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llplanator1 notes 

Bantion of fil'llS and COllllllrcial product• does not illpl~ endors ... nt b~ 
the United •ation• Industrial DeYelopment Organization (UllIDO). 
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.l consultut iD tanning tecbnolou was sent to Shanghai froa 17 February 
to 10 llarcb 1986, as part of the ongoing project "Leather Tecbnolou Centre" 
(DP/CPl/83/004), by the United •ations Industrial DeYelo11119nt Organization 
(UllIDO), acting as executing agency of the United •ations DeYelopment 
Progr- (UllDP). 

The consultant carried out technical trials at the pilot plant of the 
Shanghai Leather Research Institute (SLRI>. which were co-ordinated by the 
Director of the Institute who is also the •ational Project Director. Visits 
to two tanneries took plaee during the final week of the ai11ion. 

The purpose of the consultant's aission was to carry oat practical tanning 
demonstrations using the 11t.o1a-Al tannage, which gives boil-proof leather froa 
locally available raw .. terials, to pra-Juce internationally acceptable ezport 
quality leather. 

The trials showed that the chrome-free llimosa-Al tannage produces very 
good results on all pig, sheep and go~t~kins available in China. Technically, 
all leathers were aoft and of full feel and good substance. The grain 
selection of SOiie pig and 1heepstin1, however, prevented thea froa being ased 
for qualitr aniline or glazed le&ther owing to the presence of scratches or 
putrefaction d ... ge. The best results wr:: .>btained with goatskins. 

SLRI is now equipped with modern leather-11aking .. chines, which are being 
used effectively. The RIAT pne1111atic glazing .. chine is particularlr valuable. 
SOiie of the other .. chines were fo~Qd to be either too ... 11 or too large, or 
not in a condition or positioned in the most suitable place to give the best 
results • 

.l coaplete set of formulations and the contents of the lectures were given 
to the staff of the SLRI. 
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DIDODUCTIOll 

A consultant in tanning technolou was sent to Shanghai f roa 17 rebruarr 
to 10 Karch 1986. as part of the ongoing project "Leather Technol~gJ Centre" 
(DP/CPR/83/004). bJ the United •ations Industrial Development Organization 
(UllIDO), acting as executing agencr of the United •ations Development 
Progr.- (UllDP). 

The .. in raw .. terials available in China are pigskins, goatskins and 
sheepskins, and SOiie buffalo bides. The nuaber of skins produced each rear is 
large, although there is SOiie variation in the values obtained fra11 statistical 
data as1tlllbled bJ different agencies. There are n1111erous tanneries producing 
various tJ'P8• of leathers froa these aaterials. Shanghai is one of several 
leather-ll&king centres. 

It is a long-tera objective of the Govel'11118Dt of China to improve the 
qualitJ of the countrr•s leather and leather goods so that tbeJ can be exported 
to earn foreign currencf. To aid this objective, the Shanghai Leather Research 
Institute {SLRI) was established with funds froa UllDP. SLRI is now equipped 
with iaported leather-aaking aachinerr. Its pilot plant could easilJ produce 
200 skins dailJ if financing and sales outle~• were available. 

It would be 11Dre advantageous to China's econOllJ to export fashionable 
leather or leather goods of high qualitJ rathar than follow the practice of 
aanr developing countries and export raw, wet-blue leather or low-qualitr 
goods. 

There are several gooct iUalitJ cbeaicals available, such as drestuffs, 
fat-liquors and vegetable t~nning extracts. Pine-bark extract, Yu-Gan, Yan llei 
and Chinese galls are locallJ produced vegetable extracts that are available in 
quantitJ. The Yu-Gan extract is also exported. 

The objectives of the consultant'• aission were to advise and lecture, 
with de110nstration1, on llOdern .. tbods of vegetable tanning for the production 
of ezport-qualitr articles. Particular emphasis was placed on the Ki11e>1a-Al 
process, which produces boil-proof leather with a full, soft feel without 
effluent probl ... , since it uses onlJ naturallJ occurring substances and no 
chroaiua c011pounds. 

The tanning demonstrations were to be carried out at the SLII on pigskins, 
goatskins and &DJ other ravaaterials freelr available in China, as required. 
A suitable progr .... was devised, the •ational Project Director was contacted 
to provide the skins in the required state for the tria~s. and arrangements 
were aade for cheaicals to be delivered froa abroad to the SLII. 

The consultant was to provide formulations to tb•-SLll that would enable 
its staff to rJntinue with the Ki11e>sa-Al tannage on an industrial basis. He 
was also to visit vegetable tanneries, assess the tanning .. thods used and 
recOlmlend iaprov ... nts or help to solve anr technical probl .... 
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DCCJWIMDATIOllS 

To th• Shanghai Leather Research Institute 

1. Three of tbe four Dos ... t aacbin•• installed are large enough to process 
oYer 100 pigstla• and 200 goatskins. It would be adyantageous if th• .. chin•• 
.. re coanected to bot and cold water supplies that could be fed dlrectlJ into 
tbea through the aizlag tub: It should also be possible for thermostatic 
control •• with tbe ... 11 0o1 ... t. 

2. The Bercier s~lag aacbine is YeQ suitable for ... 11 stins, bat baa a 
tendencf to produce creases at tb• edges of the stins, which could aot be 
r81K>Yed bJ setting oat on tbe large llercier .. chine. It appears that the 
ezistiag equipment is not c011pletelJ suitable for processing either ... 11 
skins or larger bides. A larger s~iag .. chine is required, with reYersible 
action, aad a ... 11er setting out .. chine, preferablJ with heated rollers. 

3. The ... 11 goatskins w.re dried on the d81K>astratlon Inc011& Yacaaa drier, 
bat tbe SLII M>uld profit greatlJ if a fall-size drier was installed. 

4. The RIAT 0102 glazing -chine was used for glazing all the aalline-tne 
leathers and gave Yeey good -esults. The teaporaey wiring should be .. de aore 
secure aad the .. chine aov~ froa its present position to oae where there ls 
less dust blowing through the aaglazed windows. The leather glazing strap 
should be turned over or replaced •• the present one is sligbtlJ d ... ged. 

5. All leathers that are to be glazed should be baffed on the flesh side to 
prevent the i11Pressions of the flesh fibres froa appearing oa the grain. 

6. The baads~ra1lag booth bas a Yer-t good exhaust and is suitable for bides 
that have to be toggled oa la a vertical position for spra1ing. For spra1ing 
... 11er stins bJ h~nd it is 1111ch better to arrange for the 5pra1ing to be done 
la a aearlJ aorizontal position. A few spare leather washers for the spra1-gun 
cap would prevent leakage of tbe solution and spotting of the skins. Such 
washers could actuallJ be -d• at the SLRI. 

7. The Cartigliani vibration stating .. chine ls aore suitable for larger 
pigskin• or bides. Jt does not soften the edges of ... 11er skins and a good 
SlotOllb aacbioe or even a stating wheel would be 110re preferable. 

8. The toggle fr ... drier is ver-s well constnacted bat should be connected to 
a beating arrangement, wbicb is particularlJ necessarf in the cold winter 
110nths. On tbe other band, drJing of soft gloving and clothing tJPe stln1 
should be done at low temperature to obtain the aaxi1111a softness. Some of the 
leathers dried in tbe Forni Varese drJing unit at 40 •c were not as soft as 
those dried at room temperature overaigbt • . 
9. the consultant toot bis own portable pH 1111ter on tbe als1ion but unfortu
natelJ it was daaaged in transit and tt was tbus not possible to aeasure pH in 
coloured floats. ?be pH papers are onlJ suitable for sligbtlJ coloured 
liquors and tbe Institute would profit 1lgnificantlJ if a ... 11 portable pH 
aeter were to be acquired. 

l.O. tba consultant feels that the SLRI is fairlJ •l~ 6C)ulp,.,t wttb lea~ber-
111&ting aachinerJ and that it is capablt of carrJlng oot pilot-plant-tJpe 
production. 
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To tbe tamaeri•• Yisited 

11. Tb• present .. tbods of production are considered satisfactor1 bJ local 
standards. although it could be 110re econ011ical to tan bellies and shoulders 
separatelJ frOll the thick ca11pact croupons. 

12. ror better exhaustion of the tanning liquor and fixation it is alvafs 
good practice to add some acid. Tbe consultant ·was told that tbe pB at tbe 
end of tbe tamaage is 3.6. wbich is low enough. Good exbaastion. however. 
depends not onlJ on pB bat also on total acid present. FrOll the appearance of 
the dried leather. it was obserYed tbat oxidation of the tannin toot place on 
the surface. wbich is asuallJ a sign of insufficient fixation. Tb• leather 
was bung ap in the tannel"f and it appeared that it was onlJ allowed to drain. 
A SGlllJing .. chine proce's to r..oYe excess aoistare before drfing would speed 
ap the process and reduce oxidation of the tannin. 

13. It is alvaJS adYisable to use li .. in the liaing process for vegetable 
tannage to opea up the fibre structure. Tb• pigskins ia the Yi King tallllerf 
were limed onlJ with sulphide solution. the reason given being that oalf 
slated li .. is available in China. wbich is not a Yerf suitable .. terial for 
ever1da1 wort. 



