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The . paper «laborat o omes Poctor s coter heve mom o 1™ Folloons te

development of thi- nou form of tannape. TH. tannage, vbiah o e cted s
said t- be - suitable form 'n “thick to ~xport hides and  Kia

It is said that many of b nroblow £ 1t Blue production/ xport car be

™

avoided by using this veretablye procaer . Phe procem:s ug = just sfficiuent

tannin to cncure a non=putraifi’ b mater al = voing 1ocor than one thard of the

normal tannins offrred {for producing Sintshicd leather,

Factor. considered in this pap.y ineluds © coat of production and freight,
both less than ==t bhlue. Yield 1o 1loe showr to ne slightly higher than chrom®
leather. Matrrial utilizaetior in bBettrr as it 15 . atd to be applicable to
100 per cent of hides/skinn available horeas et Tlue is ooid to o o-uitable
for only som: 60 per cent of =2vailalle waterial, Phrsical testing results are

thought satisfactory.

Market consideration: arc ilso revieved suggesting that as “Low Veg"
material iu export.d dry it ¢h uld b+ =asy to mecasure and simple to wethac’ and
reprocess. The material allows the production of most typos of leather as the
retanmages employed by the finishers in th consumey msriets appear to override
the minimal original vegetable character. Thus "low lrvel™ veg leathers can

be processed into shoe uppers = carment le~ath ro and oven zole lceathers.

A never development ol the chrome after-treatment of the material choua
that stripping is unnecessary and it is po:ssible to u-t back and curome the
material simultanecously giving an inst ntancous tannag vith no offluont for
this part of the process.

It is stre sed that this typ= of tannag: "Low Vog',exported then chromed,

yields a preduct which may be viewed ac "a full chrom= tannag: on vegetablc axtract

preserved skins or hides'.
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The object of this paper is to discuss "low=-veg" Or
“gringe level” tanning as 2 metnod of pre-treating and preserving
hides and skins which can either be €inished in the country of
origin or exported in the "{fringe level" tanned state for

finishing in the importing countries.

It is considered that tlie process can be used in those
countries whichi
a) are at present exporters of hides and
skins either in the raw or wet blue form,
b) have acceas to supplies of spray dried
vegetable tanning extracts or an equivalent,
c) have the aim of developing u profitable
{industry which adds work content to local
raw materials, to employ the maximum economic
amount of local labour and to eliminate the

need for sophisticated control.

The relative merits of the various traditional and
modern processes for preparing hides and skins for export were
compared in a previous paperl. The methods discussed and the
oriticisms levslled against them included:

1. curing

a) wet Salting: careful contrcl is necessary to prevent

continued...



bacterial attack which can give rise to “"red heat". The

resultant hides and skins contain approximately 50% of water

and therefore involve Ligh tranaport costs. l
b) Brining: This process has a high salt usage and

in additlion suffers from the disadvantages described underx

‘wet salting”.

c) Dry Salting: Care must be taken to ensure that

the d4rying out is gradual and cven or gelatinisation may
occur devaluing the product.

d) prying: 1If the proceas is not cazried out properly
then putrefaction and gelatinisation may occur. In addition
selection is difficult and the material is troublesoma tc wet

back.

2. PRickling

The process involves the possible loss of hide sub-
stance. The product tends to be greusy and ac'ion on the
fibres by the acid during storage gives problems during repro-

ceseing.

3. Wet Blue Chrome Tanning

Chemical reaction continues in the product during
storage. The product has a high moisture content and

involves high packaging and transport charyes.

4. Crust Vegetable Tanning

This prccess has been carried out for some two

continued...




hundred and fifty years in Madras, India‘, and if properly
employed should eliminate all the problems encountered in

the processes previoualy mentioned.

