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1. Introduction 

There arc approximately 1000-1200 tanneries in India, mostly in smalJ and 

medium-scale sectors, concentrated predominantly in three regions, viz. Tamil Nadu, 

West Bengal (Calcutta) and Uttar Pradesh (Kanpur). The Stale of Tamil Nadu leads with 

60 per cent of the installed capacity, followed by Calcutta with 20 per cent and Kanpur 

and the North Eastern region with 15 per cent, while the rest is scattered all over India. 

In view of its economic importance, the leather and leather products sector, 

accounting for one of the top five foreign exchange earners of the country, has been 

identified by the Government of India as a priority development sector. A number of 

promotional measures have been announced in order to meet this objective. However, 

the present environmental pollution stemming from the tanning industries is threatening 

to halt the envisaged progress, unless it is tackled immediately and effectively. At 

present, only a few large-scale tanneries have set up their own effluent treatment plants 

and even these units have difficulties to meet the national effluent discharge standards. 

One of the very important aspect to tackle this problem is the reduction of 

pollution at the source, i.e. the replacement of traditional technologies, producing 

considerable amounts of available wastes with cleaner processing methods. 

The United Nations Industrial Development Organization (UNIDO) in 

cooperation with Central Leather Research Institute (CLRJ) had launched a complex 

programme of implementation of environmentally cleaner technologies in selected 

tanneries to demonstrate the potential of available cleaner technologies. 

2. Contractual Obligations 

UNIDO awarded the sub-contact (92/107) of the project US/IND/90-244/2 to the 

Central Leather Research Institute (CLRI) to function as consultant for "Implementation 

of Environmentally Cleaner Technologies" in select Indian tanneries which could 

jcLRI TERMINAL REPORT 
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of Environmentally Cleaner Technologies" in select Indian tanneries which could , 
function as demonstration centers. In consultation with UNIDO, the following 

technologies have been chosen for implementation: 

1. Ammonia free and cleaner wet tanning operations 

JI. Chrome recovery and reuse 

iii. Mechanical desalting 

iv. Sulfide reduced Jiming 

CLRI formed a special task force for implementation of the above projects. The 

task force members along with Chief Technical Adviser of UNIDO visited several 

tanneries to assess their suitability for setting up the above demonstration facilities. The 

selection of the tanneries were based on the following criteria: 

1. Technical competence to absorb the technology 

11. Willingness to demonstrate the implemented system to other tanners 

iii. Willingness to financially participate in the project to absorb part of the project cost 

After scrutiny of various places, it was decided by the search team lo set up the 

cleaner technology demonstration centers at the following places: 

1. Ammonia free and cleaner wet tanning operations at M/s Tejoomal Industries 

Limited, Pcrnambut, North Arcot District, Tamil Nadu. 

Il. Chrome recovery and reuse at Mis Arafath Tanneries, Chrompel, Madras. 

111. Mechanical desalting at M/s General Industrial Leathers, Chrompet, Madras. 

1v. Sulfide reduced liming at Mis Haarty Union, Chrompet, Madras. 

The basic features of the above projects arc schematically represented in Fig. 1.1 

CLRI submitted Flash Report-I in December 1992 to UNIDO highlighting the profiles of 

the above projecL<; after the first level assessment of technical and financial aspects. Based 

jCLRI 2 TERMINAL REPORT 
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Fixed Price Proposal as Amendment-A to the sub-contract 92/107 for undertaking 

turnkey responsibility for the above programs. Based on which, UNIDO awarded suh­

contract-2 of the Project US/IND/90/244/2 to CLRI for undertaking implementation of 

cleaner technologies of the selected tanneries. 

The major activities involved in this assignment and executed by the task force arc 

as below: 

• Execution of agreement with user tanneries. 

• Preparation of basic/detailed engineering 

• Equipment procurement. 

• Selection of appropriate sub contractors for sub tasks. 

• Technical expertise and supervision during erection of equipment. 

• Testing, trial running and commissioning of the project. 

• Training of user tannery personnel. 

• Tcchno-cconomic evaluation of the implemented technologies. 

• Preparation of completion report. 

This report gives details of the project on Ammonia free and cleaner wet tannery 
operations. 

jcLRI 3 TERMINAl, REPORT 
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2. PROJECT PROFILE 
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2.1 TECHNICAL DESCRIPTION 
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2.1 Brief Description of the Project 

For the sustained growth and development of Indian leather industry, 

implementation of cleaner production technologies is essential. Realising this need, 

CLRI through the financial support from UNIDO has implemented the environmentally 

friendly technology to minimize ammonia and other toxic chemical load in the tannery 

waste waters. This technology aims at in-process control of pollutants through improved 

processing techniques and deployment of environmentally cleaner chemicals. 

A commercial scale demonstration facility of the above proces,11 has heen 

set up at M/s.Tejoomals Ltd., tannery at Pemambut, North Arcot Amhedkar District, 

Tamil Nadu. Implementation of this project has enabled CLRl/UNIDO to demonstrate 

the techno-economic potential of this environmentally friendly option to various other 

tanneries in the area and to achieve multiplier effect therefrom. This project has also 

attracted financial participation by the host of user tannery to achieve closer involvement 

in the technology absorption. 

The CLRI project team in consultation with the Chief Technical Adviser 

of UNIDO selected M/s.Tejoomals, Tannery at Pemambut as the host tannery for the 

absorption and demonstration of the above technology. A bilateral agreement was 

entered into between CLRI and the host tannery for the implementation of this project 

activity. 

lcLRI TERMINAL REPORT I 
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2.2 Basic Objectives of the Project 

i) to reduce ammonia, chromium and other toxic chemical/hiological load in the tannery 

waste waters through the improved in-process measures and implementation of 

cleaner technologies. 

ii) to achieve better water management through water input control and float recycles. 

iii) to minimize the rejects of finished leather and batch to hatch variation of its quality 

through improved in-process control measures. 

iv) to create better working environment and improved house keeping in tannery wet 

section. 

v) to provide adequate protective measures to the tannery personnel to minimize 

occupational health hazards of chemical handling and process techniques and 

vi) to provide on-job training to the host tannery personnel in the operation and 

maintenance of the add-on facilities. 

2.3 Nature of the Technologies to be Employed 

To achieve the objectives stated above, following technologies and 

engineering options have been implemented (Sec Fig.2.1). 
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Chemical 
Tank Farm 

~ 
•• 11!'-,!ll!llN~ -1···· " 

Float Recycles 

Drum 
Modification 

i) Incorporation of C02 dcliming facility along with necessary control instrumentation. 

ii) Installation of input monitoring facility for chemical and water additions with 

appropriate data logging systems. These arc developed by CLRI and the Madras 

Centre of the Central Electronic Engineering Research Institute (CEERI), Pilani, 

India. 

iii) Application of high chrome exhaust aids and high performance syntans for heller 

chrome management. 

iv) Reorganization of the existing wet section in the host tannery by equipping it with 

working platforms, improved drains and chemical handling systems. 
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2.4 Execution of Agreement with Mis. Tejoomals Limited 

The Central Leather Research Institute (CLRI) had entered into an 

agreement with M/s.Tejoomals Limited on 31st May I 993 for implementing lhe above 

project at their tannery site at Pernamhut, Tamilnadu State, India. The scope of the 

agreement covers : 

i) Installation, commissioning and demonstration of the process technology by CLRI, 

Madras. 

ii) The Tcjoomals shall supply at its own cost the requisite quantity of chemicals/raw 

materials within ten days from the date of such a request hy the CLRI. 

iii) The Tejoomals shall provide free access to the CLRI and UNIDO personnel to visit 

the site as and when required. 

iv) The Tcjoomals shall allow demonstration of the operational aspects of the control and 

other systems and the efficacy of the technology to the interested representatives of 

the leather industry as recommended by CLRI/UNIDO. This facility shall he made 

available for demonstration for a period of 3 years and can he extended on mulual 

agreement with UNIDO/CLRI. The exact. time and duration of each demonstration 

shall he finalized by CLRI in consultation with Tejoomals. 

v) Tejoomals shall also participate in techno-economic assessment of the technology. 

lcLRI 4 TERMINAi, REPORT I 
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2.5 Financial Arrangement 

To facilitate the above, M/s.Tejoomals had earmarked a sum of Rs. I 

million as their counterpart implementation cost. The following facilities were created at 

their site : 

i) Civil works covering working platfonns, control room and drain system 

ii) Drum modifications 

iii) C02 dcliming accessories 

iv) Pipings and fittings 

v) Accessories to liquid addition systems 

vi) Elcctrical/clcctronic accessories 

Rs.0.5 million 

Rs.0.5 million 

lcLRI 

The following financial arrangement was agreed by M/s.Tejoomals Ltd: 

already paid to CLRI on signing the agreement 

pledged for making payment for procurement of 

equipments/facilities and services as specified hy C'LRI 

from time to time during the implementation of the 

proposed activity 
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A copy of the agreement is given in Section 2.3. 

2.6 Project Milestones and Time Targets 

The most important events pertaining the various phases of projccl 

implementation have hecn identified alongwith appropriate time sequencing (Table 2. 1 ). 

The originally fixed milestones arc given below: 

MILESTONES 

I. Projected cost estimates including work plan to he 

sent to UNIDO 

2. Equipment specifications to he sent to UNIDO 

3. Finalisation of contract with the user tannery 

4. Design package preparation 

5. Ordering of all equipments 

6. Selection of Implementation Agencies 

7. Receipt of equipment/local fabrication 

8. Civil works completion 

9. Installation of cquipmcnl-; 

10. Testing and Commissioning 

I I. Demonstration to other tanneries 

icLRI 6 

23 Nov 1992 

30 Nov 1992 

31Mar1993 

31Mar1993 

30 Apr 1993 

30 Apr 1993 

30 Jul 1993 

30 Jul 1993 

30 Nov 1993 

30 Dec 1993 

01 Jan 1994 
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The actual testing and commissioning could be done after a time ovcmm 

of 12 months. The reasons for this delay arc highlighted in General Section of this report. 

Table 2.1 Proposed Work Plan for Implementation of Ammonia Free and 
Cleaner Wet Tanning Operations 

Starting Date: 1st October 1992 

MONTHS 
I 2 3 4 5 6 7 B 9 10 II 12 13 14 15 

I Finali7.alion of conlrad xxx xxx 

with the u.<cr tannery 
x x 

2 ProjeL1cd cos! estimate.< = xx 

including work plan to x 

he sent to UNIDO 

---r-
3 Equipment specification = 

to he .<cnt to lTNIDO ' 
-

4 Basic Engineering = 
pac-kagc preparation 

x 

5 Selection of l mplc- xxx xxx 

mt.~nlation Agency 
x x 

6 Ordering of E<1uipmcnts :ux :ux xxx = = 
x x x x x 

-
7 Receipt I Fahrical ion of = XU ux = ux 

Equipmcnl 
x x x x x 

8 Civil works ... XU ux 
x x x 

--'- ---~ - ->-----
') Installation of = XU xxx 

equipment and k.<ting 
x x x 

10 Commis.<ioning ... ~x,; :u::xx 
x ' 

II Demonstration and = :\':\ J;J;:r;); 

Report Preparation I 
x ' 

,___ Training 
- - ---·-
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2.2 USER AGENCY PROFILE 
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M/S.TEJOOMALS LEATHER DlVJSION1 

PERNA MB UT (TAMIL NADU} 

* 2000 - 2500 Kgs soaking capacity 

* 1500 Kgs Wet Blue to finish 

* 3000 - 4000 Sqft/day 

* Type of processes/leathers 

- Raw to Wet Blue 

- Se1ni Chron1e Buff Calf (Burnish) 

- Full Chro111e Cow Waxy 

.. 

. \ 
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2.3 USER AGENCY-CLRI CONTRACT 
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AGREEMENT 

BETWEEN 

TEJOOMALS Leather Division 
PERNAMBET 

AND 

CENTRAL LEATHER RESEARCH INSTITUTE 
MADRAS 

FOR 

IMPLEMENTATION OF 
ENVIRONMENTALLY CLEANER TECHNOLOGY 

UNDER THE UNIDO PROJECT NO. US/IND/90/244/2 

TEJOOMALS Leather Division, 

Ambur Road, 

Pak k lapalll, 

Pernambet. 

Central Leather Research 

Institute 

Adyar 

Madras 600 020 



C,L.12...::t. 

H l1rO tz. A .S - :i.o 

C.1. THE AGREEHli:NT 

C.1.1. THIS AGREEMENT mnde and entered into force thiskOne ty}~ 

--­thousand nine hundred and Ninety three between Council of(i) 
>.-.\J!~I>~~ 

Scientific & Industrial Research, a Society registered und~r the "\ 

Societies Registration Act XXI of 1860, having its registered 

office at Anu~andhan Bhavan, 2, Rafi Harg, New Delbi 110 001 1 

(hereinafter called CSIR which expression shall where the context 

so admits include ita successors and permitted assigns) through 

the Central Leather Research Institute,. Adynr, Hadras-600 

20(hereinafter referred to as CLRI) 

C.1. 2, H/ s TEJOOHA·l,S I,IMITEO, 
h\,yr / ~\~ ¥P 
/Ambur Road, 

Pnkklapalli, Pernambet, a Company registered in India under the 

, .. lE.JOOM ... L'5 11.;, It••;( l'''' .I'.'" 



.. 
Companies Registration Act 1950 and having its ro·slntered 

office at 13/1 A, Mirza Ghalib Street, Calcutta (hereinn!ler 

called as TEJOOHALS which expression shall where the context 

so admits includes its successors and permitted assigns) of 

the other part. 

C.2. PREAMBLE 

-··. 

United Nations Industrial Development Organisation(UNIDO) 

Vienna(~ereinafter referred t~ as UNIDO) has identified 

Central Leather Research Institute, Adyar, Hadas-600 020 

under Project No.US/IND/90/244/2 as the agency for 

implementation of Environmentally cleaner technology at 

selected tanneries in India. CLRI in consultation with 

UNIDO has chosen TEJOOHALS as the host organisation for 

setting up demonstratoion facility costing approximntely 

Rs.30 lakhs (hereinafter referred to as ACTIVITY) for 

ammonia free and cleaner wet tanning operation~ 

(hereinafter referred to as TECHNOLOGY. The basic 

obje~tives of the proposed· ACTIVITY AND TECHNOLOGY TRANSFER 

are: 

i. to reduce ammonia, chromium and other toxic 

chemical/biological load in the tannery waste lenther 

through improved in process measures and .implement.ion 

of cleaner technoligies. 

ii. to achieve better water management 

iii. to minimize rejects and batch to batch variation of 

leather quality through improved in-process control 

measures. 

2 
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iv. to create better working environment and improved 

house-keeping in tannery wet section. 

v. to minimize occupational health hazards of chemical 

handling and processing techniques. 

vi. to provide on-Jo~ training to the host tannery 

personnel in operation and· maintenance of the new 

facilities, 

C.3. SCOPE OF THE AGREEMENT 

The agreemnent details the terms and condi tione, for CLRI 

undertaking the activity for the TEJOOHALS, the financial 

arrangements, rights and obligation~ of the parties hereto, 

pertaining_ to the ACTIVITY. 

C.4. FINANCIAL ARRANGEMENT 

C.4.1 TEJOOHALS shall earmark a sum of Re. 10·,oo,OOO/- (Rupees 

ten lnkhs only) towards the counterpart implementation coRtR 

(30X of the.project cost) for implementing the items lisld 

in Annexure-1. 
..,,. 

Rs.5,00,000/- to be paid to CLRI on siJtg/ng the 

agreement 

Rs.5,00,000/- to be pledged for making payment for 

procurement , of- equipments/facilities 

and services as specified by CLRI from 

time to time during the implementation 

of the proposed ACTIVITY. 

C.4.2 TA/DA CHARGES 

The TEJOOHALS shall in addition to charges as above pny lo 

CLRI for the personnel deputed in connection with work 

p~raining to the ACTIVITY, provide boarding and lodging and 

'· 1· 
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local hospitality at the work place._ 

C.5. RESPONSIBILITIES OF CLRI 

C. 5 .1 CLRI shall undertake tho ACTIVITY in accordance wl th tho 

scope of work Qetailed in the Annexu~e I to the ngreemenl. 

C. 5. 2 CLRI shall complete the ACTIVITY including submission of 

the Final Report within 15 months of signing the agreement. 

C.5.3 The period for completion of ACTIVITY could however, be 

extended to SUCh further period BB may be required nnd 

mutually agreed between the parties without any l inbil i ty 

on the part of CLRI. 

C.5.4 CLRI shall provide design engineering inciuding equipment 

specification for th~ implementation of ACTIVITY. 

C.6.5 CLRI shall provide technical assistance during equipment 

·procurement, _installation, commissioning and demonstration. 

C.5.6 CLRI shall provide the- following documontasion for lhe 

-proposed facility: 

i) Operation manual 

ii) Process recipie for environmentally cleaner technologies 

iii) Safety manual 

iv) Instructions for operation and maintenance of nll the 

critical equipmen~s 

v) Specification of chemicals, specially needed for 

implementation of environmentally cleaner technologies. 

C. 6. 7 CLRI shall provide training to the personnel of TEJOOHAl.S 

(number lo be mutually agreed upon) on. the following 

i. 

aspects: 

co2 gas handling and flow monitoring 

4 '11;t. Qt4H CU 1M 
N. SATYANARAYANA 
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ii. Controlled addition of water and chemicals with approp_riate 

instrumentation 

iii. Online monitoring of process parameters 

iv. Operation of pH cont~ol eystem attached to the drum 

v. Safe hand~ing of chemicals and rotating e9uipmente 

vi. Data logging and information retrieval 

vii. Time sequencing of process operations 

C. 6. 8 CLRI shall demonstrate three batches of the TECHNOLOGY to 

the TEJOOHALS. 

C.6, RESPONSIBILITIES OF THE TEJOOHALS 

C.6.1 The Tejoomals shall supply at its own cost the requisite 

quantity of chemicals/raw materials to CLRI within ten days 

form the date of such a request by the CLRI 

C. 6, 2 The Tejoomals shall provide free access to the CJ.RI and 

UNIDO personnel to vieit the site as and when required. 

C.6.3 The TEJOOHALS shall allow demonstration of the operational 
" 

aspects of the control a_nd other systems and the efficacy 

of the TECHNOLOGY to the interested representatives of the 

leather industry as recommended by CLRI/UNIDO. Thie 

facility shall be made available for demonstration for a 

per.i,od of 3 yea'rs and can be extended on mutual agreement 

with UNIDO/CLRI. The exact time and duration of eRch 

demonstration shall be finalized by CLRI in consul tatlon 

with TEJOOHALS. 

C.6.4 TEJOOHALS shall also participate in techno-economic 

assessment of the TECHNOLOGY AND ACTIVITY. 

5 
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C.6.6 TEJOOHALS shall nominate a coordinator who shall be the 

contact person for CLRI from time to time to monitor. lho 

progress of the project • • 
C.6,6 TEJOOHALS shal also provide nll basic 

data/details/informatibn/manuale available with them and as 

required by CLRI in respect of their existing facilities 

and technologies. 

C.6.7 TEJOOHALS shall, consequent to the ACTIVITY undertaken by 

CLRI and upon implementation of results thereto, disclose 

to CLRI benefits accrued to it in techno-economic and other 

terms for information. 

C.6.8 TEJOOHALS shall provide adequate personnel/equipment 

support for CLRI personnel and CLRI will not be reRporrn.ible 

for any unwilful damage caused to the property/machinery of 

the TEJOOHALS during the couse of this project. 

C.6.9 TEJOOHALS shall provide necessary financial support for the 

procurement of all the machinery, equipment and facilities 

as per directions of CL~I within the budgeted amount ne 

highlighted in C.4.1 and shall be responsible for its 

maintenance and operation. 

C.6.10 The equipments and facilities to be procured from UNIDO 

funds will be in UNIDO's name till all obligations ·under 

this agreement are fulfilled by TEJOOMALS. The transfer .of 

·assets to TEJOOHALS will then follow. 

C,7 EFFECTIVE DATE, DUIL\TION AND TERMINATION OF AGREEMENT 

C.7.1 The agreement shall be effective form the date of signi~g 

the agreement and shall remain in force for the perio~ of 

15 months form the effective d~te. 
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C.7.2 During the tenure of the agreement parties hereto can 

terminate the agreement either for violation of any of the 

' clauses of the agreement or. other work by giving one month 

notice in writing to the defaulting party. Failure of 

either party to terminate the agreement on account of 

breach or default by the other shall not constitute a 

waiver of the party's right to terminate this agreement. 

c.a. SETTLEMENTS 

C.8.1 In the event of termination of the agreement vide C.7.Z the 

rights and obligatfons of the parties hereto shall be 

settled by mutual discussion the financial settlement shall 

take ·into consideration not only the expenditure incurred 
I 

but also the'expenditure committed to UNIDO by CLRI. 

C.9. CONFIDENTIALITY . 

c. 9.1 During the tenure of the agreement and for a period of 7 

years of ite expiry, both CLRI AND the TEJOOMALS 

(including their sub-contractors if any) shall treat ns 

strictly confidential and prevent disclsure thereof of all 

the information and data exchanged/generated under this 

agreement for any purpones othe:r than that in accordnnce 

with this agreement. 

C.10, GENERAL PROVISIONS 

C.10.1 The CLRI shall during the tenure of the agreement or 

thereafter, be free to take up, without any prejudice to 

the TEJOOHALS, consultancy work similar to or same as the 

ACTIVITY 1 for other parties on terms and condi ti one a it 

mny decide upon. 
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c.11; COMPLETION OF ACTICVITY 

C.11.1 The ACTIVITY shall be deemed to have been successfully 

c.12 

completed on submission on the Final Report as stated 

hereinbefore by the CLRI to the TEJOOMALS. 

PUBLICATIONS 

C.12.1 Publications, if any, in respect of the ACTIVITY shall be 

in the names of S & T personnel of CLRI connected with the 

ACTIVITY. In all publications (papers,· reports etc.), it 

will be duly acknowledged that the work has been carried 

out by CLRI under a consultancy assignment form the 

TEJOOMALS. 

c .13 FORCE MAJEURE 

C.13.l Neither party shall be held responsible for non-fulfilment 

C.14 

of their respective obligations under this agreement due 

to the exigency of one or more of the force majeure events 

such as but not limited to Acts of God, war, flood, 

earthquakes, strike lockouts, epidemics, riots, civil 

commotion etc provided. on the occurance and cesation of 

.any such events, the party affected thereby shall give a 

notice in writing to the other party within one month of 

such occurance or cessation. If the force mnjeure 

conditions continued beyond six months, the parties shnl l 

then mutually decide about the future course of action. 

NOTICES 

All notices and other communications required to be served 

on the TEJOOMALS under the terms of this agreement, shnl] 

be considered to be dully served if the same shall hnve 

been delivered to left with or posted by registered mnil 
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C.15 

to the TEJOOHALS at i ta last known address of bueinNIR. 

Similarly, any notice to be given to the CLRI shall be 

considered as duly served if the same shall have been 

delivered to 1 left with or ·posted by registered mnil t.o 

the CLRI at its registered address in New Delhi. 

ARBITRATION 

C.15 .1 Except as hereinbefore provided, ·any dispute arising out 

of this agreement, shall be refered to the arbitration of 

two arbitrators, one to be appointed by each party to the 

dispute, and in case of difference of opinion between them 

to an umpire appointed by the said two arbitrators before 

entering on the. reference, and the decision of euch 

arbitrators or umpire, as the case may be shall be final 

and binding on both parties. The venue of arbitration 

shall be at such place as may be fixed by such arbitrators 

or umpire and the arbitration proceeding shall take place 

under the Indian Arbitration Act, 1940 

G.16 AHENDHENTS TO THE AGREEMENT 

C.16.1 No amendment or modification of this agreement shall be 

valid unless the same is 'made in writing h:r both the 

parties or their authorised r~presentatives and 

epeci fically stating the same to be an amendment of this 

agreement. The modifications/changes eh~ll be effective 

from the date on which they are made/executed, unless 

otherwise agreed to.· 
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SEAL OF PARTIES 

In witness thereof Lhe parties hereto have signed thia ngr~ement 

on the date, month and year mentioned hereinbefore. Pnrtiea 

For and on behalf For and on behalf 

of CLRI / · . of TEJOOHALS 

tw~ 
~tu re 

~. """""'"" N. MTYANARAYANA 
'll'lmA'-~ Designation 

Conrroller o4 AcfmlnlJ1T.11lon 
~"flf ~~ 

C~nlr1I learti.r Rnt!nch lnslllure 

Seal . ll1T'ITT ADYM. ~ MADRAS·600 020 

Witnesses (Name & Address) 

Date 

COUNTER-SIGNED 
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ANNEXURE I 

Facilities to be cerented with counterpart funding from TEJOOHALS 

1. Civil works covering working platform, control room nnd drnin 

system. 

2; Drum 'modifications 

3. co2 deliming accessories 

4. Pipings and fittings 

5. Accessories to liquid system 

~. Electrical/electronic accessories 

7. I~stallaction ~nd other miscelianeous Jobs. 
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

3. PROCESS TECHNOLOGY 
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3.1 Manufacturing process followed before Implementation 

The tannery process cow hides from raw to dyed crust. The processing 

followed by them conventionally is as below : 

Soaking 

Liming 

Dcliming & 

Bating 

Pickling 

Tanning 

Rcchroming 

lcLRI 

The hides arc cut in to sides and soaked overnight in pits. 

The hides are limed for 2 days with lime and sodium sulfide 111 

paddles. Then they arc taken for fleshing. 

Dcliming is generally carried out using a mixture of ammonium 

chloride and ammonium sulfate in l: l ratio. After completion of 

dcliming bating is carried out in the same float. 

Overnight pickling is carried out in the tannery. After completion 

of acid addition, the hides arc left in the bath overnight. Next day 

after checking the pH the pelts arc taken for tanning. 

Tanning is carried out using 8% BCS. Completion of tanning is 

normally judged by conducting boil test. After splitting and 

shaving, the hides arc taken for rechroming. 

Rechroming is normally carried out using 5% BCS. Neutralization, 

Rctanning, Dyeing & Fat liquoring arc carried out manually in the 

conventional way and the pH of neutralization & quantity of 

chemicals vary depending on the end product. 
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The process rcceipc and the process flow diagram for the process followed 

m the tannery for the two types of finished products arc given in Annexure I & 11 

respecti vcly 

3.2 Process modifications and control strategies adopted 

To meet the objectives mentioned above, following process modifications 

& control strategics have been adopted. 

• Ammonia free (carbon-di-oxide) dcliming 

• High exhaustion chrome tannagc 

• Rcchroming with high performance synlans 

• pH control and recycling system 

• Chemical preparation and dosing system 

• Hot water generations and additions 

• Improved drainage system 

3.2.1 Ammonia Free Deliming 

Ammonium salts arc ideally suited for the technological requirements of 

dcliming as they can act as buff crs and readily react with lime. However, use of 

ammonium salts adversely affect the effluent characteristics and create an unpleasant 
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working condition. Conventional ammonium deliming contributes nearly 75-80% of 

ammonia in the effluent. Use of organic acids for dcliming is often associated with the 

problem of drawn grain (or) acid shock resulting in poor grain qualities and area yield. 

Carbon-di-oxide docs not pose these problems when used for deliming as it has an ability 

to act as buffer in the float. It has high affinity for lime and is comparatively inexpensive 

to use. 

The other advantages associated with carbon-di-oxide delirning arc : 

Reduction of nitrogenous discharges in the effluent 

Reduction of BOD & COD to an extent of 50% 

Reduction in ammonia odour 

Improved grain characteristics and 

- Easy handling and automation ability 

The process adopted for deliming is given below. Carbon-di-oxide is let 

into the drum through the axle hold by a rubber tubing attached to a manifold system 

connecting of 3 or 4 carbon-di-oxide cylinders. The carbon-di-oxide flow can be 

controlled through a ball valve and pressure regulator. The rate of flow can be closely 

monitored through a flow meter. 

The critical operating parameters which have decisive influence on the 

efficiency of the system and quality of the leather arc: 

I 
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- hide - float ratio 

- carbon-di-oxidcd gas addition rate and 

time of bate addition 

Hide - float ratio is an important factor for carbon-di-oxide dcliming. 

Higher float levels allow better dissolution of carbon-di-oxide resulting in promotion of 

faster dcliming. A float level of 150% on the limed pelt weight has been recommended 

for succcssf ul dcliming. The time taken for carbon-di-oxide dcliming is more or less 

same as that of conventional ammonium deliming. 

The rate of addition of carbon-di-oxide is another important factor for 

proper dcliming. To speed up the process and to overcome the lime blast problem, high 

flow rates of carbon-di-oxide is suggested initially until the buffering pH of 6.5-7.0 is 

reached. Then the flow rate of carbon-di-oxide is brought down till completion of 

dcliming as inferred from the disappearance of pink colour at the cross section of pell 

when tested with phenolphthalein. 

Since most of the bate formulations available in the market have 

maximum activity at a pH of 8.3, it is desirable to add the bate immediately after 

commencement of carbon-di-oxide injection as the pH drops down to a level around 7.0 

during most of the dcliming period. 
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commencement of carbon-di-oxide injection as the pH drops down to a level around 7.0 

during most of the dcliming period. 

3.2.2 High exhaustion chrome tannage 

Nearly 85% of finished leathers in India arc processed by using chrome 

tanning system. Normally, basic chromium sulfate with following characteristics is used 

for tanriing. 