- 9 -

rDIDDICS 

A. Practical tuning trials 

OD arrival at the SI.RI, the consultant was shown the stin• prepared for 
the trials. There were 60 pickled pigskins, 30 pickled goatskin• frOll the Xin 
Yi tannery for shoe upper leather, 30 pickled goatskins provided bJ the Yiau 
Xing Tannery (Shang Dong province) for garment leath•r, 20 ... 11 goatskin• 
(about 0.5 ft2) in a dry raw state to be processed into fur skins with 
llimosa-.&l tannage, and 10 dried wool sheepskins for gar1111nt leather. 

After discussions with the •ational Project Director, it was decided to 
process the skins into the most suitable t~s of leather. 

The goatskins were the highest quality raw .. terial• provided for the 
trials. TbeJ are also the most ezpensive raw .. terial and in d ... nd abroad. 
The grain selection was very good, but some were onlJ l.5-2 ft2 in area. 
The average size was about 3 ft2. 

The goatskins designated for shoe upper leather "9re processed into grain 
glazed shoe upper leather or resin-finished grain leather. Skins with poor 
grain were crusted and trials .. de to test their suitabilitJ for suede shoe 
upper leather. 

The goatskin• for gar1111nt leather "9re f ir•t crusted in the natural aimosa 
light colour, sorted and then dJed for grain gar11ent or gloving leather. 

The ... 11 goatskins were resoated, pickled and tanned with llimosa-.&l 
tannage into fur skins, which could later be either used with the natural hair 
colour or d7ed with suitable fur d7estuffs. The goatskins designated for suede 
shoe upper leather bad to be sent to a tannerr for buffing. 

The qualitJ of wool sheepskins was very disappointing. Th•J showed 11Uch 
bacterial d ... ge, probablJ due to the slow and insufficientlJ prCJllPt .. thocl of 
conservation. Several of tbea had holes throughout the substance. Those few 
tbat were in relativelJ good condition would successfullJ aate gar11ent leather, 
but a resin finish would have to be used with SOiie pigment to fill in the low 
grain d ... ge. Th• feel, .bowever, was ver1 good. 

The dried sheepskin• were de-woolled, limed, pickled and tanned, using the 
llimosa-.&l process for sbeep garment leathers. 

The llimosa-.&l tannage gave verf good results; there was no probl .. witb 
grease since vegetable tannins absorb it and also cover tbe ainor grain d ... ge. 
The bair pores were also less pronounced tban if cbrOlle tanned. The best 
result was obtained using a glazed aniline f inisb. It i• a straightforward 
calculation froa th~ area of the skin to deteraine exactlJ bow 1111ch tannage 
would be required on aver&ge to produce shoes, costume belt• and various tnes 
of leather goods profitablJ. CertainlJ tb•J would all be of fashionable 
export standard. 

'?ha various trpes of stin• were processed as agreed aad "9re preserved 
for reference purposes. 

The pigskins were verr d ... ged on the grain but "9re of good, plaap 
substance. The pigskins were ••de into crust leatber, frOll wbicb theJ could 
~· sorted according to their suitabilitJ for smooth grain finish•• or embossed 
tint.bes for glazed or pigment-covered tnes of leather. 
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It was decided not to process &DJ pigskins into suede leath~r. because 
this is a lu:itarJ fashionable article and not in d ... nd at present; also, the 
SI.RI is not equipped with buffing facilities. 

8. Lectures dQlivered at the Shanghai leather Research Institute 

Several formal and informal lectures were ielivered to 25 participants 
and 9811bers of the staff of the SI.RI, who copied the various foraalations for 
processing the leather into Chinese. At the end of th• course, all the 
participants achieved high scores on a written ex .. ination and receiYed a 
certificate froa the St.RI. The lectures given covered the following subjects: 

(a) Ki110sa-Al tan~age (the English version of this lecture appears in 
annex V); 

(b) The development of the leather industrJ between 1935 and 1985. In 
this improaptu lftcture, an attempt was .. de t~ infora the participants about 
changes in practices, the shift of the leather industrJ froa industrialized to 
deYeloping countties, and the switch froa the exportation of raw skins and 
bides to the production of llOdern tJpes of leather goods for local use and 
export; 

(c) The coaparative tanning characteristics of SOiie Yegetable tannt~~
TVo lectures were given.on tanning characteristics and the effects of salts, 
acid tans and non-tans on the resulting leather; 

(d) l!odern aethods of vegetable tanning processes. The development of 
ve~etable pit tannage, pit and drua tannages, drua tannages, rapid drua 
tannages, the sulphate impregnation technique, and the control of tannages and 
improveaents that can be obtained bJ simple controls, were explained and 
described. 

c. Visits to tanneries 

two tanneries in Shanghai were visited, both of which produce vegetable 
tanned leather. During the visits, the consultant was accompanied bJ 
Ks. Cao Xuan Hui, engineer in charge of the pilot plant at the St.al and an 
interpreter. 

1. Yi lling Tannea 

two representatives of the tannerJ, Ks. Chen, Director, and llr. Liu, 
technician, conducted the tour around the tannerJ ~nd explained the processes 
and the tJpes of leather produced. The vegetable sole leather plant was seen, 
which produces not onlJ pigskin sole leather, but also good qualitJ corrected 
chrome shoe sides (from USA wet blue). 

The tanner1 is large, emploJing 700 operators, with a dailJ output of 
1,000 pig1~ins. The pigskins ~re first li .. d with sodiua sulphide in druas. 
After fleshing, theJ are deli .. d and tanned for vegetable sole leather in 
concrete-tfpe mixers capable of taking up to 3.5 tons of fleshed skins, using 
3G'I tanning extract powder on fleshed weight for 48 hours. 

two vegetable tanning extracts of local origin ere used: the pine 
extract from the bark of trees that grow in Inner llongolia; and the Jan .. , 
extract froa the bark of a tree producing a fruit called strawberries, which 
are, nowever, not edible. 
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After the tannage. the leather is washed and bleached with socli
bisulpbite, oiled up and treated with foraaldebJde to fix the tannins. It is 
then piled up for several dafs and bung ap in the tanner1 to drJ oat without 
farther processing. As the leather is rather wet. it tates quite a long ti .. 
for it to drJ. During this drfing period. the vegetable tannins are oxidized 
and the leather becomes dart brown. though still quite pleas&3t. 

The dried pigskin leather is then conditioned bJ brushing with water. 
rolled using a pendal- roller. redried and rolled a second ti... It is ased 
for shoe soles and belts; the thinner flanks can be used for some leather 
goods. 

2. Ru Gaang Tanneq 

Tile visitors were shown around the tannerf bJ llr. Le Guo Ping and three 
of bis associates. The tanner1 e11plo1s 170 operators. with a dailJ oatpat of 
300 pigskins and 120 dried buffalo bides. The buffalo bides are ased for 
.. cbiner, belts bJ tanning with a chrome-vegetable cOllbination: JAi' .. , and 
cold soluble imported Qaebracbo extract. SGm* low qualitJ bides are .. de into 
industrial gloving leathers. The pigskins are tanned into vegetable sole 
leather. 

The production set-ap in the tannerf is quite anasaal. The pelts are 
li .. d in aizers (10) using sodiaa sulphide alone for the buffalo bides and a 
aiztare of sulphide and slated li .. for the pigskins. There are two splltting 
aachines and the tannage is done in draas, correctlJ designed for vegetable 
tanning. 
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Allllez I 

Shi Xiang Lin, Director of SLRI, national project director 

Cheng Sheng Wei, Director of SLRI 

Cao Xuan Hai, Vice-Director of SI.RI and engineer in charge of the pilot plant 

Wei C"ning Yuan, technical adYiser aad senior engineer 

Peng Shang Zhi, interpreter, 11911ber of the Econ011ic and Technical 
Co-operation Departllent 
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TAIDRIIS OF 'DIE SIWIGllAI LEATlllR CORPOllTIOll 

Producing sides and heaYJ' leathers: 

Producing pig leather: 

Producing goat leather: 

Yi Bing (also vegetable pig sole 
leather>. Ru Guang (also vegetable 
buffalo. pig and chrome gloving 
leather>. Oong Fang 

Rong Guaag. Iiag Iiag 

Iing Yi. Gia Iiag 
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Duration: 
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DutJ station: 

Purpose of project: 

Duties: 

Qualifications: 

Language; 
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Amlex III 

JOB DISCRIPTIOll 

Consultant in tanning tecbnologr 

Three wets 

As soon as possible 

Shanghai. with tr~vel within the countrr 

To COllplete the establisbment of a 
well-functioning leather tecbnologr centre in 
Shanghai. including a laboratorJ/pilot plant for 
de11Dnstration1 and training aad 
develop11ent/i11provement of tannerr processing 
.. thods 

The expert will be attached to the llinistrr of 
Light Industrr through the Shanghai Leather 
Corporation and will wort in close co-operation 
with tbe national project director. the expert 
will specificallJ be expected to: 

1. Assess the present method of vegetable tanning 
on the basis of information obtained frOll 
counterparts and collected du~ing tannet"J visits 
in the Shanghai area and ide~tif J processes where 
aajor iaprovements could bf, achieved; 

2. Advise and lecture. with demoastrations, on 
modern methods of vegetable tanning for the 
production of SOiie standard articles with 
particular eaphasis on the Kimosa-Al tannage; 

3. Based on experiments carried out with raw 
aaterials regularly used in tanneries, prepare 
formulae adjusted to local conditions for several 
articles of major i11partance. as required; 

4. the consultant will also be expected to 
prepare a final report setting out the findings of 
his aission and bis rec0111endation1 to the 
Government on further action that might be taken. 

