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1. Introduction

There arc approximatcly 1000-1200 tanncries in India, mostly in small and
medium-scale scctors, concentrated predominantly in three regions, viz. Tamil Nadu,
West Bengal (Calcutta) and Uttar Pradesh (Kanpur). The State of Tamil Nadu leads with
60 per cent of the installed capacity, followed by Calcutta with 20 per cent and Kanpur

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

In view of its economic importance, the lcather and leather products sector,
accounting for one of the top five foreign exchange carncrs of the country, has been
identificd by the Government of India as a priority development sector. A number of
promotional measures have bcen announced in order to meet this objective. However,
the present environmental pollution stemming from the tanning industries is thrcatening
to halt the envisaged progress, unless it is tackled immediately and effectively. At
present, only a few large-scale tanneries have sct up their own cffluent treatment plants

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

Onc of the very important aspect to tackle this problem is the reduction of
pollution at the source, i.e. the replacement of traditional technologies, producing

considcrablc amounts of available wastes with cleaner processing methods.

The United Nations Industrial Decvclopment Organization (UNIDO) in
cooperation with Central Leather Rescarch Institute (CLRI) had launched a complex
programme of implementation of cnvironmentally clcaner technologies in selected

tanncrics to demonstrate the potential of available cleancr technologies.

2. Contractual Obligations
UNIDO awarded the sub-contact (92/107) of the project US/IND/90-244/2 1o the
Central Leather Research Institute (CLRI) to function as consultant for “Implementation

of Environmentally Cleaner Technologies” in sclect Indian tannerics which could

|CLRI x TERMINAL REPORT |




]

r AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

of Environmentally Cleaner Technologies” in selcct Indian tanncrics which could
function as demonstration centers. In consultation with UNIDO, the following

technologics have been chosen for implementation:

i. Ammonia frec and clcancr wet tanning opcrations
ii. Chrome recovery and reusc
iii. Mcchanical desalting

iv. Sulfide reduced liming

CLRI formed a special task force for implementation of the above projects. The
task forcc members along with Chief Technical Adviser of UNIDO visited sevcral
tanncrics to asscss their suitability for sctting up the above demonstration facilities. The

sclection of the tanneries were based on the following criteria:

i. Technical competence to absorb the technology
il. Willingness to demonstrate the implemcented system to other tanners

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

After scrutiny of various places, it was decided by thc scarch team to sct up the

cleaner tcchnology demonstration centers at the following places:

i. Ammonia frec and clcaner wet lanning operations at M/s Tecjoomal Industries
Limited, Pernambut, North Arcot District, Tamil Nadu.

ii. Chrome recovery and reusc at M/s Arafath Tannerics, Chrompet, Madras.

iii. Mcchanical desalting at M/s General Industrial Leathers, Chrompet, Madras.

iv. Sulfide reduced liming at M/s Haarty Union, Chrompet, Madras.

The basic features of the above projects are schematically represented in Fig. 1.1
CLRI submitted Flash Report-1 in December 1992 to UNIDO highlighting the profiles of

the above projects after the first level assessment of technical and financial aspects. Based

CLRI 2 TERMINAL REPORT |
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Fixed Pricc Proposal as Amendment-A to the sub-contract 92/107 for undertaking
turnkey responsibility for the above programs. Bascd on which, UNIDO awarded sub-
contract-2 of the Project US/IND/90/244/2 to CLRI for undertaking implementation of

clcancr technologics of the selected tanneries.

The major activities involved in this assignment and cxecuted by the task force are

as below:

e Exccution of agrecemcent with user tannerics.

¢ Preparation of basic/detailed engineering

¢ Equipment procurcment.

¢ Sclcction of appropriate sub contractors for sub tasks.

¢ Technical expertisc and supervision during erection of equipment.
e Testing, trial running and commissioning of the project.

¢ Training of uscr tanncry personnel.

¢ Techno-cconomic evaluation of the implemented technologies.

® Prcparation of completion report.

This rcport gives details of the project on Ammonia frce and cleaner wet tannery
operations.

| CLRI 3 TERMINAL REPORT |
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2. PROJECT PROFILE
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2.1 TECHNICAL DESCRIPTION
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2.1 Brief Description of the Project

For the sustained growth and devclopment of Indian lcather industry,
implementation of clcancr production technologics is cssential.  Realising this need,
CLRI through the financial support from UNIDO has implemented the environmentally
fricndly technology to minimize ammonia and other toxic chemical load in the tannery
waslc waters. This technology aims at in-process control of pollutants through improved

processing tcchniques and deployment of environmentally cleaner chemicals.

A commercial scale demonstration facility of the above process has been
sct up at M/s.Tcjoomals Ltd., tannery at Pcrnambut, North Arcot Ambedkar District,
Tamil Nadu. Implementation of this project has cnabled CLRVUNIDO to demonstrate
the techno-cconomic potential of this environmentally friendly option to various other
tannerics in the area and to achieve multiplicr effect therefrom. This project has also
attracted financial participation by the host of user tanncry (o achieve closer involvement

in the technology absorption.

The CLRI project team in consultation with the Chief Technical Adviscr
of UNIDO sclected M/s. Tcjoomals, Tannery at Pernambut as the host tannery for the
absorption and demonstration of the above technology. A bilateral agreement was
cntered into between CLRI and the host tannery for the implementation of this project

activity.

CLRI 1 TERMINAL REPORT |
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2.2 Basic Objectives of the Project

1) to reduce ammonia, chromium and other toxic chcmical/biological load in the tannery
wasltc walers through the improved in-process mecasurcs and implcmc‘nlalion ol
clcaner technologics.

i1) to achicve better water management through water input control and float recycles.

iii) to minimize the rcjects of finished leather and batch to batch variation of its quality
through improved in-process control measurcs.

1v) to crecate better working environment and improved housc keeping in tanncry wet
scclion.

v} to provide adcquate protective mcasurcs (o the tanncry personnel (o minimize
occupational health hazards of chemical handling and process techniques and

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

maintcnance of the add-on facilitics.

2.3 Nature of the Technologies to be Employed

To achicve the objectives stated above, following technologics and

cngincering options have been implemented (Sce Fig.2.1).

CLRI 2 TERMINAL REPORT |
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Chemical Piping and . Pracess
Tank Farm™ Instrumentation Control Modules

€02 Deliming Wet Yard of Drurm
) Facility ) Tannery Modification
, S High
High Chrome Float Recycles Performance
Exhaust Aids Syntans

FiG.2.1 : ADD-ON FACILITIES AND TECHNOLOGIES
IMPLEMENTED IN THE EXISTING WET YARD OF A TANNERY

1) Incorporation of CO; decliming facility along with neccssary control instrumentation.

i1) Installation of input monitoring facility for chcmical and water additions with
appropriatc data logging systems. These arc developed by CLRI and the Madras
Centre of the Central Electronic Enginccring Rescarch Institute (CEERTY), Pilani,
India.

i1i) Application of high chromc cxhaust aids and high performance syntans for better
chrome management.

iv) Rcorganization of the existing wet scction in the host tannery by equipping it with

working platforms, improved drains and chemical handling systems.

|CLRI 4 TERMINAL REPORT |
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24 Execution of Agreement with M/s.Tejoomals Limited

The Central Leather Rescarch Institute (CLRI) had entered into an
agrccmcni with M/s. Tcjoomals Limited on 31st May 1993 for implementing the above

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

agreement COVers @

1) Installation, commissioning and demonstration of the process technology by CLRI,
h/;adras.

1)) The Tcjoomals shall supply at its own cost the requisite quantity of chemicals/raw
matcrials within ten days from the date of such a request by the CLRL

iii) The Tejoomals shall provide free access to the CLRI and UNIDO personnel (o visil
the sitc as and when required.

1v) The Tejoomals shall allow demonstration of the operational aspects of the conirol and
other systems and the cfficacy of the technology o the interested representatives of
the leather industry as recommended by CLRVUNIDO. This facility shall be made
availablc for demonstration for a period of 3 ycars and can bc cxtended on mutual
agrcement with UNIDO/CLRI. The cxact time and duration of each dcmonstration
shall be finalized by CLRI in consultation with Tejoomals.

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

CLRI 4 TERMINAL REPORT
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2.5 Financial Arrangement

To facilitate the above, M/s.Tcjoomals had carmarked a sum of Rs.1
million as their counterpart implementation cost. The following facilitics were created at

their site :

1) Civil works covering working platforms, control room and drain systcm
i1) Drum modifications

iii) CO, deliming accessorics

iv) Pipings and fittings

v) Accessorics to liquid addition systcms

vi) Electrical/clectronic accessorics
The following financial arrangement was agreed by M/s. Tejoomals Lid:

Rs.0.5 million already paid to CLRI on signing the agrcement

Rs.0.5 million pledged for making payment for procurcment of
cquipments/facilitics and scrvices as specificd by CLRI
from timc to timc during the implementation of the

proposed activity

CLRI 5 TERMINAL REPORT
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A copy of the agreement is given in Section 2.3.
2.6 Project Milestones and Time Targets

The most important events pertaining the various phases of project
implementation have been identificd alongwith appropriate time sequencing (Table 2.1).

The originally fixed milcstoncs are given below :

MILESTONES
1. Projected cost cstimates including work plan to be 23 Nov 1992
scent to UNIDO
2. Equipment specifications to be sent to UNIDO : 30 Nov 1992
3. Finalisation of contract with the uscr tannery : 31 Mar 1993
4. Design package preparation : 31 Mar 1993
5. Ordcering of all cquipments : 30 Apr 1993
6. Sclection of Implementation Agencies : 30 Apr 1993
7. Receipt of equipment/local fabrication : 30 Jul 1993
8. Civil works completion : 30 Jul 1993
9. Installation of equipments : 30 Nov 1993
10.  Testing and Commissioning : 30 Dec 1993
I1.  Demonstration to other tanncries : 01 Jan 1994

[CLRI 6 TERMINAL REPORT |
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The actual testing and commissioning could be done after a time overrun

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

Table 2.1 : Proposed Work Plan for Implementation of Ammonia Free and

Starting Date : 1st October 1992

Cleaner Wet Tanning Operations

MONTHS
7 B 9 10 11 12 13 14 15
I Finalization of contract XXX | X
with the user tannery * *
2 Projected cost estimates | & | =
including work plan to x
be scat to UNIDO
3 Equipment specification R
to be sent to UNIDO *
4 Basic Engineering
package preparation
s Selection of Tmple- x|
mentation Agency * *
6 Ordering of Equipments xxx | oxxx
X X X
7 Receipt / Fabrication of ox oo fooa oo ]oxxx
Equipment * * * * *
8 Civil works N ECE RS
X X X
9 | Installation of | o= |
cquipment and testing * X
10 | Commissioning x| e | xeex
X X
Il | Demonstration and x| xxx XXX
Report Preparation / * *
Training
|CLRI 7 TERMINAL REPORT
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2.2 USER AGENCY PROFILE
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M/S.TEJOOMALS LEATHER DIVISION,
PERNAMBUT (TAMIL NADU)

* 2000 - 2500 Kgs soaking capacity
* 1500 Kgs Wet Blue to finish

* 3000 - 4000 Sqft/day

- * Type of processes/leathers

- Raw to Wet Blue

- - Semi Chrome Buff Calf (Burnish)

- Full Chrome Cow Waxy
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2.3 USER AGENCY-CLRI CONTRACT
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AGREEMENT

BETWEEN

TEJOOMALS Leather Division
PERNAMBET

AND

CENTRAL LEATHER RESEARCH INSTITUTE
MADRAS |

FOR

IMPLEMENTATION OF
ENVIRONMENTALLY CLEANER TECHNOLOGY
UNDER THE UNIDO PROJECT NO. US/IND/90/244/2

TEJOOMALS Leather Division, Cenfral Leather Research
lnstltule‘

Adyar
Madras 600 020

Ambur Road,
Pakklapalli,

Pernambet.
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c.1. THE AGREEMENT Thalfut May <
c.1.1. THIS AGREEMENTvmade and entered Into force thisLOne‘thp
/

thousand nine hundred and Ninety three between Council ofC)

&\)& Nub®

Scientific & Industrial Research, a Society registered under the
Societies Registration Act XXI of 1860, having 1ts registered
office at Anusandhan Bhavan, 2, Rafi Marg, New Delhi 110 001},
(hereinafter called CSIR whichrexpression shall where the context
so0 admits include ita Buccessors and permitted assigns) through
the Central Leather Research Institute, Adyar, Madras-600

20(hereinafter referred to as CLRI)

@ Wl NN

c.1.2. M/s TEJOOMALS  1,IMITED, Ambur  Road,

Pakklapalli, Pernambet, a Company reglistered in India under the

s g
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Cohpanies Registration Act 1960 and having its registered
office at 13/1 A, Mirza Ghalib Streét, Calcutta (hereinafter
called as TEJOOMALS which expression Bﬁall where the context
Bo admits includes its successors and permitted assigns) of

the other part,.

PREAMBLE .

United Nations Industrial Development Organisation(UNIDO)
Vienna(hereinafter referred to as UNIDO) has identified
Central Leather Research Institute} Adyar, MadaQ-GOO 020
under Project No.US/IND/90/244/2 as the agency for
implementation of Enviroﬁmentally cleaner technology at
selected tanneries in India. CLRI in consultatlion with
UNIDO has chosen TEJOOMALS as thé host organisation for
setting up demonstratoion faclility costing approximately
Rs.30 lakhs (hereinafﬁer referred to as ACTIVITY) for
ammonia free and cleaner wet tanning operations
(ﬁéreinafter ;eferred to as TECHNOLOGY. The basic

objectives of the propqsed'ACTIVITY AND TECHNOLOGY TRANSFER

are:

i. to reduce ammonia, chromium and other toxic
chemical/biological load in the tannery waste leather
through improved in process me;sures and implemention
of cleaner technoligies. -

ii. to achieve better water management
iii. to minimize rejects and batch to batch variation of

leather quality through improved in-process control

measures. : v
. - . W
. N. SATYANARAYANA
for TEJOOMAL'S LEATHER DIVISION . Controfier of Administration
. ) s wewnT
__M »}3 . L\\QQAI?/ . Central ‘_::m Research institute
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iv. to create better Qorking environment and improved
house;keeping in tanner& wet Bection.

v, to minimize occupational health hazards ofvchemical
handling and processing techniques.

vi. to provide on-job traiﬁing to the host tannery
personnel in operation and maintenance of the new
facilities,

C.3. SCOPE OF THE AGREEMENT
The agreemnent details the term§ and conditions, for CLRI
undertaking the acti;ity for the TEJOOMALS, the financial
arrangements, rights and obligations of the ﬁértiea hereto,
pertaining'to the ACTIVITY.
C.4. FINANCIAL ARRANGEMENT
C.4.1 TEJOOMALS shall earmark a sum of Rs. 10,00,000/- (Rupees
ten lakhs only) towards the counterpart implementation costs
(30X of the. project cost) for implementing the items listd
in Annexure-1I1.
Rs.5,00,000/~ to be paid to CLRI on singing the
agreemeht
Rs.S,Q0,000/- to be pledgéd for making payment for
:procurement ,of-‘equipments/fncilities
and services as Bpecified by CLRI from
time'to'time during the implementation
of the proposed ACTIVITY.
C.4.2 TA/DA CHARGES ‘
The TEJOOMALS shall in addition to charges as above pay to
CLRI for the personne;'depuhed in connection with work

peraining to the ACTIVITY, provide boarding and lodging and

° : . —

' ' HI0n
"' por TEJOOMAL'S LEATHER LIVE o
‘ C N, SATYANARAVANA
—E&\&‘ _(L\\GQ)I% 7 ' ' Controller of Adminisration
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| loqal hospitality at the'work place..
C.6. RESPONSIBILITIES OF CLRI
C.6.1 CLRI shall undertake the ACTIVITY in accordance with the
scope of work detailed'in.the Annexure I to the agreement.
C.5.2 CLRI s8hall complete the ACTIVITY includingvsubmiasion of
the Final Report within 15 months df signing the agreement.
€.6.3 The period for completion of ACTIVITY could however, be
"extended to Buch further period aB may be required and
mutually agreed betweenrﬂhe parties without any liability
on the part of CLRI.V '
C.5.4 CLRI shall provide design engineering including eguipment
ppecification for the'implemenpation of ACTIVITY.
€.5.5 CLRI shall provide'technical'assistance during equlpment
'procurement;'1nstallation, commissioning and demonstration.
C.5.6 CLRI shall provide the following documentasion for the
-proposed facility: |
i) Opgration manual
1i) Process recipie for environmentally cleaner technologies
1i1) Safety manﬁul
iv) Instructions for operation and maintenance of nll the
critical equipments ‘ -
v) Specification of chemicals, specially needéd for

implementation of environmentally cleaner technologies.

€C.5.7 CLRI shall provide training to the personnel of TEJOOMALS

(number tb'be mutually agreed upon) on. the following

. ~ aBpects: .
i. CO, gas handling and flow monitoring ’//EE:&E/’//
. 4 e ANA
’ ; RN ’ N. SATYANARAY.
ra|TEJOOMAUSLLAHL!tbnnmou . v
St v uroller of Adminlstration
' = ¥z wd argdart Wt
—&\'}& &‘\&Ik/ Central Leather Research Instinte

Ni-ented . MFTTT ADYAR, HETR MADRAS-600 020



ii.

iii.

iv.

vi.
‘vii.

C.G.B

Controlled addition of wafer and chemicals with appropriate
instrumentation -

Online monitoring of process parameters

Operation of pl control system'éttaghed to the drum

Safe handling of chemicals and ro£ating equipments

Data logging aﬂd 1nformation retrieval

Time segquencing of process operations

CLRI shall demonstrate three batches of the TECHNOLOGY to

. the TEJOOMALS.

c.6,

C.6.1

C.6.3

RESPONSIBILITIES OF THE TEJOOMALS
The Tejoomals sBhall supply at its own cost the requisite

quantity of chemicals/raw materials to CLRI within ten days

‘form the date of such a request by the CLRI

The Tejoomals shall provide free access to the CLRI and
UNIDO personhel to visit the site as and when required.
The TEJOOMALS shall allow demonstration o(\the operational

aspects of the control apd other systems and the 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/CLRI. The exact time and duration of each

.demqnstration shall be finalized fur CLRI in consultation

- with TEJOOMALS.

TEJOOMALS shall also participate in techno-economic

assessment of the TECHNOLOGY AND ACTIVITY.

b

oA L L
B - " N. SATYANARAYANA
. - o~ fredaw
fat TEJOOMAL'S LEATIER DIVISION. Controller of Administration
' ' e wd e deard

Central Loather Research Institute
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C.6.5 TEJOOMALS shall nominate a qoordinator whovshnll be the
contact person for CLRI from time to time to monitor the
.Progresa of the proJecti

C.6.6 TEJOOMALS shal also - provide all basic
data/details/information/manuals ava#lable with them and as
required by CLRI in respect of their existing facilities
and technologies. ‘

C.6.7 TEJOOMALS shall, consequent to the ACTIVITY undertaken by
CLRI and upon implementation of results thereto, disclose
to CLRI benefits accrued to it in‘techno—economic‘and other
terms for information.

C.6.8 TEJOOMALS shall provide adequate personnel/equipment
support for CLRI personnel and CLRI will not be responsible
for any unwilful damage caused to the property/machinery of
the TEJOOMALS during the couse of Lhis project.

C.6.9 TEJOOMALS shall provide necessary financial support for Lthe
procurement of all the machinery, eguipment and:fnciliLies
as per directions of-CLBI within the-budgeted amount as
highlighted in C.4.1 and shéli be responBible for its
maintenance'and operatiop.