Cr203 

Basicity 

pH of I 0% solution 

25% 

33.1/3% 

3.0-3.5 

In practice, 8-10% of hasic chromium salt is normally used for effective 

tanning. Any chrome tanning salt used for tanning would have a fraction which consist of 

components which possess affinity i.e. the ability to bind to the hide/skin without any 

modification/use of external aids. Generally in a typical chrome tanning system 

employed in commercial tanneries, the fraction having ready affinity to hide/skin may 

constitute 50-65% of the total chrome used. The remaining component of chromium for 

reasons of lack of either affinity or high liability exhihits poor exhaustion behaviour. 

Under general conditions employed for tanning, the normal chrome tanning salt used has 

poor exhaustibility with as much as 35-50% of chromium left out on the tanning bath. 
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levels. This can he done hy modifying the affinity of the chrome tanning salt and I or 

introducing more reactive sites for the chromium to reach. 

Use of a polyamidc chrome exhaust aid (commercial product) at 1.0% (on 

pelt weight) level has been found to enhance the chromium uptake by 15-20% leading to 

substantial pollution reduction and material saving. 

3.2.3 Rechroming with high performance syntan 

The problem associated with chromium is much more in rechroming as the 

exhaustion rates of chrome is only 50-55%. It has been suggested to use a high 

perforn1ance mineral (chromium-aluminium) based syntan in the place of chrome on 

partial/complete replacement hasis depending on the properties required for the final 

product. These syntans arc capable of effectively fixing 90% of aluminium & chromium 

present in them irreversibly, unlike conventional basic chromium sulfate. For upper 

leathers, chrome has been replaced to an extent of 75% hy high performance syntans. In 

the case of softy leathers, 100% replacement of chrome has hcen suggested. 

3.2.4 pH control & float recycling system 

The float recycle system comprises of tube assembly which collects the 

process liquor during lower half cycle of rotation of drum and delivers into collector 

fitted inside the manhole during upper half cycle of rotation of drum. The process liquor 
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nows back to the drum through the pH chamber which houses the electrode for pH 

monit01ing. The pH indicator-transmitter continuously monitors the process liquor. The 

pH control system controls addition of critical chemicals which automatic end point 

indication. 

3.2.5 Chemical preparation & dosing system 

The critical & bulk chemicals arc stored in bulk storage tanks (one for 

sulfuric acid, one for formic acid, one for alkali & two for fat liquors) and arc drawn into 

the load cell as per the process requirements. From the load cell, chemicals arc fed into 

the drums through the auxiliary tanks either in feeds or continuously. 

3.2.6 Hot water generation & addition 

A steam - water mixer is provided with flow indicator controller and 

temperature controller to generate required hot (since the boiler facility is not available, 

this unit is not tested). Since the hide-float ratio is one of the important factor which 

decides the uptake & distribution of chemicals and quality of the leather, this module 

helps in better exhaustion of chemicals & improve the quality of leathers. During the 

experiments, hot water prepared separately is used. 

lcLRI 7 TERMINAL REPORT I 



AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

helps in beuer exhaustion of chemicals & improve lhe quality of leathers. During the 

experiments, hot water prepared separately is used. 

3.2.7 Improved drainage systems 

Inorder to create a better working environment, improved drainage 

systems has been provided in the tannery. This system helps in segregating the spent 

liquors to avoid mutual precipitation & subsequent clogging of drains apart from 

removing solid materials through appropriate screening. The flooring of the drum yard 

has been altered to prevent spill overs in the path way & lo collect the liquors in lhe 

drains easily. 
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4. PLANT AND EQUIPMENTS 
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4.0 Plant and Equipments 

This section gives details of the hardware used in this project. The major 

components of the hardware are tanks with & without stirrer, pumps, instruments, 

computer, platforms etc. The details of site like, location of drums etc. was collected and 

layout was prepared. 

The bulk tank sizes were fixed with the aim of holding solution for atlcast 

three days requirement. The intermediate tank sizes were fixed such that in majority of 

the cases, the tanks will hold one batch requirement. Two different types of samples for 

float recycle were designed, fabricated and tested before implementing. The 

specifications of all equipments used arc given in Annexure 111.1. The fabrication of 

tanks, erection, installation of piping and pre-commissioning was awarded on contract. 

The details are given in Section 5. 

The piping and instrument diagram is prepared (Fig.4.1) and based on this 

the pipe sizes, control valves and the instrument specification were fixed. The 

specification of instruments used are given in Annexure ill.2. 

To estimate the bill of material for piping, cabling etc. an isometric 

diagram of the plant is made and is shown in Fig. 4.2, 4.3 & 4.4 along with plan & 

elevation. 
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A single line electrical wiring diagram (Fig.4.5) and sub switch hoard 

(Fig.4.6) layout is prepared. Based on these and layout a bill of material, with 

specification is prepared for electrical wiring. The bill of material is given in Annexure 

111.3. 

A layout (Fig.4. 7) and design is made for the control cabin for housing the 

computer and its accessories. The main operation of the unit is planned to be carried out 

from here, hence it was located strategically, such that the operator can have ful1 view of 

the unit. The bill of material for the control cabin was prepared and this is given in 

Annexure ill.4. 

The platform were designed to house the chemical feeding of bulk and 

batch tanks. A general layout of the units along with platforms is shown in Fig.4.8 for 

proper drainage of the effluents, effective drainage system is designed as shown in 

Fig.4.9. The bill of material prepared for civil works is given in Annexure 111.5. 

Broad specification of major equipments used in the system is given in 

Table 4.1. 
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Table 4.1 : Broad Specifications of Equipments 

Item No Equipment I F'acilitv Quantity 
1.0 Civil Works 
1.1 Working Platform 

' 
1.2 Process Control Rook 
1.3 Drain System 
2.0 Drum Modification 
2.1 Drain side entry modification 
2.2 Vent line 
2.3 Liquor drawing facility 
2.4 Pumn around system 
2.4.l Centrifugal pumps (Polypropylene; 70 lpm; Head : 2 m) 5 nos 
2.4.2 pH Transmitter (Range 0-14; Accuracy + 0.1 ph : 4-20 mA Output) 5 nos 
2.5 C02 Deliming system 
2.5.1 C02 Gas cylinders (50 kgs; 10 kglcmz; Seamless; Steel with Pr Regulator and 2 nos 

flow meter 
2.5.2 C02 Absorber I Saturator 1 no 
2.5.3 Weighing Balance for CO, cylinder (100 kgs) 1 no 
3.0 Chemical Storage Tanks with Nozzles 
3.1 HDPFJFRP storage tanks 

- 1000 Its 5 nos 
- 250 Its 3 nos 

3.2 HDPFJFRP storage tanks with stirrer (RPM 400) and suitable supports (cap 4 nos 
250 I) 

4.0 Pumps and Compressors 
4.1 Air compressor with stora~e I no 

Tank; Oil filter etc (5-7 m /hr; 8-10 k,11/cm2
) 

4.2 Chemical addition system pump (polypropylene; 100-150 )pm; Head 10 M) 1 no 
4.3 Chemical transfer pumps (polypropylene; 50 !pm; Head 5 M) 5 nos 
5.0 Piping and Fittings 
6.0 Liquid Addition Systems 
6.1 Chemical addition system 
6.1.l Load cell, stain _gau_ge type 500 k_g capacity with + 100 _gm accuracy 
6.1.2 Load cell tank with stirrer and supporting structure capacity 500 liters 
6.2 Water addition system 
6.2.I Steam injection water heater system with RID (Cap 500 - 600 lpm: outlet 1 no 

water temp 65°C; Inlet/outlet flange size 3") 
6.2.2 Steam control valve (l") 1 no 
6.2.3 Flow indicator controller (Cap 100-500 !pm) 1 no 
6.2.4 Centrifugal pump (SS304; 500- 600 )pm Head: 5 M) l no 
7.0 Control Valves and Instruments 
7.1 2-Way SS Ball Valves 30 nos 
7.2 2-Way SS Plun,1?er-valves 15 nos 
8.0 Control Module 1 unit 

80386 Main processor with 25-40 MHz clock speed wjth 80387 coprocessor, 
1 MB main memory 40 MB Hard Disc and other add on cards, relays, etc. 

9.0 Electrical Accessories l kit 
10.0 Installation and other miscellaneous costs 
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5. PROJECT ENGINEERING ASPECTS 
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5.1 TURN KEY SUB CONTRACTS 
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s.] Turnkey Sub Contracts 

The procurement of major items was carried out hy CLRI team, while 

some of the items like, civil, works, electrical wiring, control room cahin, control module, 

tank farm, piping and integration jobs were given on sub contract to various firms as 

given below : 

Ilem Name of Firm 

I Civil works & control Bharath - Baskar Consusltanl<; 
room cabin Planners & Builders 

6313, Nilyamath Street 
Pcrnambut 635 810 

2 Electrical installations & Simson Electrical 
wiring No. I A, IIIrd Street 

Srirawapuram 
Ambur 635 802 

3 Control module Central Electronic & Engineering -
Research Institute 
Taramani 
Madras 600 I 13 

4 Tank form, p1p111g and VEGA Process Equipments 
overall integration 1-3-1036, First Floor 

Kavadiguda 
Sccundcrabad 500 380 

The details of item I- 3 arc given in section 4. The details of the item 4, 

like specifications and terms and conditions of contract arc given in Annexure IV. CLRI 

team has carried out the overall coordination for all the four items along with 

M/s.Tcjoomals team. 
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5.2 TIME SCHEDULES AND IMPORTANT ACTIVITIES 
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5.3 DRY AND WET RUNS 
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5.3 Dry and Wet Runs 

5.3.1 Dry Runs 

All major equipmcnlS such as C02 cylinder manifold, pH mclcrs, floal 

recycle syslcm, chemical weighing syslem, hot/cold water addition system, bulk chemical 

slorage tanks, intermediate/auxiliary storage tanks, piping, valves and process control 

module etc., have been installed and dry tested. Details arc given in Table 5.3.1. 

Wet Runs 

The main objectives of the wet runs is lo test the system (full or partial) 

under partial or full load conditions employing the process recipes of the conventional 

and eco-friendly technologies. Table 5.3.1 provides the details of the seven wet runs 

carried out so far. In between the wet runs, the personnel of the user tannery were 

allowed to operate the control system not only to check its operational consistency hut 

also the ability of the personnel to adapt to the new facility. Several faults identified by 

them were rectified in subsequent dry runs. About 5 to 7 tonnes of hides and skins were 

processed in wet runs and none of the processed finished leather was rejected by the user 

tannery. 

The wet runs enabled the CLRI team to assess the performance of the 

foil owing: 
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1. Water addition system 

11. Chemical automatic weighing system 

111. Pumps and control valves 

1v. pH control system 

v. Overall micro processor control system 

v1. Chemical tank farm 

The wet runs on the use of C02 for deliming, chrome exhaust aid in 

chrome tanning and use of high perf ormancc syntan in rcchroming have been carried out 

independently. Three deliming batches of cow hides and two batches of buff calf skins 

have been success[ ully processed and demonstrated to tannery (typical recipe followed 

along with variation of flow rate and pH is shown in Fig.5.3.1). 

The use of polyamide based product for improving the chrome exhaustion 

during tanning has been successfully demonstrated to the tanner. Two batches of cow 

hides ·were processed using this high exhaustion tannage (fypical reccipc followed is 

given Table 5.3.4). 
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Table 5.3.1 : Details of Dry and Wet Runs Prior to Pre-commissioning Trials 

Date Batch Nature of Trials Objectives Batch Size Remarks 
No 

04.03.94 Dry Run-1 To test chemical tank farm, piping & - First level debugging completed 
control instruments/ valves . 

07.03.94 Dry Run-2 To test chemical tank farm, piping & - Second level debugging completed 
control instrument<;/ valves 

Control cable laying, electrical works and micro processor system installation undertaken during March/ April 1994 
03.05.94 Dry Run-3 To test chemical automatic weighing - Third level debugging completed 

to and water pumping system 
10.05.94 
13.06.94 lA Wet Run-1 COi Deliming 420 kgs Material quality satisfactory 

(Goad skins) 
14.06.94 2A Wet Run-2 COi Deliming 800 kgs Partial Success 

(Hides) 
15.06.94 3A Wet Run-3 C02 Deliming 800 kgs Process restandardization 

(Hides) 
22.07.94 4A Wet Run-3 C02 Deliming 1000 kgs UNIDO Expert Present; Process 

(Hides) Economics to be further studied 
23.07.94 SA Wet Run-5 C02 Deliming 520 kgs UNIDO Expert Present; Process 

(Hides) Economics to be further studied. 
Pioe leaks detected 

29.07.94 Dry Run-4 To retest pipe leaks and equipment - Leaks rectified 
functions 
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Table 5.3.1 : Details of Dry and Wet Runs Prior to Pre-commissioning Trials 

Date Batch Nature of Trials Objectives Batch Size Remarks 
No 

31.07.94 i Dry Run-5 To calibrate pH control and float - Calibration work completed 
to circulation systems . 

02.08.94 ! 

03.08.94 I Dry Run-5 Training to Process Personnel - Training Completed; Metal particles 
to detected in control lines 

04.08.94 
All equipment thoroughly cleaned and metal particles for welding iobs totally removed and damaged components repaired 

06.09.94 Dry Run-7 Total system thoroughly checked - Fourth level debu22ing completed 
From 07.09.94 to 18.09.94, Client's operating personnel allowed to operate control systems for enhancing their ability to operate 

independently 
19.09.94 Wet Run-6 To study process with all control 300-1000 Total system functioned well except 

systems in operation; six batches for minor leak in float recirculation 
taken system; Microprocessor software 

I needed minor adjustments 
From 24.09.94 to 16.10.94, The client's operating personnel were allowed to operate the full control system to test the operational 

consistency of system. Minor problems noted b J them were rectified. 
17.10.94 Dry Run-7 To test the partially modified - The client has expressed· 

to software for its adaptability satisfaction with the changes 
18.10.94 

! 19.10.94 Wet Run-7 To retest the process with modified 300 kgs Process software worked 
to software (Splits) satisfactorily; Awaiting larger 

20.10.94 quantity of material for pre-
commissioning runs 

Pre-commissioning runs (Detailed in Table 5.3.2 .& 5.3.3) have commenced from 28 October 1994 
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Table 5.3.2 : Summary of Pre-commissioning Trial Tuns E-1 to E-3 
(28.10.94 to 31.10.94) 

SI. 

I 
Description I Batch - 1 I Batch - 2 I Batch - 3 

No I CON I CAP I CON I CAP I CON I CAP 
I DELIMING 

I. Pelt weight (Kgs) 150 170 190 175 200 200 
2. Washing(%) 100 100 100 100 200X2 200X2 
3. Float(%) 100 100 100 100 100 100 
4. Amm. Salls(%) 

Amm.Chlo. 1.3 1.3 2.5 1.5 3.0 2.5 
Amm.Sulp. l.O l.O l.O 0.5 1.5 1.5 

5. Bate(%) 0.8 0.8 0.8 0.8 0.8 0.8 
6. Sod. Bisulp (%) 0.2 0.2 0.2 0.2 0.2 0.2 
7. Wetting Agent(%) 0.5 0.5 0.5 0.5 0.5 0.5 
8. Washing(%) 100 100 100 100 100 100 
9. Total time of dcliming opr. 3'40" 3'35" 3'30" 3'30" 3'35" 3'50" 

Upto final washing 
II PICKUNG 

I. Float(%) 80 80 80 80 80 80 
2. Salt(%) 8 8 8 8 8 8 
3. Formic Acid(%) 0.2 0.2 0.2 0.2 0.2 0.2 
4. Sulp. Acid(%) 1.2 1.25 1.1 1.1 1.2 1.2 
5. C/S pH* 2.8 2.8 2.8 2.8 2.8 2.8 
6. Bath pH 2.7 2.7 2.6 2.6 2.7 2.6 
7. Time of Pickling 2'25" 2'30" 2'30" 2'45" 2'30" 2"30'' 

( + left overnight) 
m CHROME TANNING 

I. BCS (%) 8.0 8.0 8.0 8.0 8.0 8.0 
2. Water(%) 100 100 100 100 100 100 
3. SOD. FORMATE(%) I I I I I I 
4. SOD. BICARB(%) 1.8 1.9 2.4 2.1 3.0 3.0 
5. C/S pH 3.8 3.8 3.7 3.7 3.7 3.8 
6. Time 5'50" 5'50" 5'40" 5'40" 5'30" 5' 15" 
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Table 5.3.3: Pre-commissioning Trials - Further Programmes 

Name of the Ooeration 
Soaking - 100 Hides Soaking 
- 100 Hides 

Liming - I 00 Hides 
Liming - I 00 Hides 

Reliming - 2x 100 Hides 
Soaking - 100 Hides 
Soaking - 100 Hides 

Deli ming - I 00 Hides 
Pickling - 100 Hides 
Deliming - 100 Hides 
Pickling - l 00 Hides 
Liming - I 00 Hides 
Liming - I 00 Hides 

Reliming - 200 Hides 

Soaking - I 00 Hides 
Cr. Tan - 100 Hides 
Cr. Tan - 100 Hides 

Liming - 100 Hides 
Dcliming - 100 Hides 
Pickling - 100 Hides 
Deli ming - 100 Hides 

Rcliming - 100 Hides 
Soaking - 100 Hides 

Remarks 
For C0-2 Experiment - I (Cap) 
Control for C0-2 expt. I (Man) 

For C0-2 Experiment - I (Cap) 
Control for C0-2 Expt. I (Man) 

Paddles 
For C0-2 Expl. II (Cap) 
Control for C0-2 + HP Syn (Man) 

C0-2 Expl. I (Cap) in DI 
C0-2 Expt. I (Cap) in D2 
Control for C0-2 Expt. I (Man) in D8 
Control for C0-2 Expl. I (Man) in D8 
For C0-2 Expt. Ii (Cap) 
Control for C0-2 Expl. JI (Man) 

for C0-2 Exp!. II (Cap) and 
Control for C0-2 Expt. II (Man) 
Expt. I (Cap), C0-2 +HP Syn 
C0-2 Expt. I (Cap) in D2 
Control for C0-2 Expl. I (Man) in D8 

Expt. I (Cap), C0-2 +HP Syn 
C0-2 Expt. II (Cap) in DI 
C0-2 Expt. II (Cap) in D2 
Control for C0-2 +HP Syn (Man) in D8 

Expt. I (Cap), C0-2 +HP Syn 
Expl. II (Cap), C0-2 +HP Syn 

Assessment of W /B of Expt. I C0-2 Dcliming and Control 

Liming - l 00 Hides 
Deli ming - I 00 Hides 
Pic~Iing - 100 Hides 

Expt. II (Cap), C0-2 +HP Syn 
Expt. I (Cap), C0-2 +HP Syn in DI 
Expl. I (Cap), C0-2 + HP Syn in D2 

Batch No 
E-4 
C-4 

E-4 
C-4 

E-4, C-4 
E-5 
C-6 

E-4 
E-4 
C-4 
C-4 
E-5 
C-6 

E-5 
C-6 
E-6 
E-4 
C-4 

E-6 
E-5 
E-5 
C-6 

E-6 
E-7 

E-4, C-4 

E-7 
E-6 
E-6 

Sammying, Deli ming Splitting and shaving of W/B of Expt. I, C0-2 and Control E-4, C-4 

Reliming - I 00 Hides 
Cr. Tan - 100 Hides 
Recr. Neut - 2xl00 Hides 
Dye, Fat 

Expl. II (Cap), C0-2 +HP Syn 
Expl. 1 (Ca;), C0-2 +HP Syn in D2 
Expt. (Cap), C0-2 in 03 
Control for C0-2 in 04 

Assessment of W /B C0-2 Expl. II and Control of C0-2 +HP Syn 

jcLRI 6 
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Table 5.3.3 : Pre-commissioning Trials - Further Progress 
Programme of II Phase Trial Runs 

Name of the Operation 
Deli ming - I 00 Hides 
Pickling - 100 Hides 

(Contd ... ) 

Remarks 
Expl. II (Cap), C0-2 +HP Syn in DI 
Expl. II (Cap), C0-2 +HP Syn in D2 

Sammying, Splitting and shaving of C0-2 Expt. II, C0-2 +HP Syn and Control 

Selling and Drying of Expl. I, C0-2 and Control Lots 

Cr. Tan - I 00 Hides 
Re-Cr, Nuet - 100 Hides 
Dye, Fat 

Expl. Ii (Cap), C0-2 +HP Syn in D2 
Expl. II (Cap), C0-2 +HP Syn in D3 
Control for C0-2 +HP Syn in D4 

Assessment of W/B Expl. I, C0-2 +HP Syntans 

Staking, Trimming, Buffing, De-Dusting of Expl. I, C0-2 and Control 

Sammying, Splitting and Shaving of Expl. I, C0-2 + HP Syntans 

Setting and Drying of Expl. II, C0-2 and Control of C0-2 +HP Syntans 

Recr, Neut - 100 Hides -
Dye, Fat 

Expt. I (Cap), C0-2 +HP Syn in D3 

Assessment of W/B of Expt. II, C0-2 +HP Syntans 

Sammying, Splitting and Shaving of W /B of Expt. II C0-2 +HP Syn tans 

Setting and Drying of W/B of Expl. I, C0-2 +HP Syntans 

Recr, Nuet - 100 Hides Expl. II (Cap), C0-2 +HP Syn D3 
Dye, Fat 
Staking, Buffing of Expl. I, C0-2 +HP Syntan and Assessment 
Setting, Drying of Expl. II, C0-2 + HP Syntans 
Drying of Expt. TI, C0-2 + HP Syntans Treated Leathers 
Staking, Buffing and Assessment of Expl. II C0-2 +HP Syntans Treated Leathers 

Batch No 

C-4 
E-4 
E-5 
C-6 
E-6 
E-7 

Description 

Ammonia Salts + Manual Additions and Operations 
C0-2 Deliming + Process Control Systems 
C0-2 Deliming +Process Control Systems 

Ammonium Salts +Manual Additions and Operations 
C0-2 Deliming +HP Syntans +Process Control Systems 
C0-2 Deliming +HP Syntans +Process Control Systems 

Batch No 
E-7 
E-7 

E-7, C-6 

E-4, C-4 

E-7 
E-7 
C-6 

E-6 

E-4, C-4 

E-6 

E-7, C-6 

E-6 

E-7 

E-7 

E-6 

E-7 

E-6 
E-7 
E-7 
E-7 
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Table 5.3.4 : High Exhaustion Tannage 

Pickling and Tanning Trials Al CLRI 

Raw Material 

Water 

Wetting agent 

Water 

Salt 

Sodium formate 

Formic acid 

Sulfuric acid 

+ Formic acid 

BCS 

Polyamide exhaust aid 

BCS 

+ Sodium format 

+Sodium bicarbonate 

+Preservative 

icLRI 

Delimed and bated cow hides 

150 % 

0.5% 

80% 

8% 

0.5% 

0.2% 

Drain 

} 
} 
} 

} 
} 
} 

30' 

10' 

10' 

10' 

1.0% 6 x 10' + 30' 

0.3% 2 x 15' 

Left Overnight 

Next day, drain half batch 

4% 30' 

20' 

4% 60' 

Left in bath for ageing for 120' 

0.5% 30' 

20% 6 x 5' + 30 

0.25% 30' 

Drain - Wash - Pile 
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5.4 COMMERCIAL SCALE TRIALS 
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5.4 Commercial Scale Trials 

On successful completion of wet runs commercial scale trials were carried 

out using the system. More than IO batches of heavy cow hides were processed using all 

the modules of cleaner technology package. The spent liquor of the various operations 

were analysed and compared with conventional processing system. The crust leathers 

were assessed for physical and functional properties both by visual assessment and using 

analytical tools. Typical receipes followed are given below and salient features of 

experiment are given in Table 5.4.1. Table 5.4.2, 5.4.3 and Fig.5.4.1 indicate the results 

of these trials. 

5.4.1 Deliming and bating 

Limed and fleshed Pelts were weighed and loaded in the drum and washed 

with water for a duration of IO minutes. (All Percentages based on pelt wt). The pell'\ 

were drummed with 150% water and carbon-di-oxide was let in at the rate of 1001 pm for 

15 minutes. Then 1 % Bate was added and drumming continued at the same gas flow rate 

until a buffering pH of 7.0 was reached. The carbon-di-oxide flow rate was then reduced 

to 501 pm and drumming continued for a further period of 90 minutes. Completion of 

dcliming was checked by using phenolphthalein. Conventional processing involved use 

of ammonium salts (both chloride & sulfate in the ratio 1: l) for deliming, at the end of 

which Bate was added & drummed, unlike in the ammonia free deliming where bate was 
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added at the beginning of deliming itself. Table 5.4.2 brings out the salient features of 

ammonia - free deliming in comparison with conventional deliming. 

5.4.2 Pickling 

The Delimed and bated pelts are then pickled by continuous addition of 

acid through chemical addition system coupled with pH controller. The addition of acid 

continued up to attainment of equilibrium pH 2.8 - 3.0 which was completed in 90 

minutes. In the conventional processing the pelts were pickled by adding acid manually 

in 6 feeds of 15 minutes interval. 

5.4.3 Tanning 

The picked pelts were treated with 4% Basic Chromium sulfate (BCS) and 

drummed for 30 minutes. Then I% Polyamide based chrome exhaust aid was added and 

drumming continued for 30 more minutes. The second installment of 4% BCS was then 

added to the drum which was run for a further period of 30 minutes, before basification of 

the tanning batch commenced. Similar to pickling, the alkali (sodium formate & sodium 

bicarbonate (1 :)) required for basification was added continuously over a period of 60 

minutes. The addition of alkali continued up to attainment of equilibrium pH of 3.8 - 4.0. 

In the conventional processing, 8%, BCS was added in two feeds of 30 minutes interval. 

After checking completion of penetration, the tanning bath was basified using sodium 

formate and sodium bicarbonate (1: 1 ratio) added in 8 feeds of 10 minutes interval. The 
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added at the beginning of deliming itself. Table 5.4.2 brings out the salient features of 

ammonia - free dcliming in comparison with conventional deliming. 

5.4.2 Pickling 

The Delimed and bated pelts are then pickled by continuous addition of 

acid through chemical addition system coupled with pH controller. The addition of acid 

continued up to attainment of equilibrium pH 2.8 - 3.0 which was completed in 90 

minutes. In the conventional processing the pelts were pickled by adding acid manually 

in 6 feeds of 15 minutes interval. 

5.4.3 Tanning 

The picked pelts were treated with 4% Basic Chromium sulfate (BCS) and 

drummed for 30 minutes. Then 1 % Polyamide based chrome exhaust aid was added and 

drumming continued for 30 more minutes. The second installment of 4% BCS was then 

added to the drum which was run for a further period of 30 minutes, before basification of 

the tanning batch commenced. Similar to pickling, the alkali (sodium formate & sodium 

bicarbonate (1 :)) required for basification was added continuously over a period of 60 

minutes. The addition of alkali continued up to attainment of equilibrium pH of 3.8 - 4.0. 

In the conventional processing, 8%, BCS was added in two feeds of 30 minutes interval. 

After checking completion of penetration, the tanning bath was basified using sodium 

formate and sodium bicarbonate (1: 1 ratio) added in 8 feeds of 10 minutes interval. The 
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wet blue leathers after piling overnight were tanned, split and shaved and then taken for 

post tanning operations. 

5.4.5 Rechroming (All percentages are based on shaved weight) 

The W ct blue leathers were rechromed using 3% of High performance 

syntan and 2% BCS and basified by adding alkali continuously similarly to pickling and 

tanning. In the case of conventional processing 5% of BCS was used for rechroming and 

basificd by adding alkali manually. 

5.4.6 Neutralization, Retanning, Dyeing, Fatliquoring 

The rechromed leathers were neutralized by adding alkali continuously 

over a period of 90 minutes to obtain an equilibrium pH of 5.0. In Retanning, dyeing and 

fatliquoring operations, the chemical dosing and water addition systems were used for 

maintaining proper hide - float ratio and concentration of chemicals in the case of eco­

fricndly system. In the conventional system all these operations were carried out 

manually. The spent liquors of eco-friendly system and conventional system have been 

collected and analysed. Trials are carried out for checking the consistency of results. The 

effluent characteristics of integrated eco-friendly system carried out is given Table 5.4.3. 

5.4.7 Observations 

lcLRI 4 TERMINAL REPORT 



AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

wet blue leathers after piling overnight were tanned, split and shaved and then taken for 

post tanning operations. 

5.4.5 Rechroming (All percentages are based on shaved weight) 

The Wet blue leathers were rechromed using 3% of High performance 

syntan and 2% BCS and basified by adding alkali continuously similarly to pickling and 

tanning. In the case of conventional processing 5% of BCS was used for rechroming and 

basified by adding alkali manually. 