Extensive experience in the leather industry with 
in-depth knowledge of llOdern vegetable tanning 
.. thods, especially Kimosa-Al tannage 

English 



- 16 -

lmlex IY 

romn.Anms 
p 

lliaosa-Al pigskin tannage 1 

ThirtJ Chinese pickled pigskins. shaYed at the pickled stage 
Calculations are Dased nn a fleshed v.ight of 110 tg 

Prepare in Do•-t 

Add 

6~ water 20 •c 
n salt <•acu 

pigskins. cne bJ one. drua 

DensitJ 11• Be', pH 3.1 

Add 11. glutaraldehJde (5~) 

Den1itJ 11• Be', pB 3.2 

Add 

Add 

11. sodiua formate 
+ 0.51. 1odiaa bicarbonate (1:20) 
pH 4.5 

41. salt <•aCl) 
21. pretanning •JDtan 
21. sulpbited fish oil 

DensitJ 14• Be', pH 4.5 

Add 7.51. lliaosa powder 
0.51. sodiua bisulphite 
+ 7.51. Kiaosa powder 

Check penetrati~n vitb 51. solution of FeCl3 

Rinse 20 •c for 15 ain 

Horse up overnight 

Saa, set out, 1bave 

Sort 1.P. 20 pigskin• for crust 
2.P. 10 pigskins dJed 

Dissolve 10 ain 

20 ain 

60 ain 

30 ain 
3 x 10 ain 

60 ain 

60 ain 
180 ain 
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lP 
Kt.o1a-.&l pig1tia1 for cra1t 1 

TWiaDtJ' 1tia1 of heaYier 1ab1taace 1.5 .. , larger size 
Shand weight 43 tg 

Kin•• in Do1 ... t at 35 •c for 10 aia 

Drain 

Bleach l~ water 35 •c 
lft ozalic acid 
pB 2.8 

Drain, ~o not rinse 

il-taanage 

BasifJ' 

Riase 

Fizatioa 

Fat-liquor 

70f. water 3~ •c 
lot. al-1ai- Hlphate (anhJ'dt"0111) 
lft sodiaa acetate 
pB 3.0 

0.75ft aagnesiaa ozide 
+ 0.75ft aagae1iaa ozide 
pB 4.2 IST 86 •c 

Fr•e of Al at 20-35 •c for 10 ain 

lOOf. water 35-40 •c 
2ft neutralizing Syntan 
lft sodi- foraate 
+ lft 1odi111a bicarbonate (1:2) 
pB 5.5, stands boil for 2 ain 

+ 4ft sulphated SJ'Dthetic oil 

Horse ap oYernigbt 

Sm, set ',at, bang ap to drJ 

Condition, state, using vibration aacbine 

Toggle 

30 aia 

60 aia 

45 ain 
45 ain 

20 ain 
3 z 10 ain 

45 ain 

Tri• and sort for l'llOotb finish (glazed or :ih~•d) or 811bo11ed finish 



- 11 -

2P 
10 1twosa-&1 pigskin• for grain L 

Slaancl wight • 16.5 tg 

ti••• at 

Drain 

Fat-llqaor 

AcidifJ 

35-40 •c for 10 ain 

1~ water 40 •c 
1.n red-brown d~estaff aix 

6~ salpbatecl •JDthetlc oil 
~ salphitecl fish oil 

1.5T. foraic acid (1:10) 
0.75T. oxalic acid (1:20) 
pB 2.5 

Drain. do aot wash 

let.. 

Bu if~ 

Rinse 

Drain 

rtx 

Rorie up 

1• water 35 •c 1• alaainlaa nlphate (anb~roas) 
lT. sodiaa acetate 
+ lT. aagaesiaa oxide 
+ lT. -gneslaa oxide 
pB 4.5, shrinkage 96 •c 

rree of Al at 35 •c for 10 ain 

10. water 35 •c 
lT. neutralizing SJDtan 
lT. sodiaa foraate 
+ lT. 1odiua bicarbonate (1:20) 
pH 5.5, stands boil for 110re than 2 aio 

S•, set oat. toggle 

Sort 5 for plated f inisb 
5 for glazed f iai1b 

20 •in 

40 •in 

5 ain 
25 ain 

60 ain 
60 ain 
60 ala 

20 aia 
3 I: 10 aiD 
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3P 
30 pigatiaa for liep1a tappage 2 

Pickled 
Pickle abaYe witb particular atteatioa to the tbict batt area 

C&lcalatioaa are based oa a fleshed .,.igbt of 110 tg 

Prepare ia Do•-t 

Add 

Deasit)' 11• Be' 

Pret.m 

Tan 

Add 

6• •t•r 20 •c 
n salt 

Pigatins siagl)' 
pa ~.o 

lS glataraldeb)'de s• 
+ lS 1ocliaa foraate 
+ 0.5S socliaa bica~boaate (1:20) 
pB 4.5 

4S salt <•aCU 
2S pret&DDiag Sptan 
a ••lpbited flab oil 

SS lliaosa powder 
0.5S socliaa salpbite 
+ SS llimosa 
+ 5S llimosa 
+ 5S llimosa 

s• water 35 •c 

Cbect penetration vitb PeCl3 solution 

Adc:I l!r fo~ie acid (1:20) 

Horse ap 

s .. , set oat, shave 

Crust as for f or11Ula lP 

DiHoln 30 ala 

30 ain 

60 ain 
20 ain 

3 z 10 ain 

60 ain 

30 ain 

30 ain 
30 ain 
60 ain 

60 ain 

3 = l.O aia 



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

- 20 -

4P 
11-&l pigskins crust 2 

'lbirtr pigskins taDDed with llt..osa as for proc••• 3P 
Shand wight 46 kg 

Riase in Doseaat at 35 •c for 10 aia 

Drain 

Fat-liquor 

Drain 

Tamage 

BalifJ 

lOOS water 35 •c 
4~ sulphated •JDl~etic oil 
+ 14' ozalic acid (1:20) 
pB 3.0 

70I. water 35 •c 
IOI. alaaiai- sulphate (auhrdrous> 
l~ 1odiaa acetate 

+ l~ aagae1iaa ozide 
+ 14' aagaHiaa oxide 
pB 4.3 

Riase at 35 •c for 10 aia 

Fixation lOOS water 35 •c 
~ neutralizing srntan 
14' 1odiaa foraate 
+ 1~ sodiaa bicarbonate (1:20) 
pB 5.5, stands boil 

Horse up overnight 

S•, Ht out, hang up to dey 

Condition, stake, toggle 

40 ain 
30 ain 

60 ain 

60 ain 
60 aia 

20 aia 
3 z 10 aia 
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c 
30 lli•••-il goatskin• for sboe upper leather 

C&lcalations are based oa twice the drained pickled 1Migbt • 26 Jcg 

Prepare in Do•-t 

Add 

60I. water 20 •c 
lOI. salt <•aCU 

Pickled pelt• separated one by one 

Density lo• a.•. pa 3.3 

Depickle 

Pretaa 

Density u· lie' 

Tauage 

l~ sodi• f on1&t• 
+ o.n sodtua bicarbonate 
pB 5.0 

+ 4'S salt C•acl) 
~ pretamaiag stataa 
~ salpbited flab oil 
pB 4.2 

7.5~ lliaosa potilder 
0.5~ sodiaa sulphite 
+ 7.5~ lli11e>sa potilder 
+ ~ lliaosa potilder 

Check penetration witb 5~ solution of FeCl3 

Riase at 20 •c for 10 aia 

Horse up overnight 

Saa. set oat. shave 

Sort 5G 10 skins for shoe upper 
6G 10 skins for suede crust 

Dhsoln 10 ain 

20 ain 

30 aia 
3 :r 10 ain 

60 ain 

60 ain 
120 ain 

60 ain 
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4G 
. lllM•a-&l •hoe •U!r goU! glaz!d or plat!d fiaisb 

'rn goatl! tuned •• G, ehaftd wigbt 2.3 tg 

Vasb vitb ~er 35 •c 

l'at-liqaor 

AcidifJ' 

lSOI. water 35 •c 
a brwn cb~ cample:a:: dJ'• 

5~ sulpbat!d SJDtb•tic oil 
l~ sulpbited fish oi1 

a foraic acid (1:10) 
l~ ozalic acid (1:10) 
pB 2.8 

Drain, do aot wash 

Al-tauage 

BasifJ' 

