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Explanatory Notes

NBSM : Nepal Bureau of Standards and Metrology.
BLSF : Bansbari Leather and Shoe Factory.
ISO : Internaticnal Standards Organisation.
1IUp : Methods for Physical Leather Testing.
IucC : Methods of Chemical leather Analysis.
International Union of leather Chemist Association
IUF : International Fastness Commission.
Abstract

The project "Assistance to the Nepal Bureau of Standards and Metrology™ DP/NEP/84/031 has a
provision for leather induastry - where a consultant was assigned for two weeks on the first part of
sphit-mission.

The purpose of this mission was to identify the NBSM requirements for testing and other relevant
faciliues in the light of present industry situation and possible future developments.

At this stage, a priority is given to equipping the physical testing facilities- being a key entrant - in
preparation for subsequent activities as geared to the inroduction of quality evaluation, process
control and standardization in the various aspects of the sectors’ industrial performance where the
catalytc role of the NBSM needs to be established.
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Introduction

The Nepal Bureau of Standards and Metrology is shaping-up its role in the industrial sector’s activites
where various units are established including a provision for leather and leather products. It is within
this context. that the consultant assignment has taken place for the first part of a split mission over ~
duration of two weeks between 6 - 18 January 1991.

As the construction work for establishing testing laboratories is near completion. The purpose of this
mission is to advise on specific requirements of the institute for leather and leather products. This has
covered: arrangements for the leather laboratory, specifications of testing equipment as well as staff
requirements and reference material.

Whilst performing this task. a cross reference is made to the prevailing conditions at the industry leve!
which did not require specific assessment : as the consultant is fully familiar with the situation through
previous advisory services to HMG/Nepal on leather industry development. However, thorough
reference has been made to the equipment list, present inventory list and other recommended
arrangements for light industry laboratories in order to avoid duplicaton and make the necessary
adjustments as appropniate.

The scope of the mission is considered a preparatory activity for a return mission as envisaged to take
place at a later date for about two-months upon procurement of the priority equipment- for which an
outline work plan is also made.




CONCLUSIONS AND RECOMMENDATION

Scanning the Industrial situation for the sector and future development trends for its allied subsector
shighlights the order of priorities in the various activities at NBSM level with a view for establishing
eventual linkage at the industry level.

Swandardization role should give first priority to raw hides and skins grading, elaborating standards for
methods of testing as well as finished light leathers destined for prevailing applications. This should be
preceded by extensive investigations on the locally aattainable quality levels to be guided by
parameters of quality as stipulated by standards at international and regional levels.

Properties for testing facilities are given into two distinct directions, first for evaluation of physical
properties of finished products in preparation for establishing national standard specifications and
second for demonstration and introduction of means for process control particularly in the tanning
sector. Provision should also be made for testing components other than leather as employed by the
footwear sector.

An important dimension is the gradual introduction of the quality control coacept in terms of totality.
Considering the present limited size of the industry, this approach is quite feasible through industry
seminars at managers and key technicians levels, entailing the flavour of human resources
development. View the locatior of the industry as grouped in certain regions,. this activity shall require
direct involvement of NBSM regional centers for necessary follow up.

For preperatory arrangements and order to carry out tasks outlined in the work plan during the return
mission, it is recommended to :
1) Take necessary actions for procurement of ;
- Physical tesnngeqmpnmtasperamexl

- reference material as per annex III
together with necessary budget adjustments as per updated estimates.

2) Complete necessary leather physical testing laboratory arrangements for prescribed fixtures and
utilities before equipment scheduled arrival.

3) Impiement staff fellow-ship training either before or after completion of the consultant retum
mission.

4) Assign national counterpart staff to the return mission - comprising;
- Head, Leather Testing Laboratory,
- Standardization Chemical Engineer,
- Chemical Engineer of Promotion/Technical Services Section, and
- Inspectors of Branch Offices at Birgunj and Biratagar.




ACTIVITIES
1. Review of Industrial Situation:

This brief presentation is made in order to provide an overall picture of the
sector's activities as determinant to the NBSM requirements and the order of
prioritics in subsequent functions.

1.1 Leather Tanning:

It is considered the main activity of the sector started in the country by 1966 and
is undertaken by 14 tanneries as located in Kathmandu. Birgunj, Heatauda,
Biratnagar and Bhairahwa. By and large, four tanneries concentrate on hides
processing whilst the rest are mainly oriented to goat skins production.

Raw Material, The sector is dependent in i's basic raw matenial supply on the
country's wealth of hides and skins which is considered one of Nepal's most
renewable natural resource. Some 284,000 hides are collected per annum whilst
only some 128,00 pieces are processed into various forms. For goatskins, the
industry collects some 4 M. pieces per annum while the installed processing
capaci’y exceeds the collected material by some 40 per cent.

Generally, the production of the raw material is featured by lack of proper
extraction facilities and subsequent post-mortem defects. The trade reflects active
across-the-boarder business as supplying the industry with material of mixed
origins. For the indigenous trade, transactions are made on all-in basis in the
absence of quality/quantity grading as basics for clear price structure.

Product Mix. reflects a minimum of industrialization at this stage. Some 37 per
cent of the processed hides are made into medium/low quality finished leather
giving approximately 1 M. sq. ft. upper leather per annum mainly of buffaloe
and cow material as well as limited quantities of sole leather made of buffaloe
material. The balance of the hides material is exported into semi-processed form
(wet-blue) of full thickness hides as well as unfinished splits.

Finished uppers are mainiy consumed by local cobblers for civil shoes as well as
army shoes with embossed grain upper whilst the bottom material has a limited
application of sole leather made of buffaloe which would not suit basic
requirements for abrasion resistance and waterproofness due to the natural
properties of the raw material. Meanwhile, the cow material available at the least
%ahty does not meat substance thickness requirements for sole leathers.

onversion of buffaloe material into light leathers for upholstery, upper material
and leather goods material would represent optimal utilization of natural

properties.

Likewise, goat skins are mainly processed into wet-blue with recent increase in
the proportion of crust production whlist a limited quality is finished into high
standard of aniline shoe uppers as all goes for export. The excellent natural

properties of goat skins give good prospects for processing into gloving leathers

Regional
Activities

Hides &
Skins
Grading

Light Leather
Standards/
Testing,
Shoe uppers
Upholstery




as it seems to be largely applied by the ultimate importers of the semi-processed
material at the market end.

