A SURVEY OF LATEX COAGULANTS USED BY
MALAYAN SMALL-HOLDERS

BY

Fpoar Ruoops

Introduction

Although it is the fact that rubber produced on small-hold-
ings has for many years formed a large part of the total amount
of rubber exported from Malaya, il has not until recently become
possible to obtain reliable information as to the nature of the
coagulants commonly used by small producers. A great part of
the rnbher from Malayan small-holdings finds ils way 1o the
United States of America and. although the fact of a steady de-
mand might perhaps be taken as some indication that the
intrinsic properties of such rubber are reasonably satis-
factory and that dangerous coagulant substances are therefore
not i general use, it was nevertheless considered necessary to
take the first opportunity of making a survey of the coagulants
commonly employed. Information based on direct analyses of
relialle samples drawn from all parts of the countiry has been
lacking and, in its absence, nobody could state with any certainty
that the most suitable available coagulants were used either
aniversally or even by the majority of small-holders. A survey
of this nature demands for iis proseculion an organisation which
is able to make a close search through muny villages in aill
districts, because most small-holders, or the tappers employed by
them, purchase their supplies of coagulant in small bottles from
local shops and there can be no certainty that the coagulants sold
in one shop are identical with those sold in others nearby, or in
neighbouring villages. The recent establishment of the Small-
Holders’ Advisory Service with Asiatic Rubber Instructors
stationed in a number of districts made such a survey possible
amd towards the end of 1934 coagulants were collected in the
States of Kedah, Verzk, Negri Sembilan, Pahang, Selangor,
Johore and also in Malacca Territory.

Method of Sampling

The Asiatic Rubber Instructors, who were responsible for
the collection of samples, purchased unopened Dottles of all
available brands oi coagulant from shopkeepers in all districts.
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Their meetings with the small-holders also often enabled them to
discover which brands if any were specially favoured in the dis-
irict. The samples were forwarded to the Institute for analysis
together with notes as to cost and, where possible, relative
popularity.

Testing

lefore analysis, the volume of each sample was measured
so  that, where analysis indicated that constituenls were
present in a diluted form, fairly accurate cost comparisons
could be made against the price of the samce material at com-
mercial strength.

Each sample was analysed qualitatively and the amounts of
major and minor constituents were determined. No attempt was
made however to estimate the amounts of harmless impurities of
which traces were found in  some samples, Careful watch was
kept for traces of the melals, copper and manganese, but in no
case were they found present in dangerous amounts.

The results of the analyses of samples collected and tested
between September 1934 and Blarch 1936 are set out and dis-
cussed according to States.
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Coagulants used by Small-Holders

(1) Tme Stark o Kepau

In addition to the coagulants detailed in Table I, a few small-
holders were found to be employing alum as a coagulant and,
in rarer cases, sodium bisulphite. The survey thus indicates that
of the twenty-eight different brands of coagulant used in this
State, sixteen contained sulphuric acid alome, or were mixtures
in which it was either a major or a very appreciable constituent.
In eight of these cases sulphuric acid was the only
coagulant present; in five cases it appeared in admixture with
small amounts of hydrochloric acid and in three other instances
it was found in association with alum, acetic acid and formic
acid respectively. The concentration of sulphuric acid varied
approximately between 22 and 67 per cent from brand to brand.
This is indicative of considerable dilutior by the bottlers who are
no doubt actuated firstly by considerations of profit, secondly by
the possible loss of trade which might result from injuries by
a 95 per cent commercial acid in the hands of unskilled persons,
and thirdly by thedesire to offer a product which, although cheaper
to produce, will have approximately the same efficiency as formic
or acetic of good quality. -

Six samples were formic acid of good quality of which the
strengths lay between 79 and 90 per cent. This acid is sold
commerciaily in two strengths of 80 per cent and 90 per cent so
that a charge of dilution by the boitler cannot here be made
with fairness. Four samples were undiluted acetic acid of good
quality.
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(ii) THE SravE OF PERAK

‘I'able 11 indicates that the situation in Perak is very similar o
that which maintains in Kedah, Of forty-four samples analysed,
no fewer than iwenty-seven consisted either of sulphuric acid
alone or contained it as a very appreciable constituent, Mixtures
of sulphuric acid with one or other of the substances alum, hydro-
chloric acid, acetic and formic acid were again found, ‘The con-
centration of sulphuric acid from brand to brand varied over the
range 22-69 per cent which is similar to that found for preparations
used in Kedah. Many of the brands used in Kedah are also found
in Perak and emanate froin the same group of wholesale bottlers.
Of the seventeen samples of formic acid found in this State, eight
were in use in the single district of Selama. Six of the samples of
formic acid were seriously below commercial strength and had ob-
viously been diluted deliberately by the bottler. No samples were
found in which acetic acid was the soie coagulant present.