70T. water 35 •c 
lOT. alaainiaa aalpbate 
1~ sodiaa acetate 

it. -snesiaa odde 
':~ magnesiaa odde 
pll 4.2 
Sbrintage 90 •c 

Ria•• vitb water 35 •c 

Fbation 150T. water 35 •c 
l~ neutralizing SJDtan 
1~ sodiaa formate 
+ 0.6~ •odiaa bicarbonate (1:10) 
pH 5.4, sbrintage 100 •c 

Hor•• ap oYeruight 

Set oat, Yacuaa drJ' at 80 •c for 1 min 

Condition, vibration state 

Tool• 

Finilb SOM glazed 
SOM plated 

10 ain 

20 ain 

40 ain 

5 ain 
20 aia 

60 ain 

60 ain 
60 ain 

30 ain 

3 E 10 ain 
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5G 
ll.n1a-41 rp~t1tin1 f ~. •boe apper 

Sba'ftd wigbt 4.5 tg. 1ab1tuce 0.9-1.1 -. anrage liz• 3.5 + 
Rin•• in Dos ... t in water at 35 •c for 10 ain 

Bleacb lOOS water 35 •c 
lS o:r:alic acid 
pB 3.0 

Drain. do not wasb 

Al-tunage 

Ba1iff 

70I. water 35 •c 
15S alaainiaa salpbate (anbJdroas) 
l.5S sodiua acetate 

+ l~ 11&gne1iaa o:r:ide 
+ l~ 11&gne1iaa o:r:ide 
pa 4.o. sbriatage 98 •c 

Rinse free of Al at 3~ •c for 10 ain 

riz 

Drain 

rat-liquor 

l:r:baast 

150S water 35 •c 
~ neutralizing SJDtan 
lS sodi;m foraate 
+ l~ sodiua bicarbonate (1:20) 
pH 5.5. stands boil for over 2 ain 

lOOS water 40 •c 
lS brown acid dfestuff 

5S sulphated SJDtbetic oil 
lS sulpbited fish oil 

+ 31. Ii••• powder 

Horse ap overnight 

Saa. set out. vacuua drf at 80 •c tor 1 ain 

Air drf: condition, •take 

Finish: glazed 

Glazing finish: 2 :r: d>• solution, 
2 g/l water S'?AHL Cbeaical Industries B.Y. 

2 :r: A: 75 parts bard protein Bl-01 
100 parts .. diaa bard protein Bl-372 
100 parts 5~ casein solution 
20 parts 1of tening agent 81-1380 

(wax> 111Ul1ion/oil 
100 parts dJe solution 

(cbr011e-coaple:r: in o:r:1tol) 
800 parts water 

30 ain 

60 ain 

60 ain 
60 •in 

20 ain 
3 :r: 10 ain 

20 ain 

40 ain 



Pi zing 

~ onnight 
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2 z I: 150 parts 11-01 

2 JI: 

100 parts 11-372 
100 parls St. casein 

10 parts 11-1380 
800 earl• wat.r· 
200 earl• dye solution 

30C earl• f ormaldebycle 
900 earl• water 

3 parl~ silicone .... 1sion IS3121 

Plate 80 •c 100 ton•. kissplate 

Glaze on Riat pae1111&tic glazing .. chine at pressure of l atmosphere 

PiaifleK 100 •c 



6C 
BiW>1a-Al crust for shoe nedes 

Tea stln• of poor grain selection 
Shand wight 4.1 tg 

Ria•• la Dos ... t at 35 •c for 10 ala 

Drain 

Bleach l~ water 35 •c 
l~ oxalic acid 
pa 2.a 

Drain. do not vasb 

Al-taanage 70ft vater 35 •c 

- 25 -

15~ alaaiaiaa sulphate (aala7droas) 
1.5~ socliaa acetate 

8Hif7 

pB 3.2 

+ l~ magnesi1111 oxide 
+ l~ aagnesiaa oxide 
pB 5.7. stands boil for 2 ain 

Rinse free of Al at 35 •c for 10 ain 

Fixation 

Drain 

Pat-liquor 

l~ water 35 •c 
l~ socliaa formate 
l~ neutralizing SJ'Dtan 

l~ water 45 •c 
~ sulphated SJ'Dtbetic oil 
l~ sulpblted flsb oil 

Horse up overnight 

s ... set out. dr7. suspension in wara cbmlber 

30 ain 

60 ain 

60 ain 
60 ain 

30 ain 

40 ain 
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60.1 
BIM1a-.&1 goat1t:ly 1Jaoe apper nede1 

Stla1 proce11ed bJ formalatioa• G + 6C 

Set oat. baag dried 

Yibration stated (cartigliani -cbine) 

Toggled 

Tri-" 

Buffed bJ 380 grid paper twice 

Veigbed oat • drJ ... igbt 

4. Red suedes and blue suedes 

Dr7 ... ight 1000 g 

Rewet in Doseaat at 35 •c 600I. water 

Drain 

DJeing 

Horse up 

60K water 40 •c 
lO'I. red or blue chr011e-C011Plez d1estuf f 
+ ~ cationic dfe fiziag agent 
+ lY. foraic acid (1:20) 
+ ~ cationic fat-liquoring .... 11ion 

Set oat on flesh side 

Rang up to drJ 

Spraf condi.Uon 

Vibration stab 

Raise nap bJ brushing, tria 

30 ain 

40 ain 
30 ain 

3 z 10 ain 
30 ain 
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7S 
Wool sb .. pstias for llt.Dsa-Al gar.eat leather 

Tea air-dried Chi•••• sbeepstias. 9 vitb white tlOOl, 1 vltb blact wool 

Soat I: soak onraigbt in water + 0.1~ revetting agent 

Take oat. cbaage float 

Soat II: •oat for 4 boars 

Break on fleshing .. chine 

Paint with sulpbide-li .. paint 11• Be' 

De-wool b7 band 

Lime in white li .. for 2 da7• in a draa. rotate for 5 ala daring da7 ever7 
2 laoars 

nesb 

Veigb oat 2C? tg 

Into Dos ... t vitb plent7 of water (60 l> 

Vasb cold for 30 ain 

Vara ap to 38 •c 

Deli .. 

Bate 

Check 

Degrease 

Vasb 

Drain 

Vasb 

Drain 

Pickle 

DeasitJ a• Be' 

30K water 38 •c 
21. UlllODiaa chloride 
pH 8.3 

0.21. pancreatic bate 

~ nonionic degreasing agent 
lK salt <•acl> 

+ 30K cold water 20 •c 

30K water 20 •c 

lOK water 20 •c 
15~ salt 

+ 1~ sulpburic acid 1:10 
diluted and cooled down, draa 

Leave !a draa overnlgbt 

30 ain 

60 aiD 

30 aiD 
30 ain 

10 ain 

20 ain 

30 ain 

120 ala 
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7S 
Jipp1a-Al sheep gar.eat leather 

'ID the .,ming check p8 2.5 

Drain. take 1lcin1 oat to drain for 60 ain 

Prepare 

Density 

Add it.ins 

Add 

Add 

Tannage 

lOOS water 20 •c 
15~ salt 

a• Be' 

pR 3.5 

21. Glataraldebyde (50f.) 
pR 3.5 
+ 1~ 1odi- formate 
+ 0.5~ sodiaa bicarbonate (1:20) 
pR 4.8 

4~ salt 
21. 1ulpbited fish oil 
~ pret~naing Syntan 
pB 4.1 

+ ].5~ lli1101a powder 
0.5~ sodima bisulpbite 
+ 7.5~ lli80sa powder 

Cbect penetration .r tb rec13 solution 

Pile up overnight 

Sort, SOiie skins bave very poor grain selection 
and bacterial d ... ge 

Saa good skins, set, shave 

20 ain 

20 ain 

60 ain 

30 ain 
3 x 10 ain 

60 ain 

60 ain 

120 ain 
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7S 
lllep1a-.&1 garment sheep craat 

SbaYed .,.igbt 6.2 tg 

Va1b at 35 •c for 10 ain 

rat-liquor lOOI. water 35 •c 
l~ sulphated SJDtbetic oil 
6~ 1ulpbited fish oil 

AcidifJ 

0.5~ eaalsiffing agent 

+ ~ foraic acid (1:10) 
+ l~ oEalic acid (1:20) 
pB 2.8 

Drain, do not waab 

.&1-tannage 1~ water at 35 •c 
l~ al1111ini1111 sulphate 
l~ socfi1111 acetate 

Bali ff + l~ •1nesi1111 oJCide 
+ l~ •1nesi1111 odde 
pH 4.2 

Rinse free of Al at 35 •c for 15 aia 

Drain 

riz 15~ water at 35 •c 
1~ sodiua foraate 
1~ neutralizing SJDtan 
+ 1~ sodiua bicarbonate 
pU 5.5 

Horse up, set out, Lir drf out 

(anhfdroua) 

(1:10) 

40 ain 

5 ain 
20 aia 

60 aia 

'iO ain 
60 ain 

20 aia 

3 E 10 ain 
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7S 
llimo•a-Al sb .. p gar.eat leather 

~•iag froa crust 
Siz pieces 1beep crust 
Calculations are based on a dl"f tMigbt of 1860 g 

