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EXPLANATORY . NOTES 

The rr.oneta:ry unit "l.n trP. People "'s Democratic Republic of Yemen 

is the dinar (YD) and there are one thousand fills tv one dinar. 

During the period covered by this report, ti.~ value of the dinar 

in relation to the dollar ws YD O, 341 = S 1.00 

LIST OF APPLIED CHEMICALS 

in desc!"'"ption of technology 

1. Peramit RC - wetting agent - Henkel - W.Gennany 

2. Solana ON - degreasing agent - Henkel - " 

3. Delastin 2500 - lxxting agent - TEOL - Yugoslavia 

4. Blank.it IN - bleaching agent - BASF - W.Germmy 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Chromitan B - chrome salt - BASF -

Lutensol ON 30 - leveUing agent - BASF -

Basyntan FCBI - syntan BASF -

£qophen M 'levelling agent - BASF -

Eskatan GLif - fat'liquor - BlJhme KG 

Es1<atan GLS - fatliquor - BlJhme KG 

Glanz'laster S - 'lustring age,.; - BlJhme KG 

12. Antistatiku:n LG - antistatic agent - BlJhme KG 

13. Lutensol A"P-6 - levelling agent BASF 

14. Activol OLN - wetting and bactericidal agent 

Zschirrrner und Schwarz 

" 
" 
" 
" 
" ,, 

" 
" 
" 

" 
15. 

16. 

Supr-a'lan UP - wetting agent Zschirrrner - Sch. 

Pe'lgrassol CSV - fat'liquor Zschinrner - Sch. -

Novoltan P - aldehyde cyntan Zschirrrner - Sch.­

Blankit IAN - bleaching agent BASF 

- W.Gennany 

17. 

18. 

" 
" 
" 
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1 •. Abstract 

UNIDO project No UD/PDY/79/140 under the name "'l'.~chno-eaonomic 

study on the ViabiUty of pro()essir.3 Sf:eepskins in the PEOPLE .. S 

DEMOCRATIC REPUBLIC OF YEMEN " !zas been started uri th the visit 

of team teader Tomi.slav Vukovic and mashinery technie·:".an Br--:znko 

Polanec to project area in octobar 1984. 

In the National Tanning factory at Sheikh Otmnan, Aden ai.l for 

study necessm:>y data t..'ere collected. 

This study ha.s been prepared by the team oj experts according 

to the contract No 84/62, r..'here in the annex E-TermJJ of 

Reference para.graph 3., the Scope of contracting se'!'Vices was 
givenn. 

Together urith the wrk on Study, exploring of sheepskins 

processing in saline water was done, and the results wePe 

given fcllouring the usual manufacturing process ir. this Study. 

Conclusions of the Study indicate the necessity of pPOcessing 

fresh sr.eepskins into j'ure suitable for export to EuPope 

and it is suggested a co-ope-...>ation with an eUPOpear;. entePprise. 
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2. Introdustion 

The National Factory at Sheikh Othman, Aden was established 

as a privar;a factory in 1960., but for economical reasons was 

closed duum. in 1978. 

After that govel'11!ent of P/JR Yemen has implemented a plan to 

YJehabilitate the tanne.ry. The repairing of the existing rrr:ichines 

l.%ls rrride by local team; and bJith the ass{stance of Unido neuJ 

rrrichines and ?quipments from "Kostr~j" Yugoslavia were purchased. 

!.. t the same tir.ie a 1teLJ building fol' leather finishing was 

constructed. 

Unido expert Mr. Gerhard Felsner has controlled installation of 

neuJ rria.chines during the period of 4 months· ( Unido-project 

RP PDY/83/001 J and reffered about the pro'!Jlerr. of wool sheepskins 

deriving from imports of australian live sheep. More then 100.000 

wool sheepskins yearly have been stored in drysalted condition. 

The tannerry has no dressing faci'iities and a big part of stock 

was of poor quaUty. It was suggested by the explH:>t, ro process 

these s~ins to fur linings for shoes and gaPments, or for 

manufacture of car seat covers. 

This Study deals with the technology of sheepskins proces.<Jing 

to fta's. According t., the processes a 'list of machines and 

equipments "'~ prepared, together with the data for space, 

required for the facto'l'Y. 

Technological process lr:n.d necessary machines give also the data 

for consumption of chemicals, wc .. ter and energy. 

Capacity of soaking 4011 -pcs. sh~epskins daily (10.000 monthly) 

deternrine neceBsary manpower for the production a:ui ?;heir 

qualification. A plan of trai in.g has been p:"epar~~a. 
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Price of investment, costs of production and total. sal.es give 

the necessary da.ta to make decision about investment. 

Processi;zg of sheepskins to furs need a big quantity 

of wa.tel'. E:x:pZcred technowgy of pl'ocessing in saUne wa.tel' 

UJi,l,l, be an economic advantage. 

Because of CU'l'ing difficulties it wil.l, be neceSSaI'!f to p2'0cess 

fresh sheepskins, what will give bett~l' quality and yield of 

final product. 

r 
! 
i 
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3~ Backgt>Ound ·of the · ·Study 

The background of the Study is controct No 84/62 betuJeen 

Unido and TehnoloSki centar, where the annex E in terms of 

references specify the &ervi.ces of controctors. 