C.6.10 The equipménts'and facilities to be procured from UNIDO
funds will be in UNIDO's name till all obligations ‘under
this agreement are fulfilled by TEJOOMALS. The transfer §f

"assets to TEJOOMALS will then follow. ‘

C.7 EFFECTIVE DATE, DURATION AND TERMINATION OF AGREEMENT

C.7.1 The agreement shall be effective form the date of aignipg
the agreement and shall remain i; force fof the period of
15 moqths form'the effective date. hﬂﬂki

6 - /mw:rmw
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c.7.2

c.8.

c.8.1

c.9.

c.9.1

During the . tenure of the agreement parti;s hereto can
terminate the agreement either for violation of any of the
clauses of the agreement or other work by kiving 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;
SETTLEMENTS |
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 diécussion the financial settlement shall
take'intp considerbtionvnot only the expenditure incurred
but also the 'expenditure committed to UNIDO by CLRI.
CONFIDENTIALITY
During the tenure of the agreement and.for a period of 7
years of its expiry, both CLRI AND the TEJOOMALS

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

strictly confidential and prevent disclsure thereof of all

vthe information and data exchanged/generated under this

C.lol

agreement for any purposes othef than that in accordance
with this agreement.’
GENERAL PROVISIONS

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

thereafter, be free to take up, without any prejudice to
the . TEJOOMALS, consultancy work similar to or same as the

ACTIVITY, for other partiés on terms and conditions a it

' T AW
7 . N. SATYANARAYANA
rmuy-fodes
OMAL'S LEATHER DIVISIOR Controller of Adminlstration
° ' : ¥ wl sgdart wean
Central Leather Research Institute
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C.11. COMPLETION OF ACTICVITY

c.11.1

C'lz

c.12.1

C.13

C.13.1

Cc.14

The ACTIVITY shall be deemed to have been successfully
completed on submissioﬁ on the Final Report as stated
hereinbefore by the CLRI to the TEJOOMALS.

PUBLICATIONS 2 '

Publications, if any, in respect of the ACTIVITY shall be
in the names of S & T personnel of CLRI connected with the
ACTIVITY. In all publications (papers, reports etc.), it
will be duly acknowledged that thé work has been carried
out by CLRI under a consultancy assignment form the
TEJOOMALS.

FORCE MAJEURE

Neither party ;hall be held responsible for non-fulfilment
of their respective obligations under this agreement due
to the exigency of one or ﬁore of the force majeure events
such a; but not limited to Acts of dbd, war, flood,
earthquakes, strike lockouts, epidemics, riots, civil

commotion etc provided on the occurance and cesation of

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

notice in writing to the other party within one month of
guch occurance or cessation. If the forqe majeure
conditions continued beyond six months, the parties shall
then mutually decide about the future course of action.
NOTICES

All notices and other communications requirgd to be served

on the TEJOOMALS under the terms of this agreement, shall

be considered to be dully served if the same shall have

been delivered to left with or posted by registefed mail

' . Wiy
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C.16

to the TEJOOMALSVat its last known address of business.
Similarly, any notice to be given to the CLRI shall be

considered as duly sérved if the Bame Bhall have been

 delivered to, left with or '‘posted by registered mail to

the CLRI at its registered address in New Delhi.

ARBITRATION

C.16.1 Except as hereinbefore provided, any dispute arising out

C.16

of this agreement, shall be refered to the arbitration of
two arbitrators, one to be appointed by each party to the
dispute, and in case of difference of opinion between them
to an umpire appointed by the said two arbitrators Sefore
entering on ihe.reference, and the decision of such
arbitrators or-umpire, as the case may be Qhall be final
and.binding on both parties. The venue of arbitration
shall be at such place as may be fixed by such arbitrators
or'umpire and the arbitration proceeding shall take place
under the Indian Arbitration Act, 1940

AMENDMENTS TO THE AGREEMERT

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

valid unless the same is made in writing by both the
parties or their authorised rppresentatives and'
specifically stating the same to be an amendment of this
agreement. The modifica@ions/changes shall be effective
from the date on which tbey are made/executed, unless

otherwise agreed to. ) ) .
| s
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SEAL OF PARTIES

In witness thereof the parties hereto have signed this agreement

on the date, month and year mentioned hereinbefore. Parties

For and dn behalf

of CLRI 7

—SW
ignature 2

_ VORI
. N. SATYANARAYANA
Designation TTHT-nlyw
: Controller of Adminlstration
W wd wpie o
Central Leather Research Insiitute
Seal . STFUTT ADYAR, WRTW MADRAS.600 020

Witnesses (Name & Addresn)

f::;231L1-L

Date

COUNTERSIGNED

Fin %ﬂ;’ﬁy{cﬂ'
Contret Laather Researc Institute

A‘Y'thra:gozo

Y

For and on behalfl

. of TEJOOMALS

fer TEJOOMAL'S LEATHER DIVISION

_&13& Holke .

Signature

Designation "Dirnctan

Seal

Witnesses (Name & Address

-Date .




ANNEXURE I

Facilities to be cereated with counterpart funding [rom TEJOOMALS

1. Civil works covering working platform, control room and drain
system. !

2, Drum'#odificationsv

3. COzideliming aécessories

47 Pipings and fittings

5. Accessories to liquid aygtem

6. Electrical/electronic accessories

7. Installaction and other miscellaneous jobs.

. WISION | N. SATYANARAYANA
for TEJOOMAL'S LEATHER DIVIS . AR

& C&*):ﬁ Controller of Adminlstration
N ‘M % A af sy denrt
: Centea! Leather Research Institute
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L AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

3. PROCESS TECHNOLOGY
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

3.1

Manufacturing process followed before Implementation

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

followed by them conventionally is as below :

Soaking

Liming

Dcliming &

Bating

Pickling

Tanning

Rechroming

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

The hides are limed for 2 days with lime and sodium sulfide in
paddles. Then they arc taken for fleshing.

Dcliming is gencrally carricd out using a mixturc of ammonium
chloride and ammonium sulfate in 1:1 ratio. After complction of
deliming bating is carricd out in the samc float.

Overnight pickling is carried out in the tannery. After completion
of acid addition, the hides are left in the bath overnight. Next day
after checking the pH the pelts are taken for tanning.

Tanning is carricd out using 8% BCS. Completion of tanning is
normally judged by conducting boil test.  After splitting and
shaving, the hides arc taken for rechroming.

Rechroming is normally carried out using 5% BCS. Neutralization,
Retanning, Dyeing & Fat liquoring arc carried out manually in the
conventional way and the pH of ncutralization & quantity of

chemicals vary depending on the end product.

[CLRI
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AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS |

The process receipe and the process flow diagram for the process followed
in the tannery for the two types of finished products arc given in Annexure T & 11

respectively

3.2 Process modifications and control strategies adopted

To mcet the objectives mentioned above, following process modifications

& control strategics have been adopted.

¢ Ammonia frec (carbon-di-oxide) deliming
¢ High cxhaustion chrome tannage

® Rcchroming with high performance syntans
e pH conurol and recycling systcm

e Chemical preparation and dosing system

e Hot water gencrations and additions

* Improved drainage systecm

3.2.1 Ammonia Free Deliming

Ammonium salts are ideally suited for the technological requirements of

deliming as they can act as buffers and readily rcact with lime. However, usc of

ammonium salts adversely affect the effluent characteristics and create an unplecasant

CLRI 2 TERMINAL REPORT




[ AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS J

working condition. Conventional ammonium deliming contributes nearly 75-80% of
ammonia in the effluent. Use of organic acids for deliming is often associated with the
problem of drawn grain (or) acid shock resulting in poor grain qualities and area yield.
Carbon-di-oxide does not pose these problems when used for deliming as it has an ability
to act as buffer in the float. Tt has high affinity for lime and is comparatively inexpensive

to use.

The other advantages associated with carbon-di-oxide deliming are :

— Reduction of nitrogenous discharges in the effluent
— Reduction of BOD & COD to an éxtent of 50%

— Reduction in ammonia odour

— Improved grain characteristics and

— Easy handling and automation ability

The process adopted for deliming is given below. Carbon-di-oxide is let
into the drum through the axle hold by a rubber tubing attached to a manifold system
connecting of 3 or 4 carbon-di-oxide cylinders. The carbon-di-oxide flow can be
controlied through a ball valve and pressure regulator. The rate of flow can be closely

monitored through a flow meter.

The critical operating parameters which have decisive influence on the

cfficiency of the system and quality of the leather are :

rCLRI 3 TERMINAL REPORT
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— hide - float ratio
— carbon-di-oxided gas addition rate and

— timc of balc addition

Hide - float ratio is an important factor for carbon-di-oxide deliming.
Higher float levels allow better dissolution of carbon-di-oxide resulting in promotion of
faster deliming. A float level of 150% on the limed pelt weight has been recommended
for successful deliming. The time taken for carbon-di-oxide deliming is morc or less

samc as that of conventional ammonium deliming.

The rate of addition of carbon-di-oxide is another important factor for
proper deliming. To speed up the process and to overcome the lime blz_xsl problem, high
flow rates of carbon-di-oxide is suggested initially until the buffering pH of 6.5-7.0 is
rcached. Then the flow ratc of carbon-di-oxide is brought down till completion of
deliming as inferred from the disappearance of pink colour at the cross scction of pelt

when tested with phenolphthalein.

Since most of the bate formulations available in the market have
maximum activity at a pH of 8.3, it is desirable to add the bate immediately after
commencement of carbon-di-oxide injection as the pH drops down to a level around 7.0

during most of the deliming period.

[cLrr 4 TERMINAL REPORT
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commencement of carbon-di-oxide injection as the pH drops down to a level around 7.0

during most of the deliming period.

3.2.2 High exhaustion chrome tannage

Nearly 85% of finished leathers in India arc processed by using chrome
tanning system. Normally, basic chromium sulfatc with following characteristics is used

for tanning.

Cr203 - 25%
Basicity - 33.173%
pH of 10% solution - 3.0-3.5

In practice, 8-10% of basic chromium salt is normally used for effective
tanning. Any chromc tanning salt used for tanning would have a fraction which consist of
componcnts which possess affinity i.c. the ability o bind to the hide/skin without any
modification/usc of cxternal aids. Generally in a typical chrome tanning sysicm
cmployed in commercial tanneries, the fraction having rcady affinity to hide/skin may
constitute 50-65% of the total chrome used. The remaining component of chromium for
rcasons of lack of cither affinity or high liability cxhibits poor exhaustion bchaviour.
Under gencral conditions employed for tanning, the normal chrome tanning salt used has

poor cxhaustibility with as much as 35-50% of chromium Ieft out on the tanning bath.

|CLRI 5 TERMINAL REPORT |
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levels. This can be done by modifying the affinity of the chrome tanning salt and / or

introducing morc reactive sites for the chromium to reach.

Usc of a polyamide chrome exhaust aid (commercial product) at 1.0% (on
pelt weight) level has been found to enhance the chromium uptake by 15-20% lcading to

substantial pollution reduction and material saving.

3.2.3 Rechroming with high performance syntan

The problem associated with chromium is much more in rechroming as the
cxhaustion rates of chromc is only 50-55%. It has bcen suggested to usc a high
performance mincral (chromium-aluminium) bascd syntan in the place of chrome on
partial/complectc replacement basis depending on the propertics required for the final
product. Thesc syntans arc capable of cffectively fixing 90% of aluminium & chromium
present in them irreversibly, unlike conventional basic chromium sulfate.  For upper
Icathers, chrome has been replaced to an extent of 75% by high performance syntans. In

the casc of softy lcathers, 100% replacement of chrome has been suggested.
3.24 pH control & float recycling system
The float recycle system comprises of tube assembly which collects the

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

fitted inside the manhole during upper half cycle of rotation of drum. The process liquor
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flows back to the drum through the pH chamber which houscs the clectrode for pl
monitoring. The pH indicator-transmitter continuously monitors the process liquor. The
pH control system controls addition of critical chemicals which automatic end point

indication.

3.2.8 Chemical preparation & dosing system

The critical & bulk chemicals arc stored in bulk storage tanks (onc for
sulfuric acid, onc for formic acid, onc for alkali & two for fat liquors) and are drawn into
the load cell as per the process requirements. From the load cell, chemicals are fed into

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

3.2.6 Hot water generation & addition

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

~temperature controller to generate required hot (since the boiler facility is not available,
this unit is not (ested). Since the hide-float ratio is onc of the important factor which
dccides the uptake & distribution of chemicals and quality of the leather, this module
helps in better exhaustion of chemicals & improve the quality of leathers. During the

cxperiments, hot water prepared separately is uscd.
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helps in better exhaustion of chemicals & improve the quality of leathers. During the

cxperiments, hot water prepared separately is used.

3.2.7 Improved drainage systems

Inorder to crcate a better working cnvironment, improved drainage
systems has been provided in the tannery. This system helps in segregating the spent
liquors to avoid mutual precipitation & subscquent clogging of drains apart from
removing solid materials through appropriatc screening. The flooring of the drum yard
has been altered to prevent spill overs in the path way & to collect the liquors in the

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

This section gives details of the hardware used in this project. The major
components of the hardware are tanks with & without stirrer, pumps, instruments,
computer, platforms etc. The details of site like, location of drums etc. was collected and

layout was prepared.

-

The bulk tank sizes were fixed with the aim of holding solution for atleast
three days requircment. The intermediate tank sizes were fixed such that in majority of
the cases, the tanks will hold one batch requirement. Two different types of samples for
float recycle were designed, fabricated and tested before implementing.  The
specifications of all equipments used are given in Annexure III.1. The fabrication of
tanks, crection, in.stallation of piping and prc-commissioning was awarded on contract.

The details are given in Section 5.

The piping and instrument diagram is prepared (Fig.4.1) and based on this
the pipe sizes, control valves and the instrument specification were fixed. The

specification of instruments used are given in Annexure II1.2.

To estimate the bill of material for piping, cabling etc. an isometric
diagram of the plant is made and is shown in Fig. 4.2, 4.3 & 4.4 along with plan &

clevation.
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A single line electrical wiring diagram (Fig.4.5) and sub switch board
(Fig.4.6) layout is prepared. Based on these and layout a bill of material, with
specification is prepared for electrical wiring. The bill of material is given in Annexure

3.

A layout (Fig.4.7) and design is made for the control cabin for housing the
computer and its accessories. The main operation of the unit is planned to be carried out
from here, hence it was located strategically, such that the operator can have full view of
the unit. The bill of material for the control cabin was prepared and this is given in

Annexure II1.4.

The platform were designed to house the chemical feeding of bulk and
batch tanks. A general layout of the units along with platforms is shown in Fig.4.8 for
proper drainage of the effluents, effective drainage system is designed as shown in

Fig.4.9. The bill of material prepared for civil works is given in Annexure III.5.

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

Table 4.1.

| CLRI 2 TERMINAL REPORT
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Table 4.1 : Broad Specifications of Equipments

Item No Equipment / Facility Quantity

1.0 Civil Works

1.1 Working Platform N

1.2 Process Control Rook

1.3 Drain System

2.0 Drum Modification

2.1 Drain side entry modification

2.2 Vent line

2.3 Liquor drawing facility

24 Pump around system )

2.4.1 Centrifugal pumps (Polypropylene; 70 Ipm; Head : 2 m) 5 nos

2.4.2 pH Transmitter (Range 0-14; Accuracy + 0.1ph : 4-20 mA Output) 5 nos

2.5 CO, Deliming system

25.1 CO, Gas cylinders (50 kgs; 10 kg/cm®; Seamless; Steel with Pr Regulator and | 2 nos
flow meter )

2.5.2 CO, Absorber / Saturator ‘ - 1 no

253 Weighing Balance for CO, cylinder (100 kgs) - 1 no

30 Chemical Storage Tanks with Nozzles

3.1 HDPE/FRP storage tanks
- 1000 Its 5 nos
- 250 Its 3 nos

32 HDPE/FRP storage tanks with stirrer (RPM 400) and suitable supports (cap | 4 nos
2501

4.0 Pumps and Compressors

4.1 Air compressor with storage I no
Tank; Oil filter etc (5-7 m“/hr; 8-10 kg/cmz)

4.2 Chemical addition system pump (polypropylene; 100-150 lpm; Head 10 M) 1 no

43 Chemical transfer pumps (polypropylene; 50 lpm; Head S M) 5 nos

5.0 Piping and Fittings ,

6.0 Liquid Addition Systems

6.1 Chemical addition system

6.1.1 Load cell, stain gauge type 500 kg capacity with + 100 gm accuracy

6.1.2 Load cell tank with stirrer and supporting structure capacity 500 liters

6.2 Water addition system

6.2.1 Steam injection water heater system with RTD (Cap 500 - 600 Ipm: outlet | 1 no
water temp 65°C; Inlet/outlet flange size 3™)

6.2.2 Steam control valve (1) 1 no

6.2.3 Flow indicator controller (Cap 100-500 lpm) 1 no

6.2.4 Centrifugal pump (55304 ; 500 - 600 Ipm Head : 5 M) 1 no

7.0 Control Valves and Instruments

7.1 2-Way SS Ball Valves 30 nos

7.2 2-Way SS Plunger-valves 15 nos

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

9.0 Electrical Accessories 1 kit

10.0 Installation and other miscellaneous costs

"|CLRI 3 TERMINAL REPORT
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Fig 4.2 ISOMETRIC VIEW WITH DIMENSIONS
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5. PROJECT ENGINEERING ASPECTS
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5.1 TURN KEY SUB CONTRACTS
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5.1 Turnkey Sub Contracts

The procurement of major items was carricd out by CLRI tcam, while
some of the items like, civil, works, clectrical wiring, control room cabin, control module,
tank farm, piping and inlcgration jobs werc given on sub contract to various firms as

given below :

Itcm Name of Firm
] Civil works & control { Bharath - Baskar Consusltants
room cabin Planncrs & Builders

63/3, Nilyamath Street
Pernambut 635 810

2 Electrical installations & | Simson Elcctrical
wiring No. 1A, IIrd Street
Srirawapuram
Ambur 635 802
3 Control module Central Elcctronic & Engincering -
Rescarch Institute
Taramani
Madras 600 113
4 Tank form, piping and | VEGA Process Equipments
ovcrall intcgration | 1-3-1036, First Floor
Kavadiguda

Sccunderabad 500 380

The details of item 1- 3 arc given in scction 4. The details of the item 4,
like specifications and terms and conditions of contract arc given in Annexure IV, CLRI
tcam has carricd out the overall coordination for all the four items along with

M/s. Tejoomals tcam.
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3.2 TIME SCHEDULES AND IMPORTANT ACTIVITIES
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5.2 Time Schedule and Important Activities
1992 1993 1994 1995
Months Months Months " Months
910 | 1112 | 12 ) 5-6 7.8 %10 | 11-12 1-2 34 56 78 | %10 ] 1112 | 1-2 3-4 56 7.8 910 | 1112

t Projected cost estimates

including work plan to

ba seat to UNIDO
2 | Equipment weed

specification to be sent ;l N

to UNIDO
3 | Finalization of contract

withthe usertappery | | [T
4 Basic Engineering = | 0 | pee—do v

package preparation | | eemmoyebecaeqprennee ,I,

.
5 | Ordering of Equipments | | | 1 L. o] | }
o

§ | Selection of Imple-

mentation Agency
7 Receipt / Fabrication of e A b ;

Equipment e geeeeans I .................
8 Civil works — | | SOUTTUUN S

| e S

9 [ Instatlation of I__J__Ijl ...... . [
equipment :

10 | Testing and E: AN
Commussioning

11 | Demonstration and — oo
Report Preparation /

Traming | !