Reports from the various districts indicated that the more
popular brands were those which were later found to consist either
solely or mainly of sulphuric acid.

(it} Tag Stary oF NEGRI SEMBILAN

The investigations made in this State indicated beyond doubt
that the coagulant in almost exclusive use is formic acid of good
quality and strength. One sample, although labelled “acetic acid”,
was found to consist of 88.2 per cent formic acid. The survey re-
vealed only one sample consisting of any coagulant other than
formic acid. This sample was “Aeroplane Brand” coagulant {see
Perak No. 3) containing 57 per cent of sulphuric acid. In this
State however, this brand of coagulant was not found to be po-
pular, and the conclusion can safely he drawn that formic acid is
the coagulant in general use.
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= _g Constitnents ! ‘“.m{)m’mf’“ by " purchase in this |
Z =4 = _ weight per cent gy g aatlons of |
! C Districts e = : S O
Brand Where }'ler;:" 2., | 52 ] ; : o . Cross
if any | bottled ‘;nld f* = I B, ® | : - Formic @ Acgetie | Reference
| HEv} . i ; i Tormi wntio ! acl ! :
: . S i Major I Mmor*‘ 1011:11‘10 Acetic weid acid
i = | o acid | paeid oo
. ‘ =T ! ‘ ; WY 99%
! | | e . LA
| Acetic | Kuala i Kuala (i 0] 50 | Formic acid | .. '6':4 L 14.51
acid | Lipis Lipis f ; ‘ :
Best do j do . 200 1 256, Formie acid l ... - Hp& .+ 1654
Acetic ! : 5 ‘
acid : ; _
do do cO280 - 25 Tormic acld | ., 9T 13.32
do ; do 270 25 . Formie acid ; . 84,8 17.97
I do ; do i 28h 25 | Formic acid “ T A 16.74
! Monsoon | Bentong Hentong 345 25 Formic acid ! 85.5 . 1887 !
' | Raub | Raub - 350 i 25 : . 896 | 18.04
! Temerloh 1 Temertoh © 345 | 30 1 15.97
i ‘. ! | '
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Bample
No

Rrand
if any

'figéi-'
No. 800
Cat
Formie

acid
No. 1872

Shamrack

Where
bottied

Dong
do

- Bentong

Temerlols
do
do

Bentong

i Pekan

Bentong

Raub
Temerloh
Beserah
Gambang
do
Pekan

TABLE T—(Continued)

&
RTIPTITEE I
Districts |
where | 2.8
sold = |
£
LB
. Dong 300 !
: o P275
! Bentong 345 -
. Temerloh | 385
‘ do ©B380
do 325 ¢
. Bentong 310
, Pekan 360
: Bentong 700
i Raub 340
. Temecloh © 845 |
{ Beserah 340
- Gambang | 630
| do [B70
Pekan

240

: . | What user VS Lo
Comporition by - ¢ paj :

2 ‘ Constituents ‘rht ber . purchase in this
E | WEIZAL Per Ctht - form 4 gallons of |
. S e

T ! * ‘ : C Bormic .
=g | L i Formic Acetic
3 | Major . Minor | 1‘(‘)1‘1}11&. éAce_bw: acid acid |
g : Loacei acid : :
~ | | 00% - 99% |
28  Formic acid : . . 884 , ., i 17.08

25 ' Formic acid | 900 .. 1 1652

25 Formic acid © | 83.5 ... 1 1419

30 : 90.1 ... 1 14.16

50 | Formic acid 70.5 e | 2109

25 ° Formic aeid . | 63.0 . . 198

26 Formic aecid @ &1.8 ... !} 16.87

25 4.8 ce 1848

55 Formic acid =, . g7.4 eee 119207

23 - Formie acid 89.9 ... 13.38

30 8RO L L 1581

30 : 701 L 1824

54 : 824 o . 17.0%

60 87.8 . . 1668

80 Coands 17.24

—

Oross
Reference

e

9%



TABLE 1l[—(Continued)