The reason in fact why crust vegetable tanned leather
is not the ideal solution in practice is simply because it is
s0ld by weight. This had led to overtanning and adulteration.
It is necessary to remove the excess tan and adulterants before
use by stripping with alkaline solutions. This means the use
of another nvocess which gives rise to effluent problems and
results in a reduction < fibre strength. As might be expected,
efforts have been made and work carried cut on proceszses which
endeavour to 2liminate all these problems. Ment ion may be made
of a recent development in thie field known as "Dxy Eneymatic
Pickling" described in H. P. Lcchol3. This ic a sound
scientific process but can he fraught with dangers as it requires
very careful control. 1f the presarxved hides or skins are wet
during transit then enzymatic action can restart as the ensyme
remains active during the storage of the pelts. The correct
choice of enzyme is also very important. Although it is claimed
that only the non-collagen albumens are destroyed by the enzyme
employed it should bea pointed out that hecause of their method
of productlon‘cammercial engymes are nct 100X pure strains and
therefore the enzyme may not be 100% selective. If this is so

then there is a distinct possibility of collagen degredation

containued...
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with a consequent loss of yield and laeather astrength. A major

factor in the appreciation of this process is its cost.

Although there is not enougn specitic information about the pro-

cess, the indicat:ons are that it is a more expensive process

than any of the others. Enzyme pickling therefore, although

it has advantagas such as being shippec in the dry state, suffers

from disadvantages such aewcout andé nead for careful control.
However, in a programme of work on this subject Wattle

Export Development Aeveloped the “"Fringe Level" concept. It is

considered that this process offers the most efficient and

economical method of premexving hides and ekins for export.

The process can bo used for all types of hides and
skins and uses only the minimum amount of vegetable tanning
extract required to turn a putrifiable into a non-putrifiable
material. In terms of quantity this involves the use of only
one quarter to one third of the amount of the normal tan offer

for producing finished leather.

Fringe Level presexved hides and akins can be used to
produce an extensive variety of finished leathers ranging from
fancy to sole and mechanical leathar. It im considered how-
ever that the product should find its widest application in the
shoe upper and garment leather industrios. This would involve
the subsequent chrxcme tanning ¢f sheep and goat skins and light

hides up to perhups 2.5 - 3.0 mn in substance. Low=-veg tanned

Continued,..



heavy hides are not considered to be suitable for chrome tanning

and would £ind their main outlet in vegetable tanned heavy

leathers.

The processing details are as follows:

goaking -~ as normal
Liming - as normal
Reliming -

(The percentages given are based
on pelt weight)

In drum;
100% water at 25°%
1% sodium Bisulphite
1% Ammonium Sulphate
Run 2 hours
Drain
Wash for 15 minutes
Rrengh -
60% Water
6X salt
0.6% sulphuric secid
(pH 3.8 - 3.9)

gonditioning -

Add 1% Chrome Powder
(25% CRy03, 33% basic)

Drain well.

continued...



Tanning -
Use 7% - 20% spray dried extract

without f£lnat depending on type
of hide ox skin being processed.

Further tieatwent -

Remcve mazerizl from drum without
wast’'ing or oiling and hang out to

dry.

Although the procesz mentione conditioning for all
types of hides and skins this is not necessary in the case of
sheepekins and may be deieted from the process if required.

It is also possib.e to use conditioning agents other than chrome.
It is possible for example to use gyntans, Generally, however,
cost considerations ure such “hat chrame conditioning is pre-
ferable. For example, srould an ilndustry ac large as the East
Indian Madras Kip market adopt some recammendations praviously
made for pre-tannage of E.I. 1':$.}ps"l based on a production of
10,000 tons the cost using eynthetic tanning agents would be
between £420,000 and £1.250,000. 1t is thought that a more
realistic level of treatment involving synthetic tanning
materials would be 2% based on pelt weight. The cost of this
would be of the order of £170,000. Chrome conditioning for
the same tonnage of finishad leather vould however cost between

£25,000 and 2£54,000.

As mentioned p:reviocusly the main ueages envircaged

COnﬁn\\.d‘ s e



for "fringe level" preserved hides and skins are in the shoe
upper and garment leather fields. Wet blue chrome tanned hides
and skins are at present an important material, perhaps the most
important, in this field and it is therefore of interest to compare
the relative merits of the two processas. Important factors to
be considered include:
1)  Production cost.
2) Yield and area changes.
3) Raw material utilisation.
4) Market considerations
a) Acceptability
b) Adaptability

¢) Versatility.