3.1. The Scope of Contracting Servi.ces 

The controctor shaU prerxzre a techno-economi.c study 

which shall specificaUy include the foUOliJing services: 

a) to pre-pare a list of rrachinepy and equi-pment which 

oould enable the National, Tanning Factopy to process 

10.000 - 12.000 oool sheepskins per month; 

b) to prepare a layout of the necessary processing 

facilities and equi'P7T1ent with regard to the existing 

infrastructure c:nd tanning plant in order to secure an easy 

flOliJ of the envisaged productiOn; 

c) to specify the additional fioor space required and 

outline the civil work to be done ; 

d) to liJOrk out suitable processing methode for optimwn 

productmix and to e:Jtimate the expected consumption of 

chemicals as well as the requirements for liJater, hot 

liJater and poUJer· (the possibility of using saline liJater 

for certain purpoaes should be e:r:plored); 
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e) to speeify the requirements for manpcll.Jer, t!'a.ining 

and t1'<1.nsfer of technology ; 

f) to erplore the rrr:i.rketing prospects of the best 

prodL;.ct-mi.3:, indicating -potential 'buyers of partners 

for "long-term collabcration; 

g) to oork out and present basic financial data 

relevant to setting up the wool sheepskins processing 

plant, such as: cost of equipment/constmction, the 

overall value of the irrJestment requirements, breakdoliln 

of the cost of production and 11finPObJer t!'a.ining, 

1JJ0rking capital required, sales ezpected, net foreign 

exchange eaPnings, etc.; 

hJ based on the findings, facts and estirrr:r.tes along 

the aforementioned lines, to advise the Government on 

the viability of establishing a unit for the ~rocessing 

of 1iJOOl sheepskins in the National Tanning Factocy; 

i) in aase that such an undertaking is found viable, 

to outline and reconmend measures to be taken for its 

implementation. 

3.2. Srvices in the project area 

During two ~eeks in october 1984, team leader Tomislav 

Vukovia and machinerry technician Branko Poi-rnec have collected 

in pr>oject area necessary data about raz.1 skins and the e:r:isting 

infrastr-ucture in the National Tanning Factocy "Sheikh Oi;hman" 

in Aden - PDR Yemen. 
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a) RauJ UXJo"l sfzeepskins 

S"laughter house. ( Meat Corpomtion ) 

: 250-JOO fills Price per piece 

Weight per piece : dryed 

fresh 

Way of presePVing : <iPi1sa"lted 

5 kg 

8 kg 

Avemge ai•ea of skins in saft : 7 

Length of ooo"l : 60'1 1/2 - 1" 

40'1 1 - 1 1/2" 

b) Water 

Temperature of water from tOUJn supp"ly system 32-35°c 

Price of water 100 ga"l"lons - 65 fiUs 

c) E"lectriei ty 

Pooer of electric CtaTent transfo1'11/er 

Price per KVh 

1110 KVA 

35 fiUs 

d) Avemge salaries of manpower TTKin/month 71 YD 

e) Prices of ahemicals 

chrome sa"lt ( chromi tan 26% Cr2o3J 353 fills/kg 
wetting agents 540 fil"ls/kg 
fatU,quors 522 fills/kg 

f) Maahines 

Some machines in tannery are suitable also for> fu.r 
proaessing as: 

- sma"ll fleshing 111(!,ahine 

- buffing maahine working width 250 ""' 

staking wheel ( l>ravinja ) 2 pieaes 

- toggle Dryer ( Ekonom H 33 ) 
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4. Technological process 

4.1. Ca:t> seat covers 

RQ1iJ material : fresh wol sheepskins from Aden 

flha:ttoir, green UJeight 8 kfj per piece 

I. Soak-in · ·paddles 

Add 1 g/7, Peramit RC 

run 2 houzos, De-bu.rring (Sr:zbreuse) 

I. · WMh-in ·paddles; ·add 

1 g/l ArrrnoniA.71 ca:t>bonate 

2 g/l Peramit RC 

2 g/l Solar.a ON 

run 2 houzos 

flash UJell, flesh by nnchine and trirrm. 

II. -Soak-in · · pa.ddles 

WateP at 25-30° C overnight, add 

0,5 g/l PePanrit RC 

1,0 g/l Delastin 2500 (bating agent) 

flesh by ma.chine 

II. ·wash-in· paddles 

Water at 38-40° c, add 

2 g/l Solana ON 

2 g/l Delastin 2.500 

1 g/l Peranrit RC 

1 g/l Blankit ZN 

run 90 minutes. Unload. 

RClLJ shearing 

r 
I 
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Water at 28-30°c 

60 g/1. sa1.t 

6,0-7,5 g/1. formic 
run 8 

start the pH should be 

acid 

hours or 

2,0 at 

better 

the and 

1.eave ove'Pl'light. 

2,0. 

for evepy new 1.ot of skins add 30% salt and 

50% acid 

· · CM>ome tannage ...;. in · rxzdd1.es 

Water at 25-30°c add 

35 g/1. 1::a1.t 

6 g/1. Chx·omitan B 

run 30 minutes 

6 g/l Chromitan B 

run 12 hours 

To complete tannage 2-3 % ca1.cined soda shou1.d be addeJ ca.reful1.y 

over 3 hours. Check pH. At the corrrp1.etion vf tanning the pH 

ohou1.d be 4,0. 

RecyaUr.g 

For evepy new lot of 3kins add 30% salt <IY!d 

50% Chromitan B. 

Now the skins for s~at covers should be sorted out and the 

skins of inferior qu.a1.ity finished as fur linings. 