5.4.6 Neutralization, Retanning, Dyeing, Fatliquoring 

The rechromed leathers were neutralized by adding alkali continuously 

over a period of 90 minutes to obtain an equilibrium pH of 5.0. In Retanning, dyeing and 

fatliquoring operations, the chemical dosing and water addition systems were used for 

maintaining proper hide - float ratio and concentration of chemicals in the case of eco­

friendly system. In the conventional system all these operations were carried out 

manually. The spent liquors of eco-friendly system and conventional system have been 

collected and analysed. Trials arc carried out for checking the consistency of rcsulls. The 

effluent characteristics of integrated eco-friendly system carried out is given Table 5.4.3. 
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Table 5.4.1 : Experimental Details 

Control Exueriment I Exneriment II 
Washing Water 200o/o (15 minutes) 
De liming Water 150% Water 150% Warer 150% 

Ammonium sulfate 0.5% Bate 1 % (15 minutes) Bate 1% 
Ammonium chloride 0.5% (2 hours) CO:z 1.5% (4hours) C02 2.2% (3.5 hours) 
Ammonium sulfate 0.5% 
+ Bare 1.0% (45 minutes) 
Ammonium Sulfate 0.5% (1 hour) 
50% bath drained 
Water 50% 
+ Ammonium slilfate 0.5% (60 minutes) 

Washing · Wetting agent 0.5% (20 minutes) 
Water 200% (10 minutes) 
Drain and left overnight 

Pickling Water 809'c Water 80% and Salt 8% pH 8.0 Water 80% pH 7 3 
Salt 8% (20 minutes) Formic acid 0.4% (20 minutes) Salt 8% pH 7.3 
Formic acid 0.5% (30 minutes) pH 5.0 Formic acid 0.4% (30 minutes) pH 6.5 Formic acid 1 % pH 7 .0 ( 120 minutes) 
Sulphuric acid 1.0 % (65 minutes) pH 4.5 Sulphuric acid 1 % (60 minutes) pH 4.0 Sulphuric acid 1%pH4.0 (135 minutes) 

Left Overnight Overnight 
Formic acid 0.1%pH4.0 (40 minutes) Formic acid 0.2% pH 3.5 (20 minutes) 
Formic acid 0.1 % (30 minutes) pH 3.8 Formic acid 0.1%3.0 (85 minutes) 
Formic acid 0.1 % (60 minutes) pH 3.5 Formic acid 0.1%pH3.0 (60 minutes) 

Left Overnight 

Chrome Tanning Formic acid 0.1 % (90 minutes) pH 4.0 Tergolix 'A' 0.2% pH 8.0 Tergolix 'A' 0.2% (125 minutes) 
Formic acid 0.2% (60 minutes) pH 3.5 BCS 4% (10 minutes) BCS 4% (10 minutes) 
Formic acid 0.1 % (90 minutes) pH 3.0 Cati-fatliquor 0.5% (20 minutes) Cationic fatliquor 0.5% 
Tergolix 'A' 0.2% (IO minutes) Tuftan 1% Tuftan 1 % (5 minutes) 
BCS 4.0% (10 minutes) BCS 4% (285 minutes) BCS4% 
Cationic fatliquor 0.5% (20 minutes) Sodium Formate 0.5% (30 minutes) Sodium formate 0.5% (90 minutes) 
BSC4% Sodium bicarbonate 2% (240 minutes) Water25% 
Sodium formate 0.5% (5 hours) Sodium formate l % (30 minutes) 
+Sodium format 0.5% (45 minutes) Water 25% (120 minutes) 
+ Sodium Bicarbonate 2.0% slowly added for 2 
hours and sum for another 2 hours 
Left overnight & filed Left overnight & filed next dav Left overnight and filed 
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Table 5.4.2 : Deliming Spent Liquor Analysis 

Ammonia free cleaner Conventional processing 
processine 

pH 7.14 8.17 
Alkalinity 2000 3200 
BOD 1380 2100 
COD 2446 4170 
Total solids 9965 23195 
Chloride 1357 5557 
Sulfate 1284 3942 
Ammonia 514 1856 

All the parameters except pH arc expressed in mg/ 1 

Table 5.4.3 : Spent Liquor Analysis 
(Raw to Wet Blue Composite) 

Ammonia free cleaner Conventional processing 
processin2 

pH 10.13 10.35 
Alkalinity 1800 2400 
Total solids 25240 28020 
Chloride 5922 7402 

-
Sulfate 1069 1530 
Ammonia 84 169 
Chrome 534 702 

All the parameters except pH are expressed in mg/1 
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5.5 PROGRAMME REVIEW BY EXPERTS 
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5.5 PROGRESS REVIEW BY EXPERTS 

5.5.1. UNIDO chief technical adviser (CTA) 

Dr.Z. Kotazek, UNIDO chief Technical Adviser along with special task force of 

CLRI visited number of Tanneries for implementation of Ammonia Free cleaner wet 

Tanning Operation project. The Task force along with CT A finally decided to 

implement the project at M/s Tejoomal Industries Limited. Frequent meetings were 

held by CT A with CLRI Task force to review the progress of implementation of the 

project. 

Dr. Z. Kotazek visited M/s Tejoomal's Industries Limited along with Dr. 

K.V.Raghavan Director, CLRI on 29.10.94 to monitor the progress of Pre­

Commissioning trials. Dr. Kotazek held detailed discussions with CLRJ Team & 

user tannery about the trials and instructions to be folfowed by the user while 

operating the system. The operating staff of the user tannery demonstrated their 

capability to independently handle the microprocessor system Chemical tank farm, 

Chemical & water addition units & pH control system. 

5.5.2. UNIDO Project Officer 

Mr. J. Buljan, the project officer, UNIDO visited CLRI, Madras on 15th & 

16th July 1993. He held detailed technical discussions with the CLRI project team 

pertaining to implementation of the project. He visited M/s Tejoomal Industries 

Limited to assess the site conditions and technical capabilities of the tannery 

personnel for absorbing the technology. 

Mr. J. Buljan & his team visited CLRI Madras again in the month of February 

1994 and held detailed discussions with the project team & reviewed the progress. 
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Mr. Buljan visited CLRJ in January 1995 to participate in LERIG where a joint 

presentation of CLRI & user tannery on the results of implementation of the project 

was made. Mr. Buljan appreciated the progress made in the project. 

5.5.3. UNIDO Expert Visit 

A) First Visit :-

Prof.K.H. Munz visited CLRI from 20th to 30th July 1993. He held extensive 

scientific discussions with the CLRI project team on Co2 deli ming. 

CLRJ project team arranged Co2 deliming technology demonstrations from 26th to 

29th July I 993 at CLRI pilot tannery. Prof. Munz participated in the demonstrations 

& explained the advantages to the tanners who attended the meeting. 

2nd Visit:-

Prof. Munz visited CLRI again in April 1994 to carry pilot scale trial on Co2 dcliming 

along with CLRI team at Mis Tejoomal Industries Limited. He also carried out pickle 

free chrome tanning trials at CLRI. 

Prof. K.H. Munz visited, along with CLRI team, M/s Tejoomal Industries Limited to 

participate in the Commercial trials carried out using Co2 for deliming & control 

systems for other unit operations in July 1995. He also carried out trials at CLRI on 

pickle free tanning. The technical report of Prof. K.H.Munz with his 

recommendations is given in Annexure-V. 
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5.6 PHOTOGRAPHIC VIEWS OF TEJOOMAL'S TANNERY 
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6. TRAINING OF PERSONNEL 
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6.1 Training of User Tannery Personnel 

An introductory training programme on operation of C02 dcliming, 

instrument control system for water and chemical addition, pH control and monitoring 

was given to two tannery staff members of M/s.Tejoomals from 13.12.1993 to 

17 .12.1993 at CLRI and al M/s.Tejoomals Tannery from March 1994 onwards till 

October 1995. The training has covered ten following main aspects. 

• Handling of Eco-friendly systems including Carbon-di-oxide gas, process control 

measures etc. 

• Safe handling of chemicals 

• Operation and maintenance of all the equipments 

• Time sequence of unit operations 

Equipment suppliers were closely involved in rectifying the minor teething 

problems during the wet and dry runs. Mis.VEGA Process Equipment (Engineering firm 

for the work of implementation) altended to the leaks and minor modifications in the 

piping/pumps. M/s.Avcon Control Engineers and M/s.Navbharath Engineers (valve and 

pump suppliers) visited the site at regular intervals to rectify the identified defects. These 

firms also provided training on operation and maintenance of control valves, pH meters, 

pumps and compressors respectively to the maintenance staff of M/s.Tejoomals. Training 

on microprocessor usage for process control and data logging and the operation of C02 

deliming process have also been provided to the client by the Madras centre of CEERI. 
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deliming process have also been provided to the client by the Madras centre of CEERJ. 

The unit also sent its computer experts from time to time to remove the software and 

hardware bottlenecks. The user tannery had appointed two qualified engineers to look 

after the control systems. 

The CLRI team prepared Demonstration Data Sheets for compiling 

techno-economic information during pre-commissioning runs. The operating personnel 

of the user tannery were trained in data compilation and the operational sequences to he 

followed in the cleaner technologies. Messrs Sudhakar and Ravichandra, Production 

Managers of the user tannery were closely associated in all the activities pettaining to 

batch planning, monitoring, operational data collection and interpretation of the results. 

They have shown tremendous enthusiasm in carrying out their responsibilities. The 

overall success achieved in this programme, to a large extent goes to the management 

staff of the user tannery. 
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7. PROCESS DEMONSTRATION REPORT 
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7. Process Demonstration 

7.1 Two batches of deliming, pickling and chrome tanning of cow hides were 

carried out. One batch was processed in the conventional way to compare with the other 

processed using Ammonia free process control system. It was observed that dcliming 

could be effectively carried with carbon-di-oxide and the leathers were comparable to 

conventionally processed leathers. 

7.2 Two batches of EI Buff calf skins were processed in to terra-cotta. One 

batch was processed by conventional method and the other using control system. It was 

observed that nearly 20% of retanning material could be saved when control system was 

used for processing without any adverse cff ect on leather. 

7.3 One set of experiments were carried out on cow hides 
flow wet blue to existing 

The experimental details are provided in Table 7.1, 7.2 and 7.3. The 

physical test data and visual assessment data of leathers processed as per the above 

experiment were compared and the quality of leathers processed with C02 deliming and 

process control system were found to be better. The results arc shown in Fig.7.1 & 7.2. 
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Table 7.1 : Experiments with cow hides for comparison of processing 
with conventional scheme and ammonia free & process control system 

Control Experiment I 
Washing Water 200% (15 minutes) 
Deli ming Water 50% Water 50% 

Ammonium sulfate 0.75% Bate 1% 
Ammonium chloride 0.75% C02 2% (4 hours) 
Bate 0.20% (4 hours) 
+Ammonium sulphate 1.0% (60 min) 
+Bate 1.0% (40 minutes) 
+Water 100% (20 minutes) 

Washing Welling agent 1.0% (50 minutes) 
+Water 100% 

Pickling Water 80% Water 2% 
Salt 8% (15 minutes) Salt 8% (15 min) 
+Formic acid 1.0% (4 hours) Formic acid 1 % (240 min) 
+Sulfuric acid 1.0% Sulfuric acid 1.3% (60 min+overnight) 
Len overnight 

Next Day +Sulfuric acid 0.3% (2 hours), pH 2.7 Formic acid 0.2% pH 2.8 
Chrome Tanning +Dispersing agent 0.2% (10 min) Dispersing -agent 0.2% 

+ BCS 4.0%(10 min) BCS4% 
+Cationic fatliquor 0.5% (25 min) Cationic falliquor 0.5% 
+ BCS 4.0% Tu flan I% 
Sodium formate 0.5% (4 hours) BCS4% 
+Water 25% Sodium formate 0.5% 
Sodium formate 0.5% (30 min) Sodium Formate 0.5% 
+Sodium bicarb 2% (90 min) pH 4.0 Sodium bicarbonate 2% 
Piled 
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Table 7.2: Experiments with EI buff calf skis for processing in 
conventional scheme and process control scheme 

Control Experiment I 
Stripping Waler 200% Waler 200% 

Degresol 1% Degresol EI 1 % 
Sodium sulphile I% Sodium sulphile I% 
Sodium bicarb 0.5% Sodium bicarb 0.5% 
Wetting agent 0.5% (60 minutes) Welting Agent 0.5% (60 min) 

Souring Waler 200% Water 200% 
Oxalic acid 0.5% Oxalic acid 0.5% 
NBEM 0.5% (30 minutes) NBEM 0.5% (30 min) 

Washing Waler 150% (15 minutes) Water 150% (15 min) 
Neutralization Water 200% Water 200% 

Sodium fom1ate l % Sodium formate I% 
Sodium bicarb I% oH 5-5.3 Sodium bicarb I% pH 5-5.3 
Drained Drained 

Washing Waler 150% (15 minutes) Water 150% (15 min) 
Dyeing, retanning Hol water 200% Hot waler 200% 
& fatliquoring fibropal MO I% (l 0 min) Fihropal MO I% (10 min) 

+GS Powder 3% (20 min) +GS Powder 3% 
+Retan FB 2% + Retan FB 2% 
Syntan ZN 2% Syntan ZN 2% 
Syntan AC 2% (45 min) Syntan Ac I% (45 min) 
+Derma orange 2G 0.2% + Derma Orange 2G 2 % 
Derma yellow 2G 0.1 % Derma yellow 2G I% (30 min) 
Derma pink 0.015% (30 min) Derma pink 0.015% 
Fihropal MO 2% + Fihropal Mo 2% 
LiporNTR 2% Lipor NTR 2% 
Lipor RNRS 2% Lipor RNFS 2% 
Softafin 2% Softafin 3% (45 min) 
Softafin 3% LiporLNW 2% 
Lipor LN 2% Fibropal LA 2% 
Fibropal LA 2% +GS powder (2 min) 
+ Rctan FB 1% Dye (30 min) 
+GS powder I% (20 min) + II fatliquor 30 min 
+Dye (30 min) + Formic acid I% 
+ II fatliquor (30 min) 
+Formic acid I% (21 min) 
Drain Drained 
Water 150% Waler 150% 
Waxofin 0.5% (10 min) Waxoran 0.5% (10 min) 
Drained & Piled Drained & Piled 
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Table 7 .3 : Experiments with cow sides from wet blue to crusting 

Control Experiment I 
Rcchroming Waler 10% Water 10% 

BCS2% BCS 2% 
Sodium formate 0.25% (20 min) Sodium formate 0.25% (30 min) 
+ Lipor KAT 0.5% (10 min) + Lipor KAT 0.5% (10 min) 
+ Orotan 540 1.5% + Orotan 540 1.5% 
Tergotan As 1.5% Tergotan AS 1.5% 
Relan LSI 2% (20 min) Retan LSI 2% (20 min) 
+ BCS 2% + BCS 2% 
Sodium formate 0.25% (30 min) Sodium formate 0.25% (30 min) 
+Water 100% (30 min) +Water 100% (30 min) 
Sodium formate 0.5% (10 min) Sodium formate 0.5% ( 15 min) 
Sodium bicarbonate I% (75 min) pH 3.8 Sodium bicarbonate 1 % (30 min) 

Waler 10% (30 min) pH 3.5 
Drained Drained 

Washing 100% (10 min) Water 100% (10 min) 
Neutralisation Water 150% Water 150% (35 min) 

Vernol AKM I% (45 min) pH 4.8 Vernatan AKM I% (30 min) pH 4.5 
Washing Water 100% (10 min) Water JOO% (IO min) 
Fatliquoring Waler 100% Waler 100% 

Vernol liquors 2% Cilisor S 2% 
fngrassnate S 126 I% Ingrassanate S 126 1 % 
RNFS 2% (20 min) RNFS 2% (20 min) 

Dyeing + Pink dye 0.1 % (5 min) +Pink dye 0.1 % (5 min) 
Retanning +RL4% +RL4% 

Relugen RE 3% Relugen RE 3% 
Basyntan DI 3% Basyntan Di 3% 
Basyntan AN 2% (30 min) Basyntan AN 2% (30 min) 

Fatliquoring + Vernol Liquor 2% + Vernol liquor S 2% 
Ingrcssnate S 126 I% Ingrassanate S 126 I% (30 min) 
MO I% (30 min) 

Dyeing +Formic acid I% (40 min) 
Top rctanning + Basyrtan DI I% (20 min) + Basvntan DI l % ( 15 min) 
Fixing +Formic acid I% (20 min) 

Drained & piled overnight 
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OPERATIONS 
INVESTMENT COST 

(All figures in US$) 
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AMMONIA FREE DELIMING AND 
CLEANER WET TANNING OPERATIONS 

OPERATION AND MAINTENANCE COST/YEAR 

-- -·--------·-·-- .. __..., 

ITEM COST I 
in US$ I 
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COST BENEFIT ANALYSIS 
(INDICATIVE) 

AMMONIA FREE CLEANER WET 
TANNING OPERA TIO NS 
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ADDITIONAL COST FOR Rs 3.6 million 
I CLEANER TECHNOLOGY 
I IMPLEMENTATION 
~-· ......... ·•··· ··-····-··-········••··- ·······•·······•·········-·····-··········- ·- ... . ... .. .. .._ ........ ----···-··---··-----··-.. +--·-···--·· .. -····--· ··-·-· ··-·····---···-··-·-·--···-··-····---·--..... . 

I ADDITIONAL ANNUAL Rs 0.8 million 
J OPERATING COST 
! 
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L---·----~--·-------·-----·- .... -----'---------
1 BENEFITS-THROUGH Rs 1.2 million 
l VALUE ADDITION 
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COMPARISON OF QUALITY 
AMMONIA FREE CLEANER WET 

TANNING OPERATIONS 
(Numerical values indicate percentage of leathers in each grade) 
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I
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I I : FRIENDL y SYSTEM I r---·· -·- - . - . ---·- .. -..... __ ;·. . . -----· 
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~ADVANTAGES 

- REDUCTION OF NITROGENOUS 
DISCHARGE IN EFFLUENT 

- REDUCTION IN BOD & COD UP TO 50% 

- REDUCTION IN AMMONIA ODOR 

- IMPROVED GRAIN CHARACTERISTICS 

- EASY HANDLING AND AUTOMATI01N 
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

9. Recommendations 

An attempt is made in this section to highlight the achievements, failures and 

lessons learnt on implementation of the four technologies under this unique programme 

suppm1ed by UNIDO. 

9.1 Achievements 

The following conclusions could be drawn from the completed project: 

1. Modernization of wet operations in small scale tanneries is not a distant dream hut a 

reality 

11. 111e personnel of the user tannery, who were never exposed earlier to control 

instrumentation and chemical handling and transportation equipments, have shown 

remarkable abilities to operate the new facilities with a high degree of confidence. 

Their training under simulated conditions at the CLRI pilot tannery and at the actual 

working environment had helped them immensely. 

iii. The techno-economic viability of this technology is greatly influenced by the extent of 

improvement achieved in the final leather quality and its consistency. 

1v. The following could be established during post demonstration phase: 

a) Qualitative improvement in Inplant ecology and work culture of personnel 

after implementation of the project 

b) Improved documentation of process data 

c) Less direct exposure of operating personnel to chemicals 

d) Minimization of process time and chemical wastages 

v. Techno-economic viability of ecofricndly processes can be enhanced hy an 

appropriate grouping of technology packages. 

lcLRI TERMINAL REPORT I 



AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS ·---~··--- .... ! 

v1. Willingness of tanners lo invest in modernization and ecofricndly lcdmolngiral 

oplions if they arc made to convince about the real terms benefits. 

9.2 Drawbacks and Unachievable Targets 

9.2.1 Time Over-run 

A significant lime overrun (about 12 monlhs) had taken place in this project for 

the following reasons: 

1. Change of user tanne1y due lo unforeseen reasons 

11. Time delay in localing a compelenl projecl cng111ccnng. company lo cxcc11tivc the 

program me. 

111. Delays in equipment deliveries hy the manufacturing cornpa11ic.s. 

1v. Teething !roubles during ins!allalion and Jack of local cxperlisc 111 q11ick 111111hlc 

shooting. 

v. Raw material shortages faced hy the user indu.~Lry. 

9.2.2 Unachieved Objectivesffargets 

r. The lolal replacement of ammonium salts in deliming of thick hides could 1101 he 

achieved due lo Jack of lime .splilling facilities al lhc site. 

11. rrequenl changes in the raw.stock type and quality has made the benefit evaluation 

process more cumbersome. 

111. I lot waler control .system could not he fully implemented due lo lack nf adequate 

steam generation capacity al the .site. 

I CLIU 2 TERMINAL REl'OIH I 
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PERA Tl ON 

tlUMBER 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4 

15 

16 

1 7 
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

PROCESS FLOW SHEET FOR RITANNING 
FATLIQUORING AND DYEING (COW WAXY LEATHER) 

WET BLUE 

WATER 150 % 
ACETIC ACID 0.5 % ----- WASHING I 

'------~------' 

WATER 100 % ---- WASHING II 

WATER 
BCS 

SYtHAN 
ALKALI 

fORl-!'f[- f :( BK:.<RBON-"1£-1:() 

100 % ----~---L- ---
4 % ----
2 % - - RECHROMING 
2 % - -----'-----~----

20· 
- - - LIQ.EFFLUENT 

10· 
- LIQ.EFFLUENT 

150' 
- LIQ.EFFLUENT 

WATER 200 3 -I WASH!NG ---~o· .,__ LIQ.EFFLUENT 

~i WATER 200 %- -SODIUM FORMATE 1 %--
SODIUM BICARBONATE 1 ,.- -NEUTRAL SYNTAN 1 %- ---

50' 
- - LIQ.EFFLUENT NEUTRALISATION 

WATER 200 '7.- -- WASHl~Jc--yo· - LIQ.EFFLUENT 

WATER 200 % - -

45' 
SYNTAN 6-7 %- -- RETANNING LIQ.EFFLUENT 

LEVELLING AGENT 1-1.5 %- -1 ------i 45'-50' 
DYE 1 3 - ... - DYEING I ~- - LIQ.EFrLUENT 

FATLIQUOR 

DYE 

SYNTAl·J 

DYE 

SYNTAN 

FORMIC ACID 

~-'--- 30' 
6 %---- FATUQUORING - LIQ.EFFLUENT 

0.5 %- -- DYElf\JG 11 20' 

4 %--- RETANNING 30' 

0.5 3- - TOP DYEING 20' 

2 %- ..... RETANNING 30' 

5 % - --1 FlXING--=i 

~RINLNG .------f)(jb.---~'\· -C-LR-I tsh:et ---
2 x 20' 

1 ~) Drawn 7,t, 
MADRAS --- - ~-
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AMMONIA FREE ANO CLEANER WET TANNERY OPERATIONS 

PROCESS FLOW SCHEME FOR PREPARING 
BUFF CALF (BURNISHABLE) LEATHER 

RAW MATERIAL 
El BUFF CALF SKINS 

£ WATER 200 3 -QR~PINGj OEGRASING AGENT 13 45' 
SODIUIA SULPHITE 1 % ... LIQ.EFFLUENT 

WffilNG AGEllT 1 % - -

10' 
WATER 200 % - WASHING - LIO.EFTLUENT 

30' WATER 200 % - SOURING ]-- - LIQ.EFFLUENT 
OXALIC ACID 1% -

WATER 100 % - 90'-120' 
BCS 5 % - CHROMCTANNING --· - LIQ.EFFLUENT CATIONIC FATLIDUOR 1% -ALKALI 1 -1 .5 3 -

WATER 200%-

WATER 200 %------
S'(NTAN 23-

WATER 200%-

WATER 2003-
SODIUM FORMATE 2%----

SOOIUf.A SULPHITE 2%-
SYNTAN 2 3---

WATER 200 %---1 
WATER 200 %- --

WATER 50 %-------
SYNTAN 

B.,. ____ 

,. 

FATLIQUOR 1 %---

LEVLLING AGEMT 1 %- -1 
DYE 2 %-----

FATLIQUOR 5 3-----

10' 
WASHING -- - LIQ.EFFLUENT 

30' 
RETANNING - - LIQ.EffiUENT 

10' 
WASHING .... LIQ.EFFLUEllT 

60'-75' 

NEUTRALISATION - - LIQ.EFFLUEtlT 

WASHlt~G 
~o· 

- LIQ.EFFLUENT 

f _ 
WASHING 

RETANNING 

FATLIQUORING 

DYEc=:_=J 
FATUQUORING 

- LIQ.EFFLUEtlT 

45' 

15' 

30'-50 

30' 

CLRJ Shc~t 
Drawn 
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

PROCESS FLOW SCHEME FOR PREPARING 
BUFF CALF (BURNISHABLE) LEATHER 

---.-----------------0..--------"------------·----
PERAllON 

NUMBER 

15 SYNTJIN 4 3 -·--~ 

16 FATLIQUOR 
5 % -----

1 7 SYNTAN 3 % ------~ 

18 FORMIC ACID 2% --

19 FATUOUOR 2 % ---
20 

21 

lcLRT 

RETANNING 

FATLIQUORING 

RETANNING 

FIXING 

TOP FATLIQUORING 

RINSING 

PILLING 

PRODUCT 

20' - LIQ.EFFLUENT 

20' 
--- LIO.EFFLUENT 

35' 
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- LIQ.EFFLUENT 
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Sheet 
--~---

Drawn 
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UNIDO UNITED NATIONS INDUSTRIAL DEVELOrHENT ORGANISATION 

LOCAL PURCHASE REQUESTED j_x_j 

HEAD QUARTERS PURCHASE L-_I 

REQUESTION FOR EOUIPHENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Pogr. __ I_ of _22_ 

REOUI ST ION NUllflFR 92/ 1 

PPCSA , __ L __ L_L_I 

HISPI No. l_j _ _l __ l__I 
bate 14 Dec 1992 

I IHPLEHENTATION OF EMVIROllHENTALLY CLEANER TECHNOLOGIES I I Project Nt.ilber US/IN0/90/244(2) 

I I I 
l-·--·····-·······-·-··---------··---·--··-·-·---·--·---·-----1 jsth Contracts 
I NIHONIA FREE ANO CLEANER \IET TANNERY OPERATIONS I I 
I I !Expendable Equipncnt 

l·-·-········----------------·--·-····-·-··-·-----------------1 I 
I z. kOTASEk, CHIEF TECHNICAL ADVISER I !Non-Expendable Equipnent 

I I I 
-·--·---··-··-------·--··--·---·····---·---··--··-··--·--··-- !Premises 

CLEARED (SUBST. OFFICE): 

FUNDS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/OA : 

Name 

Received 

I 
I 

-.. -- .. ---

1_1 21 '---'-~' ,_, 41 

j_x_I 42 - 0 1 ,_, 43 - 0 1 

Check Bf:t'rOpriate box 

Section Dnte 

Section Onte 

Rct urrll:'d 

··-···-···--·-----------·--·-·--·---·-······--·---···········-··--·-·-···-···-······--··-··--··---·····--·----------·-----1 
!Item !Quantity junit I Oescrlption,Specifications,catalogue Nunbcr, Reference to I Est. Cost In I 
I I I I Project doc~nt component I US Dol lnr<; I 
1---·---1---------1-------1----------------··-·-·-----------···-·-·----··-·----------··-----------------1-----------------1 
I 1 I 5 I Pcs I Centrifugal Purps (2.4.1 OF ANNEXURE-111) I 2500 I 
1---·---1---------1-------1--------··-···--··-·-·--····················-····-············-·-·····-···---1---··--·······---1 
I I I I caP.~c1 ty : 25 LPH I I 
1---····l····-····1---·--·l--·-··--·-------·-··-----------·------------·-··--·---··--------------~------1-·---------------1 
I I I I Head : 2 met of water I I 
1--·--·-1---·-----1-------1-----------·-----------···--·-·····-·-··----·-··---·--·----·----------·--·---1-------·--------- I 
I I I I Suet ion side : 111 di a I I 
1-------1---------1-------1-·---·-·-·-·--------·············--·············--··------·---·--···-···--···1---··-- ·---------1 
f f I f Del i very : 1" I f 
1--··--·1-·-··-··-l-·····-1---···-···-···-···-··--······------·--···--·-····-··------·----------··------ 1------··---------1 
I I I I Material of construction : SS 316/Poly Propylene/FRI' I I 
1--··---1---·-----1---·---1----·--··------··--·--·----·····--·-----·-·-------·------·-------·---··-·---- 1-----------------1 
I I I l Operat Ing Terrpcrature : 100 deg C I l 
1--··---1---------1-------1---------------··-----··--·--···------··--·--·---·----·---··-·---·-------·---1--·--------·-----1 
I I I l<List of suwlicrs are shown In Amexure VI 1-8> I I 
1-------1---------1-------1---·---·---··---·-·----·--·---··--·----------··---·--·---·---··--··----------1-----------------1 
I I I I I I 
1-------1---------1-------1----··-·---·------···-··--·--·····---------------··--··-----------------·----1----------·------1 
I I I I I TOTAL I 2500 I 
1-------1-----·---1-------1--------------·---·-------··--··-----·----··-··-··---··--··--···----·---·----1-------------···-1 
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy :5 : SU3STANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United N~tions I 
I I DevcloJ'Iflent programne 

!For 

C/O CENTRAL LEATHER RESEARCH INSTITUTE, 

ADYAR, MADRAS 600 020, INDIA 

I 
I 
I 

__ 1 

I 

I 
I 
I 
I 
I 
I 

---------------·-----' 
I 

I Target Date : 

I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

lOCAL PURCHASE REQUESTED l_X_i 

HEAD QUARTERS PURCHASE 1_-_1 

REQUESTION rOR EOUJPHENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Page _2_ of _72_ 
REOUISTION NUMBER 92/2_ 

PPCSA l_l_l_l__I 

HISPI No. 1_1_1_1_1 
Onie 14 Dec('tnbcr 1992 

jlHPLEHENTATION OF ENVIROOHENTAllY CLEANER TECHNOLOGIES I Project Mlm:>er US/IND/90/244(2) 
I I I ---- ----
1-------------------------------------------------------------1 lstb Contracts l_I 21 l _ _l_I 
IA"10NIA FREE AND CLEANER \JET TANNING a>ERATJONS I I 
I I !Expendable Equipnent l_I 41 

1-------------------------------------------------------------1 I 
IDR.Z.KOTASEK, CHIEF TECHNICAL ADVISOR I !Non-Expendable Equipnent l_x_I 42 0 1 

I I I 
------------------------------------------------------------- !Premises 

CLEARED csuusr. OFFICE) : 

FUNDS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/DA : 

Nome 

Nome 

Received 

I 
I 

1_1 43 - 0 1 

Check an:iropriate box 

Section Dnte 

Sect i or• Date 

Returned 

-·------------------------------------------------------------------------------------------------------------------------1 
I Est. Cost in I 