Machines/Equipment Profile, reflects sizeable total investment of some
NC Rs. 100 M., nation wide where ninety per cent of the employed machinery
shows a modest level of technology as indicated by the import sources. However,
in attempts to improve mechanical operations and eventual physical properties, a
recent trend indicates gradual substitution and/or new resourcing of quality
machinery at a limited scale.

Among operating tanneries, four are producing or equipped to produce finished
leathers with an investment level in machinery ranging from NC. Rs 10-25 M.
which are unevenly distributed. For finished leathers, the capability of quality
finishing is always dependent to a greater extent on technology levels as applied
through mechanical operations which are currently subject to gradual upgrading.

Process Profile, is dominated by wet operations being the major activity
befituing the current production orientation to the semi-processed leathers. Whilist
operating tanneries arc varied in their level of mechanization for mechanical
operations, the applied technology in the wet-process is almost similar. It is
featured by excessive use of chemicals and high volume water consumption with
least or almost non-existing appropriate measures of process control.

For the dry process and finished leathers, with the exception of one tannery
recipient of technical assistance from foreign collaborator, the lack of process
control concept, quality consistency and process control facilities is a common
feature.

Among some 600 people employcd by the industry, there
are 35 key technicians performing the task of production management and/or
supervision of skilled and unskilled workers.

Being the candidates for the application of process control measures, the key
technicians experience is mainly limited to wet operation as gained through on-the
job training and/or formal education in Indian institutions with the exception of
BLSF where the staff had the access to overseas training in Europe. However, it
could be generalized that the industry task force has an exposure limited to
production running of certain stages of the process with a vacuum in total quality
control aspects. Considering that the size of the whole industry nation-wide does
not justify the establishment of a specialized leather institute; this would
emphasize a partial role of NBSM in human resources development as so far
quality aspects are concemed.

Tannery Effiuent Tr~atment, house keeping pra:tices and the application of
environment friendly technology is receiving the least consideration at industry
level with eventual negative impact on the future sector's development. Activities
along this line as initiated through the project SI/NEP/88/801 “Effluent Control in
Leather Tanning Industry”; underlines the NBSM role in testi-.g facilities,

Gloving
Leathers.

Physical
Properties
Evaluation.

Process
Control,
Concept/
Facilities

Industry
Group
Seminars




monitoring function and establishing of standards befitting local industry
conditions.

Export Performance, of the sector fluctuates between the fourth and the fifth
rank in foreign currency eamings among other sectors at the current stage of
development. This level is subject to raise of 300 to 500 per cent added values for
further stages of processing i.c. towards finished leathers and finished goods,
which would bring the sector to the rank of first/second in export earning.
Needless to say, for this to materialize continued support on quality aspects is a
prerequisite for the sectors major contribution to the national economy.

1.2 Footwear Industry

It is the second largest industrial activity as undertaken by 6 medium scale semi-
mechanized factories as well as some 3,000 cobblers located in rural and the
urban areas. Generally, the domestic production of footwear represents only
some 50 percent of the local demand for leather footwear as estimated at 0.5 M.
pairs/annum whilst the balance is resourced through imports which take place in
various forms and ways. The present large manufacturing base - although falls
under the unrecognized sector together with sizeable imports, opens up future
prospects of domestic production at least for the import substitution in the near
future.

By and large, the current applied technology follows components preparations
and manufacture under one roof with limited/irregular access to variety material-
compelling the application of unsuitable components such as threads, glues and
bottom material as well as upper material too. Mechanized operations encounter
particular difficulties in upper closing and procurement of upper material suitable
for converting operation from hand to machine lasting.

A recent domestic trend in footwear manufacture tends towards expanding
operation by mass production of unit soles made of rubber, PVC and/or PU
material ready for assembling. In a parallel fashion, plans are also made for
introduction of direct injection moulding technology to upper closed material
whether readily imported and/or locally made. This trend produces an appropriate
substitute to the application of buffaloe leather soles whlist expanding possibilities
for local manufacture of sports shoes being popular at domestic market. Current
expansions are also oriented towards manufacture of cheaper grades of direct
moulded plastic shoes in order to provide a domestic substitute to imported
footwear.

Firm plans are also made for large scale manufacture of shoe uppers and
subsequent production of comple:ed shoes at the higher end of export market
utilizing the exotic natural properties of local goat skins material. For this plans to
materialize finished upper leathers at high level and consistent quality shall be
required where physical properties particularly those pertaining to finishing and
performance should be subject to frequent evaluation.

Effluent
Testing/
Monitor

Role in
Economy

Physical
Properties/
quick
evaluation

Rubber/
Plastic
Testing

Performance
Properties of
Uppers.




1.3 Leather Goods Industry

The current production is represented at the least developed level through the
manufacture of a limited range of non-footwear items as ladies bags and gift
articles made mainly of garment leather waste which does not fit products shape
and/or function. Realizing the sub-sector’s prospects for export/tourist market,
special attention is granted to support its development through initiated training
facilities. Being of labour intensive nature, it is attracting a good number of new
business entrants which is subject to substantial growth. This is creating a
domestic demand for specific types of Ieathers at good finishing levels and special

texture properties-particularly out of buffaloe material. Finishing
Quality/
Physical
Properties
2. Institutional Infrastructure

2.1 General

The organisation chart for NBSM mreveals that forthcoming key activities for the leather sector would
generally fall under the following main divisions/Sections

- Standards Formulation Division
* Standards Formulation Section
* Promotion and Technical Services Section

- Laboratory Division
* Leather Testing Laboratory

- Branch Offices
* Kathmandu
* Birgunj
* Biramagar

However, specifically for the leather industry, tasks performed within this organizational pattern needs
to be further specified together with order of priorities-in order to carry on the functions of
standardization, testing and quality assurances - where staff orientation and development shall be
required. This is keeping in mind the complimentary nature of the various tasks under these divisions
towards a common goal.

2.2 Physical Infrastructure

A provision is made in the present new building of NBSM for two testing laboratories where the
construction and utilities are near completion.

2.2.1 Physical Testing laboratory.

For the leather industry, it is located in the new laboratory building on the first floor within the textile
2nd light industry laboratories area. These arrangements are convenient to enable performing some
physical testing in other laboratories, particularly at the textile and rubber/plastic laboratories.