N01i.1 the f o 1. Zo1.JJ'ing maahanica 7, operations are carried out: 

sarrmying, dpyirlfJ, staking, tr-i"1.1ing, strer.ning on fMmc." 

and drying, sorting(i), shearing, c:ornbing, grinding, ironing, 

shearing(!!), sorting (II) for r :at covers and l£nings. 
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Dye'.~ng ··and· fatlipu>J•ing of ·tanned sheepskins 

f!E.• seat · covers 

· W~t · i)ack - Water at 40° C add 

- in padd.Ze 

1 g/l Lutensol ON 30 

1 g/Z Anrnonium carbonate 

run 1 hour, t.Jash well 

1Jye in· -paddZe - Water at 70°c add 

(Colour: Anthracite) 

0,5 g/l Basyntan PCBI -
0,5 g/l Formic acid 
0,5 g/Z Leophen M 

run 5-10 minutes 
0,25 g Eukesolar sclwarz 
0,03 g/l " braun R 
0,01 g/Z " gclb GL 

1 

RL 

run 30 minutes add 
0,5 ml/l [o1'111ic acid 

run 30 minutes 

Rinse LJith runniY19 t.Jater unti! alear 

Wash - Water at 40° C add 

0,5 g/l Peramit RC 

Fatliquor - in paddles 

Water at 45°c 

1,5 g/l Eskatan GLH 

0,5 g/l Eskatan GLS 

run 40 minutes 
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Rinse shortly, drain, SanJTl and dry (stretch on frames). 

Continue urith mechanical opera.tit.ms: smJ-dust drwmring, staking, 

shearing and ironing. Before ironing put urith a -pad on the 

flesh r.ide a rrri:rluzae for better gloss: 

200 ml Peramit RC 

25 ml Glanz Ulster s 
25 ml Antistatikum LG 

50 ml Alcohol 

. . 7.50. ml. Water. 

1000 ml 

1 - 2xiron at 1Bs°c 

Alter7Ui.tive · aol<>W> · for· seat· ·aovers: · ·cAMEL 

Recorrrnended process: 

Wet back - Water at 40° C, ad;/ 

!!Ji!. - Water at 

1 g/l Amnonium carbonate 

1 g/l Lutensol AP-6 

run 1 hour, wash lJe U 

70°c, add 

0,5 g/l Lutensol AP-6 

1,0 g/l Amnonia solution 

0,04 g/Z Enkesolar Braun R 

0,04 g/Z " Gelb GL 

0,05 g/Z " Omnge Rl 

0,02 g/Z " Shb.Ja.rz RL 

run 30 minutes, add 

0,5 g/l Formic acid 

run 15 minutes 

0,5 g/l Formic acid 

run 15 minutes 
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Fatliquor - in the same float, add 

1, 5 g/l Eskatan GLH 

0, 5 g/l Eskatan GLS 

:run 40 minutes, rinse shortly,unload. 

4.2. Fur lining 

Fur linings for garments and foot wear can be produced 

either in natta'al colour or coloured in bl'Ol.rJn shades. 

Not coloured lining is subject to mechanical operations 

only. 

Recortmended process · for · · bl'Ol.rJn · · fUl' lining 

Wet ·back - Water at 40° C 

2 g/l Arrmoniwn carbonate 

1 g/l Peramit RC 

run 1 hour, wsh well until clear add 

n~~ml/l Acetic acid 

run 30 minutes, wsh well, drain 

Crome· ·mordant - Wate:- at 35°C 

PE - Water 

1 g/l Sodium bichromate 

0,5 ml/l Acetic acid 

run 1 hour, unload 

at 40°c add 

0,8 g/l Ursoll NZ 

o, 1 g/l " p Base 

0,1 g/Z " 4 G 

0,05 g/Z " DM 

run 30 minutes, add 
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0,75 ml/l Hydrogen peroxide 

1'1m 30 minutes, add 

0,75 ml/l Hydrogen peroxide 

run 2 'how>s, rinse until clear 

Water at 45° C 

1 g/l Peramit RC 

:run 40 minutes, rinse we U 

"Fatliquor - Water at 4s°C, add 

12, 5 g/l Salt 

3, 5 g/l Eskatan GLS 

1,5 g/l Eskatan GLH 

O, 25 g/l Peranrit RC 

Run 45 minutes, unload and centrifuge. Continue 

with mechanical operations: d.Pying, staking, shearing, measuring 

so1·ting. 

Not coloured lining is only trimned, measured and sorted. 

4.3. Possibility of the use of sea-r..xzter for manufacture 

of furskins 

Our erploring in this field has given good results, and we 
ma.y suggest the use of saline water fvr all wet processes 
except dyeing. 

The tested fu.rskins were wet/salted australian sheepskins. The 

ratic of liquor to skins in paddle and d1'U111s ~as 1:10 

( 1 kg wet/salted sheepskin to 10 l water J. 
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Note: in az:L TTrmU.facture processes up to colouring and 

fatliquoring, sea-rJater was used. 

Soaking: was carried out un2er nol'nlll conditions, namely the 
0 temperature of water lJ<lS 20 C, and 1 g/l wetting and bactericidal 

agent (Activol OLN) wa~ added. All wetting agents in this research 

work slwuld posses stability to electrolytes. After 30 minutes of 

PW11'ti~ the skins remained in float overnight. In the morning a 

new float of sea water at 30°c was prerxzred, 1,5 g/l wetting agent 

added anti. run for 1 hour. After rinsing the skins were fleshed .. 

I.· Fleshing: the machine used was made by KOSTROJ, working 

width 1250 '11'111. The skins were fleshed 2 times, from head 

to tail and :fPOm tail to head. 

I. Wash: for this fil'st tJash sea-water tJas heated to 3s° C and 

1 g/l wetting agent · ! (SUPRALAN UFJ ws added as well as 1 g/l 

qLANKIT IAN ( if ?leaching affect is needed J. Aftel' 2 hours of 

PUnning the skins t.:ere well rinsed with wann tJater. 

II~ ·neshing : is carried out four times in all directicns, and 
the float fol' the second tJash tJas prepared. 