<

Q
’_gl 5! DBrand
E = ifany
|..—. -
15 | Chinese
Label
16 cew {
17 | Crossed
Flags
18 | Cock
19 | Ant
‘ Formic
20 | Japanese
‘ Acetic |
21 | Tiger !
; Acetic |
29 ! !

ren

Where
hottled

Kuantan

do
do

do
Pelan

do
do

do

Districts
where

sold

Kuantan

do
do

do
Pekan

do
do
do

t

Volume per bottle
cc

Price per bottle
centp

TFFormic acid

| Formic aeid

Constitnents

Major

Formic acid ‘
Formic acid |

Formic acid .

" Formie acid |

Acetic acid |

! Acetic acid ‘

Minor .

P

‘, Composition by
i weight per cent
|

i What user pays to

purchage in this |
form 4 gallons of 1

I Formic
acid

83.9
83.5

59.4

Acetic
acid

97.9

| 96.3

i
|

| Formic .

acid

90%
$

13.90

14.91
16.11

21.17

Acetic
acid

99%
¢

12.26

14.37

|
|
|
i
b
I

'
|

a
\
I
|
|
|
\
!

Cross

Reference

£



TABLE TIL—{Continued)

Lo b
e

Brand |

Where
itany : botltled
Cat i Pekan
Formic
| do
\ do
|

where

i
| Districts
|
' gold

Yolume per hottle
o

Price per boitle
cents

Constitnents

l Composition by
| weight per cent

Major Minor

365 | 25

$40 | 25

320 | 25
|

Acetic ack

d
Acetic ael
Acetic acid

“.
|

|

Average prices paid by

' What user pays to .
. puorchage in this
i form 4 gallons of |

aclds in four gallon lots are

Dealers costs for formic and acetic }

taken as :

: ; 5 Cross
l © Formic | Acetic . Reference
i Formic !Acebic' acid acid ™ |
i acid | acid
| ! 90% 99%
] I %
E ‘ 96.7 " 12.75
978 13.58
L 93.6 . 15.02
users 16.31 1350 |
9.45 7.90
| Lo to
- 9.90 8.25
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(iv) Tl STarE or PAHANG

It will he scen from T'able 111 that, in this State, formic and
acetic acids are used exclusively. Of twenty hive samples, twenty
were found to consist of formic and five of acetic acid. In four
instances formic acid was being sold in a diluted condition hut, in
all vther cases, the coagulant, whether formic or acetic acid, was
of reasonably good commercial strength.

(v} Tar Stars oF SELANGOR

The search in this Stale revealed the fact that formic and
acetic acids are used almost exclusively. Tn all, five samples con-
sisting of sulphuric acid were found and these represented in
each case the remains of consignments which had proved to be
virtually unsaleable in the various districts. Of these, [our were
brands which find a ready sale in the north but the Selangor
small-holders are not apparently converied to their use. In the
remaining insiance, a 34.5 per cent sulphuric acid was being offer-
ed as acetic acid but it was net popular. It 1s a fairly common
practice in some parts of this State for the head-man of a village
to purchase a whole demijohn of commercial formic acid and
to issue it in small lots to the small-holders., It may be said of
this State that undesirable coagulants are not in use.



TABLE IV
Coagulants used by Small-holders in Johore

Composition by

What user pavs to

| purchase in this form

| | @ | Constitnents )
i g 2 weight per cent 4 gallons of
o . I P2 F 8 ; - - ! ‘
2 s Brand | Where , Districts | 5 i f 3 B .2 ; R o
Hw . it bottled | where | g g & « 5 g 8. BF  glE
= | 1bany ottle gold jg L oRea 12 & 9 2% B
‘s & | Major Minor = \Qg T e2le =& -
=] s S fe s
: =8 ! = | PR B ‘
is | 2 o4 B 95y 09y
- : ? LI _§ ¥
1 Sun Muar Muar 670 = 45 . Formicacid - 700 L .
2 | Hed De- do do 630 1 40 | Formic acid . . 165,53 ...
| mijohn 315 21 ' Formicacid . . . (o84 L .
3 i Chinese .. do 640 46 | Formic acid .. . PB4
i Label : 4
4 | Lion Muar do . B30 ' 40 | Formicaeld, 73.0: ..
5 | Bee . Johorey, : : _
i Babru | i o s aeid CRAT
: &Kota) 650 45 | Formie acid. I 584.‘ ..
| " Tinggi/ : ? |
6 Sham- do . 650 45 } Formicacid . . 1942

rock

| Cross

' Reference

Tormic
acid

: =]
IR o=

00

15.68

15,91

1R.67 1
15.84

13.18

13.87

12,01

06



TABLLE 1V—(Continied)