Area, the physical testing laboratory for leather and leather products occupies an area of 35 sq.m. i.c.
(7 X 5 M) in a closed room which is considered as sufficient to accomodate the required equipment.
The laboratory is adjucent to a room for a centralized air-condition plant where a provision is made for
samples storage under a standard atmosphere.




Fixtures, at present the laboratory is equipped with two benches as placed on one side as well as the
main electnical wiring. For completion, it shall require;

- Additional bench to be placed perpendicularly - with an installed sirk and and running water
tap.

- Improving the finishing of laboratory benches particularly the bench top.

- Two open hanging shelving units for proper placement of test pieces and auxiliaries
following standard dimensions of other laboratories.

- Two tables for the laboratory head and technician.

- Gas pipe connection for Bunsen burners

- Compressed air connection

- Six socket outlets 220v spaced along the laboratory benches
- Floor finishing

Air Conditioning, Arrangements are made for a centralized air conditioning plant to be located in the
area of the light industry laboratories in order to provide a standard atmosphere of 20 * 2°c temp. and
65% % 2 relative humidity for samples conditioning in an adjacent store. These arrangements shall
serve the purpose of leather samples conditioning before the conduct of physical testing, providing the
store is equipped with hanging open shelves to enable free air circulation around the samples.

For physical testing laboratory, plan is made to conduct the test under the same atmospheric conditions
with allowance ur, to S percent in the relative humidity, which is also permissible providing a mentior.
is made in the standards. In order to secure constant atmosphere under these conditons, insulation
arrangements are provided through double glass windows.

Apparently, the insulation function might be hampered by leakage due to shrinkage of wooden frames
of the glass window - a matter which should be consulted with the contractor on proper sealing ‘or
future consideration. However, the installation of air-conditioning does not seem to be 2 prerequisite
for functioning and operation of the physical testing laboratory at this stage - where priority is given to
quick and simple evaluation of physical properties rather than strict application of standard testing
which would follow at a later stage after staff training.

2.2.2 Chemical Testing Laboratory

A provision is made for the chemical testing laboratory at the second floor of the new building where
the present chemical laboratory currently located at the Mines and Geology compound shall be
trensferred in due course. Considering the present stage at the industry level, chemical testing for
quality evaluation would occupy a second order of priority. However, from an organizational point of
view - the chemical testing laboratory should have a provision for tannery waste examination in line
with recommendations made under the project SI/NEP/88/801 for effluent control. In the meantime,
whilst the chemical testing c leather could be conducted at the present location if required, a code of
practice for leather related functions needs to be established within the laboratory among other material
testing being performed in a wide variety.




2.3 Human Infrastructure

This should represent the backbone of NBSM activities in the leather and leather products areas both at
the institution and the industry levels.

For this purpose, currently the task is assigned to a lady staff with background in chemical engineering
as supported by further education in leather technology at the USSR. Within the project. her
nomination is finalized for especial training on leather testing at the Central Leather Research Insttute
(Madras, India) which is deemed as appropriate. Howevar, timing for this wraining should be made
cither to be completed preferably before the consultants’ return mission or if not possible, it should
take place afterwards in order to secure a counterpart suppornt throughout the mission.

Additional staff involved in standards formulation and quality assurance aspects as well as key regional
staff at the industry centers in Birgunj and Biratnagar should also be assigned as counterparts during
the return mission in order to enable the implementation a staff development on various activities.

3. Physical Testing Equipment

Physical testing represents a first priority at this stage whether for preparation of national
standard testing methods and/or evaluation of leather quality.

3.1 Priority Requisitions for Leather Laboratory

Indentification of priority equipment for the physical testing laboratory is based on; industry
situation, revicwing equipment list previously prescribed for light industries and applicabic
standards/testing methods. Budget allocation for physical testing equ:pment in the project
document at US$ 22,325 is noticeably insufficient to cover the mimmum needs at present price
levels. Therefore, fresh guiding quotations were sought in order to work-out a realistic price
estimate for a balanced list of priority equipment as described in annex I and its attacehments
(physical Testing-Equipment Requirements).

As per Annex I, the equipments recommended for priority requisition-fall into two categories;

i)  Equipment for regular testing at the laboratory in order to support standards formulauon and
verification, items (1-10 & 12-14)

ii)  Equipment for process control and demostration purpose items (13 & 16-21)
Accordingly, the total cost of equipment is estimated at FOB US$ 39,436
Recommended Supplier
Specht Gerberei-Bedarf
Otto Specht Gmbh & Co. HK
Pocachestr. 11

D-7000 Stuttgart 40
FRG




3.2 Equipment for Common Use

3.2.1 Tensile Strength/Elongation, a test of considerable significance for standard physical
properties evaluation particularly for light leather. The requisition list (annex 1 - item 3)
comprised a simple tensile tester which should serve the purpose at present for quick
evaluation/detection of strength/stretch properties. However, for the purpose of standard
testing method, an clectronic tensile tester has been prescribed for the textile laboratory - fabric
testing (item 7) at an estimated cost of US$ 45,000 which is also recommended for testing
other material including paper/rubber/plastics and leather as well. The machine would serve the
purpose - providing it is equipped with a set of grips for leather testing which should be added
to the requisition for the textile laboratory. However, the machine is not considered of a
priority at this stage and may be procured at the time of equipping the other laboratonies.

3.2.2 Rubber and plastic T :sting, As already stated that domestic footwear manufacture tends
towards the applicatior of a variety of non-leather material for bottom construction. Therefore.
some of the testing equipment already prescribed for rubber and plastic laboratories shall be
applicable to the sub-sector’s needs particularly items No. 1,3,5 & 6

4. Chemical Testing Equipment

Evaluation of leahter quality through chemical testing does not represent a priority at this stage,
since the importart prope-ties could be evaluated through physical testing. However, for future
operation of the chemical laboratory at the new building, the requisition list for equipment and
reagents has been reviewed vis-a-vis the important tests to be conducted.

Annex II Chemical Testing of Leather, Equipmcat/Keagents Status

According to this analysis, all requiments for chemical testing are already ¢ vered by the
prescribed list for chemical testing laboratory. In the meantine, the staff at the present
laboratory shall be able to conduct these tests being of similar nature to those applied to other
material for general chemical testing.

5. Reference material

Additional reference material and literature has been prescribed for requisition in order to
supplement those currently available at the NBSM liberary. (Annex III Lis: of Reference
material Requirements)

The new list covers additional standards, UNIDO/FAO publications as well as necessary text
books-estimated at a total cost of US$ 1,500.