II. · ·Wash : sea--watel' at 30° C and 2-3 g/l wetting agent ( STJPRALAN UF), 

after 1 hour running the float lJaB d:t>ained and the skins centrifuged. 
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Pickling: water at 30°c, - after the skins and 50 g/l, salt 

(NaCl,) was added, the paddle was PWZ for 20 minutes. NoZJ the 

formic acid 5 g/l, and 3 g/l, Pel{!Msol, CSV (FatZiquor stabilised 

to electrolytes.I was added and run for anothe:.." 30 minutes 

(pH = 2, 8-3, 0) • The skins remained i;z paddle overnight. The 

addition of a fatiiquor to pickling proved to be of adv<PZtage 

because of more uniform tanning and better fael of the final 

product. 

Tanning:- liJe proceeded l.J'ith tanning aftar pickling in the same 

float, 2 g/l, Novaltan P (alde~de tanning agent) was added, run 

30 minutes and the tannage was ::ontinued z.rith 12 g/l chrome 

salt added at tlJ.Jo 30 minutes intervals of running. Ajter onP 

more h.oUP o/ running 5 g/l PeZgrosoi CSV (fatliquor) was added, 

and after 4 hoUPs of runnirlf! the skins liJere left in paddle 

ovemight. Nezt da.y basification to pH = 4,2 liJas carried out 

l.J'ith sodiwn bicarbonate (dilution 1:10). If the pH-valus after 

2 hoUPs remains unchanged, tM skins ar& unloaded. 

Neutralisation: the skins liJere piled fot ti.Jo days, and afte1• 

that neutralized with 2 g/l sodiwn bicarbonate in water at 

J5°c. After 1 hoUP running the skins were I.Jell rinsed. 

SUMMARY 

After organoleptia examinations as well as chemical, and physical 

analyses and testings, no difference in fell and quality could 

be found in these skins compared l.J'ith those manufactUPed in 

normal production. Accordingly, sea water> could be used for> 

manufacture of seat covers and linings liJith the exception of 

the processes of coZoUPing and fatliquol'ing. 
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4.4. The list of ma.chinery and equi'pment 

4.4.1. Paddles for soaking,, wshing,, pickling and tanning 

- "Kostroj" M 14 

Capacity : 10.000 

Insta Ued power : KW 5,, 5 

Floor space required: rrrn x rrrn 4644 x 3030 

Nwnber cf paddles : 6 

Workers : 5 

4.4.2. Hair and wol wshing rriaehine 

"Divota" type - 20 

Working width : m 1250 

Capacity : skins/h 50 

Installed power: KW 2+3= 5 

Floor space required: rrrn x rrrn 2600 x 1500 

Numbez• of machines : 

Workers . . 

4.4.3. Hydraulic fleshing machine 

"Solcava B" type A-22 

Wo~king width : 

Capacity : 

m 1250 

skins/h 100 

Iru1talled power : KW 7, 5 

1 

1 

Floor space required: rrrn x rrrn 2650 x 110 

Nwrzber of machines : 1 

Woy•kers . . 2 
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4.4.4. Wet fur shearing mach•:ne 

"Jezerka" type Y10 

Working LJU.th : m 1500 

Capacity : skins/h 100 

Insta Ued power : KW 1 O 

Floor srxzce required: rrrn x rrrn 3000 x 2485 

Nwnber of machines : 

Workers : 

1 

2 

4.4.5. Paddles for dyeing and fatliquori~ 

"Kostroj" M05 

Capacity : l 5000 

Installed pr>Uier : KW 4 

Floor srxzce ¥equirei: ""' x mm 3700 x 2500 

Nwriber of paddles : J 

Workers : 4 

4.4.6. Centrifuge 

"Jedinstvo" - · Za.greb 

¢ rrrn 1100 

Carxwity : skins/h 300 

Installed power : KW 5,5 

Floor srxzce r-equired: 117i'IX111Ti 2000 x 200 

Nwnber of m,whines: 

Wor>kers . . 
1 

1 

r 



................................................ ,,.. . 

4.4.7 Tuflnel dryer 

type H Bl 
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Carxzcity : skins/h. 50 

InstaU.ed pOtJer: KW 26 

Floor space required: rrrn:r:rmt 23400 x 6000 

Number of dryers : .1 

Workers : 2 

Stecun con.3wrrption . kg/h . 
Steam p:;_11essiTe : kp/am 2 

360 

2 

120 Steam t1?11rper2ture 

4.4.B. Sow dust drum 

Capacity . . 

: oc 

skins/h 100 

12 Installed pooer : KW 

Floor space required: rrm:r:rrrn 5000 x 3000 

Number of dPUms : 

4.4.9. SOz.J dust removing drum 

Capacity : skins/h 

Ins ta Ued power : KW 

Floor srxzce required : 

Number of drums : 

1 

100 

4 

111l1Xl7l1I 3500 x 3300 

1 
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4. 4 .10. Softening machi1.e 

''Breg" type 0'/400 

Working width : m 350 

Capa.city : skins/h 25 

Inst<A.l:led power : KW 1, 5 

Floor space required: 11'ITIXm1l 1100 x 850 

Number of mchines : 5 

Wor:~er/machine : 1 

Workers total : 

4.4.11. Staking ma.chine 

"Dravinja" type 07300 

Working ~id.th : 

Capacity : 

Installed power : 

Floor space required : 

Number of ma.chines : 
. WO?·~ 7Chine : 

Worker-.,, total 

4.4.12. Staking machine 

"Se lbeck" type M-SM 125 

. . 

Working width : 

Capacity : 

Installed power : 

5 

m 85 

skins/h 65 

KW 1,5 

rrrn:rrrun 800 x 800 

2 

1 

m 1250 

ckins/h 200 

KW 5 

2 

Floor space required: rrm:r:rrm 300 x 200 

Number of machines : 1 

Workers : J 
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4.4.13. Toggle Dryer 

"Ekonom" type H 33 

Sizes of frames : Tl1l'IXl'l11I = 2750 x 1500 

Capacity : skins/h 40 - 60 

IristaZled potAJez- : KW 4, 4 

Floor space required : mm:mrn 7400 x 3000 

Nurrd:Jer of J.ryers : 1 

Workers : 

Steam conswrrption : kg/t 

8 

90 

4.4.14. Corr/Jing ma.chine 

''Astrahan" type 210 

Working T.Jidth 

Capacity . . 
Instal.Zed power 

. . 
. . 