’ Brand

o | ! f
] ';r_.ci Brand  Where ‘rl)l‘s}t;?:;s
E “ 1 if any  bottled | sold
\
Johore
7 Cock's Bahrn
Head & Kota
Tinggi
8  SBoroban do
9 - Cat’s d “
Head ©
10 | Cacg Kluang

Volume per bottle

e

660

@
S
<

300

Price per bottle
cents

45

-84

25

Major |

i

|

; Formie acid
Formic acid

Formic acid.

; L
. Formic aeid!

Jonstituents

Minor

ew

Composition by
weight per cent

What user pays to |

. purchase in this forn |

4 galions of
2o i 2 .
8 E (g B Eg 2% E3
,E,c| T . R =9 g« | 5
2 EE . e 2% o2 =
{ CBI ] = =
EE°|5 B &
-E" iE° i 8 ’5 9;0 o oy
i~ =R 1'71& A 997 0% i
_mL b ,4.;__“,;&5_;, $ $ __
. 92,0, e 12,00
. 79.1 .. 12,78
. ... 1809 . . 16.85
i
: ' 84.8

{ross

4; Refercnce

16



TABLE TV—(Continued)

| L C tion b . What user pays to |
3 o E Consbituents omposition by | purchase in this form
‘ %’ = ; weight per cent | 4 gallons of
i 2 ° ? - ;
1] siricts - = ! : | , .
;mo Brand . Where El)l“%{::::;s 5. 0 fg . Fle b .Eﬁ g 'é"’ Cross
e | Ted EN-S '8 E o  ElEm E3 | BE
CEZ ifany  bottled | sold = s : : | ’3 ‘—g_-g g g 2§ g Z 8 Reference
g = ¢ Major | Minor g 22 o E f = - - <
H — = = = = ]
1 !;-D ~ : ! E _E"‘ ‘E, : 8 : s . TS : a a
i i i = = -n = 98y 997 ;90
N L= $ % L
- N | o
11 800 Klvang ... - Formicnagcid I vee b aee | oeen (008
Brand ‘ ‘ : '
iz Bpider - .. do ... . Pormicacid D vee Doaen | oae. 18D3
13 - Greem . Muar 670 33  Formicacid Sulphuric | 19.5 ... i ... |387
. : p . : |
© Demi- : P oacld |
john ‘ | : : .
14 Ble- Kluang = ... ... iFormicacid, Bulphuric :29.4 .. | ... 35.0 : i
: phant ] ‘  acid :
15  Bwan . Johore | ‘ : !
: Bahra . | 1468 |

& Kota 620 . 85  Sulphuric i [66.4 .. !
i Tingei _ acid i : i i
16 ° Motor I .
¢ Car ‘ |
i
|

do 5S.St}lplmric !632
o acid ‘ i !

26




TABLE 1V- (Continied)

; ' . - What user pays to
' @ Constituents - Composition Wy bypehase in this form |
B - | weight per ceat 4 gallons of !
E = 5 |
@ § ¥ fate -:'-" = " R . . - . —
2.4 Brand | Where ° [:‘3&2‘?% 2 f = E e - s = o | Cross
£ if any bottled ) P B _ =g g% 2% £g |Ex Reference
& sold | g © ) = =% =28 £& ! 2% .
1 = § Major | Minor = g8 2 o S = | o=
] Sk & B9y 99% | 90%
o T @ ‘ =% ¥ &
17 | Three : Johqre) : :
! Rubber - Penang ' Bahru s 700 40  Sulphuric Hydmchio-‘nz.o 1.1: ... .. 18.7% Kedah
| Leaves P& Kota| i | i . -
i : r]\inggi ac! rlb aCld l %0. ]1.{0
. ) : : era
: : : ar  Aratinmaid - ; p No. 20
18 ° Red De- Muar 680  3H  Aceticacid R 11 1Y S ... 1898 :
mijohn : : : :
19 . Acetic . ) :
i acid o de 750 85 Aceticacid LA ¢ 1. 25 R 9.04 |
Avelage prices pmd by users 16,74 11.49 , 14.48 J
_ . ; ‘ ;
€y
- Dealers costs for formie acid in four } ! ! ! J'ﬁé }
gellon lots i3 taken for comparisen as ’ Lot 9 80 |
. 4{ E -