I I I I Project docuncnt COOlJOnent I US Dot Lars I 
jltem louant ity !Unit Description,Spccif ications,catologue Nl.lllbcr, Reference to 

1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I 2 I 5 I Pcs I pH Indicator cum Transmitter with terrpcroture corrpensators I 4167 I 

1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I for incorporating In the float recycle line of tanning drtJnS I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I I pH range : 0-14 (2.4.2 OF ANNEXURE-111) I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1----------------- I 
I I I I Accuracy : !O. 1 pH I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I I Should give 4-20 ~ Output I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1----------------- I 
I I l l Output with local di gi tot di splay I I 

1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I l I I Inlet/Outlet Flanges : 1"dia I I 

1-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I I (list of suflll iers ore shown In Annexure VJ , 9- 12) I I 

1-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I I I I 
l-------1---------1-------1-----------------------------------------------------------------------------1----------------- I 
I I I I I TOTAL I 4167 I 
1-------f---------1-------1-----------------------------------------------------------------------------1----------------- I 
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations I 
I 
I 
I 
I 

I 
!For : 

I 
I 
I 
l 
I 
I 

Develof'.lll!'nt progrnnme 

C/0 CENTRAL LEATHER RESEARCH INSTITUTE 

--------------------~1 
ADYAR, MADRAS 600 020, INDJA I 
--------------------~1 

I 
I Target Date : HAY 93 --------------~' 
I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED j_X_I 

HEAD QUJ\RTERS PURCHASE L-_I 

REQUESTION FOR EOUIPHENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Page _3 __ of _n_ 
REOUI STION NIJMll[R 9?/3 __ 

PPCSA '-'-'-'--' 

MISPI No. l_l_l_j_j 
Date 14 Deccrrber 1992 

IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nuiber US/IND/90/244(2) 
I I I --· - ----
1-----------------------------------------·---·---·····.-·-·---I ISt.b Contracts l_I 21 l_l_I 
I AMMONIA FREE ANO CLEANER ~ET TANNERY OPERATIONS I I 
I I !Expendable Equipnent l_I 41 
1------·······-··-···-·---···-·-·-···-···-·-·-···-···-··-····-1 I 
I Z. KOTASEK, CHIEF TECHNICAL ADVISER I !Non-Expendable Equipnent l_x_I 42 O 1 

I I I 
·-···-·-········-··--···-······-············-··-··--···-·-·-· I Premises 

CLEARED (SUBST. OFFICE) : 

I 
I 

,_, 43 - 0 1 

Check nn:iroprinte box 

Sect ion Onte 

FUNDS AVAILABLE : ----------·--- ·--- ---- ---- ------------ -· ---------- ---- --- - --- - ---- -- -- -- -- -- · - -- - - -- - -- - - -- - -- -- -- --
(CON/C()ITROL) Section Dille 

CON/GSD/OA : 
Received Returned 

----------·····------------·--·---·---·-----------·--·--··---·······--·--·----------------------·-------------------------1 
!Item !Quantity !Unit !Descriptlon,Spccifications,catologue Nunbcr, Reference to I Est. Cost in I 
I I l I Project doct111Cnt c"""°nent I US Ool lars I 
1-------1---------1-------1----~---------------------·----------------------·---------------····--------1-----------------1 
I J I 2 I Pcs I High Pressure Seamless Steel Cylinder of about 50 kg capacity with I 667 I 
1-------1---------1--·----1--------------·········------------------------------------------------------1-----------------1 
I I I I ca,:necking valve; end two stnge gas regulator for carbon-di-oxide (As per I I 
1-------1---------1-------1------------------------------·········-··----·------···-·---·-····-·--------1--·--------------1 
I I I I ISi standards for Carbon-di-oxide storage) I I 
1-------1-·-------1-------1--------------------·-··------··---·-··-··-·--·----------·-----·-------------1--·--------------1 
I I I I (2.5.1 OF ANNEXURE . Ill) I I 
1-·-----1-···--·--1-------1-----------·--·----------···-----··--·-··------------·---·--·----------------1-----------------1 
I I I I (Please see Amexure VI 13-16 for list of suppliers) I I 
1-------l····--·--1-------1------·------------------------------·--·------------------------------------1-----------------1 
I I I I I TOTAL I 667 I 
1-------l··-·-·---1-------1--------------------------------------···----··-··-------·------·------------1-------------·---1 
SPECIAL INSTRUCTIONS : 

Original : CCM/GSO/OA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CCM/CC»ITROL UNIT 
Copy J : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations I 
I 
I 

I Oevelopnent programne 
I For 

C/o Central Leather Research Institute 

Adyar MADRAS - 600 020, INDIA 

_____ 1 

I 
l 
I 

I 
I 
I 
I 
I 
I 

---------------------' 
I 

f Target Dote : MAY 93 ----------------' 
I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_j 

HEAD QUARTERS PURCHASE 1_1 

REOUESTION FOR ECUIPHENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Page _ 4_ of _22_ 

REOUISTION NUMBER 92/4 

PPCSA l_l_l_l__j 

HISPI No. l_l_l_l_I 
Date 14 Oece<l-ber 1992 

I IHPLEHENTAT!ON Of ENVIRONMENTAllY CLEANER TECHNOLOGIES I I Project NuJJocr US/!N0/90/2~4(2) 

I I I 
I····························································· I ISlb Contracts 
I AMMONIA FREE ANO CLEANER ~ET TANNERY OPERATIONS I I 
I I jExpendable Equipnent 
l·····························································I I 
I Z.ICOTASEK, CHIEF TECllNICAl ADVISER I !Non-Expendable Equipnent 

I I I 
··········································•····•·····••····•· !Premises 

CLEARED (SUBST. OFFICE): 

FUNDS AVAILABLE : 
(Cal/CalTROl) 

CON/GSD/DA : 

Name 

Name 

Received 

I 
I 

,_, 21 1_1_1 

1_1 4l 

l_x_I 42 0 ' 

l_l 43 - 0' 

Check owroprinte box 

Section Date 

Section Date 

Returned 
······················-···--·--·····--·-~------·····················-··············--·--·-··-·····················-···----1 

lttem IOuantity !Unit IDescription,Spccifications,catalog(J(! Nunber, Reference to I Est. Cost in I 
I I I I Project domnent c~nent · I US Dollars I 
l·······l·········l···----1---··-·····································································--1------·······----1 
I 4 I 4 I Pcs I HDPE/FRP Intermediate chemical storage tanks with stirrer removable I 700 I 
1--···--1--·······l······-1-·········-----··········-······································-··--······--1--------------·--1 
I I I I (half) open type l Id and conical bot tom I I 
1-------1--··-----1-------1---·---···-···--··-································----------------·--·····--1-----------------1 
I I J I Cnpac i ty : 250 I it I I 
1---····1--······-1·-·····1-----------------·-·································-······················--1---······-···----1 
I I I I Nozzles on the top lid Z (1") plus vent line . I I 
1--···--1---------1-------1---····································---------····-··········-····-········1-----------------1 
l I I I Nozzles on the bottom l (1 11

) J I 
1---···-1-···-···-l······-1·-···--·············-----·····--····-······-·-·--------------------------···-1-----------------1 
I I I I TCfll>erature : Operating = 65 deg C; HaxilTJJTT = 100 deg C I I 
1-····-·l·······-·l·····-·1---·········---··-···············-···························-············---1------·----------1 
j I I I Pressure : Ope roting = 1. 2 kg/sq cm; Des I gn = 2 kg/sq cm I I 
1-······l·········l······-1------·······-···-·················································-·······--1--·---··--·------1 
I I I I The storage tanks should be provided with portable agitator with I I 
1-------1--·······l-------1--·····-------·-·-·····················--·-----------···-···-············----1-----------------1 
I I I I propeller blade all made of SS 316 driven by 0.5 HP geared motor at 375 I I 

1--·····l·········l---·---1------······································-······························--1-----------------1 
I I I f rpn suwarted on a suitable structure I I 
1···--··1-···-····l·······I·--·········--·--·····················--------·-·················-·····------ 1···-···--·-------1 
( I I I (3.1 & 3.Z of Annexure-1 ) . I 700 I 
l····---1-········l·······l·-----···-··----------······················--·····-----···-········---------1----···--·--·-···I 
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/OA 
Copy 1 : CH!Ef TECHNICAL ADVISER 
Copy Z : COO/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 

Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Netions I 
I 
I 

I 
jfor 

I 
I 
I 
I 
I 
I 

Developl!Cnt programne 

___ , 
C/0 CENTRAL lEA THER RESEARCH INSTITUTE I 
~~~~~~~~~~~~~~~~~~~~I 
ADYAR, HADRAS-600 020, !NOIA I 
~~~~~~~~~~~~~~--~~~~~I 

I 
I Target Dete : HAY 93 ~~~~~~~~~~~' 
I I 



UNIOO UN/TEO NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _5_ of _n_ 
REQUISTION NUHB[R 92/5 REQUESTION fall EOUIPHENT/SUPPLIES/PUBLICATIONS 

F~ CONTRACTUAL SERVICE 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE L--1 

PPCSA l_l_l_l_I 

HISPI No. ,_,_j_l_I 
Date 14 Decl'.'flber 1992 

I IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project N1Jrbcr US/IND/90/244(2) 

I I I 
l--······-··--······--··--·······---------·--···-·····---···--1 ISt.b Contracts 1_121 1_1_1 
I AHMONIA FREE ANO CLEANER \/ET TANNERY OPERATIONS I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I !Expendable Equipnent 1_1 41 
l····-···············-···-··-·······-·-·-···-·-·-·-·-···-·····I I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER 

I 

CLEARED (SUBST. OFFICE) : 

FUNOS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/01\ : 

Nnme 

Nome 

Received 

I !Non-Expendable Equipnent 

I I 
!Premises 

I 
I 

J_x_I 42 - o 1 

l_IH· 01 

Check nfPropriete box I 

Sec ti on Onie 

Sect Ion Onte 

Returned 
--·---·············---·-···--···-······--························---···-·-·-·--··------------------·----------------------I 
!Item IOuantity !Unit I Descrlption,Speclficatlons,catalogue Nunbcr, Reference to I Est. Cost in I 
I I I I Project docurent cooponent I US Dollars I 
1-------1---------1-------1-----------------------------------------------------------------------------1-··--··----------1 
I 5 I 3 I Pcs I HOPE/FRI' Storage tanks I 700 I 
1-------1---------1·-·····1·-······--·---·--·······-···-···········-··-··-·-··--···-··········-··-···-··1····-·-----------1 
I I I I Capacity : 250 lit = 1 No; 150 lit= 2 Nos I I 
1-··-·-·l··--···--1--···--1--·-------······-······--··········-·······-··-···-··············------·--·-·l··········--·----1 
I I I I Nozzles:Toplld :2C1");Bottomlid:1(1") plusventl!neontoplidl I 
l·-----·1·--------1·-·-·-·1---------···-·······-···-····················---··········-······------·---·-1··-····----------1 
I I I I Tetfl)ereture : Operet Ing · 65 <k!g C I I 
l···---·1---------1-------1-----·······-······················-··········--·----------------------------1-----------------1 
I I I I Haxinun · 100 deg C I I 
1·······1·······--1-------1------·--·----------------------··········------·----------------------------1-----------------1 
l I I I Pressure : Operating · L2 Kg/sq.cm I I 
1-------1-·····---1-····--1-----··--·······-··--······-·--··············----·-··------··--·---·····-----1--------·---··---1 
I I I I Maxinun · 2.0 Kg I sq.cm . I I 
1----·--1---------1-···--·1···---·-------·-------------·--··-------··--·---·--·----······-·--···--·----- 1-----------------1 
I I I I CPlense refer 3.1 & 3.2 of Annexure 111) I I 
1·------1---····--1---·-··l····-··--------···---····-·--·············-·--·----·-------·-------·---------1·----------------1 
I I I I (Please refer Annexure VI 17-22 for list of suwt ier) I I 
1-------1----···--1-------1-------------·····---·············-···--·---··-··--·-------·-·-··-··---·-----1----------------- I 
I I I I l TOTAL I 700 I 
1---····1----·----1-···--·1---·-··--·---··············-···········------------·---··--··----------------1·-····-----------1 
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/OA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations 
I Oevelopnent programne 

I 
I 

jror : I 
I ___ I 
I C/0 CENTRAL LEATllER RESEARCH INSTITUTE I 

I I 
I ADYAR, MAORAS-600 020, INDIA I 

I --~-1 
I I 
I Target Date : HAY 93 __________________ 1 

I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 
REOUESTIOll FOR EOUIPMENT/SUPPLIES/PUBLICATIONS 

FOR CONTRACTUAL SERVICE 

Page _6 __ or _22_ 
R[OUISTION MJHBER 92/6 __ 

PPCSA j_l_j_j_I 
LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE L-_I 
MISPI No. l_l_l_l_I 
Date 14 0C'CC'f1Ucr 1992 

jlHPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NlJTl:>er US/IND/90/244(2) 

I I I 
l···-········-------------------------------------------------1 jsl.b Contracts 1 __ 1 21 

jA1'f'IOlllA FREE ANO CLEANER llET TANNERY OPERATIONS I I 
I I !Expendable Equipnent , __ I 41 

1-··-·······-··-----------------------------------------------1 I 
IZ.KOTASEK, CHIEF TECHNICAL ADVISER I jNon·Expendable Equipnent r_x_I 42 

I I I 
!Premises ,_, 43 -

1 ___ 1 ___ 1 

0 1 

0 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

I Check nrf>ropriate box I 

CLEARED (SUBST. OFFICE) : 

FUNDS AVAILABLE : 
(COll/CCJlTROL) 

CON/GSO/OA : 

Nmie 

Received 

Section Onte 

Sect ion Date 

ReturllC'd 

jttem !Ouantity !Unit IDescription,Speclficotions,catelogue Nunbcr, Reference to I Est. Cost In 
I I I I Project clocL111Cnt c~nent I US Dollnrs 
1---····l····-····l······-1------------·········--------------··-------····-----------------------------1---·-------------
I 6 I 5 I Pcs I Bulk chemical storage tanks. Material of construction HOPE/FRP I 2000 
1-------1---------1-------1---------------·····-······-·········-------···----------------······--------1---------------·· 
I I I Ii> Maxf1TUT1 capacity : 1000 lit; 1 No I 
1-------1------···l··-----1--------------------·-------·--·····--------·--------------------------------1---·-------------
I I I !Nozzles : Top·3 Nos (65 nm dia; 15 nm plus vent) Bottcm-1 No (25 nm din) I 
1-------1---------1-------1----------------·---·--------------------------------------------------------1-----------·-----
I I I Iii) Maxirrun Capacity : 750 Lit; 1 No I 
1-------1---·-----1-------1-------------------------------------------------------------···-------------1-----------------
I I I !Nozzles :Top-3 Nos (65 nm dia; 15 nm plus vent) Bottom· 1 No (25 nm dia) I 
1-------1--·------1-------1----~-------·-------------------------------------·--·····-------------------1-----------··-··· 

I I I Ii ii ) Hax i flUl1 capacity : 1500 lit; 1 No · I 
1-····--1---------1-------1--------·---·---·---·--·---------·-------------------------------------------1-----------------1 
I I I jNozzles :Top-3 Nos (65 nm dia; 20 nm plus vent) Bottom-1 No (25 rrm dia) I I 
1-------1---------1-------1-------------------·---·---·-········-···--·-····-··········-·······-·······-1-----------------1 
I I I liv & v) Haxirrun Capacity : 20 Lit ; 2 No I I 
1-------1---···---1·-··---1----·-·····-·--···-···-·····-·-··········-·······----········----------------1-----------------1 
I I I !Nozzles :Top-2 Nos(20 nm dia plus vent) Bottom-1 No (25nm) I I 
1-------1---------1-------1-----------------------------·-·······-·------------------····---------------1-----------------1 
I I I I Tonic should be provide with suitable brackets to s~port on the mazzanine I I 
1----·--l·········l···--·-l·······---·--······-·--···········-···-···-······----·······-·······floor ···1·················1 
I I I !<Please refer Amexure Ill of 3.1 & 3.2).(Please refer Annexure VI I l 
1---···-1--·-····-1·-·····1------------·--······-····--·····-··----------·------------------------------1-----------------1 
I I I I 17-22 for I ist of SUflll iers) Contd ... (Page 7) I I 
1-------1---······1··-----1----------·-···--·-··---················-········-··--·--····-···-···········l·············----1 
I I I I I TOTAL I 2000 I 
l·······l······---1-------1---------------···--·-····----------------------------···-······--·····------1-----------------1 
SPECIAL INSTRUCTIONS : 

Original : COll/GSO/OA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : COii/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 

I Ship Vin Surface/Air to : Resident Representative or Unitrd Nations I 
I 
I 

I Ocvelopnent prograntne 
!For 

I 
I 
I 
I 
I 

~~~~~~~~~~~~~~I 
C/0 CENlRAL LEATHER RESEARCH INSTITUTE I _____________________ ! 
ADYAR, MADRAS-600 020, INDIA I 
----~-----~-----------' 



UNIOO UNITE~ NATIONS INOUSTRIAl DEVELOrMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE L-_I 

RECUESllOH FOR ECUIPHENT/SUPPLIES/PUBLICAllONS 
FOR CONTRACTUAL SERVICE 

Page 7 of _22_ 
REOUIST ldN NUHll£R 92/7_ 

PPCSA l _ _l_l_l_I 

HISPI No. l_l_l_l_I 
Dote 14 OeccnDcr 1992 

I IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nuuber US/IN0/90/244(2) 

I I I 
1-------------------------------------------------------------1 !Slb Contracts 
I AHl-[)NJA FREE ANO CLEANER \/ET TANNERY OPERATIONS I I 
I I !Expendable Equipnent 

1-------------------------------------------------------------1 I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER I !Non-Expendable Equl~t 

I I I 
------------------------------------------------------······- IPremises 

CLEARED (SUllST. OFFICE) : 

Name 

I 
I 

1_1 21 '--'-' 
,_,41 

l_x_I 42 0 1 

,_, 43 0 1 

Check Drfiropriete box 

Section Dnte 

FUNDS AVAILABLE : --·------------------------··--··--·----·----------------------·------------------------------------
(CON/CONTROL) Name Section Date 

CON/GSD/DA : 
Received Returned 

---------------------------·---------------------·-·-----------------------------------------------------·----------------! 
!Item ·lauentity !Unit I Oescription,Specificatlons,catelogl.11! Nunber, Reference to I Est_ Cost In I 
I I I I Project docunent c01TpOnent I US Dollars I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I 7 I 1 I Pc I Air COfll>ressor with 200 lit storage tank, drier end oil filter I 833 

1-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I I with appropriate c:apocity to provide lnstruncnt grade air to the I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I control valves end purging of the chemical l Ines I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I Air discharge pressure : 10 kg/sq cm I I 
1---·---1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I Capacity : 5-7 cu-nVhr I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I (Please see Annexure Ill of item 42 of flnsh report A) I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-------·---------1 
I I I I (Please refer Annexure VI; 23-25 for list of suppliers) . I I 
1-------1---------1-------1-----------------------------------------------------------------------------1----------------- I 
I I I I I TOT Al l 833 I 
1-------1---------1-------1---------------------------------------···-···-····--------------------------1-----------------1 
SPECIAL INSTRUCTIONS : 

Orig!nel : CON/GSO/OA 
Copy 1 CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations 
I Developnent prografTlll(! 
!For 

I 
I 
I 

I 
I 
I 
I 
I 
I 

---------------------' C/0 CENTRAL LEATHER RESEARCH INSTITUTE I 
---------------------1 
AOYAR, HAORAS 600 020, INDIA I 

_, 

I 
I Target Date : HAY 93 -----------------' I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION rngr _B __ of _n_ 
REOUI ST !OM NUfl!lER 92/8_ REQUESTION FOR EOUIPMENT/SUPPLIES/PUBLICATIONS. 

FOR CONTRACTUAL SERVICE 
PPCSA J_, __ J_l_I 

LOCAL PURCHASE REQUESTED l_X_I 
HlSPI No. l_l_l_l_I 

HEAD QUARTERS PURCHASE 1_1 Date 14 Dec!'rrt:>er 1992 

!IHPLEM£NTA710N Of ENVIRONHENTAllY CLEANER TECHNOLOGIES I I Project Nllrber US/IND/90/244(2) 

I I I 
l-------------·····--·--··--·--·-········---------------------1 ISt.b Contracts 1_1 21 1_1._1 
IA"1(jjJA FREE AND CLEANER \JET TANNERY OPERATIONS I I 
I I !Expendable Equipnent ,_,41 
1-------------------------------------------------------------1 I 
IZ.KOTASEK, CHIEF TECHNICAL ADVISER I !Non-Expendable Equlpnent j_x_I 42 0 1 

I I I 
-----------------------··-------------------------··--------- !Premises ,_, 43 - 0 1 

CLEARED (SUBST. OFFICE) : 

FUNDS AVA;~A~LE : 
(COO/COOTROl) 

CON/GSD/OA : 

Name 

Name 

Received 

I 
I Check nrf)ropriate box 

Sect ion Date 

Si-ct ion Date 

Returfl!'d 

--------------------------------------------------------------------------------------------------------------------------1 
lltCfll !Ouantity !Unit IDescrlption,Specifications,catalogue Nunber, Reference to I Est. Cost in I 
I I I I Project docunent COfTllOnent I US Do l l ars I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I 6 I 1 I Pc I Chemical addition system Plf'l> I 1167 I 
l-------1---------1-------1-----------------------------------------------------------------------------1-------------·-··I 
I I I I Capacity : 50 lit/min I I 
1-------1---------1-------1---------------------------------------------------------------------------~-1-----------------1 

I I I I Head : 10 meters of water I I 
1-------1---------1-------1----·------------------------------------------------------------------------1---------·-··----1 
J I I J Material of construction : lnpeller end liquid contact parts : . I J 
1-------1---------1-------1-----------------------------------------------------------------------------1--···------------1 
I I I J Pol ypropylene/FRP I I 
1-------1---------1-------1-----------------------------------------------------------------------------1---·-------------1 
I I I ! Suet Ion and de! Ivery flanges : 1" die I ! 
1-------1---------1-------1-----------------------------------------------------------------------------1----------------·1 
I I I I The pl.Jill should also work for liquid with air mixture I I 
1-------1---------1-------1----·-------------------·----------------------------------------------------1-----------------1 
I I I I Operating terrperoture : 65 deg C I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I Design ten.,eretur : 100 deg C I I 
1-------1---------1-------1-----------------------·--------------------·---------·-------······-·······-l·····-··-------··I 
I I I I (Please see emexure Ill Item 4.2 of flesh report) I I 
1-------1---------1-------1----------------------------------------------------------------···--------·-l········-------·-1 
I I I I (Please refer Amexure VI, 1-8 list of suppliers) I I 
1-------1---------1-------1--------------------------------------------------·---·----------------------1------------·-··-1 
I I I I I TOT Al I 1167 I 
1-------1---------1-------1----------------------------------------·------------------------------------1--------··-------1 
SPECIAL INSTRUCTIONS : 

Original : ~CM/GSIJ/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : C()l/CCMTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Vio Surface/Air to : Resident Representative of United Nations I 
I Developnent progromme I 
tror I 
I --------------- ------1 
I C/0 CENTRAL LEATHER RESEARCH INST! TUTE I 
I I 
I ADYAR, HADRAS-600 020, INDIA I 
I ~~~~~~~~~~~~--~~~~~! 
I I 
I Target Dote : HAY 93 _________________ I 



p 

UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE L·_I 

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Page _9_ of _27_ 
REOUI ST ION NlJH!ffR 92 /9_ 

PPCSA l_f_l_l_f 

HISPI No. 1_1_1_1_1 
Date 14 Decrot>er 1992 

I IMPLEMENTATION or ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NUTber US/IND/90/244(2) 

I I I 
1------········-------------------------------------------····I Jstb Contracts 
I AHl«:INIA FREE AND CLEANER YET TANNERY OPERATIONS I I 
I I JExpendable Equlpnent 
1---------------------------------------------------------····I I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER 

I 

CLEARED (SU8ST. OFFICE) : 

Name 

I !Non-Expendable Equipnent 

I I 
JPremf scs 

I 
I 

1_121 1_1_1 

,_,41·1 

l_x_I 42 - 0 1 

l_I 43 - 0 1 

Check DrfJr<>prlntc box 

Sect ion Doti' 

FUNDS AVAILABLE : --············------------························-------·----------------------------------····-·--
(CON/CONTROL) Name Section Date 

CON/GSD/DA : 
Received Returned 

!Item lauantity !Unit Description,Spccifications,cotalogue NLrllber, Reference to I Est. Cost in 
I I I I Project cloctm?nt Calp)nent I US Ool lars 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------
I 9 I 5 I Pcs I Chemical transfer P'JlllS I 5000 
1-------1---------1-------1------------------------------------···-------·------------------------------1-----------------
I I I I Capncity : 5 LPM (1 No), 10 lPM (1 No), 20 LPM (3 Nos) I 
1-------1---------1-·-----1---------------··------······-···-·······-··--··-----------------------------1-----------------
1 I I I Head : 5 meters of water for all JUIPS I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------
I I I I Material of construct ion Clllf'l!l ler and liquid contact parts) · I 
1-------1---------1-------1--------------------------·--------------------------------------------------1-----------------
1 I I I Pol wropylenc/fl!P I I 
1-------1---------1-------1-------------------------------·---------·-----------------------------------1-------------·---1 
I I I I Terrperoture : 100 deg C I I 
1-------1---------1-------1-------------------------------·---------------------------------------------1-----------------1 
I I I I (Please see amexure Ill item 4.3 of flash report A) I I 
1-------1---------1-------1-------------------------------·---------------------------------------------1-----------------1 
I I I I (Please ref Amexure VI, 1-8 for· l 1st of sur.pl iers) I I 
1-------1---------1-------1------------------------------------------------------------------······-----1-----------------1 

I I I I I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-------------·--- I 
I I I I I TOTAL I 5000 I 
1-------1---------1-------1---------------·-------------------------------------------------------------1-----------------1 
SPECIAL INSTRUCTIONS : 

Original : CON/GSD/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United N~tions I 
I 
I 
I 

I 
IFor : 

I 
I 
I 
I 
I 
I 

Developnent programme 

C/0 CENTRAl lEATHER RESEARCH INSTITUTE 

ADYAR, MADRAS 600 020, INDIA 

I 
I 
I 

~~~~~~~~~~~-~~~-' 
I 

I Target Date : HAY 93 -~------------~1 
I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQ~STED l_X_I 

HEAD QUARTERS PURCHASE L·_l 

REOUESTJON FOR EOUIPMENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

P1lge _ 10_ of _?2_ 

REOUISTION NUHO[R 92/10_ 

PPCSA J_j_l_J_I 

MISPI No. J_l_l_l_I 
Date 14 llecrnber 1992 

I IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nl11bcr US/JND/90/244(2) I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
1---·····················--···-··········--·--····-··-··--·-··I lsw Contracts 
I AMHONIA FREE AND CLEANER \/ET TANNERY OPERATIONS I I 
I I !Expendable Equipncnt 

1-····---------------------··--·---···-··-·--------····--·····I I 
I Z.KOTASEK, CHIEF lECHNICAL ADVISER 

I 

CLEARED (SUBST. OFFICE) : 

FUNDS AVAILABLE : 
( CON/CC)ITROL) 

CON/GSO/OA : 

Nnme 

Received 

I !Non-Expendable Equlpncnt 

I I 
!Premises 

I 
I 

1_121 '--'--' 
1_1 41 

l_x_I 42 0 1 

1_1 43 0 1 

Check nniroprinte box f 

Section Onie 

Sect ion Dnte 

Returned 

-------·--····-·········--··--··-····-··--·---·---·····--···--·--·-------------·-----·--------------·--·-·-----·---·------1 
!Item !Quantity !Unit I Descriptlon,Spcciflcations,catalogue NIJTibcr, Reference to I Est. Cost in I 
I I I I Project doclJTICnt CCJ!llOnent I US Dollars I 
1---·--·1-··-·--·-1-------1---·---·-·-··--··--·---··-·--····--·--···-··--·---·--·-·-··------·-----------1----------··--·--1 
I 10 I 1 I Pc I Design, fabrication, StWIY of water heater with steam injection I 2000 I 
1--··---1--·-··---1--····-1---·········---··--·--·-------·-·······---·----··-·----------·-------·-------1--·~----------·--1 
I I I I of water flow rote at exit : 500-600 LPH I I 
l·-··---1-····----1--····-1·--·---·---·---·--·--·-·--··--·---·----·----------·---·--------·-·---·-------1------·-·--·--·--1 
I I I I \later Inlet/outlet Temperature : 30/65 deg C I I 
l····-··l··-------1····---1-·-··---------···-·----·--·····-···----------··--·-···--··-------·---·-------1------·----------1 
I I I I \later/Steam Pressure : 2.5 to 3 kg/sq cm · I I 
l····---1-··---·--t-·····-t·------··--··-··-····-···-··--··-··---·---··--·········--·--···-~------------1--·----··--------1 
I I I I Inlet/Outlet flanges : 65 nm I I 
l···---·1-·---·--·l-··---·1-·-··--·--·---·--····-··-··---······--·········--·---·-···-···--·--·-·--·---- 1-----------------1 
I I I I (Please refer Annexure Ill item 6.2.1 of flash report Al I I 
l-·----·1-···-····l······-1-·····-·--·-····----·-·······---·····----·······-················-·-·-----·--1------·-··-------1 
I I I I (Please refer Annexure VI, 26-29 for list of suppliers) I I 
1--·--··I· ·-------l-···-··1--··---·--··--·---···-·······-··-···--·--···-··--·---·--···--·-····-----·----1---------···-··--I 
I I I I I TOTAL I 2000 I 
1-··---·1·--------1····---1--·---··------·-·-·-··-·--·-----··------··-·-·---·---··-··--··-··-····--··---1--··-···-·---··--1 
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy Z : CON/CONTROi. UNIT 
Copy 3 : SU8STANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Vie Surface/Air to : Resident Representative of United Nations 
I oevelopncnt progrnnme 
JFor 