FZoor spaae rP-quired 

Number of machines 

Workers 

4.4.15. Fla' shearing machine 

''Angora" type 06200 

. . 

Working widr.h : 

Capacity : 

InstaZZed power : 

FZoor space required 

'Numbei» of ma.chines 

Workers : 

m 1250 

skins/h 150 - 200 

KW 4 

: mm:r:mm 2200 x 3000 

: 1 

2 

m 1250 

skirisfh 150 - 300 

KW 6,2 

: mm:r:mm 2200 x 3000 
. . 1 

2 
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4.4.16. Buffing machine 

"Ideal" type D-03 

'b1i th the dust co Uector 

Working 'b1idth : m 250 

Capacity : sb:ns/h 50-70 

InstaU.ed '(JObJer : KJV 6, 5 

Floor space required : rrrnxrrrn 1700 x 2400 

~er of rrrzchines : 1 

Workers : 1 

4.4.17. Ironing machine 

''Merina" type L 22 (mecha.nic) 

Working width : m 350 

Capacity : skins/h 20-60 

Installed power : KW 9,4 

Floor srxice required : rrunxrrrn 1500 x 1500 

NulrU:Jer vf maahines : 2 ( 4) 

. Workers .. : 1 . 

Workers total : 

4.4.18. Measuring maahine 

''Pr>ima" type G-01 

Working width : 

Carxxci ty : 

m 1650 

skina/h 300 

2 

Installed power : KW 0,55 

Floor srxice required: rrm:x:nvn 20DO x 1200 

NulrU:Jer of machines : 1 

Workers : 1 
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4. 5. The layout 

The layout of the ma.chines and the equipment under the 

naumbers as in paPa.graph 5.4. is given in the annex I. 
(Design 1 :100) 

1. Paddles for soaking - M
14 

2. Hair and 1J)(Jol ZJashing ma.chine 

3. Hydraulic fleshing ma~hine 

4. Wet fur shem>ing ma.chine 

· 5. Paddles for dyeing - M
05 

6. Centri fti.ge 

7. Tunnel dI'yez> 

8,. Sow dust drum 

9. Sow dust removing drum 

10. Softening machine ''Breg" 

11. Staking machine "Dm.vinja" 

12. Staking machine "Selbeck" 

13. Toggle DPyer "Ekonom" 

14. Corri:Jing machine "Astmhan" 

15. FuP sheaz>ing ma.chine "Angom" 

16. Buffing machi;~ "Ideal" 

17. Iz>oning machine ''Menna" 

18. Measuring machine "f>rima" 

The necessa.Py space is deter'f1lined by the layout of ma.chines and 

the process of tehnoZogy. Together 7.JJith the store for intem1ediate 

skins and finished furs necessa.Py area amounts to 1400 m2• 

The highest machines and equipment are also determining factoros 

for the hight of the j'actory building. The paddle type M
14 

is ~685 ""' high. As the minimum of additional 1000 ""' is 

neceBSa.Py f'o1' manipulation~ the ZOl.Jest part or the building 

should be 31 7 -~ high. After the paddZe
1 

toqgle tfpyer and 

tuneZ dryer are equipments of thP. simiZar hight. 
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In anne:r I. design of ve~..;caz section is gi.ven where paddle 
M14 and tunnel dryer are ~horJn. 

A iJ c D E F G H I L N 

3030 2585 100 1800 700 700 200 1792 1522 3244 4614 1447 

Tunnel dryer A B h 

6 23 2,90 

In next two pages photos of the machines in wet and finishing 

department gi.ve the picture of the tannery. 
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4. 6. Enel'!JlJ and ruatel' 

The fur factorry as everry tanneey neecs electrical 'P<JU1e1' 

and steam Ol' L1aml ruatel' fol' dryeros and fol' tehnological 

process. The tannerry needs also big qi.antity of ruatel'. 

4.6.1. Steam aonsumption 

Steam oonsumption accol'ding to the rrnnufacturing process, 

capacity and provided machines LJiU be as folloius. 

Tunnel dryel' 

Toggle dryel' 

. Paddles. 

Total 

360 kg/h 

90 'k.g/h 

2:;0 .. kg/h . 

'100 kg/h 

The steam boyler LJith capacity of 1000 kg/h installed in 

National Tanning factorry 1JJith bettep OPganisation of leathw 

pPOduction could be utilised also fol' fu:zo pPoduation covel'ing 
satisfactorry the both productions. 

4.6.2. Electr>i.c powel' 

a) Installed poweP accol'ding to the list of machines 
and equipments 

Name of machines 

1. Paddles fol' soaking - M
14 

5,5 :x: 6 

2. Hail' and 1'Jool ruashing machine 

3. Hydl'aulic fleshing machine 

4. Wet fur' sheal'ing rrachine 

5. Paddles fol' dying 4, O :x: 3 

6. Centrif'uge 

'l. Tunnel dttye1' 

s. Sow dust dl'UITI 

9. So1'J dust r>emoving dl'UITI 

KW 

33 

5,9 

'l JI 5 

10,0 

12,0 

5,5 

26,0 

12,0 

4,0 

I 
i 
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10. Softening machine "Breg" 1,,5 :r 5 7,,5 

11. Staking mchine "fhtavinja" 1,, 5 :r 2 3,,0 

12. Staking TTr'lChine "Se lbeck" 5,,0 

13. Toggle dryer "E'konom" 4,,4 

14. CmriJing TTr'lCitine "Astrahan" 4,0 

15. Fur shearing mchine "Angom" 6,,2 

16. Buffing TTr'lChine "Ideal" 6,5 

17. Ironing rmehine "Menna" 9,,4 :r 2 18,,8 

18. . . Mea8UZ'ing machine . "l'r..ma '! ... 0,6. 