6. Return Mission

The second par of split-mission is expected 1o take place after procurement of the prescribed
equipment for a duraiion of about two months. The following work plan reflects time table for
preparatory arrangements before the mission as well as the mission activities in line with the
Job Description.




Physical Testing - Equipment Requirements

Hlm Un Name Specifications Reference| Est. Est. Rece | Manufac Note
empn{it unit total ipt turer
ity _price aill date

1| 1|pc |Hand Punching dies for cuiting Type 3 for : attach Specht

1 leather samples Bulk density - 28801 No. 1

1 Tensile - 28805

1 Strength 28806

1 ) 28807

1 ' 28810

1 Waterabsorption-28815
kubelka -

1 Tear Strength - 28820 ©
Stitch tear

1 Strength 28821

1 Penetrometer 28830

1 Shrinkage temp. 28855

1 Flexometer 28860

1 Rub Fastness
tester 28866

1 Adhesion of finish
tester 28870{ total |[total

500 500
2] 1]pc |Leather thickness Grange with Anvil 10 mm diameter attach 166 166 Specht
base pressure 500p/cm?2 No. 2

3] 3jpc |Pocket thickness gauge Mode! No. 30010 attach 40 121 Specht
0,1 mm calibration No. 3 %
10_mm flat _anvil _

4| 1]pc [Leather thickenss gauge Model No. 30130 attach 92 92 Specht —
10 mm flat anvil No. 4
300 mm_depth




5 2|pc Device for determination of Model No. 32604 attach 233 466 Specht
shrinkage temp. No. 5
6] 2|pc |Device for determination of water|Model No. 32603 attach 173 348 Specht
absorption No. 8
Kubelka :
7] 1}lpc |Lastometer Model No. STD 104 attach 4,966 4,966 Specht
No 7-a
8] 1|pc |Adhesion of finish tester Model No. STD 112 attach 2,000 2,000 Specht
* (+adhesive sample 2 kg) | No 7-b
9] 1]pc |Rub tastness tester Model No. STD 421 attach 4,700 4,700 Specht
(+Standard felt 500 pcs)| No. 7-¢
10| t]pc |Flexometer testing stations attach 5,493 5,493 Specht
Model No. STM 408 Nod d
111 1 lpc Simple Tensile Tester Model No. STD 172 attach 2,660 2,660 Specht
No. 7-e
12| 1]pc [Penetrometer Model Balily attach 7,666 7,666 Specht
* No. 8-a
13] 1jpc {Stifiness meter Model Bally attach 2,500 2,500 Specht
. No. 8-b
14| 1lpc |[Toe and Heel Adhesion Tester SATRA STD 185 attach 5,000f 5,000 SATRA or
No. 9 Specht
15| t)pc |Laboratory PH meter Digital Model No. CG 840| attach 1,040 1,040 Specht
/2042 with extra set of | No. 10
accessories
16| 2|pc [Digital pocket PH meter Mode! No. 838/2037 attach 470 940 Specht
No. 11
17| 2|pc |Leather moisture meter model"Aqua- attach 313 626 Specht
piccolo” Model No. 32810 No. 12
with leather case
18|10 bo1PH Indicator paper Type PEHNON attach 7 70 Specht
No. 13
19] 2 Baume Hydrometer 0-15 15 30 Specht
| 20] 2 Baume Hydrometer 0-25 15 30 Specht
[ 21] 2 Baume Hydrometer 0-60 15 30 Specht
Total 39,436

* Equipment ot second priority in case of budget restrictions

1




Chemical Testing of Leather
Equipments/Reagents Status

- Muffle Furmace & apparatus as in water

soluble matter

Test Equipment Status Reagents Status
Volatile Maters — Desiccator
~ Oven 102°+2°¢ ’
- Weighing Bottles & Dishes fat, .
shallow with ground in stopper,
or fla open dishes.
Moisture — Flask 500 m! * Polassium Dichrotnate b
~ Glass reflux condenser jacket 400 mm long . Sulphuric Acid .
~ receiver * Toluene *
Total ash - Cruicible - platinum or silica ¢ Sulphuric acid *
— Desiccator *
~ Muffle fumace with pyrometer and thermostatic control hd Ammonium nitrate solution *
Solvent extractable — Desiccator * Dichloromethane *
substances — Filter paper thimbles or glass filter bells . Petrolcum Hydorcarbon Solvent (40/60) *
- Oven 102°+2°¢ . *
- Soxhlet Ectraction Apparatus b b
with ex::action flask
Nitrogen and hide substances |- Distillation apparatus * Fuming or conc. sulphuric acid *
— kjeldahl flask 200 - 300 ml . - Catalyst mixture anhydrous i
- Receiver 300 - 400 mi * copper sulphate + potassium sulphate
— Phenolpthalein indicator *
|=Sodium hydroxide sclution ¢
— Solution of boric acid *
Water soluble matier — Desiccator *
- Evaporating basin with flat
bottom — quartz procelain or platinum ___50 m! botiom
— Flask 650 — 750 mi *
= Oven 12+2°¢ *
— Shaker S0 10 rev/min ¢
Sulphated ash of water soluble — Apparatus as in water soluble matter ‘ = Sulphur *
Water insoluble ash - Crucible . ~ Sulphuric acid *
— Dssiccator * - Ammonium nivate solution *
*

4t
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Water soluble ic substances |- Apparatus as in waler soluble matter hd
Chromic oxide - ot Erlenmeyer flask (round s 300 ml hd = Conc. sulphuric acid d
— Conical Flask ¢ = Perchloric acid hd
- Crucible (iron or nickel) * = Phosphoric acid hd
— Starch solution .
- Sodium Thiosulphate solution :
- Potasium iodide solution .
Aluminum (Method a) — Conical flask 100 ml * - Potasium hydroxide solution ¢
- Hot piste * J=Conc. Hydrochloric acid *
~ Muffle fumace ~ Thymol blue and cresol red indicator *
|- Potasium Fluroide Solution *
— Swandard Hydrochloric acid *
Zicromium — Analytical blance, sensitivity 0.001 . - Potasium Bisulphate *
~ Conical flasks 250 ml/S00 ml . = Sulphuric acid *
- Desiccatlor h — Hydrogen peroxide hd
- filter apparatus, Acid resistance filter paper * — Barium chloride d
|= Muffle fumace * ~ Hydreochloric acid M
— Measuring cylinders hd ~ Ammonium Phosphate d
-~ Pipettes bl ~ Ammonium nitrate b
- Platinum basin or crucible .
— Tall — form beaker *
Free—formaldchyde — Kjeldahl 500 ml ¢ — sulphuric acid-dilute ¢
|=_Sodium bisulphate solution ¢
— Standard iodine solution .
|- Starch solution *
~ Sodium carbonate solution .
Combined oil — Flask with reflux condenser * ~ Alcoholic potasium hydroxide solution .
= Oven 102+2°¢ b ~ Concentrated hydrochloric acid *
— Separating funnel * = Ether *
Epsom salt ~ Hydrochloric acid *
-- Ammonium chloride solution *
- Ferric chloride solution .
— Nitric acid M
- Ammonium hydroxide solution .
= Zinc granucls *
= Ammonium oxalate solution .
- Ether, Ethy! alcohol *
~ Sodium hydroxide solution v
~ Sodivm chloride solution .