12 | Inuse by tanners i r e
continued gt po e g I
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5.3 DRY AND WET RUNS
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B AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS
53 Dry and Wet Runs
5.3.1 Dry Runs

All major cquipments such as CO; cylinder manifold, pH meclers, float
recycle system, chemical weighing system, hot/cold watcr addition system, bulk chemical
storage lanks, intermcdiatc/auxiliary storage tanks, piping, valves and process control

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

Wet Runs

The main objectives of the wet runs is to test the system (full or partial)
under partial or full load conditions ecmploying the process recipes of the conventional
and cco-fricndly technologics. Table 5.3.1 provides the details of the scven wet runs
carricd out so far. In between the wet runs, the personnel of the user tanncry were
allowed to opcrate the control system not only to check its operational consistency but
also the ability of the personnel to adapt to the new facility. Scveral faults identificd by
them were rectified in subsequent dry runs. About 5 to 7 tonnes of hides and skins were
processed in wet runs and none of the processed finished leather was rejected by the user

tanncry.

The wet runs cnabled the CLRI team to asscss the performance of the

following :

CLRI 1 TERMINAL REPORT
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i.  Watcr addition systcm

ii. Chemical automatic weighing systcm
1ii. Pumps and control valves

iv. pH control system

v. Ovecrall micro processor control system

vi. Chemical tank farm

The wet runs on the use of CO; for deliming, chrome cxhaust aid in
chrome tanning and usc of high performance syntan in rechroming have been carried out
independently. Three deliming batches of cow hides and two batches of buff call skins
have been successfully processed and demonstrated to tannery (typical recipe followed
along with variation of flow rate and pH is shown in Fig.5.3.1).

The usc of polyamide based broducl for improving the chrome cxhaustion
during tanning has been successfully demonstrated to the tanner. Two batches 6f COwW
hides 'were processed using this high exhaustion tannage (Typical receipe followed is

given Table 5.3.4).

[CLRI 2 TERMINAL REPORT
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Table 5.3.1 : Details of Dry and Wet Runs Prior to Pre-commissioning Trials

Date Batch | Nature of Trials Objectives Batch Size Remarks
No
04.03.94 Dry Run-1 To test chemical tank farm, piping & - First level debugging completed
control instruments/ valves .
07.03.94 Dry Run-2 To test chemical tank farm, piping & - Second level debugging completed
control instruments/ valves
Control cable laying, electrical works and micro processor system installation undertaken during March/April 1994
03.05.94 Dry Run-3 To test chemical automatic weighing - Third level debugging completed
to and water pumping system
10.05.94
13.06.94 1A Wet Run-1 CO; Deliming 420 kgs Material quality satisfactory
(Goad skins)
14.06.94 2A Wet Run-2 CO; Deliming 800 kgs Partial Success
(Hides) '
15.06.94 3A Wet Run-3 CO; Deliming 800 kgs Process restandardization
(Hides)
22.07.94 4A Wet Run-3 CO; Deliming 1000 kgs UNIDO Expert Present; Process
(Hides) Economics to be further studied
23.07.94 SA Wet Run-5 CO; Deliming 520 kgs UNIDO Expert Present; Process
’ (Hides) Economics to be further studied.
Pipe leaks detected
129.07.94 Dry Run-4 To retest pipe leaks and equipment - Leaks rectified
' functions |

[CLRI 3 TERMINAL REPORT |
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Table 5.3.1 : Details of Dry and Wet Runs Prior to Pre-commissioning Trials

Date Batch | Nature of Trials Objectives Batch Size Remarks
No

31.07.94 | Dry Run-5 To calibrate pH control and float - Calibration work completed

to ‘ circulation systems
02.08.94 |
03.08.94 Dry Run-5 Training to Process Personnel - Training Completed; Metal particles

to detected in control lines
04.08.94

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

06.09.94

| I

Dry Run-7

| Total system thoroughly checked

[ Fourth level debugging completed

From 07.09.94 to 18.09.94, Client’s operating personne! allowed to operate control systems for enhancing their ability to operate

independently
19.09.94 Wet Run-6 To study process with all control 300-1000 Total system functioned well except
systems in operation; six batches for minor leak in float recirculation
taken system; Microprocessor software
needed minor adjustments
From 24.09.94 to 16.10.94, The client’s operating personnel were allowed to operate the full control system to test the operational
consistency of system. Minor problems noted by them were rectified.
17.10.94 Dry Run-7 To test the partially modified - The client  has expressed |
to software for its adaptability satisfaction with the changes
18.10.94
| 19.10.94 Wet Run-7 To retest the process with modified 300 kgs Process software worked
to software (Splits) satisfactorily;  Awaiting  larger
20.10.94 quantity of material for pre-
commissioning runs
Pre-commissioning runs (Detailed in Table 5.3.2 & 5.3.3) have commenced from 28 October 1994
|CLRI 4 TERMINAL REPORT
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Table 5.3.2 : Summary of Pre-commissioning Trial Tuns E-1 to E-3

(28.10.94 to 31.10.94)
SL Description Batch - 1 Batch - 2 Batch - 3
No CON | CAP CON | caAP CON [ car
I DELIMING
I. Pelt weight (Kgs) 150 170 190 175 200 200
2, Washing (%) 100 100 100 100 200X2 . 200X2
3. Float (%) 100 100 100 100 100 100
4, Amm, Salts (%)
Amm, Chio, 1.3 1.3 2.5 1.5 3.0 25
Amm.Sulp. 1.0 1.0 1.0 0.5 1.5 1.5
5. Bate (%) 0.8 0.8 0.8 0.8 0.8 0.8
6.  Sod. Bisulp (%) 0.2 0.2 0.2 0.2 0.2 0.2
7. Wetting Agent (%) 0.5 0.5 0.5 0.5 0.5 0.5
8. * Washing (%) 100 100 100 100 100 100
9.  Total time of deliming opr. 37407 3'35” 330" 3'30” 3'35” 350"
Uplo final washing
I PICKLING
1. Floal (%) 80 80 80 80 80 80
2. Salt (%) 8 8 8 8 8 8
3. Formic Acid (%) 0.2 0.2 0.2 0.2 0.2 0.2
4, Sulp. Acid (%) 1.2 1.25 1.1 1.1 1.2 1.2
5.  C/S pH* 28 2.8 2.8 2.8 28 2.8
6. Bath pH 2.7 2.7 2.6 2.6 2.7 2.6
7. Time of Pickling 2'25” 2°30” 2°30” 2'45” 230" 2307
(+ left overnight)
I CHROME TANNING
1.  BCS (%) 8.0 8.0 8.0 8.0 8.0 8.0
2, Waler (%) 100 100 100 100 100 100
3. SOD. FORMATE (%) 1 1 | | 1 1
4, SOD. BICARB (%) 1.8 1.9 2.4 2.1 3.0 3.0
5. C/SpH 38 38 3.7 37 3.7 38
6. Time 5°50” 5'50” 5'40” 5'40” 530" 515
[CLRI 5 TERMINAL REPORT |
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S

Table 5.3.3 : Pre-commissioning Trials - Further Programmes

Name of the Operation

Remarks

Batch No

Soaking - 100 Hides Soaking For CO-2 Experiment - I (Cap)

- 100 Hidcs

Liming - 100 Hides
Liming - 100 Hides

Reliming - 2x100 Hides

Soaking - 100 Hides
Soaking - 100 Hides

Deliming - 100 Hidcs
Pickling - 100 Hides
Deliming - 100 Hidcs
Pickling - 100 Hides
Liming - 100 Hides
Liming - 100 Hides

Reliming - 200 Hides

Soaking - 100 Hides
Cr. Tan - 100 Hidcs
Cr. Tan - 100 Hides

Liming - 100 Hides
Deliming - 100 Hides
Pickling - 100 Hides
Deliming - 100 Hides

Reliming - 100 Hides
Soaking - 100 Hides

Control for CO-2 expt. I (Man)

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

Paddles
For CO-2 Expt. I (Cap)
Control for CO-2 + HP Syn (Man)

CO-2 Expt. I (Cap) in D1

CO-2 Expt. I (Cap) in D2

Control for CO-2 Expt. I (Man) in D8
Control for CO-2 Expt. I (Man) in D8
For CO-2 Expt. Ii (Cap)

Control for CO-2 Expt. I (Man)

for CO-2 Expt. I (Cap) and

Control for CO-2 Expt. 1T (Man)
Expt. I (Cap), CO-2 + HP Syn

CO-2 Expt. I (Cap) in D2

Control for CO-2 Expt. I (Man) in D8

Expt. I (Cap), CO-2 + HP Syn
CO-2 Expt. I (Cap) in DI
CO-2 Expt. Il (Cap) in D2

Control for CO-2 + HP Syn (Man) in D8

Expt. I (Cap), CO-2 + HP Syn
Expt. I (Cap), CO-2 + HP Syn

Asscssment of W/B of Expt. I CO-2 Deliming and Control

Liming - 100 Hides
Dcliming - 100 Hides
Pickling - 100 Hidcs

Sammying, Deliming Splitting and shaving of W/B of Expt. I, CO-2 and Control

Reliming - 100 Hides
Cr. Tan - 100 Hides

Recr. Neut - 2x100 Hides

Dye, Fat

Expt. I (Cap), CO-2 + HP Syn
Expt. 1 (Cap), CO-2 + HP Syn in D1
Expt. I (Cap), CO-2 + HP Syn in D2

Expt. II (Cap), CO-2 + HP Syn
Expt. 1(Ca;), CO-2 + HP Syn in D2
Expt. (Cap), CO-2in D3

Control for CO-2in D4

Asscssment of W/B CO-2 Expt. I1 and Control of CO-2 + HP Syn

E-4
C4

E-4
C-4

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

E-4
E-4
C-4
C-4
E-S
C-6

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

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

E-6
E-7

E-4,C-4
E-7
E-6
E-6
E-4,C-4
E-6
E-4
c-4

E-5,C-6

|CLRI
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Table 5.3.3 : Pre-commissioning Trials - Further Progress
Programme of II Phase Trial Runs

(Contd...)

Name of the Qperation Remarks Batch No
Deliming - 100 Hidcs Expt. I (Cap), CO-2 + HP Syn in DI E-7
Pickling - 100 Hides Expt. I (Cap), CO-2 + HP Syn in D2 E-7
Sammying, Splitting and shaving of CO-2 Expt. II, CO-2 + HP Syn and Control E-7,.C-6
Setting and Drying of Expt. I, CO-2 and Contirol Lois E-4,C4
Cr. Tan - 100 Hides - Expt. Ii (Cap), CO-2 + HP Syn in D2 E-7
Re-Cr, Nuet - 100 Hides Expt. II (Cap), CO-2 + HP Syn in D3 E-7
Dye, Fat Control for CO-2 + HP Syn in D4 C-6
Assessment of W/B Expt. [, CO-2 + HP Syntans E-6
Staking, Trimming, Buffing, De-Dusting of Expt. I, CO-2 and Control E-4,C-4
Sammying, Splitting and Shaving of Expt. I, CO-2 + HP Syntans E-6
Setting and Drying of Expt. I, CO-2 and Control of CO-2 + HP Syntans E-7,C-6
Recr, Ncut - 100 Hides - Expt. I (Cap), CO-2+ HP Syn in D3 E-6
Dye, Fat
Assessment of W/B of Expt. II, CO-2 + HP Syntans E-7
Sammying, Splitting and Shaving of W/B of Expt. [ CO-2 + HP Syntans E-7
Setting and Drying of W/B of Expt. I, CO-2 + HP Syntans E-6
Recer, Nuct - 100 Hides Expt. II (Cap), CO-2 + HP Syn D3 E-7
Dye, Fat
Staking, Buffing of Expt. I, CO-2 + HP Syntan and Assessment E-6
Sctting, Drying of Expt. II, CO-2 + HP Syntans E-7
Drying of Expt. I, CO-2 + HP Syntans Treated Leathers E-7
Staking, Buffing and Assessment of Expt. I1 CO-2 + HP Syntans Trcated Leathers E-7

Batch No ’ Dcscription
C4 Ammonia Salts + Manual Additions and Operations
E-4 CO-2 Deliming + Process Control Systems
E-5 CO-2 Deliming + Proccss Control Systems
C-6 Ammonium Salts + Manual Additions and Operations
E-6 CO-2 Deliming + HP Syntans + Process Control Systems
E-7 CO-2 Deliming + HP Syntans + Process Control Sysiems

CLRI 7 TERMINAL REPORT |
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Table 5.3.4 : High Exhaustion Tannage

Pickling and Tanning Trials At CLRI

Raw Material Delimed and bated cow hidcs
Water 150 % }

} 30
Wetting agent 0.5% }

Drain

Water 80% }

} 1
Salt 8% }
Sodium formate 0.5% } 10
Formic acid 0.2% } 10
Sulfuric acid 1.0% } 6x 10 +30
+ Formic acid 0.3% } 2x 15

Left Overnight

Next day, drain half batch

BCS 4% } 30
Polyamide cxhaust aid } 20
BCS 4% } 60’

Left in bath for ageing for {207

+ Sodium format 0.5% } 30
+ Sodium bicarbonatc 20% } 6x5 +30
+ Prescrvative 0.25% 30

Drain - Wash - Pile

CLRI 8§ TERMINAL REPORT1
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54 COMMERCIAL SCALE TRIALS
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54 Commercial Scale Trials

On successful completion of wet runs commercial scale trials were carried
out using the system. More than 10 batches of heavy cow hides were processed using all
the modules of cleaner technology package. The spent liquor of the various operations
were analysed and compared with conventional processing system. The crust leathers
were assessed for physical and fu-nctional properties both by visual assessment and using
analytical tools. Typical receipes followed are given below and salient features of
cxperiment are given in Table 5.4.1. Table 5.4.2, 5.4.3 and Fig.5.4.1 indicate the results

of these trials.

54.1 Deliming and bating

Limed and fleshed Pelts were weighed and loaded in the drum and washed
with water for a duration of 10 minutes. (All Percentages based on pelt wt). The pelts
were drummed with 150% water and carbon-di-oxide was let in at the rate of 1001 pm for
15 minutes. Then 1% Bate was added and drumming continued at the same gas flow rate
until a buffering pH of 7.0 was reached. The carbon-di-oxide flow rate was then reduced
to 501 pm and drumming continued for a further period of 90 minutes. Completion of
deliming was checked by using phenolphthalein. Conventional processing involved use
of ammonium salts (both chloride & sulfate in the ratio 1:1) for deliming, at the end of

which Bate was added & drummed, unlike in the ammonia free deliming where bate was

CLRI 1 TERMINAL REPORT
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added at the beginning of deliming itself. Table 5.4.2 brings out the salient featurcs of

ammonia - free deliming in comparison with conventional deliming.
5.4.2 Pickling

The Delimed and bated pelts are then pickled by continuous addition of
acid through chemical addition system coupled with pH controller. The addition of acid
continued up to attainment of equilibrium pH 2.8 - 3.0 which was completed in 90
minutes. In the conventional processing the pelts were pickled by adding acid manually

in 6 feeds of 15 minutes interval.
54.3 Tanning

The picked pelts were treated with 4% Basic Chromium sulfate (BCS) and
drummed for 30 minutes. Then 1% Polyamide based chrome exhaust aid was added and
drumming continued for 30 more minutes. The second installment of 4% BCS was then
added to the drum which was run for a further period of 30 minutes, before basification of
the tanning batch commenced. Similar to pickling, the alkali (sodium formate & sodium
bicarbonate (1:)) required for basification was added continuously over a period of 60
minutes. The addition of alkali continued up to attainment of equilibrium pH of 3.8 - 4.0.
In the conventional processing, 8%, BCS was added in two feeds of 30 minutes intcrval.
After checking completion of penetration, the tanning bath was basified using sodium

formate and sodium bicarbonate (1:1 ratio) added in 8 feeds of 10 minutes interval. The

[CLRI 2 TERMINAL REPORT |
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added at the beginning of deliming itself. Table 5.4.2 brings out the salient features of

ammonia - free deliming in comparison with conventional deliming.
5.4.2 Pickling

The Delimed and bated pelts are then pickled by continuous addition of
acid through chemical addition system coupled with pH controller. The addition of acid
continued up to attainment of equilibrium pH 2.8 - 3.0 which was completed in 90
minutes. In the conventional processing the pelts were pickled by adding acid manually

in 6 feeds of 15 minutes interval.
54.3 Tanning

The picked pelts were treated with 4% Basic Chromium sulfate (BCS) and
drummed for 30 minutes. Then 1% Polyamide based chrome exhaust aid was added and
drumming continued for 30 more minutes. The second installment of 4% BCS was then
added to the drum which was run for a further period of 30 minutes, before basification of
the tanning batch commenced. Similar to pickling, the alkali (sodium formate & sodium
bicarbonate (1:)) required for basification was added continuously over a period of 60
minutes. The addition of alkali continued up to attainment of equilibrium pH of 3.8 - 4.0.
In the conventional processing, 8%, BCS was added in two feeds of 30 minutes interval.
After checking completion of penetration, the tanning bath was basified using sodium

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

post tanning operations.

5.4.5 Rechroming (All percentages are based on shaved weight)

The Wet blue leathers were rechromed using 3% of High performance
syntan and 2% BCS and basified by adding alkali continuously similarly to pickling and
tanning. In the case of conventional processing 5% of BCS was used for rechroming and

basified by adding alkali manually.
5.4.6 Neutralization, Retanning, Dyeing, Fatliquoring

The réchromed leathers were ncutralized by adding alkali continuously
over a period of 90 minutes to obtain an equilibrium pH of 5.0. In Retanning, dyeing and
fatliquoring operations, the chemical dosing and water addition systems were used for
maintaining proper hide - float ratio and concentration of chemicals in the case of cco-
fricndly system. In the conventional system all these operations were carried out
manually. The spent liquors of eco-friendly system and conventional system have been
collected and analysed. Trials are carried out for checking the consistency of results. The

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

5.4.7 Observations

CLRI 4 TERMINAL REPORT |
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wet blue leathers after piling overnight were tanned, split and shaved and then taken for

post tanning operations.

5.4.5 Rechroming (All percentages are based on shaved weight)

The Wet bluc leathers were rechromed using 3% of High performance
syntan and 2% BCS and basified by adding alkali continuously similarly to pickling and
tanning. In the case of conventional processing 5% of BCS was used for rechroming and

basified by adding alkali manually.