£6



TABLE V

Coagulants used by Swmall-holders in Malacea

¥6

! | What user pays to |
| | ! Constituents Composition by ¢ er pays Lo
. E N |Volume] Price | : weight per cent | purchage in this form
Brand |y - Digtricts ST g | 4 gallons of : Cross
Sample, ~ | Where| © T per i . — I Refer-
No. | anv bottled| sold bottle | botile | : | Formic Acetic
: - ' I ce | cents ! Major } Minor | Formic Acetic | acid acid enee
i H : . ; acid acid | 90% 99%
1 . ' ; * \ i &
R SN DU R S i ; P
: H i |
i 1 . i 1
1 ... Alor Gajah| 700 [ 40 2 Formic acid | ... 46.2 i 20.23
2 . . | do 690'| 40 | Formic acid l e 84200 1478
3 N : Bumbia 630 | 48 1 Formie acid : ‘ 83.2 | i 14.98
: 1 5 / ] \ : ! L i
F A N ' Durian 630°] 45 . Acetic acid i ! o995 P12.91
' | Tuoggal | . 1 : 1 ? :
~ L | | S L | i
Average prices paid by users ¢ 16.66
Dealers costs for formic and acetic ‘ 9.45 | 7.80
acids in four gallon lots are taken > - to | to
ag 1 — o ‘ 9.90 8.25
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(vi} THE StaTE OF JOHORL

Tt should be mentioned that, in addition to the coagulants
detailed in Table TV, a number of small-holders were noted to
be employing self-made mixtures of alum with acid. It will be
~ observed that, in this State, formic and acetic acids are not used
exclusively and it was noted in North Johore that the Green
Demijohn Brand was one of the two brands most popular with
small-holders. This coagulant contains a by no means negligible
proportion of sulphuric acid. Four other brands of coagulant
containing this acid-either alone or in appreciable proportions were
finding a sale in various districts and, in view of these facts, it
would appear that in this State the amount of rubber produced by
the use of sulphuric acid cannot be taken as negligible.

(vii)) Maracca TERRITORY

In this terr1tory formic and acetic acids are seen to he in
exclusive use, but in two cases fOl‘mlC acid was being sold in a
diluted condition.

Cost of Coagulants

From the volume, price and percentage composition of the
samples, comparable figures have been derived in Tables 1 to V
for the prices paid by users, for four gallons of commercially pure
coagulant when purchased in bottles. It will be seen from the
tables that, for the same brand of coagulant, users in different
districts pay in some cases widely different prices. This had been
expected ; different retailers work to different margins of profit.
A very rough indication of prevailing prices for different coagulants
is obtained by averaging all the calculated prices found for a par-
ticular coagulant in different States,

The average values are given in Table VL

TABLE VI
é :
i Estimated Average price paid by user for
Coagulants price paid by | 4 gallons when purchased in bottles
dealer for i
' 4.gallon lots
5 Kedah | Perak | Pahang | Johore
SRS SN U DU NN SO SN N NN S
| L2
Formic Acid | 945 — 0.90 | 1479 | 18.04 | 16.31 | 1443
o Acetic Acid | 7.90 . 8.25 12.60 .. 1 13.5%
Sulphuric 4.80 1.8y 11.29