T 0 T A L 170,,8 t 171 KW . . 

b) Daily consumption 

171 KW :r 7 h = 1.197 Aw :r f = 778 KJlh/day. 

f - factozo fozo the simultanens use of machines = 0,,65 

InF;taUed tmnsfol'meP of 1100 KVA UJiU be satisfactorry fozo the 

1.e2thezo production LJhezoe 360 KW ws instaUed and fta' production 

UJith .177 KW instaUed poLJez>. 

4.6.3. Water 

In the processing of LJool sheepskins to fuz>s about 100 l 

wte~ per 1 kg of dryed ozo d:Pysalted skin is used. With z>eaycling 

of pickle and chrome tanning floats,, amount of wter> could be 

1-<JrJe'l'ed to 80 l/kg. At the same time proaessing of j'resh skins 

LJiU give an additional decr>ease of wter consumption of 20 l/kg 

for> soaking. So 60 l/kg of wter> LJaB calaulated. 

The wter> cost of 65 fi1.ls per> 100 gaUons is LJerry high and use 

of saline LJater> (pa:l'agr>aph 5.3.J aould loLJer> year>Zy costs of 

production for> apl'OzimateZy 15000 S • 

v 
' I 
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4.6.4. Waste ooters 

7'hezee is about the same <[UID'!tity of L>aSte ooters as used 
3 

in technological process i.e. 120 m per clay. 7'he L>aSte ooters 

from fur tanneries ape not so 'ha:'fllful-~ as from leather production 

and they can be purified togather L1i th the lJaste wters from 

leather production. 

For the planned assortment and capacity of production the 

follOIJing qualifications and nuni:Jer of WOl'kers is needed: 

4.7.1. Operating labor 

1. Techincal rra.na.ger 1 

2. Forenun 2 

3. Electrician 1 

4. Mechanic 1 

5. Supel'Visor> 2 

6. De-burTing 1 

7. Pl>eparat, n of auriliary materials 1 

B. Paddles operators 4 

9. Centri j'uge operator> 1 

10. Fleshing 2 

11. Samrrying 1 

12. Wet 'IJOl'ka 4 

13. Tunnel drying 2 

14. Continuous staking 1 

15. Staking 1 

16. Str>eching on frames and drying 8 

17. Fur> tritmring 1 

18. Fur> shearing 2 

19. Plat combing 2 

20. Fur> gr>i,nding 1 

21. Fur> ironing 2 

22. PUZ' . measuring 1 

T 0 t a l . 48 1J01'ke1'B . 
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4.7.2. Training 

The best possibi'lity fore tra.ining the operating labor 

liJOUUJ. be ir. cooperation with the foroeign partner. Technical 

11WUZger, foreman and super-visores should be tra.ined for their 

jobs th:rough practical wrek and theoroetical educa.tion based on 

theire previous knoLJledge. 'fheoroetical education shouUJ. include 

the foll.of,iing srJJjects: 

1. Microbiological pl'OCesses in j'ur manufacture 

2. Streucture of rm.7 skins, specially furskins 

3. Met'hode of proesel'11ation 

4. Dreessing of raL1 j'urskins 

5. Dying and bleachi71f! 

6. Finishing 
7. Mechanical operations in j'urskin processing 

B. Ecology 
9. Control of manufacturing processes 

F.ducatun shouUJ. be 'based on discussions, demonstrations, practical 

WPk in laborato~es and e:z:pez>imenta7, stations, as l.Jell as parti­

cipating in mariufacturing processes. 
Labore 1.J0rk could be tra.ined by instPUCtors and skilled technical 

staff in the cOUPse of 3. months. Also it should be necessacy 

that the pePson Pesponsable fore technical management shouUJ. be 

naminated by the pPOVidere of technology fore a pePiod of 1 year, 

and he s'hould CazTY 0"..1t the tmining as 'l'equireed. 

4.B. Cost of investment: 

In the costs of investment are included machines, equipments 

and building with instal.lations fo'l' preocessing of 400 pieces 

wol sheepskins daily, togetheP l.Jith stope for intermediate and 

finished fuzts. Sto'l'eB fo'l" spare pal'tS and citemiaals s'hould be 

the same the tannel'JI al.redy has for Zeather production. 

Sug3ested processing of fresh skins from Aden abattoir need no 

store for rai.J mate'l"ial. 
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4.8.1. The ma.chines 

Name of ma.chine/equi-pnent N.of pi.eces 'Price per unit Total. price 

s 9 

1. Paddl.es Ml4 6 12.350 ?4.100 
2. "Divota" 1 10.895 10.895 

3. "Soleava" 1 14.312 14.312 
4. "Jezerka" 1 12.463 12.463 
5. Paddl.es M05 3 9.418 28.254 
6. Centrifuge 1 22.000 22.000 
7. Tunnel d:Pyer 1 50.96? 50.967 
B. So7J dust drum 1 18.499 18.499 
9. Sw dust rerooving drum 1 9.893 9.893 

10. "Breg" 5 2.623 13.115 
11. "Dmvinja" 2 2.150 4.300 
12. "Set.beck" 1 31.000 31.000 
13. "Ekonom" 1 28.073 28.073 
14. "Astrahan" 1 8.194 B.194 
15. "Angom" 1 10.351 10.351 
16. "Ideal" 1 9.353 9.253 
17. "Merina" 2 6.394 12.788 
18. . ~'Prima" . 1 18.?20 18.'120 