5.4.6 Neutralization, Retanning, Dyeing, Fatliquoring

Thc‘ rechromed leathers were neutralized by adding alkali continuously
over a period of 90 minutes to obtain an equilibrium pH of 5.0. In Retanning, dyeing and
fatliquoring operations, the chemical dosing and water addition systems were used for
maintaining proper hide - float ratio and concentration of chemicals in the casc of cco-
fricndly system. In the conventional system all these operations were carried outl
manually. The spent liquors of eco-friendly system and conventional system have becn
collected and analysed. Trials arc carried out for checking the consistency of results. The

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

Control Experiment I Experiment I1
Washing Water 200% (15 minutes)
Deliming Water 150% Water 150% Water 150%
Ammonium sulfate 0.5% Bate 1% (15 minutes) Bate 1%
Ammonium chloride 0.5% (2 hours) CO, 1.5% (4 hours) CO, 2.2% (3.5 bours)
Ammonium sulfate 0.5% X
+ Bate 1.0% (45 minutes)
Ammonium Sulfate 0.5% (1 hour)
50% bath drained
Water 50%
+ Ammonium sulfate 0.5% (60 minutes)
Washing Wetting agent 0.5% (20 minutes)
Water 200% (10 minutes)
Drain and left overnight
Pickling Water 80% Water 80% and Salt 8% pH 8.0 Water 80% pH 7.3
Salt 8% (20 minutes) Formic acid 0.4% (20 minutes) Salt 8% pH 7.3
Formic acid 0.5% (30 minutes) pH 5.0 Formic acid 0.4% (30 minutes) pH 6.5 Formic acid 1% pH 7.0 (120 minutes)
Sulpburic acid 1.0 % (65 minutes) pH 4.5 Sulphuric acid 1% (60 minutes) pH 4.0 Sulphuric acid 1% pH 4.0 (135 minutes)
Left Overnight Overnight
Formic acid 0.1% pH 4.0 (40 minutes) Formic acid 0.2% pH 3.5 (20 minutes)
Formic acid 0.1% (30 minutes) pH 3.8 Formic acid 0.1% 3.0 (85 minutes)
Formic acid 0.1% (60 minutes) pH 3.5 Formic acid 0.1% pH 3.0 (60 minutes)
Left Overnight
Chrome Tanning Formic acid 0.1% (90 minutes) pH 4.0 Tergolix ‘A’ 0.2% pH 8.0 Tergolix ‘A’ 0.2% (125 minutes)
Formic acid 0.2% (60 minutes) pH 3.5 BCS 4% (10 minutes) BCS 4% (10 minutes)
Formic acid 0.1% (90 minutes) pH 3.0 Cati-fatliquor 0.5% (20 minutes) Cationic fatliquor 0.5%
Tergolix ‘A’ 0.2% (10 minutes) Tuftan 1% Tuftan 1% (5 minutes)
BCS 4.0% (10 minutes) BCS 4% (285 minutes) BCS 4%
Cationic fatliquor 0.5% (20 minutes) Sodium Formate 0.5% (30 minutes) Sodium formate 0.5% (90 minutes)
BSC 4% Sodium bicarbonate 2% (240 minutes) Water 25%
Sodium formate 0.5% (5 hours) Sodium formate 1% (30 minutes)
+ Sodium format 0.5% (45 minutes) Water 25% (120 minutes)
+ Sodium Bicarbonate 2.0% slowly added for 2
hours and sum for another 2 hours
Left overnight & filed Left overnight & filed next day Left overnight and filed
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Table 5.4.2 : Deliming Spent Liquor Analysis

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

All the paramcters except pH are expressed in mg/]

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

Ammonia free cleaner

Conventional processing

processing

pH 10.13 10.35
Alkalinity 1800 2400
Total solids 25240 28020
Chloride 5922 7402
Sulfate 1069 1530
Ammonia 84 169
Chrome 534 702

All the parameters except pH arc expressed in mg/1

|CLRI
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5.5 PROGRAMME REVIEW BY EXPERTS
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5.5 PROGRESS REVIEW BY EXPERTS

5.5.1. UNIDO chief technical adviser (CTA)

Dr.Z. Kotazek, UNIDO chief Technical Adviser along with special task force of
CLRI visited number of Tanneries for implementation of Ammonia Free cleaner wet
Tanning Operation project. The Task force along with CTA finally decided to
implement the project at M/s Tejoomal Industries Limited. Frequent meetings were
held by CTA with CLRI Task force to review the progress of implementation of the

project.

Dr. Z. Kotazek visited M/s Tejoomal’s Industries Limited along with Dr.
K.V.Raghavan Director, CLRI on 29.10.94 to monitor the progress of Pre-
Commissioning trials. Dr. Kotazek held detailed discussions with CLRI Team &
user tannery about the trials and instructions to be followed by the user while
operating the system. The operating staff of the user tannery demonstrated their
capability to independently handle the microprocessor system Chemical tank farm,

Chemical & water addition units & pH control system.

5.5.2. UNIDO Project Officer

Mr. J. Buljan, the project officer, UNIDO visited CLRI, Madras on 15th &
16th July 1993. He held detailed technical discussions with the CLRI project team
pertaining to implementation of the project. He visited M/s Tejoomal Industries
Limited to assess the sile conditions and technical capabilities of the tannery

personnel for absorbing the technology.

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

1994 and held detailed discussions with the project team & reviewed the progress.

CLRI | TERMINAL REPORT
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Mr. Buljan visited CLRI in January 1995 to participate in LERIG where a joint
presentation of CLRI & user tannery on the results of implementation of the project

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

5.5.3. UNIDO Expert Visit

A) First Visit :-

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

scientific discussions with the CLRI project team on Co; deliming.

CLRI project team arranged Co, deliming technology demonstrations from 26th to
29th July 1993 at CLRI pilot tannery. Prof. Munz participated in the demonstrations

& explained the advantages to the tanners who attended the meeting.
2nd Visit:-

Prof. Munz visited CLRI again in April 1994 to carry pilot scale trial on Co; deliming
along with CLRI team at M/s Tejoomal Industries Limited. He also carried out pickle

free chrome tanning trials at CLRI.

Prof. K.H. Munz visited, along with CLRI team, M/s Tejoomal Industries Limited to
participate in the Commercial trials carried out using Co, for deliming & control
systems for other unit operations in July 1995. He also carried out trials at CLLRI on
pickle free tanning. The technical report of Prof. K.H.Munz with his

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

An introductory training programme on opcration of CO; dcliming,
instrument control system for walter and chemical addition, pH control and monitoring
was givcn to two tannery staff members of M/s.Tcjoomals from 13.12.1993 o
17.12.1993 at CLRI and at M/s.Tejoomals Tanncry from March 1994 onwards till

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

s Handling of Eco-friendly systems including Carbon-di-oxide gas, process control
mcasurcs clic.

» Salc handling of chemicals

e Opcration and maintenance of all the equipments

* Time scquence of unit operations

Equipment supplicrs were cl(;scly involved in rectifying the minor teething
problems during the wet and dry runs. M/s.VEGA Proccss Equipment (Engincering firm
for the work of implementation) attended to the leaks and minor modifications in the
piping/pumps. M/s.Avcon Control Enginecrs and M/s.Navbharath Engincers (valve and
pump supplicrs) visited the site at regular intervals to rectify the identified defects. These
firms also provided training on operation and maintenance of control valves, pH mclers,
pumps and compressors respectively to the maintenance staff of M/s. Tejoomals. Training
on microprocessor usage {or process control and data logging and the operation of CO,

dcliming process have also been provided to the client by the Madras centre of CEERL

[CLRI . 1 TERMINAL REPORT |
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deliming process have also been provided to the client by the Madras centre of CEERL
The unit also sent its computer cxperts from time to time to remove the software and
hardwarc bottlenecks. The user tannery had appointed two qualified engincers to look

after the control systems.

The CLRI tecam prepared Demonstration Data Sheets for compiling
techno-cconomic information during pre-commissioning runs. The operating personncl
of the uscr tannery were trained in data compilation and the operational sequences to be
followed in the clcaner technologics. Messrs Sudhakar and Ravichandra, Production
Managers of the user tannery were closely associated in all the activitics pertaining to
batch planning, monitoring, operational data collcction and interpretation of the results.
They have shown tremendous enthusiasm in carrying out their responsibilitics.  The
overall success achieved in this programme, to a large cxient gocs to the management

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

7.1 Two batches of deliming, pickling and chrome tanning of cow hides were
carricd out. One batch was processced in the conventional way to compare with the other
processed using Ammonia free process control system. It was observed that deliming
could be cffectively carried with carbon-di-oxide and the leathers were comparable o

conventionally processed leathers.

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

batch was processcd by conventional method and the other using control system. It was
obscrved that nearly 20% of rctanning material could be saved when control system was

uscd for proccssing without any adversc cffect on Icather.

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

The experimental details are provided in Table 7.1, 7.2 and 7.3. The
physical test data and visual asscssment data of leathers processed as per the above
cxperiment were compared and the quality of Ieathers processed with CO; deliming and

proccss control system were found to be better. The results are shown in Fig.7.1 & 7.2.

|cLR1 1 TERMINAL REPORT
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Table 7.1 : Experiments with cow hides for comparison of processing
with conventional scheme and ammonia free & process control system

Control Experiment T ]
Washing Water 200% (15 minutes) ]
Dcliming Water 50% Water 50%

Ammonijum sulfate 0.75% Batc 1%

Ammonium chloride 0.75% CO; 2% (4 hours)

Bate 0.20% (4 hours)

+ Ammonium sulphate 1.0% (60 min)

+ Bate 1.0% (40 minutes)

+ Water 100% (20 minutes)
Washing Wetting agent 1.0% (50 minutes)

+ Water 100%
Pickling Water 80% Water 2%

Salt 8% (15 minutes) Salt 8% (15 min)

+ Formic acid 1.0% (4 hours) Formic acid 1% (240 min)

+ Sulfuric acid 1.0% Sulfuric acid 1.3% (60 min+overnight)

Left gvernight
Next Day + Sulfuric acid 0.3% (2 hours), pH 2.7 Formic acid 0.2% pH 2.8

Chrome Tanning

+ Dispersing agent 0.2% (10 min)

+ BCS 4.0%(10 min)

+ Cationic fatliquor 0.5% (25 min)

+ BCS 4.0%

Sodium formate 0.5% (4 hours)

+ Waler 25%

Sodium formate 0.5% (30 min)

+ Sodium bicarb 2% (90 min) pH 4.0

Dispersing agent 0.2%
BCS 4%

Cationic fatliquor 0.5%
Tuftan 1%

BCS 4%

Sodium formate 0.5%
Sodium Formate 0.5%
Sodium bicarbonate 2%

Piled

CLRI
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Table 7.2 : Experiments with EI buff calf skis for processing in
conventional scheme and process control scheme

: Control Experiment 1
Stripping Water 200% Water 200%
Degresol 1% Degresol EI 1%
Sodium sulphite 1% Sodium sulphite 1%
Sodium bicarb 0.5% Sodium bicarb 0.5%
Wetting agent 0.5% (60 minules) Weting Agent 0.5% (60 min)
Souring Water 200% Water 200%
Oxalic acid 0.5% Oxalic acid 0.5%
NBEM 0.5% (30 minutes) NBEM 0.5% (30 min)
Washing Water 150% (15 minutes) Water 150% (15 min)
Necutralization Water 200% Water 200%

Sodium formate 1%
Sodium bicarb 1% pH 5-5.3

Sodium formate 1%
Sodium bicarb 1% pH 5-5.3

Draincd

Drained

Washing

Water 150% (15 minutcs)_

Water 150% (15 min)

Dycing, retanning
& falliquoring

Hot water 200%

fibropal MO 1% (10 min)
+ GS Powder 3% (20 min)
+Retan FB 2%

Syntan ZN 2%

Syntan AC 2% (45 min)

+ Derma orange 2G 0.2%
Derma ycllow 2G 0.1%
Derma pink 0.015% (30 min)
Fibropal MO 2%

Lipor NTR 2%

Lipor RNRS 2%

Softafin 2%

Softafin 3%

Lipor LN 2%

Fibropai LA 2%

+ Retan FB 1%

+ GS powder 1% (20 min)
+ Dye (30 min)

+ II fatliquor (30 min)

+ Formic acid 1% (21 min)

Hot water 200%

Fibropal MO 1% (10 min)
+ GS Powder 3%

+ Retan FB 2%

Syntan ZN 2%

Syuatan AC 1% (45 min)

+ Derma Orange 2G 2%
Derma yellow 2G 1% (30 min)
Derma pink 0.015%

+ Fibropal Mo 2%

Lipor NTR 2%

Lipor RNFS 2%

Softafin 3% (45 min)
Lipor LNW 2%

Fibropal LA 2%

+ GS powder (2 min})

Dyc (30 min)

+ II fatliquor 30 min

+ Formic acid 1%

Drain

Draincd

Water 150%
Waxofin 0.5% (10 min)

Water 150%
Waxoflan 0.5% (10 min)

Drained & Piled

Drained & Piled

CLRI
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Table 7.3 : Experiments with cow sides from wet blue to crusting

Control Experiment 1

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

Waler 10% (30 min) pH 3.5

Drained Drained

Washing 100% (10 min) Water 100% (10 min)

Ncutralisation

Water 150%
Vernol AKM 1% (45 min) pH 4.8

Walter 150% (35 min)
Vernatan AKM 1% (30 min) pH 4.5

Washing

Water 100% (10 min)

Water 100 % (10 min)

Fatliquoring

Water 100%
Vernol liquors 2%
Ingrassnate S 126 [%

Water 100%
Cilisor S 2%
Ingrassanatc S 126 1%

RNFS 2% (20 min) RNFS 2% (20 min)
Dycing + Pink dye 0.1% (5 min) + Pink dye 0.1% (5 min)
Retanning +RL 4% + RL 4%

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

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

Fatliquoring

+ Vernol Liquor 2%
Ingressnate S 126 1%
MO 1% (30 min)

+ Vernol liquor S 2%
Ingrassanate S 126 1% (30 min)

Dycing

+ Formic acid 1% (40 min)

Top retanning

+ Basyrtan DI 1% (20 min)

+ Basyntan DI 1% (15 min)

Fixing

+ Formic acid 1% (20 min)

Drained & piled overnight

CLR1
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Fig: 7.1 VISUAL ASSESSMENT OF DYED CRUST LEATHERS
(COMMERCIAL SCALE EXPERIMENTS)
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Fig: 7.2 PHYSICAL TEST DATA OF LEATHERS

CONTROL EXPT. 1 EXPT. 2
CONTROL : Conventional processing
EXPT 1 : Carbondioxide deliming
EXPT 2 : Carbondioxide deliming + high performance syntan
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EXPT 3 : Carbondioxide deliming + high performance syntan + exhaust aid
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Fig: 7.3 PHYSICAL TEST DATA OF LEATHERS
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: 7.4 PHYSICAL TEST DATA OF LEATHERS

CONTROL EXPT. 1 EXPT. 2 EXPT. 3
CONTROL : Conventional processing
EXPT 1 : Carbondioxide deliming
EXPT 2 : Carbondioxide deliming + high performance syntan
EXPT 3 : Carbondioxide deliming + high performance syntan + exhaust aid
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8. TECHNO-ECONOMIC VIABILITY OF PROJECT
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AMMONIA FREE DELIMING AND

CLEANER WET TANNING
OPERATIONS
INVESTMENT COST
( All figures in US$)
ITEM TANNERY UNIDO |CLRI TOTAL
CIVIL 33300 |
WORKS ‘ 33,300
EQUIPMENT @ - 52,000 | 15500 67,500
TOTAL | 33300 . 52000 15500 100800
PERCENT = 33 52 | 15 | 100

[ LOdHYd TVNINIAL
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AMMONIA FREE DELIMING AND

CLEANER WET TANNING OPERATIONS
OPERATION AND MAINTENANCE COST/YEAR

ITEM COST
in US$
MATERIAL 000
'EQUIPMENT MAINTENANCE 4300
"ELECTRICITY 1200
LABOR oo
DEPRECIATION =50
TOTAL 14450
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COST BENEFIT ANALYSIS

(INDICATIVE)
AMMONIA FREE CLEANER WET

TANNING OPERATIONS
ADDITIONAL COST FOR ~ Rs 3.6 million
CLEANER TECHNOLOGY
IMPLEMENTATION
ADDITIONAL ANNUAL Rs 0.8 million
OPERATING COST
BENEFITS-THROUGH  Rs 1.2 million
VALUE ADDITION
'PAY BACK PERIOD 5 YEARS
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COMPARISON OF QUALITY
AMMONIA FREE CLEANER WET
TANNING OPERATIONS

(Numerical values indicate percentage of leathers in each grade)

GRADE CONVENTIONAL |PROCESSING WITH |
PROCESSING 'INTEGRATED ECO-
FRIENDLY SYSTEM
I 23 31
II 55 57
IT1 22 12

| LYOJdd TYNINHAL
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CARBON-DI-OXIDE DELIMING

» ADVANTAGES

— REDUCTION OF NITROGENOUS
DISCHARGE IN EFFLUENT

— REDUCTION IN BOD & COD UP TO 50%
~ REDUCTION IN AMMONIA ODOR
~ IMPROVED GRAIN CHARACTERISTICS

— EASY HANDLING AND AUTOMATION
FACILITY
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9. RECOMMENDATIONS
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9. Recommendations

An attempt is made in this scction to highlight the achievements, failures and
Icssons Iearnt on implementation of the four technologics under this unique programme

supported by UNIDO.

9.1 Achievements

The following conclusions could be drawn from the completed project:

i. Modecrnization of wet opcrations in small scale tannerics is not a distant drcam but a
rcality

ii. The personnel of the user tannery, who werc ncver cxposced carlier (o control
instrumentation and chemical handling and transportation equipments, have shown
remarkable abilities to opcrate the new facilitics with a high degree of confidence.
Their training under simulated conditions at the CLRI pilot tanncry and at the actual
working cnvironment had helped them immenscly.

i1i. The techno-economic viability of this technology is greatly influenced by the extent of
improvement achicved in the final leather quality and its consistency.

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

a) Qualitative improvement in Inplant ccology and work culture of personncl
after implementation of the project

b) Improved documentation of process data

¢) Less direct exposure of operating personnel to chemicals

d) Minimization of process time and chemical wastages

v. Techno-cconomic viability of ecofriendly processcs can be enhanced by an

approprialc grouping of technology packages.
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Vi

9.2

Willingness of tanncrs o invest in modermization and ccofriendly technological

options if they arc made to convince about the real terms bencefits.

Drawbacks and Unachicvable Targets

9.2.1 Time Over-run

A significant time overrun (about 12 months) had taken place in this project for

the following rcasons:

Change of user tannery duc to unforescen reasons
Time delay in locating a compelent projeet engineering company (o exccufive the

progranimec.

I. Delays in equipment deliveries by the manufacturing companics.

. Tecthing froubles during installation and Tack of Jocal cxpertise in guick frouble

shooting.

Raw malerial shortages faced by the user industry.

9.2.2 Unachicved Objectives/Targets

I.

The total replacement of ammonium salts in deliming of thick hides could not be
achicved duce 1o Jack of lime splitting lacilitics at the sile.

[requent changes in the rawstock type and quality has made the benefit evaluation
process more cumbersome.,

Hot waler control system could not be fully implemented due to fack of adequate

stcam generation capacity at the site.
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ANNEXURE - 1
PROCESS RECEIPE
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PROCESS FLOW SHEET FOR RETANNING -
FATLIQUORING AND DYEING (COW WAXY LEATHER)

pPERATION
HUMBER

1

10

13

14

16

17

WATER 150 % —— - 20°
ACETIC ACID 0.5 % —— - WASHING | }*”"’
107
WATER 100 % —”F[ WASHING i j— -
WATER 100 % ——  w
—— 150"
stal 3 % — |  RECHROMING ="~
ALKALI 2% — -
FORMATE- X BICARBONATE - 1%} 4
WATER 200 % — »l WASHING
WATER 200 %—— = ‘ , -
SODIUM BICARBOMATE | 2:7':1 NEUTRALISATION ’_""
NEUTRAL SYNTAN f g— »
WATER 200 z——»[ WASH!Né
r,,, — —_ —
WATER 200 %—— -+~ WASHING
]
SYNTAN 6-7 — "’
LEVELUING AGENT 1-1.5 %e—— ‘—
e 1w ol DYEING I
FATLIQUOR 8 x—»| FATLIQUORING
DYE 0.5 %—"l DYEING i ]
SYNTAM T -
" * " RETANNING

WET BLUE

L

10°
— -

10’

LIQ EFFLUENTY

LIQ.EFFLUENT

LIQ.EFFLUENT

LUIQ.EFFLUENT

LIQ.EFFLUENT

LIQ.EFFLUENT

LIG.EFFLUENT

43’
RETANNING |,,,, - LIQ.EFFLUENT

4

DYE 05 %_"’l TOP DYEING

STYNTAN

FORMIC ACID

#

2 2 "‘l

RETANNING

#

5%_""

FIXING

l

|

RINSING

{

|

PILE

—

45"-50"
T " LIQ.EFFLUENT

30°
- g LIQEFFLUENT

200
3a
20°
30
2 X 200

\ : Sheet
%y CLRI

rawn| §b

NS4S MADRAS PR

IMPLEMENTATION OF AMMONIA FREE AND
ENVIRONMENTALLY CLEANER TECHNOLOGIES
M/S TEJOMAL'S TANNERY,PERNUMBUTT.