I 
I 
I 

I 
I 
I 
I 
I 
I 

~~~~~~~~~~~~~~~~~~--~' 
C/0 CENTRAL LEATHER RESEARCH INST! TUTE 

ADYAR, MADRAS 600 020, INDIA 

I Target Oate : MAY 93 

I 

I 
I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REOUESTED ,_X_I 

HEAD QUARTERS PURCHASE L·_I 

REQUESTION FOR ECUIPMENT/SUPPLIES/rUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Page _11_ of ~22~ 
REOU1STION NUMBER 92/11 

PPCSA l_J_l_l_I 

HISPI No. l_l_l_l_I 
Date 14 Oeccnticr 1992 

jlHPLEHENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NLJJber US/IND/90/244(2) 

I I I ···- ···· 
1·-·-·--····················--···-···-·······-···-······-····-f lslb Contracts l_I 21 l_l_I 
IA,...OlllA FREE AND CLEANER UET TANNERY ci>ERATIONS I I 
I I jExpcnclable Equipnent l_I 41 

1--·----·-····--··-·--···-·····-----------···············-····I I 
jZ.KOTASEK,CHIEr TECHNICAL ADVISER I INon·Expenclable Equiµncnt l_x_I 42 · 0 f 

I I I 
································-··························-- !Premises 

CLEARED (SUBST. OFFICE) : 

FUNDS AVAILABLE : 
(COii/CONTROL} 

CON/GSD/DA : 

Name 

Received 

I 
I 

,_, 43 • 0 1 

Check B!'llroprlnte box 

Sect Ion Date 

Section Onte 

Rcturrl<'d 
----------------------·----------·-------------------············································-························l 
jltem jauantity jUnit I Description,Specificetlons,cetelo9ue NlJllbcr, Reference to I Est. Cost in I 
I I I I Project doct.rnent c~nent I US Dollars I 
l·······l·······--1--···-·l····--·----·------···-··············-·····-······························----1-----------------1 
I 11 I 1 I Pc I Centrifugnl flU1l' for cold weter suwly to water heater system I 650 f 
1-------1---------1--··---1----------------------·--··············-···--······-----··············--·----1-----------------1 
I I I I Capacity : 500-600 LPH I I 
1-·-----1---------1-------1--·······--------·····················-----------------------············----1-----------------1 
I I I I Head : 5 meters f I 
l·······I· ········1·······1················-----··········--··························----------·--·····l-----------------1 
I I I I Suctional del Ivery flanges : 65 nrn I I 
1-------1······---1--·····l·······································-····································· 1-----------------1 
I I I I Material of construction : SS 304 I f 
1-------1----·----1---····l·········································································-~--1-··········-···--1 

I I l I Del Ivery water pressure : 2.5 to 3 kg/crl · I I 
l·······l·········l-······l·······--···············-························-···························1-··········-··---1 
I I I I <This fs 11 part of Item 6.2.1 of AmeJ<ure 111, item 6.2 of flesh reportA) I I 
1·······1·········1·······1·············································································1·······-·········1 
I I I I (Please refer Annexure VI, 1 ·8 for list of suppliers) I I 
1·······1·········1·······1···--·······-······--·················-···················-················--1-················I 
I I I I I TOT Al I 650 I 
l·······l·········l·······l···-········································································· , ................. , 
SPECIAL INSTRUCTIONS : 

Original : Cefl/GSO/DA 
Copy 1 : CHIEF TE~HNICAL ADVISER 
Copy 2 : CCJi/CCflTRCll UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

l Ship Vie Surface/Air to : Resident Representative of United Notions 
I Develoµnent progrenme 

I 
I 

IFor : I 
I --1 
l C/0 CENTRAL LEATHER RESEARCH INSTITUTE f 

I ~~~~~------~---~! 
I ADY AR, MADRAS . 600 020, I NO IA I 
I ~~-~---~-~~----' 
I I l Target Date: MAY 93 _r ___________________ j 

I I 



jCLRI 

AMMONIA FREE ANO CLEANER WET TANNERY OPERATIONS -- J 

ANNEXURE - 111.2 
INSTRUMENTS SPECIFICATION 

TERl\11NAI, UEJ'~ 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPHENT CllGAN!SATIOll 

LOCAL PURCHASE REQUESTED ,_X_j 

HEAD QUARTERS PURCHASE ,_._, 

REQUESTION FOil EOUIPHENT/SUl'PllES/PUBLICATIONS 
rOR CONTRACTUAL SERVICE 

Page _ 12_ of _22 __ 
REOUIST!ON NlJHBrR 9?/12_ 

PF'CS" 1 __ _1_ I_ I_ I 

HISPI No. , __ ,_,_, __ j 
Dote 14 DccCflVer 1992 

llHPLEHENTATION OF ENVIRONHENTALLY CLEANER TECHNOLOGIES I I Project Nurber US/IND/90/244(2) 

I I I 
1-------------------------------------------------------------1 lsc.t> Contracts 
jA"10NIA FREE AND CLEANER \JET TANNERY OPERATIONS I I 
I J !Expendable Equipncnt 

1-------------------------------------------------------------1 I 
jZ.KOTASEK, CHIEF TECHNICAL ADVISER I !Non-Expendable Equipnent 

I I I 
-----------------------------··-----------··--·---····----·-- !Premises 

CLEARED (SU8ST. OFFICE) : 

FUNDS AVAILABLE : 
(COll/CCJllTROL) 

CON/GSD/DA : 
Received 

I 
I 

1_1 21 1_1 __ 1 

,_,41 

i_x_j 42 - o 1 

,_, 43 - 0 1 

Check awropriote box 

Section Date 

Section Date 

Returned 

--········-·--···---------------------------------····-·-···-··------------·--------·-··---·-·--·-------------------------1 
!Item IOuantity !Unit I Description,Speclfications,catalogue Nunber, Reference to I Est. Cost in I 
I I I I Project doculll'nt corrponent I US Dol lors I 

1-------1---------1-------1----------------------------------------········--·-··-···-··--·-··---·------1-··--··--···-----1 
I 12 I I Pc I 2/2 way control valve with pncunatic diar;t1rngm actuator for steam I BJJ I 

1-------1-------·-1-------1----------·----·-··----------------·------------·-----------------···--------1-----------------1 
I I I I control, with l/P converter, 4-20 IM/J-15 PSI. Linear variation with I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I position indicating limit switch I I 
1-------1---------1-------1-------------------·-·--·------··--·-··-·------------------------------------1-----------------1 
I I I I Size : 1"; Body : Cast Iron; AWlication : Steooi control I I 
1-------1---------1-------1-------------------------------------------······----------------------------1-----·---·-·-----1 
I I I I Stem Packing : GraJJiitlsed teflon to withstand upto JOO deg C with I I 
1-------1---------1-------1-------------------------------------····------------------------------------1-----------------1 
I I I I facility for manual operat Ion I I 

1-------1--·------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I (Please refer Annexure Ill item 6.2.2 of flash report A) . I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I (Please refere Amexure VI J0-34 for l lst of SLf>pl iers) I I 
1-·-----1---------1-------1-----------------------···-··------------------------------------------------1-----------------1 
I I I I I TOTAL I 8JJ I 
1-------1---------1-------1------------·--··------------------------------------------------------------1-----------------1 
SPECIAL INSTRUCTIONS : 

Original : COll/GSD/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UN IT 
Copy J : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations I 
I Developnent programne I 
jror 

I 
I 
I 
I 
I 
I 
I Target 

I 

I 
-----------------------1 
C/0 CENTRAL LEATHER RESEARCH INSTITUTE I 
---------------------' 
ADYAR HADRAS-600 020 _!NOIA I ____ , 

I 
Date : ---------------------1 

I 



UNIDO l.Jp./ITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE l_·_I 

REQUESTION FOR EOUIPMENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Pag<' _13_ of _77 __ _ 

REOU!STION NUMBER 92/13_ 

PPCSA l_f_f_l __ f 

MISPI No. f _l_l_f _I 
Date 14 Oeccnb<'r 1992 

f !MPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NUrber US/IND/90/244(2) 

I I I · · · · · · · · 
I····················································--···-··· I jsw Contracts l_I 21 l_l_I 
jAlf40NIA FREE AND CLEANER !JET TANNERY OPERATIONS I I 
I I IExpmcfable Equlpn!'nt l_f 41 
l···---·-···-----------·-··-················~---··············I I 
IZ.KOTASEK, CHIEF TECHNICAL ADVISER I INon·Expendable Equipnent l_X_I 42 · 0 I 

I I I 
···········--···-··--································-·-·---- !Premises 

CLEARED (SUBST. OFFICE) : 

FUNDS AVAILABLE : 
(CCW/CONTROl) 

CON/GSD/DA : 

Name 

Name 

Received 

I 
I 

l_l 43. 0 1 

Check appropriate box 

Section Date 

Sect Ion Date 

Returned 
··--······················································································································! 

lttem lauantity !Unit I Description,Spccifications,cetelogue Nl.ITbcr, Reference to I Est. Cost In I 
I I l I Project docunt'nt COITlX>nent I US Dol lnrs I 
l··-····l··-······1·······1·············································································1·················1 
I 13 I 1 I Pc I Flow Indicator Controller for water end gns service COOf>rfses .:if I I 
, ....... , .• ·······1·······1·············································································1·················1 
I I I I e) Flow transmitter : Range= 100·1000 LPH for water Mounting flange 65mnl 1333 I 
1·······1·········1·······1···························-······-··-·······································l·················I 
I I I I Range= 1·10 LPH for gas Mounting Flange 25mnl I 
1·······1·········1·······1·······································--···································-1·················1 

I I I I T~rature : 100 deg C; Output : 4-20 mA I I 
1·······1·········1·······1·············································································1····-············I 
I I I I b) Flow indicator/controller locel/remore/digital I I 
1·······1····-····l·······f····························--······································-····-~--f-···············-1 

I I I f c) Flow integrator with high/low set points for the above I I 
l·-·····l·········l·······I···: •......••..•.•.•.•.•.•.•.•.•...••..••••..•..........•...•...••........... , .........•....... , 

I I I I I I 
1·······1·········1·······1················----------------------·······-·······--·····················-1·······--·--····-1 
I I I I (Please refer Amexure 111 Item 6.2.3 of flash report A) I I 
1·······1·········1--·--··l···········--····------··-··-··-·······--·······-··--········--······-·······1-················1 
f I I f Please re for Annexure 111 30-34 for list of st.pp! iers I f 
l·······l-·-------1-·-····l········-···········--···········-·-···-·····································l-················I 

I I I I I TOT Al I 1333 I 
l·-··-··l··--·····l·······l···-·····-··········-········-·····--·-··········--·············--·-·········1·················1 
SPECIAL l~STRUCTIONS : 

Original : CON/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CCW/CCWTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Snip Via Surface/Air to : Resident Representative of United Notions 

I Developncnt progrenme 
I For 

I 
I 
I 

I 
I 
I 
I 
I 
I 

~~~~~~~~~~~~~~-' 
C/o Central Leather Research Institute, 

Adyar MADRAS 600 020 !NOIA 

I 
I 
I 

~~~~--~~~~~~~~~~~~~~~~~-' 

I Target Dote : Moy 93 

I 

I 
I 
I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE L-_I 

REQUESTION rai EQUIPMENT/SUPPLIES/PUBLICATIONS 
Fa! CONTRACTUAL SERVICE 

Page 14 of _?Z _ _ 

REOUISTION NUHRER 97./14_ 

PPCSA '~'~-'~'~' 

MISPI No. '~'-'-'-' 
Date 14 DecC!Tfx>r 1992 

I IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project N\Jlber US/IN0/90/244(2) 

I I I 
1-------------------------------------------------------------1 ISLb Contracts 1_121 1_1_1 
IA"'10NIA FREE ANO CLEANER \JET TANNERY OPERATIONS I I 
I I !Expendable Equipnent 1 __ , 41 

1--------------~----------------------------------------------1 I 
IZ.KOTASEK, CHIEF TECHNICAL ADVISER I !Non-Expendable Equipnent i_x_I 42 0 

I I I 
------------------------------------------------------------- I Premises 1_1 43 - 0 

I 
I check eJl>ropriete box 

CLEARED (SUBST. OFFICE) : 

FUNDS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/DA : 

Nome 

Received 

Section Dote 

Section Dote 

Return<!d 

!Item IOuantity !Unit Ocscription,Spccifications,catelogue Nl.lnber, Reference to I Est. Cost in 
I I I I Project doc1JJJCnt COITpOnent I US Dollars 

1-------1--------- 1-------1----------------------------------------------------------------------------- 1-----------------
1 14 I 30 I Pcs I 2/2 way pm.matic rotary actuated ball valves for chemical servlce or I 8333 ,, 

1-------1---------1-------1-----------------------------------------------------------------------------1--------~--------
I I I I or solenoid valves I 
1------- 1---------1------- 1--------------------------·------·-----------------·------------------------- 1-----------------
1 I I I StEm seal : Teflon; Flange : 15 mn = 3 Nos; 20 mn = 3 Nos; I 
1------- 1---------1-------1----------------------------------------------------------------------------- 1-----------------
1 I I I 25 nrn = 23 Nos; 40 rrm = 1 No I 
1-------1---------1-------1----------------------------------------------------------------------------- , ________________ _ 
I I I I A solenoid actuation with 230 V/AC/PllUlkltic air 6 bar differential line I I 
1-------1--------- 1-------1----------------------------------------------------------------------------- 1----------------- I 
I I I I pressure to withstand upto 10 bar (working pressure) I I 
1------- 1---------1------- 1----------------------------------------------------------------------------- 1------- ----------1 
I I I I Material of construction: SS 316 Indicating limit switch for ON/OFF I I 

1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I (Please refer Arnexure 111, item 7. 1 of flash report A) I I 
1------- 1--------- 1-------1-----------------------------------------------------------------------------1----------------- I 
I I I I (Please see Amcxure VI, 35-45 for I ist of SUl'.lJI icrs) I I 
1-------1--------- 1-------1----------------------------------------------------------------------------- !-----------------I 
I I I I I TOT AL I 8333 I 
1-------1---------1-------1---------------------------------------------------------------·--------·----1-----------------1 
SPECIAL INSTRUCTIONS: I Ship Vie Surface/Air to: Resident Representative of United N11tlons I 

Original : CON/GSO/OA 
Copy I : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy 3 : SU9STANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ocvelopncnt progranme 
lror 

I 
I C/0 CENTRAL LEATHER RESEARCH INSTITUIE 

I 
I ADYAR, MADRAS-600 020, INDIA 

I 
I 
I Target Date : MAY 93 

I 



UNIDO UNllED NATIONS INDUSTRIAL DEVELOPHENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE ,_._I 

REQUESTION FOR EOUIPHENT/SUPPLIES/PUBLICATIONS 

FOR CONTRACTUAL SERVICE 

P:igl' _15 __ of_?? ____ _ 

REOUISTION NllHnrR Q2/15_ 

PPCSA 1 __ ,_1 ___ 1 __ , 

HISPI No. f_l_f_l_I 
Date 14 DecC'lliJer 1992 

I IHPLEHENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nurber US/IND/90/244(2) 

I I I ---- ----
1-------------------------------------------------------------1 lslh Contracts 1-1 21 l_l_I 
I AHHONIA FREE AND CLEANER IJET TANNERY OPERATIONS I I 

I I !Expendable Equipncnt 1-1 41 

1-------------------------------------------------·-----·----- I I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER I INon-Expcncfoble Equipncnt l_x_I 42 0 1 

I I I 
-------------------------------------------·-----·-·---·----- !Premises 

CLEARED {SUBST. OFFICE) : 

Nome 

I 
I 

1_1 43 - 0 1 

Check appropriate box 

Section Date 

FUNDS AVAILABLE : --·--····---------------------·-----··-········-·---------------------------------------------------
(CON/CONTROL) Name Section Date 

CON/GSD/DA : 

Received Returned 

--------------------------------------------------------------------------------------------------------------------------1 
!Item !auantity !Unit I Descriptlon,Specifications,catalogue Nunbcr, Reference to I Est. Cost in I 
I I I I Project doCLmcnt conponent I US Doi lnrs I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I 15 I 12 I Pcs I 2/2 way pnunatic cylinder operated Cpl1..nger type) control valve3 for I 6667 I 
1-------1---------1-------1----------------------····---··----------------------------------------------1-----------------1 
I I I I water service or solenoid valves I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I Stem Seal : Teflon; with solenoid actuator; 230 V/AC/Pnunatic air I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I 6 bar. llorklng pressure : 10 bar: Material of construction : SS 316 I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I Indication for limit switch for ON/OFF; Port size/flange : 65 nm I I 
1-------1---------1-------1--------------------------------------------------------------------------~--1-----------------1 
I I I I I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I (Please refer Annexure 111 item 7.2 of flash ri-port A) I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I (Please see Annexure VI 35-45 for list of suppliers) I I 
1-------1---------1-------1--------------------------------------------------------·--------------------1-----------------f 
I I I l I TOTAL I 6667 I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
SPECIAL INSTRUCTIONS : 

Original : COH/GSO/DA 

CoPY 1 CHIEF TECHNICAL ADVISER 

COPY 2 CON/CONTROL UNIT 

COPY 3 SUBSTANTIVE BRANCH/SECTION 

Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United N11tions 

I Oevelopnent prograllllle 
I 
I 

I For f 
I ~~~~~~~~~~~~~~~~~~~I 
I C!O CENTRAL LEATllER RESEARCH INST! TUTE I 
I I 
I ADYAR, MADRAS - 600 020, INDIA I 
I ___ I 
I I 
I Target Date: HAY 93 -------------------' 

I I 



UNIDO UNllED NATIONS INDUSlRIAL DEVELOrMENI ORG/\NISAllON 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE ,_._j 

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

P;1gr If, __ of _?? _ 

REOUISTION NUHR[R Q2/16_ 

PPCSA f_J __ ,_f_f 

MISPI No. l_l_l_l___j 
Date 14 Ol'c:~r 1992 

I IHPLEHENTATJON OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nuober US/JND/90/244(2) I 
I 
I 
I 
I 
l 
I 
I 
I 
I 

I I I 
l·····························································I IStb Contracts 
I AMl-l)Nf A FREE AND CLEANER \IET TANNERY OPERATIONS I I 
I I !Expendable Equipncnt 
l·····························································I I 
I Z.KOTASEK,CHIEF TECHNICAL ADVISER 

I 

CLEARED (SUBST. OFFICE) : 

FUNDS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/OA : 

Name 

Name 

Received 

I INon·Expendable Equipnent 

I I 
jPremises 

I 
I 

, __ 121 1_1_1 

, __ , 41. 

0 

1_1 43. 0 

Check appropriate box I 

Section Date 

Section !late 

Returned 

···························································-··-···-··--··-------··-···----·--·--·········--···-···········I 
jltem IOl.Nlntity jUnit IDescription,Specifications,catelogue Nunber, Reference to I Est. Cost In I 
I I I I Project doclJllent COl!fXlnent I US Dollars I 
l·····-·l·········l·······I·········-···-······-························································ 1---·-············l 

I 16 I 1 I Pc I Terrperature transmitter (RTD type) to measure the outlet I 200 I 
1·······1·········1·······1····················--·······················································1---··········-···1 
I I I I terrpcroture of steom injection water system I I 
l·······l···-·····l·-···-·l·······································-··-··············-···················1·················1 

I I I I Range : 0-150 deg C; Accuracy : ,!.1 deg C with a provision to I I 

1--··-··l·········l·····-·l········-···············-··--··-···-··--··-----------------------------------1-----------------1 
I I I I get on output of 4-20 mA I I 

1·······1·····-·-·1·······1························-·················-······--·········-------------····1------·--·-······I 
I I I I (Please refer Annexure 111, item 6.2.1 Temperature transmitter is p.,rt of I I 
1-------1--------·1·······1·················································--·························· 1--·············--1 
I I I I steam inject ion water heater) . I I 
1-······l····-····1·-····-1---··························-···············································1-----------------1 

I I I I Please refer Amexure VI 35-45 for list of suppliers I I 
1-------1---------1----··-l·········-··············-····················································l·················I 

I I I I I TOTAL I 200 I 
1·······1·········1·······1-·······················································-···--·····-·········1-·······-········I 
SPECIAL INSTRUCTIONS : 

Original : CON/GSD/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy ~ : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations I 
I Developnent prograITTTie I 

I For 

I 
I 
I 
I 
I 
I 

I 
~~~~------------·-----~1 
C/0 CENTRAL LEAlHER RESEARCH INSllTUTE I 
~~~~~-~-~--~~~-~---~~-! 

AOYAR, HAORAS-600 020, !NOIA I 
-~~--~~-~~-~~----~~~~' 

I larget Date : MAY 93 
I __ , 

I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE L·_I 

REOUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVICE 

Poge _17_ of _22_ 
REOUISTION NUMBER 97./17_ 

PPCSA 1_1_1_1_1 

HISPI No. l_l_l_l_I 
Oat e 14 Decerii:ler 1992 

!IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NlJlber US/IND/90/244(2) 

I I I 
l··-----------------------------------------------------------1 lslb Contracts 
IAP+l<JllA FREE AND CLEANER \/ET TANNERY OPERATIONS I I 
I I !Expendable Equipnent 

1-------------------------------------------------------------1 I 
IZ.KOTASEK, CHIEF TECHNICAL ADVISER I jNon-Expendable Equipnent 

I I I 
------------------------------------------------------------- !Premises 

CLEARED (SUBST. OFFICE) : 

Name 

I 
I 

,_, 21 ,_,_, 
f_I 41 

i_x_1 42 - o 

,_, 4J - 0 1 

check appropriate box 

Section Date 

FUNDS AVAILABLE : ---------------------------------------------------------------------------··············-·········· 
(CON/CONTROL) Name Sect I on Date 

CON/GSD/DA : 
Received Returned 

-------------------------------------------------------------------------------------------------------------------------1 
Item IOuantity !Unit I _ Description,Speclfications,catalogue N1J11ber, Reference to I Est. Cost In I 

I I I Project docunent COITJlOnent I US Dollars I 

-------1---------1-------1:·---------------------------------------------------------------------------1----------------- I 
17 I 1 I Pc I Steam pressure reducing valve I 200 I 

-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I Inlet Pressure : 6 • 8 Kg Sq Cm I I 

-------1---------1-------1------·-····--·--·······--····----------············-····-------------------- 1-·············---1 
I I I CMlet Pressure : 2-3 kg/sq an I I 

··-····l·--------1-------1------------·······----··----------------------·····-------------------·-----1----------------- I 
I I I Inlet/Outlet flange size : 1 11 • I I 

-------1---------1------- 1------------------------------------------·------··---------·----------------1----------------- I 
I I I (Please Refer Pert of Item 6.2. t of Amexure JI I of flash report A) I ( 

-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I (Please ref ere Annexure VI 30-34 for list of suppliers) I I 

-------1---------1------- 1-------------------------------------------····-·······----------------····-- l··············---1 
I I I I TOTAL I 200 I 

-------1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
SPECIAL INSTRUCTIOHS : 

Original : Cefl/GSO/DA 

Copy 1 CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Notions I 
I 
I 

I 
!For 

I 
I 
I 
I 
I 
I 

Developnent progranme 

----------------------' 
C/0 CENTRAL LEATHER RESEARCH INSTITUTE I 
~~~--------------~-~----1 
A.DYAR, MADRAS 600 020, INDIA I 
--------------------~' 

I 
I Target Date : HAY 93 --------------~' 
I I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE 1_1 

REOUESTION FOR EOUIPHENT/SUPPLIES/PUBLICATIONS 
FOR CONTRACTUAL SERVfCE 

Page _ 18_ of _n_ 
REOUISTION NUMBER : 92/18 

PPCSA l_L _ _l ___ l_I 

HISPI No. l_l_l_l_I 
Date 14 Dec 1992 

I IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES J I Project Nlllber · US/IND/90/244(2) I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
1-------------------------------------------------------------1 lsli> Contracts 
j A>!MONIA FREE AHO CLEANER \JET OPERATIONS I I 
I I !Expendable Equipnent 

1-------------------------------------------------------------1 I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER 

I 

CLEARED (SUBST. OFFICE) : 

I !Non-Expendable Equipnent 

I I 
IPremi ses 

I 
I 

1_121 1_1_1 

1_1 41 

i_x_I 42 - o 1 

,_, 43 - 0, 

Check appropriate box I 

Section Date 

FUNDS AVAILABLE : ----------------------------------------------------------------------------------------------------
(CON/CONTROL) Name Sectfon Dnte 

CON/GSD/DA : 
Received Returned 

--------------------------------------------------------------------------------------------------------------------------1 
jltem !Quantity !Unit IDescrlption,Specifications,catologue Nunber, Reference to I Est. Cost In I 
I I I I Project docll!lent C017¥'0nent I US Doll ors I 
1- ---- --1--- ---- -- I----- --1- -- -- ---- -- -- ---- ---· -------- -------------- ---· ---- ------ -- -- -- ------ -- -- --- - I--------- --- --- --1 
I 18 I 1 I Pcs I CONTROL MOOULES : They shall consist of hardware & Software I 25000 I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I I 1 \Jater addition and Tenperature control I I 
1-------1---------1-------1----------------------------------------------------------------------------- , _________________ , 
I I f f * Controlled water addition into dn.ms and Mixing tank · I I 

1------- 1---------1-------1----------------------------------------------------------------------------- 1-----------------1 
I I I I * Control led hot water addition into dn.ms ond mixing tank I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1--------··------- I 
I I I I * Tenperature range of control Is 35 Deg C to 70 Deg C I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1----------------- I 
I I I I * NLJTber of druns that can be hooked to the rood.lies are eight I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1----------------- I 
I I I I 2 Druns pH control rood.lie I I 
1-------1---------1-------1----------------------------------------------------------------------------- 1----------------- I 
I I I I * Continues and controlled addition of chemicals in.to the drun I I 
1-------1---------1-------1----------------------------·----------------------------------------------- 1--------···------1 
I I I I * Automatically stops adding chemicals into the drun after reaching the I I 
1-------1---------1-------1-------------------------------··--------------------··--·------------------- 1----------------- I 
I I I I pH. I I 
1-------1---------1-------1--------------------------------------------------------------------··-----·-1·---------------- I 
I I I I * On-Line pH profile display on a CRT screen (Cont. .• Page 19) I I 
1-------1---------1-------1---------------------------------------------------------------------------·-1--------·--------/ 
I I I I I TOT Al I 25000 I 
1-------1---------1------- 1-----------------------------------------------------------------------------1----------------- I 
SPECIAL INSTRUCTIONS : 

Original : C()l/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CCH/C()ITROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surfece/Air to : Resident Representative of United Nations 

I Oevelopncnt programne 
I 
I 

!For I 
I ~~~~~~~~~~~~~~~~~~-' 
I C/0 CENTRAL LEATHER RESEARCH INSTITUTE I 
I ~~~~~~~~~~~~~~~I 
I ADYAR, HADRAS·600 020, INDIA I 
I I 
I I 
I Target Dote : HAY 93 ------------------' 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 
REOUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS 

Fal CONTRACTUAL SERVICE 

Page _19_ of _22_ 
REOU! ST ION NUMBER 9;>/ 18 

PPCSA l_l_ _ _l __ l_J 
LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE l~I 

HISPI No. l_l_f_f_I 
Date 14 Dec 1992 

jlHPLEHENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nurber · US/IND/90/244(2) 

I I I 
1·····························································1 fst.b Contracts 1_121 1 __ ,_1 
IA"10NIA FREE AND CLEANER \o'ET OPERATIONS I I 
I I !Expendable EquiJ:lllCnt 1_1 41 
l··············-··············································I I 
I I !Non-Expendable Equipnent 0 

I I I 
IPremi ses ,_, 43 - 0 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

I Check ai:Propriate box J 

CLEARED (SUOST. OFFICE) : 

Name Sec ti on Date 

FUNDS AVAILABLE : ·························•············•·•··························································· 
(COO/COOTROL) Section Date 

CON/GSD/DA : 
Received Returned 

....•..........•...•...............•.•...•.•••........•.•.•.•.•...•........•..............•..••...........•..•...•...•..... , 
lttem !Ouanti.ty !Unit I Description,Speclfications,catalogue Nunber, Reference to I Est. Cost In J 

I I I I Project document c~nent I US Dollars I 
l·······l·········l·······l·············································································l---···········---1 
I 18 J I 13 Chemical ingredients mixing module J I 
l·······l·········l·······l·············································································l--·············--1 
!Cont •• I I I • Nurber of chemical Ingredients con be used is eight. I I 
1---····l······--·1·······1··················-··························································l···············--1 
I I I I • Accurate dosing of chemic11ls is echelved through load eel l weighing I J 