Produgtion cost

The difference may be demonstrated by choosing
a8 an example a countsy which iaports chrome saits and spray
dried vegetable tanning extract but has supplies of indigenous
hides and skins. For convenience and easy understanding the
costs are expressod on the basis of units rather than local
currency. As the skin cost is the same in both cases it

is only necessary to consider labour and tanning material costs.

continued...




Basis 1,000 lbs. of goatskins.

Item Wet Blue Chrome Fringe Level
Labour 140 units 140 units
godium Sulphide 54 54 ¢
Liming 25 " 25
De-1liming 10 * w "
Bating 3o * - "
Pic: ling 49 " 20 "
Tanning 160 * 67 *
Basifying 0 * - "
Anti-moulad 50 * 50 *
;;; " 366 *

It is clear from this example that there is a saving of 32%

in the production costs of Pringe Level as compared to those

for wet-blue chrome tanning. It _is worthwhile noting that the
labour costs are the sane as the time requigzed for the two pro-

cesses is more or less the same.

It ie alao interestino when comparing the production
costs of Fringe Level and wet-blues to examine the costs pre-
pared by K. Seshogiri and V. N. Mohammed Hussain’ in their
paper which examined the relative advantages of cxportinq wet-
blue and vegetable tanned sheepskins (Bombay slaughter house
gquality). These are set out in the accompanying table and a

further column which sets out the comparative costs of the Pringe

Level process has bLeen added.

continued...




COST OF PRODUCTION AND

EXPORT OF:

Raw Sheep

Tanning Materials:

1.

2.

o1}

(1}

13,
4.
LS.
16.

17,

2

| 1e.

——

Lime

sodium Sulphide
Ammonium Sulphate
Bating

Sulphuric Acid
Salt

Chrome Extract (-)
Sodium Bicarbonate
Preservative

Rypo

Avaram Bark
Wattle Bark
Wattle Bxtract
Myrabolam

041

Epsom Salt
Jaggery

Bleaching Syntan

Total (I and II)

I LABOUR

V FREIGHT & OTHER EXPENSES

TOTAL (I TO 1IV)

i TANNINMG MAT:RIALS (ITEM 1)
. TANNING COST AS % OF OVERALL

RAW MATERIALS COST AS ¥ OF OVERALL

(100 Pieces)

-9 -
column

1

Wet Blue

850.00

6.00
7.20
0.60
4.00
1.5%0

0.70

22.00

2.00

2.00

896.00

30.00

30.00
956.00

46.00

5.4 %

88.9 %

Columnr.

2

Veg.Tan
850.00

6.00
2.25

0.75

o. so

1.00

2.00
30.00
20.00
18.00
11.00
15.00

0.30

1.00

1.00

959.00

65.00

20.00

1044 .00

109.00

10.4 %

81.4 %

Column
3
Fringe Level

850.00

6.00
2.25

0.75

0.50
1.00

2.00

875.40
30.00

15.00
909.40

24 .40
2.7 %

93.5 %
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Tt can be neen from this cost comparison that with
regard to raw materia) costs Fringe Level is less costly than
wet blue which ia in turn less cOstly tnan the E.I. sheepskin.
With regard to laboux costs Fringe Level and wet blue are equal

and lower than those :or the E.I. sheepskins.

It is obviour therefore that at least in the areas
referred to that Frince Level can be produred more econamically
than wet blue. 1The costs given show that Pringe Level has a
prime cost of 884.0 ac comparud to 926.0 for wet blue and 1024.0
for the conventional E.1. tanned sheepskin. It is interesting
to note that the latter cost includes higher labour charges than
for the othexr two processes. This reflects a tannage time of
thirty to forty days as compared to the equivalent number of
hours for the other processes. It may also be noted that the
freight charges for Pringe Level are half those of wet blue as
this is shipped in the d4ry form as opposed to the wet form of

the chrome tanned product.