Actd
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It is at once seen that, between the purchase of acid in demijohns
by the dealer and its sale in bottles, there is a very large increase
in price and that, where small-holders can either individually or
collectively purchase supplies in four gallon lots, not only do they
obtain a coagulant of known and constant strength but they also-
effect a considerable saving in cosl. It is found however that, in
many districts, small-holders are not easily persuaded to ihe
svstem of collective purchase, and they or their tappers are likely
to continue to obtain their individual supplies in bottles. Because
of this fact and because the difference between “demijohn prices”
and “bottle prices” is considerable, it was felt that there might
be scope for large importers of formic acid 1o bottle and distribute
supplies of good-quality acid, in sealed hoitles at more reasonable
prices. Enquiry revealed that this would in all probability prove
impracticable. A large organisation considered the matter care-
fully and it was estimaied that when bottled, sealed, labelled and
packed for distribution, in free cases containing 36 bottles the
price per half-pint bottle of formic acid would approximare 25
cents, which is equivalent to a price of $16 for four gailons cof the
acid and shows no improvement on the prevailing prices shown in
Table VI, This is unfortunate because if a gond-quality bottled for-
mic acid of guaranteed strength could have been placed on the mar-
ket at a competitive price it would have assisted materially the
efforts which are being made to wean the small producer from the
use of undesirable but cheaper coagulants. The small shopkecper-
bottler, whose overhead charges are small, can make a handsome
profit on the bottling and local distribution of formic and acelic
acids but there is little scope for the wholesale distribution of
bottled supplies from a central business depot to distant sale points,

The position is further complicated by the fact that sulphuric
acid, because of its very much lower initial cost and higher
coagulative efficiency, does admit of this procedure. Certain non-
Burepean organisations have undoubtedly made use of the fact
and are distributing by road, bottled and labelled sulphuric acid
coagulants irom central depdts to shopkeepers In many districts
at prices lower than those of acetic and formic acids. ‘The small-
holder or more particularly the tapper, who is often paid by the
holder on the weight of sheet rubber which he produces, is con-
cerned mainly as to the price of available coagulants. He has
usually no knowledge of their chemical nature and a brand of
coagulant which produces tore rubber at a lower cost is attractive
to him. It is unfortunate that these non-European organisaiions
have taken advantage of the low price of sulphuric acid in this
way; they have popularised to an appreciable extent coagulant
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mixtures about the use of which the manufacturer is nervous and
it will take time and much propaganda to displace them.

Labelling of bottles

In nearly all cases, the samples consisting essentially of
sulphuric acid were being sold in bottles hearing coloured
distinctive labels designed to attract the eye. In most cases the
label gave no indication of the chemical nature of the contents.
In no single case, where sulphuric acid was the sole or main
constituent, was the fact disclosed on the label. In a few cases,
samples containing this acid as an active constituent hore labels
which mis-represented the nature of the contents. Tn Kedah (see
Table I, No. 16), a mixture of sulphuric and formic acids was on
sale as “90” Formic acid. In Perak, (see Table IT, Nos. 26 and 27)
two mixtures, one of sulphuric and formic acids and the other of
sulphuric and acetic acids were sold as “Acetic acid 99%” and “90%%
Formic” respectively; in Selangor, a sample of sulphuric acid was
sold under the label “Acetic acid B”. This indicates that those
who Dottle sulphuric acid for sale to small-holders are by no
means anxious to advertise the fact hut rather to hide it.

Among the samples which were found o consist of formic
and acetic acids, there were again a few cases of mis-description.
In Pahang (see Table IIT, Nos. 1, 2, 20 and 23) three samples of
formic acid were described as “Acetic acid”, “Best acetic acid” and
“Japanese acid” respectively and one sample of acetic acid was
sold as “cat formic™; in Negri Sembilan one sample labelled
"acetic acid” was found to consist of formic acid.

There is at present no legal obligation on the bottler of
coagulants to describe on the label the nature and strength of the
active principle, and those bottlers whose coagulanis are sold
under brand names only and who do not attempt to disclose the
chemical nature of the.materials used, commit no breach of the
law ; those on the other hand who sell say sulphuric acid in the
guise of acetic acid, could probably be punished by law for such
mis-description. They are however in a minority. It would
greatly assist the efforts of the officers of the Small-Holders
Advisory Service, if all those who bottle or sell coagulants were
bound by law to describe on the labels the nature and strength of
the coagulant concerned. Asiatic Rubber Instructors could then
in the course of their duties advise small-hoiders to avoid certain
specific brands of which the constituents were admittedly
undesirable.  Analysis of samples collected irom time to time
would make it possible to punish those who mis-described deliber-
ately the nature of the coagulant sold.
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Individual Coagulants and the Extent of their Use

In order to obtain an indication of the extent to which the
various coagulants are in use, the acreages of rubber on estates
of less than 100 acres, as shown by the Rubber Statistics Hand-
book 1935, are set out by States in Table VII against the coagulants
favoured.