1-------1---------1--·-···l···········································································-·I····------------- I 
I I I I system I I 
1·······1·········1·······1·············································································1···············--1 
I I I I • Hcrnogenous mixing of chemicals through stirrers I J 

l······-1·········1·······1············································································-1---·········-----1 
I I I I • Progr!llTlllable stirring time I I 
1-------1---------1·······1·-···········································································l··-··········----1 
I I I I • Prepared solutions can be routed to any predefined storage tank I I 
l······-1·-·······l·······l············································································-1---·········-----1 
I I I I • Autoomtic washing of the mixing tank end 11ir purging facility I I 
1-------1---------1·······1·············································································1---···········---1 
I I I 14 Drun duration & Speed control I I 
1-······l·········l·······l············································································-1---···········---
' I I I • Dnmning ciJration Is progremnable from es low es 1 min to 500 min. . I 
J·······l·········l·······l·············································································J---············--
1 I I I • Drun speeds (RPM) are prograrrrrobl e I 
1·······1·········1·······1·············································································1-············-·--
1 I I I •All druns can be Independently set end asyncronously operetable I 
1--·····l·········l·······l·············································································l-·-···········---
1 I I I (Cont. .. Page 20) I TOTAL I 
1·······1·········1·······1·············································································1---············--
SPECIAL INSTRUCTIONS : 

Original : C{)l/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROi.. UNIT 
Copy 3 : SU8STANTIVE BRANCH/SECTION 

I Ship Vie Surface/Air to : Resident Representative of United Nations 
I Devclopnent programne 
!For 

I 
I C/0 CENTRAL LEATHER RESEARCH INSTITUTE 

I 
I ADYAR, MADRAS 600 020, INDIA 

I 



UNIOO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED l_X_I 

HEAD QUARTERS PURCHASE 1_1 

REOUESTIOll FOR EQUIPMENT/SUPPLIES/PUBLICATIONS 
FOR COllTRACTUAL SERVICE 

Page 20 of _7.2_ 

REOUISTION NUMRER 92/20 

PPCSA l_l_l_l_I 

HISPI No. l __ l_l_l_I 
Date 14 Dec 92 

I IHPLEHENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NLllher - US/IND/90/244(2) I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I 
1-----------------------------------------------·····-··--····I Jsi.b Contracts 
I AHHONIA FREE ANO CLEANER YET TANNERY OPERATIONS I I 
I I !Expendable Equipnent 
1-------------------------------------------------------------1 I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER 

I 

CLEARED (SUSST. OFFICE) : 

FUNDS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/DA : 

NM!e 

Received 

I jNon·Expendable Equipnent 

I I 
IPremf ses 

I 
I 

1_1 21 1_1_1 

1_1 41 

l_x_J 42 - o 1 

1_1 43 - 0 1 

Check arpropriate box I 

Section Dnte 

Sect ion Dnte 

Retln r~d 

--------------------------·---------·------------------------·-·-··------·-------------------·----------------------------1 
lltem IOuantity jUnit I Description,Specifications,catologue NUTt>cr, Reference to I Est. Cost in I 
I I I I Project docunent carponent I US Dollars J 
l···--·-1---------1-------1----~-----------------------·-·············---···----·------···-----·--------1-----------------1 

I 18 I I I System Copabi I it ies I I 
l···----1---------1-------1----------------------------·-·-·-···-···--·---····----------------------·---1--·---·---------·I 
fCont .•. 1 I I •Each drun can be Independently end effectively controlled I I 
1-------1---------1-------1-----------------------------------------------····-----------··---------·---1:···------·------1 
I I I I • Each drun can be Initiated with any toning operation I I 
1-------1---------1-------1----------------------····--·-·········----·---·---·------·------------·-·---1----------·------1 
I I I I * Any initiated drun can be delnltiated ot any stage of the operation I I 
1-------1---------1-------1---------------------------------····--------------·-------·------·----------1------·----------1 
I I I I •All operations are extendoble I I 
1-------1-·--··---1-------1-----·-····------------····------·----··--··-----·-··-----·--------·-·---·--- 1-----------------1 
I I I I •Operation repeat facility available . I I 

1-------f-····----1-------1------------------------------·---·-····-----·----·--------------------------1------·----------1 
I I I I •Alarm and audio/visual lnclications for the convienlence of the operator I I 
1-------1---------1-------1--------------------------·-·····-······-···------------------------·····----1-----------------1 
I I I I *overall drun status can be viewed on o mimic pnnel es well es as on a CRT I I 

1-------1---------1-------1----------------------------------------------------------·--·---------------1------·---·------1 
I I I I screen I I 
1-------1---------1-------1-------------------------····-----·----·----------·----------··----------·---1------·-----~----1 
I I I I • Hixfng tonks, storage tanks and druns can be Independently washed I I 

1--·----1---------1---···-1------------------·······-··~--·-···-------------······------·-----------·---1-----------------1 
I I I I * Hardcopies of the process details can be obtained (Cont Page 21) I I 
1-------1---------1-------1------------------·-·---------····---------·-···----------···-------··---·--·1-----··---·------1 
I I I I I TOTAL I I 
1-------1······--·1---·---1-······-------·---·-·---·---------·--··----·----···--··---·--·---·-----------1------·--·-------1 
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : COH/COHTROL UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nation~ 
I Developnent progranrne 
jFor 

I 
I 
I 

I 
I 
I 
I 
I 
I 

~~~~~~~~~~~~~~~~~~~~I 
C/0 CENTRAL LEATHER RESEARCH INSTITUTE I 
~~~~~~~~~~~~~~~--~~~~~I 
AOYAR, HAORAS 600 020, INOIA I 

I 
I 

I Target Dete : HAY 93 ~~~~~~~~~~~~~~~-1 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 
REQUESTION Fa! EOUIPHENT/S\Jf'PLIES/PUBLICATIONS 

FOR CONTRACTUAL SERVICE 

Page _21_ of _27 _ 
REQUISTION NUHRfR 92/21 

PPCSA ,_,_,_f__I 
LOCAL PURCHASE REQUESTED j_X_j 

HISPI No. , ___ , __ , __ j_.f 
HEAD QUARTERS PURCHASE 1_1 Date 14 D<'c 92 

I IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project Nunner - US/IND/90/244(2) 

I I I 
1-------------------------------------------------------------l ISLb Contra~ts 1_1 21 1_1 __ 1 
I AHHONIA FREE AND CLEANER UET TANNERY OPERATIONS I I 
I I !Expendable Equipnent 1_1 41 

1-------------------------------------------------------------1 I 
I Z.KOTASEK, CHIEF TECHNICAL ADVISER I jNon-Expendable Equipnent U<_I 42 - o 
I I I 
--------------------·---------------------------------------- IPremises ,_, 43 - 0 1 

I 
I Check nrfJroprinte box 

CLEARED CSUBST. OFFICE) : 

FUNDS AVAILABLE : 
(CON/CONTROL) 

CON/GSD/DA : 

Name 

Name 

Received 

Section Dnte 

Sect ion Date 

Returned 

--------------------------------------------------------------------------------------------------------------------------I 
lltem ICuantity !Unit IDescription,Specificatlons,catalogue Nurber, Reference to I Est. Cost In I 
I I I I Project doct.ment c:"""°""nt I US Dol lnrs I 
1-------1---------1-------1-----------------------------------------------------------------------------1----------------- I 
I 18 I I jl l Type of Control : I I 
1-------1---------1-------1-----------------------------------------------------------------------------1----------------- I 
ICont. •. I I I It Is e Microprocessor based system having all the above mentioned . I I 
1-------1---------1-------1-----------------------------------------------------------------------------1----------------- I 
I I I jmodules. Each module can be progromned indcperdcntly nnd all druns can I I 
1-------1---------1-------1-----------------------------------------------------------------------------1-----------------1 
I I I jlrdependtly cal I the service of any moclule. I I 

1-------1---------1-------1-----------------------------------------------------------------------------1·---------------- I 
I I I jl IT Process control parameters Involved erd their ranges I I 
1-------1---------1-------1---------------------------------------------------------------------------·-1---··-----------·1 
I I I le. Uater edition & Terrp control I I 

l-------1----····-l-------1----------------------------····----··-··--··-------------·-------·---------·1-----------·····-I 
I I I I Uater (Volunetric flow) - Programnable depending on the rec,Jiremcnt I I 
1------·l·--····--1-------1--------------------·--------···········------------------------------------·1----------------· I 
I I I I Tefll>(!reture control range - 35 Deg C to 70 Deg c I I 
1-------1---------1-------1-----------------······--·····--····-·····----------------·------------------1·----------------
I I I I NIJ!i:ler of points - Six (expandable to eight) I 
l··-----1----·-·--1-------1---------------------------------------------------------------------------··l·----------------
I I I jb. Drun pH control I 
1-------1---------1-------1------··------------·----······----·-·----------------------------------·-·-· 1-----------------
1 I I I Type - pH probe ond transmitter I 
1-------l···-···--1-------1------··----·-------··-----···----··---------------------------------------·-1·----------------
I I I I Range - 0· 14 I 
1-------1---------1-------1----------------------------------·---------------------·--------------·---··1-----------------
I I I I Nt.nber of points - One per drun (Contd. 92/22) I TOTAL I 
1-------1---------1-------1---------------------·---··-·········-----------------------·-·--------·--: .. 1-----------------
SPECIAL INSTRUCTIONS : 

Original : CON/GSO/DA 
Copy 1 : CHIEF TECHNICAL ADVISER 
Copy 2 : C~/CONTROL UNIT 
COJYf 3 : SUBSTANTIVE BRANCH/SECTION 

I Ship Vie Surface/Air to : Resident Representative of United Nations 
I Oeveloµnent programne 
jFor : 

I 
j C/0 CENTRAL LEATHER RESEARCH INSTITUTE 

I 
I ADYAR, MADRAS 600 020,INDIA 

I 



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION 

LOCAL PURCHASE REQUESTED j_x~I 

HEAD QUARTERS PURCHASE ,_, 

REQUESTION FOR EOUIPHENT/SUPPLIES/PUBLICAllONS 
FOR CONTRACTUAL SERVICE 

Page ~22~ of ~27 __ 
REOUISTION 11\JHR[R : 92/23 

PPCSA j_l_l_l_I 

MISPI No. l_l __ ,_l__I 
Date It. Dec 1992 

llHPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I I Project NIJfber US/IND/90/244(2) 

I I I · · · · · · · · 
!·····························································I !st.ti Contracts l_I 21_ l_l __ J 
jAl+IONIA FREE AND CLEANER \JET TANNERY OPERATIONS I I 
I I jExpendable Equipnent f_f 41 
l·························-···································I I 
jZ.KOTASEK,CHIEF TECHNICAL ADVISER I !Non-Expendable Equipnent l_X~I 42 0 

I I I 
·-··············-····-····-·····-·---···---------············ !Premises ,_, 43 - 0 1 

I 
I Check appropriate box 

CLEARED (SUBST. OFFICE) : 

Name Section Do tr 

FUNDS AVAILABLE : ·····-···········-··············-··················--·········-···················-·······-········· 
(CON/CONTROi.) Name Section Dnte 

COll/GSD/OA : 
Received Returned 

---··························-···-·········--···-···········-··························-····················---···········I 

lltem louantity IUnit fDescription,Spccificotions,catalogue Nunbcr, Reference to I Est. Cost in I 
I I I I Project cloclJll?nt COll"flOnent I US Dol 1 nrs J 

1-····-·l·········l······-l·············-·································-····-··············-·········l····--······-·--·I 
I 18 I I le. Chemical ingradients mixing · I I 
l·······l-········-1··-····l··-··········-··········································-···-··········-·····l--·--······-·····I 
!Cont.. I I f Type - Load eel l based I I 
1·······1·········1·······1············································································-f--·········------1 
f I I I Automatic closable bulk chemicals · Upto eight I I 
1-······l·········l·······l···········································································--1--············---1 
I I I I Harnallydosable·anynurber I f 
1·······1·········1--·····1--···········································································l············-----1 
I I I I Mixing tank maxinun chargable voli.rnes · 500 Litres I I 
1·······1·········1·······1·············································································1···············--1 

I I I I I I 
1-······l·········l······-1·-···············-························································---1--············---1 
I I I I (Please refer 8 of Amexure Ill) I I 
1-······l·········l·······l·············································································l····-··--·-------1 
I I I I (Please refer Annexure VI, 46 for l I st of su~l i ers) I I 

J-·-----1-·-------1--·----1---········-------·····--··--·····-·······--········-······-·················l-----·-·········-I 
I I I I I I 
1-······l·········l····--·1--··············-························································----1-----···········-1 

I I I I I TOTAL I I 
1-······l·········l·······l·············································································l····-------------1 
SPECIAL INSTRUCTIONS : 

Original : CON/GSl>/DA 
co~ , : CHIEF TECHNICAL ADVISER 
Copy 2 : CON/CONTROl UNIT 
Copy 3 : SUBSTANTIVE BRANCH/SECTION 
Copy 4 : DRAFTER 

I Ship Via Surface/Air to : Resident Representative of United Nations I 
I 
I 

I 
jFor : 