Area and yield

Nayudamma in hin paper “Crust Leathers for Export -
Some Problems" states that while for wet blues the area is
the same as that of the soaked area of the raw skin,vegetable
crust leathers show a gain in area of 2 - &%. Further, in
the work described, alchough the wet blue showed no loss of
area when produced, when the material was storasd for only

fifteern days a loss of 4% was recorded. In similar trials

PEN . 1
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on the crusted chrome material a loss of 9% was recorded. It
would therefore appear that wet blue chrame has an area which
is 6 = 10% less than vegetable tanned crust while chrome crust
has an area which is 11 = 15% smaller. Nayudamma states:
*the above data therefore confirm the trade preference of

vegetable tanned crust leather to chrome crust."®

An intensive investigational study has been carried
out recently by W.E.D. on many aspects of the processing of
*wet blue®, "Pringe Level" and "Full Veg" leathers. The
gesults of this confirm those of Nayudamma's study. nowivci.
the ¥W.5.D. experiments also incorporated a study of the changes
which occur during processing, not only with regard to area but
also substance and weight yield. In these experiments it was
necessary to have a well-fleshed and trimmed otuﬂnq material
to achieve accurate results esrecially in ths case of substance
measurements. It was considered that the work should be based

on the well-fleshed, trimmed, re-limed weight.

The details for experimental work are set out below:

M Material - Dry Nigerian Goatskins
oakings soaked in a stationary 1% Solution of
Dettol for 48 hours
+ 0.5% Na,8
Stationary 24 hours
Drum 4 hours
Drained

Nanemd { nesmd
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Limings Drum 2 RPM
5% Lime

Drummed 3 hours
Unhaired
Reliming: 5% Lime
Stationary overnight
Pleshed
1% Lime solution overnight.
Deliming: 1% Ammonium Chloride
1% sodium Bisulphite
Drumse d 4 hours pi 7.5
Pelt divided into pucks of approximately equal

weights and similar substances.

Rigkle oy pPrench

Blue Chrome Full Veg. 11:1!10: L_ov_cll
Water : 100 60 60 - 60
salt 10 6 6 6
lulp})utlc Acid 1 0.6 0.6 0.6
Drusming 2 hrs. 1hr, 1 hr. 1 hr.
pu | 1.0 3.8 .6 3.0

- Drain Drain | . ?;nin

+ Chrame ™ - - o -
+ Veg. - 10% 10% 10%

Drusming 3 hrs. 1 hr. 2 hrs. 2 hzs.




Pickle or Drench (Continued..)

Basification

(8 4.0)

Horsed

Tanned
Vater

Drumming

Basification

Noraed

Neutralisation

Retannage
Patliguor

Drying

Blue Chrome

2.2 NaHCO,

14 days

2Manco,
Washed
3% Chrome

% Highly
sulphonated
Neatasfoot

2% Low
Sulp.Spern

Nailed

Full Veg.

Piled 1
day

% Veg.

4% Burso-
l1ine QW

S8licked

PFringe Level

1 2
Dried Dried

out out
Wet Dbank Wet back
6% Chrome 20% Veg.

100% 100%

2 hre. 2 hre.

0.75% -

NalCO,

1 day 1 day
1%MaHCOy, -
Washed -

3% Chrome % Veg.
As Blue 4% Burso-
Chrome line QW

¥ailed ¥ailed

R:B. All percentages based on Limed Weight as 100.

In all cases the Vegetable extract used was MR Spray

Drisd Mimosa BExtract, and the chrome used was standard chrome

powder 2%% Cry04, 33X Basicity.