Rewt 

Drain 

~· 

lOOOS water at 35 •c 

500S water at 35 •c 
3t. browa dye 
+ 2S acidic white srataa 
+ 0.5~ foraic acid (1:20) 
pB 4.5 

Kzbaastion reasonably good 

Rorie up. 1et out, toggle lightly to dry 

30 aia 

60 aia 
30 ain 

3 z 15 ain 
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IG 
11-aa-&l tmage of -11 goats vltla llair oa <-11 tlda) 

¥lse 0.5-0.75 ft2. 111b1tance 0.3-0.4 .. 
Air-dried goata. wbite aad gnf laair 
Soak la water at 20 •c vltll 10 g Ba,.ola oYeraigbt 

Be• bJ band to remoYe fleab· 

baoak 

Be• bJ band 

Vaab 

Pictle la 
coataiaer 

15 1 water 20 •c 
10 g aoaking agent 
50 g .->Dia 

20 l water at 20 •c 
5 tg •alt 
200 g 111lpbaric acid 

LeaYe in pictle for 36 boar• 

Pretaa 10 l water at 20 •c 
1.5 tg salt 
400 g pretaaaing SJDtaa 

Vegetable taanage: in container 

10 1 water 
2 tg llimo1a powder 
200 g pretanning SJDtaa 

Traa1f er into Do1 ... t (vat not aYailable earlier) 

Rotate 4 rev/ain 

Penetration complete 

Drain 

Drained weight 2.5 tg 

Rotation of Do1eaat 4 rey/ain 

Rinae at 35 •c for 10 •in 

AcidifJ 

Drain 

Tanaage 

20~ water 35 •c 
l!. oxalic acid 
pH 2.8 

20~ water at 35 •c 
2~ aluaiaiua 1ulpbate 
2" 1odiua acetate 

Oftraight 

15• Be' 
pB 1 

13• Be'. pB 1.5 

OYeraight 

OYeraight 

120 ain 
leave 

overnight 

30 air. 

60 ala 



&a•ifr 
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+ lS mgaeei- odde 
+ lS mgaeei- odde 
pB 4.2 

Vasil villa 5 1 water at 35 •c 

Draia 

Vaeb vitla 5 1 water at 35 •c 

Drain 

l'lJC 

rat-llqaor 

200I water 35 •c 
lS aeatrallzlng srataa 
lS socli- foraate 
lS socli- bicarbonate 

pB 5.2. staads boil for 2 ala 

lOO'I water 35 •c 
4S sulplalted fisb oil 

Horse ap to drain oYeraigbt 

toule wet. air-drr cold (2 dars> 

Tate down frOll fr ... 1. send to owners (for factorr> 

60 •i• 
60 aia 

5 ala 

10 •i• 

20 aia 
3 JC 5 ala 
+ 15 ala 

30 •in 

For finishing (i.e. baad stating. oYersbot wheel baffing. drJ ailliag) 
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9G 
"•••-Al gameat goat1tiu 

ftirtJ pictled goat1tia1 (Clai•••• origia>. draiaed pickled •iglat • 10 tg 
C&lc•latioa1 are bated oa recoattncted fle1bed •iglat. drained pickled 
•igbt z 3 - 30 tg 

Prepare la Do1 .. t 

Add pictled pelts 

Pretu 

6n water 20 •c 
A 1alt <•aCl) 

pB 2.8 , .... 

2'lt glataraldebJd• 50f. 
pB 2.9 

l~ 1odi- formate 
+ 0.5~ 1odi• bicarboaate (1:20) 
pB 4.7 

4 talt <•aCU 
2'lt pretaaaiag Sptu 
~ 1alplaited f i1b oil 
pa 4.5 u· ••• 

+ 5~ Kimosa powder 
0.5~ 1odiaa bisalpbite 

+ 5~ Kimo1a powder 
+ 5~ Kimosa powder 

Cbect penetration witb reel3 solutioa 

Horse up, saa, set out, sbaYe 

Di!!oln 10 ala 

20 ain 

• 60 ala 

20 ain 
2 z 10 ala 

60 aio 

30 aio 

30 aie 
120 ain 
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lOC 
pj••a-11 1agnt &oat cn1t ud dniu 

ftlrt• Clai•••• goat! 
C&le11latloa1 an bated oa ,...... wlgllt 

v..• at 35 •c la 0o1 ... t 

Pat-ll .. or loal water 35 •c 
lK nlplaated 1ptlletlc oil 
6S nlplalted fl•• oil 
o.1s ... 11if•lac ageat 

+ 1.K foraic acid (1:10) 
+ lS ozalic acid (1:10) 
pB 2.1 

Draia. do aot W&lla 

il-t•n•c• 7K water 35 •c 
~ almiai- nlplaate (ula,U0.1> 
pll 3.1 
1.K 1odi- acetate 
+ lS -aa••i- odde 
+ lS agaesi- odde 
pll 4.5 

Riase f ne of Al 15 Ilia at 35 •c 

Pis lS sodi- formate 
O.lS ... traliziag SJBtaa 
+ 0.75S sodl- bicarbollate (1:10) 
pB 5.5 

Rorie ap oYeralglat 

Set oat. bug. ap to drJ • spra• cODditloa 

state. carttgllaal Yibratloa -clalu 

Toggle. sort 

10 ala 

40 ala 

5 ala 
20 ala 

60 ala 

60 ala 
60 ala 

20 ala 
3 z 10 Ilia 
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10Cla 
l!nrt=Al. &amn\ goat dnl• •tw frc9 cn1t <1oc> 

a ..... dried cn1t goautlu. *7 wlglat 1500 g 

Vull 

Drala 

son water at 40 •c 

son water 40 •c 
1• Sella fut brOR DR 
+ n t.ewotaa ~ 
1~ foralc acid (1:20) 
2S Aaiaez 1624 

Claect bolllag te1t 

Bor•• ... ••t Otlt llglatl~. *7 Otlt 

30 Illa 

10 Illa 

40 Illa 
30 ala 

3 z 10 ala 
60 Illa 
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www cna a m ··-" ,,....,. ..,..,. IMlltun m 
"'W>SA-AL V•tcs 

A lot of wrk ... beea .... la receat ,._.. to fl.a u ecoMmical ad 
Hf• nplac-t for CU- tm•&•· lenarela l••t.ltatu ad clamlcal 
c_,..1 .. ~t. tile wrld .... tried nrl•• altenat.ln•. ncla u 
aldeQde•. •Ptau. na•t.able tualas ad -t.al8 ncla u slrcoal• ad 
al..tal•. ad laaw lanat.l1ated t•••&•• ulas tile•• altenatln• aloae or 
la cmbl•t.loa vltll oae aaotller. De -l• nuo. for till• ut.lrit.J la tll• 
1.....i wrld-tflde qn1a1at tlaat. tile pna•e• of tile •l-t. clarcml• la 
t•a-Q etn ... b or u ... t.e ..,_lted la tile &road b .... .tr.ttl• ad ........ 

For ....ral ,..... a • nhr of re••arcla lutltate• .... coac•trated tlaelr 
tnat.lptlou oa tile cmbl•tl• tU11•&• .. w.. m-.a utract ad almal• 
•alb. Slaltlaert .Ulaed tlae tlleoQ of tllb ten•a• la 1911. n. llim•• 
l~ lau 8bdled lb appllcatl• ad l• cout.aat.1~ perfect.las lu ••• oa 
nrt-. t.nu of i.at11er. 

'De -l• nplwt la tile •H of tllb ten•p l8 tlae tlloroqla ,...u.
tloa of delt...t. plctled ,.1u wltla a atam. --t of lllm•• na•t.ab1• 
utnct folla•d ~ retaaua• wltll -ted bulfled al.tal• nl.pbte. ?lie 
caaplez f omat.loa betwea tlae ~l,.erlc po1,..._l8 ad al..tal• ciiol.8 l8 
caapleted ~ baf fend a.trallutloa. 

Leatber prod1aced la tlab va1 lau •- .. lt.e rwrtabl• propertl••. It b 
boll-proof ja•t lib clarma t1aaecl leatller ad la fact •larlab&• ~at.are• 
fond ll• betwea 100 •c ad 120 •c. It cu be dJed. f a~ll.-red. ••t •t ad 
drlecl aad flal•laed jast llb claraae leatlaer. T&C119a drl•r• &ad plat.las pre•••• 
cu be ••ed at llallar. or ena blper. Ullperatare• to tbo•• ••ed la tbe _._ 
fact.an of cbranle leatber ••las tbe •- mclala~. For boYla• leatber. 
bamnr. tile tmlas drm •laoald na at a .iw ..... (6 nY/aia>. altlaoagla 
witb a float of GOS tbis la aot aec•HUJ. 

