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UNIDO has 

US/IND/90/244/2 

PREAMBLE 

awarded the sub-contract 2 of Project 

to Central Leather Research Inst;tute 

(CLRI). Madras to I1111>l .... nt Env1ron.entally Cleaner 

Technologiea in selected tanneries in ?allavaram area 

near Madras C1ty. Following technologies have been 

selected in consultation with UNIDO for implementation~ 

i) Ammonia free and cleaner wet tann;ng operat1ons 

i1) Chrome recovery and reuse 

ii1) Mechanical desalting 

1v) Sulphide reduced liming 

CLRI has formed a special task force for the 

implementation of the above project . 

The Flash Report 1 submitted to UNIDO in December 

1992 covered the basic profiles of the above projects. 

techn1cal specifications of the equipment and the 

schedules of the implementation programme. Flash Report 

2 ~ubm1tted to UNIDO in September 1993 highlighted the 

progress of work achieved during December 1992 to 

September 1993 w1th reference to the above project. It 

also provides information on the agreements executed by 

CLRI with various user tanneries aa 1dentif1ed 1n Flaeh 

Report 1, the status of equipment procurement. progress 

of civ1l and other works at the site and locat1on 

aspects of the proposed facilities. 
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Certa1n unforeseen delays had taken place ;n th1s 

progranvne particularly in the execution of formal 

agreements w1th the user tanner1es and in select1on of 

the subcontracting agencies for undertaking the erection 

work at s1te. However. intense efforts were made 

subsequently to speed up the process of 1mplementation. 

It 1s gratifying to note that all the subcontracting 

agencies have installed the facilities at various s1tes 

by the end of January 1994 for trial runs . 

This report gives a summary of the work carried 

out from the beginning to the end of Phase 1, i.e. 

identification of tanneries. design, selection of 

tenders and awarding of contract to sub-contract . 

\ ' 
'! I , ' 

'~ ,,,.:<_ " .; , __ , J __... 
(K.V. Raghavan) 

Director 
Central Leather Reaearch Inat1tute 

Adyar, Madraa 800 020, INDIA 
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IMPLa...NTATION OF CLEANER TECHNOLOGIES 

1.0. AM«>NIA FREE AND 
OPERATIONS 

CLEANER 

1.1. BRIEF DESCRIPTION OF THE PROJECT 

WET TANNING 

For the sustained growth and development of 

Indian leather industry. i~plementation of cleaner 

product;on technolog;es is essential. Realising this 

need, CLRI through financial support from UNIDO is 

implementing environmentally friendly technologies to 

minimize ammonia and other toxic chemical load in the 

tannery waste waters. These technolog1es aim at in-

process control of po 1 lutants through improved 

processing techniques and deployment of environmentally 

cleaner chemicals. 

A co1M1ercial scale demonstration facility of 

the above process is being set up at M/s Tejoomals Ltd., 

tannery at Pernambut. North Arcot Ambedkar District, 

Tam1l Nadu. Implementation of this project will enable 

CLRI/UNIDO to demonstrate the techno-economic potential 

of the 3nv1ronmentally friendly opt;on to various other 

tanneries in the area and to achieve multiplier effect 

therefrom. The proJect also aims at financial 

participation by the host or user tannery to achieve 

closer involvement in the technology absorption. 

The CLRI project team in consultation with the 

Chief Technical Adviser of UNIDO seiected M/s Tejoomals, 
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Tannery at Pernambut 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 

act'ivity. 

1 . 2. BASIC OBJECTIVES OF THE PROPOSED PROJECT 

i) to reduce ammonia, chromium and other 

toxic chemical/biological load in the tannery waste 

waters through improved in-process measures and 

implementation of cleaner technologies. 

ii) to achieve better water management through 

water input control and float recycles. 

ili) to minimize the rejects of finished leather 

and batch to batch var'iation of its qua11ty through 

improved in-process control measures. 

iv) to create better working environment and 

improved house keeping in tannery wet section. 

v) lo provide adequate protective measures to 

the tan~ery personnel to minimize occupational 

health hazards of chemical handling and processing 

techniques and 

vi) to provide on-job training to the 

tannery personnel in the operation and maintenance 

the add-on facilities. 

1.3. NATURE OF THE TECHNOLOGIES TO BE EMPLOYED 

host 

of 

1.3.1. To achieve the objectives stated above. 

following technologies and engineering options will be 

1mplemented (See Fig. 1): 

1. 2 
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i) Incorporation of CO deliming racility 
2 

along with necessary control instrumentation. 

Installation of input and output 

monitoring facility for chemical and water additions 

with appropriate data logging systems. They are 

developed by CLRI and the Madras Centre of the Central 

Electronic Engineering Research Institute (CEERI). 

Pilani. India. 

iii) Application of high chrome exhaust a1ds and 

high performance syntans for better chrome management. 

iv) Reorganisation of the existing wet section 

in the host tannery by equipping with working platform, 

drains and improved chemical handling systems 

v) Preparation of operation and safety 

manuals for tannery wet yard 

1.3.2. Brief Process Deacr1pt1on 

F1g. 2 shows the process engineering flow 

scheme for the proposed demonstration facilities 

cons1st1ng of instrument controlled water, chem1cal, pH 

and CO handling systems, modified drum configuration, 
2 

chem1ca1 tank farm and data logging system. Oelim1ng, 

pickling, chroming and rechroming, neutralization, 

fat liquoring and dyeing operat1one have been selected 

for implementing the environmentally cleaner options. 

1. 3 
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The charging of chemicals and water will be monitored as 

per the revised process recipe and all the operations 

will be properly sequenced for data logging purposes. 

As a departure from conventional practice. 

CO gas will be continuously introduced into the 
2 

absorption section of the drum and the del1m1ng 

operation will be closely monitored with on the spot 

quality checks. Similarly, continuous and regulated 

addition of acid with pH control will be resorted to 1n 

pickling operations. High performance syntans and chrome 

exhaust aid£ will be introduced during tanning and 

retanning operations keeping a close watch on effluent 

characteristics. 

1.3.3. Effluent Stream Characteristics 

The del ime bate stream is the predominant 

source of ammonia in tanyard waste water (5000 mg NH -

3 
N/litre) and contributes to nearly 33~ of the Total 

Kjeldahl Nitrogen (TKN). CO del iming 
2 

technology, 

developed by CLRI, will enable the tannery to 

dr ast ica 1 ly reduce total ammonia nitrogen in the 

effluent stream. Incorporation of high chrome exhaust 

aids, hlgh performance syntans and other inplant control 

measures developed by CLRI will contribute to the 

s i gn if i cant reduction of chemical/biological load 

(BOD/COD) in the effluent waste waters as shown in Table 

1. 
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TABLE 1 : CHARACTERISTICS OF CC»FOSITE WASTE WATER FROM 
RAW TO FINISH PROCESS (CHROE TANNING) 

Conventional 
Proceaa 
(Actual) 

pH 
Alka11nity (as CaCo3) 
B.0.0. 5 days at 20 C 
C.0.0. 
Tota 1 so 1 ids 
01ssolved solids 
Suspended so 1 ids 
Chloride (as cl) 
Sulphate (as S04) 
Sulphide (as S) 
Kjeldahl Nitropen {as N) 
Phosphate (as P) 
Chromium (as Cr) 

7.4-8.2 
900-1600 

1000-1800 
2400-4250 

18050-27200 
16030-234~0 
2020-3800 
5600-9500 
1820-4000 

75-180 
580-1280 
2.8-5.0 
230-400 

"-onia fr­
Proceaa 

(Anticipated) 

7.2-8.0 
700-1400 
900-1650 

2200-4000 
16000-25000 
14000-21000 
2000-4000 
5800-9500 
1200-2500 

60-130 
400-1000 
2.8-5.0 
100-180 

Note: All values except pH are expressed in mgs/1 

1.3.4. Tra1n1ng of Tannery Peraonnel 

On-job training of host tannery personnel 

(number has been mutually agreed upon) will be one of 

the ma1n activities of the proposed program. The 

exist1ng skills of their personnel is being updated and 

ehnanced by impart1ng training (durat1on : 15 days) 1n 

the following areas: 

1. CO gas handling and flow monitoring 
2 

;i. Controlled addition of water and chemicals with 
appropriate inatrumentat;on 

iii. Online monitoring of process parameters 

iv. Operation of pH control system attached to the 
drum 

1. 5 



v. Safe handl;ng of chem;cals and 
equipments 

rotating 

vi. Data logging and information retrieval 

vii. Time sequencing of process operations 

First phase tra1ning has already imparted to 

their personnel at the pilot scale demonstration plant 

at the CLRI, Madras. 

1.4. PROJECT COST PRO.iECTIONS 

Basis Capacity of the plant 
No. of working days 
Process 

2000 goat skins/day 
300/yr 
Raw sk1ns to finished 
leather 

The cost projections for implement;ng the above cited 

cleaner technologies were made at the beginning of the 

project implementation. Annexure I compares the techno-

econom1cs of implementing conventional and 

environmentally cleaner technologies as new ventures. 

Financial and Technical norms as applicable to the 

• Indian leather industry have been considered in the 

techno economic analysis. Annexure II shows the cost 

benefit analysis for implementing cleaner technology as 

an add-on facility to an existing tannery. Annexure III 

shows the capital cost of an add-on facility for 

implementing cleaner technology. 

The cost analysis shows that the addlt iona 1 

cap1ta1 cost required for the implementation of 

environmentally cleaner technology can be recovered with 

1.6 



attract1ve returns. Th;s 1s due to the s;gn1f1cant 

mater1al and energy sav;ngs wh;ch w;11 accrue on 

1mplement;ng the cleaner technology. less chem;cal load 

;n effluents and less reject;ons ;n lower ends of 

leather. 

1.4.1. Accepted Mode of Financing 

Implementat1on of annon;a free and 

env1ronmentally cleaner tann;ng operations an 

ex1st;ng tannery. the additional cap;tal ;nvestment 

requ1red works out to be Rs 2.6 m;11;on (USO 0.1 

mlll1on). The follow;ng mode of f1nanc1ng has been 

accepted: 

MOOE OF FINANCING 

1. UNIOO funds for cap1tal equ;pment USO 52.000 

2. Design Engg. know-how package and Rs. 0.50 million 
other charges to be absorbed by CLRI 
as counter part expenditure 

3. C He ts con tr 1but ion Rs. 1. 00 mll hon 

1 • 5 . WORK PLAN 

Initially. it was proposed to ;mplement the 

project over a period of 15 months exclud1ng 

demonstration time. A detailed work plan was prepared 

for the purpose al~ ~ w1th the milestones to be ach1eved 

during this period. The plan had to be revised twice to 

accommodate unforeseen delays. The latest schedule is 

highlighted in Annexure IV and V. 
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1.8. Execut;on of Agr .... nt w;th M/• TejOOMala 
L i•Hed 

The Central Leather Research Inst;tute (CLRI) 

had entered into an agreement with H/s Tejoomals L;mited 

on 31st May 1993 for implementing the above proJect at 

their tannery site at Pernambut. Tamilnadu Stat~. Ind1a. 

The scope of the agreement covers: 

1) Installation. commissioning and demonstration 

of the process technology by CLRI. Madras 

ii) The Tejoomals shall supply at its own cost the 

quantity of chemicals/raw materials 

within ten days from the date of such a request 

by the CLRI. 

iii) The Tejoomals shall provide free access to the 

CLRI and UNIDO personnel to visit the s'ite as 

and when required. 

iv) The Tejoomals shall allow demonstration of the 

operational aspects of the control and other 

systems and the efficacy of the technology to 

the 1nterested representatives of the leather 

1ndustry as recomanended by CLRI/UNlDO. Th1s 

fac i 1 Hy sha 11 be made available for 

demonstration for a period of 3 years and can be 

extended on mutual agreement with UNIDO/CLRI. 

The exact t 1me and durat1on of each 

demonstration sha 11 be flnalized by CLRI 

1.8 



' consultat1on with Tejoomals. 

v) Tejoomals shall also participate in techno-

economic assessment of the technology. 

1.7. Financ;a1 Arrangement 

To facilitate the abov6, H/s Tejoomals had 

earmarked a sum of Rs.1 million ~s their counterpart 

implementat;on cost. The following facilities were 

created at their site: 

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

ii) Drum modifications 

iii) CO deliming accessories 
2 

iv) P1pings and fittings 

v) Accessories to liquid addition systems 

vi) Electrical/electronic ac=essories 

The following financial arrangement was 

agreed by H/s Tejoomals Ltd: 

Rs.0.5 million 

Rs . 0 . 5 mi 11 ion 

already paid to CLRI on signing 
the agreement 

pledged for making payment for 
procurement of equipments/ 
facilities and services as speci­
fied by CLRI from time to time 
during the implementation of the 
proposed activity 

A copy of the agreement is given in Annexure VI 
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1.7.1. Statue of Equipment P~rch••• Proc••• 

Table 2 provides t.he list of equipments 

procured with UNIDO funding. lhe CLRI has rece1ved the 

formal clearance from UNIOO vide their Fascimile 

Trsnsm1ssion No.7835 dated 3.9.1993 for the placement of 

orders for the above equ1pments. CLRI has already 

procured all these equipments. Copies of the Purchase 

Orders are given in Annexure 1.2 of Flaah Report 2. 

1.7.2. Processing of tenders for imp1ementation 
chemical Tank Farm and piping 

This work was executed utilizing the 

counterpart fund received from M/s Tejoomals Ltd, 

Pernambut. A limited tender (Annexure 1.3 of Flash 

Report 2) was floated during August 1993 and 

compet1tive bids were received during 2nd week of 

September 1993. The bids were evaluated and the most 

competent sub-contractor was selected to undertake the 

installation work of the chemical tank farm and the 

related process piping. The installation work is 

expected to be completed by the end of March 1994. 

1 .. , . 3. Sampler Assembly tc Existing Drums 

The exist1ng drums at the user tannery were 

partially modified and equipped with float 1 iquor 

sampler for pH and other process parameter mon1tor1ng 

and control. FRP has been selected as the material of 

construction in view of its light weight. good corrosion 

1.10 
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res;stance and flex;b;1;ty ;n fabr;cat;on. Fig. 4(a) to 

•<•> prov;de mechanical deta;1s of the sampler assembly. 

A prototype has already been fabr;cated and ;s be;ng 

tested at the s;te for ;ts f;eld performa~ce. An 

alternat;ve des;gn was also developed for test;ng. 

1.8. Visit ~f Experts 

1.8.1. Visit of UNIOO Project Officer 

Hr J Buljan. the Project Off;cer. UNIOO. 

visited the CLRI. Madras on 15th and 16th Ju1y 1993. He 

held deta;led technical dlscussions w1th the CLRI 

project teams pertaining to their implementation. He 

vis;ted the tannery of H/s Tejoomals Lim;ted. Pernambut 

to assess the site cond1tions and the techn;cal 

capabilities of the tannery personnel for implementation 

of the Ammonia free and cleaner wet processing 

technology. He stressed the need for speeding up the 

;mplementat;on proGramme to achieve the pre-agreed time 

targets. The CLRI team assured him that all efforts 

would be made to complete the proj~ct on time. 

1. 8. 2. Visit of Prof KH Munz front th• Teating and 
Investigating Inat1tute for Leather, Vienna, 
Austria 

As part of the cleaner technology 

irnplementation programme of UNIOO, Prof KH Munz visited 

the CLRI from 20 to 30 July 1993. He held extensive 

sciontif 1c disussions with the CLRI proJect team on C0-2 

deliming and pickle free chrom~ tanninu. He visited the 

1 . 11 
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Pa 1 lavaram tanneries and the proposed CET unde~ 

erection. Tamil Nadu Pollution Control Board. M/s KH 

tannery at Ranipet and other institutions connected 

w1th cleaner technology project implementation. 

The CLRI project team arranged C0-2 deliMing 

and pickle free chrome tanning technology demonstrations 

from 26-29 July 1993 at the pilot tannery facility. Prof 

Munz participated in the demonstration and explained the 

advantage of the new technologies to the tanners who 

attended the meeting. 

Prof Munz held series of discussions with C0-2 

gas manufacturers on the bulk gas supplies and the 

proposed cost structure. 