114
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~ |Glucose - Lead acetate solution .
-~ Potasium oxalate *
= Conc. Hydrochloric acid .
— Anhydrous sodium carbonate .
- Fehling's solution No. | and No. 2 .
= Rectified sprit hd
- Ether .
PH and difference figure of water |- Flask 200 ml . - Buffer solution .
soluble matter ~ PH metes, range 0 10 14 accuracy 0.05 hd - Distilicd water .
~ Electrode system *
- Glass electrodes with spherical or .
cylindrical membranes
Total chlorides = Conc, nivic acid ¢
 Standard silver nitratc solution :
- Calcium carbonate .
= Potasium chromate solution :
Total sulphates = Conc. hydrochloric acid hd
— Barium chloride solution b
Bound organic substances and Apparatus as in volatile matter, total ash,
degree of tannage solvent extractable substances, Nitrogen and
hide substances, and water soluble organic
substance
Corrosion produced by leather in -~ Desiccator . — Non-corrosive oil .
contact with metal — Analytical balance hd = Petroleum ~ hydrocarbon solvent .
= Forceps :
= Meial plates .
— Non— abrasive cloth .
|= Piece of glass .
— Weight 10t1g d
ron and alluminium oxides — Platinum crucible . ~ Mcthyl Red .
— |- Powassium Carbonate .
= Conc. hydrochloric acid ¢
— Ammonijum hydroxide .
- Ammonium Chloride ¢
Preparaticn of Samples for Cutier Mill .
chemical testing
(Refractive Index ABBE Refractomeier ¢

Legend * Equipment or reagents included in the List of the project Document (1989) Annex XII Chemical Testing laboratory - for initinl requisition
« Bquipment already procurc.{
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IUP/3

IUP/4

IUP/5

IUP®

IUP/10

IUP/11
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ANNEX III

List of Reference Material Requirements

(Das Leder 10, 14 [1959])
(JSLTC 42, 382-386 [1958))

Sampling
(Das Leder 10, 14-15 [1959])
(JSLTC 42, 386 [1958])

Conditioni
(Das Leder 10, 15-16 [1959])
(JSLTC 42, 386-387 [1958])

Measurement of Thickness
(Das Leder 10, 16 [1959))
(JSLTC 42, 387-388 [1958])

Measurement of apparent density (volume weight)
(Das Leder 10, 16 [1959])
(JSLTC 42, 388-389 [1958])

Measurement of tensile strength and elongation
(Das Leder 10, 16-18 [1959])
(JSLTC 42, 389-392 [1958))

Measurement of absorption of water (static)
(Das Leder 12, 36-37 [1961])
(JSLTC 44, 367-368 [1958])

Measurement of tearing load
(Das Leder 12, 36-37 [1961])
(JSLTC 44, 368-370 [1960])

Measurement of distension and strength of grain by the ball burst test (Lastometer)
(Das Leder 12, 37-38 [1971))
(JSLTC 44, 371-373 [1960])

Dynamic test for boot and shoe upper leather (penetrometer)
(Das Leder 12, 38-40 [1961))
(JSLTC 44, 374-379 [1960])

Dynamic waterproofness test for boot and shoe sole leather
(Das Leder 12, 64-65 [1961))
(JSLTC 44, 495-497 [1960))




IUP/12

IUP/13

IUP/14

TUP/15

TUP/16

IUP/17

TUP/18

TUP/19

16

Annex III cont.

Measurement of resistance to grain cracking
(Das Leder 12, 65-67 [1961))
(JSLTC 44, 380-383 [1960C])

Measurement of two-dimensional extension (Tensometer)
(Das Leder 12, 304-306 [1961))
(JSLTC 45, 311-313 {1961))

Measurement of the waterprofness ~f gloving leathers
(Das Leder 12, 85-86 [1961])
(JSLTC 44, 498-502 [1960])

Measurement of water-vapour permeability
(Das Leder 12, 68-88 [1961])
(JSLTC 44, 502 [1960])

Measurement of Strinkage temperature
(Das Leder 15, 85-87 [1964])
(JSLTC 47, 122 [1963))

Determination of the resistance of air-dried insole ieather to heat, particularly
during direct vulcanization

(Das Leder 19, 130-131 [1968])

(JSLTC 50, 379 [1966))

Determination of the resistance of air-dried lining leather to heat, particularly
during direct vulcanization and in moulding on soles during shoe production
(Das Leder 20, 161-163 [1969])

(JSLTC 53, 151 [1969])

Determination of the resistance of dry upper leather to heat, particularly during
direct vulcanization and in moulding on soles during shoe production

(Das Leder 20, 3941 [1969])

(JSLTC 52, 378 [1968))

anemtofdnfknngmdmmuofhghtladmmdﬂmsmfaxﬁmshes
(dry and wet)

(Das Leder 15-20, 87+163 [1964, 1969])

(JSLTC 47, 126 [1963))

Measurement of set in lasting with the dome plasticity apparatus (Plastometer)
(Das Leder 15, 294-295 [1964))

The assessment of surface damage by use of the viewing box
(Das Leder 15, 295-298 [1964))

The measurement of caused by scuff
(Das Leder 15, 298-299{1964))

Measurement of surface shrinkage by immersion in hot water
(JSLTC 48, 369 [1964))
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Annex II1 comt.