'Ille Blwlo•a-Al t1aaed leatber al•o lla8 •- propertl•• tbat are dlf f ereat 
to tlaoH of clarw tmecl leatber. fte leatber la flnpC'OGf &ad glYH ao 
afterslow wbea nbjected to •troas fl-•. It l8 tberefon YKJ ••ltabl• la 
tile f om of flr• blaabt• for flglatlas fln• acl b aot u daas•r.• u 
ube•to• fibre. It cu be ••eel la 11.0Y•• ••eel ~ flr-, acl al.o for 
apbol•terJ la cu• acl uroplaae•. I.eat.Iler glne•, •boe• aad otber apparel 
will llOt c .... denatltl• to tile warer. Bl••a-Al taaed leatber cu be ••eel 
la all otber 1IOcm.1 leatber good• prodactloa. ••ell ~ •boe•. baadba1•. ca•••· 
gacmeat• &ad •laeep•kla coYer• ud tile po••lbllltl•• for lt• ••• are coa•tutlJ 
betas eYalaated. 

'Ille Billo•• eztract is -lalf CClllfO•ed of pol,..rlc polJPbnollc flaYuold 
•lecale• ••ell u: 

OB 

Quercetin Cyaaidia 
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n. ns•tUl• t•····· tab• place b~ •lt.lple llJ*o&• ..... ,.. bebaea 
U. ,._lie• (llJ*oQU sc•,. oa •'-••ad u. -c-o ar-p. of tM 
coll.... ..ine.tlde U.la: 

Polypeptide chain 
•••••• 

ll • COOR or 1R2 

•••••• 

._ almlal• nlplaat.e <Al2tso4>3> t. ... bd wt.tit •odl• acet.at.e 
(Cll;sCDC198) ad bulfled. lt• formla cu ... nen••t.ed •• fol.hlf9: 

Acetate Al-cllol Salpbate 

++ 

Tile alaaialaa dlol• b~drol1•• la •olatloa to fora dlol COllPl•&•• f lsed at 
blglaer pl leYel8 b~ electrocb..t.cal boad• to tbe -c:ooa (carboQl) groap• oa 
tbe collagea po1JP9ptlde 1lde cbala. 

[lri-CJl-C-.....cJ11.Jl1- ..... . 
( 2 

~~· 
CV" lt:.r!' 

Alaalalaa dlol 

• ~2 
~·. ·r···· 

Polypeptide 



- 31 -

._ Blmaa taaae4 leatJaer la treated vltll almi•i- nlllaate -bd vltll 
kale acetate. tH 111-•• •lec11le find to tile polne~lde coUaan c:Mla 
lateraeta "1~ tM almlai• dlola tlaat are air..- fln6 to tile pol~ide 
c:Mia ~ tile •lecUoYalat bolMl8. Y•rr •troas brld&laa ocean. wlalcll accoaata 
for tH llip ~mal. atabllltr of llt.Daa-&l baaed leatller: 

D• tbeol"J' of tbe proceH aa wll •• it• practical appllcatloa ret11lre 
tbe following coaclltioaa: 

<•> ec.piete peaetratloa of tbe pelt vitb a aiat.m q11aatttr of 111-•• 
es~ract; 

(b) ec.plete peaetratloa bJ alaaiai- aalpbate. wlaicla occara at pB 3-3.1; 

(c) De formation of tile Kt.oaa-il comples tbroapoat tile nb1taace bJ 
buificatioa; 

(d) Iaaolabilizatioa of tbe comples betwn Bt.aa aacl alaalal-. br 
... tad aeatralizatioa to complete tb• ~id1ia1; 

<•> Pr•Yntioa of reaetioa reYeraal. i.e. tile pB ••t aot be lowred bJ 
acidiflcatloa after dretas or fat-llqaorla1. 

Dt applicatiop of tbeon to erac\ic• 

D• limed pelt• .. ,t be wll fle1bed aacl pr1f1rablJ 1pllt to tile alai ... 
rtt•ired 1Gb1taace. wblcla la 2.5 • for boYiae leatlaer. Der• are _, •J• 
to taa pelt• vitb Bi••a. rroa practical esper1-t1, bolMYer, lt wu fond 
tbat tbe 1alpbate coadltioaias proc••• siv•• tbe qaiclceat·peaetratioa vitb tbe 
alat ... ciaaatltr of •t.•a powder. It ii po11ible to pre-taa tbe pelt• vt.tb 
slatualdebJde if 1ofter leatber ii rttaired. Wlanner ••lplaate ii aot 
acceptable, •odi• clalortde la a1ed • 

... 11 ci•aatitie• of 1rataa1 caa alao be ••ecl •• pre-taaata1 a1tat1, bat a 
lars•r perc1ata1• pr1Ynt1 tb• brtd1ta1 aad compl1sia1 r1actloa• 8llcl lat .. 
1larlata11 t..,.ratur11 will not be rtacbed. 
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After tbe llimosa tauac•. tile leatlaer is •-1ed ud •llaftd to tile 
r.pired sab•tance. ft• leatller slaoald contain aboat 5~ •ht•re. Ally iron 
stain• slaoald be r.moftd at tlli• •tac•. ••ing ozalic acid and •Giie claelatiag 
aceat (e.g. etlaylene dhaiae tetraacetic acid. !DrA). Sla011ld the leatber be 
reqaired throagh-dyed. it is best to dye at this •tac• for f•ll penetratioa 
before tbe addition of acid. fte leatller -•t be acidified to pB 3-3.l before 
the ret&llllace vith alaainiaa salpbate to ••••r• complete penetration. 

fte alaainiaa ••lpbate -•t be free of iron. ft• cpantity rec.-nded is 
lOI. on tbe sha'ftd weight. vbich is l.ft Al203. ft• t..,.rat•re of 
ret&llllace •la011ld be 35 •c and th• pB 3-3.1. 

Leatber taued with Iii••• aloae will retain th• •- pale colo•r after 
alaainiaa ret&DRage. It is better to ••• Bimo•a alone. therefore. partic•larl,
for special •laades that haYe to be d,-ed. 

fte alaainiaa ••lphate -•t be aa•ted to preYent llydrol,-sis and 
precipitation in sol•tion as alaainiaa b,-droKide. ft• addition of l~ &!llt,-dro•• 
•odiaa acetate is rec01111ended. ft• basification ii be•t done asiag aagaedaa 
oKid• powder. vbicll basifie• •lowl,. aad gradaa11,.. rtlllDYing •Kc••• fr.e acid 
vitboat prod•cing eKc••• alltali in •ol•tion. ft• bridging proc••• takes place 
efficientl,. in the interior of tile leatlaer and not in tile taDDing batb. 
VlaeneYer aagne•iaa oKide i• not &Yailable. it is pos•ible to ase sodiaa 
carbonate. Great care slaoald be taken. adding the alkali slowly in ... ,. saall 
additions as a lOI. solution. fte drip-feed •tlaod .. ,. be ased. bat the proceH 
takes 1111ch longer (oYer 3 boars) and requires •re work and strict superYi•ion. 

When an alkali such as sodiaa carbonate is added to alaainiaa s•lphate 
solution, soluble sodiaa alaainates are forlled, vbich haye no tanning action. 
The reaction takes place aboYe pH 8.0 and can be represented as follows: 

• A12<C0,>3 + 3 Ma2S04 

• 2 .ll(OB)3 + 3 82'=03 

• 2 la.llOz + COz + 3 BzO 

sodiaa aluainate 

It is rec01111ended that a float of 7~ water be used at 35 •c. The 
aluainiaa sulphate i• added, followed bJ the 1odiua acetate, and the aiKture 
i1 dram11ed for one hour and then ba1ified. The consultant obtained excellent 
eKperiaental results adding all the cheaical1 and aagne1iua oKide to the 
leather in the drua together in powder fora and dr111111ing for 60-90 ainutes. 

The shrinkage teaperature after ba1ification rises to 85-90 •c. The 
exce11 free aluainiua sulphate should be reaoved bJ washing with water. 

The buffered neutralization complete• the complex f oraation and bridging 
bettMen the collagen, Kiao1a and alaainlaa. Th• pH should be brought to 4.8 
using sodlua bicarbonate. The shrinkage teaperature at tbis stage will be over 
100 •c, and the leather should be able to stand boiling water for 2 ainutes. 
Using a aixture of water and glrcerine, it was possible to reach 1hrintage 
teaperature1 between 110 and 120 •c. 
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Yarloae d:re•t•fh (e.g. acid C-... camplez> ca be ••ed to prochace 
coloared •llade• oa tile Bmea-&1 t'Ullled leatller. Deep black or bra. •Ud•• 
_, nt11lre topplag vltll basic d · · · · 3ffe. bat tile•• _, •la., faalts oa tile 
&ral• of tile leatlaer. It •lloalcl ,·. poiated oat t.kt mo•t d:re•t•ff• ca.plez 
.. lcklJ vltll alm•i-. foniag d,. lab•. lllllcll tead to be reddlell la cut. 
It le tllerefore rec~ tllat eacll d:re•t•ff be te•ted bJ alziag it• 
•olatloa with a •olatloa of altal•i- nlpbate. tll .. filteriag tla• precipitate 
aad aotiag the •had• of tile lab oa tile f llter paper aad tile degree of lab 
formation la tile reeidaal licpid. 

Siailar precaatioa• •hoald be adopted vltll fat-lipors. llo•t 90Clera 
c.-rcial fat-lipors are aot affected bJ •alts or al-iai-. Ba.enr. .._ 
fattr acid• prodace greur altalal- •oape oa tile nrface of tile l••th•r • 
..tlag it difficalt to c1rJ oat aacl fial•h. It l• po••lbl• to te•t for tbis 
probl .. bJ •illplJ alziag tb• CClllPO••nt• la •olatioa. 