1.9. Over•ll progreee of work till the end of 
January 1994' 

As can be seen from the 1nformation reported 

in the above sections and from the previous reports sent 

to UNIOO, the following tasks have been completed in 

this project: 

Preparation of process 
instrumentation diagrams. 

flow scheme 

ii) Preparation of layout drawings (Fig. 5). 

iii) Select1on of implementing agencies for the 

erection of chemical tank farm and piping. 

1v) Placing of orders for all equipments. 

and 

v) Collection of design data for prototype 
development of the accessories to be provided to 
the existing drums (Table 3~ to facilitate online 
monitoring of the float characteristics. 

1. 12 
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All the equipments were received by the end of 

November 1993. 

installation of 

During the interim 

control room (Fig. 

period. the 

3). working 

platforms. drum modifications and the supporting 

strucures for the chemical tank farm were 

Pi lot scale trials were conducted 

implemented. 

at CLRI to 

restandardise the process parameters to match the 

processing requirements of the user tannery. 

Carbondioxide deliming trial runs were held in July 1993 

at the CLRI pilot tannery to demonstrate the technology 

to the personnel of the user tannery and other 

interested leather processing units for wider 

implementation of this technology. As stated earlier. 

Prof K H Munz visited CLRI from 19th July to 2nd August 

1993 to participate in the above demonstration runs. 

Civil works and installation of major equipments were 

completed till January 1994. 
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AllEIUIE 

TECllO ECOIO•IC AIALLYSIS OF IRPLEREITllG CLEAIEI 
TECllOLOGY II LEATIEI PIOCESSllG 

C•pacity of the plant 
Process 
lo of au fta 

2000 atina 
lew to ffnhh 
2 of I hrs duretion each 

Proposed Cle•ner Technologiea 

C•rbon dioaide deli•ing 
Input •nd output •onitortng f•ctlity for che•ic•l 
•nd w•ter •ddltlona 
11th eah•u•t chro•• tann•1•• •nd hith perf~r••nce aynt•n• 
for better chro•e ••n•t••ent 
lnplant process control ••••urea 

la. in •illfona) 

-----------------------------------------------------------------
ll. 
10 Description 

PLAIT ERP LOY llG 

Convent I· 
onal Tech· 
no logy 

Claener 
Technoloey 

-----------------------------------------------------------------
t. 

2. 

Fixed capital on lend & butldtn1 
Including effluent treat••nt plant 

Fixed c•pitel on pl•nt & ••chinary 
(pl. ••• Annaxure II for breakup 

11 

9.4 

of addition coat for cleaner technology) 

]. Working c•i>iUl 

4. Total capital lnvest•ent 

5. Ranufect~rlng co•t 
5.1. Variable coat 

law akin• 
Che•lcal• 
Uttlitfe• 
Selerie• & wage• 

Total variable coat 

5.2. Fixed coats 

lapalr• & •alntenace 
Deprechtlon 
Interest on capltal(I 191 on FC 

and 221 on WC) 
Pl ant overhead• 
Ad•lnlatratlve & 1elllng eapen••• 

Total fixed capital 

AJ .. 1. · 

15 .o 

35.4 

39.0 
16 .4 
2. 1 
2.6 

---------
60.1 

-·------· 

0.1 
1.2 
7. 1 

0.4 
1.0 

·-------
17. so 

11 

12 .4 

14. 5 

37.9 

39.0 
14 .a 
1. 9 
2.6 

-------
51.] 

-------

1.0 
1.4 
7.5 

o.s 
1.0 

.. -. -... 
11.4 



A••EXUIE I (Contd) 

-----------------------------------------------------------------
PLA•T EllPLOYUG 

s l. 
•o Description 

-----------------------
Conventi· 
onal Tecla· 
noloty 

Cleaner 
Tocllnolo1y 

-----------------------------------------------------------------
.. Annual •anufacturfnt coat 77.6 76.7 . . 

•• Annual turnover 97.00 97.6 

(pl. ••e Annexure IA for tho 
product ••• and Its coat structure> 

9. Groaa return 19.4 20.9 

10. Percent not return on total capital 32.88 J].01 • 
invo•t•ent ofter 401 taxation 

-----------------------------------------------------------------

• ly i•ple•entation of tho environaentally cleaner technologies 
•• hfthllglltod in provioua aoctlon, abo~t 331 of ti•• con bo 
aaveo •• co•pared to a conventional process. If tho tannery 
worts J shifts In pl•co of 2 shifts, the production can be 
doubled and tho resultfn1 econo•lc returns will bo still 
hl1hor as coapared to conventionally operated tannery. 

AJ.l.· 'J 



p 

AUEXUIE IA 

llPIOYEIEIT II FlllSIED LEATIEI QUALITY 

-----------------------------------------------------------------
Sl.lo Co•••rcial 

1rade 
COi CT Cost 

••l•q.ft 

-----------------------------------------------------------------

1 • AIC 15 15 45 

z. DEF ZS 25.25 40 

J. Tl1. Tl2, JO J0.75 J4 
TIJ 

4. Linin1 JO 29.0 11 

-----------------------------------------------------------------

COi Conventional Technolo1y 

CT Cleaner Tecbnolo1y with Proc••• Control• 
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AllEXUIE II 

COIT JEliflT AIALYSIS fOI l•PLE•EITllG CLEAIEI TECllOLOGY TllOUGI 
Al ADD·OI FACILITY TO Al EXISTllG TAllEIY 

Cepecfty : ZOOO atin1/dey 

11. In •illion 

A. Addltfonel coat of equfp•ent for cleaner 
technolo1y l•ple•entatlon 

• Capital coat of plant and 
•achlnery 

· Deai1n and En11 tnoMhow 

Total 

I. Addf tfonal annual operating coat• 

•alntenance 
Depreciation 
Interest on capital 

Total annual coats 

C. lenefit1 

Z.6 

0.4 

3.0 

0.20 
0.20 
0.40 

O.IO 

lavln11 In che•lcal1/effluent 1.6 
treat•ent char1ea 

Savtn11 tn uttlftte1 

Enhanced sales realiaatfon 
due to conststant quality/ 
t•prov•••nta (1S) 

Total aavin11 

let profit/yr (after taxation> 

'ar back period 

All-1 

0.2 

0.6 

2.4 

0.96 

3 r••ra 



Annex•1rc-I I I 

BROAD SPECIFICATIONS OF EQUIPMENTS 
PROJECT 1 AMMONIA PREE AND CLEANER W&T TANHINO OPERATIONS 

(R• in alllion> 
-----------------------------------------------------------------
It .. Equlpment/Faclllty 
No. 

E11t1mated Coat 
U1er'1 Counter- UNIDO 
part contribution Component 

-----------------------------------------------------------------
1.0. CIVIL WORKS 

I. I. 
1. 2. 
1. 3. 

Workinu Platform 
Proce~~ Control Room 
Drain ~ystem 

2.0. DRUM MODIPICATIOllS 

.::.1. lira.in side:: entry mod1ficat1on 
2.2. Vent Line 
2.3. Liquor drawinc facility 

2.4. Pump Around System 

2. 4.1 Ce!ltrifuqal Pumps S Nos 
<Polypropylene; 70 Lpm; 
Head 2 meters H 2. O > 

2.4.2 pH Transani t ter 5 Nos 
<Ranqe 0-14; Accuracy 
! 0. lpH; 4-20 mA Output) 

2.5. C02. Del iminq System 

2.s.1 CO.a.Gas Cylinders 2 Nos 
<SO kgs; 10 kq/cm~ 
Seamless; Steel with Pr 
Requlator and flow meter) 

2. 5. 2 co
4 Absorber/Saturator 1 No 

2. 5. 3 Weighing Balance for 1 No 
co2. Cylinder (100 kqs) 

3.0. CHEMICAL STORAGE TANKS 
WITH NOZZLES 

3. 1. HOPE/FRP Storage tanks 
- 1000 1 its 5 No 

250 lits 3 Nos 

j. 2. HDPE/FRP ~tora~e t~nk~ 4 Nos 
with Jjtirrer (RPM 400) and 
suitable supports (cap 250 1) 

0.175 

0 .100 

0.075 

0 .125 

0.020 

0.030 

0.020 

0. 100 

-----------------------------------------------------------------

Alli.-1 
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820AD SPECIFICATIONS OF EQUIPMERTS (Contd) 

PROJECT : AMMONIA FREE ARD CLEANER WET TANNING OPERATIONS 

(Ra in million> 
-----------------------------------------------------------------
Item Equipment/Facility 
No. 

Estimated Cost 
User's Counter­
part contribution 

URI DO 
Component 

-----------------------------------------------------------------
4.0. PUMPS ARD COMPRESSORS 

4.1. Air Compressor with storaqe 1 No 
Tank; Oil filter otc) 
<5-7 m.a/hr: 8-10 k<J/cm~) 

4.2. ~hemical Addition System 1 No 
~ump <Polypropylene: 
100-150 Lpm; Head 10 meters H 2. 0) 

4.3. Chemical Transfer Pumps 
<Polypropylene; 50 Lpm: 
5 meter H-a_O 

5.0. PlPIHG ANJ> FITTINGS 

6.0. LIQUID ADDITION SYSTEMS 

6.1. Chemical Addition System 

5 Nos 

6 .1.1 Load Ce! 1. Strain Qauqe type 
500 kg capacity with + 100 qm 
accuracy 

6.1.2 Load Cell tank with stirrer 
and support in<J structure ~ 
capacity 500 liters 

6.2. Water Addition System 

6.2.1 Steam Injection water 1 No 
heater system with RTD 
CCap 500-600 lpm; outlet 

• wat~r temp 65 C; 
Inlet/Outlet flanqe size 3") 

6.2.2 Motorized Steam Control 
Valve CJ") 

6.2.3 Flow Indicator Controller 
CCap 100-500 lpm) 

1 No 

1 No 

0.025 

0.035 

0 .150 

0.100 

0.020 

0.050 

0.060 

0.025 

0.040 

-----------------------------------------------------------------

Affi-2 
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BROAD SPECIFICATIONS OF EQUIPKEHTS (Contd) 

PROJECT : AMMONIA FREE AND CLEANER WET TANNING OPERATIONS 

(Rs 1 n ml 111 on ) 
-----------------------------------------------------------------

Estimated Cost 
Item Equipment/Facility 
No. 

User's Counter- UNIDO 
part contribution Component 

-----------------------------------------------------------------
7.0. CONTROL VALVES AND INSTRUMENTS 

7.1. 2-Way SS Ball Valves 30 Nos 

7.2. 2-Way SS Plunqer-Valves IS Nos 
<Dia : 1 1/2 and 3"; 4-20 mA.) 

a.o. CONTROL MODULE 1 Unit 
80386 Main processor with 25-40 
MH2 clock speed with 30387 
Coprocessor. 1 MB main memory 
40 MB Hard Disc and other add on 
cards. relays, etc. 

9.0. ELECTRICAL ACCESSORIES 

10.0. INSTALLATION AND OTHER 
MISCELLANEOUS COSTS 

1 kit 

0.250 

0.:?00 

0.750 

0.100 

0.155 

-----------------------------------------------------------------
krr 

Aw- 3 



._XlllE IV 

PIOPOSED Wiie PUii FOi lllPLBEITATICll Of MIOllA FREE All> ClEAllEI WET TAlllllli CIPOATIOllS 

Surtine date ; 1st October 1992 

(IQTIS) 

---------------------------------------------------------------------------------------------------------------
o 1 2 1 4 5 6 1 a 9 10 11 12 11 14 15 

----------------------------------- ----1----1----1---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----
1 I I 

1. Fin.liuticn of cantrect with IDUIJl I I 
IM ...,. t....-y I I 

I I 
• 2. Projected cast nti•t• llWIXI 

• 

fnclu1H,. ~ pl81'1 to be I I 
Mnl to llllDO I I 

I I 
l. &fris--t 1pecifie11tiarw to • IWIXI 

98l'lt to 111 IDO I 

4. ... c fnll,_.,,,. ~ 
pr....-atfcn 

5. lelectlon of l11Pl~etfon 
Ae9ncY 

6. fcJ!i,_..t procurmm\t 

7. Civil ..orka 

I. lnstelleticn of ecJ.1ii:-nt 
end teatine 

10. Demr&trationa end Report 
Pr..,...etfan 

I 

xxul 
I 
I 

lxxu uulxxxx xxullDUIJll 
I I I I 
I I I xxu I xxu IXlWll 
I I I I I I 
I I I I IXlWI I xxxx 1 uu 
I I I I ~ I I 
I I I I I I I 
I I I I I I IJUUUCllUUUll 
I I I I I I I I' I 
I I I I I I I I iuulauxl 
I I I I I I I I I I I 

-------------·-----------------------········--------·-····· ·-------------------------------------------·--·------
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ANBEltORB V 

llILBS'l'ONES 

l. Finalisation of contract with the user . 25 Nov 1992 . 
tannery 

2. Prujected cost estimates includin9 work . 23 Nov 1$..,,._ . 
plan to be ~ent to UNIDO 

3. Equipment specifications to be sent to . 30 Nov 1992 . 
• UNI DO 

4. Design package preparation . 31 Jan 1993 . 
5. Ordering of equipments : 01 Feb 1993 

6. Receipt of equipment/local fabrication . 30 Jun 1993 . 
7. Selection of Implementing Agencies . 15 Mar 1993 . 
8. Civil works completion . 30 Jul 1993 . 
9. Installation of equipments . 30 Oct 1993 . 
10.Testinq and Commissioning . 30 Nov 1993 . 
11.Demonstration to other tanneries . 31 Dec 1993 • 



ANNEXURE VI 

Copy of the Agreement 

Signed witt. M/s.Tejoomals 

• 
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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 

"fEJOOMALS Leather Dlvlalon, 

Ambur Road, 

Pak k lapal 11, 

Pernambat. 

Central Leather ·Research 

lnatltute 

Adyar 

Madraa 600 020 

\ 

,, . 



, 
C.L..1;?..::r. 

H lt-0 rz. A S - ";2.o 

c.1. THE AGREEMENT 

IV l'-.;h 

~L--­
~ ·· 

v l'R/\llHA.\.....J\ll RAO. MA 
• ST•'l.MP ViNOOM. 

L. i"O ~l .. 31 /'.J2 
••n a 111: I C•: .. St•r•'. 

. . lb 2L 
Ka.tu11:i;11 ropr · "''"' -

THIS AGREEMENT made and entered into force this~One~ 

thousand nine hundred and Ninety three between Council otlj'\ 
\l.I :...lJV\.&.~ 

Scientific • Industrial Research, a Society registered under the .\ 

C.1.1. 

Societies Registration Act XXI of 1860, having its registered 

office at Anuaandhan Bhavan, 2, Rafi Marg, New Delhi 110 001, 

(hereinafter called CSIR which expression shall where the context 

so adaits include its successors and per5itted assign&) through 

the Central Leather Research Institute, Adyar, Hadraa-600 

20(hereinafter referred to as CLRI) 

C.1.2. H/ a TB.JOOHALS LIMITED, 

Pakklapalli, Pernambet, a Coapany re1iatered in India under the 

... JEJOOMAL·~ I ·. ·' ·". 
. '~ 
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Coapanies Regiatrat.ion Act 1960 and havin& its re1iatered 

orr~ce at 13/1 Ao Mirza Ghalib Street. Calcutta (hereina~t.er 

called aa TS.100llALS which expression shall where t.be context 

ao adaits includes its aucceaaora and peraitted aaai1na) or 

the other part. 