UNI1861/18

[CLRI

TERMINAL REPORT |




r AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

PROCESS FLOW SCHEME FOR PREPARING
BUFF CALF (BURNISHABLE) LEATHER

OPERATION RAW MATERIAL
MNUMBER El BUFF CALF SKINS
E WATER 200 % : # .
Tl R 1E = sTRePING |- wacruen
i —=

WETTING AGENT

> WATER 200 % ——e[ WASHING Jl’ ~ LIO.EFFLUENT

l

WATER 200 % — o ! 30’
3 oot w2 SOURING J‘AA = LIQ.EFFLUENT
WAg(gg{ 10(5) ;’; e J 90"~ 120"
4 CATIONIC FATLIOUOR 1 % ~_-l CHROMUANN'NGJ‘“' = LQEFFLUENT
ALKALI 115 % —— J
. 10
S WATER 200 33— WASHING l— s~ LIQ.EFFLUENT
WATER ——— 300
6 W T RETANNING }‘v ~ LIQ.EFFLUENT
- 10
7 WATER 200 %—-—-r WASHING }—- *~ LIQ.EFFLUENT
. WATER 200 % ——w } -
SODIUM FORMATE 2 %———w=
SODIM FORMATE 2 %__,_WEUTRAUSATION ]“— ~ LIQEFFLUENT
SYNTAN 2 % T
) 10
WATER 200 % "*( WASHING }V ™ UQ.EFFLUENT
10 WATER 200 %—— WASHING 19" o LQEFFLUENT
WATER 50 g———~
11 ot m e w=| RETANNING | 45

12 FATUGUOR 1 %— —=| FATLIQUORING | 15
13 LEVLLING AG;\:‘ET |2 2:7: DYEING J 30°-50
14 FATLIQUOR 5 %—*""I FATLIQJORING } 307

%

/\ CLRI Sheet |1
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PROCESS FLOW SCHEME FOR PREPARING
BUFF CALF (BURNISHABLE) LEATHER

— i
IOPERATION
NUMBER ) 1
f=4 20’
15 SYNTAM 4 7 —- *r RETANNING }7 =~ LIO.EFFLUENT
16 FATUQUOR 5 % ~~\-—r FATLIQUORING ]—"L LIQ.EFFLUENT
35'
17 SYNTAN 3% — | RETANNING F- LIQ.EFFLUENT
2 X 200
18 FORMIC ACID 2 % —~+| FIXING }_,,,,.. LIQ.EFFLUENT
—
19 FATLIQUOR 2 ¢ ———==| TOP FATLIQUORINGFZ*'——b UQ.EFFLUENT
| N
20 l RINSING ]
21 | PiLUNG ]
PRODUCT

L Sheet 1 )
o CLRL
NS /S MADRAS SR e

IMPLEMENTATION OF AMMONIA FREE AND
ENVIRONMENTALLY CLEANER TECHNOLOGIES
M/S TEJOMAL'S TANNERY,PERNUMBUTT.

UNTI862A /18

[CLRI TERMINAL REPORT |




|

[ LaOdad TYNINAEL

LOAD = 10C0 XGS
CO.10 KGS (1%)

= ACID 5 XGS (0.5%)
S ACID 10 XGS {1%)

3SC 30X2 <GS {(3%)
TIJFITAN 0 <G3 1%
"ALXKALD 10 KG3 1M

COW HIDES

SQAKING

LIMING

v

FLESHING

-

REERE——

DELIMING

-

PICKLING

e a—

————— CHROME TANNING

WET 3LUE

rIGURE

C/S SACULD 3E CSOLCUAL=ISS TO
PENOLPTHALENE

C/S 34 SHQOULD 3E 2.3 - 3.2

THROUGH AND THRQUGH CHRGME
PENETRATICN
C/8 P+ OF THE 3€LT 3HOULD 3E
3.2 70 .0

BROAD PRCCESS FLOW DIAGRAM FOR W=T BLUE MANUFACTURE AT

M,/S TEJOOMALS

SNOILVHIdO AHINNVYL 1IM HINVITO ANV 3344 VINOWWY

w’



= .
E WET BLUE J
h
N <4
LCAD 30C XG3 "l |
A ACID « 1.3 XGS (0.5%)  —————— i .
HPS (ALCROTAN)=9 <GS (3%) _____ | AECHROMING J : C/s 22 30
ALKALI 1.5 XGS (0.5%) —_—
= ) : l —
ALXAL! = 3 XGS {1%) —————+ NEUTRAL!SATION | pH < 3.0
R S Y
SYNTAN 25-30 XGS =  RETANNING i .
(8-10%) : -+
{(AS31/WL/B)) '
h <4
DYE « § KGS (2%} | OYING b
L i :
F.LIGUORS - 30-35 <GS —————  FATLIQUOSING .
{10-12%) ] .
(FL1 » FL2 « FL3) = emsmmmeeeoaloLs
5 +~ Chemicala and their guantities varies depending on the type of
Zz order fcr the finished leather
Z
Z,
= - Alkali used here is mixture of 50% sodium formate and 30%
é sodium bicarbonate, dissocived in water to make 10% solution
-

FiG : BR2AD PRCCESS FLOW DIAGRAM FOR CRUST LEATHER
MANUFALTURE AT M/S. TEJCOMALS TANNERY

SNOILVHIJO AHINNVYL LIM HINVITO ANV 3344 VINOWWY




[ AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

ANNEXURE - 11
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[ AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

ANNEXURE - 111.1
EQUIPMENTS SPECIFICATION

{CLRI TERMINAL REPORT |




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

[x i

LOCAL PURCHASE REQUESTED

Page _ 1 of __22__
REQUISTION NUMBER 92/1

1

PPCSA

MISPL No. 4 |1 ||

HEAD QUARTERS PURCHASE  |_-__| Dote 14 Dec 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Number US/IND/90/244(2) |
l | e |
e AR T e | |sw controcts ] l2v- ) 1| |
| AMMONTA FREE AND CLEANER WET TANNERY OPERATIONS |} |
] ] |Expendable Equipment | | 41 -1 ]
e L | | |
| . KOTASEK, CHIEF TECHNICAL ADVISER | [Non-Expendable Equipment | x_Js2- 01 |
I I |
------------------------------------------------------------- |premises ] | 43 - 01 ]
| !
| Check appropriate box |
CLEARED (SUBST. OFFICE) :
Name Section Date
FUNDS AVAILABLE @ <= === === == === oo s to oo o e et m oo o oo oo o s s s o ot lloooaosasseeees
(CON/CONTROL) Name Section Date
COMJGSD/DA T =mem s smm oot oo e eoealnoeeioslciasesoao-
Received Returned
|ttem Jouantity Junit |  Description,Specifications,catalogue Number, Reference to | Est. Cost in
| | | | Project document component | us pollars
e R Joem e eme e o
| } s | Pes | Centrifugal Pumps (2.4.1 OF ANNEXURE-111) | 2500
R R R oo
| | i | Capacity 25 LPM |
R T e
| | | | Mead : 2 met of water ]
R R [Foeeeee
] } ] | Suction side : 1" dia ]
oo R It oo
| | | | oetlivery : 1v |
e R oo
| | | | Material of construction : SS 316/Poly Propylene/FRP ]
e R I IRRREEEEE
| | | | Operating Temperature : 100 deg C ]
e e oo
| | | |tList of suppliers are shown in Annexure VI 1-8) |
[-eeeee e R et oo
! | | I J
R R e Gt R
| | | | | rorat | 2500
e R I oo
SPECIAL INSTRUCTIONS : ] ship Via Surface/Alr to : Resident Representative of United Nations
] Development programme
[For @
|

Original : CON/GSD/DA
Copy 1 : CHIEF TECHNICAL ADVISER

C/0 CENTRAL LEATHER RESEARCH INSTITUTE,

Copy 2 : CON/CONTROL UNIT ADYAR,

Copy 3 : SU3STANTIVE BRANCH/SECTION

MADRAS 600 020, INDIA

Copy & : DRAFTER




UNIDO UNITED NATIONS INDUSTREIAL DEVELOPMENT ORGANISATION
REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

[x_]

LOCAL PURCHASE REQUESTED

Page _ 2 of __ 22
REQUISTION NUMBER 92,2
PPCSA | T T N

MISPI No. | ||| |

Target Date : MAY 93

HEAD QUARTERS PURCHASE I} Date 14 Decomber 1992
| {MPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I [ Project Number  US/IND/90/244(2) l
! || e e !
R et L R LR L | |sub tontracts ] | 2v- || | 1
IAmIA FREE AND CLEANER WET TANNING OPERATIONS I | ---- |
] | JExpendable Equipment ] ] 41 -1 |
|+-oarroe e e ] |
|DR.Z.XOTASEK,  CHIEF TECHNICAL ADVISOR | |Non-Expendable Equipment |x_| 42 - 01 |
! X |
------------------------------------------------------------- |Premises | | 43 - 01 |
! ' l
| Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Dnte
FUNDS AVATLABLE : === === == o= mm oo oo oo oo tm o e e e oo o o oo o m e o e e e e seeenes
(CON/CONTROL) Home Section Date
CON/GSD/DA © == === omm oo mo oo oo oilooiaooiooooooos
Received Returned

------------------------------------------------------------- S e e Rl
jitem JQuantity |unit | Description,Specifications,catalogue Number, Reference to | Est. Cost in |
] | | | Project document component | us Dollars |
R R L R !
| 2 | 5 | Pes | pH Indicator cum Transmitter with temperature compensators i 6167 |
Jromeeee oo s R |
i | ] | for incorporating in the float recycle line of tanning drums | |
B R B R T oo !
] J | | pH range 0-14 (2.4.2 OF ANNEXURE-III) | ]
J-oreaeefeeeanens - e O |
| { | | Accuracy +0.1 pH | |
e B L oo !
| ] ] | should give 4-20 M Output | |
R [oereres oo oo (
| | | | output with local digital display | |
R R e J-oeeeeareanease !
| | | | Inlet/Outlet Flanges : 1"dia | |
R R T R |-omeeeeeeeeeeess !
| ] ! | (List of suppliers are shown in Amexure VI , 9-12) [ ]
oo oreeenes o |-oeeemeeneaeness l
l [ | [ | [
R Rt |- eeeeseeeeneees !
| ] | | | rorat | 4167 |
R R e fooemeeaseeeane |
SPECIAL ENSTRUCTIONS : | ship via Surface/Air to : Resident Representative of United Nations ]

] Development programme |

|For = |

| |
Original : CON/GSD/DA | C/0 CENTRAL LEATHER RESEARCH INSTITUTE |
Copy 1 : CHIEF TECHNICAL ADVISER I ,
Copy 2 : CON/CONTROL UNIT | ADYAR, MADRAS 600 020, INDIA |
Copy 3 : SUBSTANTIVE BRANCH/SECTJON | |
Copy & : DRAFTER “ |

| I

I I



UNIDO UNJTED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _ 3 of __22_

REQUESTION FOR EOUIPMENT/SUPPL IES/PUBLICATJONS REQUISTION MIMBER 92/3
FOR CONTRACTUAL SERVICE e
presa b b
LOCAL PURCHASE REQUESTED |_X__| R
MIsPY No. |_ |} | |
HEAD QUARTERS PURCHASE  |_-_| Date 14 December 1992

]  IMPLEMENTATION OF ENVIROMMENTALLY CLEANER TECHNOLOGIES | | Project Number  US/IND/90/244(2)

|

! N e e
Jomemmmm e e SRREEEL | |suwb Contracts | [ 2r -} | I
| AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 11 |
| } |Expendable Equipment & -1 |
T e N |
| 2. KOTASEK, CHIEF TECHNICAL ADVISER | [Non-Expendable Equipment | X__] 42 - 01 |
I I |
------------------------------------------------------------- |Premises | | 43 - 01 |
[ |

] Check appropriate box |

Name Section Date
FUNDS AVAILABLE § === === - o msem s e mc oo o oo et oot o o e oo tee oo sasooaoos
(CON/CONTROL) Name Section . Date
CON/GSD/DA 1 === === emsm s oo ot ma oo et o ool onoooLeroeooieiiaaoo-
Received Returned
.......................................................................................................................... |
Jitem Jauantity [unit |pescription, Specifications,catalogue Nunber, Reference to | Est. Cost in |
| | | | Project document component | Us pollars |
R e S e S R I
| 3 | 2 | Pes | Righ Pressure Seamless Steel Cylinder of about 50 kg capacity with ] 667 ]
R S e T R |
| ] | | capnecking valve; and two stage gas regulator for carbon-di-oxide (As per | |
Ay [-=mmmene- [---ee- Lt b bbbk iits frommemoees |
] ] ! | 151 standards for Carbon-di-oxide storage) | ]
J-oeees [-emmmmees f------ R bbbt [-ommmem e !
] ] ] | (2.5.1 OF ANNEXURE - 111) | |
[-=om-e- [-=mmmess [=omemee | R S ALttt froreme e |
| ] | ] (Please see Amnexure VI 13-16 for list of suppliers) } ]
el R R et oo !
| I Jom | et |
e e R e oo !
SPECIAL TNSTRUCTIONS : ] ship Via Surface/Air to : Resident Representative of United Nations
| Development programme

original : COM/GSD/DA C/o Central Leather Research Institute
Copy 1 : CHIEF TECHNICAL ADVISER
Copy 2 : CON/CONTROL UNIT

l
|
|
Copy 3 : SUBSTANTIVE BRANCH/SECTION I
]
(
I

Adyar MADRAS - 600 020, INDIA

Copy & : DRAFTER




Original
Copy 1 :
Copy 2 :
Copy 3 :
Copy 4 :

: CON/GSD/DA

CHYEF TECHNICAL ADVISER

CON/COMTROL UNIT

DRAFTER

|
I
!
SUBSTANTIVE BRANCH/SECT IO |
|
|
!

UNTDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _&4_ of _22
REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUMBER 92/4_
FOR CONTRACTUAL SERVICE — e e
PPCSA | P .
LOCAL PURCHASE REQUESTED | _x__| e
misel Moo |__ | |__1_.|
HEAD QUARTERS PURCHASE | J ’ Date 14 December 1992
| IMPLEMENTATION OF EKVIRONMENTALLY CLEANER TECHNOLOGIES | ] project Number  US/IND/90/244¢2) |
| [ e e l
| e Rt | [suwb Contracts ] j 21 -} ] [
] AMMONIA FREE AMD CLEANER WET TANNERY OPERATIONS 11 ]
| | |expendable Equipment | for -1 ]
rrras e || |
| Z.KOTASEK, CHIEF TECHNICAL ADVISER | INon-Expendable Equipment fx_J42- 01 |
| I |
------------------------------------------------------------- |premises | | 43- 01 |
I [
| Check approprinte box |
CLEARED (SUBSY. OFFICE) :
Name Section Date
FUNDS AVAJLABLE 3  +- === s s oo m o ot o o o e o o C s ot L e o e n e asinoesoceooeesiies
(CON/CONTROL) Name Section Date
CONJBSD/DA T === st oms oo s ot oot ot o leesoaoasoooiaoooiosanos
Received Returned
[ttem [ouantity [unit |[oescription,Specifications,catalogue Number, Reference to | Est. Cost in
| | { | - Project document component | Us bollars
R Tt oo
| 4 } & }pPes | HOPE/FRP Intermediste chemical storage tanks with stirrer removable § 700
St R R R et |-eereeenanaene
| | i | (half) open type ({d and conical bottom |
e R B s
] ] ] | Copacity 250 Lit ]
R [+ o s
| { | | Wozzles on the top Lid 2 (1") plus vent line |
e e e froseeeeeene
] ] ] ] Nozzles on the bottom L (1) |
R R R s
| | | | Tenperature : Operating = 65 deg C; Maximum = 100 deg C |
O oo oo
] ] | | Pressure Operating = 1.2 kg/sq cm; Design = 2 kg/sq cm |
e R - |- -eeenemeeeee
] { | | The storage tanks should be provided with portable agitator with ]
e oo oo [oooeeeeeeeeee
| | | | propetler blade all made of 5S 316 driven by 0.5 HP geared motor at 375 |
R o oo
| ] ] |  rpm supported on 8 suitable structure |
R R Jroermeomearenens
[ | | | (3.1& 3.2 of Annexure-1 ) | 700
e ] e R
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations
] Development programme
|For
|

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

ADYAR, MADRAS-600 020, INDIA

Target Date : MAY 93




UNIOO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _ 5 of _22__

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUIST [ON NUHB[_R 9R2/5___
FOR CONTRACTUAL SERVICE —
s PPCSA | O O I
LOCAL PURCHASE REQUESTED | _X__| o
MISPI No. |__|_ | __|
HEAD QUARTERS PURCHASE  |_-__| Date 14 December 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Nutber  US/IND/90/244(¢2) |
| N e e e |
R et R | |sub Controcts | 2% -] | I
| AMMONIA FREE AND CLEANER WET TANMERY OPERATIONS ) P |
| | |Expendable Equipment | &1 -1 ]
e | |
| Z.KOTASEK, CHIEF TECHNICAL ADVISER ] INon-Expendable Equipment | x_J42- 01 ]
! | |
------------------------------------------------------------- |premises ’ ] ] 43 - 01 ]
l !
| Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Dnte
FUNDS AVAILABLE § === === === o= oo o s oo oo o e oot e ettt n e oo o ao oo aeeesesoeenooaeoo s
(CON/CONTROL ) Nome Section Dote
CONJGSD/DA © =m oo oo oo o oo e e oo
Received Returned
T T T |
[1tem Jouantity Junit | Description,Specifications,catalogue Nuwber, Reference to | Est. Cost in |
| | | | Project document component | usooltars |
e R e oo e |
] 5 } 3 |Pes | HOPE/FRP Storsge tanks ] 700 ]
R Joeeee e Joaeeosreneenens !
] | | | Capacity : 250 lit =1 No; 150 lit = 2 Nos | |
R R ] et |
i | | | Mozzles : Top Lid : 2 (1"); Bottom lid : 1 (1¢) plus ventline on top lid| |
[ooseenfemeaees [ooerees [rorom e R |
| ] | | Tempersture : Operating - 65 deg € | ]
e R e RS |-eoeeeeceseeaeens !
| | | ] Maximm - 100 deg C | |
e oo oo |
] ] ] | Pressure  : Opernting - 1.2 Kg/sq.cm ] ]
e R e[ Jo-eeereananeeens |
| | ] | Maximum - 2.0 Kg / sq.cm A |
[oomame e [ [ R :
| | | | (Please refer 3.1 & 3.2 of Annexure 111) | [
R R T oo |
] | | | (Plesse refer Annexure VI 17-22 for list of supplier) | |
R RS R et Jooeeeeneees !
| | | ] | To1AL ] 700 |
e R R e N Jooeeeaneneeeas |
SPECIAL INSTRUCTIONS : | ship via Surface/Air to : Resident Representative of United Nations |
| Development programme {
|For |
l I
Original : CON/GSD/DA | C/0 CENTRAL LEATHER RESEARCH INSTITUTE l
Copy 1 : CHIEF YECHNICAL ADVISER | |
Copy 2 : COM/CONTROL UNIT I ADVAR, MADRAS-600 020, INDIA |
Copy 3 : SUBSTANTIVE BRANCH/SECTION l '
Copy & : DRAFTER ] ]
| Target Date : MAY 93 |
. | l