It is not rec.-nded tbat tile leather be acidified after tile alaaiai .. 
retmage. Lowering tile pB breaks •P tile bridging and tile leatller will ao 
longer be boil-proof. ro •zll•••t tb• fat-llqaor. it ii ••it• ..... ate to add 
fraa 1 to 2S Bimo•a powder or an acid white Sptan to tbe fat-liqaoriag bath. 

Special coa•ideratioa• la tbe Bimo•a-&1 process for the 
prodactioa of 1of t garmmat leather• fraa pig•kin• 

llodera .. thod• of prodacing pigskin leather r .. aire f a•t•r and 110re 
economical proce1• operation• that tate into accoaat the •pecial hi•tological 
properties of pigskin: 

(a) The fibre •tractare is different for the rather loose skin froa 
1hoalder1 and bellies and the verr CCJ11Pact. dea•e batt area; 

(b) 7bere is a highlJ developed elastic sheath network aroaad the bristle 
follicle• below the grain 11811brane and also tbe ... scles belonging to the 
bristles; 

(c) The bristles th ... elves are ••rr deeplJ set and actaallJ puncture the 
skin; 

(d) The subcutaneous connective ti•••• is a la1er of fat of varriag 
thiclaaess la the fora of fat cells 2-3 .. wide and deep, which penetrate into 
the coriaa, which la tarn contains the bristle roots. 

OWiag to th••• •pecial histological features of pigskins, the liaiag 
proco11 has to be longer and •tronger. It is also ••~•11ar1 to use tbe 
reliaing .. thod, after reaoving tbe bristles, and a 1a1pea1ion of white li .. 
to sapoaifJ tbe fats and split up farther the CCJllPact collagen structure of 
tbe batt area. 

?be batt area requires an iateasive liaiag action. '?bh ls because the 
sbort fibre and its compact structure and the large proportion of elastic 
fibres and bristle au1cle1 are relativelJ resistant to alkali treatmeat. 

?be liaing proce11 shoald be done in two 1ta1es. Ia tbe first treatllelat, 
using 1odiaa 1alpbide, tbe fibres are qaictlr svollea, the fat sapoaified aac 
tbe bristles looseaed. ?be Hcoad part ii a reliaiag proce11, using aaialr 
bJdrated li .. , to open ap tbe fibre structure. ?bis trpe of doable liaiag 
will level up aad open up tbe fibre structare, en1arlag a anlfora, soft leatb•r 
baadle all o•er tbe stia. 



It ls also poHlble to ••• tile "palat la *'-" •tliocl. OalJ 30 per ceat 
total noat witll 1odl- nlplaid• ii used to n.>ft tll• briltl••· 'Ill• 1bort 
float ad laigla nlpllid• coacntration will aot allow tile collage• to ... ll bat 
th altall will penetrate ft~ ••ictlJ. Tb• grain i• cleu ud the dJeiag 
propertie1 are t.proftd. After abo11t t111D boar1. acme 300 per cent water ls 
added to increase tile float ud to obtain tile aece11arr .... lliag of th• 
collagen. 

'Ille total Uaiag ti• ii abo11t bllO dap. bea so, tlail ii rather a short 
period of ti• ud a •r• proloaged, strong bating process is required to open 
•P tile fibre atnctare fartller. Tb• pucreatic •UJM will act -i•lJ oa the 
elastic fibre aeblort. 

'Ille bating process shcnald be cloDa ia a water float at 35-38 •c and pB 
8.3-8.5. 'Ille pB cu be tested asiag plaeaolplltlaaleia indicator, wbicb sboald 
show a pale pink col911r. 

Becaase of tile fattr natare of pigskin it is nec•••arr to r811DYe ur 
nrface fat ti11ae1 oa the flesh side •cbuicallJ with a fleshing -chine or 
bJ laud. 

It is also necessarr to applJ 1arface-actiY• non-ionic degreasing agents 
daring the process of soakiag, liaiag, reliaiag and bating, and to use a 
separate degreasing process after the bating. 

The adYantage of tbe Yegetable t&DDage asiag lli11D1a extract is its 
abilitJ to disperse and absorb large qautities of fatty -tter, wbicb .. tes 
it part.icul&rlJ suitable as a tanning .. terial for pigskins. 

A pretaDDage with glutaraldehJd• will produce leather vitb a softer feel. 
GlutaraldebJde penetrates qaictlJ at pB 2.8-3.3, which is the pH of tbe pickle 
liqaor. 'Ille cOllbination of tbe .. ino group• of collagen vitb tbe aldehJde 
groap1 tate1 place at pH 4.5-5. Tb• taDDage i1 c011pleted bJ adding an alkali 
to rai1e the pH to tbi1 level. 

'llli1 pH range, which is also Yerr 1aitable for tbe penetration of lli110sa 
extract, i1 called the isoelectric point of collagen. It represent• the pH at 
which the amino and carbo~l groaps of tbe protein chains are in tbeir undis
sociated state and thus not reactive enough to cOllbine with the vegetable 
t•nain. Bence the tannin bas a good chance of penetrating through the fibre 
structure, before cOllbination takes place. 

?be pre1ence of 1odiua 1ulphate in the pickle bath and tbe addition of 
farther SllOUnts before the Yegetable tannage also reduces the interaction 
bettMen collagen and the tannin and heace belps tbe penetration of tbe tannin. 
Tb• addition of pretanning srntan belp1 th• level of distribution of the 
tannin: tbe srntan cOllbines first with th• grain larer of tbe skin and tbas 
preYents rapid taanage on tbe surface, which .. , later cause so-called cracky 
grain. 

?be pre1ence of anionic fat-liquor before vegetable tannage lubricates the 
grain, reduces friction in the tanning drua and iaparts estra softnesa to the 
leather. 

?be addition of sodiua bisalpbite (lletabisulpbite> bas two actions. It 
r8llOYes escess glataraldebJde bJ forming a bisulpbite combination witb the 
carbonJl group. It also prevents anJ osidation of vegetable tannin and helps 
tbe penetration of tbe tannin. 
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btauqe witla alaaiai- nlplaate prochaces leatlaer tlaat is able to witla
•taad boiliq water uad is therefore 94111inl•t la tills respect to cllrcm9-
tmecl leather. 

ft• pigskin leather taued in tills wa~ ca be ••ed for -~ parpoHa: 

(a) Suede garment leather; 

(b) suede or grain gloYiq leather; 

(c) Liniq leather <••lag tile l0119r selection skin); 

(cl) CaH leather (llllboHed or glued); 

(e) Good selection grain pigskins ca be ll&cle iato nuback leather b~ 
buffing tile grain; 

(f) Iaitatioa embossed snake or lizard leather for handbags. shoes. 
belts etc. 
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ll\wp1a-Al pig1tin leathers 

Raw .. terial: Fre1b or salted pisstins 
C&lcalations are based oc a salted or fresh "9ight 
It i• aa adYantage to green flesh the 1tin1 to rtlllDYe ezce1s fat 

Rin1e 

Drain 

Soak 

Rinse 

In a draa. paddle or aizer 

Full float of water at 20-30 •c 

400!. water at 20-30 •c 
o.n. soda a1b 
o.n. nonionic detergent 

Full float at 20-30 •c 

Remove bristle if reqaired 

Liaing 

Drain 

Wash 

Spll~. 

Weigh out 

Rellaing 

Sl'* rotating draa <1-2 rey/ain) or a pit 
or paddle 

150'i water in draa 400S in paddle 
4.5f, 1odi1111 sulphide 6"' sodi1111 sulphide 
2'. bJdrated li .. (Ca(OB>2> 

Full float at 20-30 •c 

Butt 1.5 ... bellJ 2.2 .. 