C.2. PREAllBLB 

United Nations Industrial Developaent. Or&aniaat.ion(UNIDO) 

Vienna(hereinafter referred to •• UNIDO) bas identified 

Central Leather Research Institute. Ad7ar 0 Hadaa-600 020 

under Project No.US/IND/90/244/2 aa t.be a1enc7 for 

iapleaentation or Environaentall7 cleaner tecbnolo17 at 

aelect.ed tanneries in India. CLRI in consultation wit.b 

UNIDO has chosen TE~OOMALS aa the boat or1aniaation for 

setting up deaonatratoion facility coat.in& approxiaatel7 

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

aaaonia free and cleaner wet tanninl operations 

(hereinafter rererre~ to aa TECHNOLOGY. The basic 

obje~tives of the proposed ACTIVITY AND TECHNOLOGY TRANSFER 
, .. 

are: 

i. to reduce aaaonia 0 chroaiu• and other toxic 

cheaical/biolo&ical load in the tanner,. waste leather 

throu&h iaproved in process aeaaurea and iapleaent.ion 

ot cleaner technoli&iea. 

ii. to achieve better water aana1aaent 

iii. to ainiaize reject.a and batch to batch variation of 

leather quality through iaproved in-process control 

aeaaurea. 
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iv. to create better vorkinc environaent and iaproved 

hou•e-keepinc in tanner1 vet •ection. 

v. to ainiaize occupational health hazard• of cheaical 

handlinc and proce••inc techniques. 

vi. to provide on-job tr•ininc to the boat tannery 

personnel in operation and aaintenance of the new 

facilities. 

C. 3. SCOPE OF THE AGUENENT 

The agreeanent. details the teraa and conditions, for CLRI 

undertakinc the activity for the TE.100HALS 1 the financial 

arranceaents, ri1hts and obligations of the partie• hereto, 

pertaining to the ACTIVITY. 

C.4. FINANCIAL ARRAllGEllENT 

C.4.1 TE.100NALS shall earaark a •ua of Ra. 10,00,000/- (Rupeea 

ten lakhs onl7) towards the counterpart iapleaentation coats 

(30X of the project coat) for iapleaenting the iteaa liatd 

in Annexure-1. 

.... 
Ra.5,00,000/- to be.paid to Cl.RI on siP&iinc the 

agreement 

Ra.5,00,000/- to &>e pled&ed for ••kin1 payaent for 

procureaent of equipaenta/facilities 

and services as specified by CI.RI froa 

tiae to tiae durin1 the iaplementation 

of the proposed ACTIVITY. 

The TEJOONALS shall in addition to char&•• as above pay to 

CLRI ro~ the personnel deputed in connection with work 

peraininc to the ACTIVITY, provide boardinc and lodcinc and 
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local hospitality at the work place. 

C.5. RESPONSIBILITIES OF CLJlI 

C. 5 .1 Cl.RI shall undertake the ACTIVITY in accordance vi th the 

scope of work detailed in the Annexure I to the acree•ent. 

C.5.2 CLRI shall co•plete the ACTIVITY including sub•iasion of 

the Final Report within 15 aontha of signing the agree•ent. 

C.5.3 The period for co•pletion of ACTIVITY could -however, be 

extended to such further period as •ay be required and 

autually agreed bet.,een the parties vitbo·1t any liability 

on the part of Cl.Ill. 

C.5.4 Cl.Ill shall provide design engineering including equip•ent 

specification for the i•pleaentation of ACTIVITY. 

C.5.5 CLRI shall provide technical assistance durinl equip•ent 

procureaent, installation, co .. iaaioninl and deaonatration. 

C.6.6 CLRI shall provide the following docuaentaaion for the 

proposed facility: 

i) Operation aanual 

ii) Process recipie for environ•entally cleaner technolo1iea 

iii) Safety .. nual 

iv) Inst.ructions for operation and aaintenance of all the 

critical equipaents 

v) Specification of cheaicala, specially need•d for 

iaple•entation of environmentally cleaner technolo1ies. 

C.5.7 Cl.RI shall provide training to the personnel of T&JOOHALS 

( nu,.ber to be autually a1reed upon) on. the followinl 

aspects: 

co2 1aa handling and flow aonit.orinl 
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ii. Controlled addition of water and cheaicals with approp~iate 

instruaentation 

iii. Online aonitoring of process paraaeters 

iv. Operation of pH control syQtea attached to the drua 

v. Safe handlinl of cheaicals and rotatinc equipaenta 

vi. D~ta locging and inforaation retrieval 

vii. Tiae sequencin1 of process operations 

C.5.8 CLRI shall deaonstrate three batches of the TECHNOLOGY to 

# the TE.JOOMALS. 

• 

C.6. RESPONSIBILITIES OF THE TEJOOHALS 

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

quantity of cheaicals/raw aaterials to CLRI within ten days 

fora the date of such a request by the CLRI 

C.6.Z The Tejooaala shall provide free access to the CLRI and 

UNIDO personnel to visit the site as and when required. 

C.6.3 The TEJOOHALS shall allow deaonstration ot the operational 

aspects of the control a_nd other ayateas and the efficacy 

of the TECHNOLOGY to the interested representatives of the 

leather industry as recoaaended by CLRI/UNIDO. This 

facility shall be aade available for deaonstration for a 

period of 3 years and can be extended on autual agret.aent 

vi th UNIDO/CLRI. The exact tiae and duration of each 

demonstration shall be finalized by CLRI in consultation 

with TEJOOHALS. 

C.6.4 TEJOOMALS shall also participate in techno-econoaic 

asaeaaaent of the TECHNOLOGY AHD ACTIVITY. 
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C.6.S TE.JOOHALS ahall noainate a coor._ aator who ahall be tbe 
I 

contact person for CLllI fro• tiae to ti- to aoni t.oi: tbe 

progreaa of the project. 

C.6.6 TEJOOllALS shal also pro" ide all baaic 

data/detaila/inforaation/aan~als available with the• and &a 

required by CLRI in respect of their exist.ins facilitiea -and technologies. 

C.6.7 TE.IOOHALS shall, conaequent to the ACTIVITY undertaken bJ 

CLRI and upon iapleaentation of results thereto, disclose 

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

t.eras for inforaation. 

C.6.8 TE.JOOHALS ahall provide adequate personnel/equipaent 

support for CLRI personnel and CLRI will not be responsible 

for any unwilful daaage caused to the property/aachinery of 

the TE.JOOHALS durins the couse of this project. 

C.6.9 TEJOOHALS shall provide necessary financial support. for the 

pro~ureaent of all the aachinery, equipaent and facilities 

as per directions of CLl:ll within the budgeted aaount as 

highlighted in C.4.1 and shall be responsible for its 

aaii'1tenance and operation. • 

C.6.10 The equipments and facilitie• to be procured froa UNIDO 

funds will be in UNIOO's naae till all obligations ·under 

this agreeaent are fulfilled by TEJOOMALS. The tranafer of 

assets to TEJOOMALS will then follow. 

C. 7 EFFECTIVE DATE, DURA'l'ION AND TERMINATION OF AGRKEMENT 

C.7.1 The agreeaent shall be effective fora the date of aigni~I 

the agreement and shall reoain in force for the period of 

15 month• fora the effective date. 
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C.7.2 Durin& the tenure of the a&ree•ent partiea bere~o can 

ter•inate the agreeaent either for violation or an7 or the 

' clauses of the a&reeaent or other work b7 &ivin& one 11e>nth 

notice in writin& to the defaultin& part7. Failure of 

either part7 to terainate the a&reeaent on account of 

breach or default b7 the oth~r shall not conatitute a 

waiver of the part7's ri1ht to terainate this a&reement. 

C. 8. SETTLEMENTS 

C.8.1 In the event of teraination of the a1reeaent vide C.7.2 the 

ri1hta and obli&ationa of the parties hereto ahall be 

settled b7 autual discuasiou the financial aettlement ahall 

take into consideration not onl7 the expenditure incurred 

but also the expenditure coaaitted to UNIDO by CLRI. 

C.9. CONFIDENTIALITY 

C. 9 .1 During the tenure of the asreeaent and for a period of 7 

years of ita expiry, both CLRI AND the TEJOOHALS 

(includins their sub-contractors if any) shall treat as 

strictly confidential and prevent disclaure thereof of all 

the inforaation and data exchansed/generated under thia 

agreeaent for any purpoaea other than that in accordance 

with this agreeaent. 

C.10. GENERAL PROVISIONS 

C.10.1 The CLRI ahall during the tenure of the agreeaent or 

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

the TEJOOHALS, consultancy work aiailar to or aaae as the 

ACTIVITY, for other parties on teraa and conditions a it 

aay decide upon. 
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C.11. COMPLETION OF ACTICVITY 

c.11.1 The ACTIVITY shall be deeaed to have been successfull7 

coapleted on subaission on the Final Report as stated 

hereinbefore b7 the CLRI to the TEJOOMALS. 

c.12 PUBLICATIONS 

c.12.1 Publication•, if an7, in reapect ot the ACTIVITY shall be 

in the naaes of S • T personnel of CLRI connected with the 

ACTIVITY. I~ all publications (papers, reports etc.), it 

will be dul7 acknowledged that the work has been carried 

out by CLRI under a consultancy aasignaent fora the 

TEJOOMALS. 

C.13 FORCE MA.JEURB 

C.13.1 Neither part7 •hall be held responsible for non-fulfilaent. 

C.14 

of their respective obligation• under thia a1reeaent due 

to the exi1enc7 of one or aore of the force aajeure events 

such as but not liait.ed to Acta of God, war, flood, 

earthquakes; strike lockout.a, epioeaica, riot.a, civil 

co-otion etc provided . on the occurance and ceaation of 

any such events, the party affected thereb7 shall give a 

notice in writinl to the other party within one aonth ot 

such occurance or cessation. If the force majeure 

conditions continued beyond six montha, the parties shall 

then autually decide about the future course of action. 

NOTICES 

All notices and other coaaunicationa required to be aerved 

on the TEJOOHALS under the teraa of thia a1reeaent, shall 

be considered to be dully served if the aaae shall have 

been delivered to left with or posted by re1istered aail 
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to tt>e TEJOOHALS at its last known address of busineas. 

Si•ilarly, any notice to be 1iven to the CLRI shall be 

considered as duly served if the saae ahall have been 

delivered to, left with or posted by re1iatered •ail to 

the CLRI at its re1istered addresa in New Delhi. 

C.15 ARBITRATION 

C.15.1 Except as hereinbefore provided, any dispute arisinl out 

of this a1ree•ent, 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 the• 

to an u•pi~a appointed by the said two arbitrators before 

entering on the reference, and the deciaion of auch 

arbitrators or u•pire, as the case aay be shall be final 

and binding on both partiea. The venue of arbitration 

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

or u•pire and the arbitration proceeding shall take place 

under the Indian Arbitration Act, 1940 

C.16 AMENDMENTS TO THE AGREEMENT 

C.16.1 No aaendaent or •odification of this agreeaent shall be 

valid unless the same is aade in writing by both the 

parties or their authorised representatives and 

specifically stating the aaae to be an aaendaent of this 

agreeaent. The aodificationa/chan1ea shall be effective 

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

otherwise a3reed to. 
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SEAL OF PARTIES 

In witness thereof the patties hereto have signed this a1r~eaent 

on the date, aonth and year •entioned hereinbefore. Parties 

For and on behalf 

of CLRI 

~____... 
~ure 
Designation 

... i!CW44 
N. MlYANMAYANA .............. c........,.,,, I I llllllun 

W..t~1IPIR 
c-......... ._. lnse'-

Seal . ilf"ltADYAa.. ~~ OlO 

Witneaaea (N .. e • Address) 

Date 

COUNTERSIGNED 
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Seal 

Witneaaea (Naae • Addreaa 
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ANNEXUU I 

Facilities to be cereated with counterpart funding fro• TE.JOOHALS 

1. Civil works covering working platfor•• control roo• and drain 

ayst:.ea. 

2. Dru• aodifications 

3. co2 deli•ing accessories 

4. Pipings and fittings 

5. Accessories to liquid systea 

6. Electrical/electronic accessories 

7. Inatallaction and other •iscellaneoua jobs. 
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CHROME RECOVERY 
AND REUSE 



• 
CHROME RECOVERY A~D REUSE SYSTEM 

2.1. OBJECTIVE 

cleaner and environmental Introduction of 

friendly technologies like chrome recovery and reuse 

system to reduce the pollution generated in the process 

of leather manufscture. 

OUTPUT 

Implementation of fully operational appropriate 

chrome recovery and reuse system in a selected 

tannery/central place at Pallavaram, which is cost 

effective and suitable for local conditions. 

2.2. ACTIVITIES 

Studying the presently prevailing chrome 

tannage, the quality of spent floats and analysis of the 

chrome content. 

Design 

co 1 lect ion and 

of chrome tanning 

fully operational 

systems, evaluation of its ability. 

exhaust liquor 

chrome recovery 

Tender;ng 

commissioning of 

through UNIDO, 

the chrome recovery 

insta 1 lat ion, 

plant and 

standardizing the system for reuse. 

Demonstration of process and techno-economic 

viabi 1 ity. 

2. 1 
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2.3. EXPECTED RESULT 

Minim;ze the wastage of about 150 tonne~ of 

basic chromium sulphate per year into the environment 

from Pallavaram tanneries. 

- Protection of environment and meeting pollution 

control standards. 

Saving of about Rs 2.5 million worth chemicals 

by introducing cost effective system. 

Minimize the operation and maintenance cost of 

central effluent treatment system. 

Minimize the disposal problem of the chrome 

contained sludge . 

2.4. PRINCIPLE OF CHROME RECOVERY TECHNOLOGY 

The technologies for chrome recovery and reuse 

adopted in the developed countries (i.e. Italy) with 

sophisticated control units like automatic chemical 

dos1ng, filter press for sludge dewatering etc .. can not 

be replicated in India due to trad1tiona1 nature of the 

tann1ng process applied, characteristics of the 

effluents, their discharge pattern, technical manpower 

capabilities in tanneries, local field conditions etc. 

Therefore, an appropriate technology developed by CLRI 

in association with Haskon1ng/TNO under Indo-Outch co-

2.2 



operation on env;ronment and adopted Kanpur 

tanneries is proposed to be implemented ;n Pallavaram as 

a part of UNIOO ass;sted project. The principle and 

technology of chrome recovery system ;ncludes: 

- Segregat;on and collect1on of waste chrome liquor 

- Pre-treatment and chrom;um prec;pitat;on us;ng Mgo as 
alkali 

- Decant;ng of supernatant l;quor 

- Red;ssolving the prec;p;tated chromium w;th sulphuric 
acid 

• 

- Reuse of the recovered chrom;um ;n tanning process 
along with required quantity of fresh chromium salt 

2.5. CAPACITY OF THE SYSTEM 

3 
In Pallavaram, abnut 15 m of exhaust chrome 

liquor is discharged per day. The Arafat Tannery wh1ch 

is having process;ng of 5.6 tonnes of h;des from raw to 
3 

wet blue/day discharges about 7-8 m of exhaust chrome 

luqior per day, it is more than 40X of the total exhaust 

chrome discharge from Pallavaram tanneries. The chrome 
3 

recovery system with about 9 m capac;ty per shift with 
3 

capability to handle 18 m /day in 2 shifts can meet the 

Pallavaram tanner;es requirements including 

future expansion upto 20X capac1ty. 

2.3 
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2.8. BRIEF DESCRIPTION OF THE PROPOSED SYSTEM 

3 
A 18 m /day capacity chrome recovery and reuse 

system was installed at M/s Arafat Tannery at Pallavaram 

near Madras city. It 1s the biggest wet blue tannery and 
3 

discharges about 7-8 m /day of exhaust chrome liquor. 

The needs of the Arafat Tannery and other tanneries in 

Pallavaram area will be met by operating the system in 

two shifts of each 8 hours. The waste chrome liquor from 

the Arafat Tannery, where chrome recovery unit is 

installed, will be transported through a pipeline to the 

recovery unit and the chrome liquors for the 

neighbouring tanneries will be transported by lankers. 

Necessary intermediate storage facility will be created 

for the purpose in the chro;ne recovery system. A 

working arrangement 1s being evolved 1n 

consultation with the Pallavaram tanners for smooth 

implementation. operation and maintenance. The work is 

in progress in this direction. 

2.7. TRAINING 

CLRI will provide onsite training to the tanner1es 

to carry out sample analysis, operation and maintenance 

of the chrome recovery system and reuse of the recovered 

chromium. A tra1n1ng module w111 also be prepared and 

provided to the concerned tanneries and UNIOO. 

2.4 
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2.8. TIME SCHEDULE FOR PROJECT IMPLEMENTATION 

The implementation was or igina 1 ly est in;!lted as 10 

months. The revised estimate indicate an extention of 

delay of 5 months. 