The results of the above experiments are set out in

P . ¥



table form below:

BLUR_CHROME
Limed Delimed Wet Blue Wet Blue Dry
After 14
days
Area 100 19 88 86 98
substance 100 n 8s %0 6
Weight 100 97 8s 84 28
NLL VIS
W
Azea 100 114 97 100
substance 100 71 104 103
Weight 100 L 7 104 49
PRINGE LBVEL
d
Lined Delimed Wet Low Dry Low Wet Tanned Dry
w
Area 100 112 97 90 97 102
substance 100 7 100 97 " 91
Weight 10 a0 96 s o4 36
FRINGE LEVEL
d
Lined Delimed Wet Low Dry Low Wet Tanned Dry
Yesq. veg, Vegetable
Axea 100 115 96 90 98 98
Substance 100 69 97 97 106 104
Weight 100 100 97 38 98 45

Continued...
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QOICTUBIONS
' The figures confirm that wet blue chrome givea less
area than Full Veg, especially in the wet state which is the
one in which they are sold. They show that even after only a
short storage of 2 weeks wrapped in polythens, further losses

in area occur; although there is a corresponding slight gain

in substance.

Dry Fringe Level tanned goatskins show up well when
compared with wet klue chraxe and Full vegetable, in that for
freight purposes their weight is reduced to 41% of the weight
of wet blue chrome and 70X of the dry weight of the Pull
v.nelbh Tanned Goitokim. Their area is slightly greater
than wet blue, but lower than Full Veg. Their substance is
significently greater than wet blue chrame, but once again less
than a Pull vegetable.

After reprocessing, with chrome, the dry arxea of Pringe
Level .h slightly greater than that of the corresponding repro-
cessed and 4ried out wet blue chrome: the substance and weight
however are much greater. S

Secondly, with vegetable retanned Pringe Level skins,
the area and weight: yidld are slightly less than those of

Pull Vegetable but the substance is equal.

With rringe Level hides and skins it is important

continmed...




that they are sold by area and not weight, to safeguard them ...
from being over-tanned and adulterated. 1In order to counter
possible objections that some tanners may set the skins out several
times to obtain maximum area, giving loss of substance, and the
contingent possibility that this substance would not be recovered
on subssquent reprocdessing, experiments were carried out to
determine what the effect of heavy setting was. 1Two tests were
cu:hd out !o: di!foront condit:lonl. 'rho results are set out

below \utng tho unod weight u a reference point.

8 Wet Fzinge Level ~ Set out 3 times during drying
Limed Dry Fringe Level ' After Chrome Dry
~Janning .
Area 100 e . w .
Substance 100 s 98 103
Weight 00 % o . 0w
»)  Met yringe Level - Set out only once during drying.
Limed Dry Pringe ﬁonl ‘After Chrome | pry
Ares 100 84 92 78
sSubstance 100 95 99 104
weight 100 33 4 3

These results show that only a very slight increase
in area was achieved by heavy slicking, but there was a large
decrease in substance. However, on reprocessing the substance

was virtually all regained.

continued.
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Raw Material ytilisation
The advantages of Fringe Level tanning over wet blue

with regard to production costs and area and substance gains
have been outlined. There ie however a further factor which
makes this process attractive to tanners. When producing w‘t
blues the selection reqguired is such that in general approxi-
mately 60% of the hides or skins available are suitable. An
outlet therefore has to be found for the remaining 40%. In the
case of Pringe Level tanning however 100% of the skins or hides

can be processed and subsequently selected and graded.

Magket considerations
" 7his aspect can be eub-divided into:

i) | Aécopnbuity.

ii) Adaptability,

1i1) Versatility.
Agceptability

 In most markets we* blue chrome has been accepted

but in more discerning markets there is a desire to receive
vegetable tanned goods. The reason for blue chrome acceptance
was that it was cheaper and more easily converted into shoe
uppers than full vegetable tanned leather which had to be
stripped of its considerable excess of tan before retanning with
chrome. As pointed out before however wat blue does have

distinct dfsadvantagee in that it suffers from chemical changes

continved...
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in transit and has lower area and substa .ce. Wet blues are
also very difficult to measure and malpractices easily arise.
rull vﬁgotnblo tanned crusts are overtanned and therefore
overpriced. The ovaertannirng Ae:essitatoo a chemical stripping
out of the unnecessary but paid for tannin nnd'adultczantl
which leads to an effluent problem. |

Fringe Level has the advantages Oof lower produeéidn
cost, qroaf.r.axon and luhntanéo. lower freight chai;di and is
chemically stible during transit and storage.
Adaptability

A disadvantage of wet blues is that the chemical
reaction continues during transit and stoxage giving rise to
olation. This necessitates correctional treatment before
further processing. In addition the lack of substance has to
be improved by retannage with vegetable extract or expensive

resins before being ready for £finishing.