In drum 
150f. water at 20-30 •c 

In paddle 
400'i water at 20-30 •c 
6f, bJdrated liae 
0.5-14' dimetbJl aaine sulphate 

Reuse when possible for successive pacts 

Wa1b 

Dellaing 

Che ct 

Bate 

Drain 

Degrease 

Add 

Water at 30-35 •c 

150f. water at 35 •c 
2'. AlllODium chloride 
O.Sf, sodium bisulphite (8aHS03) 

pH 8.3 - pint to phenolphthalein 

1-1.54' pacreatic bate (1500 'IV) 

2-3f, nonionic degreasing agent 

300f. water at 30 •c 

15 ain 

4-6 boars 

10 ain 

8-15 boars 

15 ain 

16-24 hours 

30 ain 
60 ain 

90 ain 

45 •in 

30 ain 



V.•b Water (cold) at 20 •c 

Drain 

Pickle 40-6K water at 20 •c 
lK salt <•aCl or ••2S04) (aab,Jdroa•> 

Cbect deasltJ is o .... r ,. Be' 

0.7-lt. .. 1p1auric acid (1:10) 
0.3!. foralc acid (1:20) 

Lean onralgbt la tbe dr.m 
pl la tbe aoraiag 2.8-3.3, 6-9• Be' 

Sltber <.&.>: 

Pile ap 

Pickle, flesh 

Veigb out: calculate pickled 1Ntigbt z 1.5-2.0 

This is to conYert to flesbed 1Ntigbt 

'?ben prepare 6K water at 20 •c 
lK salt <••Cl or ••2S04) (aabJdroas) 

Add pickled pelt 

Or (8): 

Continue in tbe pickle bath •• above 

Calculations oa fleshed weight 

Add 

Add 

Add 

Drain 

Add 

2-3!. aodif led glutaraldehfde 

1.K sodia fonu.te (or calciaa forsate) 

1-1.5!. 1odiua bicarbt>nate (3 z 10) 
pH 4.5-5.0 

61. 1alt <•acl or ••2S04) 
2t. 1ulphited fat-liquor 
21. pretaanlng SJDtan 

Check den1tt1 i1 over 14• Be' 

Add 

Add 

Add 

Add 

7.5!. Kimo1a powder 

0.51. 1odium bisulpbite 

7 .51. KimoH 

5ot. water at 35 •c 

l5 ala 

30 ala 

30 ala 
2 boars 

30 aia 

60 ala 

30 •in 

60 •in 

30 •in 

2 boar• 

2-3 boars 
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Clleck peaetraUoa wltla ferric claloride (P.Cl3) •olatioa, 
partlcalarlJ' la tile INtt area 

If peaetratioa complete: 
••la to ~" ezceH •alt• 

Pile 11p, ••• •ban to re4}11ired nb•taace 

Veigb oat 

Vub 

rat-liqaor 

Cb.U.cal calcalatloa• ba•ed oa sbaftd t19lgbt 

Water at 35 •c 

1.,_ •ter at 35 •c 
~ d:re•taf f to •bade 

ror case. •hoe apper. belt leather 

6--IS nltable f at-liq11or 

ror garaeat leather 

rtz 

15-2~ 1altable f at-liqaor 

2-~ foralc acid (1:10) 
l~ oxalic acid 

Cbect exbaastioa 

Cbect pB below 3 .o 

Drain 

il-taaaage 

BulfJ' 

7~ water at 35 •c 
1~ alaalaiaa 1alpbate (iron free) 
l~ 1odiaa acetate 

1-~ aagae1iaa oxide (taoba1e) 

Add, if neces1ar,. 
1~ 1odiaa bicarbonate (1:20) 
pB to be over 3.8 

Va1b to r8llOYe exce11 alaaiaiam 1alpbate 35 •c 

Drain 

rtzatloa 

Add 

150I. water at 35 •c 
1~ neatralizing agent 
1~ 1odiaa or calciaa fonate 

1~ 1odiaa bicarbonate <1:20) 
pl to be over 4.8-5.5 

Cbect 1brintage t911perature - 1bould 1taDd boil for over 2 ala 

Horse ap overaigbt, ••, 1et out 

15 ala 

10 aia 

20 aia 

30 aia 

2 x 5 ala 
20 ala 

1 boar 

2 z 30 ala 

3 x 10 aia 

10 ala 

20 ala 

3 z 10 aiD 
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~ b• laaaglac or nc- or toallag or paeU11g 

COlldltloa. etate. toggle. trla. flalela 

CU.at leatlaer to be nepeaeloa dried 

Conditioned 

stated 

~dn td 

Toggle Uglatl•• flnieb. sbb or d17 dna 

12-11 lloar• 



• 
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.,,.,-Al goat.Itta 1tatll!r for •Ito! gper 'ltttW 

fte •tlu •lacMlld .. •oabd. umc1. n ....... del!Md. bat.I .... plctled .. a 
1tudard pncean 

calalatiou an bued oa ncoattncted l!Md. fl••Hd wlpt i.e. dralaed • 
pickled wlpt z factor (1.5-2.0) 

Prepere la taulag dr1a 
6n-ter 
le& ••lt <•&Cl or .. ~4) 

Dr1lll to dl••olwe 

.ldd plctled pelts. dr1a 

Por •oft leatlaer 

2S ..Sifted glataraldelape 

Por aoral leather. it ii aot aeceH&rJ" to ••• &l•taraldelape 

1~ sodl• blcarboute (1:20) 
pB 4.5-5.0 

2S sulpbited uloaic f at-llq11or 
2~ pretualag Sntu 
6~ salt <•ac1 or •a2S04) (aabJdrou•> 

Claeclt dnsitJ ii oYer 14• Be' 

Add 7.5~ Bimosa powder 
7.5~81-osa powder 

Claect penetratloa witb ferric chloride (FeC13) solatloa 

Draa till CCJ11Pletel1 pnetrated 

Vaill witb water at 30 •c to r..,Y• salt 

Pile ap, ••· sbaye to sabstuce, wlgb oat 

Calcalatlon on 1baYed wlgbt 

Va1b 

DJ• 

rat-llciaor 

AcidifJ 

Drain 

Water at 35 •c 

15«& water at 35 •c 
zf, dJe1taf f to 1bade 

4-6~ anionic suitable fat-liquor 
0.5~ ozallc acid 

2S foraic acid (1:10) 
1~ ozalic acid 
pl to be below 3.0 

10 ala 

10 ala 

1 laotlr 

30 ala 

3 z 10 aia 

1 laoar 

30 ala 
2 boar• 

10 ala 

10 ala 

20 ala 

20 ala 
10 ain 

3 z 10 ala 
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Al-ntmac• 1• •ter at 35 •c i• al..t•l- nlpllate 
lS •odi- acetate 

U MC•··~• 
add 

Drai• 

Pintioa 

lS •odi- bicarbollate 
pB to be onr 3.8 

is• water at 35 •c 
lS antralidag Sptaa 
lS •odi- foEmate 

l.K •odi- bicarboaate (1:20 
pB to be onr 4.8 

Boiliag te•t: to •tad onr 2 aia boil at 100 •c 

Bor•• •P onraiglat. •-· ••t Ot1t 

~ Otlt - Yaca-. •••P9••ioa. toggle. pa•t• 

Coaditioa. •talce. toggle. trta. fiai•la 

1 lacMlr 

2 z 30 Ilia 
• 

3 z 10 aia 
• 

10 aia 

20 ala 

3 z 10 aia 



• 

• 

• 
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t.1- u •nal. 

null 

100& water 
.6S wlalte slat.4 11-

Tab o.t. tile llae ea be reased 

Vula cold 

vu. to 31 •c 

Delt.e 

late 

Drain 

15• water at 31 •c 
n ._..l_ nlplaate 
pB 1.3. pillk to planolplatlaaleia 

l-1.5s bate <1.500 vr> 

Cool bJ wubing witla cold water 

Drain 

Pickle 60I. water (cold) 
1• salt 
0.7-lS salpbarie acid (1:10) 
+ O.lS foraie acid (1:10) 

LeaYe iD draa oYeraigbt 
pl 2.1-3.3 

lltlaer borse ap for sorting. or eoatlaae la tbe .... batb 

3S aodif ied glatarald•bJde 

lS •odlaa foraate 

lS •odiaa bicarbonate (1:20) 
pl 4.5-5 

6S Hlt <•&el or ••2804) (aabJdroa•> 
n pretuaiag Sptu 
n •alpbited fat-liqaor 

Claect deasitJ is OY•r 14• le' 

'faaaage: 

7.5~ Kiaosa polfder 

7.5~ Biao1a polfder 

1 boar 

1 1/2-2 boars 

30 aia 
2 boars 

1 boar 

30 aia 

3 z 10 ain 

1 boar 

30 alD 

2 boars 
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Claeck peaetratioa witll ferric cllloride (FeCl3) solatioa 

Dr.a till peaetrated 

Vasil Vater at 30 •c 

Pile ap. s... set oat 

Slla.- to sabstaace required 

Velgla oat: calcalatioas on shaved "8lglat 

Vasil 

rat-llq11or 

.kidifJ 

Drala 

ll-tannage 

Add 

Vater at 35 •c 

150I. •ter at 35 •c 
:IS dJe•taf f to •bade 

15~ saitable aaioalc 
f at-lipor 

o.ni oxalic acid 

~ foraic acid (1:10) 
pB 3.0 

70f. water at 35 •c 
lOI. alaalaiaa salpbate 
lt. sodlaa acetate 

lt. .. gaesiaa oxide· 

lt. sodiaa carbonate (1:10) 

Vasil ezcess alaainiaa vitb water at 35 •c 

Drain 

Fixation 150I. vatr.r at 35 •c 
lt. aeatraliziog s~tan 
lt. sodiaa fomate 
l.St. sodiaa bicarbonate (1:20) 
pH to be over 4.8 

Boiling test: to 1tand 2 ain boil at 100 •c 

Pile ap overnight to drain 

Set oat, bang ap to d~, cooditioa, state 

DrJ draa (ailling) till soft 

toggle, tria, finisb, state 

10 aia 

10 •i• 

20 •in 

20 aia 
10 aia 

3 x 10 aio 

1 lloar 

30 ala 

3 z 10 •in 

10 ala 

20 ain 
3 z 10 ain 

6-12 boars 

• 

• 

, 

• 