2.9. AGREED HOOE OF FINANCING 

The cost of this demonstration project is part;ally 

shared by the user industries as detailed below. This is 

to ensure their technical as well 

involvement in the project. 

CAPITAL INVESTMENT 

i. UNIOO CONTRIBUTION 

Equipment and installation of 
chrome recovery system 

ii.TANNERIES CONTRIBUTION 

a) Civil work for chrome recovery 
system in Arafat Tannery 

as financial 

USO 48.000/-

Rs. 25.000 

b) Civil works for collection of Rs. 2,50,000 
chrome liquor at individual 
tanneries 

c) Tractor and trailer with tanker Rs. 4,00.000 
for trensportAt;on of waste 
chrome liquor oy the user tanneries 

111. CLRI (MADRAS) CONTRIBUTION 

Knowhow and design engineering Fee Rs. 2,00,000 

0 and M Cost 

Operation and maintenance costs will be borne by 
the user tanner1es. 

2.5 
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tnlD>O PROU-.CT i US/DID/90/244/2 

TDm SCBmULS l'OR DIPLDIDITATIOll 01' CBR<»m UCOWRY AID> DUS• SYSTml 

--------------------------------------------------------------------------ACTIVZTI•S llOt1TllS -> 0 3 ' 12 Kay H 

------------------------------------------------------- -----------------
I 

1. P.ield Study XU I 
I 

2. 1'.ield Imiprcnrement XXDIXX 

I 
3. Inplant Layout Preparation XDXI 

I 
•. Bxecution of Civil worka l**X**X 

5. Specif icationa to UllIDO 

6. Deaign Package Preparation 

7. Tendering and Ordering of 
Squip .. nta 

8. Impl ... ntation through 
Contract Aganciea 

9. Trial Run 

10. Standardisation/Training 

I 
XXDI 

I 

•***'X 

l'QllXllllllXX 

xux:x1 
------------------------------- ------- ----------------------------------
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2.10. COST PROJECTIONS FOR NORMAL OPERATION DURING TWO 
SHIFTS 

1a. Total chrome tanning processing 
capacity in Pallavaram tanneries 

= 4000 tonnes of 
skins/hides/year 

b. Total number of working days 

2. Use of chromium salt (BCS) 

3. Wastage of Chromium Salt 

= 270 days 

= About 320 
tonnes/year 

(i.e. about 35-40S is discharged in 

::;: 120-130 
tonnes/year 

wastewater) 

4a. Chrome liquor discharge in Arafat 
tannery 

b. Chrome liquor discharge in other 
tanneries 

3 
= 7-8 m /day 

3 
= 7-8 m /day 

3 
Total exh~ust chrome liquor 
discharge 

= 14-18 m /day 

3 
5. Capacity of chrome recovery system = 18 m /day at 

6. Capital cost of the chrome 
recovery and reuse system 

Civil works in main unit 
(Arafat Tannery) 

Equipment for Chrome 
recovery system including 
installation 

Cost of tractor & trailor 
with tanker 

the rate of 
per shift 

Rs.2,50,000 
(By host tannery) 

Rs. 13,00,000 or 
46,000 USS 
(By UNIDO) 

Rs. 4,00,000 

9 

(By Tanneries) 
[Alternatively hiring 

m 
3 

Tractor and Trailor i• 
considered] 

Civil works for collecting 
exhaust liquor in individual 
tanneries 

Know how and 
Engineering Fee 

2.6 

Rs. 2,50,000 
(By Tanner'iea) 

Rs. 2,00,000 (By CLRI) 
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Annual operating coats 

Maintenance 
Labour 
Chemicals (Mg0,H2So4 etc.) 
Electr ic;ty 
Mi see 11 aneous 

Coat in Rupees. 

30,000 
30,000 

4,00,000 
20,000 
25,000 

Total annual plant operating cost 5,05,000 

3,20,000 Financial costs towards 
investments 
Depreciation 
Additional transportation cost 
using Tankers/Trailors 

1. Total annual cost 

2,70,000 
90,000 

11,85,000 

Total annual cost for 100 tonnes = 
(OR) 

Rs . 11 , 85 , 000 

Recovery cost of chromium is 
tonne, 40 tonnes in Arafat Tannery 
per tonne for the use of 60 tonnes 
additional transportation cost. 

Benefits 

8. Value of chromium recovered for 
100 tonnes at about Rs 20,000 
per tonne 

about Rs 11,000 per 
and about Rs. 12,500 
by other units due to 

= Ra. 20,00,000 

(i.e. 1~ reduction in cost price) 

9. (8-7) Gross prof it/year : Rs. 8,15,000 

10. Net prof it excluding taxation = About Rs.4,80,000 
etc. 

11. Percentage of net return on 
total investment = About 25X 

12. Pay back period = 3-4 Years 

-----------------------------------------------------------------
Note : One U.S. Dollar = 28 Indian Rupee• approx111ately 

From the coat benefit analysis 1t can be observed 
that the cost of recovered chromium works out in the 
range of Rs. 11,000 to Rs. 12,000 per tonne, against the 
fresh chromium salt which costs more tnan Rs. 22,000 
per tonne. The pay back period of the entire system 
about 3-4 years. 

2.7 
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2.11 Execution of Agr .... nta 

2.11.1 CLRI-AFT-PTIETC Tripartite MOU 

The CLRI had entered into an agreement 

(Annexure 2.1) with H/s Arafath Tannery (AFT). 

Pallavaram and M/s Pallavaram Tanners Industrial 

Effluent Treatment Company (PTIETC). Madras on 15th 

September 1993 for the establishment and operation of 

chrome recovery plant at the premises of M/s Arafath 

Tannery. A representative of Tamilnadu Pollution Control 

Board, Madras and Dr Z Kotasek, Chief Technical Adviser, 

UNIDO signed the document as witnesses. The agreement 

covers: 

i) Knowhow, design engineering and techn1cal 

assistance for erection, commissioning and 

technology implementation by the CLRI. 

ii) The total capital cost of the project to be shared 

by the UNIOO (limited to USD46,000) and M/s Arafath 

Tannery (Rs.0.25 million). 

iii) The required land, building, chrome liquor storage 

and drainage facilities and other fixed capital 

items to be provided by M/s Arafath Tannery. 

Operating costs including raw materials, chemicals, 

power, etc. will also be borne by this Company. 

1v) The chrome recovery system can also be used by the 

other tanneries to be Jecided by PTIETC on terms 

and conditions mutuaily agreed upon. 

2.8 



• 

• 

v) PTIETC wi 11 (a) ensure the construction of 

collection tanks in individual tanneries for the 

segregated exhaust chrome liquors, (b) provide 

transport facilities for the liquor transportation 

from them to the chrome recovery plant, and (c) 

execute works for approach road and 

additional storage tanks as required at M/s Arafath 

Tannery. 

2.11.2 Mult;party MOU betw .. n AFT, 
PallavaraM Tanner• 

PT IE TC and 

The MOU outlines the spirit of cooperation and 

the technical and financial conditions ror 

collection. transport, reprocessing and reuse of chrome 

liquors of Pammal-Pallavaram-Chrompet Area with the 

chrome recovery plant to be set up at H/s Arafath 

Tannery under the UNIDO programme to be functioning as 

the nucleus. The fulfilment of this MOU (Annexure 2.2) 

will be supervised and actively supported by the TNPC8, 

CLRI and UNIDO whose representatives signed the MOU •• 

witnesses. The scope of the MOU is as follows: 

i) Development and 1mplomentat1on of a eingle and 

efficient collection system of the spent chrome 

tanning liquors from the tanneries participating in 

this programme. 

ii) Installation of intermediate storage facility at 

AFT .to receive the chrome 1 i quors from the other 

tanneries. 
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iii) Transportation of chrome liquors by PTIETC. 

iv) Fixation of cost price structure and formulation 

of payment and accounting conditions by PTIETC . 

v) Reprocessing of chrome liquors by AFT at agreed 

processing cost. 

vi) Provision for processing of chrome liquors from 

non-member tanneries of PTIETC at a mutually agreed 

processing cost structure . 

2.10 
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ANNEXURE 2.1 
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and PTIETC 
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MEMORANDUM OF UNDERSTANDING -· ::_~::~.;~ 
. ' . ,. :\".. 

- ·, 
... ,_ ...... · 

AMONG ·· ~·-
--.\.a . '~~~,.I 

.. ~ '\.. . .· . ; 

CENTRAL LEATHER RESEARCH INSTITUTE, ·MADRAS -.. 

AND 

MIS PALLAVARAM TANNERS INDUSTRIAL TREATMENT COUP.ANY . 

: MADRAS 

ANO . ..... 

MIS ARAfATtl LEATHER {TANNERY) MAllUQCTUR-MADIM&-

FOR 

ASSISTANCE IN TREATMENT OF TANNERY EFFL.UENT, 

CHROME RECOVERY & ftEUSE SISTEM 

UNDER 

UHITED NATIONS INDUSTRIAL DEVEU>PMENT ORGMUSAT•ON 

ASSISTED PROJECT . . ' . 

-· 

r 

·:..' .. 
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. 0 . : ~;>~ <'; 
-A~· 
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M &o2~1 .. .:l,o 

~ 

v~ ;~;~71 
.............. d!iu8it-u•-'. 

l. lfc. f5~~:rr 
t. -..-'lj lt.iir..:'-ai Qu.r1.., Wt-9 

-.••MC:uL.•~. «ii•ar111t.11. 

MEMORANDUM OF UNDERSTANDING 

ASSISTANCE IN TREATMENT OF TANNERY EFFW£NT lfdIL NADU, INDIA 
CHROME RECOVERY AND REUSE SYSTEM IN PALLAVAJU.N/ PAHHA.L, MADRAS 

This Meaorandua ot 1.1.DderstaadiJla CM.0.U) .ade and entered . . . 

into force this .. !}':' .. day of ··S...,~ .. thia One 

thou•and nine hundred and ninty three between l. Council of 

Scientific 6 Industrial Reaearch CCSIR), a Society 
reiiatered under the Societies Reiiatration Act XXI of 1860 

Marg, New Delhi-110 001 throu1h the 

having its registered office at Anuaandhar Bhavan. 2, Rafi 

Central Leather 
.Research Institute CCLRI), Adyar, Hadras-600 020; 

AND 

.2. M/a Pallavaram Tanners lndu1trial Effluent Treataent Co11pan>· 

Ltd Cbereinatter called PTIETC>, 19-A, 7th Main Road, New 

: ! : I I · '. 
Colony, Chroaepet, Madraa-600 J44; 

l.rfUIL•.2_j1. ... '•·~·· · .. ~ ... 1 1.1 • 

/ ll-V'..-. ( 

• ' f, · · · ; , :· • 1; " :~ TClf 

..., . - ' 
l &~ ~ >~_/ 



ANO 

3 M/s Arafath Leathers (TANNERY) Manufacturers Thlruneermala1 
• 

Road. Chromepet. Madras-600 044. 

PREAMBLE 

Under Un1ted Natlons Industrial Development Organizatlon {UNIOO). 

v;enna assisted project No. US/IND/90/244(2) ;n cooperation w1th 

Tamil Nadu Pollution Control Board (TNPCB), Madras-600 004. 

CLRI has been assigned with the task of 1mplementing chrome 

recovery and reuse system in around Pallavaram & Pammal area for 

the benefit of tanneries in Tamil Nadu. It has been agreed upon 

that area by M/s Arafath Tannery, PTIETC, CLRI and TNPCB to 

implement the chrome recovery and reuse system in the premises of 

M/s Arafath Tannery for the benefit of M/s Arafath Tannery and 

other chrome tanneries in Pallavaram/Pammal area as detailed 

below as a part of the agreement terms with UNIDO in implementing 

Cleaner Technology Programme by CLRI. 

ROLE OF CLRI & FINANCIAL COMMITMENT 

1. CLRI shall carry out a detailed study the prevailing chrome 

tannage. sampling (3 sets) and analysis of chrome content 

from the segregated exhaust chrome 11Quor from M/s Arafath 

Tannery. 

2. CLRI shall prepare design. layout preparation ana drawings 

for exhaust 11auor collection drainage 1n M/s Arafatr. 

Tannery and fully operat1onal chrome recovery and reuse 

system including evaluation. 

3. Techni~al and Engineering capital assistance (mechanica~. 

screens. electrical and instrumentation; for 

fabricat1on. erection. commissioning and stancardis1ng .. 
' . .. . ' ,. " ~] .. ~ ... ~ .... 

1 -<--' -., . 
-.. 

r~ .. 
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chrome recovery and reuse system (about 18 cu.m per day 

capac1ty) 1n M/s Arafath Tannery prem1ses to be used by H/s 

Arafath Tannery and other tanneries to be dec1ded by PTIETC. 

4. Demonstrat1on of chrome recovery and reuse process and 

techno-economical viability and tra~ning. 

5. The total indicat1ve cost towards the techn1cal and cap1tal 

assistance (mechan1cal, electrical and lnstrumentat1on) by 
th~o~ h UNlbO 

CLRikfor lmplementation of chrome recovery and reuse system 
., • ., ~-~"6 

1n M/s Arafath Tannery wouldk9e ~t Rs 15.0 lakhs. 

RESPONSIBIL.ITIES OF M/S ARAFATH TANNERY & FINANCIAL COMMITMENT 

1. ARAFATH shall provide about 300 sq.m land duly levelled and 

a covered shed of about 120 sq.m with A.C. sheet roof. 

2. Shall provide civil works towards drainage re-arrangement 

for collecting the segregated chrome 11quor. 

3. Shall ensure Construct1on of.. collect1on/storage tank of 

about 15-18 cu.m capacity below ground level to rece1ve the 

exhaust chrome liquor from (M/s Arafath) Tannery. 

4. Shall take necessary act1on for initial deposit. if any, to 

the Electr1c1ty Board for provid1ng power supply to the 

chrome recovery system. 

5. M/s Arafath Tannery shall provide at their cost raw mater1al 

(h1des/s~insJ. chemicals. power. etc during the trial runs 

and continue to ut1l1ee the chrome recovery and reuse 

system 

6. The 1nd1cat1ve capital cost towards the c1v1l works 1n M/s 

Arafath Tannery would be Rs 2 5 lakhs . 

. '"'"'~··. '' ,., ..... -.. 
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ROLE OF PTIETC/BENEFICIARIES & FINANCIAL C°'4'4ITMENT 

1. Shall ensure construct1on of collection tank (8-12 cu.m) 1n 

1nd1v1dual user tanner1es for the segregated exhaust chrome 

11Quors. 

2. Shall take responsibilit1es for hlring/purchasing tractor 

and trailor with tanker (4-8 cu.m capac1ty) attached w1th 

pump set to transport the exhaust chrome liquor from the .. ind1vidual user tanneries to the chrome recovery system in 

M/s Arafath Tannery premises and re-d1stribut1on of 

recovered chrome liquor to the respective tanneries. The 

cost of such hiring/purchase of tractor/trailor will be 

frone by PTIETC. 

3. Prov1de civil works for approach road, additional 

collect1on/atorage tanks facil1ty 1n M/s Arafath Tannery 

premises and containers for storing the recovered liquor for 

distr1btution to the reapect1ve tanner1es at their own cost. 

In addition,·any other civil works required at M/s Arafath 

Tannery for using the chrome recovery system for other 

benefic1aries and reuse arrangement ln the respective 

tanner1es shall be borne by the PTIETC/respect1ve tanners. 

GENERAL ITEMS 

1. The civil works for construct1ng the collect1on tank ln 

each tannery would range from Rs 30.000 - 50.000 depending 

upon the capacity. T"• c1v11 works towards approach road. 

extra storage tanks in M/s Arafath Tannery premises for the 

use of other tanner1e~ would range from Rs 1.5 - 2.5 lakhs. 

If it 1£ proposed to purchase the tractor and trailer w1th 
, , , . 

'' ' .. 
~"' • I._• 
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tanker and pumping facility, it would range from Rs 4-5 

lakhs. 

2. M/s Arafath Tannery shall permit the CLRI pro3ect staff or 

authorised agency to carry out the inventory. sample 

co 1 lect ion, inspection during the chrome recovery system 

execution. trial operations, etc and provide all data to 

CLRI on the type of process, processing capacity, future 

experimental/demonstration programme etc as required by CLRI 

and UNIDO. 