--------
277.655 s 377.277 

l'rices f co YugoslaIJ port Rijeka 

Al.l. the machines1 e:ccept staking ma.chine "Selbeck"
1 

are from 

"Kostroj" Yugosl.avia because of good qual.ity and reasonable 

price and the fact1 that 80% of machines in National Tanning 

factory have been suppl.ied by "Kostroj". 

s 
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4.B.2. Transport of machinas ••••••••••••••• 72.000 S 

4.B.3. Installation of TTaChines •••••••••••• 42.554 S 

4.B.4. Building with installations 

'l!he layout of machines and equipment,, necessary area 
2 for j7,0IJ of planned production,, requires the space of 1400 m .. 

lilhere also store for intermediate and finished j'ur ws provided, 

at the price of 150 S pel' m2• 

Tota.l cost of building with necessary installation fol' enel'gy 

and wtel' will be 
210.coo s 

Total cost of the investmet 4.8.1 + 4.B.2. + 4.B.3. + 

4.B.4. = 701.831 S 
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5. . Financia 7, .data. 

5.1. Techno-economi.c parameters 

A) Soaking capacity 

The planned capacity of 10.000 pieces b100l sheepskins 

rrr::mthly gives a capacity of 400 pieces per day on the basis 

of 25 wrking days per month. 

400 pcs of <!Pysalted skins = 2.000 kg 

400 pcs of j'resh skins 

b) Final production 

400 pcs sheepskins give 

10.000 pcs sheepskins give 

= 3.200 kg 

280 m2 fu:Ps per day 
2 7000 m furs per month 

From 7000 m2 of fuPs, 5000 m
2 are the quality of car seat 

covers, and 2000 m2 Linings for garments and shoes. 

As the final, producti'>n in this st:udy should be understood furs 

for linings and fur's f'"oP caP seat covers semi.-finished and prepaPed 

foi· dying. As a"lready e:cplained it b1i.U be suggested to the 

Nationa"l Tanning factorry to entezo in a co-operration with an 

European ente'Ppl'ise, because of knorJ-hot:1 transfering and Tl'Kll'keting. 

The TTKn'ket for the furs, especia7,7,y foP car seat cove:rs is in 

Europe, and it is not possib"le to fo"llorJ demand for new shapes 

in co"lou:rs and sizes fJithout such a co-opemtion. 

Seat Ca"!' COVel'B 

Linings 

5000 

2000 

Yea:r (~2 month) 
m 

60000 

24000 

----------- - - - - - - - - - - ----
Total,: 7000 84000 

I 
I 
i 
I 
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5.2. Production costs 

Production costs are given separate1.y for car seat covers 
and 1.inings. 

2 a) Ca1.cu1.ation . for 1 m fur for seat covers in US S 

1. RaIJ sheepskins 1,55 s 
2. Clumri.ca1.s 2,50 
3. General e:rpenses and overhead costs 0,6? 
4. Operating labor costs 1,65 
5. Amortization : building + equipnent 0,6? 
6. Interests 0,65 
?. FTofit 1,31 
B. Selling price 9,00 

b) Ca1.cu1.ation fOP 1 2 m of fol' lining in us s 

1. RaIJ sheepskins 1,55 s 
2. C°'rzem":.Ca 1.s 1,51 
3. Genem1. e:z:penses and overhead costs 0,46 
4. OpP.mting tabor costs 1,10 
5. Amortization: building + equipnent 0,6'1 
6. Intel'ests 0,65 
'1. Profit 0,85 
B. Bel.ling price 6,80 
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5.3. List of chemicals 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

5.3.2. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

B. 
9. 

10. 

2 Necessazry · chemicals · for · production of 100 m 

· · fU!s for ·seat · · eot)ers 

Cormron sait 100 

Soda (anhydrous) 7 

Formi.c acid 16 

Enzyme 'bate agent 8 

Tanning agent 18 

Re-tanning agent 2 

FuP dyestuffs 1,7 

Tl>ichl,orethylene 15 

Alcohol 1,5 

Fat-Liquoring agent 18 

BLeaching agent 6 

Wetting agents 50 

Finishing agents 4 

NecesBat']J chemicals ·tor- production ot ·100· 2 
m 

fur' linings 

Cormron salt 100 kg 

Soda (anhydrous J 10 

Enzyme bate agent 8 

Formi.c acid 12 

Tarming agent 18 

Bleaching agent 6 

Wetting agents 6 

Petrol 6 

Fat Liquoring agents 14 

Finishing agents 1 
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5.4. Sales and profit 

From '{XIL"Qgrophe 5.1. and 5.2. is f>OSSible to determine 

the sales, profit ar.d net foNign a:r:change eamings. 

5.4.1. Total sales 

·in US!! 

v 

Stz>UCtUPe of pr ice 
· ·car seat ·covers · 

2 . . Total. .1 .m . . 
E·w- lining;· · Total 1. 

To1.".fll. . .1 m . Total,. aroount 

1. RauJ sheepskins 93.GOO 1,55 37.20'] 1,55 130.200 

2. Chemicals 150.000 2,50 36.24i.' 1,51 186.240 

3. General expenses and 
over>head eosts 40.200 0,67 11.040 0,46 51.240 

4. Operating labor> costs 99.000 1,65 26.400 1,10 125.400 

s. Aroortization: 'building + 
equipment 40.220 o.~? 15.983 0,67 56.183 

6. Intel'ests 39.000 0,65 15.920 0,65 54.920 

.7. Profit 78.600 1,31 .20.417 . . 0 .• 85 ... 99.017 .. 