TABLE VII

i
| Acreage of rubber on estutes of less than 100 acres

| ]

Coagulants Total

favoured

Nepri ;
/| Sembi- Pahang|Malacea Johare
lan :

| Kedah ;

|
‘Acetic and | i \ : }
formic acids { .. ' .. 137T830] 82,707 | 76,902; 74,985 | .. |392,444

| Mainly sul-
phurm acid

100,591i254,sssl S T | 355,577
Mainly acetic ;

|
and formie, )
3
{
)

buteulphuric
aeid also '
nged in
appreciable
amounts

T VU S . 1302,580| 392,580

It would seem that on roughly one-third of the total acreage
of small-holdings, the coagulants used are those employed by
European-owned estates. In the four territories, Selangor, Negri
Sembilan, Pahang and Malacca which make up this acreage, the
position with regard to coagulants is very satisfactory.

In one-third of the total acreage, the favoured coagulant is
sulphuric acid. This acid is sold in a number of forms. It is found
in the main as a simple mixture of sulphuric acid and water. It
alsa occurs under different names in admixture with small amounts
of hydrochloric acid. The compuosition of these brands is 53--54
per cent sulphuric acid, together with amounts of hydrochloric
acid up to 1.5 per cent (see Table I, Nos. 10 to 14, Table 11, Nos.
20 to 25 and Table IV, No. 17). Curiously enough one of these mix-
tures is named “Coagulatex” and in 1918 Eaton, Grantham and Day
(1) described tests on a proprietary coagulant which bore this name
and had an almost identical composition. 1t is probable that this
preparation may have survived since that time. Sulphuric acid
also appears in preparations which contain in addition, acetic or
formic acids. These mixtures, like those containing sulphuric and
hydrochloric acids, are designed to simulate pure acetic and formic
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acids in pungency, appearance and ecffectiveness while allowing
greater profit to the bottler. It is surprising that sulphuric acid
is in such common use over such a large area and the indications
are that it has been in common use for some years. This is the
outstanding feature of the survey. Although nobody has been
aware of the fact, vsers have undoubrtedly consumed thousands
of tons of rubber prepared by the use of this acid during the last
few years. There have been many signs of nervousness on the
part of manufacturers when, during slump times, some large
estates proposed to use this acid and a few actually did so. Tests
carried out by manufacturers’ organisations on specially prepared
samples led to the issue of a strong request hy the Institute that
estates should refrain from the use of this acid; it was further
requested that any estate which did employ it should declare
the fact to the buyer at the time of consignment. The feeling
among manufacturers is one of timidity towards this coagulant,
even when it is known to be in the hands of comparatively skilled
persons. ‘That it should now transpire that it has been largely
used for some time by the country’s most unskilled producers is
disturbing. It is tempting to infer that, because of the undoubtedly
targe amounts of sulphuric acid-rubber which have been consumed
without serious outcry, the grounds for the prejudice against its
use are not strong but manufacturers may however have had
difficulties which have not been made known and which may
perhaps be traceable to the coagulant. Further there can be no
gainsaying the fact that the use of numerous coagulants of this
type must militate against uniformity in Malayan rubber as a
whole and it would therefore he extremely unwise not to deter
small-holders from their use wherever possible, Iortunately, the
Small-Holders’ Advisory Service of the Institute, which has brought
the facts to light, can be and is being emploved actively to advise
and persuade small-holders in the territories concerned to use
formic and acetic acids only. There are already indications that
the propaganda is having the desired effect.

Although, in the remaining one-third of the total acreage of
small-holdings, the chief coagulants are formic and acetic acids,
the popuiarity in some districts of Johore of certain brands which
contain sulphuric acid, is rather disturbing. '

In all districts, where organic acids are in use, formic acid is
much more popular than acetic acid. Tt will be observed from
Tables I to V that, of seventy samples of these acids found in the
country, fifty eight were of formic acid. On European estates for-
mic acid has very largely displaced acetic acid and the same is
apparently true of small-holdings.

Alum enjoys only a minor popularity as a coagulant.
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Summary

A survey has been made of the coagulants employed by
Malayan small-holders. Although in the main they are found 1o
be employing formic and acetic acids, sulphuric acid is found to be
emploved to a much greater extent than has been supposed.
Propaganda against the use of this coagulant was commenced
recently through the Small-lHolders Advisory Service, and reports
from the districts are encouraging.
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