3. The chrome recovery system will be implemented by CLRI in a 

period of about six months after the completion of the civil 

works by M/s Arafath Tannery as per the CLRI design drawing 

and time schedule . The civil works are expected to be 

completed in two months. After trial run, CLRI will provide 

technical guidance and free laboratory support to M/s 

Arafath Tannery in standerising the reuse process for about 

Four lots. M/s Arafath Tannery shall employ or engage 

competent personnel to operate the Chrome Recovery System 

4. M/s Arafath Tannery shall be responsible for the safe 

custody of all the supplies made by CLRI and shall provide 

safety measures for the structures. mechanical equipments 

etc during the erection and future operation of the system. 

5. M/s Arafath Tannery and other beneficiaries shall attena the 

6. 

-. 

periodicai meetings arranged by CLRI/TNPCB/UNIOO/PTIETC and 

maintain the plant as per the guidelines of CLRI. 

M/~ Araf ath Tannery/PTIETC Sha 11 acknowledge the 

contribution of the CLRI/UNIOO in the Display Boera. 

Advertisement etc. anc demonstrate the chrome recovery 

5 .­., 



process to the v1s1tors nom1nated by CLRI/UNIOO/TNPC8 dur1n9 

thb per1od of MOU and after 1ts exp1ry also. 

• 7 . The sole r1ght of the techn1cal know-how of the cnra.e 

recovery and reuse ·system vests with CLRI. H/s Arafath 

Tannery/PTIETC/user tanner1es shall not d1sclose d1rectly or 

1nd1rectly any 1nformat1on and data exchanged/generated 

under th15 H.0.U for any purpoae w1thout the conaent of 

CLflI. 

8. If for any reaaon M/a Arafath Tannery/PTIETC are not able to 
• 

comply w1th the time schedule or follow the CLRI'a 

gu1del1nes or UNIOO w1thdraw1ng the financ1al support CLRI 

at 1t& d1scret1on after 1nform1ng TNPCB •hall have the 

11berty to w1thdraw 1ts 1nvolvement, take back all the 

materials suppl1ed at M/s Arafath tannery prem1ses and 

term1nate the H.0.U. after g;v1ng a month& not1ce 1n 

regards. 

9. The working &chedule/f1nanc1al arrangements for ut1l1s1ng 

the chrome recovery system 1nstalled at M/s Arafath Tannery 

prem1se~ oy other tanners w111 be sorted out mutually Dy 

Ml~ Arafath Tannery and PTIETC. CLRI will prov1ae techn1cal 

gu1dance 1n the matter. 

10. The val1d1ty of th1s M.O.U ls for a per1od of one year from 

the date of s1gning the M.O.U. and can be extended at th• 

apec1f 1c written request of e1ther of part1es. 

1 • . . . In case of any dispute, the matter w1ll be referred to the 

aole arb.tratlon of 01rector ~eneral, Council of Sc1ent1f1c 

6 
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and Industr1al Research (CSIR). Delh1 or his nomineee(s) 

whose decision shall be final and binding on the part1es to 

th1s M.O.U. 

········~····· 
c'i( &! S ZC44 
N.~ 

W8N4 111*4 
Controller fll fL6 d Mt • 
~ -.rtf ~1MR 

Ct·n •. ~ .• e .. 1her a....ai.....,. 

""1lft ADYAJl. 1l'UV MAOIAS-OOD 010 

Countersigned by 

r -- -I ,..,,.. \ ~ ,... ~ ..... ,/. ..... .:-- ........ . --· 
TN PCB 

.M ...... . 
UNI er1r 

-
...... ·~\"~:-~."\ ..... . 
M/s Arafath Tannery 

PT I ETC 

< -



ANNEXURE 2.2 

MOL' between AFT 

and PTIETC 



HEHORA~DUM OF UNDERSTANDING 

7 hi~ deed of ~randlJTl of Understanding is executed at ~dra::. .._ -~ 

J .,,~1. ~-. lq9"1 h . . ed '"--- nd 
/ r ·' • •· .. ! ur.t.cr, _, by t 1e t1<1rt1es mention ucreu er: 

··V· . ·, · Lavaram Tanners In<bstrial 
i:.- ·1\,;·~i.1: 1\-eatment Cnrnparr., Ltd.( further PrIE!C) 

I •-'"', 11·h Ma in Ro•j, 
~\' .... 1..ouy, 
Cht~tl 
Hedras ~jQ 044 
represented by the ""la:laging Director 

~~-. .;rdtath Leathers (TANNERY) 
~111 .• ,. -;c •:urers Thiruneenna lai Road, 
i:l·u-..... • .~-:~t. 
··i<J<: .• : ·::~iC !Jo+... (further :\RAFAIB TanneryJ 
rt:::(•! .--,..::·1l£:d by the :-tanaging Partner(s) 

la. ·- ·:.-'-!embers of the above E'I'IE!C 
us.•~'. -:rn.·001i1.111 salts in their tanning 
t::n•;1-.::v~s (further Tannerv (s) 
rei•c• .. ~.1.-t><l by the nief Executives of 
F.il<.~• ;_nHvidual tannery 

for the objectives explair:ed ~10'•: 

1st Part'-

Jrd and 
further 
party. 

,~~- per the joint JNIOO-INOIA pr~ject 1.S/IND/90/244 11.:\.ssistance in 

Tr1:a'.:..: t::11 ?f Tannery Effluents" objective/output 2.2./2 a fully Op.!rational 

~hrc.cn~ =~overy unit will be installed in the selected clusters of tanneries 

wii:r1 the ::ost effectimess of the process being suitable for local conditions. 

Lui-i .1.: I 1'J1 the Pallavaram clusters of tanneries has ~en selected a; :t 

suJ.t.mk j.>lace for the developnent of the above c~.~p.:ment oi the pro jt:e ~. 

(A.ll'i11" me subsequent year of 19<72 the Afu\FA'IB :..Cathers \ !annien · 

'.)al•~ ... ~ :i..:::i·rers has kindly offered its factory site and f inaoc.ial- as ·..:ell .l::. 

tee h1 ·1.:.~1 involvement for the implementation of tr.e ~r~ Recovery ?lar.t. 

1ht _, .. Hiditions, responsibilities and involvement under which this plant · .. ill 

be t:O}.Jl.tTit::nted have been for.nulated in a tripartite cooperation agreement .Jf 

tht :n~in partners Cl.RI, PTIETC and ARAFAni Tannery and signed by them in tile 

folli .. ,t the separate ~randl..ITI of Wlderstanding. 

:·or the efficient utilisation of tr.e i:1stalled Olrane Recovery Plant 

anc for the achieve"ent of the positive environnental i.rnpac.ts a regular 

col 11~:.t rn~ and delivery of ~he spent chrane tanning liquors fran the tanneries 

of tilt:? duster has to be established and regularised. 



-:2:-

di• '.'1cT10r~un of understanding as belO\oi characterises the spirit d!iu 

th,- .:.".>Ck'.ii::.ions for the close "envirocment and econooy friendly" cooperation 

':>et\.c.·:!° dl partners involved in the c.ollecting, transport, reprocessing ~nd 

ra·~· •.. r the O\ranil.m liquors of the Pamnal-Pallavaram-0\rompet area. n-.~ 

~-(~ -t.::-itation of the project and the fullfilment of the ~randl.lrl will t.~ 

suter-~:e<l and actively su~ported by the Project agencies/witnesses namely by 

thr n ~-1, TNPCB, and t:ND IO. 

l} to improve treatment perfonnance of the newly establishe::l CETP at 

Pailavaran by diminishing considerably discharge of O\ranillll Salts int· 

ttiE: tannery effluents of the cluster • 

2) to reduce content of Olrcmil.lrl in treated eff ~~en ts as •ell as in tb~ 

effluent sludges enabling their future use in agriculture, forestry anci 

for soil conditioning. 

Jj t<• develop an efficient and reliable chrane recovery process· and reuse '· 

c.:lE- recovered chranil.lrl salts in tanning and retanning operations of the 

l-.:.nner ies. 

4) i.e. develop the collection-, delivery i recovery-and reuse of chrcni' .. ·.; 

·::,lts as an econcmically viable proc~ss and prcfitable business unit. 

r·. create better working envirorroeot and to l!tlprove house-keeping ii. 

ff~ tanneries as '"'ell as in the adjac~nt areas. 

) : ~i, iemonstrate the enviromiefltal, technolo~ical and econanic feasibilit..­

·Jf. the chrane recovery cycle to the tanners ar.d visiting exparts fr(), 

:1;dia and abroad. 

l) .*-Velopnent ,.nd. implc:mentation of a sirn;>le and cf f icient colleci:ilJ·• 

.~!tern of the spent chrane tanning liquors from che dnms (paddles e~-:. 

m<:solin~ to collect ~5-90% of the tanning f bat a" :t :nininun. 

2~ ;.~tallation of the adequate storing, .:orrossion resistant tan'.r of "n~ 

.,~•it i:hrar.e liquors enabling to collect ; days chrane tanning u.._.1..1.;; 

, • (iarge of the tannery as mininun. 5torin5 tank will be provided wu: , 

:: c~er.ing or filtrating facilities (1-2 ~ Gap), corrossion resistant · 

, .. ups 'capacity 15-20 Mins/rank), and simple volt.r.le :neasunng .:ievise. 
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-·J·­. . 
Strict prevention of the adni.xture of the spent chrome liquors with the 

uther spent liquors of the tannery such as soaid.~-, delW.:.and ba~ 
1:: fluents and washing waters. 

' ' l'ltrcduction of the systematic evidence about the volune and gualitrC.-BK) 
·>i :;pent liquors delivered to the Cr-recovery plant. 

°lJ :;.iurJli.ng the head of the Cr-recovery plant about any significant chas-: 

in the pickling-and tanning process which could have a significant illplc.t 

:y; ~he Cr-recovery process (use of Al-or Zr salts, UH of Cr-syntas or 
nigh exhau•tion chraniun complexu etc.1 

h~ ::valuating the technological feasibility of the reuse of the rec.over~ 

!:_l!.raae baths in the production of the tannery (as an .dditlon to tht 

pi~kJ.e, a• retannina-or split taming agents, as s.Uc:hrGlin& tamini 
?~enc etc.) 

Eech Hmaber-ranne.,.·agr~es that: 

- ~!'le i.a!>lementation cost 2f the points 1-6 will be fully covered by th? 

t.1nriery itself. 

,:~ spent c.hrane liquors will be collected, stored and offered for thie 

.!-:_iiv.:cy to the c.r-recc.very plant free of cost. 

•t:·.r.eiopr.ent of the tanning/retanning process t:.a~ed on the reuse of ~ 

~-·-~=~~.rered bath will be in the sole r-esponsibilitv of the tannery. 

l) i.lt=vc. lopnent of the organisational structure and b.&siness principles for 

:;t¥. tripartite txi.iness motivated cooperation between Tanneries, ~ 
~ECO\/ery plant and Pl'IETC in which: 

· ·:3~nery will collect and offer all er-liquors for ~•pr~es1ini and will 
~~use the reprocessed Cr-baths in its production operations (if 
pouible). 

- PTtE:l'C will tran•port 1pent chrani.1.1n liquors tr~ tne donor canner1e1 '" ..• ........___. 

-:n• Cr-recovery punt and will provide del1v111ry of the reprousaed 

·~t'l?:r.wne liquors to the tanneries or other custcmers. 

•• ~1 •. c-ecovory plant at i\Mt"Ani Tannery will npt'~H• delivered c.hrcniu~ 

. i.i.:~iors into a chrane tanning bath of standard concentration o·f Cri'~· · 
·. '?..;dard besicity a.ad r.onsistent .:idit:1 and co~_.ntration of :w:i. 
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2) Proposal and adoption of the cost price structure and fornulation of the 

payment-and accounting conditions for: 
- transport of the spent Cr-liquors fran the tannery to the chrane 

recovery plant. 
- retransport of the Cr-recovered bath to the tannery/custaner 
- transfer/sale of the reprocessed Cr-bath by AR.\FAlH TANNEllY TO Pl'IE'OC or to 

the custancrs. 

It is reccmnended to express the cost and price structure in Rs.per Kg. of 
Cr or er2o3 cf standard basicity (33°Sch.) 

3) Purchase of the transport facilities for the delivery of spent Cr-liquors 

to the Cr-recovery plant and for retransp:>rt of the reprocessed Cr-baths to 
the custaners/tanneries. 

Recarmended mode of transport: 

t1:octor (35 H?) and 4 wheel trailer 6 x 12" with 2 SI~~ ~?r ~ · '·: total 

capacity 4000 + 2000 l • 6000 l and one el. punping set (el. caole 70 ~ )­

anticipated investment cost of Rs.0.5-0.6 MIL. 

4) Provision for testing of Cr-liquors and :,aths (as advised under point 2) 

at the testing and control laboratory of the CEI'P-Pallavaram. 

5) Ensuring profitability of the Cr-recovery process by adopting reali4it1c 
prof it margins for all three partners. 
~cmnended delivery price of the reprocessed Cr-bath should be by 15-20i~ 

lower when CQTI{>ared with the market price of the standard Cr-tannin• 
agents. 

; / P. .:processing of the delivered and hooozenised Cr-soent liouors into a -r­

s~r.ni~ bath of standard concentration and ?8sic.it)' ~f Chraniun-salts 
~uaranteeing the consistent quality and ~ood tanning properties of the bathby 
strictly observing the teclvlology and advise of c..RI. 

:j Installing a simple and efficient system of collecting spent'Chrane liquors 

in Arafath tannery with a relevant pipe-line and Pl!TJ)ing system for direct 
punping of the Cit .. liquors into equalizing tanks of the Cr-recovery plant. 

3) In cooperation with PTIETC and CL.RI selecting aoo appointing the :-ianager· 
in-charge and the operator(s) capable to run efficiently the Cr-recovery 
pldnt and ensuring their training in all operational aspects of the plant. 

.. 
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4) In cooperation with Cl.RI and PTIETC developing aoo stabilizing testing­

and control system of all inputs and outputs of the plant enabling a 

re:liable ev3luation of its perfonnance and quality of the outputs. 

5) Controlling the operational cost of the process and ensuring the 

profitability of the plant ard price: quality canpetiti'll'ness of the 
product. 

6) Developing efficient maintenance and house keeping of the plant and 

associated facilities and allc~ing for demonstration of the Cr-recovery 

technology and training in the operation-and management of the process. 

EFFECTIVE DATE, DURATION A\'D TERMI~ATICN OF AGR£E}t~1' 

lhe ar<lve understanding shall be effective from the date of si5nin~ 

by all parties and shall be in force until withdrawal of any cf the party­
si..snator:1 of the memorandun. 

L:>uring the tenure of understanding any party can terminate the 

agreement giving thtee !TX>nths notice and not explaining reasons for such 

decision. However the previous discussion of parties before such decision is 

takE:n is highly recoomended and requested. ~;o financial, legal or other 
cla~s or consequences will be derived or a~eFtC!Ci from such te~ination. 
SPECIAL CONDITIONS: 

1) Item; supplied or installed under C~T~ assistance will be ~ept under 

separate inventories with pro~r maintenance and care until transferred 

into the ownership of the plant or ?I'IETC. 

2) The sole right of the technical know-no• of the chrane recovery and 

reuse system vests with Cl.RI. ~/s. Arafath Tannery/PI'lETCYuser 

tanneries shall not disclose directly or indirectly any information 

and data exchanged/generated ~nder ~his ~.J.~. for .any ?Urpc:>SP 

~ithout the consent of CL.RI, C~I[X) and :\"?C3. · 

3) :h~ collecting, processing and reusing system cf :hromil.ITI liquors ~ill 

~ developed and stabilized within 3 '!lonths after .:oomissioning of the 
Cr-recovery plant. 

4) ;.Jew ~her-Tanneries will be invited after their accepting the 
conditions stipulated in the ~rand1.JT1. 