Methods of Chemical Leai sysis UC)

ucn

G2

a3

uC/4

UGS

uc/6

ucs7

UG/

ues

IuC/10

uC/n1

General remarks and representation of analysis results
(Das Leder 14, 95-96 [1963] )
(JSLTC 49, 6 [1965))

Sampling (same as TUP/2)
(Das Leder 14, 96-97 [1963] )
(JSLTC 49, 6 [1965))

Preparing the test material by
(Das Leder 14, 98 [1963] )
(JSLTC 49, 8 [1965])

Determination of substances extractable with methylene chloride
(fats and other soluble substances)

(Das Leder 14, 150 [1963] )

(JSLTC 49, 10 [1965))

Determination of Moisture in Leather
(Das Leder 14, 167-168 [1963] )
(JSLTC 49, 11 [1965))

Determination of organic and inorganic substances in leather removable by
washing (loss by washing)

(Dasbederls 168-169 [1963] )

(JSLTC 49, 13 [1965))

Determination of ash and waser-insoluble mineral substances
(Das Leder 14, 169 [1963] )
(JSLTC 49, 15 [1965))

Desermination of chromium content
(Das Leder 14, 170 [1963] )
(JSLTC 49, 20 [1965))

Determination of water-soluble magnesium salts in Leather (epsom salt)
(Das Leder 14, 200-201 [1963] )
(JSLTC 49, 20 [1965))

Determination of nitrogen and skin substance
(Das Leder 14, 201 [1963] )
(JSLTC 49, 23 [1965))

of pH and difference value of aqueous leather extract
(Dasbeda 14, 202-203 {1963] )
(JSLTC 49, 25 [1965])

Eduard Rocther Verlag
Bertiner Allee 56
D-6100 Darmstadt
FRG




II)

ISO_Recommendations

ISO - 4047/77 Leather - Determination of Sulphated Ash and Sulphated water-soluble Ash
1SO - 4044/T7 Leather - Preparation of Chemical Test Samples

ISO - 3380/75 Le .her - Determination of Shrinkage Temperature

ISO - 3379776 Leather - Determination of Distention anc Strength of Grain - Ball Burst test
ISO - 3378775 Leather - Deterraination of Resistance of Grain Cracking and of Crack

Index.

ISO - 337676 Leather - Determination of Tensile Strength of Elongation

1SO - 2418/72 Leather - Laboratory Samples - Location and Identfication.

ISO - 2820774 Leather - Raw Hides of Cattle and Horses-Methods of Trim.

ISO - 2822/73 Leather - Raw Hides of Cattle and Horses preservation by Stack Salting.

B.

UNIDO Publications :

- Acceptable quality levels for leather industry
- Information resourses on leather Industry.

FAO Publications :

- Hides and Skins production
- Rural Tanning Techniques
- Flaying and Curing of Hides and skins as a Rural Industry.

Books

- Official Methods of Analysis, 1965 with Ammendements J.S.L.T.C. 1-Edges
Court, Moulton Northhampton NN3 TUJ, England.

- Tancous, J.J., W.T. Roddy and F. O'Flaherty. Skins, Hides and Leather
Deffects., 1959. Cincinnati, Ohio, western Hills Publishing Co., U.S.A.

- The Chemistry and Technology of Leather Fred O Flaherty, William T. Roddy,
Robert M. Lollar.

Volume 3: Process Control of Leather Quality, 1961
Volume 4:  Evaluation of Leather, 1965

Reinnhold Publishing Co.

330 West Forty - Second Street, New York, USA.

- Proctical Leather Technology
T.C. Thorstenson, 1976
Van Nostrand Rinhold, Publishing Co.
New York. US.A.

- Pocket Book of Leather Technologists BASF - Ludwigshafen and Rhein, FRG.

- International Glossary of Leather Terms (International Council of Tanners), 1975
C. Legget & Son, Lud.
Miwcham, Surrey CRA 4HY, England
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WORK PLAN

ACTIVITIES

Month 3 4
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utilities

training

Return Mission

- Terminal Report

[Preparatory amlge-e-ts]

Equipment Procument
Laboratory fixtures &

counterpart fellowship

- Equipment Installation
- field mrips to industry in;

[ 1]
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Hand-resp.sachine punching dies (press knives)
for cutting leather samples acc. to DIN and IUP test methods

deliverable in 3 types

type 1 é

type 2

Banan
~ 19 -

ho ¢ erm—— o
L

- 32

machine punching dies
hocp steel - 19x2 mm

machine punching dies
32 mm high

hand punching dies

TEST_METHOD TEST_DEVICE _LEATHER_SAMPLE ORDER _NO.
I.U.P. 5 P 70 mm 28801
OIN 53327
for determination
of bulk density
I.U.P. 6 190 x 40 mm 28805
DIN 53328 strength tester 90 x 20 mm 28806

FPG  7/10-L 40 x 10 mm 28807
tensile strength .
and extension STD 172 100 x 13 mm 28810
1.u.p.7 device for determination @ 70 mm . 28815
DIN 53330 of water absorption

32603
water absorption after
Kubelka - Nemec
1.U.P. 8 FPG  7/10-L 50 x 25 mm 28820
DIN 53329
(tear strength) o
+
OIN 53331

100 x 20 mm 28821

(stitch tear resistance)




TEST_METHOD TEST_OEVICE LEATHER SAMPLE ORDER NO.
I.u.P. 9 Lastometer STD 104 44,5 mm P 28825
DIN 53325

(grain extensibility +

tensile strength)

I.u.Pp. 10 Bally Penetrometer 75 x 60 mm 28830
DIN 53338 T 1

(water absorption +

permeability)

I.u.p. 11 Bally Permeometer 100 x 40 mm 28835
DIN 53338 T 2

(water absorption +

permeability of sole

leather)

[.U.P. 12 test device for ¢ 150 x 25 mm 28840
DIN 53324 determining resistance o .

bottom leather to grain

mandrel bending test crack STD 132

I.u.P. 13 Bally Tensometer 63 mm P 28845
DIN 53323
measurement of the
two-dimensional elongation

I.U.P. 15 test device for water 34 mm P 28850
DIN 53333 vapour permeability
water vapour
permeability