I 
I 
I 
I 
I 
I 

Develorment progronme 

~~~~~~~~~~~~~~~-~~~~~~! 
C/0 CENTRAL LEATHER RESEARCH INSTITUTE, 

ADYAR, HllORAS 600 020, INDIA 

I 
I 
I 
I 
I 

I Target Date : HAY 93 -~~~~~~~~~--~~~' 
I I 



icLRI 

AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

ANNEXURE - 111.3 
ELECTRICAL WIRING DETAILS 

TERMINAL REPORT I 



I 
SI.NJ 

b 

ruB ImtS AND Imts a= lmKS 

c) 3 NOS,32 A,415 V,DP Switch fuse switch 
ruse unit,rewirable type. 

dl 2 Nos, 15 A/way, 8 Way/Phase, 3 Phase, 
415 v, Rewirable type poweer 
distribution Loard In sheet steel en­
closure original company made erected 
below the 32 A,TP&N,SFU including 
inter connection using PVC insulated 
copper conductors.Make: Standard/Bosma/ 
llavell s. 

el 1 No, 0-500 V, AC Volh1eter and I No, 
Selector switch for reading 3 Phase 
voltages in sult~Lle size NS Sheet 
steel enclosure made upof lb SWG sheet 
steel. 

fl 1 No, standard size Bus Bar chamLer of 
adequate length,made ur•of 1651.fG sheet 
steel and HS angle frame work to 
accomudate the above switches and 
consisting of 1~x1/8" bare copper 
busbars duly Insulated and supported 
over insulators etc., 

gl Necessary Interconnection between bus 
bars and switd1es using 7116 SI.JG f•VC 

insuleted copper wire using crimping 
sockets etc., as required. 

hi Earth bus bar made upof 1"x l/8" bare 
copper bar at the bollom or the 
structure and interconnection of earth 
bus to various switches in the panel 
using 14 SWG bare copper ~ire. 

iJ Necessary identification markings on 
switches and panel using paint including 

!UINTITY 

Danger Board stickers as required. 1 Set 

Supply ~nd fixing of Hotor Control Panel 
over suitable. size MS anglr ,irD.IJ:hame 
work and consist or: 

al 1 Ila, 10 A, TPMCB, 4 ISV, enclosed in 
original company riade box ;md 1 No,Dll. 
starter, L&T/CH ~~kP 3 ph~se, 0.5 HP 
with over load relay r~ng~ or 1-1.bA & 
230V Novolt coil witl1 necessary inter­
connection as required !for Strriorsl. 4 Sets 

RATE ltfIT 

set 

set 



I 
(. 

mmtll.. L£ATID RE!EIK1I 116TIME 
Adyar, Hadras 600 020 

IW£ CF TIE OK: PRIJJlDUli B.ECTRICIFJCATJ!Jf TD C(JllUJ{JI comKLlED TAllDY iET PROCESSJlli 
WtOUllS AT TEJ((lllS TllllJIY, IUNllBIT 

Sl.tlJ SUB ITDtS AN> I TDtS CF \OKS lmfllTY 

1 !a) Supply of 3 1/2 core X 50 Sqmm 1.1 KV grade 
PVC insulated and sheelhed armoured· 
aluainiu~ conductor cable confirming to 
lSl. Hake : Tropodure/Universal/lncab/ 
GlostH 50 Hh 

lb) Laying of above cable concealed on floor/ 
over surface on wall etc. as required 50 Hts 

2 lal Supply or 4 core X 2.5 Sqmm 1.1 KV grade 
PVC insulated armoured copper conductor 
cable confir1in9 lo 151, Hakel Tropodure/ 
Universal/lncab/Gloster 175 Hts 

!bl Laying of the above cable on wall/ 
structure/concealed on floor using clamps 
etc. ai required 175 Hts 

3 (al Supply or 1.5 Sqmm X 12 core PVC Insulated 
copper conductor control cable 20 Hts 

lb) Fixing or the above cable on wall/in PVC 
pipe etc. as required 20 Hts 

4 Termination or the following site cable 
using brass cable gland and crimping 
sockets Including connections 

5 

!al 3 1/2 core X 50 Sqmm Alumlniu~ cable 

!bl 4 core X 2.5 Sqmm Copper cable 

Supply and erection of wall mounting type 
sub-switch board made upof 1"X1"~1/4" HS 
angle iron frame work or suitable size 
duly painted and consisting or the 

2 Nos 

32 Nos 

.. rollowlng• 
I I I " 11 ll It 11 ,, .. ,, : I\ IJi! ol I 

t I I l • ·, '1''.-\i r.r:~: 
al 1 No. li3 A,4,5 v, TP&N,Sf\J,Hake=Et ' . 

vi th ~C fuses vi th MS cabh e11d ~ox .. • ; 11 !! ~ ti:' 

111ade upor .11i S\Ki sheet 1teel. , :1 ! i · •1tl'il!~i 1 

bl ~Nos, 32 A~ 415 v, TP&N,SFV,Rewirable 
\ype 5\andard make with HS cabie end 
box ~ade upof 16 S\IG sheet steel. : ' 

Ii~ 'I\' I , ( . 

'···· '·' 

RATE ~IT 

Rs/ Rs. Ps. 

mtr. 

mtr. 

mtr. 

111tr. 

mtr. 

mtt. 

each 

each 

I, , . 

l, 



/-
SI.tll ruB IT91S ntll IITHS (f "11KS !P.WfllTY RnTf ~IT IVIWT 

f:,) ------do-------, !:rut ror 3 r·hase 1. 5 llP 
with OIL relay range or 2.5 lo 4 n, 
230 V No volt coil, L&T/CH make (for 
chemical pumps) 7 Sets set 

cl -------do-------, but for 3 phase, 5 HP 
with O/L Relay range of b to 10 A with 
~IS v No volt coil, L&T/CHmake (for 
waler pump) 2 sets set 

dJ ---------do-------, but for Air-
conditioner 2 KW, with O/L relay ran9e 
of 10 to 16 A, 32 A tontactor with 230 V 
No volt coil. L&T/CH make. 1 Set sel 

7 Supply and wiring on wall /False celing for 
Light point using 2 x 1/18 SWG PVC 
insulated copr·er wire in PVC Case & Capping 
including supplying and fixing 1 No. 5 A, 
230 V Anchor n1ake Flush type switch over 
suitable.size HS boK vilh 3.2 mm thick white 
finish hylam sheet, celing rose, 
interconnection etc., as required. 2 pls pt 

8 ---------do--------, hut for fan point 
including provision for fixing electronic 
regulator.etc., as required. 1 pt pl 

q Su1·r•ly & Fixing I No 5 A,230 v, Flush type 
switch and I No SA Flush type socket, 
2-in-1 type in the L&F control Board. 2 No~ eact1 

10 Wiring for circuits/computer sockets using 
3/20 SWG PVC insulated con•er wire in 
PVC Case & C~pping on wall using clamps 
etc., as required. 20 Hts mtr 

11 -------do--------, but with 7/20 SWG PVC 
insulated copper wire in PVC Case &Capping 
on wall U\ing clamps etr., Including 
connection as required. 10 Hts 11tlr 

12 Supply and rixing or Flurostent light l ',I\ i 

rilling Philips make lBS 50/140 or 
equivalent mirror optic reflector type, 
lx40 ~. 230 v,including lamp flush with 
False reling using nec~ssary support 
elc., as required. 2 Nos . each 



SI.NJ 

13 Supply and Fixing oF Celing Fan 1200 ~"' 
sweep, 230 v, with accessories and 
electronic regulator From rooF truse using 
suitable length MS down rod wilh 'O' 
Ringat onf end to fix the Fan 
!Approximately 6'J including connections 
etc., as required. 

14 Supply and Fixing of lighting DB original 
company made on suitable size MS angle 
iron frame work on wall and consisting or 
the following : 

15 

al 1 No. 16 A, DP MCB - incomer 

bl 4 Nos. 5 A, SPHCB - for circuits/ 
computer 

cl Interconnection, neutral link, bus bars 
etc. 

Surir0ly ana fixing of con.ruler r•ower socl:ets 
consists or 1 No. 15 n flush type, 5-in-1 
socket and 1 No. 15 A flush type switch 
Anchor 111ake over su i lab I e s I 2P HS Box with 
5 111111 thick while finish hylam sheet top 
cover, 230 V, Neon Indicator, internal 

IHWTITY 

1 Set 

connections etc. as required. b Sets 

16 Providing or earth with 2" GI ripe B Class 
S Fool length earth electrode. The work 
Involves excavation or earth 2' X 2' X 7' 
deep, Filling the space with alternate 
layers or charcoal and salt up to a height 
or 7 Fool from ground level around the GI 
pipe. Connecting 2 Nos. oF S S\.IG GI Wire 
using GI bolts and nuts on the top of the 
GI pipes to SSB earth bus. Finally pro­
viding a masanory work or size 2' X 2' X 

17 

1 1/2' height with 1' below the ground 
level and 1/2' above the ground level, 2" 

. thick RCC slab cover etc. including •ark-
Ing as rrqu)r~d, '':.I: 

Supply and running of 2 X 14 SWG bare 
copper earth wire from SSB eartt1 bus to 
various ~otors, circuit~ along the cable/ 
wires including providing inter~ediate 

bare copper flat earth bus as required. 200 •ls 

RATE 

each 

sel 

set 

each 

• 111l r. 



SI .tl.J ruB ITEJ1S Atf) ITEJ1S CF '°'KS (U't{TITY RAlE \J41T !Vt.WT 

18 Preparation or neressary electrical line 
diagram, physical l~y out, getting app-
roval rro111 the local Electrical-
Inspectorate for the system before en-
•rglsation etc. as required. Lu111psu111 Ls. 

---------
lUTll. 

i t .!· i ·r· : n·.·. 

· 1. 'I• 
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Anncxur e I. II 

Hruoo or tho work: Providing Aluminlt.1111 Pllrlillon Oil.Jin folsccui I ig, Vinyl Flooring 
for control roun. 

---------------·~----

Ilcaa 
No. 

I. 

2. 

l)oacr fplion or work 

Construct ion or Aluminium 
Pnrll lion or size JO'-O"XJ0'-0" 
X 9'-0" height. Tiiia cabin 
should bo conttlruclud on lho 6" 
he ighl brick work conalruclion as 
ila base, alround. lhis cabin 
stands on its own strength and 
support. Al I the auprx:>rta are lo bo 
provided with uel11fl heavy duty 2 
1/2"Xl l/2"Xl6 ~VG ahunlnhun 
lleclBngular tuooe and also grouted 
on tho 6" brick construction as 
I le base. Part i lion pe.nne I B are lo 
be suitably divided as per the 
direction or the user. 1110 height 
of the pnrlillon la 9'-0". Il la 
divided into 3 oqual bftye. Bollom 
bny i a lo bo prov lde<l w i lh I 2rllll 
thick Pl.T Novopan boo.rd or Interior 
grado arx1 2 bays are provldod wl lh 
4rrrn thick plain gla99. n1e colour 
shnde or the Novopnn wi 11 ho 
decided by the user. 

On one sldo or tho portion ie 
lo ho provldu<l with 3'-o"X7'-0" 
door with sulluhle altunlnlum socllun 
of 12 S'w'G ln cornml l11tion with tho 
user. !11 tho mlddlo or tho door, 

I 
I 

I 
I 
I 
I 
I 
I 
I 

n I um in I um door tvmd Io aecli on I a lo I 
bo provtdt."{I nnd concooloo door Closer! 

JNo. la lo be provided at lhe 
t loor or In lho lop. 1110 door od!lo 
H ll011 I <I ho I I 1 ,, H'l.I w ll h r 6 I t . 

S11pplyln,lf 11nd laying or 
prnmlnl' VIII)') fllKll'lllJl of ::l 11¥11 

thlcknti1:11:1 tor the above cabin. lhe 
r loor Ing aa lo be dono in rol I 
Corm/or In Liles forms. Tho 
lloorlng has lo oo demo eflor 
thoroughly cleaning lho rloor and 
mal<lng lhe floor has oven s11rf11co. 
ll1e co I our shndo w 111 be so I cc led 
by lho usor. ·nie conlrnclor is 
requested lo use jlroper Adhesive 
and lhe r loor ing must he rroo from 
defects nnd nlr pockets. 

Quml I Ly Uulo Unit AaJounl 

400 Sq.ft 150.00 S<i. rt OJ200 

150 Sq. ft. 50 Sq. ft 7500 



Jlooi : 
No. 

Dcscr i pli on ol wor·k 

Supp I y i ng and f ix I 11g of f n I so 
cci I irig with cci I ing 1.i l<~s of size 
2'-0"X2'-0"X12 nvn thickness. 'llw 
lilc:s arr. rnndc of T.Wood parlir.le 
hon rd tu.iv i 111! Ii I gh d<'g r-<'C! of 
lies is lane~~ lo hr·n l ns per l S In 12 -
l 9GO. 'lho Teal< Wood pnr tic I<' honnl 
is lx>ndf~d with n.w.r·. type l'lwnol 
l·orma I dchyde Syn I.lie l i c llc11 lr1. 11w 
ti I es 111·<: of i\fK..11I'fF.CIVllflL, ser i mL 
'fhe t=:ample tiles should be got 
approved before plnclng them. 
·nwnc cc 1 I i ng l i I cs are to be 
plnccd on aluminium frnmo of 
sections as indlcn.t.ed below of 
16 SWG thickness. 

' T' Sec Li oruJ 

37mm X 2:JllVll X l. !imrn t.h i clmnsR 

I 
I 

I 
I 

I 

' I 

' I 
I 

I 
I 
I 
I 

t 
t 

I 
I 

: 
ltw 11 wv: 23 X 2'.J X I. !'illmm I hi dmi '!ml 

'L' Angle 

231TV1l X 23mm X I • 5flnvn th I cl< 
· L 'ruigle. 

'lhc height of tho fnloo 
cci I ing wi 11 be 9'-0". ·nw entire 
surfnco of the fulsc coi I in.q should 
lie pa i n t ed w i l h 2 coa t !'! of p l 1rn t i c 
emsolutlon p11i11l. 
·rota I area ::: J()() Sq.ft. 

WAU. llUACKEJ' TABl.E: 6'75 X 750 
lwi~ht 

fnhricaling and erccliug rtl 
site ta.olc of size : 675 X 2Q90 X 
750 mm as per the Drn1~i11g enclosed. 
llle tabl6 lop is to be provided 
with lB ll1TI Novopnn Rheel l'LL 'Ille 
lop p 1 ank in RllpfxJr led by Te11k Wood 
orn.cl<elfl support ns shown In lhe 
Drawing. ·1110 support cousisl of 
3" X 2' leak wood limher wllh a 
cross lie timber of T. W. "llm 
vertical limber Is fixed on tho 
wal I with 5/16" coach f!crew al 3 

~urnt i ty Hnl o 1111 i I Amt 1111 ii 

JOO Sq. rt 50 .Sq. rt 5200 



Jl1111 l 
No. I 

Doocriplinn of work Quo.11l I ly Ha lo lf11 i l l Amount : 
I I I 
f I I 

·~---- --·-----·--------- ------------·-------·----------------· --- -- ---------------·-· --·--~---------- -~-: 
p I uccs ond l Im ho1Izo11l1t l suppm· t 
Is sc:rc1~Ptl w l I h I ho Novopan hoard 
of 18 ""'' l hi ck w Ith wood screws 
tlo:!I, 2 112 .. Jo11g. lhcro ls 110 
drt11vor for lhe lul>lc. Al I the 
Nl!Se~i nrc lo he l Ipped wl lh 1/0" 
I hick Teak Wood 1·ceJH~r (or) lo he 
p1rnlcd wl 1 h tlccol i to 11hcol or same 
co I 011r, ns dee: ldcd hy lho usc1·s 
d1'p111·lml'11l. Colo11r :ihndo 1dll he 
cl<·c:idl'd lty 1110 ww1·. ·111c verllclo 
l>rndwlii nro lo 1>1~ fixed ul Im 
i11lcrvnl. All the <~x1>0sed mirfaces 
n rn po I i Hhc:d w i l h Sltec11I11r: Wood 
I'{) I 1 sh. 
::> i 1.1!: ( I ) ffl 5 X 29!!0 X 7 50 - I No. 

( 2> !i'7 5 X 211 5 X 7 50 - I No. 
I No. 
I llo. 

2500 
20<Xl 

I No 
I No 

2500 
2000 

Tolnl omoul lln.A0,'100/-

(!111pcos ciglily llHnH1111ul 1111<1 four lm11dn .. 1 only) 
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CIVIL WORKS 

hir l11111sinµ the hulk tanks ;111d liald11;111""· lwn nH·1a11i111·o; (n1n111'11· pl:11f111111·.J ;11" p1••f"•"l'ff 

Thl' hul" (;111ks plalfo1111 sli;1ll '1011sc 7 l;i11"" 111 clil"nricals \dHtSl' ""l11li<111 wq11iwd '"' 1 1b\ ~ 

is prepared and stored. These tanks shall he supported hy side brackets (lugs) of the tanks on 

the 111czaninc floor. llencc a drawing showing Ilic layout and culout of the floor wilh 

staircase is provided. This unit is provided very close to control room and S\\ i1d1 hnx. ,\If 

tile pumps required for lhe t:111ks shall he housed below the 111cza11i11c. flcncc. all arourrd the 

mc1.ani11e drain facility should he provided. 

The hlach ta11ks 111e1.aninc. sh:11l also have seven la11ks housed 011 the lloor h111 <>11pp111tcd 1111 

legs. This ll1C.'7.a11i11e slwll he provided in between 11ic rrn1r dnllll.'\, willio11I di,1111fiinµ I 

obstructing the normal functioning of the d111111s loading and u11loadin).!. lkncT. till' <;1ai1ca<>c 

is provided from in hctwccn two drums to the hack side of Ilic dn1111s. Tiil' layo11t of tlw l\\o 

111c1.anine and isometric view of the lot;d system is enclosed (or csti111alion pmpmc. \\'hik the 

scope of \Vork is enclosed. 



• 

CONSTRUCTION OF R.C.C. PLATFORM POR nut,n 'I'/\ Nns 

OF SIZE 7.2 x 3.5 M 

S.No. llt"m of work<>_ 

I. Fa1 lh wo1 k cxc:n-:1ti1111 in all kinds of soil irwl11din1• 

refilling and disposing olexccss c:ulh any where i11 rlw 

tannery 

2. Sand in filling for fo11nclatio11 and flooring including 

wafering ;md um.'>olid;ilion 

·'· Providing C.C. l:-1:X (I n•mcnt. ·I cotllSL' sand. 8 )!laded 

store aggrcgalc •Ill mm '>i1c) fnr flnnring :111d ro11ndalio11 

4. Reinforced cement t·1mrrl'lc I: 15:.' I I lTnH·nl. <;sand. 

graded stone aggrc).!:1tr 20 1111n nominal si1c) includinl! 

fo1111 wnrk. ce11rcring and sh11llcr inl! cxcl11ding 

reinft1JCCllH;nt bars and rinishing witlJ C.111. 

a) Column Footi11gs 

h I Col1111111 

r) Beam and slah 

5. Supplying. Fahricaling and placing in posilion Fe "l:<i aud 

M.S. bars ror all RCC works including the cost of 20 

guagc G.I. binding wire 

6. Ccmcnl platcring 12 m1111hick wilh C.M. 1:3 (I cement. 3 

fine sand) lo all RCC works 

7. Providing MS L1dde1 wilh MS angle. Fial, 'T etc., 

including rainling lwo coaf.s over one cnal of primer 

8. Cemcnl concrete llooring 52 mm I hick wilh 40 111111 ( ·.c. 
I :2:4 and 12 mm ironile lop as per .'>pecificalion 

()u:mlily l '11i I 

I\ 1' 

1\1' 

r-.1' 

1' I ' 

1\1' 

1\1' 

1\1 

1\1 

\ 1111111111 



• 

CONSTRUCTION OF R.C.C. PLATFORM FOR INTEltMEDIJ\TE TJ\Nl{S 

OF SIZE 5.0 x2.5 J\1 

S.Nn. lfrm nf works 

I. huth \\'Olk cxca\"afin11 in all "i11d~ of ~oil i11d111li11r 

1cfilli11)! and disposing <1f cxt'l'ss \';11lh any whr1r in rlw 

lannery 

2. S;rnd in rilling rm r<1u11dali11n :md l"loll1 ing indwlin)! 

waining and conslllidalion 

3. 1'111vidi11)! C.C. I :-l:X ( l cc1m·111. I \'tll11s1· s;111tl. X )!laded 

store aggrq!at1· -10 111m site) 101 l"ln111i11g and fn1111d:1li1111 

·I. Rcinlorced cc111l'11l ct11K11·tc I: I :."i:.\ (I n·1111·111 . ."i sand . .\ 

graded stone ag)!rcgalc 20 111m ll<1111inal si1r) i11clmli11):'. 

form worl(. ccnlcrinl-! :rnd sl111llc1 ing cxcludinl' 

rci11fmcc111cn1 liars :111tl finishin)! wi1h c111. 

a) Column Fot1li11gs 

h) Column 

c) nca111 and ~lah 

."i. Supplying. Fahricaling and pl:1cin)! in p11silit1n Fe ;1:5 and 

M.S. bars for all RCC w111b includin)! lhc rosl or 20 

gungc G.I. hindin)! wire 

Ccnwnl platcring 12 111m thi1·k with C.11.1. I:.\ ( f tTllH'lll. _\ 

ftlll' S<!lld) !o all T~("(' \\'Olb 

7. PrnviJing MS Ladder with MS angle, Fl;it. ·r cit.: .. 

including p;iinling lwo coals over one coal t1f primer 

8. Cc1111.:nl co11c1clc flnorin)! ."i2 111111 1hic" wi1h •Hl 111111 C.C. 

I :2:4 and 12 111111 iron ire lop as per spccificalion 

C)11a11lily Halt­

lh. 

' l11il 

1\1' 

1\1' 

1\1' 

1\1' 

1\1' 

1\1 

1\1 

\ 111011111 



CONSTRUCTION OF DRUM DRJ\IN SYS'l'Ef\I 
(POR POUR DRUMS) 

S.No. 

I. 

lfrm of works 

hu1h \\'!Ill\ l'Xl';1v;1linn in all l\i11ds nl snil i1wl11cli111• 

n:Jilling and disposing Clf excess r:111h any wlu·tc in 1lll' 

tannery 

2. Sand in filling for founcla1ion and nooring including 

wa1cring and consolidalinn 

-'· 

4. 

B1 icl\ WCllk for drnin;1gc syslclll in ( ._ M _ I <; 11sing r' dnss 

bricks 

Cclllcn1 rlas1Cl in!! 12 111111 1hicl\ wilh C.M. I:_~ lo ;111 ovn 

lhc drainage syslcnL 

5. Cclllcnl conuclc IDol ing ·1.'i 1111n lhil'I\ wirh ('_('_ I :2:,l lo 

all over lhc d1 ainagc sys1c111 

6. 

7. 

Weld mesh drainage sys1Clll or si1.e 2.'\4 111111 x 2.'\4 111111 

Cement conucle wal I for drainage systc111 11p 111 son 111111 x 

20 111111 in l'.C.C. I :11:8 

f)11a11fif)' ' 
1
11il . \ "'"""' 

J\l 

f\ l I 

f\l' 

f\I 

1\1' 
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1. 

1.1 

AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

Tender Document of the Contract for Installation and 
Commissioning of Chemical Tank Farm and Piping 

(UNIDO Project No: US/IND/90/244 (2)) 

Background Information 

General 

The United Nations Industrial Development Organization (UNIDO) 

Vienna, in cooperation with the Tamil Nadu Pollution Control Board (TNPCB) 

Madras, and Central Leather Research Institute (CLRI) Adyar, Madras. is launching 

a comprehensive programme of selling up a Common Effluent Treatment Plants (CETP) 

for cluster of tanneries in Pallavaram area near Madras city and implementation of 

Several environmentally cleaner technologies in tanneries at Pallavaram, Ranipel and 

Pemamhut areas. This tender pertains to the implementation of ammonia free and 

cleaner wet tanning operations in a commercial tannery. 

2.0 Ammonia Free and Cleaner Tannery Wet Operations 

2.1 Objective 

Introduction and implementation of C02 deliming, process control 

systems for water and chemical additions and application of environmentally cleaner 

process/chemical options to reduce the pollution load in the waste waters generated in 

the process of leather manufacture. 

lcLRI TERMINAL REPORT I 
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2.2 Expected Output 

Implementation and commissioning of a fully operational, appropriate 

Ammonia free and cleaner tannery wet operations in a selected tannery processing 1000-

1500 Kgs. of hides/day. This program will be helpful in establishing its techno­

cconomic viability under actual tannery conditions. 

2.3 Scope of the Work 

The contractor has to undertake following activities: 

I. Fabrication, supply and installation of chemical tanks (T-1 to T-12 Fig.I) 

as per the specifications given in Annexure I, item I. 

2. Fabrication, supply and installation of chemical weighing system, (WB-0 I, 

Fig.I.I) as per the specifications given in Annexure I, item 2. 

3. Installation of chemical and water piping (including fittings supports) network as 

shown in Fig.I for 4 drums (D-1 to D-4). CLRI will provide the new pumps/ 

control valves and other instruments (Fig.I) as shown in Annexure-1, item 4. 

4. Supply and installation of manual valves as per Fig.I. The specifications arc given in 

Annexure-1, item 5. 

lcLRI 2 TERMINAL REPORT I 
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5. Fabrication and supply of mild steel structural Oatforms. The details arc given in 

Fig.2. 

6. Participation 

facilities. 

m installation, testing and commissioning of the above 

Following items fall outside the scope of this contractor: 

a. Supply and installation of Control Modules 

b. Civil Works and Drain Connections 

c. Utility connections 

d. Electrical wiring 

2.4 Technology Inputs to be Provided by CLRI 

2.4.1 Design Engineering Information 

CLRI, Madras shall provide the following design engineering 

information to the turnkey contractor: 

1. Layout 

11. Equipment Specifications 

111. Piping and Instrumentation Diagram 

lcLRJ 3 TERMINAL REPORT I 
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2.4.2 Other Technical Inputs 

CLRI, Madras shall provide following inputs: 

1. Technical inspections during project implementation 

11. Technical expertise to the contractor during commissioning 

2.5 Responsibilities of the Contractor 

i. Preparation of detailed engineering drawings of tank farm and piping based on the 

design engineering information provided by the CLRI, Madras 

II. Supply of all specified equipments (General list given in Annexure I), fabrication, 

erection and commissioning as per the design engineering information provided hy 

CLRI, Madras 

III. Ensuring structural stability of all mechanical equipments and providing 

appropriate performance and post-implementation guarantees for a period of not 

less than one year after success[ ul trial run 

1v. Providing support to CLRI during training of the personnel of the user tannery in 

operation and maintenance of the equipments to be supplied by the contractor 

v. Assistance in demonstration of process Lo the user tannery in three reproducihlc 

batches 

jCLRI 4 TERMINAL REPORT I 
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2.6 Brief Description of the Suggested System 

Fig.1 shows the piping and instrumentation diagram for the proposed 

demonstration facility consisting of the following: · 

- chemical tank farm 
- piping-control valves 
- instrument controlled water and chemical addition systems 
- pH control systems 
- C02 handling system 
- modified drum configuration 
- data logging system/control modules. 

Dcliming, pickling, chrome tanning Neutralisation, fat liquoring and 

dyeing . operations have been selected for implementing the environmentally cleaner 

options. The changing of chemicals and water will be monitored as per the process 

recipe and all the operations will be properly sequenced for control and data logging 

purposes. 

2.7 Time Schedule for Project Implementation 

The project will be implemented within 6 Months from the date of 

confirmation of the award by CLRI. The following is the approximate time schedule for 

major activities: 

1. Equipment procurement and 2 months from date of contract. 

jCLRI 5 TERMINAi, REPORT I 
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supply 
11. Installation and commissioning 1 month from the date of procurement and 

supply 
iii. Demonstration I month from the date of commissioning 

3.0. Mode of Financing/Implementation 

The cost of the proposed demonstration plant will be borne by the user 

industries and UNIDO. The payments to the contractor will be made directly by CLRJ or 

through the user tannery on the advise of CLRI. The supply of all equipments hy the 

turnkey contractor will be as per the specifications to be approved by CLRl/UNJDO. 

The access to the site of the host tannery site will he made possible hy a bilateral 

agreement to be signed between CLRJ and host tannery. The latter will a1Tange to 

execute civil works within the stipulated time schedule prescribed by 

CLRl/UNIDO. The payment to the contractor will be made in Indian Rupees. 

Technical and Price Bids 

The contractor has to submit technical and price bids separately in 

sea1cd envelopes with appropriate identification marks (Part I : Technical Bid; Part II : 

Price Bid). 

5.0 Experience 
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5.1 The bidder must produce evidence of previous experience in carrying out similar 

jobs in tanneries. 

5.2 CLRI/UNIDO will not be responsible for the loss of bid documents or delay in 

postal transit. 

5.3 Price bids of only those offers which arc judged as technically acceptable and 

fulfill other terms and conditions will be opened. 

5.4 The Central Leather Research Institute (CLRI), Madras is the final decision 

making authority on all financial and technical matters. 

6.0 Guidelines for Tendering 

6.1 The scope of work mentioned in this document is to help the bidder 111 realizing 

the objectives of the proposed assignment. 

6.2 The contract price quoted should take care of all types of supply and work that will 

be necessary for the completion of the proposed assignment. 

6.3 The tender papers including Annexure I shall be complete in all respects and 

should be free from any ambiguity. Each page has to be stamped and signed. 
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6.4 The information and enclosures detailed below shall be submitted along with the 

technical bid. 

1. A covering letter from the tenderer explaining the various contents of the tender 

and giving the name with attested signature m quadruplicate and detailed 

address of tenderer's representative who shall have the power to negotiate on 

behalf of the tenderer. 

II. Confirmation on validity of offer for six months from the date of opening of 

technical bids. 

III. Confirmation on time frame and mode of payment as stipulated m tender 

specifications, scope of work and special conditions. 

1v. A detailed write-up on the organizational structure, experience, technical and 

financial capabilities of the bidding organization with supporting documental 

evidence. 

v. The price bid shall contain the total lumpsum amount Rupees quoted for the 

complete project as well as major split up rates and unit rates along wilh the 

payment schedules. 

v1. If any equipment has to be imported, it shall be indicated in the technical hid ilsclf 

along with full justification. Import component should be as minimum as possible. 

7.0 Other Terms 
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7.1 Supply of Materials 

The contractor shall provide the detailed specification of all equipments, 

materials for approval of CLRI/UNIDO before supply. All equipments, materials, 

consumables, testing appliances, tools etc., necessary for the successful 

fabrication, erection, completion, trial run, operation and maintenance for the 

specified period shall be procured and provided by the contractor. No material 

required for such purposes will be supplied by CLRI/UNIDO. 

8.0 Performance 

8.1 The tenderer shall provide guarantee for a period of 12 months after successful 

trial operation for all the equipmenL'I, machinery, piping, installations etc. of the system 

against any manufacturing defect, defective materials, structural instability and/or 

substandard workmanship. Any defects found in the system workmanship or material 

used/supplied by the tenderer shall be made good by the tenderer at his own 

expenses within the guarantee period. The tenderer shall specify the type of 

financial guarantee to be provided towards assured performance of the system. 

8.2 In the event of failure of any particular equipment/machinery which fails more than 

three times during the guarantee period, the tenderer shall have to replace the 

equipment with another equivalent make as approved by the CLRI/UNIDO and 
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manufacturer's guarantee shall be kepl valid as mentioned in clause 8.1 of the lender 

document 

8.3 The total payment will be made once the equipment is tested for its performance afler 

commissioning and installation. 

8.4 The tenderer is liable for a penalty upto 10% of the tender value at the rate of 2% of 

the tender value for the delay of each and every month. The CLRl/UNIDO reserves 

the right to cancel the lender for the delay beyond 2 months and for any inferior 

quality of work partly or fully through other organizations at the cost and risk of the 

tenderer. 

9.0 Special Terms and Conditions 

9.1 The tenderer shall provide competent technical staff throughout the period of 

execution, trial operation and training period for periodical inspection and to implement 

the directions of CLRI/UNIDO. 

9.2 All structural, mechanical, electrical, instrumentation and piping works and 

supplies etc. shall be protected from corrosion, heat, fumes etc. and shall 

conform to relevant Indian Standard Specifications, other rules, regulations, norms 

etc. prevailing at the period of execution. 
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9.3 The tenderer shall strictly follow the rules and regulations on labor and observe all 

safety measures against accident, damage, fire, theft, flood etc. at his risk and cost. 

9.4 The rates quoted in the price bid shall be inclusive of all taxes, duties, royalties. 

freight, insurance etc. complete and subject to deduction of income tax, security deposit 

etc. at his risk and cost 

9.5 The tenderer shall provide detailed specifications and split up rates for each and 

every item of the structural, mechanical, electrical and other works and supplies. 

9.6 The CLRI reserves the right to accept or reject partly or fully any of the offer of 

the successful bid during the execution, trial run and operation and maintenance 

period at their discretion without assigning any reasons whatsoever. 

9.7 Any supply or item of work not indicated in the tender document, hut necessary 

or incidental to the successful erection, operation, maintenance and performance of 

the Ammonia free and cleaner tannery wet operation shall be carried out by the 

tenderer without any extra financial commitment. The decision of CLRI will he final in 

the matter. 

Specifications of Equipment 
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1. Chemical storage tanks with half open type lid 

Quantity 12 nos 

Material of Construction FRP 

Thickness 10-12 mm with Isophathalic Resin HSR 

813 or equivalent 

Operating Temperature 65°C 

S.No Capacity Qty. Dia Length Dished Volume Nozzles on the 
(Its) (mm) (mm) top lid 

T, 150 I 500 750 10.7 2 nos (25 mm) 
T4T1 250 4 600 850 18.6 2 nos (25 mm) 
TsT12 
Ts 500 1 800 900 44.0 2 nos (25 mm) 
TzT3 750 3 900 1100 62.6 3 nos (65 nun, 
T6 50 mm, 25 mm) 

T9T10 1000 3 1000 1250 89.5 3 nos (65 mm, 
T11 50 mm, 25 mm) 

All the storage tanks should have 25 mm nozzle at the bottom. 

The storage tanks should be provided with suitable brackets, turbine stirrer 

with pitched blade made of SS3 I 5 and mounted on the top of the tank. Please sec Fig. I 

for details. 
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 

2. Chemical weighing system comprises of a load cell, SS 316 bucket and suitable 

support and a propeller type stirrer with variable speed motor 

Type of load cell 

Capacity 

Nominal capacity of the bucket 

Material of construction 

Strain Gauge (corrosion resistant) 

250 kgs, accuracy ± I 00 Gms 

250 Its 

SS316 

Please sec Fig.1.1 for details. The entire system should he enclosed in 

suitable SS316/FRP enclosed. 

3. Piping and Fittings 

Material of Construction 

50 mm ID 

50mm ID 

25 mm ID 

50 mm ID (GI Pipe) 

PVC/FRP 

300 ft long 

50 fl long 

300 ft long 

300 ft long 

These arc approximate lengths. The length of the pipelines may vary at 

the time of installation. The piping isometrics have to be prepared by the contractor. All 

the manual and control valves and instrumentation will be provided by CLRl/UNIDO and 

the contractor has to integrate the piping and instrumentation as shown in Fig. I and the 
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job has to be execuled under the supervision/guidance of CLRI as per lhc P&I diagram 

shown in Fig.I. 

The contraclor may quote the piping per foot of pipe length. 

4. Manual Gate Valves 

GI Valves Size 2"0 (for water service) 

PVC/FRP Valves size I"O (for chemical 
Service) 

5. Mild Steel Structural Flat Forms 

Quantity 

jcLRI 

21 nos 

100 nos 

3 nos 
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Austract 

General objective of this .1-weeks-mission (2 weeks field, I week home based) was to 
communicate with the Centrnl Leather Research Institute (CLRI) in order prepare a critical review 
of the application (wo1king procedures) and the results of the implementation of Cleaner 
Technologies, including the introduction of automated process control on industrial scale. 
Furthermore assistance lo the CLRI staff in carrying out pilot scale technical tests on pickle - free 
tanning, including the evaluation of the first results, had to be given. 

Within the last year the environmental situation in some Indian tanneries has improved, 
although it cannot be considered as fully solved. While some implemented cleaner technologies me 
at the state of art (chrome recovery), others already have been installed, but do not wo1 k in 
continues cycles (mechanical desalting, computer aided addition of auxiliaries). Extended trials in 
industrial scale have the tanners already convinced that both procedures will - once fully 
implemented - either reduce enluent loadings or/and support the to improve the leather quality by 
process control. 

The low sulphide unlrniring cannot be carried out at the time, as enzymes arc not availalilc at 
the moment. The Indian counterpart has insured that enzyme production has already he sta1 tcd, 
and so intensive industrial scale trials on this procedure should start in September 1995. 

The deliming with Cai bon Dioxide has been tried several times in industrial scale, and - as 
results are satisfying - it is to expect that this process will be fully implemented at some ta1111e1 ies 
within one years time. 

As the Indian authorities have given pressure to all Indian tanners in order to enfo1ce the 
fulfillment of emuent restrictions, tanners have become clearly aware of emuent treatment, its 
costs and cost savings, which can be achieved with cleaner technologies. This has been indicated 
by many requests on cleaner tcc1111ologies to CLRI, and, therefore, a much higher willingness of 
tanners in order to implement eco - friendly technologies is to expect. 

During the mission, trials on pickle - free tannage have been continued at CLRI. For skins the 
technology could be elaborated, but still some fine - tuning will be required. Once this has been 
done, also trials with this procedme on lime splitted hides should be carried out. 

================================================================================ 
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I. I N T n () D lJ C T I 0 N 

1.1. Ifackground to the Project: 

The author, Kai I I lcinz MUNZ, wns nppointcd as specialist in "Clenner Lent her Technology 
(beamhouse)" on the project 

US/I ND/90/244/11-52 
"Cleaner Le;1ther Technology" 

in order to critically review the application of implemented less polluting bcamhouse processes, 
especially deliming with Carbon Dioxide (C02) to the lcalhcr inclustry in Tamil Naclu State of 
India. Furthermore he should assist the CLIU staff in carrying out tests on pickle-fr cc tanning n11d 
evaluate the first results. 

1.2. Summary of Activities: 

This report describes the main activities of UNIDO - expert in cleaner leather technology, Karl 
Heinz MUNZ, during his two-weeks-mission in the State of Tamil Nadu I India. This activities 
were 

- to communicate with CLRI in order to ensure/ confirm that the ultimate recipient of 
technical assistance (TEJOOMJ\LS Tannery) is producing and rendy for the consultm1ts 
mission, equipment operational, chcmicC1ls required procured and staff of appropriate 
background available. 

- critically to review the application and results achieved so far of introducing automated 
processes control with emphasis on industrial scale dcliming of pelt using Cmbon Dioxide. 
In addition possible dcfrcic11cics in overall tech11ologics should be identified and advice 011 

improvemenls should be given. 

- lo evaluate the operations 011 other cleaner tcclmology units (mechanical desalting. low 
sulphide unlrniring, chrome recycling) and to suggest possible actions to be taken until the 
end of the project life as well as an appropriate follow up. 

- to assist the CLRI staff in canying out tests on pickle-free tanning al the pilot scale level mid 
to evaluate the first results. 

. '1·.; l , .. 
.. , •. ! '!:.'.·;I 

':, • ~ ·, ! . ' . 
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1.3. Conclusions: 

- Although the situation seems lo improve (especially the Pallavaram - Cluster ortmmcries), 
the Indian leather industry is still suOcring from a lack of pollution reducing installations as 
well as less polluting proccdmcs. 

- As the authorilics (Government) has already started to enforce existing requirements, this 