5) The processing of the chranh.m liquors or chrootl1.JT1 hydroxide sludges 

offered or delivered by the non-members of the ?TIITC will be 

considered on its merit and decided jointly within 30 days fran the 

application date by the Board of Directors of ?TIEIC and ~nagement of 

lte Arafat.h 1'aTery. 'Die EnliroTrBttal asp:cts crd t:re a:xrmtic f easihi lity of am 

~pl icatim will be tJ-e g.lidirg fa:.tcrs 0.:. tte f iral. da:..isial. 
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.• _ l ~arties involved in this project ·..iill strive to achieve the canpliance 

· ... fr :he Indian 3tandards for discharge of tr~ated effluents on land for 

~=-ri_.;Jtion or inland surface ... ater as applicable. However the actual 

r-c-·~· Jrmance of the· plant de:pends on the vollJlle and canposition of efflu£r:t: 

-:i.-;:haq,ed and the conditions of the plant and treatment technology at the 

: · .<.: J te:~: ':" ing. The UNIOO and the othe:- pre j ~ t agencies therefore cam1c ~ 

?:.c·:t>~t the responsibility for the envirortr.ental performance and for :neetin! 

ti ... ?O!.lutant discharge standards mo:iitored by the envirormental 

L;: ~~·c.::r.ent authorities '.lt India. 

· .. he l!nderstandings in the 11emorandun ha\·e been re3ched for the purpose oi 

~mplementing, and are subject to Project '.X>'-U':!ent CS/I~"Di90/244 "Assistance 

;_n Treatment of Tannery Effluents". 

~e affix our signatures as a token of having agreed the 

:··· : ... J:isibiliti~s and conditions explained abc•:e. 

:'-1anaging Director 
:st Party 

~~.::a 
''1cm:ier Secretary 
.;i c::iess 

.·: "~; 20t!i Septf.!Tlber 1993. 

(9~ 
~ AIB :A:~ERY 
Managing Partner 
2nd Party 

~Jp 
CL.RI 
Deputy :.i::'ec tJr 
t..:itness 

TA.\).t:RY (S) 
Chief Executive: 
3rd and furt~:: 
Partv 
,· c: • '... • . , .., ee _..,. .... a er.ctr.: . 

/~ J ·~'f)Wi . 
Cllfj Tecr.nic.:Jl 
Advis.er 
:..:itness 
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ADDENDUM 

ADDENDUM 10 lliE MOORANDUM OF UNDERSTANDING 

lJ~ f l.X)- :.NOIA PROJECT US/IND/90/244 

Of .m·1·rv"E/OUTPtJI' 2. 2/2: OIR<l1£ RECOVERY Pl.ANT A.'\D RElJSE OF REPROCESSED QiRCM: 
BAntS. 

M.'s. Marson Tanning Industries 
N•', 1 Z , Anna Road, 
1'.u:1141l - 600 075. 

:11s. rzharul Huque & Co. 
~;). ;'i, Anna Salai, 
~a6alkeni, 
Qlre<:1epet, 
:-!~RAS 600 044. 

PAR'IY 

3rd Party 

4th ?arty 

~is. Chimbatore Cl\rome Tanning Co. 5th Party 
D/Jl P.P. Arm1an Koil Street 
C:-tr(tn<? PE' t 
:·:1-:-.n~ 600 044. 

':'/:,. ~~ .Atxiullah & Sons 6th Party 
2, ·:::i~.valai Shop 
C.c1r•::.-r1c(:..et, 
:•a:lr3s 600 044. 

:· /<:. • . :.rafath Leathers 7th Party 
~o.: n-.iruneennalai Road 
Chrorr.~pet, 
V.adras oOO 044. 

'I/';. t:ast Euro Leathers 3th Party 
11;!, Anna Main Road, 
:.ag•?lkeni, 
Chr·:mepet, 
~L:adras 600 044. 

:l/s. :;c<s(.bico Leathers 
:10. l Anna Main Road 
~la~elkeni, 
1 }1cunepe t , 
r100ras 600 044. 

'/•:;. r;.:ivindarajulu Saidu Co. 
·~;11•.lu Shop 
~a~Ji\Ct :·lagar, Madras 600 044. 

-Vs. ~ordon Woodrof f Ltd. 
:ia~ga Road, 
?alJavaram, Madras 600 043. 

9th ?art:• 

10th ?arty 

11th Party 

SIGNATURE 
DATE 

~ )~\~_-
·:;·ol'? 

~~ 

\ 

, 
~ i . A 

.. 

.... _ 
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SULFIDE REDUCED 
LIMING 
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3.0. SULFIDE REDUCED LIMING PROCESS 

3.1. PREAMBLE 

The use of process1n~ equipments like paddles and 

drums 1n place of convent1onal pits reduces the total 

tlme and lnput of water and chemicals during unha1r1ng 

and l1m1ng of hides. Employment of enzymat1c unha1r1ng 

techn1ques further reduces the chemical load in the 

waste water from beam house operat1cns. CLRI hds 

lmplemented the above options on trial basis 

commercial tanneries in Ranipet. Ambur and Van1yambad1. 

Sulf 1de content of spent liquors can be reduced 

substant1ally by using enzymat1c techniques for 

unha1r1ng. By employing paddles and drums ;n lim1ng and 

rel1m1ng operations. apart from reducing sulf 1de 

c..or1centrat. ions. substant1al time sav1ngs could be 

achieved . In the case of liming in drums. considerable 

•.itV I PQS 1n water was also achieved dur1ng tr1al 

1nvc~t 1gat ions wh1ch led to reduced quant1ty of 

~ft lw~r1t./~pent l1quor.Tablee 1 and 2 h1ghl1ght techno-

econom1c benefits of the proposed scheme. The proposed 

1~ aimed at extending the above technolog1cd1 

benef1l~ to tanneries 1n Pallavaram area. 

3.2. OBJECTIVES 

• to part1ally/completely remove sulfides 1n spent 
l 1 Quor s 

• to reduce COD/BOO levels 1n beamhouse waste waters 

3. 1 
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TABLE 1 PROJECTED TECHNO-ECOHOMIC BENEFITS OF SULFIDE 
REDUCED LIMING 

CAPACITY 
APPROX. WT. 
PROCESS 

1000 SKINS/DAY 
1500 Kg 
LIMING ONLY 

Rs 'in Hi 11 ion 
--------------------------------------------------------

Conventional 
p 1t 1 iming 

Liming in paddles 
with enzylftes/ 
reduced sulfide 
in drums 

--------------------------------------------------------
Fixed capital on 
plant and machinery 

Chemicals used: 

Lime 

Sodium Sulf 1de 

Enzyme 

Cost of chemicals/yr 

Annual cost of 
effluent treatment 

0.05 0.30 

20X 15-20X 

1.5" (maJt) 

2.0" (max) 

0.36 0.24 

0.07 0.05 

--------------------------------------------------------

3.2 
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TABLE 2 COST BENEFIT ANALYSIS (PROJECTIONS) 

CAPACITY . . 1000 SKINS/DAY 

PROCESS LIMING ONLY 

Rs 'in H'ill'ion 
-------------------------------------·------------------
A. Addit1onal f1xed cost for Sulf1de 

reduced liming system 

B. Addit1onal annual operat;ng costs: 

Maintenance 
Interest 
E lee tr ic ity 
Depreciation 

Total 

C. Benefits: 

Savings ;n chem;cals/yr 

Savings in effluent 
treatment/yr 

Total 

c .. roes prof 1 t /yr 

~ Net return (after Tax) on 
add1tional investment 

0. 190 

0.013 
0.034 
0.005 
0.019 

0.071 

0. 120 

0.023 

0. 143 

0.072 

20~ 
(appro)() 

------------------------------------------------------~-

:,,3 



• to mlnimize sludge formation from dissolved hair 

• to overcome unpleasant odour due to build up of HS 
2 

• to reduce energy cost for treatment of effluents 

• to achieve better strength characteristics for 
leather 

• to obtain better quality and cleaner hair for 
industrial applications 

• to ach1eve cleaner working environment inside the 
beam house 

3.3. PROJECT IMPLEMENTATION 

CLRI technology package includes process 

restandardization in paddles/drums, process 

along with time sequencing, prescription of appropriate 

~pot quality control measures and monitoring of effluent 

quality. 

CLRl has provided project engineering assistance 

and overall supervision during the installation and 

commissioning of add-on facilities in the selected 

tannery. 

3.4. PROCESS 

Conventionally, unha1ring of skins 1s done by 

applying a paste conta1ning 10-15S lime and 2-3S eulf1de 

on flesh side and piling the skins for 6-10 hours. The 

hair/wool 1s then scrapped off using a blunt knife. 

3.4 



The skins are subsequently relirned using pits. In 

the case of hides, liming is normally done in pits using 

about 600% water, 20~ lime and 3-3.5% sodium sulfide. 

Large quantities of effluent with high alakalinity and 

sulfide content emanate from such processing methods. 

By using enzymes. in the case of skins, sodium 

sulfide can be more or less eliminated and the eff 1 uent 

will be free from sulfide. Enzyme is made in to a paste 

by mixing with lime and then applied on flesh side of 

skins similar to sulfide p~inting. Unhairing of skins 

can be done in paddle also with reduced sulfide and 

enzyme. The unhaired sk1ns can subsequently be relimed 

in paddles. In the case of hides, liming is carried out 

1n drum~ w1th 100-150X water, 10-12X l1me and 1-1.5X 

sodium sulfide. The resultant effluent will have very 

small quanllttes of eulf1de. 

3.5. HOOE OF PROJECT FINANCING 

1. Anticipated funds from UNIOO 

2. Know-how and Design charges ~o be 
ab$orbed by CLRI as counterpart 
expenditure 

3. Contribut1on from User Tannery 

3.5 

USO 7000.00 

Rs 0.04 mi 11 ion 

Rs 0 . 06 mi 11 ion 
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3.6. WORK PLAN 

The proposed work plan is highlighted in Table 3 . 

3.7. TRAINING 

The user tannery staff are be1ng tra1ned on 

applicat1on of enzymes. modified operation in paddles 

and drums. product test1ng and evaluat1on and the 

analysis of effluents. The duration of the training is 

7-10 days and the number of persons to be trained w1ll 

be mutually agreed upon by CLRI and the host tannery. 

3.8. Execution of Agreement by CLRI and M/s Hearty 
Leather Co Ltd (HLC) 

CLRI had entered into an agreement (Annexure 3.1) 

with M/s Hearty Leather Co Ltd (HLC). Pallavaram on 

21.07.93 for the implementat1on of sulphide reduced 

lim1ng rocess at the existing facility of M/s HLC. The 

agreement covers: 

The know-how, design engineering and 

te<.11r1 1<~11 I attes 1111tance for erect 1on. comm 1ee1on 1ng and 

technology implementation by the CLRI 

11) The total cap1tal cost of the proJect to be 

shared by UNIOO (limited to USO 7000) and M/s Hearty 

Leather Co Ltd (limited to Rs. 0.06 million) 

3.6 



TABLEl 

THE SCHEDULE FOR L'l\WLEMENT ATION OF CLEANER TECHNOLOGIES 
STARTL"lG DATE: lST OCTOBER 1992 

MONTH 

Activitv 0 1 2 J 4 5 6 7 8 

II. Sulfide Reduced Liming 

I. Field Study un: I 
2. Specifications to L~'Il)() DU: I 

I 

3. Equipment Ordering lU:X XXll I I 
I 

4. Installation lllX DD 

5. Commissioning DD uu 
6. Demonstration and r.~~ ... u:u 

9 

llll 



iii) The required space and civil works for the 

proposed proJect will be identified by M/s HLC. The CLRI 

will provide appropriate design engineering information. 

Operating costs to implement the new technology 

including raw materials, chemicals. power etc .. will be 

borne by H/s HLC. 

3.8.2. Brief description of the Technology 

The wet salted hides are soaked by the 

conventional method and sent for liming and unhairing. 

Unha1r1ng is done employ1ng several options including 

enzymatic method. The waste water obtained from these 

opt1ons is checked for sulphide content. The hides are 

then delimed and then sent for further processing 

operat1ons to cross check the hide quality. 

3.8.3. Statue of the Project Implementation 

M/s HLC have already erected the new shed for 

implementing the proposed technology. A copy of site 

plan is given in Annexure 3.2. The analytical laboratory 

1s be1ng set up under this programme to provide the 

facil1ties for spot checking of waste water. CLRI has 

also taken action to place order for the facilities to 

be added at HLC. Copy of the purchase order is glven in 

Anne~ure 3.3. The equ1pment 1s expected to arr1ve at the 

site dur1ng March-April 1994. 

3.7 
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ANNEXURE 3.1 l 
Agreement with MIS Hearty 
Leather Co. Ltd. (HLC) 

' 
' ' ' 
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c. 1 

c. 1 • 1 

!\IA.>-

THE AGREEMENT 

j) 1 1.! tC- To C. 

c .t ... 12,. ·I 
...... It !:> fZ 01· .. .:>-u 

nn s AGREEMENT made and entered ; nto force this 

day of July One thousand nine hundred ond Ninoty three 

between Council of Scient;r;c and Industrial Research, a Society 

regiatered under the Societies Registration Act XXI of 1860,· 

having 1ta regfatered office at Anu•andan Bhavan, 2, Rafi Morg, 

New Oelhi-110 001, (thereinofter cal led CSIR which expression 

•hall where the context ao admits include its successors and 

permitted assigns) through the Central Leather Research 

Institute, Adyar, Madras-eoo 020 (hereinafter referred to as 

CLRI ) • 

c. 1. 2 M/s Heorty Leother Company having office at No.15, 

Ramamurthy Street, Nehru Nag~r, Chrompet, Madraa-GOO 044, a 

company registered in India under the Companies Registration Act 

1950 (hereinafter called as M/s Hearty Leather Company which 

expression shall where the context so admits includes its 

aucceaaora and permitted assigns) of the other part. 

N11i l11\f,U1 Y u:f'.l!T11 'C~i'l\NY 

(" ; 
l'nr 1 u0 1r. 
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C.2 PREAMBLE 

United Nations Industrial Development Organisation (UNIDO), 

Vienna (hereinafter referred to os UNIDO) has identified Central 

Leather Research Institute, Adyor, Mudros-600 020 under the 

Project No.US/IND/:J0/244/2 as the agency for implementation of 

Environmentally Cleaner Technology at selected tanneries in 

India. CLRI in consultation with UNIDO has chosen M/s Hearty 

Leather- Company as tht: host organisation for set.ting up 

domo11:;l.ral.iu11 rncll ity co~;l.inu npproximnl.oly us $ 6000 (heroin 

referred as ACTIVITY) for fil.J_J..Qh i de redU<;~d li.mi ng prog:_~ (herein 

nJferred to a5 TECllNOLOGY). Tho L>osic ohjoctives of tho pi-oposed 

ACTIVITY ANO TECHNOLOGY TRANSFER are: 

1. to partially/completely remove sulphides in spent 
liquors. 

2. to .-educe COD/DOD levels in beamhouse waste wnters. 

:l. to rni11lmizo 5luduo formation from di55olvod hoir 

4. to overcome unpleasant odour due to build up of H2s 

5. to reduce the anorgy cost for trootmcnt of offluents. 

6. to achieve better strength characteristics for leather 

7. to obtain better quality Lind cleaner hair for 
industrial application. 

o. to achieve c 1 em1er working environment inside the .>eam 
house. 

C.3 SCOPE OF TIIE AGREEMENT 

Tho aoref~ment dotoils the terms and conditions for CLRI 

undertal<ing the uctivi ty for the HEARTY LEATllER COMPANY, tho 

fi11oncial <.lrnrngomento, riuhts and obligations of the parties 

hereto nertaininn to the ACTIVITY. 

·rZ,2A' .. (.' ' • · "r 1n•n•,·fr·11 '('/If,":/ I ,.,,. ' . . ... ,,,,, 
' 1 ... I I,, , /I/'' , I ., .. ,, I . . . . ,.,, .,, 

Aclr.u. ,v,·.'.". ,, r..-•n n:·:1 .. 

[>ort11or. 
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C.4 FINANCIAL ARRANGEMENTS 

C. 4. I Hearty Leather Company shnll earmark o sum of 

Rs.60,000/- towards tho counterpart implementation co~ts for 

implemonting the items listed in Annoxure - I. 

ns. 30,000/- to be poid to CLRI on signing the agreement. 