I.U.P. 16 device for determination 50 x 3 mm 2885%

of shrinkege temperature S0 x 2 mm 28856

DIN 53336 No. 32604
shrinkage temperature

I. U. P. 20 Bally Flexometcr 70 x 45 mm 28860

DIN 53351
flexing fatigue




22

TEST_HETHOO TEST_DEVICE LEATHER SAMPLE  ORDER NO.
Veslic C 4500 FEK-VESLIC 120 x 30 mm 28865
Test of rubbing, rub fastness tester 120 x SO mm 28866
buffing and 120 x 70 mm 28867
fastness to hot

pressing

IUF 470 E Adhesion of Finish Tester 100 x 15 mm 28870

(araldite adhesive
on metal plates)

TUF 470 E - 8.89 Adhesion of Finish Tester 100 x 10 wm 28871
{polyuretane adhesive .
on plastic plates)

Punching knives

deliverable in any size

and shape according to

your measurement indications
or your drawing

Otto Specht GmbH & Co. KG
Stutigert 40




LEATHER THICKNESS GAUGE

Thickness gauge model PL 60

Measuring range 10 mm, depth of bow 60 mm
anvil 10 mm dia., measuring pressure S00 p/cm?
for determination of the thickness of leather
according to TGL and DIN 53326 Standard

No. 30380




Thickness gauge J 12

scale dia. 40 mm, 0,01 mm calibration,
measuring range 8 mm, frame depth 12 mm,

by turning knurling wheel anvil rod is lifted,
resetting to " zero " by turning the outer ring

No. 300 02

Thickness gauge K 45

scale dia. 45 mm, Q1 mm calibration,

measuring range 10 mm, frame depth 45 mm

by turning knurling wheel anvil rod is lifted,
resetting to " zero " by turning the outer ring

No. 300 04 10 mm flat anvil
No. 300 05 round anvil

Thickness gauge J 45

scale dia. 45 mm, 0,01 mm calibration,
measuring range 10 mm,frame depth 45mm,
by turning knurling wheel anvil
rod is lifted, resetting to " zero
by turning the outer ring

No. 300 20 10 mm flat anvil
No. 300 21 ° round anvil

Thickness gauge K 15
0,1 mm calibration, 10 mm measuring range,

15 mm frame depth,
resetting to " zero " by turning the outer ring.

No. 300 10 10 mm flat anvil
No. 300 12 round anvil
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LIST Leather thickness qauges "Tico"

simple sturdy type, developped particularly for
the use in the leather manufacturing industry

No. 301 10 25 mm depth of bow
30 mm measuring range
10 mm flat anvil

No. 301 20 200 mm depth of bow
3C mm measuring range
10 mm flat anvil

No. 301 21 dto. round anvil (ball)

No. 30i 30 300 mm depth of bow
.30 mm measuring range
10 mm flat anvil

No. 301 31 dto. round anvil (ball)

No. 301 40 450 mm depth of bow
30 mm measuring range
10 mm flat anvil

No. 30! 4) dto. round anvil (ball)

Prices: ex works without packing.

Otto Specht GmbH & Co. KG
Stury._o_« 40




pipe of copper-zinc
alloy (brass pipe)
twead
4
‘ejgt — test strip
c 1 r
\_ Y, rod

No. 32604  DEVICE FOR DETERMINATION OF SHRINKAGE TEMPERATURE
" after DIN 53 336

Testing method:

This device can be used for all kinds of leather where the
shrinkage temperature is below 100° C. ’

The glass bowl is filled with distilled water, so that the test
sample is completely immerged. Subsequently the water is slowly
heated by means of a magnetic stirrer with a heating device.
The contracting hide or leather strip transmits its motion tc
an indication system which is sensitive to tension. The tempe-
rature when the pointer starts to move is to be read.

Otto Specht GmbH & Co. XG

Stuticsn 40
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Static determination of water absorption by
leather wetted by complete immersion

No. 32603 Device designed for the volumetric determination
of water absorption by leather according to
DIN 53 330 and Kubelka/Némec

Principle of use:

Volumetric determination according to DIN Sheet
53 330 suitzble for all types of leather.

Punch out a circular leather disc having a dia-
mcter of 7 cm, weigh it to 0.1 g accuracy and
place it into the flask of the apparatus speci-
fied by Kubelka/Némec (see above figure) after

the apparatus had been filled with distilled

water in the vertical position {small round

flask downwards) up to the zero mark on the scale.
Close the flask with a rubber stopper and fill

it with water by tilting the apparatus so thst

the leather disc will become completely wet and
remain immersed. Return the apparatus to the
vertical position after 2 and 24 nours and read
the water level in the graduated neck of the

flask after 10 minutes. First determine by way

of calibration the amount of water remaining on
the flask walls, which is also taken into account
when making the actual measurement. It will not
exceed 0. ml provided the apparatus is cleaned
properly (see also pocket book on tanning chemistry
by Prof. Dr. A. Kintzel, page 290).

Otto Specht GrbH & Co. KC
Stuttgart 40




SATHA - TESTING DEVICES

ST 103
AUTOMATIC FINSIH RUB
FASTNESS TESTER

for determination of dry/wet rub
fastness, with pre-set counter
Nr. 32621

STD 104 LASTOMETER

for measurements as per DIN 53 325,

IUP 9, IS0 3379.

® Ball Burst Test" - crack - extensibility
Nr. 32825

STD 190 LASTOMETER

to check tendency to crack on lasting
Nr. 32628

STO 112 ADHESION OF FINISH TESTER

measures the strength of finish adhesion
on leather
Nr. 32630

STO 119 WRINKLEOMETER

to check tendency to form wrinkles
or pleats




STD 172 SIMPLE TENSILE TESTER

hand operated instrument which can
measure the strength and stretch and
tear strength up to a breaking load of 75 kg

Nr. 32601

. STH 408 FLEXING MACHINE

with 6 test stations,
provides the flexing conditions
required by method DIN S3 340, IUP 20

Nr. 32640

STM 421 RUB FASTNESS TESTER

determines the effect of dry and wet
rubbing on the finish of upper leather
per DIN 53339, IUF 450

Nr. 32644

Accessories as punches for specimens,
felts, grey scales, adhesives

- please demand special list

Octo Speche GmbH & C). KG
Stuctgart 40




BALLY

BALLY SCHUHFABRIKEN AG

BALLY Leather
Testing Apparatus
Bafly leather testing apparatus
have been declared official and
been standardised by the inter-
national Union of the Societies

of Leather Chemists under the
denomination 1.U.P/10...20.

They aiso are suitable for test-
ing a great variety of plastic foils
and artificial leathers.