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _ 6
RCQUISTION NUMBER 92/6

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

of _22

PPCSA [N I |
LOCAL PURCHASE REQUESTED | X__ | e
Miset wo. |__|__ || |
HEAD QUARTERS PURCHASE | -__| Date 14 Decomber 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | project Nunber  US/IND/90/244(2) [
! | e e ;
| R R e LR AL LR LR LR SR R ] |sub Contracts | lav- {1 1
|AMMONTA FREE AND CLEANER WET TANNERY OPERATIONS I |
| | |Expendable Equipment ( | 4t -1 I
e I !
|2.KOTASEK, CHIEF TECHNTCAL ADVISER | |Non-Expendable Equipment |x_J42- 0ot |
| I |
------------------------------------------------------------- |Premises | | 43- o i
l I
| Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVAILABLE T === === o ssommsmms s e o mo e o o oo o oo e o o o @ o oo — ool noooeooaooooooesee
(CON/CONTROL) Name Section Date
CONJGSD/DA § === mms o= mmo oo oo oo s o oo ooooooieieiooooeoo-
Received Returned
.......................................................................................................................... |
Jitem Jouantity |unit |bescription,Specifications,catalogue Nunber, Reference to | Est. Cost in |
| | | | Project document component | us pollars {
e R Jooveeneeeeenne !
| 6 | 5 ] Pes | Bulk chemical storage tanks. Material of construction HDPE/FRP | 2000 |
R R T [ronemneanaeeees !
| i | [i) Maximum capacity : 1000 lit; 1 No | |
R B R !
I | | |Nozzles : Top-3 Nos (65 mm dia; 15 mm plus vent) Bottom-1 No (25 mm dia) | |
R SR R T T oo |
| | | [ii) Maximum Capacity : 750 Lit; ¥ Mo | |
R oo Jo oo !
| | | |Nozzles :Top-3 Nos (65 mm dia; 15 mm plus vent) Bottom-1 No (25 mm dia) | |
R BT s oo |
I | | [iii) Maximum capacity : 1500 lit; 1 No " |
R R e e R !
| ] i |Nozzles :Top-3 Nos (65 mm dia; 20 mm plus vent) Bottom-1 Mo (25 mm dia) | |
R e e R |
| | | Jiv & v} Maximum Capacity : 20 Lit ; 2 No | |
R R T oo |
| | ] [Nozzles :Top-2 Nos(20 mm dia plus vent) Bottom-1 No (25mm) | |
R L e R !
| | | | Tank should be provide with suitable brackets to support on the mazzanine | ]
oo e R L floor <o+ |--oreereeeesense !
| | | |(Please refer Amnexure 111 of 3.1 & 3.2).(Please refer Annexure VI | |
[ S R B oo l
i | ] | 17-22 for list of suppliers) Contd. ..(Page 7) | |
R oo |- eaeeeemeeeae !
] | | | | votaL { 2000 |
R e Jrommeeeseaeeee s l
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations }
| Development programme ]
[For |
| |
Original : CON/GSD/DA ' C/0 CENTRAL LEATHER RESEARCH INSTITUTE '
Copy 1 : CHIEF TECHNICAL ADVISER | h
Copy 2 : CON/CONTROL UNIT | ADYAR, MADRAS-600 020, INDIA ]
Copy 3 : SUBSTANTIVE BRANCH/SECTION [ '




UNIDO UNITED- NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _ 7

LOCAL PURCHASE REQUESTED |

HEAD QUARTERS PURCHASE l_-

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

of 22 __
REQUISTION NUMBER 92/7___

PPCSA JRY R R B

2

.. MISPI Mo |_ | |__[__|

Dote 14 Decomber 1992

| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Nunber  US/IND/90/244(2) l
I [ e e |
frrmmm e e e e s | |sub Contracts | 12y -1t 1
| AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS ] ]
| | |Expendable Equipment | | 41 -1 |
oo | |
| 2.KOTASEX, CHIEF TECHNICAL ADVISER | |Non-Expendable Equipment [ x_J42- 01 |
l Il I
------------------------------------------------------------- |Premises ] ] 43 - 01 |

i ]

| Check appropriate box |
CLEARED (5UBST. OFFICE) :

Name Scction Date
FUNDS AVAILABLE T == ==== === === o s oo m oo oo o o onm oo o e oo o e oo e oo os oo oaoesioocseosoos
(CON/CONTROL ) Name Section Date
CONJGSD/DA 2 === === omms o mms oo oo oo e oo ool eeoooCosooiaacoioeooo-see
Received Returned
.......................................................................................................................... I
[ttem -Jouantity [unit | Description,Specifications,catalogue Nunber, Reference to | Est. cost in |
| ] ] | Project doctment component ] Us pollars |
R e Jooeemeeeeeaes |
| 7 | 1 | pe | Rir compressor with 200 it storage tank, drier and oil filter | 833
oo oo R I . R !
| ] ] | with sppropriate capacity to provide instrument grade air to the | ]
e e et fooemeeearennes l
] | | | control valves and purging of the chemical lines | |
R S R !
] } ] ] Air discharge pressure : 10 kg/sq cm | ]
R R ot oo |
| | I | Capacity 5-7 cu.m/hr | [
R e oo R !
| | ] | (Please see Amnexure T1T of item 42 of flash report A) | |
R oo oL oo !
] | ] | (Please refer Amnexure VI; 23-25 for list of suppliers) | |
R s et [rooeeemeeeense |
] | ] ] ] vorar { 833 ]
! | !

SPECIAL INSTRUCTIONS :

Original : CON/GSD/DA

[ ship Via Surface/Air to : Resident Representative of United Nations

] Development programme

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 1 : CHIEF TECHNICAL ADVISER
Copy 2 : CONJCONTROL UNIT

Copy 3 : SUBSTANTIVE BRANCH/SECTION
Copy & : DRAFTER

ADYAR, MADRAS 600 020, INDIA

Target Date : MAY 93




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION
REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS .
FOR CONTRACTUAL SERVICE

LOCAL PURCHASE REQUESTED | X_|

HEAD QUARTERS PURCHASE ] |

| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Nutber  US/IND/907244(2) |
| | I e e |
R R e AL e A LR EE SRRt | |sub Contracts | | 2v -] 1 1
[AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS | | |
] | Jexpendable Equipment |41 -1 i
[rcsrosenssnn et | l
|2.KOTASEK, CHIEF TECHNICAL ADVISER | [Non-Expendable Equipment [ x_ |4 - 01 |
! I |
------------------------------------------------------------- |Premises | ] 43 - 01 |
| ' |

| Check appropriate box |

Page _ B8 of _22__

REQUISTION NUMBER 92/8
PPCSA | T P I

MISPI No. |__ |1} |
Date 14 December 1992

Name Section Date
FUNDS AVAILATLE 1 === m e oo s mmoa o oo o o e o o o oo e C o el
(CON/CONTROL) Name Section Date
CONJGSD/DA & === o oo oo s oo oo aeeeeosaoosioosesoooses
Received Returned

Jitem Jouantity [unit |[pescription,Specifications,catalogue Number, Reference to | Est. Cost in
| | i | Project document component | us bollars
R o Joroneenneees
] 8 ] 1 ] Pe | Chemical addition system Pump | ne7
e R R Jooeesemreeerees
| | | | capacity : 50 lit/min ]
e e [1oosermeeeneneee
| | | - | Head : 10 meters of wnter |
R B JFoeeenenenens
| ) | | Material of construction : Impeller and liquid contact parts : |
e T Joomeereeeneee s
] ] ] ] Polypropylene/FRP |
R R B s [Feemreeeneeeene
| | | | Suction ond delivery flanges : 1 dis |
e I s oo
] J ] | The pump should also work for liquid with air mixture ]
Rl Rt oo e
| | ] | Operating temperature : 65 deg C |
e [ooreres[oemem e Jooeemeee e
| | | | Design temperatur : 100 deg C |
e Mt R e
] ] ] ] (Please see annexure 111 item 4.2 of flash report) |
R R - oo
| | | | (Please refer Annexure VI, 1-8 list of suppliers) |
froeeme- [-emmmsees R e At bbb ARt [~
| | | | | ro1aL | 1167
J--eeee Jrommemes [==---- A b bbbt |-
SPECTAL INSTRUCTIONS : ] ship Via Surface/Air to : Resident Representative of United Nations

| Development programme

|For :

|

Original : nON/GSD/DA
Copy 1 : CRIEF TECHNICAL ADVISER

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 2 : CON/CONTROL UNIY ADYAR, MADRAS-600 020, INDIA

|
|
|
Copy 3 : SUBSTANTIVE BRANCH/SECTION |
Copy & : DRAFTER ]

|

Target Date : MAY 93




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page __ 9 of _ 22

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBL ICATIONS REQUISTION NUMBER 92/9
FOR CONTRACTUAL SERVICE o
PPCSA S I
LOCAL PURCHASE REQUESTED | x_ | e
Miset No. |__ | |___1__|
HEAD QUARTERS PURCHASE  |_-_| Date 14 December 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES I | Project Nuwber  US/IND/90/244(2) ]
| | | e e e !
R e Rl | Jswb contracts | j 21 - | | | ]
| AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS I |
| } JExpendable Equipment ] ] 41 -1 |
[ooeemme e || - !
| Z.XOTASEK, CHIEF TECHNICAL ADVISER . | |Non-Expendable Equipment |x_J4- 01 |
' I |
------------------------------------------------------------- |Premises | | 43 - 01 i
I ' |
| Check appropriate box |
CLEARED (SUBST. OFFICE) :
Hame Section Date
FUNDS AVAILABLE © ===~ =o s scom s oo o e e e e e e e o e oo o oo e ieeeooas
(CON/CONTROL ) Name Section Date
CON/GSD/DA T e == mm s s oo oo e o e e e e e e oo eoonees
Received Returned
.......................................................................................................................... I
Jitem Jouantity Junit | Description,Specifications,catalogue Number, Reference to ] €st. Cost in |
] ] | ] " Project document component | Us Dollars |
i R R froeeeemeneeeeaes l
|9 | 5 | pes | chemical transfer pumps | 5000 ]
R R R [ |
| | ] | Capacity : 5 LPM (1 No), 10 LPH (1 No), 20 LPM (3 Nos) | ]
R T J--eeeenaeeeeees !
| | ] ] Head : 5 meters of water for all pumps | ]
R SR R oo l
| } | | Material of construction (Impeller and liquid contact parts) | )
R R e !
| | | | Polypropylene/FRP | |
R A oo |
| | | | Temperature : 100 deg C I |
e R LRI |-omeeeeeeee |
| | | | (Please see annexure 111 item 4.3 of flash report A) | |
I . R ST oo l
| ] | | (please ref Annexure VI, 1-8 for list of suppliers) | |
R e R R |
l I I | | |
R R e oo l
| | | | | TorAL | Ssooo |
e R [ |
SPECIAL INSTRUCTIONS : | ship via Surface/Air to : Resident Representative of United Nations |
| Development programme |
Jfor ¢ |
I l
Ooriginal : CON/GSD/DA | C/0 CENTRAL LEATHER RESEARCH INSTITUTE |
Copy 1 : CHIEF TECHNICAL ADVISER ] |
Copy 2 : CON/CONTROL UNIT | ADYAR, MADRAS 600 020, INDIA l
Copy 3 : SUBSTANTIVE BRANCH/SECTION | |
Copy 4 : DRAFTER | |
| Target Date : MAY 93 |
I l



UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBL ICATIONS
FOR CONTRACTUAL SERVICE

10
REQUISTION NUMDER 92/10__

of 22

R T Y I

PPCSA
LOCAL PURCHASE REQUESTED |_X_ | o
MISPI No. |__ V|| |
HEAD QUARTERS PURCHASE -1 Date 14 Decomber 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Number  US/IND/90/264(2) |
| | e e e !
R LR R LR LR LR R | |sub Contracts | T2y -1Vt 1
| AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS | |
| | |Expendable Equipment | | 41 -1 |
e | !
| 2.XOTASEK, CHIEF TECHNICAL ADVISER | |Mon-Expendable Equipment |x_Js2- 01 |
| ¥ |
------------------------------------------------------------- [premises | 143 - 01 |
[ {
| Check appropriate box |
CLEARED (SUBST. OFFICE) :
Nome Section Date
FUNDS AVAILABLE § - ==r===--smmm s omm oo e e ot oo oo e o ot ot o e et e et e em oo siseesaaoenooooo s
(CON/CONTROL ) Name Section Date
CONJGSD/DR I === =mmee e smao s om e e s Cnlooeoasoooooeesoseo
Received Retur ned
Jitem |Quantity |unit | Description,Specifications,catalogue Number, Reference to | Est. Cost in
| ] ] } " Project document component | US pollars
Jooeeee] oo R e
] o | 1 | pPe ] Design, fabrication, supply of water heater with steam injection | 2000
R R e |- omeeeee e
] } } | of water flow rate at exit : 500-600 LPH ]
R R R R T Jooreememeneeese
| | ] ] Vater inlet/outlet Temperature : 30/65 deg C ]
R e Jooremeeemeenness
] | | | Vater/Steam Pressure : 2.5 to 3 kg/sq cm ]
R oo e Jooreeeeeeneenees
] | | | Inlet/outlet flanges : 65 mm }
f-emnee- | R R | R A frormmme e
i | | | (Please refer Annexure 111 item 6.2.1 of flash report A) |
J-eeeee | SR | R frorrmm e s s s e | R
| | | | (Plesse refer Annexure VI, 26-29 for list of suppliers) |
R fromomenes |----oe- Rt bR e e
| | ] ] | YoTAL | 2000
Rl R |-
SPECIAL INSTRUCTIONS | ship Vie Surface/Air to : Resident Representative of United Nations
] Development programme
|For
l

Original
Copy 1
Copy 2 :
Copy 3 :
Copy & :

+ CON/GSD/DA

DRAFTER

|

: CHIEF YECHNICAL ADVISER i
COM/CONTROL UNIT [
SUBSTANTIVE BRANCH/SECTION I
|

!

|

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

ADYAR, MADRAS 600 020, INDIA




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

Page _11_of 22
REQUISTION NUMBER 92/11

T

PR PPCSA
LOCAL PURCHASE REQUESTED | _X__| L
HIsPr Koo |_ f__ 111
HEAD QUARTERS PURCHASE  |_-__| Dote 14 Decomber 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Nusber  US/IND/90/244¢2) ]
l | e e c
R e e R L L TR TRL I | |sub contracts | [ 27 - | | [
JAMMONIA FREE AND CLEANER WET TANNERY OPERATIONS i |
J | JExpendable Equipment ] ] 41 -1 ]
e | !
{Z.KOTASEK,CHIEF TECHNICAL ADVISER | |Non-Expendable Equipment | x_J42- 01 |
' [ ,
------------------------------------------------------------- |premises | | 43 - 01 ]
| l
| Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVATLABLE : === === === e room oo s oo e ot e o o s o o e o e oo C s oo oo
(CON/CONTROL) Name Section Date
CONJGSD/DR 3 == am=mem s oo oo b e n o aaotsaesoieoaoeosooes
Received Returned
Jitem Jauantity Junit | Description,Specifications,catalogue Number, Reference to | Est. Cost in
H | | | Project document component | us pollars
R R [ooeeee oo R
[ T | pe | centrifugal pump for cold water supply to water heater system | 650
e e B |- oo
| | | | capacity : 500-600 LPM |
R e Jrereereneee
| | | | HWead : 5 meters |
R s ISR oo
] ] ] ] Suctional delivery flanges : 65 mm |
e R R
i 1 | | Material of construction : SS 304 |
R R e |-oeeee e
J ] ] | Delivery water pressure : 2.5 to 3 Kg/cm |
R ST R
| | | | (this is & part of Item 6.2.1 of Amexure 111, item 6.2 of flash reportA) |
R oo e [Feeereennenene
| ] ] | (Please refer Annexure VI, 1-8 for list of suppliers) |
e oo e Jooseeeneneeene
| | | | | rotaL | 650
l ....... ' ......... I ....... ' ............................................................................. I .................
SPECIAL INSTRUCTIONS : | ship Via Surfoce/Air to : Resident Representative of United Nations
| Development progranme
|For
[

Orfiginal : CON/GSD/DA

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 1 : CHIEF TECHNICAL ADVISER

Copy 2 : CON/CONTROL UNIT ADYAR,

MADRAS - 600 020, INDIA

Copy 3 : SUBSTANTIVE BRANCH/SECTION
Copy 4 : DRAFTER

Target Date :

Ay 93 7




AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

ANNEXURE - 111.2
INSTRUMENTS SPECIFICATION

[CLRI TERMINAL REPORT |




UNIDO UNTTED NATIONS INDUSTRIAL DEVELOPHENT ORGANISATION Page _ 12 of __ 22

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICAYIONS REQUISTION NUMBLR 92/%2__
FOR CONTRACTUAL SERVICE o
---- PPCSA [N D O I
LOCAL PURCHASE REQUESTED | _x_ | e
---- . MisPl No. | || ]|
HEAD QUARTERS PURCHASE | Date 14 December 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Nutber  US/IND/90/244(2) |
| | e e |
R T R P | |sub Contracts | | 21 -} |
JAMMONTA FREE AND CLEANER WET TANNERY OPERATIONS 11 —e- |
] | |Expendable Equipment | | &1 -1 |
e i !
]2.KOTASEK, CHIEF TECHNICAL ADVISER { [Non-Expendable Equipment | X__| 42 - 01 |
| i ,
------------------------------------------------------------- |Premises | | 43 - 01 |
I I
| Check appropriate box |
CLEARED (SUBST. OFFICE) :
Name Section Date
FUNDS AVAILABLE 2 === - === = -=om-msso s mom oo e e m o e oo oo e
(CON/CONTROL) Name Section Date
CON/GSD/DA & ==~ o= m oo oo oo oo o oo e e ool
Received Returned
.......................................................................................................................... |
Jitem |auantity |unit | Description,Specifications,catalogue Number, Reference to | Est. Cost in |
| | | | Project document component | US bollars |
Rl R e R !
| 12 | 1 | Pe | 272 way control valve with pneumatic diaphragm actuator for steam | 833 |
|-oeeeee oo R J-oeneee e !
] | | | control, with 1/P convertor, 4-20 mA/3-15 PSI. Lincar variation with | ]
R R Gl R !
| | i | position indicating Limit switch | |
R R e |-eeeeeeeee s |
| | | | Size : 1; Body : Cast Iron; Application : Steam control | |
R T oo |
| ] | | Stem Packing : Graphitised teflon to withstand upto 300 deg C with | |
R R e oo l
] | | ] facility for manual operation | |
e e |-eeeeenenee |
| | I | (Please refer Annexure 111 item 6.2.2 of flash report A) | |
|-oeeeee oo ey Rt !
| ] | | (Please refere Annexure V1 30-34 for list of suppliers) | |
] e e e oo l
] | | ] | toraL | a33 |
e — R oo |
SPECIAL INSTRUCTIONS : | ship via Surface/Air to : Resident Representative of United Nations
| Development programme
[for =
I

Original : CON/GSD/DA C/0 CENTRAL LEATHER RESEARCH INSTITUTE
Copy 1 : CHIEF TECHNICAL ADVISER
Copy 2 : CON/CONTROL UNIT

|
[
I
Copy 3 : SUBSTANTIVE BRANCH/SECTION |
|
I
I

ADYAR MADRAS-600 020 INDIA

Copy & : DRAFTER
Target Date :