Pringe Level overc mes the critic.sm levelled against
full vegetable tanning in so far that it is cheaper, not over-
loaded and therefore does not need to be stripped chemically
and does not caulo‘an effluent problem. It readily wets back
for reprocessing with chrame and/or vegetable tanning.
Versatility

1t is impossible to produce a full vegetable tanned

leather from wet blue chrome but one can produce full vegetable

continued...
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tanned leather from Fringe Level.

shoe upper leather can be produced from wet blue by
subsegquent re-chroming and retanning with vegetable tanning
extract and resins. Shoe upper leather can also be produced
from Pringe Level tanned material by subsequent re-chraming.
Pringe Level c;ln also be processed into garment, upholstery.

harness, case and sole leather.

The following results for physical tests carried out
by the BILMRA on shoe upper leather produced fram Pringe Level

1ight hides may be of interest.

Tensile strength

Two tests carried out at right angles.

Thickness mm. 0.92 0.94
Tensile Strength Kgms. per sq. mm. 2.54 1.87
Elongation at break % 46 48

Breaking Load kgms. 23.4 17.6

nn Tear
Thickness mm, 0.97 0.90

Tearing load kgms. 7.6 9.5

Lastometer
Load at grain crack kgms. 14

Distension at crack mm. 5.8
Load at burst kgms. 43

Distension at burst 9.4

continuad...




These results may be summarised as follows: the tear strength
is adequate for leather of this thickness; the tensile strength
and elongation at break are satisfactory as is tho lastometer

distension on grain crack.

The many advantages of Fringe Level have been oﬁtliﬁ“.
These are its low production cost, incraased area and iubctnnéc,
efficient raw materisl utilisation and its scceptability, adapta- ~
bility and versatility. It is however considered that a short
description of exactly how hides and skins tanned in the Pringe

Level manner are recognised will be of interest.

They are light coloured, light in weight, of good
handle, smooth grained and instantaneocusly wetting back with no
leach-cut. This permits their use for the light pastel shades
which are requested for modern fashions. The skins are
immediately available for conventional further tanning processes
whether chrame or vegetable. It ie worthwhile noting that scme
of the types of leathara men-ioned are now being produced from

Pringe Level stock on a limited but increasing commerxcial secale.

When tanning with chrame not only is it not necessary
to strip Pringe Level skins by alkaline means, it is also not
necessary to acidify them as the chrame liquor is sufticiently
acidic for the chrome tannage to be carried out and basification

is reduced to a minimum. An important development of the

Continued...
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chrome tanning process has been achieved recently by WED in
which the wetting back and chroming take place simultanecusly
thereby ensuring that a virtually instantaneous tannage is
achieved without any effluent whatsoever in this ultimate part

of the process.

It must be stressed that this type of tannage is a
full chrome tannage on vegetable extract preserved skins or hides
and is not a semi-~chrome tannage. An indication of this is pro-
vided by the fact that Pringe Level skins which have been chrome
tanned have proved satisfactory for the new waterproofing process
developed by P. 8. lri.qqn’. This process involves the treat-
ment of c‘hra\cd skins with a linear di-acidic molecular reaction.
It is reasonabls to assume from this work that sheep or goat=-
skins can be used for waterproofed clothing and shoe upper
leathers respectively. Work is at present in hand on water-
proofing light hides using this process in view of their extensive

use in shoe upper manufacturn,

1t may be concluded that this method of preparing
hides and skins for export and its consequent development of a
1ocal industry provides the basis for the eventual development
of domestic lsather industries which will produce finished

leather and goods for national and international use.
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