should be fully utilized by tanners, pollution control organizations and local authorities in 
order to continue the implementation of less polluting lea I her processing methods. CLRI will 
support all measures with technical assistance. 

- While the chrome recovery and desalting procedures have already been developed to a state 
ready to implement in other tanneries, deliming with Carbon Dioxide requires more trials in 
technical scale. These trials not should not only focus the dclirning action, but moreover 
the reduced emuent loading should be considered. 

- Industrial scale trials on hairsaving liming should be started as soon as en7,ymes are again 
available. With these trials not only the reduction of sulphides in emuents will he achieved, 
but moreover the reduced oxygen demand (and so energy saving due to reduced aeration) 
will be the main advantage. 

- The computer monitoring of pl I and the computer aided addition of auxiliaries in 
TEJOOMALS tannery is now ready for constant application. The TEJOOMALS - staff has 
familiarized with the computer system and is now able lo utilize the facility. 

- As soon as hair saving methods will be applied in industry, the question of hair utilization 
wiil occur. So appropriate methods in order to utilize the by-product ,,hair sludge" have to 
be developed. 

- As many ta1111crs co111plai11 about problems in sludge disposal, a concept for the utilization or 
other by-products (fleshings, trimmings, shavings) has to be developed. Jn this rcspccl, for 
tannery clusters, a cc11t1 alized utilization is recommended. 

1.4. ll:lckground lnfornrntion: 

hxrract.fro111,, Tiu! llindu" (Friday, July 28th, 1995) 

ThcJndian Suprenie Court has fixed a deadline withfoly 31st, l 995 (Otdet givctt oil M~y I st, 
1995) to complete the setting up of Cli1uenl healtnei1t plaiits dthet i1tdlvidu~lly bi' t611cdivdy for 
496out of 553 tanneries ii1 North /\rcol - /\rnbedkar ~!strict (tamil Nadu Stat.e). This .hieristHe 
.~n11.n.ot be met by a 1hajority or 445 of thc1i1 as the CoiHIHoi.\.Effilleili tre~t11~c!H PlaniS (ttHf:') ttie 
st.illi11 vririotis stages of progres~. The re1i1ait1trtg 51 t~i\ilcHM, srfrcad 6vH the e11W~ Hishid, \vcte 
ordered dosed foi· theit failure lb irislrill arid couiinlssi0t1 the tTPs despite V~ddlis totiil brclds. 

===============================================~================================ 
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or the '196 li11111Clics cowrcd by the court's dead line, 51 l;11111crics n111lairwd i11 Slalt'llWlll I tih:d 
before the court by the Ti1111il Nadu J>ollulio11 Co111tol IJo;ird (TNPCB) had 1n1t 11p i11dividu:il Fl t1s 
while tcmaining '145 co11tni11cd in Stntc111c11t II were lo be linked with CE'f Ps. lhr )1 lmlilcric~ 
ordered closed were co11tai11ed in Statement 111 of the lNPCB. These iiiri1icdcs hml ncitlirr sci llp 
ii1dividual ETPs 1101· joined any CETP. 

the· Ta1t1il Nadu GovcrnmctH is now gearing itself to 111ovc the tolld foi ail extc1lsio11 of die 
dcadiitle for these 445 tanneries tovcred by Ce"i'fls. The dovcdihicili t'ouild du; i1ig il1c i.cvicw ;,, 
Jutfo thal,; the clitrcnt htlc progress it1 the execution of the cntrs w~~ f11~ticqttale find tl1c pln11fs 
ate rtol iikcly to be co111i11issioncd bcfo1·e July JI unicss 11u1ttcrs Mc rnkcit tif) {)h \Vi\rfooti11g''. 
At )1h official tevicw tlleeting in Madras 01\ Ju1ie 12 lllidcr the pn:~sidcniship of Mr. t. 
]la11fachandrit1\, Industries Sedetary, it w~s dedded that the bfr~dbr tit inlhistdc~ rind to11ii11dcc 
'would" coordinate with various oi·girniziliioiis such as 'i'ahiil. Nntfii Lcnilict l>cvddjHticht 
Cdtpotatioll, the TNl>CU, CETPs nnd i11dividuar fohllctS, as hn lack o( cOtJI ditiatiorl it111oilg (fie 
variotis ageiicics" was identified as ihc maiil problerit the bircdbr of lnlhtshics :mci Coi11111rrcc 
was asked lo prcpart an ilctioll plan lo complete tii~ Wotk 011 Cn'i°i'!: ,,tis f.ist rtS tiossi\ile''. 

. . .. . ~ 

.·::: .:::;:,,..:.:;·.::: '.·-···: 

the 1Ueclii1g explored the possibility of exlci\lli11g tiie facility of Ct~··+~ fo the )1 cfo!:cd (rtllllCI jc§ 
who. weh:~ 1ion -i11embc1s. The Cc111ral Leather Rcscriich i11stih1ie (CUO) lvtis 1cq11dlccl lo 
conduct i1111iH~diatcly a study to examine the feasibility of i11cluding nli 51 tht\1ie1 ics h1 the uc:uhy 
CEiYs·'~itller Ly provision of pipeli1ics or through trrii1spod uf dt1uei1ts by 1nukcrs oil il1c ~ilc uf 
the cttl1 s~' . . 

( .......... .) 

The p1'ol>lc1)1 Of d.elay in the relellse of si1bsidy by the Staie Govdtihlcnl lil11deri11g il1c work I~ 11ow 
no longc{tilcre .since the Govcniment has siaitcd expediting th~ M~iidldrt of tiic suhsidy follmvirig 
the directions of the Supreme Court in its May I st order. ( .... ) 

(sceA.1111ex I) 

lndi;in l<lllllCl'iCS discharge at the l110111Clll ;\UOUI 50.000 chill of cmuc11( flCI drty ,hut 011fy SOl11C 

large and mid scale industries had air e11dy i111plc111c11ted an cllluenl lrcaln1e11t. am! a111011gsl them 
only a few carry out prinrnry nml secondary trentmcnt processes. Others, small mul 1111:il l;i1111erics, 
which have in dischnrgcd their wnstc w11ler without any previous lrcalrncn!, have lwcn dosecl hy 
Government orders. 

With this omcinl pressure, the rcndincss of lndinn ln1111e1 s lo in1plet1H'lll dealll't ted11111logics, to 
build !heir own ETI' or to connect their factory with CETPs, lms incrca~wd 11cr11crnlo11sly ('LIU 
now is more o!len requested for expc1 I opinions and advises. 

Ucsidc these ellluent problems, i11 nem future another problem for lndi an~a~J!fif~Js, to expect: 
During the expert's visits many tanners complnined about a lack of dump in. 

1flJ,~l~lr\H so nliout 
raising disposrtl costs for tnnnery by - products. (The former utilizRtion of f1e!; 11hg~ rtlnl ltimming~ 
by rural people is constantly decreasing). 
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Doth problems, the present slricl enforccmcnl of requirements on dischargccl el1111c11ts and the 
expected problems with waste disposnl, should suppor l CUU in the progressive implemcnlalion of 
cleaner technologies and with the devclopmcnl of appropriate methods for the utilization of 
tannery by - products. 

One of the main problems of Inclinn tanneries is the sail loading in efllucnts. Even when nil salt 
reducing measures will be taken, the problem will become reduced but not solved. So al the 
moment a discussion has started to move all tanneries of Tamil Nadu State to a new cluster nenr 
the sea side. Then emuenls (afier secondary treatment) can be dischnrged lo the sea, and so the 
salt content will be no longer a problem. 

1.5. Recommendations: 

Compared to the present expert's mission last year, progress in enluent treatment n11d in 
implementation of cleaner technologies is evident. Ilowever, further activities are necessary, nnd it 
should be made good use of the actual pressure from the Governmenl in or dcr to continue with 
environmental protective measures. 

- Both, chrome recovery plant and desalting drum, have already been implemented and me 
utilized during regular production. So, both plants nre ready for presentation to the tanners, 
and it is to recommend that brochures with working principles and instmclions, investment 
costs and feasibility considerations should be elaborated and distributed among interested 
tanners. 

- Carbon dioxide deli111ing is now ready for industrial implementation, bur only feasible for 
bigger tanneries. If once the ammonia - free dcliming is constantly applied in one or two 
tanneries (Tejoo111als and KI 1 - Ranipct), other tanneries will probably follow. 

- The computer monitored and aided auxiliary addition al Tejoo111las tannery is 1 cady fl1r 
constant n111 in regard of pc1 form;rncc and familiarization of the staff Although some mnr c 
small installations and adaptations (time-depending rotation of drum, gcC1r boxes for drums, 
valve control for gas insertion) could lc<1d to further improvements. 

- Enzymatic unhairing seems - as soon as the enzymes arc available again - ready to be im­
plemented into skin ta11nciics, for bovine ta1111cries some more trials should he cnr r ied oul in 
order to make sure n complete hair rc111oval. 

As main advanlngc of this proccdme the reduction of oxygen - demanding enluent loadings 
should be announced, the reduction of sulphides in cfllucnts should only be claimed as 
positive side efTect. 

- As many tanners apprehend a shortnge of dumping sites in future, utili1.ation methods for nil 
kind of tmmcry by-products (neshing mid trimmings, but also hair sludge nnd shavings) 
should be elaborated. 

================================================================================ 
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- The original high salt loading of 1cccivi11g slrcai11s is expect lo 1aisc li111itatio11s 011 salt 
loadings of tannery efl1uenls. Beside dcsall ing of raw mal c1 ial lhe pick le - free chr omc 
tannage can help to reduce this problem. for skins and lime - splittcd hides the pickle - free 
procedure has basically been developed, but still line tuning is necessary. So it is to 
recommend to carry out more I rials in semi - technical scale in order to make the pr occclurc 
ready for industrial implcmenlnlion. 

- In India it is vcty common to carry out soaking and liming in jJaddles. t\s this requires high 
float relation, for new tanneries the installation of drums for beam house processes should be 
advised. 

==================================~=~==========~~======~=~============~=~~==~=== 
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2. A C T I V I T I E S 

2.A. l\1cctings: 

2.A. I.: l\1ission l'rcparafory l\1ccting~ 

This meeting was held at CLIO, Madras, on July 27th, 1995. Following persons were 
participating: 

K. PARTIIASARATJJI, asst. direclor ofCLRI, head of tannery division 

C. MURALllJIIARAN. scicnlisl '11 CLRI 

Dr. S. GUPTA, scicr11is1 '1l CLIO 

K.H. MUNZ, UNIOOs expert in cle'1ner technology 

During this meeting the lndinn counterparts gave a short survey on the present situation. 
Furthermore it was agreed upon the programme for visits and the trials at CLRI. A copy of the 
programme is given in 

A1111ex 2 

2.A.2.: l\'lccting with UNIOOs 0 & 1\1 Consultant 

On July 28th, 1995 the expert met Or. J. HANNAK in order to discuss the present situation, 
Dr. lla111rnk's impression and to exdrnnge gcnern\ views of the project. 

2.A.3.: l\:lccting with CLIHs l\1cchanical Staff 

On July 31st, 1995 Mr. P.G. RAO. Mr. K. PARTIIASARATlll (both asst. directors ofCLR1), 
Mr. MURALI DI IARAN and the UNIDO - expert, Mr. MUNZ, discussed about problems in gas 
insertion. 

Although al Kl I, gas has to be inserted into a closed BONI - drum with integrated recycling 
system and filling level above the axle, Mr. P.G.Rao does not expect any ~roblems with g'1s 
pressu~e, ~x.ccpt \~hen lhe fce~ling axle has too small. diam.eter, problems nt!-l~~,~~l:~,Li~\ .Mr. P.G. 
Rao will vrs1t KII 111 order lo drscuss the adequate gas mscrlron system. In . I .. ·.J 1 

·: 

=======~==========~=======~===~~===============~=============~================== 
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A llll<!X 3 

a technical plan of the I IONI - dru111 is all ached. 

It was also agreed that CLRI will develop an on/off - valve that - once cormrctcd with pl 1 -
control in the dru111 - will clearly reduce the gas consumption. 

2.A.4.: Finni l\1ccting with CLIU 

On August 2nd, 1995 Mr. PARTllASARATJll, Mr. MURALIDlIARAN and Mr. MUNZ 
reported to Dr. K. V. RAGI IA VAN about duties, trials and implementation tests can ied out 
during missions. In addition, Mr. Munz. reported about his impression on other cleaner 
technologies. 

Dr. Raghavan expl<tincd ongoing dut ics of CLIU, regarding the implcmcntat ion of less polluting 
technologies: 

- At Ka111pur Cluster 3 tanneries will implement the computerized system as developed at 
Tejoomals, including Carbon Dioxide Dcliming. While in one tannery the implementation has 
already started, the plants for two other tanneries is just designed and lay-out ct. 

- In Bangalore, 14 1a1111crics will install a joint chro111c recycling plant ns already implemented 
at Gcncrnl Leathcr:s, Pallavarn111. 

- At ASIAN DIET PRODUCTS Ltd., Gurgaon, a li111e splitting machine for heavy hides will 
be instnlled. The grain split should re converted into leather, while the flesh split (aOer 
dcliming) will be utilized for pct chewing articles (chewing hones, sausages, etc.). 

The total invcst111ent will be Rs 18 crores (= US $ 600.000,-). While GO% will be funded hy the 
Indian Government, other 40 % will be invested by the tanneries. 

2.A.5.: l\1ccfing with Mr. A. SAllASRANAl\1AN, JAE 

On August 3rd, 1995 the expert, Mr. Munz, met the Manager of NLDP (NC1tio11nl Lealher 
Developing Programme, and Dr. S: RAJAMANI (deputy director, head of CLRls e11viro11111c11tC1I 
laboralory). 

Afler the expert gave his impressions on the environmental situation of tanneries in Tamil Na du 
State, a discussion on further procedures took place. In this discussion, Mr. Sahasranaman pointed 
out that the implementation of cleaner technologies also should take place in small to medium 
scale tanneries. Otherwise visiting tC1nners might become afraid to lrnve to implement sophisticated 
and expensive systems like in Tejoomnls or i11 Kl I - Group. 

==============================================~================================= 
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2.B. Visits 

2.B.I.: Visit to IVl/s GENERAL'-~ INDUSTRIAL LEATIIEHS, Pallavaram 

On July 24th, 1995, Mr. PARTllASARA'f'I JI and Mr. MUNZ visited the tannery, where the 
desalting drum was implemented. The drum is still in good conditions, but was not ofien used 

·during the last months. Reason for this is, according to Mr. TllOMAS CHANDY (owner of the 
tannery) the fact that - due to environmental restrictions by the Government - he is mostly wo1 king 
imported (European) wet blues, which cost him around OM (German Mark) 120,- for ahide of 
approx. 40 sq ft. Secondly, at the moment it is low season and most of the tanneries in Pallavarnrn 
Cluster work with about only one fourth of their capacity. So Mr. CHANDY explained that he 
will fully use the dn11n as soon as more salted domestic hides and skins will be available, and he 
expects this for early September. I le also declared his willingness to demonstrate desalting to 
other interested tanners. 

Mr. PAR1llASARATI II and Mr. MUNZ explained once more the advantages of desalting to 
Mr. CHANDY, which cmmot mainly be seen in the saving of expenses for salt, which cnn be 
recycled. It has lo be more emphasized that the weight of raw hide will be reduced by about IO % 
by desalting. As float relations for soaking and liming will be related to the raw hide weight, water 
savings of about 10 % will be achieved. 

The re-use of salt should be exclusively for pickling, but due to impurification (hairs, 111an111 e, 
etc.) the salt solution should be filtered before being utilized. Furthermore, as the recycled salt will 
have higher moisture than the fresh one, the concentration of the brine has to be controlled by 
density. 

2.B.2.: Visit to ARAFATII LEATHERS, l'allavaram 

On July 24th, 199), Mr. P/\RTll/\S/\RATlll and Mr. MUNZ visited the chrome recycling 
plant of this tannery. Mr. K.M.S. Stl/\MSUDEEN, owner of the tannery, proudly presented this 
plant. It consists of n storage tank with 8 cbm capacity (i.e. 2-day-capacity), where - rifler 
screening - all final liquors of the tannage as well as from the sammying press will be collected 
(average pll = 3,8). Then 0,4 % MgO (Magnesium Oxide) arc added and dissolved by sti11ing for 
2 hours (final pl I = 7,8 - 8,0). /\Oer 6 hours for settling the supernatant is removed and I l,SO. 
(Sulfuric Acid) is added under stirring. 

This chrome - liqour has an average chrome - content of 0,25 kg per liter, and will be used -
together with fresh chrome - for the subsequent tannage. The supernatant is applied for 
presoaking. Mr. SHAMSUDEEN seems very satisfied with the chrome recycling plant ancl 
calculates with a pay-back-period of 3 years. As he is convinced on the advantages of the plnnts, 
he sometimes invites young tanners in order lo demonstrate them the chrome recycling. 
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As he secs problems in sharing the plrmt with other tanners, he will sci up his own 1ccovc1y 
plant in his new tannery. 

2.Il.3.: Visit to Pallavaram Tanners Industrial Efnuent Treatment Plant 
Com p:1 ny Ltd. 

This visit also took place on July 25th, 1995. The general impression - compared lo the 
expert's last year visit - shows good improvements, as streets are no more flooded by any tannery 
effiuents. The general manager of the CET, Col. P. GANES AN, explained that meanwhile most of 
the tanneries have already been connected with the CET, and the few remaining arc expected to 

. do so within a few months. Generally the plant works witll good efficiency. Although no analytical 
data's were available, the general impression of the plant seems to certify Mr. GANESANs 
expressions. 

2.Il.4.: Visit to TEJOOl\1ALS Tannery, Pcrnamlmt 

Visit and trials took place on 26th and 27th July, 1995. CLRI - representatives were Mr. 
PARTHA-SARA.THI and Mr. MURALIDHARAN; Tcjoomals was presented by Mr. S. 
RAVICHANDRIAN, Mr. N. SUTHA.GAR, Mr. RAJAGOPAL and Mr. M. SAIJARKA. 

At the moment 4 drums are alrcndy connected with the computerized chemical supplying 
system, and, although the system is not used in rcgulnr production, improvements arc obvious. 
One is that the tannery's staff has fully familiarized with the system and no handling problems are 
to expect, when the system fully will go on stream once. 

Secondly, as pII - displays nrc wo1 king for all 4 drums, also simple wo1 kcrs arc adding 
chcmicnls more carcf"ul, and so - regarding to the technical manager - within the last months 
quality i111provc111cnl s hnve hcen nchicvcd. 

The report on dcliming trials as well as on previous CLRI - trials on wet finishing, arc given in 
,,Chapter C". 

2.B.S.: Visit to Prrnamhut's CET 

Close lo Tcjoomals, there is the new CET for Penrnmbut tanneries. At the day or visit (July 
27th, 1995), final works (painting, rond works, etc.) were still going on, as with August I st, 1995 
the plnnt hns to go on stremn. In the first phase, only 3 tanneries (among them Tejoonrnls) will be 
connected with the CET, others will follow as soon as possible. 

=======================================================================~======== 
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2.B.G.: Visit to IOI - Group Tannery, nanipct 

On July, 28th 1995, Mr. PARTASAIU\Tlll and the UNIDO - Expert, Mr. f\·1UNZ visited Kii 
- Tannery in Ranipet. Mr. J. RAO (Technical manager of Kl I) and Mr. J.K. Kl IANNA (Technical 
consultant) showed the whole tan11e1y to their visitors, which doubtless is on intenrntional 
standard. 

At the moment Kii is mostly interested to implement Carbon-Dioxide-Dcliming. Their problem 
is, to carry out deli ming in closed IIONI - drums (volume about I G cbm) with float recycling and 
filter installations. As there is 110 hollow axle and filling capacity is usually above axle level, gas 
insertion cannot be carried out as usual. (also sec 2.A.3.) 

In a discussion it was agreed that KI I will find out whether insertion via the feeding pipeline 
will be applicable and - as the axle will be below float level - whether any special installations for 
the insertion under higher pressure will be required. 

As Mr. IIASlllM, owner of Kii, has seen the dcli111ing syslcm in European tanneries, he is 
absolutely interested in implementing and will support these activities. 

2.ll.7.: Low - Sulphide - Unhairing 

During the expert's mission no visit of the implemented hairsaving system could take place. 
Main reason is that no ·enzyme is available al the moment. Both, Dr. Raghavan and Mr. 
Parthasarathi slated that the CFTRI (Central Food and Training Research Institute) at Mysore has 
already started with the enzyme production, and the first batch should he available by middle of 
August. Then intensive implementation trials will be carried out. 

Secondly, according to Dr. I la11;ik ;ind Dr. Raghavan, 11/\ARTY - LE/\TJ IERS, where this 
procedure has already been i111plc111e11tcd, is facing internal proble111s, which should be solved 
within months time. 

========================================================:=================~===== 
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2.C. Trials 

2.C.1.: Dcliming Trials at TE.JOOMALS 

These trials were carried out during the expert's slay at the tannery, using the closing system 
and comparing in parallel dn1111s between conventional deliming and Carbon-Dioxide-Process. 

Starting material: Cow hides (20 kg), soaked and limed and fleshed according to Tejoomals 
common procedure. 

Drnm loading: 102 sides per drnm (i.e. 1.035 kg) 

The exact procedures for 

deliming and b<1t ing 
pickling 
chrome tannnge 
neulralizalion 
dyeing 
rctanning and 
fat liquoring 

. . . 
1s given m 

General rem a rl<s: 

A 1111ex 4 

With Ca1bo11 Dioxide in thick pollions no fully <lclillling could be achieved. According to 
Tejoomals tanners, this also happens at the conventional process. first of all, as extended pickling 
(over night) is carried out, traces of lime will be removed during this step. As pickling is carried 
out under constant drum rotation, often loosen grain occurs. This will be avoided when also dnm1 
rotation will be connected with the computer, as then it will be possible to totate only for a few 
minutes per hour. 

Bet ween gas - clcli111cd aml conventional deli med pelts 110 difference in chrome - pencl rat ion 
was observed. Moreover, wet blues from the Carbon Dioxide - process show tighter and cleaner 
gram. 

Although the gas co11su111ptio11 was lower than the amount of ammoniasalts, (2 % C01 vs 2,5 % 
Ammonia salts), gas insertion has nol been optimized so far. It is to suggest lo link pl J -
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monitoring with an on/off- valve, and then it is lo expect that gas co11su111plion will he 1cd11ccd lo 
about 1 ,2 % C02. 

According to Mr. P.G. Rao (CLRI), the installation of an pl I - regulated, computer controlled 
valve will be possible without any problems (sec 2.A.3.). 

2.C.2.: CLRls Dcliming Trials at TEJOOl\1ALS 

From July 19th - 21st, 1995, CLRI has carried out comparative trials on dcliming, tanning and 
wet finishing procedures. Starting material were cow hides (average weight I 0 - 14 kg/ side), 
while one batch was delimed with Carbon Dioxide, the other was processed in the common way. 
The exact procedures are given in CLRls attached report, shown in 

A1111ex 5 

While for conventional dcliming 4 hours, 4S minutes were spent, dcliming with Catbon Dioxide 
took 4 hours only, wilh comparable resulls. Consumption on ammonia salts was 2,5 %, while only 
1,5 % C02 were applied, in both batches fully deliming could not be achieved, but was finished hy 
extended pickling. 

In the Annex, 2 graphs: pl I vs time are attached. Both show the comparison between manual 
and computer controlled chemical addition. It is clear to see that the computer aided system leads 
to a more uniform feeding, and so a belier leather quality can be expected. 

All procedures, common as well as with Carbon Dioxide, were carried out with computer aided 
· auxiliary addition (diagrams arc shown in the annex). According to Mr. MURALJDI JARAN, in 

the final products no visual differences were recognized. 

This report also contains comparisons of analytical results from both, the conventional and the 
Carbon-Dioxide process. The following tables show these comparisons (all parameters, except pl I, 
arc expressed in mg/I= pp111): 

Sprnt Liquors from Dcliming 

A111111011ia free deliming Co11ventio11al dcliming 
·-

pJI 7, 14 8,17 
Alkalini.!)' 2.000 3.200 
noo 1.380 2.100 

----

COD 2.446 4.170 
Total solids 9.965 23.195 

----

Chloride 1.357 5.557 
Sulfate 1.248 3.942 
Ammonia 514 ] .856 

================================================================================ 
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pH 
Alkalinity 
Total solids 

Combined Effluents 
(raw hide lo wet blue) 

Cleaner Processing 
10, 13 

'J .800 
25.240 

_ Conventional Processing_ 
---

10,35 -- . 

2.400 
28.020 

-~~---

Chloride 5.922 7.402 
Sulfate 1.069 1.530 

- -

Ammonia 84 169 
Chrome 534 702 

2.C.3.: Comparative Trials with Computer - aided Auxiliary Addition 

During the last year, CLRI has carried out a series of trials in order to compare Ammonia Free 
and Cleaner Wet Tanning Operations with the conventional process. Additional scope of these 
trials in technical scale was to familiarize the TEJOOMALS staff with the computer system. 

The results were presented during the ,,LERIG - 30th Leather Resrnrch - lndnsfry Get -
Together 1995" from January 28th - 30th, 1995 as part of ,,Eco - Sustainable Leather 
Tec;hnologies" at CLRI. A copy of the proceedings is given in 

A1111ex 6. 

According to this publication, not only reduction of cITTuent loadings could be achieved with 
the ammonia free wet processing, but also improvements in cnist - quality in regard of functional 
and acslclhic properties were observed. In addition, by computer conlrollcd chemical addition, 
savings of rctannins up to 20 % could be achieved (also sec A1111cx J). 

2.C.4.: Trials on Pickle - free Tannagc 

On July 3 I st and August I st, 199 5 trials on pickle - free chrome tannage were carried out in 
CLRls tannery. In contradiction lo last year, a fuctio11i11g manifold system with gas heater was 
available. Starting material for all trials were fleshed goat skins, starting weight of 5 pieces at times 
ranged between 5 and 6 kgs. The following table shows a comparison, the cxpcf'i111e11tal results 
and the different procedures: 
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Comparison 
of pickle free (mmage with conventional (anning 

Parameters 
% DCS* orrered 
total duration of de-
liming and tanning 
(hrs) 
% HCOOH offered 
% H,S04 oncred 
% NaCl offered 

Parameters 
General a1~pearnnce 
Color (Uniformity) 

Stitch tear strength 
Grain appearance 

Fullness 
% Cr10J fixed 
chrome content Ill 

residual bath 

Conventional process Trial I 
8,0 7,0 

-
5,2 2,4 

0,5 0,2 
1,0 ----
8,0 2,0 

Comparison 
of wel blues 

Co11ve11tional_proccss Trial I 
better good 

light blue greenish 

-
slightly better good 

smoother, not drawn drawn and rough 

full full 
4,5 4,3 
normal better 

DCS* =basic chrome sulfate 

CLRls report of these I rials is given in 

A.1111ex 7 

T1ial 2 
7,0 
4,0 

0,3 
----
2,0 

Trial 2 
better -- -

greenish SUI face, 
cross section 

good 
little tendency 
drawn grain 

full 
5,2 

bes! 

---

blue 

fo1 
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Procedures 

Convcnlional Trial I Trial 2 
J2l'OCeSS 

Washing for 15 minutes 200 % 1120 200%1120 200%1120 
drnin drain drain ---

Deliming + Bating 200 % 1120 200 % 1110 200 % 1110 
I% NII.Cl 20 I/min C01, I% Nll4CI 

(15 minutes) (afler 15 min.) ( 15 minutes) 
1 % Date I% Date I % Date 

{45 minutes) {total 60 min.} l45 minute~}__ 
fully deli med, fully dclimcd, fully deli med, 
drain drain drain 

Washing for I 0 minutes 200 % 1120 100 % 1110 200 % Il10 
O, I % JICOOJJ o, 1 % rrcoorr 
pl I= 4,8 

drain drain drain 
Pickling 80%1120 

8 % NaCl 
( 15 minutes) 
0,5 % HCOOll 
(2 x 10· + 10') 
I % II1SO. 
(4 x 10·+ 50') 
pll == 2,5 
drain 50 % 

Chrome lannagc 100%1110 100 % 1110 
4 % DCS* 2 % NaCl 2 % NaCl 

(30 minutes) 20 I/min C01 ( 15 111i1111lcs) 
4 % BCS* ( 15 minutes) 0,2 % 1lCOOl1 

( 40 minutes) 7 % IJCS* 20 I/min C01 
50 % 1110 ( 60 minutes) ('15 minules) 

(10 minutes) C02 stopped '1 % BCS* 
I% NaIIC01 pll = 3,5 (30 111i11ufcs) 
(2 x 10') 0,5 % Nal ICO, J % DCS* 
I% NaJIC0.1 (3 x 10·+ 40') (50 minutes) 
(3 x 10'+ JO') pl r = 4,o C01 stopped 
pll = J,5 0,5 % NalJCO, 
0,5 % Nal ICO_, (4xl0'140') 
(JO minutes) pfl = 4,0 
t~II == 4 R._ __ 
drain + f>ile drain + pile drain I pile 
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3. Recommendations 

3.A.: Chrome recovery 

This procedure, already implemented in ARAFATll Leathers, is working in constant use and is 
fully satisfying for its employer. According to Or. Raghavan's stntement, for a tannery cluster in 
Bangalore, a joint chrome recovery plant is planned. 

As discussed with Mr. Salrnsranavan, it seems to be necessary, to have one or two more simple 
demonstration plants for medium scale tnnnerics (similar to Arafath). Such smaller plants can 
convince owners of remote tanneries that neither a big and sophisticated plant is necessary nor the 
handling will be too complicated, as it might happen with joint (big) plants. 

It is to recommend that CLRI will publish a short leaOet with the working principles and a 
feasibility study of the plant, based on the current experiences of Arafath tannery. 

3. ll.: Des a Hing d ru 111 

Also this procedure has been already implemented, and - according to Mr. Chandy, works with 
good sufficiency. In the expert's opinion, either desalting with a d111111 or - for snrnll scale tanneries 
- mechanically, is the only possibility in order to reduce salt laodings of the emuents. Therefore, 
more demonstrations of lhis_procedure would be useful. 

Also for desalting, it is to recommend to CLRI to publish a short leanet with the working 
lJrinciples and a feasibility study of the plant, based on the current experiences of General & 
Industrial Leathers. Such a leanet should especially emphasize that - as water consumption for 
beamhouse processes are related to the raw hide weight - desalting will reduce the required 
volume of waler for soaking and liming by about 10 %, and this will make the process feasible. 

3.C.: Ddiming with Carbon Dioxide 

Trials in technical scale at Tejoomals tannery have shown that this process works satisfying, 
even if hides are not lime splitted. Even when deliming duration takes a little longer than the 
conventional procedure, comparative analysis of the eilluents have indicated less loading of part 
streams, when Carbon Dioxide is applied. 

In order to reduce the gas consumption, it is to recommend for Tejoomals to connect the gas 
insertion (manifold is available) with pH - monitoring and to· combine the inserting unit with a 
control valve. So it will be possible to reduce the gas consumption furthermore, and thereby will 
make the process more feasible. 
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Since Kl I - Uroup ta1111e1y in Ranipct is very interested in i111plc111cnti11g the a111mo111a flee 
procedure, it is lo rcco111111c11d lo Cl.JU lo slnrt with lrinls as soon ns possible. · 

3.D. Computer aided auxiliary addition 

The computer - monitored system at Tejoomnls is now fully i111plc111ented and ready to be 
applied in constant nm, also the tannery staff seems to be familiar with the system. Since at 
Tejoomals many procedures (pickling, retanning) arc carried out under constant dnm1 rotation 
over night, leathers show oflen loosen grain. 

For most of the procedures, constant drum rotation is not required. Therefore it is to 
recommend to connect the drum actuation with a time switch and control the drum rotation by 
computer. This measure should help to avoid loosen grain. 

3.E.: Low sulphide unhairing 

As soon as the enzyme will be available again, intensive trials for unhai1 ing of hides should 
start. According to the expression of CLRls scientists, unhairing of skins can be carried out with 
enzymes only, while for full unhairing of hides still small amounts of sulphide is required. On the 
expert's opinion, sulphide (when applied in small quantities) is not a real problem, on the contrary 
the hair rccovc1y, nnd so the reduction of oxygen - demanding <'nluent loadings, should be 
emphasized as the advantage of this procedure. 

Therefore it is to rcco111111c11d that analysis of eflluents should consider the reduction of COD 
(chemical oxygen demand), when enzymes will be applied. In a feasibility study savings of electric 
energy clue to reduced aeration should be confalered. 

3. F.: Utiliintio1i of tannl'ry hy - products 

During the expert's mission many tanners emphasized their problem with waste disposal. So, it 
is necessary to develop methods for the utilization of the by - products: fleshings, glue stock, 
trimmings, shavings and hair sludge from enzymatic liming processes (also sec: :U.: Proposals for 
follow - up projects). 

3.G.: Strategics for the implcmcntaH011 of cleaner technologies 

As discussed with Mr. Sahasrnnamnn, new demonstration plants for cleaner technologies, 
especially for chrome recycling and desalting, should be not only implemented into big and modern 
tanneries with very sophisticated facilities (e.g. computerized chemical addition), but also in 
medium sized, not so good equipped la1111eries. 
===========================c=~====~===================================~========= 
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It is to apprehend, when such demonslrnlion plants will be only situated in modern tm111eiies, 
tanners from rnral plnces might he nfrnid to hnve to i111plc111e11l similar (expensive) systems, and 
therefore will refuse to install even simple systems, e.g. desalting and/or chrome recovery. 

for new installed tanneries (or for those which renew a part of their facilities), it is to 
recommend to change the beamhouse processes from the present paddle procedure lo d1ums. This 
measure will help to reduce the wntcr c~:nsu111plion, nnd qunlity loss is not lo expect. 

3.H.: Pickle - free chrome tarmagc 

The trials at CLRI have shown that this procedure can be applied for skins without decreasing 
the quality of the wet blues, but improving the quality of the remaining float. Although fine tuning 
for the tanning of skins is necessary. Ucsicle a reduction of salt loadings also a belier chrome 
exhaustion (and, v.v. less ofTer of common chrome tannin) can be achieved, and so the process 
will become feasible. 

Last years trials lrnvc indicated thnl for unspliltcd hides this procedure do nut wotk sumciently. 
Following the expert's experience, for lime splilled hides the pickle - free lannage can be applied 
without problems, nnd therefore it is lo recommend to CLRI to cnf'l'y out trinls in this respect. 

3.1.: Suggested follow - up projects 

It is to expect that - due to the present pressure of the authorities - the implementation of 
cleaner technologies will become an all - over - Indian - concern. According to Dr. Rriglrnva11, for 
tannery clusters (l3nngalorc - joint chrome recovery, Kampur - computerized chemical addition) 
such facilities arc projected. 

Every CETP depends on the quality of the received efllucnts. In order to enforce a sumcicnt 
prinrnry treatment of all tnnneries, connect with the CETP, ·a system of contribution of the ta1111ers 
should be developed that takes not only the quantity of discharged elTiuents into account, but rilso 
considers the loading of the liquors. This systems reward those tanners, performing a sufficient 
primary treatment, while others with inadequate pretreatment should have to pay more. 

During the expert's mission, many tanners expressed their apprehension of shortages on 
dumping sites. In order to reduce the qunntity of tannery wastes, utili7.ation methods for tannery 
by - products should be developed. Special nttentio11 should be drawn 011 · 

fleshings 

glue slock, trimmings 

slrnvings from chrome nml vegetable tnnning 

hair sludge 
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While the utilization of fleshings (production of pct snacks), glue stock (scp;ualion into fot and 
protein) and shavings (production of leather boards and heel stiffeners) is stale of the art in Europe 
and the USJ\, appropriate methods for the utiliznlion of hair sludge arc not available so far. Jn this 
respect, e.g., compost prcpnration in combination with other organic wastes could be one of the 
possibilities. 

~ 

For tannery clusters, a centralized utilization of these by - prnducts should be taken into 
consideration. 

3.K.: Information for tanners 

As suggested under several ite111s, for already i111ple111e11ted cleaner technologies (chrome 
recovery, desalting, automated process), short leaflets should be published. Deside a short 
description of the procedure, its pro's and con's, the feasibility and references of inlcmalional 
experiences should be given. 
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