BALLY
Leder-Priifperiite
Bally Lederpridgerate sind von
der intemationalen Union der
Leder-Chemiker-Verbande un-
terderBezeichnungl.U.P./10. ..
20 genormt und als offiziell er-
idart worden. Die Gerate eig-
nen sich auch zwr Pris zahi-
reicher Kunstsioff-Foen und
Kunstieder.

Appareils BALLY
pour tester les cuirs

Les appareils Bally pour tester
les curs sort normalisés sous

la désignation |.U.P/10...20
par ru'-_on inlemationale des
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Steifheit

zur Bestimmung des Steitheits-
grades (Zusa)tzgefét zu Bally
er).

fung fir jeden Probekdrper der
angewendete Grad der Stau-

chung (Abstandsverringerung
um 5, 7.5, 10 oder 15%) ange-

celle des cuirs minces est sur-
évaluée. Nl existe un principe
selon lequel fe rapport entre la
pression de refoulement apph-
quée et le degré de la compres-
sion varie d’un cuir 3 I'autre.
Elamdomequedanslerap-
port d’analyse du test d'imper.
méabilité a l'eau, # faut lndi-
quer pour chaque éechantiion
le degré de refoulement apphi-
que (réduction de la distance
de 5, 75, 10 ou 15%), i est
ncispensable avant chaque
essai, de déterminer tou?
d'abord, au moyen de [‘appa-
red 2 mesurer la nigidité, I'am-
phtude de refoulement la mieux
appropriée pour le cuir a tester.




32 BS 5131 : Section 5.1 : 1976
[Toe and heel adhesion]

— F  Pacing prece
Figure 5.0, m«nm--hmmm {see ciouse 4 for key t0 lettering)

Figure 5.1/2. Asparstus with detachabile stwrup in pontion

British Standards Institution - 2 Park Street Loncon W1 A 2BS .
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Accessories:

plastic-covered pH combination electrode N 2037 A with integrated
temperature sensor for seter CG 838

pH combination electrode type N 42 A with cable and plug
for meter 818/42 A

pH combination electrode type N 39 A for measurements
on leather surface, can be used for all meters

Shoulder-bag with triple belt Z 381
for meter 818742

Laboratory pH meter of modern design. Easy to operate.

Important characteristics: - LCD measuring value display
-simultaneous temperature display
-manual and automatic temperature compensation
-automatic pH calibration
-printer output

Price for complete equipment
with pH combination electrode N 2042 A

Accessories:

- —— e e s e

pH combination electrode N 2042 A with cable and plug

stand type Z 351

electrode holder with double-chamber for 3 electrodes type Z 331
buffer/electrolyte-set type L 4893 in ampoules/plastic bottles

Occo Specht GrbH & Co. KG
Stuttgar: &




pH-Stick, latest technological
development for determination of the pH-value,
digital display.Is already used in many tanneries.

Technical data: measuring range: 0 - 14 pH
readout : 0.1 pH
accuracy: +/ - 0,2 pH
working temperature: 0... + 50°C
battery life: 1000 hours

Digital Pocket pH Fecer
C5 818/42

with LCD-display, combination electrode
type N 42 A, ready to use huffer solutions,
potassium chloride solution,plastic beakers,
1 battery 9 V.

Price for complete equipment
with transport case

s
SIS 4 s

R
LA

= g gty SOV RIS
Digital Pocket pH meter
CG 83872037

with LCD-display, plastic-covered pH combination electrode

4 2037 A, with integrated temperature sensor PT 1000, 2 ready
to use buffer solutions, 50 ml potassium chloride solution,

4 plastic beakers, container for the electrode,carrying strap,
4 x 1,9 V batteries.

Price for complete equipment with transport case
Further advantages: - automatic single-point or two—point
calibration possible;
~ high measuring accuracy ;
- operating time apprix. 6 000 hours ;
- correct temperature compensation reading.
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* Aqua - Piccolo
leather moisture meter

measuring range 6 - 30X

single-knob operation, battery operated
with automatic change-battery signal.
Built-in needle electrode with protective
cover.

- Dimensions: 12 x 7 x 3 cm, weight: 220 g

No. 32810
leather case for Aqua - Piccolo
L 1] .b
3
&
m ' * Aqua - Piccolo ", with digital display

measuring range 8 - 40%

[
No. 32820

LABORATORY METER

Portable meter for continuous measurements.

This device has three switch-selected over-
lapping measuring ranges permitting all
moisture percentages encountered in practical
use to be measured. This gives a total
measuring range from 2 - 60%.

Dimensions: 30 x 24 x 20 cm

No. 32850 LGN - operated by mains power
No. 32851 LGB - operated by storage battery

All the electrodes and accessories shown on the reverse
are suitable for use with the Aqua Boy and the
Laboratory Moisture Meter.

L4

Prices: ex works without packing

leiverx - approx. 1 - 2 weeks

Octo Specht GmbH & Co. KG
Stuttgart 40




PEHANON INDICATOR PAPER

IN BOXES OF 200 PIECES

Measuring range
g0 0,3 0.6
1.0 13 1,6
1.8 2,1 2,4
28 3,1 3.4
3,8 4,0 4,2
40 4,5 5,0
5.2 5,5 5,7
6.0 6,3 6,6
72 7,4 7,6
8,0 8,2 8,4
9.5 10,0 10,5
0.5 11,0 11,5
12,0 12,5 13,0

0.8

1.8
2,7

3.6
4,4
5.5
5,9
6.9
7.8
8.6
11,0
12,0
13,5

1,0

2,0
3.0

3.8
4,6
6,0
6.1
7,2
8,0
8,8
11,5
12,5
14,0

1,2

2,2
3.2

4,0
4,9
6.5
6.3
7.5
8.2
9,1
12,0
13,00

1,5

2,5
3.5

4,3
5.2
7,0
6,5
7.8
8.5
9,4

1,8

2,8
3.8

4,6
5,5
7,5
6,8
8,1
8.8
9,7

8,0

& £
<2 Art.-Ne_ 90411 Cat. No. 90481 >
: 200 Steeiten 200 strips
pH 0.0-1.8
gron blau-violett
green blue-violet

00 03 06 08 10 12 15 18

8,5

Otro Specht GmbH & Co. KG
Stuttgart 40

Art.-Nr.

e

804

904
904

904
904
9.0 904
904
904
904
904
904
904
904

GR LR R

24
16
17
19
20
21

23