8. Selling pl'ice 540.000 9,00 163.200 6,t10 703.200 
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5.4.2. Net foreign e:r:change eam.ings 

As in the chapter 8 is ezplained al.l. quantity of 

furs 111i.l.l. 'be ezported, so total. sal.es of 703.200 !J r.ril.l. be 

al.so foreign e:r:change eam.i"'!Js. This artrJUnt 111i.l.l. be deczoeased 

for tr.e artrJUnt of purchased chemical.s. 

Chemical.s for seat covaos m
2 

60.0f!O :z: 2, 5 !J = 150.000 !J 

Chemicals .. fo'l! .. linings . .. m
2 

24.QOO :z:.1,519 .::; . . 36.240.S 

Total. = 186.240 !J 

.Vet foreign e:z:change earnings spare parts not 

incul.ded ••••• ~ ••• - •••••••••• 703.200 !J - 186.240 S .... . 516.960 .. !J 

5.5. Financial. str-uctuzoe 

5.5.1. Financial. str-uctu:re of fovestment 

Buildings 

Equipment 

.. . Working capital, . . 

T o t a Z capital : 

5.5.2. Financial conditions 

BuiZdings 

Equipment 

Wozoking capital 

T o t a Z 

Amount of 
azoedit !J. 

210.000 

491.831 

80.000 

210.000 s 
491.831 !J 

80.000 s 
781.831 

N.of ye<U's 

30 

10 

10. 

Jeal'Zy Ye<U'Zy interests 
fXl'Y11Jent.S. ~ (average) .S 

7.000 8 11.654 
49.183 10 30.860 
s.ooo. 24. 12.406 

64.183 54.920 
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5.5.3. Financial stz.uctuz.e of the production 

RClhJ sheepskins 18,5 '1 

Chenricals 26,6 
General ezp nses and overhead costs 7,3 
Operating laboro costs 17,8 
Amorotization and interests 15,8 
Profit 14,0 

5.5.4. Finaneia.l parameters of investment 

With the selling p'P'ices from 'fXll'a{/r'aphe 5.2. is po3sible 
to :r>etz.aon the capital as folor.iJS: 

30 yea:r>s fo:r> buildings 

1 O years fo:r> equi'fJ7T1811t 

10 yea:r>s fo:r> lJO:r>king capital 

Yeaply payment of 64.183 S will be covered with the ~rtization 
cf 56.183 S and with B.OOfJ S from the profit. 

Net profit after> this payment anrnmts 91.017 S. 

Gross ir.come of 703.200 S yearly will be real.ized with 46 

lJOPke:r>s OP 15.287 s pep lJOPker. 
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6. Cone lusions 

a) !Jwoing th·- stay of our experts in PDR Yemen in Octobar 1984. 

it was found that the met'hod now used for the curing of Australian 

sheepskins is the cause of great loss in their quality. A great 

percentage of so aured sheepskins is practically useless (reejects) 

and sold at veey low prices. 

Along 1'1ith the recormtendation of establishing a factoey for the 

manufacture of these skins -it must be mentioned that the euring 

s'hould be omitted. '1!he produf!tion s'hould be based on dayly out­
put of sheepskins from the slaughter-'hou8e. 

Drying of skins is the cause of many faults resulting in poop 

quality of finished furskins. Durf,ng the process of drying certain 

parts of skins ape lost and the yield is poor. Menufacture of 

freshe skins 1'1ill give better quality and diminish consumption of 

chemicals and water for soaking. 

b) Because ~f defficiency of fresh water and its high price, foP 

the production of furskins the great advantage oould be the use 

of sea water. Research oorks in this study confirm the possibility 

of use of sea wter for all processes except dyeing. 

c) The finished furskins, especially for seat-cover , sh~~ld be 

ezpoPted to European and paPtZy US TTICll'ket. That is the reason 

foP the cooperation with an European rxu•tner obliged to finish 

unaoloUl'ed furskins and rrr:rnufacture them to seat covers aaco:rding 
to the market demands. 



fa.~iZi:~es sh..ouZd re ta;;:er. 

of erperiance in sheepskins proaessir:£ ~z 

faatw>ir.g ar.d export of sea: aovers, 

the faatory ::rt t;;.e beginning of prociu:!t:.On. 

.... .. .,J.... :.eoomer..aa .,wn 

beaa-:.UJe of great Zosses aaused by t~e preser.t state. 

the possibiZities for export, 

given. 

?reZiminaPy to reaZization of investment aZZ the aZterr.ati~es 

should be disau.ssed ar. ~el! as the ;x;ssibi!ity of a [oir.t 

venture. 



OUR TEHNOLOSKI ctNTH 
IARLOVAC 

IU RAZVOJ 
POKVSNA STANIU 

ANNF.X II 

SHOE LININGS FUR 

PROCESSED IN 

CAR .C:F.AT COVERS 

I 



OUR TEHNOLOSKI CENTAR 
KARLOVAC 

IU IAZVOJ 
POKUSNA STANICA 

ANNFX III 



SONE F/GIJRES · 

. Of THIS OOCIJ/1ENT 

RRE TOO LFJR6£ 
FOR 11/CROF/C HI NG 
·RND tJILL NOT · . . 

. BE PHOT06RRPHED . 

. - '. . ~ 




	0004A01
	0004A02
	0004A04
	0004A05
	0004A06
	0004A07
	0004A08
	0004A09
	0004A10
	0004A11
	0004A12
	0004A13
	0004A14
	0004B01
	0004B02
	0004B03
	0004B04
	0004B05
	0004B06
	0004B07
	0004B08
	0004B09
	0004B10
	0004B11
	0004B12
	0004B13
	0004B14
	0004C01
	0004C02
	0004C03
	0004C04
	0004C05
	0004C06
	0004C07
	0004C08
	0004C09
	0004C10
	0004C11
	0004C12
	0004C13
	0004C14
	0004D01
	0004D02
	0004D03
	0004D04
	0004D05
	0004D06