Rs. 30,000/- to be pledged for making r>oymont for 
procurement of equipments/focilities Gnd services os 
specified by CLRI from time to time during the imple­
mentation of the proposed ACTIVITY. · 

C.4.2 TA/OA CHARGES 

The Hearty Leather Company shol 1 in addition to chorgos os 

above pay to CLRI for tho personnol deputed in connection with 

work portaining to the ACTIVITY, provide boarding ond lodging and 

local hospitality at the work ploco. 

C.5 RESPOHSIDILITIES OF CLRI 

c. 5. 1 CLRI sho 11 undertake the ACTIVITY in accordance with 

the scope of work de to i 1 ed in the Annexure I to the 

agreement. 

C.5.2 CLRI shol l 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 as may be required and 

mutually agreed between the parties without any 
liability on the part of CLRI. 

C.5.4· CLRI shall provide design engineering including 

equipment specification .for the implementation of 
ACTIVITY. 

C.5.5 CLRI shall provide technical assistance during 

equipment procureme'1t, installation, commissioning 
ond demonstration. 

rerlll«'t. 



C.5.6 CLRI shall provide the following documentation for 

the proposed facility: 

C.5.7 

HEARTY 

i. Operation manual 

ii. Process recipie for environmentally cleaner 

technologies. 

iii. Safety monuol. 

iv. Instructions for operation and maintenance of 

all the critical equipments. 

v. Specification pf chomicol& specially needed for 

implementation of environmentally cleaner 

technologies. 

CLRI shall pro•-1ide training to the personnel of 

LEATHER COMPANY (number to be mutually 

ogreed upon) on the following aspects: 

i. Drum Liming with lesser percentage of sulphide instead 

of paint liming followed by paddle liming. 

iL Reduced quantity of sulphide in the drum for 

cattle/buffalo hides, than required for the 

conventional process. 

iii. Enzymatic u~hairing by painting followed by liming the 

C.G 

c. 6. 1 

drum with.small percentage of sulphide to remove the 

residual hair if necessary. 

RESPONSIBILITIES OF M/S HEARTY LEATHER COMPANY 

Tho Hoorty Leothor Co. shall supply ot its own cost the 

requisite quantity of chemicals/raw moterialo to CLRI within 

ten days from the date of such o request by CLRI. 

C.0.2 Tho tteorty Leather Co. aha 11 provide free access to the 

CLRI ond UNIDO personnnl to visit the site aa and when 

I 

requ i re.d. For 111\1\llTY Lrr, Tl :r:n C0~1Pl\NY 

{vf 
Part11nr. 



C.6.3 The Hearty Leather Co. shall allow demonstration of the 

operational aspects of the control and other systems 

• and the efficacy of the TECHNOLOGY to the interested 

representatives of tho leather industry as reco1nmended 

by CLRl/UNIOO. This facility shall be mode nvoiloble 

for demonGtrntion for a period or 3 years and con be 

extended on mutual agreement with UNIOO/CLRI. The 

• exact time and dur&tion of each demonstroation shall be 

finolizod by CLRI in consultotion with M/s Hearty 

Leather Company. 

C.6.4 Hearty Leather Co. shall also participate in techno-

economic ossossment of the TECHNOLOGY AND ACTIVITY. 

C.6.5 Hearty Leather Co. shal 1 nominate a coordinator who 

shall be tho contact person for CLRI from time to tiine 

to monitor the progress of the project. 

C.6.6 llourty Leuther Company shol 1 ulso provide al 1 basic 

dato/detail5/information/monuols available with them 

and as required by CLRI in respect of their existing 

raciltties and technologies. 

C.6.7 Hearty Leather Co. sha 11 consequent to the ACTIVITY 

undertaken by CLRI and upon implementation of results 

thereto, disclose to CLRI benefits accrued to it in 

techno-economic ond other terms for information. 
' 

C.6.8 Hearty Leather Company shal 1 provide adequate 

porsonne1/oquipment nupport f 0,. CLRI personnol and 

CLRI will not be responsible for ony unwilful damage 

cnused to the property/machinery of the lteort.y 

Leather Company during the course of this project. 

c.e.9 Hearty Leather Company sha11 provide necessary 

"'"" ' 5 '\ .,,.y 1 tni"''"''"'' I'. ,, "''" . . 
If' ' (I " ,,.~fl(llfl 

• • 
/ 

,.1 r.c:;nnrr. · 
r11t1,:1I f,r.t.I 1 . . _ ,;n() 020 

Perlrutr. 
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financial support for the procureMent of all the 

•achinery. equipment ond facilities os per directions 

of CLRI within the budgeted omount as highlighted in 

C.4.1. and shall be responsible for its •aintenance 

and operation. 

c.e. to The equipments and facilities to be procured fro• 

UNIOO funds will be in UNIOO's noMe till all 

obligation• under this ooreemert ore fulfilled by· 

Hearty Leather Co. The transfer of assets to Hearty 

Leather Company will then follow. · 

C.1 EFFECTIVE DATE. DURATION AND TERMINATION OF AGREEMENT 

c. 7. 1 The agreement shal 1 be effective from th• dat. of 

signing the agreement ond shall remain in force for the 

period of 15 months from the effective date.· 

c. 7 .2 Ourin~ 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 agree•ent on 

account of breach or def au 1 t by the other sha 11 not 

constitute a waiver of the party's right to ter•tnate 

this agreement. 

c....A IEIILEHENUl 

c. a. 1 In the event of termination of the agreement vide C.7.2 

the rights and obligations of the parties her~to shall be settled 

by mutual diacuaaion the f;nenciol settlement shall take into 

considerat(on not only the expenditure incurred but also the 

expenditure committad to UNIOO BY CLRI. 
fe>r 1-fAAnry l(J'.l q.n "c..Cl.'.PANY 

{ ,., ... 
,. -~~ Partner. 

II 1111 I I II II Ill 
II II I I I 
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I 11111 I I II 
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C.9.1 During the tenure of the agreement ond for a period of 

7 years of its expiry, both CLRI ANO THE HEARTY LEATHER COMPANY 

(includino their oub-contractora if ony) Ghall troot oa strictly 

confidential and prevent disclosure theroof al 1 the infor.ation 

and data exchange/generated under this agreement for ony purposes 

other than that in accordance with this agreement. 

C.10.1 CUll shall during the tenure of the ogreeMent or 

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

HEARTY LEATHER COMPANY, consultancy work aimi lar to or •- as 

the ACTIVITY for other parties on terms and conditions as it aay 

decide upon. 

~ kQHPLETIQN 2E ~IVITY 

c.11.1 The ACTIVITY shall be deemed to have been aucceaaully 

completed on aubmiosion on the Final Report as stated 

hereinbefore by CLRI to the HEARTY LEATHER COMPANY. 

k.....11 PUBLICA!IQNS 

Publications, if ony, in respect of the ACTIVITY shall 

be in the name• of S&T persornel of CLRI connected with the 

ACTIVITY. In oll publications (papers, reports etc.), it will be 
• 

duly acknowledged that the work has been carried out by CLRI 

under a consultancy assignment from the HEARTY LEATHER COMPANY. 

C.13.1 Neither party sha 11 be he 1 d reapons i b 1 e for non-

fulfilment of their respective obl;gationa under thta 

agreement due to the ex;gency of one or more of the force majeure 

event3 such as but not Hmited to Acta of God, wor, flood, 

earthquaotes, strike lockouts, epidemics, riots, civil commotion 

Vm 11/\1'.ll I Y I.I ! • .!J:.: I? f<.lf.'r/\NY 
{#" . 

tri~ .. r""''''" ,,, "rlm1111.o;/1;H1on 
I',,,,,.,,,. 

r. , ..... , ..... r, •. :,.,rr.11 111.o:titultt 
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etc. provided on the occurence and ceeeatton of any auch evente. 

t.he pnrty nrrectod theroby shall give a notice in wrtttng t.o the 

other· pnrty within one lllOflth of such. occuronce or cesoation. If 

thft force 1111Jjeuro condt tiono continued beyond aix .ontha. the 

part.tes sholl then 1nUtuolly decide about t.he future courae of 

action. 

~--M NOTICES 

A11 notlce:1 nnd othor Cot11MUJ1tcations roquired to be aerved on 

t.he HEARTY .LEATHER COMPANY under the terM8 of tht• agre-..t.. 

aha 1 I be cons t de red to be du 1 y served i_ f the aa.e ahe 11 have 

hean de1 tvered to left. with or posted by registered -n to the 

HEARTY LEATllER COMPANY at it.a registered address in Madras. 

~~i MfUJ.llMl.Qlt 

Excopt. os hereinbefore provided, any dispute arising out of t.hl• 

agrneMont, ehal1 be referred to the arbitr~tion of t.wo 

nrbf trat.on•, one to be oppot-1t.ed by each party to the diapute, .... 

and tn case of difference of opinion between theM to an UMpire 

appointed by the said two arbitrators before entering on t.he 

1·nfarenc'I ond the decision of such arbitrators or Ulllpir•, •• the 

ca11e MISY be shal 1 be final ond binding on both partiea. The 

v"""" or nrhttrotion, shall be at such place aa May be fixed by 

111uc:h orbtt..-nt.ora or u111ptre nnd t.he orbttrotton proceeding eho11 

'-"kn_11l"r.n under the lndinn Arbttrotton Act, 1940. 

r..tft.I Hn ninend...ent or modtrtcatton or thio oor•eMent. ahe11 be 

•1111 lrf unlnnn lhr.t name ts mndo in wrtt.ing by both t.he port.tee or 

th4tr ·nuthoriaed repreaentottvee and epeciflcolly etattno the 

Rn•~ to b~ a~ amendment of this noreeMent. The 

rnodtrtcnttona/chanoea shall be effective from the dat• on which 

II I 1 
' 
II 11 -· . I 111 
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-----
they are made/executed, unless otherwise agreed to. 

• In witness thereof the parties hereto hove signed this agreement 

• 

on tho date, month and yoor mentioned hereinbefore. 

Parties For ond on behalf: 

H~ARTY L,EATHER COMPANY 

fur 111\1\RTY LC/\ l ll[R COt.~rl\NY 

~,J" c,,, .. :,···:·· .. _•r.!'.:·-n lv-· 
Sign re ~ ·~-- Signature: ,..,.,t.v-..,c--.... 

C Nll(r6'/6t.f'brl'dmfnistr-r~(on;.•. i .• ; , , • •:l";·, :: oi·: :r~ pes i gnat ion 
ent1a/ Leather fiesearc'1tl'f~(itut11 I: ..... I. _;•.I 111 ,. . .. •· 

SA.t'll " '" · ''' ·· ·' · · ' 'Seal 
... • .,ur, Madiils-600 020 AL·,y Ai<. MAL•l:AS·Gf.'o o:!', 

•• ";,.;... ..... # •• '* .... 

Witness(Nome & Address) 
Witness(Nome & Address) 

1 • 
1 • 

2. 
2. 

Dote: 
Onto: 

9 

Parln.:Jr. 
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ANNEX URE 

Foc11ftiee to be created with counterpart funding front 
M/s Hearty Leather Company 

Civil wo~ks covering foundation, float modification 
and drain system . 

2. Control laboratory and testing equipment like pH meter. 
chemical balance. heaters etc. 

3. Electrical and othor accessories. 

4. Installation of drums and other equipment . 

' .. . , . ' C :!:.--, · · -. •?t1:t1t1.-=t• :r.1(1f 

. . . !:"' llt.hl?Al i:cn Ll!l.'.l'ANY 

CcnliD 1 , ,, . · ..• • · r··r. .... rr./1 l:r:;tituto 
/hJy.u, ,4.J.;,/;,"Js-GOO 020 

I I ~ I I I 

rorlnor. 
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ANNEXURE 3 .2 

Site Plan of Analytical Lab 

and Liming Drum 

' ' 
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ANNEXURE ~ .2 - SITE PLAN OF ANAL YT I CAL LAB ANO LJMI~G ORUM 
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• ANNEXURE J .3 

Purchase Order for Sulphide 

Reduced Liming Drum 
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•.O. MECHANICAL DESALTING 

' • 1 . PREAMBLE 

Wet salting is widely adopted curing 1Rethod for 

hides and skins in India. Normally. 35-•0S of salt 

(based on the weight of raw hides/skin) is used for 

cur1ng of hldes and sk1ns. Nearly. 80-90~ of th1s salt 

is carr1ed over to processing and the resultant soak 

11quid becomes very rich in chlorides. Presence of 

chlorides to a level of 80.000-65.000 mg/lit is not very 

uncommon in the soak liquors. High concentration of 

chlorides and other dissolved salts in the tannery 

effluent necessitates larger space requirements for 

solar evaporating pans and also enhances the treatment 

costs. 

Mechanical desalting will considerably reduce the 

chloride load in the soak liquors and will accordingly 

reduce its load in waste water. CLRI has standardized 

this technology for implementation at commercial level 

1n Ind1an tanneries. 

4.2. OBJECTIVES 

• to partially prevent salt from entering waste water 
streams 

• to mlnimize ground water contamination 

• to reduce dissolved solids (chloride&) in waste 

stream 

• to create better working environment 

4. 1 



• 4.3. METHODOLOGY ADOPTED 

Salt ;s removed by using a drum or a beater. For 

Indian cond;t;ons, ex1st;ng drums in Indian tanner1es 

can be mod1f1ed and used to mechanically remove the salt 

from wet salted ak1na. 

CLRI is providing engineering information for drum 

mod1f1cat1ons. process conditions for desalting and 

recycling in pickling operations and assessment of 

effluent stream quality as part of its overall project 

contribution. CLRI is also providing technical 

assistance and supervision during the implementation of 

the project. 

4.4. EQUIPMENT REQUIRED ANO APPROXIMATE COST 

Mod1f'ied drum 
Collect 'ion tray 
Miscellaneous equipments 

Total : 

4.5. MOOE OF FINANCING OF THE PROJECT 

UNIOO contribution on equipments 
CLRI contribution for technology 
User Tannery 

4.2 

(Ra in •illion) 

0.10 
0.03 
0.05 

0.18 

USO 5,000.00 
Re.0.04 Million 
Rs.0.03 



4.6. EXPECTED RESULTS 

•Normally. 20X (w/w) salt is used for curing skins and 
35X (w/w) salt 1s used for curing hides 

•Of th1s. nearly 35X (1.e. 7X 1n the case of skins and 
12X 1n the case of hides) can be removed from hides/sk1ns 

• This salt can be reused for pickling/recur1ng w1th an 
addit1on of 1X preservative. 

4.7. WORK PLAN 

The proposed Work Plan is highlighted in Table 1. 

4.8. TRAINING 

The user tannery staff are trained on modified 

operat1on of drum for proper desalting, testing and 

methods of salt reu~e. 

4.9. Execution of Agreement between CLRI and General 
and Industrial Leathers (GIL) 

CLRI entered into an agreement (Annexure 4.1) 

with M/s General and Industrial Leathers (GIL). 

Pallavaram on 21.07.93 for setting up chemical desalting 

facilities at their site. 

The agreement covers: 

i) Know-how, design engineering and technical 

assistance for installat;on, comm1ss1on1ng and 

demonstration of the technology by CLRI 

4.3 
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TABLE 1 

THE SCHEDl 'LE FOR IMPLEMENTATION OF CL~ANER TECHNOLOGIES 
STARTING DATE: lST OCTOBER 1992 

MONTH 
Activity 0 1 2 3 4 5 6 7 

I 
I. Mechanical Desalting 

1. Field Study xnx 
2. Specifications to UNIDO 

' I 

un 
3. Equipment ordering 

I 

DD I 
4. Installation llD I 

I 

5. Commmioning o:n o:n ! 
' 

6. Demonstration and Training DD nu· 

• 



, 

' 

i1) The total capital cost of the project be 

shared by UNIOO (l1mited to USO 5000) and H/s G.!neral 

and Industr1al Leathers (l1m1ted to Rs.0.40 m1ll1onl 

i 1 i) The civil works related to the project 

will be executed by H/s GIL. The operating costs 

incl•Jding raw materials, chemicals, power etc .• required 

for the operation of the proposed facility will be 

borne by the company. 

4.9.1. The CLRI team v1sited the premises of GIL for 3 

times to inspect the site, to finalise the civil 

drawings and to oversee the civil work implementation. 