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page __13__ of _22__

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUHB!; 92/13_
FOR CONTRACTUAL SERVICE o
---- : PPCSA [ Y R O
LOCAL PURCHASE REQUESTED |_X__| e
.- MISPI No. | | _j__|__|
HEAD QUARTERS PURCHASE |_°_| Date 14 December 1992
JIMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | project Namber  US/IND/90/244(2) ]
! | e e !
R e et LR L LA e R LR R I LA ERIELE S | [sub Contracts | [ 21 -] | |1
JAMMONTA FREE AND CLEANER WET TANNERY OPERATIONS 11 .- |
| | |Expendable Equipment | ] 61 -1 |
rreeee e e I |
|2.KOTASEK, CHIEF TECHNICAL ADVISER | [Non-Expendable Equipment | x_] 42 - 01 ]
' I |
------------------------------------------------------------- |Premises | |43 - 01 |
| [
| check appropriate box |
CLEARED (SUBST. OFFICE) :
Name Section Date
FUNDS AVATLABLE 2 == - === === s o - s et mms s s e ot o e s # e oo o ot m o s oo oo oooenaoe
(CON/CONTROL) Name Section Date
COM/GSD/DA © == === o= sm e s oo oo esteeo oo ooseeooos
Received Returned
.......................................................................................................................... I
Jitem |ouantity Junit | Description,Specifications,catalogue Number, Reference to | Est. Cost in |
| ] | | Project document component | Us pollars |
e et T oo :
I 3 | 3 | Pc | Flow Indicator Controller for water and gas service comprises of | |
e R R |- |
| | | | @) Flow transmitter : Range = 100-1000 LPK for water Mounting flange 65mm] 1333 |
R R oo Joosonreeeacaneees |
] | | | Range = 1-10 LPM for gas Mounting Flange 25mm| |
R R e P froemeeee e |
| | | | Temperature : 100 deg €; Output : 4-20 mA | |
R P |--rommeneneees |
| | | | b) Flow indicator/controller local/remore/digital | |
[remeeenfernereees R R |
] ] ] | ©) Flow integrator with high/low set points for the above | )
R Joomems oo R |
I | | I | |
R e [ooeeeaeeneeenes !
| ] ] J (Please refer Annexure 111 ftem 6.2.3 of flash report A) ] )
R R e |
| | | |  Plense refer Annexure 111 30-34 for list of suppliers | |
B T Joeeeeenaee e I
| | | | ] 1o1AL | 1333 ]
el R Itk Joreeaeanaeaeaes |
SPECIAL IKSTRUCTIONS : | ship via Surface/Air to : Resident Representative of United Nations |
] Development programme ]
|For : |
I [
Original : CON/GSD/DA ' } C/o Central Leather Research Institute, |
Copy 1 : CHIEF TECHNICAL ADVISER l I
Copy 2 : CON/CONTROL UNIT | Adyar MADRAS 600 020 INDIA |
Copy 3 : SUBSTANTIVE BRANCH/SECTION l l
Copy & : DRAFTER ] J
| Target Date : May 93 |
| I



UNTDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page __T4__of __ 22

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUMBER 92/14
FOR CONTRACTUAL SERVICE - -
PPCSA ]
LOCAL PURCHASE REQUESTED | x_ | o
MISPI No. |} 1 ||
HEAD QUARTERS PURCHASE -1 Date 14 Decomber 1992
IlHPLEHENTATlON OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | I Project Nunber  US/IND/90/244(2) |
| [ e |
R e e LR ER LTS ] Jsub Contracts | ] 21 - | ! I
JAMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 11 ---- |
i | |Expendable Equipment i | 41 -1 |
reeeenceeeees e || |
]2 .XOTASEK, CHIEF TECHNICAL ADVISER ] |Non-Expendable Equipment | x_]42- 01 ]
! N ,
------------------------------------------------------------- Jpremises | } 43 - 01 ]
| |
i Check appropriate box |
CLEARED (SUBST. OFFICE) :
Naine Section Date
FUNDS AVATLABLE © === === === oo oo oo o sm o ot oo o e o oo o oo oo eoooiooeeooos
(CON/CONTROL ) Name Section Date
CONZGSD/DA © === mm oo oot oo el
Received Returned
.......................................................................................................................... I
Jitem |ouantity |Unit | Description,Specifications,catalogue Number, Reference to | Est. cost in |
] | | i Project document component ] Us pollars J
R R oo e !
] % | 30 ] pes | 272 way pnumatic rotary actuated ball valves for chemical service or | 8333 |
R o R |
| | | | or solenoid valves | |
Rl Ee R e AR |--eeeeseene oo !
] | | | Stem seal : Teflon; Flange : 15 mm = 3 Nos; 20 nm = 3 Nos; ] |
R R e |-eeeemneneees |
] | ] | 25 mm = 23 Nos; 40 mm = 1 No | |
e R R LS oo |
| | ] | A solenoid actuation with 230 V/AC/Prumatic air 6 bar differential line | ]
Jrreees[roneeenes R I TR | -oeeeeeeeeeeess |
| | | | pressure to withstand upto 10 bar (working pressure) | |
R R J-oeeee oo |
] i ] | Material of construction : $8 316 indicating limit switch for ON/OFF | |
R R e[ [oeeemneneeeee l
| | ] | (Please refer Amnexure I11, jtem 7.1 of flash report A) | |
R e Jooeeeeseoee |
| | ! | (Please see Annexure VI, 35-45 for list of suppliers) | |
R e[ R |
[ | | I | ToTAL | 8333 |
R R e oo |
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations |
| Development programme

Original : CON/GSD/DA C/0 CENTRAL LEATHER RESEARCH INSTITUTE
Copy 1 : CHIEF TECHNICAL ADVISER
Copy 2 : CON/CONTROL UNIT

I
|
|
Copy 3 : SUBSTANTIVE BRANCH/SECTION ]
|
I
|

ADYAR, MADRAS-400 020, INDIA

Copy 4 : DRAFTER




LOCAL PURCHASE REQUESTED

UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page __ 15 of _ 22
REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUMAER 92/15
FOR CONTRACTUAL SERVICE ——
presa 1|
R L
miser wo. | f__f_ ||
R | Date 14 Decomber 1992

HEAD QUARTERS PURCHASE

R e L LT E RS TR L | |sw Contracts ] | 21 - | | |

FUNDS AVAILABLE :
(CON/CONTROL)

CON/GSD/DA :

| | Project Number  US/IND/90/244(2)

|
!
|
|
| |Expendable Equipment f__ 41 -1 |
[rommmmm e oo | - |
. | [Non-Expendable Equipment | x_]42- 01 |
|| - |
------------------------------------------------------------- |Premises [__ 4 - 01 {
| I
| Check appropriate box |
Name Section Date
Name Section Date
Returned

|1tem

|auantity Junit

I
|
|
|
J
|
I
|
|
|
I
[
I
[
|
!
I
I
!

Original : CON/GSD/DA

Copy 1 : CHIEF TECHNICAL ADVISER

Copy 2 :
Copy 3 :
Copy 4 :

COM/CONTROL UNIT

DRAFTER

[
|
|
SUBSTANTIVE BRANCH/SECTION |
|
|
|

Description,Specifications,catalogue Nunber, Reference to
Project document component

.............................................................................

6 bar. Working pressure : 10 bar; Material of construction : 55 316

Indication for limit switch for ON/OFF; Port size/flange : 65 mm

Est. Cost in

| ship via $urface/Air to : Resident Representative of United Nations

| Development programme

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

ADYAR, MADRAS - 600 020, INDJA




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page 16 .
REQUISTION NUMBER 92/16

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

of 72

PPCSA Y D N
LOCAL PURCHASE REQUESTED |_X_ | ——
* Miset No. |__|__1__| |
HEAD QUARTERS PURCHASE  |_-_| Date 14 December 199
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES l ' Project Number  US/IND/90/244(2) I
! | e !
frrmm e e | |sub Contracts | j 21 - | I I
| AMMOWIA FREE AND CLEANER WET TANNERY OPERATIONS |1 {
H | |Expendable Equipment | | 41 -1 |
[-oncrnes e | | !
l Z.KOTASEK,CHIEF TECHNICAL ADVISER ] |Non-Expendable Equipment l_X__l 42 - 01 l
l [ |
------------------------------------------------------------- |premises | |43 - 01 ]
l |
| Check appropriate box |
CLEARED (SUBST. OFFICE) :
Name Section Date
FUNDS AVAILABLE : === === s === s oo o s o oo oo o oo o o ot C oo o s e oo eeossoooooeeos
(CON/CONTROL) Name Section Date
CONZGSD/DA 1 == === = o= oot o oo o el osolaeooooiiioooeoeoe
Received Returned
|ltem  Jauantity Junit Jpescription, Specifications,catalogue Nunber, Reference to | Est. Cost in
] | | ] Project document component | s Dollars
frreseesfeeeeees e s e Jooeeeeeeeeees
| 16 | 1 | Pc | Temperature transmitter (RTD type) to measure the outlet | 200
N oo R
] ] ] | temperature of steam injection water system |
R . s e R
] | | | Range : 0-150 deg C; Accuracy : #1 deg C with a provision to | |
froseesfensearees T |-oeveenennenneens
] ] ] ) get an output of 4-20 mA ]
e R B |- e
| | | | (Please refer Annexure 111, item 6.2.1 Temperature transmitter is part of |
R SR [ormems oo [-oeemrmreneees
i | ] } steam injection water heater) }
R R B R
] ] i | Please refer Annexure VI 35-45 for list of suppliers |
R oo [ [-ooomneeaeenees
| ] | | | 101AL | 200
R R oo e Joeeeeaee oo
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations
] Development programme
[For =
|

Original : CON/GSD/DA

Copy 1
Copy 2 :
Copy 3 :
Copy 4

: DRAFTER

|

: CHIEF TECHNICAL ADVISER I
CON/CONTROL UNIT [
SUBSTANTIVE BRANCH/SECTION I
I

|

I

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

ADYAR, MADRAS-600 020, INDIA

Target Date : MAY 93




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS

FOR CONTRACTUAL SERVICE

LOCAL PURCHASE REQUESTED | _x_ |

Page _17__ of _ 22
REQUISTION NUMBER 92/V7__

PPCSA

MISPT No. |__ | |||

HEAD QUARTERS PURCHASE  |_-_ | Date 14 December 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Number  US/IND/90/244(2) |
| | | e e e |
[rmmm o e e e e e e e | [sub Contracts | f 21 - | I
|JAMMONIA FREE AND CLEANER WET TANNERY OPERATIONS |1 ---- |
| | [Expendable Equipment | | 41 -1 |
oo rme s | ] |
|Z.KOTASEK, CHIEF TECKNICAL ADVISER | {Non-Expendable Equipment |x_J42- 01 |
| ] |
------------------------------------------------------------- |Premises | | 43 - 01 |
I I
| Check appropriate box |

Name
FUNDS AVAILABLE 2 === <= oo oo o s oo oo oo e oo o Lo oo
(CON/CONTROL ) Name
CON/GSD/DA 3 ==mm = mm s oo e e e e e oo osaoaoosaeoos
Received

. Description,Specifications,catalogue Number, Reference to

Est. Cost in
US Dollars

l |
| ] | | Project document component |
eeeees fememeees [-m-mee A ARl |
1] w7 | 1 | Pc | Stesm pressure reducing valve |
| R |ememeee [-om-e A S l
| | | | Inlet Pressure : 6 - B Kg Sq Cm |
R T |
| | | | oOutlet Pressure : 2-3 kg/sq cm |
[--oe-e [-memeee [-----e foromomo s oo |
| | | | Inlet/outlet flange size : 1 ¥ |
R R e |
| i | | (Please Refer Part of Item 6.2.1 of Amnexure [II of flash report A) |
|-=m-ee it [--meeee AR A |
i | | | (Please refere Annexure VI 30-34 for {ist of suppliers) |
R oo e |
| l I I [ ToraL [
R R oo
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations

Development progranme

original : CON/GSD/DA
Copy 1 : CHIEF TECHNICAL ADVISER

C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 2 : CON/CONTROL UNIT

ADYAR, MADRAS 600 020, INDIA

Copy 4 : DRAFTER

I
|
|
Copy 3 : SUBSTANTIVE BRANCH/SECTION |
|
| Target Date : MAY 93
|




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page __18__ of __ 22

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUMBER : 92/18
FOR CONTRACTUAL SERVICE o
presa || |||
LOCAL PURCHASE REQUESTED | x_ | e
MIspT wo. | |__ |||
HEAD QUARTERS PURCHASE | | Date 14 Dec 1992
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Number - US/IND/90/244(2) ]
! | | e e !
Rt T LR e L L L L PR | |sub Contracts | | 2v -] | |
| AMMONIA FREE AND CLEANER WET OPERATIONS || ]
| | |Expendable Equipment L[4 -1 |
1o | | |
| 2.XOTASEK, CHIEF TECHNICAL ADVISER | |Non-Expendable Equipment | x_ | 42 - 01 |
[ I e I
------------------------------------------------------------- |premises { [ 43 - 01 |
| !
] Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVAILABLE :  -o-m--mmmmmmmmm oo oo s o m oo o o oo e o o o o o o N TS S TS sNomseosossomosmsemsenes
(CON/CONTROL) Name Section Dnte
CON/GSD/DA == === mmmmom e mm o oo oo o el oseeoocoaesoee
Received Returned
Jitem |ouantity Junit |oeseription, Specifications,catalogue Nunber, Reference to ] Est. Cost in
| | | ] Project document component | us bollars
o B e
| 18 |1 | Pcs | CONTROL MODULES : They shall consist of hardware & Software | 25000
R R R R
i | | | 1 Water addition and Temperature control |
e P R e T R
| | | ] * Controlled water addition into drums and Mixing tank |
R oo [ J-oeemeeemenees
| | | | * Controlled hot water addition into drums and mixing tank ]
R e oo
] | | | * Tenperature range of control is 35 Deg C to 70 Deg C ]
R R R B oo
] ] | | * Nunber of drums that can be hooked to the modules are eight ]
e oo e
( | | | 2 Orums pH control module i
| R J-moeeoe- Joomemee A A Jromrmm s
| | | | * Continuos and controlled addition of chemicals into the drum ]
(R [-m=enes | R [-mmmmmmmm s mem oo s s s e
| | ] | * Automatically stops adding chemicals into the drum after reaching the |
Jomemee f-omeenee [----- f-ommrmme s s s foormmmrmes
l ! I | pH. |
|-voeeeeeomenn e oo
| | ] | * on-Line pH profile display on a CRT screen (Cont... Page 19) |
f--mome- [-mmmeoee f==mme- [Fommmmmmm oo s oo
| ] | | | ToraL | 25000
f-=mme- [-mmmmees [--mm-- frommrmm e s s s s frommmmmmreees
SPECIAL INSTRUCTIONS : | ship via Surface/Air to : Resident Representative of United Nations
| Development programme

Original : CON/GSD/DA C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 1 : CHIEF TECHNICAL ADVISER
Copy 2 : CON/CONTROL UNIT

ADYAR, MADRAS-600 020, INDIA

|
i
|
Copy 3 : SUBSTANTIVE BRANCH/SECTION |
Copy & : DRAFTER |

l

Target Doate : MAY 93




UNIDO UNITED NATIONS THDUSTRIAL DEVELOPMENT ORGANISATION Page _19_ of __22__

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUMBER 92/18
FOR CONTRACTUAL SERVICE o
PPCSA 1 S T S
LOCAL PURCHASE REQUESTED | _X__| o
MISPI Wo. |__ | |__1_ |
HEAD QUARTERS PURCHASE l ] Date 14 Dec 1992
IIHPLEHENTAHON OF ENVIRONMENTALLY CLEANER TECHNOLOGIES l l Project Nurber - US/IND/90/244(2) '
| I e e l
R e e R LR e e | |sub Contracts | v -] |
JAMMONIA FREE AND CLEANER WET OPERATIONS ] ]
| | Jexpendable Equipment | ] 41 -1 ]
- [ l
| | ]Non-Expendable Equipment Jx_J42- 01 J
! { |
------------------------------------------------------------- |Premises | | 43 - 01 |
! |
} Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVATLABLE : === === oo -mmo oo mm s o om o o o o m o e e e o e llonoc oo
(CON/CONTROL ) Name Section Date
CON/GSD/DA 1 mm~=mommmomorcoceoosoioooocaemeooiceioomooooos R AR LR e R LR e R R R RS AR h b
Received Returned
[ttem [ouantity |Unit | Description,Specifications,catalogue Number, Reference to | Est. Cost in
i | | | Project document component | us Dollars
R R R T oo |
] 18} ] |3 Chemical ingredients mixing module ]
e B e |-eememeaeenees
jcont.. | ] ] * Number of chemical ingradients can be used is eight. |
R e R
| ] ] | * Accurate dosing of chemicals is acheived through load cell weighing |
Jooemeefeeeenees e |- oo
| | | | system v I
R R R s
] ] | ] * Momogenous mixing of chemicals through stirrers |
R R R B R
| ] ] | * Programmable stirring time |
e Jre e e R
| | ] | * Prepared solutions can be routed to any predefined storage tank |
R oo e R
| | [ | * Automatic woshing of the mixing tank and air purging facility |
R Mt oo Jooeeeeeeanen
| ] | |4 Drum duration & Speed control |
R R e s
] | | | * Ooruming duration is programmable from as low as 1 min to 500 min. [
R e e Jooeeeeeeeee
| | | | * Drum speeds (RPM) are programmble ]
e T S s
| | | | * AUl drums can be indeperdently set and asyncronously operstable |
R ] T et Joemeeenneee s
] | i ] (Cont...Page 20) | voTAL ]
e R R
SPECIAL INSTRUCTIONS : | ship vie Surface/Air to : Resident Representative of United Nations
| Development programme
|For
|

Original : CON/GSD/DA C/0 CEKTRAL LEATHER RESEARCH INSTITUTE

I

Copy 1 : CHIEF TECHNICAL ADVISER I
Copy 2 : CON/CONTROL UNIT | ADYAR, MADRAS 600 020, INDIA

l

Copy 3 : SUBSTANTIVE BRANCH/SECTION




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION . Page _ 20 of _ 22

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS REQUISTION NUMRER 92/20
FOR CONTRACTUAL SERVICE o
resa | __j_1__|_|
LOCAL PURCHASE REQUESTED | _X_ | e
MISPY Wo. [ ||| |
HEAD QUARTERS PURCHASE  |___ | Date 14 Dec 92
| IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES l ' Project Number - US/IND/90/244(2) '
I K e e |
Jrmmmm e el ] Jsub contracts ] 21 -} | |
| AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS 1] |
| | |Expendable Equipment | | 41 - |
[rossrmermsem e [ l
] Z.XOTASEK, CHIEF TECHMICAL ADVISER ] |Non-Expendable Equipment | x__| 42 - 01 ]
! | | !
------------------------------------------------------------- [Premises | |43 - 0 |
[ I
} Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVATLABLE = == === = mo oo oo oo o s o e o o o oo o oo e o f o o s con oo
(CON/CONTROL Y Nome Section Date
CON/GSD/DA === mom oo oo s oo me e el
Received Returned
Jitem |auantity funit | Description,Specifications,catalogue Number, Reference to | Est. Cost in
| ] | | Project document component | us Dollars
[-oemee oo T R et
] 18 |} | | System Capabilities |
R R S T e
|cont...| | | * Each drum can be independently and effectively controlled ]
e R R R
] ] ] | * Each drum can be initiated with any taning operation ]
R R R
] ] ] | * Any initiated drum can be deinitiated at any stage of the operation |
e R e Jo-oeeeeeeneeeee
] | | | * ALl operations are extendable ]
e R oo R
| | | | * Operation repeat facility available -
R R s
| ] ] ] * Alarm and sudio/visual indications for the convienience of the operator |
|y [--ommes [-romeee LAttt fromrm e
j | ] | * Overatl drum status can be viewed on a mimic panel as well as as on a CRT |
[--=---- [rommeees | R [rommmmmrrrm s e Trmermmsemeeee [-ormmmmmm e
| ] ] | screen |
R B R |--eeeene e
| ] ] | * Mixing tanks, storage tanks snd drums can be independently washed |
R T e
] ] | | * Hardcopies of the process details can be obtafned (Cont Page 21) ]
J-=mmee f-mmmeee- [------ ARt [-=rmmmmmmmees
I [ ! I | ToTAL [
e e s oo
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations
] Development programme
|For :