A newly erected shed has been ldent1f 1ed for 

1mplement1ng the proposed facility. A new pedestal 

(RCC) has already been erected by H/s GIL for installing 

the drum. CLRI has taken action to order (Annexure 4.2) 

the drum which ls expected to arr1ve at the s1te dur1ng 

December 1993. A copy of the purchase order for the 

drum is given in Annexure 4.2. 

4.9.2. Process 

The wet salted hides are charged to the 

specially designed desalting drum. The stock is run for 

a specified period and RPM to remove most of the salt 

4.4 
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• 

from the wet salted hides. The hides are checked for 

salt content before sending for soak1ng and other 

processes. The collected salt is being disposed by His 

GIL as per the approved environmental practices after 

recycl1ng part of the salt for other operations. 

4.9.3. Establishment of Analytical Laboratory 

The project also covers the 

establishment of analytical laboratory at the premises 

of H/s GIL. Annexure 4.3 provides the location of the 

proposed analytical laboratory v1s-a-v1s drum location . 

4.5 
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ANNEXURE 4 .1 

Agreement with M/S General 
and Industrial Leathers (GIL) 
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;I, I .6t-

THE AGREEMENT 

THIS AGREEMENT made and entered into force this 

day of July One thousand nine hundred and Ninety three 

between Council of Scientific and Industrial Research, a Society 

registered under the Societies Registration Act XXI of 1860, 

having its registered office at Anusandan Bhavan, 2, Rafi Marg, 

New Delhi-110 001, (thereinafter cal led CSIR which expression 

shall where the context so admits include its succ~ssors and 

pormi tted ass 1 gn~) throuoh t.he Contru 1 I.oat.her Research 

Institute, Adyar, Madras-600 020 (hereinafter referred to as 

CLRI). 

C. I. 2 M/!i HtE GENERAL ANO lNOUSTFHAL LEATHERS PVT.LTD. a 

Company registered in lndld.a under the Companies Registration Act 

and havina JLG rogi5tarcd office ut P.O.Oox No 19, Chrompet, 
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Hadras-600 044 (hereinafter called as THE GENERAL AND INDUSTRIAL 

LEATHERS PVT .LTD.) which expression shall where the context so 

11tJrn1t.n in.:lutlun il.n nuc:1:enooru nntJ 1u1i-111it.l.od nnuiunu) oft.ho 

'' l.t.u r 11•U l. . 

C.2 PREAMBLE 

United Nations Industrial Development Organisation 

(UNIOO) Vionnu (horainufter roferred to as UNIDO) has identifiod 

Central Leather Research Institute, Adyar, Madras-600 020 under 

the Project No.US/IN0/90/244/2·as tho agoncy for implemontation 

of Environmentally Cleaner Technology at selected tanneries in 

India. CLRI in consultation with UNIDO has chosen THE GENERAL 

AHIJ J HlJU:.i I If JAL l I.A I llLH~ PVT. LTD. uu t.hu hl.lu t or gun i eat 1 on for 

setting up demonstration facility costing approximately US$ 6000 

(herein referred as TECHNOLOGY). Tho basic objectives of the 

proposed ACTIVITY AND TECHNOLOGY TRANSFER are: 

1. to partially prevent salt from entering waste water 
streams. 

2. to minimize ground water contpminotion. 

3. to reduce dissol ved solids (chlorides) in waste stream. 

4. to create better working environment. 

C.3 SCOPE OF THE AGREEMENT 

The ogreement details the terms and conditions for CLRI 

undertaking the activity for the THE GENERAL AND INDUSTRIAL 

LEATHERS PVT.LTD. the financial arrangements, rights and 

obligations of the parties hereto pertaining to the ACTIVITY. 

C.4 FINANCIAL ARRANGEMENTS 

c. 4. 1 THE GENERAL AND INDUSTRIAL LEATHERS PVT.LTD. shall 

earmark a sum of Rs.40,000/-(Rupees forty thousand onl)) towards 

2 
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the countorpart implementation costs for implem~nting tho 1t~m5 

listed in Annexure - I. 

Rs. 20,000/- to be paid to CLRI on signing the 

agreement. 

Rs. 20, 000/- to be pl edged 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 

Tho General and Industrial Leathers Pvt.Ltd. shall in 

addition to charges as above pay to CLRI for the personnel 

deputed ir1 connection with work pertaining to the ACTIVITY, 

provide boarding and 1 odg i ng and 1oca1 hospi ta 1 i ty at the work 

place. 

C.5 RESPONSIBILITIES OF CLRI 

c. 5. 1 CLRI shall undertake the ACTIVITY in accordance with 

the scope of work de ta i 1 ed in the Annexu re I to the 

agreement. 

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 as may be required and 

mutually agreed between the parties without any 

liability on the part of CLRI. 

• C.5.4 CLRI shall provide deeign engineering including 

equipment :;pocification for the implementation of 

ACTIVITY. 

3 
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C.5.5 
CLRI shall provide technical assistance during 

equipment procurement, installation, commissioning 

and demonstration. 

C.5.6 
CLRI shull provide t.he following documont.otion for 

the proposed facility: 

i. Operation manual 

ii. Process recipie for environmentally cleaner 

technologies. 

iii. Safety manual.· 

iv. Instructions for operation and maintenance of 

all the critical equipments. 

v. Specification of chemicals special;y needed for 

implementation of environmentally cleaner 

t~chnologies. 

C.5.7 
CLRI shall provide training to the personnel of The 

GENERAL AND INDUSTRIAL LEATHERS PVT.LTD. (number to be mutually 

agreed upon) on tho following aspects: 

i. Removal of sal · JY using a specially designed drum. 

ii. Ruu~ing of rocoverod salt in pickling. 

l l l • 
Assessment of eff 1 uent stream qua 1 i ty-mech~n i ca 1 

"1esci 1 ting. 

C.6 RESPONSIBILITIES OF M/S GENE~AL AND INDUSTRIAL LEATHERS 
PVT.LTD. 

c. 6. 1 
The General and Industrial Leathers Pvt.Ltd. shall 

supply at its own cost the requisite quantity of 

chemicals/raw materials to CLRI within ten days from 

the date of such a request by CLRI. 

C.6.2 
The General and Industrial Leathers Pvt.Ltd. shall 

provide free access to the CLRI and UNIDO personnel to visit the 

site as and whun required. 

4 ·~l.",111~11'.~ \1'111~1\ll 1 L·"· 
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C.6.3 Tho General and Industrial Loathers Pvt.Ltd., shall 

allow demonstration of the operatior.ial aspects of the 

control and other :;y5toms and tho efficacy of the 

TECHNOLOGY to the interested representatives of the 

leather industry as recommended by CLRI/UNIDO. This 

facility shall be made available for demonstration for 

a period of 3 years and can be extended on mutual agreement with 

UNIDO/CUH. Tha exact time and_ duration of each demonstration 

,.. shall be finalized by CLRI in consultation with M/s General and 

Industrial Loathers Pvt.Ltd. 

C.6.4 The General and Industrial Leathers Pvt.Ltd. shall 

also participate in techno- economic assessment of the 

TECHNOLOGY AND ACTIVITY. 

C.6.5 The General and industrial Leathers Pvt.Ltd. shall 

nominate a coordinator who shall bo the contact· person 

for CLRI from time to time to monitor the progress of 

the project. 

C.6.6 The General and Industrial Leathers Pvt.Ltd. shall also 

provide a 11 basic data/details/information/manuals 

available with them and as required by CLRI in respect 

of their existing facilities and technologies. 

C.6.7 Th~ General and Industriol Leathers Pvt.Ltd. shall 

consequent to the ACTIVITY undertaken by C LRI and upon 

implementation of results thereto, disclose to CLRI 

• benefits accrued to it in techno-economic ond other 

terms for information. 

C.6.8 The General and Industrial Leathers Pvt.Ltd. shall 

p r o v i d o a d e q u a t e p e r s o n n e 1 I e q u i p me n t s 1J p p o r t f o r C L R I 

personnel and CLRI will not be responsible for any 
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unwilful damage caused to the property/machinery of the 

The General and Industrial Leathers Pvt.Ltd during tho course 
of this project. 

C.6.9 The General and Industrial Leathers Pvt.ltd. shall 

provide necessary financial support for the procurement of 

all the machinery, equipment and facilities as per directions of 

CLRI within the budgeted amount as highlighted in 

C . 4 . 1 . a 11 u ~ h u 1 l be r· ~ s p on s i b 1 e f o r i t s ma i n t e n an c e an d 

operation. 

C.6.10 The equipments and facilities to be procured from 

UNI DO funds w i l l be in UNIOO's name ti l l all 

obligations under th i ~. agreement are fulfilled by 

tho Genorol and Indu~trial Loathers Pvt.Ltd. Tha transfer of 

a~~ets to Tho General and Industrial Leathers Pvt.ltd. will then 

fo 11 ow. 

C.7 EFFECTIVE DATE, DURATION ANO TERMINATION OF AGREEMENT 

c. 7. 1 The agreement sha 11 be effective from the date of 

signing the agreement and shall remain in force for the 

period of 15 months from the effective date . 

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. 
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c. 8. 1 In the event of termination of the agreement vide C.7.2 

the rights and obligations of the parties hereto shall be settled 

by mutual di~cussion tho financial settlement shall take into 

consideration not only the expenditure incurred but also the 

expenditure committed to UNIDO BY CLRI. 

c. 9. 1 During the tenure of the agreement ond for a period of 7 

years of its expiry, both CLRI AND THE GENERAL ANO INDUSTRIAL 

LEATHERS PVT.LTD. (including their sub-contractors if any) shall 

treat as strictly confidential and prevent disclosure thereof all 

the information and data exchange/generated under this agreement 

for any purposes other than that in accordance with this 

• agreement.. 

C.10 GENERA~ PROVISIONS 
• 

C.10.1 Tho CLRI sha 11 during the tenure of the agreement or 

thereaftor, be free to take up, without any prejudice to the THE 

GENERAL AND INDUSTRIAL LEATHERS PVT.LTD. consultancy work similar 

to or same as the ACTIVITY for other parties on terms and 

conditions as it may decide upon. 

hU CQ~!s_~J_ION OF ACTIVITY 

c.11.1 The ACTIVITY shall be deemed to have been successully 

• cornplcitod on ~ubmission on tho Final Report as stated 

hereinbefore by the CLRI to the THE GENERAL AND INDUSTRIAL 
• 

LEATHERS PVT.LTD. 

~ f!lf!!sl.CATIONS 

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 
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duly acknowlod9ad thnt the work has boen carried out by CLRI 

undor a con~ultancy os5ignmont form tho THE GENERAL ANO 

INDUSTRIAL LEATHERS PVT.LTD., 

C.13 FORCE MAJEURE 

C.13.1 Noither porty shull be held rosponsible for non-

fulfilment 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. fiood, 

earthquaates. strike lockouts, epidemics, riots. civil commotion 

etc. provided on tho occurance and cesation of ony 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 majeure conditions continued beyond six months. the 

parties shall then mutually decide about the future course of 

action. 

C~ NOTICE~ 

All notices and other communications required to bo 

served on the THE GENERAL AND INDUSTRIAL LEATHERS PVT.LTD. under 

the terms of this agreement, shall be considered to be4 duly 

served if the same shall have been delivered to left with or 

posted by registered mail to the THE GENERAL AND INDUSTRIAL 

LEATH~RS PVT.LTD., at its rogistored addrasa in New Delhi. 

~ ARBITRATIQM 

C. 1 f,. I Excopt os horoinbeforo provided, any dispute arising out 

of t.hi:; agreement, shall be referred 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 such arbitrators or umpire, os the 
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case may be sh£tl l be final and binding on both parties. The 

venue of arbitration shall be at such place as may be fixed by ... 
such arbit.rotors or ump1re ond the arbitration proceeding shall 

take place under the Indian Arbitration Act, 1940. 

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

valid ur• 1 es~ t.he same is mode in writing by both the part.1es or 

• their authorised represent~tives and specifically stating the 

same to bu an omondment · of this agreement. Thll:J 

modifications/changes shall be effective from the date on which 

they are made/executed, unless otherwise agreed to . 

• 
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In witness thereof the portiea hereto have aigned this 

agreement o~ tho da~e. month and year mentioned hereinbefore. 

Parties For and on baholf: 

Ulll~ lrl\11:\lll LIU. 

COUNT[-"Pc;IGNE Ul.L II &:.!";;.ll\\l·L~lf.AI -
. . 0 &· .. • "'"' '"'nu (\ ,). 
~ . J.e,\.v.1-

r: :; 1 ,.·c· r" S19nature: u J'·uq Uia•:clu• 
•I "I ( .. I fl\ •. • • ~,,, •• u1a•. 

r ... i1 1 : ; • 1 I 1 '" 1 r , . . . , · · · : r 1 
' ! r. ' ~ . . •.• • ··I. 11 It,·. I I... . 

Designation ADYAu. MADHA!i·c.o~ 02,,oesignation 

.. 

C:u:Jtroll .. •r , .. ! Ad, • :- . 
Ccm I l """ .. 1-.111 . .,n 

S 1 ,,., .COll/lcr Ii ea A 'csc.1rrh /:1:;1itut 
dy~r, M.Jdras-600 020 ~ 

Sool 

Witness(Name & Address) Witness(Name & Address) 

1. 1 • 

1. 

2. 2. 

I 
Date: Date: 

.. 
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ANNEXURE 

Facilities to be created with counterpart funding from 
M/s General and Industrial Leathers Pvt.Ltd. 

Ci vi I work~ cbvor- 1 n~ foundation, 
and drain system. 

float modification 

2. Control lauoratory and testing equipment like pH meter, 
chemical ba~ance, heaters etc . 

3. Eloctricnl and othor accessories. 

4. Instullation of drums and other equipment . 

, • 'mini.dr,1riMJ 
T'rr i"' '''· •. : 0:1tro • · . :?rel• f:1:;rir11to 

C J lCJt/;::r 1 · csr.. 
cntr:1 GOO 020 

AdyJr, MiJc/rJS· 



• 

I a. 

, 

ANNEXURE 4 .2 

Purchase Order for Mechanical 
Desalting Drum 
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T.._ .. 1-21114 CUI .. ...__Ima ... : L.aUaCH T~: 41?6tA 
T....... L£.SEac·11 
Paa • 44-41UI• 

CENTRAL LEATHER RESEARCH INSTITUTE 
(Coacil or Scicatilc a l•cl•rial a...rd, 

ADY Aa.. MADltAS-600 020. 1'1- ~U~/l~~tie~ CJllO;i•C 
,,. _. II•. • ••~ •• tl!w ~-. CLIU 
~_,Ill* - •/-, Olica. 

Onlu No ....................... . 
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u.1.11 
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7.t.11 
ar11ctcs nolcd below 
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................... 

Dcliury terms : 

Q•r 
Oftkn:ol 

l 

D1111n and taan: ~le ...... ai._ .... 

Rupeea 

Local •u••liaH 10 1101• I 1 
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Ou1-1111ioa supplies : Mode or dnpllc:ll 
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£1,. 1a1ca10ACd •idc OM No........... ... . ... . 
dated 

Jnd .. c No .•• co,., lo : 

.•. ror Re .. 

.. Daac4 .•....•... 

I. Ir. Fi•.• AeH11•11 Oftl1tr 2. 110111 Ollcet __,....-
). l•dcacor Dr. f Sbrl ... • ......... mo. ,v-- Sr. 
(rorm No. l4A·PJ 

...... 
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,. 
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ANNEXURE 4.S 

Location of the Analytical 
Lab 
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ANNEXURE 4.3 - LOCATION OF THE PROPOSED ANALYTICAL LAB VIS-A-VIS DRUM LOCATION 

~ 
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27•4• 

WALL 

!!£: 

DRUM 
PEDESTAL 
EXISTING 
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;;:: ~ :::: 

GENERAL AND INDUSTRIAL LEATHERS 
LAYOUT EXISTING 

11'6. 

WALL 
OPEN 

.... 
N 

ASBESTOS ROOF 

VEND 

GENERAL ANO INDUSTRIAL LEATHERS 
LAYOUT (EXISTIN\'.;) 