Original : CON/GSD/DA C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 1 : CHIEF TECHNICAL ADVISER

Copy 2 : CON/CONTROL UNIT ADYAR, KADRAS 600 020, INDIA

|
|
; I
Copy § : SUBSTANTIVE BRANCH/SECTION I
Copy 4 : DRAFTER ]

I

Target Date : MAY §3




UNIDO UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION Page _ 21__ of _ 22

REQUESTION FOR EQUIPHENT/SUPPLIES/PUBLICATIONS REQUISTION NUMBER ;IZ‘
FOR CONTRACTUAL SERVICE o
PPCSA [ Y O R |
LOCAL PURCHASE REQUESTED | _X_ | — e
MIset No. f_ || | _ 1
HEAD QUARTERS PURCHASE | | Date 14 Dec 92
| IMPLEMENTATION OF ENVIROWMENTALLY CLEANER TECHNOLOGIES | | Project Nunber - US/IND/90/244(2) |
| I e |
R e LR L R EES LR | |sw contracts | | 21 - | 1
| AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS . |1 |
| | [Expendable Equipment ] ] 41 -1 |
oo | - |
| Z.XOTASEK, CHIEF TECHNICAL ADVISER | |Non-Expendable Equipment |x_]42- 01 |
l I |
------------------------------------------------------------- [Premises | J43- o0t |
| |
| Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVATLABLE : == - === === o= oo oo oo oo oo o n e o o oo o et oo
(CON/CONTROL ) Name Section Date
COM/GSD/DA I === == omme oo ool oo ooosooioiosiioooos
Received Returned
|Ttem Jouantity JUnit |Pescription, Specifications,catalogue Number, Reference to | Est. Cost in
] | | | Project document component | us potlars
e B Rt Joeeereananenees
18 ] ] |11 Type of Control : |
Rl R R e oo
|cont...| ] | It is a Microprocessor based system having all the above mentioned ]
R R [-eememeeeeeee
| i | |modules. Each module con be programmed independently and all drums can |
R R R R
] | ] |independtly call the service of sny module. |
R e e [-oeeemnenenae
| ] | 111 Process control parameters involved and their ranges |
e Mt e oo
] | | |a. Water adition & Temp control |
R E T f-oeeneeaneeene
] | ] ] water (volumetric flow) - Programmable depending on the requirement |
|ooeeee oo R R R
| | ] | Temperature controt range - 35 Deg C to 70 Deg ¢ i
R e oo
] ] ] | MWutber of points - Six (expandable to eight) |
R e R P [ooreeee e
| | ] |b. Drum pH control |
Rl Lt R |-oeoeseee e
| } | | Type - pH probe ond transmitter |
e o e R
] | ] | Range - 0-14 |
R R oo
] | ] ] Number of points - One per drum (Contd. 92/22) | 101AL 1
R R Joeemaeeenranes
SPECIAL INSTRUCTIONS : | ship Vie Surface/Air to : Resident Representative of United Nations
| Development programme
|For :
|

Original : CON/GSD/DA C/0 CENTRAL LEATHER RESEARCH INSTITUTE

Copy 2 : COR/CONTROL UNIT ADYAR, MADRAS 600 020, INDIA

Copy 1 : CHIEF TECHNICAL ADVISER |
Copy 3 : SUBSTANTIVE BRANCH/SECTION ]




UNIDO UNITED NATIONS TWOUSTRIAL DEVELOPMENT ORGANISATION

REQUESTION FOR EQUIPMENT/SUPPLIES/PUBLICATIONS
FOR CONTRACTUAL SERVICE

Page _ 22 of _ 27 _
REQUISTION NWUMAER : 92/23

R

R PPCSA
LOCAL PURCHASE REQUESTED | X__| e
MIsPl No. |__ | f__}__I
HEAD QUARTERS PURCHASE } ] Date 14 Dec 1992
[ IMPLEMENTATION OF ENVIRONMENTALLY CLEANER TECHNOLOGIES | | Project Nutber US/IND/90/244(2) |
I [ e e |
Jro e e e e | [sub Contracts | far -] 1 1
|AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS i ) }
| | |Expendable Equipment . |av -1 |
e | !
|2 .KOTASEX,CHIEF TECHNICAL ADVISER f INon-Expendable Equipment x_Js2- 01 |
| I |
------------------------------------------------------------- |Premises | | 43 - 01 |
l |
| Check appropriate box |
CLEARED (SUBST. OFFICE)
Name Section Date
FUNDS AVAILABLE & === - == e o mo omm oo ot e o o o e e o s e e o e oo
(CON/CONTROL) Name Section Date
CON/GSD/DA & === mrem s oo o e eleoooloooiooeiooioo
Received Returned
jitem Jouantity |Unit |Description,Specifications,catalogue Nunber, Reference to ] Est. Cost in
| ] ) ] Project document component ] s pollars
Joosereefrenees ] |-
fs ] | Je. Chemical ingradients mixing |
Rl R et J--eneeeaceeces
jcont.. | | | Type - Load cell based |
e R oo e [romemeeneneaes
| | | | Automatic dosable bulk chemicals - Upto eight |
R R O -ooeeneenemenees
| ] ] ] Marually dosable - any number J
O R Jo-eeenscences
] ] } | Mixing tank moximum chargable volumes - 500 Litres ]
R R R R J-oeeeeeenreae
i ! | ! |
R EE I TR frovmesemensenees
[ | | | (Please refer B of Annexure 111) |
R R |-
] | | ] (Please refer Annexure VI, 46 for list of supptiers) |
R R Rl e T oo meranmenaeenss
! | | ! !
[ R R
| | ! l | ToT1AL |
R oo e oo
SPECIAL INSTRUCTIONS : | ship Via Surface/Air to : Resident Representative of United Nations
| Deve lopment progranme
|For :
I
Original : CON/GSD/DA | C/0 CENTRAL LEATHER RESEARCH INSTITUTE,
Copy 1 : CHIEF TECHNICAL ADVISER ]
Copy 2 : CONJCONTROL UNIT | ADYAR, MADRAS 600 020, INDIA
Copy 3 : SUBSTANTIVE BRANCH/SECTION '
Copy 4 : DRAFTER |
| target Date : MAY 93
|



AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS

ANNEXURE - I11.3
ELECTRICAL WIRING DETAILS

CLRI TERMINAL REPORT |




S1.MD

SUB ITEMS AND ITEMS OF WORKS

OUANTITY RATE UNIT

NHOUNT

t) 3 NDS,32 A, 415 V,DP Swilch fuse swilch
fuse unil,rewirable type.

d) 2 Nos, 15 A/way, 8 Way/Phase, 3 Phase, -
415 v, Rewirable lype poweer
distribulion board in sheet sleel en-
closure original company made erecled
below Lhe 32 A, TPIN,SFU including
inter connection using PVC insulaled
copper conduclors.Make?! Standard/Bosma/
Havells, ‘

e) 1 No, 0-500 V, AC Volimeler and 1 No,
Selector swilch for reading 3 Phase
vollages in suitable size M5 Sheel
steel enclosure made upol 16 SWG sheet
steel,

f) 1 No, standard size Bus Bar chamber of
adequate length,made upof 145HG sheet
sleel and M5 angle Frame work to
accomudate  Lhe above swilches and
consisting of 1"x1/8" bare copper
bushars duly insulated and supported
over insulaltors elc,, -

—

Necessary interconnection between bus
bars and swilches using 7/16 SHG pve

insuleled copper wire using trimping

sockels etc., as required.

9

h

Earth bus bar made upof 1"21/8" bare
copper bar al Lhe botlom of the
struclure and interconnection of earth
bus to various switches in the panel
using 14 5HG bare topper wire.

i) Necessary identification markings on
swilches and panel wsing paint including

Danger Board slickers as required.

Supply and fixing of Hotor Control Panel
over suitable size M5 anglr jron.frame
work and consist of:

a) 1 to, 10 A, TPMCB, 415V, enclosed in
original company made box and § No,DOL
starter, L8T/CH make 3 phase, 0.5 HP
wilh over load relay range of 1-1.60 8
230V Novoll toil with necessary inler-
connection as required {for Strriors),

1 Bet sel

UL

§ Sets sel




CENTRAL (EATHER RESEARCH INSTITUTE
Adyar, Madras 400 020

NYE OF TIE WORK: PROVIDING ELECTRICIFICATION 1O COMPUTER CONTROLLED TANNERY MET PROCESSING

MCHINES AT TEJOOMALS TANMERY, PERNAMBUT

S1.ND

SUB ITEMS AND ITEMS OF WIRKS QUANTLTY RATE UNLT

AMOUNT

i {a)

(b)

2 (a)

(b)

3 (a)

b

Supply of 3 1/2 core X 50 Sqmm 1.1 KV grade Rs/

PVC insulated and sheethed armoured

aluminium conductor cable confirming to

IS1. Hake : Tropodure/Universal/Incab/

Gloster , 50 Mts mtr.

Laying of above cable toncealed on floor/
over surface on wall elc, as required 50 Mts nir.

Supply of 4 core X 2.5 Sqmm 1.1 KV grade

PVC insulated armoured copper tonductor

cable confirming to ISI, Hake! Tropodure/

Universal/Incab/Gloster 175 His nir,

Laying of the above cable on wall/

- struclure/concealed on floor using clamps

ele, as required 175 Mts ntr.

Supply of 1.5 Sqmm X 12 core PVC insulaled
copper conduttor control cable 20 Mis mtr.,
Fixing of the above cable on wall/in PVC

pipe elc, as required 20 His mit.

Termination of the following size cable
using brass table gland and crimping
sockets {ncluding connections

{a) 3 4/2 core X 50 Sqmm Aluminium cable 2 Nos " ach
{b) 4 core X 2.5 Sqom Copper cable 32 Nos eath

Supply and erection of wall mounting type

sub-switch board made wpof 1"X1"x4/4" M5

angle {ron frame work of suitable size

duly painted and tonsisting of the

follovingt L R (M [
IR R

al 4 Nou 63 A,415 v, TPAN,SFU HaketEE "

vith HRC fuses with MS cable end hox . .11y |, [ e

made upol 16 SWG sheed steel. -y o aypmac
b) 4 Nos, 32 A, 415 v, TPEN,SFU,Rewirable iy (. 3
type standard make wilh MS cable end . .. ., "

Rs.

Ps,

box made upof 16 SWG sheel steel,



SUB ITEMS AND ITEMS OF WORKS QUANTITY RATE UNIT

by ~ememe do------—- , but for 3 phase 1.5 HP
with O/L relay range of 2.5 lo 4 A,
230 V No voll coil, L&T/CH make (for
themical pumps) 7 Sets set

¢} -—— do-------, tul for 3 phase, 5 HP
with O/L Relay range of & to 10 A with
415 v No voll coil, L&T/CH make (for
watler pump) 2 sels sel

d) ----mmme- do----——- v bul for Air-
tonditioner 2 KW, with O/L relay range
of 10 to 16 A, 32 A contactor with 230 V
No voll coil. LAT/CH make. 1 Set sel

Supply and wiring on wall /False celing for
Light point using 2 x 1/18 SWG PVC
insulated copper wire in PVC Case & Capping
including supplying and fixing 1 No. 5 A,
230 V Anchor make Flush type switch over
suilable size M5 box with 3.2 mm thick while
finish hylam sheel, celing rose,

interconneclion elc., as required, 2 pts rt
————————— do--------, but for fan point

including provision for fixing electronic

requlator elc., as required. 1pt pt

Supply 8 Fixing 1 No 5 A,230 v, Flush lype
swilch and 1 No 5A Flush type socket, :
2-in-1 type in the L&F control Board. 2 Nos each

Wiring for circuils/computer sockels using

3/20 SHG PVC insulated copper wire in

PYC Case & Capping on wall using clamps

elc., as required. 20 Mts mir

------- do----—----, but wilh 7/20 SWG PVC

insulaled copper wire in PVC Case 8Capping

on wall using clamps etec., including

connection as required. 10 Mis mtr

Supply and Tixing of Flurostent light L
fitling Philips make TBS 50/140 or .

equivalent mirror oplic reflector type,

1240 W, 230 v,including lamp flush with

False celing using necessary support

etc,, as required. 2 Nos . eath




sl .m

B ITEMS AND ITENS OF WORKS QUANTITY

RATE UNLT

AHOUNT

13

14

15

16

17

Supply and Fixing of Celing Fan 1200 wm

sweep, 230 v, with accessories and

electronic requlator from roof truse using
suitable length MS down rod with 'O’

Ringal one end to fix the Fan

tApprovimalely ') including conneclions

elc., as required. 1N

Supply and firxing of lighling DB original
company made on suitable size MS angle
iron frame wark on wall and consisting of
the following :

a) 1 No. 16 A, DP MCB - incomer

b) 4 Nos. 5 A, GPMCB -~ for circuils/
computer

¢} Interconneclion, neulral link, bus bars
etc. 1 Set

Supply and fixing of compuler power sockels

consisls of 1 No. 15 A flush type, S5-in-1

socket and 1 No. 15 A flush type switch

Anchar make over suilable size MS Box with

5 mm thick white finish hylam sheel top

tover, 230 V, Neon Indicator, internal

tonnections elc, as required. b Sels

Providing of earth with 2" GI pipe B Class
8 Fool length earth electrode, The work
involves excavation of earth 2* X 2" X 7'
deep, filling the space with alternate
layers of charcoal and salt up to a height
of 7 fool from ground level around the GI
pipe. Connecling 2 Nos. of 8 SHG GI Wire
using GI bolts and nuls on the top of the
GI pipes to G5B earth bus, Finally pro-
viding a masanory work of size 2' X 2' X

1 4/2' height wilh 1' below the ground
Tevel and 1/2' above the ground level, 2"

- thick RCC slab cover etc. including mark- .
ing as required, oned i@ Npgs

Supply and running of 2 X 14 SHG bare

copper earth wire from 55B earth bus to

various motors, cireuils along the cable/

wires including providing intermediate

bare copper flal earth bus as required. 200 ats

each

sel

sel

eath

* atr,




S1.NO

SUB ITEMS AND ITEMS OF WORKS QUANTITY RATE UNIT

NERNT

18

Preparalion of necessary electrical line
diagram, physical lay out, gelting app-
roval from the local Electrical-
Inspectorate for Lhe system before en-

ergisation elc, as required, Lumpsum Ls.

KRNI St ke WNE [IE



AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS _1

ANNEXURE - 1i1.4
CONTROL ROOM DETAILS

CLRI

TERMINAL REPORT |




Namo ol tho work: Providing Aluminium Partition Cabin Falsccoeiliyg, Vinyl Flooring

for control room.

Annexure

.4

Item
No.

Doscription of work

Quantity

Iato

Unit

l.

1]
(]
[}
1)
!
1
]
¥
[
]
]
]
]
[}
4
f
)
'
]
i
(]
’
]
[}
]
|}
[}
[}
]
1
¥
i
1
]
[}
L]
[}
¥
!
1
]
[}
1
L}
i
1
1]
]
]
1
¥
[}
¥
1
r
]
T
L)
)
'
I
1]
[}
[}
1
1
'
'
'
1
L]
I
]
|}
i
'
[}
¥
4
{
]
1
]
]
'
]
'
1]
1
]
]
1

Construction of Aluminium
Partition of alze 10'-0"X10'-0"
X 8'-0" height. This cabin
ahould bo construcled on lhe 6"
height brick work construction as
‘its base, alround. This cabin
slerxdls on ils own strength and
support. All the supports are to be
provided wilh using heavy duty 2
§172°X1 1/72°X16 SWG aluminium
Rectangular tubes and also grouted
on the 6" brick construction as
Ita base. Partition pannels are to
be suitably divided as per the
direction of the user. The height
of the partition 1s 9'-0". It g
divided into 3 equal bays. Bottom
bay i{s to be provided with 12im
thick PLT Novopan board of Interior
grade and 2 bays are provided wilh
4mm thick plain glass., The colour
shade of Lhe Novopan will he
decided by the user,

On one slide of the portion is
lo be provided with 3'-0"X7'-0"
door with sujtable aluminium asection
of 12 SWG in consullation with the
uger. In the mlddle of the door,
pluminium door handle section ia to

be provided and concealed door Closer

- INo. 18 to be provided at Lhe
fioor or In tho top. The door «lgo
should ba Vipped with folt.

Supplying and laying of
promler  viby) (looring of 24w
Lthickness for the above cabin., ‘lhe
flooring as to be done in roll
form/or in tliles forms, The
flooring has to be done aflor
thoroughly cleaning the floor and
making Lhe floor has even surface.
The colour shade will be selected
by tho wuser. The contractor is
requested to use proper  Adhesive
and Lhe llooring must be froe from
defects and air pockets,
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Description of work

Jtom |

No. |
v 2°-0"X2'-0"X12 mm
i board

Supplying and fixing of fatgc
ceiling with ceiling tiles of size
thickness. The
tiles are made of T.Wood particle
having high degree of
Resistance: Lo heat as per IS 1612-
1960. ‘'Tho Teak Wood particle board
is bonded with D.W.P. type Phenol
Formaldehyde Synthetic Resin. The
tiles are of ARCHITECIURAL, series.
The sample tiles should be got
approved before placing them,
These ceiling tiles are to  be
placed on aluminium frame of
gseclions as indicated below  of
16 SWG thickness.

T’ Seclions
37mm X 23mm X 1.5mm thickness

Junnev: 23 X 23 X 1.58mm thickneass
‘L' Angle

23mm X 23mm X 1.58mm thick
‘L'angle.

The height of tho false
ceiling will be 9'-0". 'The enlire
surfaco of the false ceiling should
be painted with 2 coats of plastic
emsolution paint.

Total area = 100 Sq.ft.

WALL BRACKET TABILE: 675 X 750
height

Fabricating and erecling at
gite table of size : 675 X 2990 X
750 mm as per the Drawing enclosed.
The tablé top is to be provided
with 18 mm Novopan sheet PLT. The
top plank is supported by Teak Wood
brackets support ag shown in Lhe
Drawing. e support congisl of
3 X 2' teak wood timber with a
cross tie timber of T.W. The
vertical timber i3 fixed on tho
wall wilh 5/16" coach screw at 3
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) Doscription of work I Quantitly i Mto ; thit 7 Amouant )
! H | H H !
_— —_— - - e e _ 1
i pluces and the horizontal  support | i ' { :
i 1s screwed wilh tho Hovopan board | ' ! H H
tvoal 18 mm Lhick with wod 8screws | ' ! ! '
boNo8, 2 1/27 long.  Ihere is no |} : : ; ;
t drawer for Lthe lable. All the | ! i H ‘
i odges are to be lipped with 1/8" 1} H : ! H
7 thick Teak Wood reeper (or) Lo be | H ! : ;
i peaated with decolito sheol of game | ! ! H ;
' colour, as decided by lho users : ! H :
o depnriment . Colonr shado will be !} ' : ; ;
v decided by tho user. the verticle | H : ; 4
v biackeots aro lo be fixed at Im ! : ' ! ]
i imterval. ALl the exposed surfaces i ! : :
Voare polished with  Sheenlae Wood ) i : ' ;
v Polish. H H H : '
v Sizer (1) 675 X 2090 X 750 ~ 1Na. : I No. i 2500 ! I Ho V2500 )
) (2) 675 X 2315 X 750 - 1No. i I Ho. V2000 H f No 72000 )

Total smout Na.80,400/-

(Rupees eighly thousand and four huandred only)



[ AMMONIA FREE AND CLEANER WET TANNERY OPERATIONS ]

ANNEXURE - II1.5
PLATFORM & DR