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Abstract

CoftgulaDt AC ctn be very nfely nied m coagulant for NR latex. Ibe
optimun dotage required for coagulation It 8 g per dry kg. rubber and
coherent coagulun If obtained Inabout  hn. The rubber obtained with
thla coagulant hat noooey viecoeity about 4-6 unlta lower than conven*
tlonal formic acid coagulanted rubber. Hie technologlca] propertiei
of the rubber procesMd wiltii thit coagulant It comparable to thote obtai-
ned for conventionally proceated rubbers.

Introduction

Coagulation of Hevea latex is the primary process in the con-
version of latex to marketable forms of natural rubber viz., sheet,
crepe or crumb. Field latex after dilution is conventionally coagula-
ted with organic acids, usually formic or acetic acid. Formic acid
is now the best available coagulant for NR latex. During the past
years several other materials were tried and evaluated as coagulants
for NR latex. Wiltshire (1932) suggested the use of sulfuric acid
as a coagulant for latex. Later on further work on the use of sul-
furic acid for coagulation was carried out by Martin and Davey
(1934). They have reported that correct dosage of sulfuric acid for
coagulation will not in any way affect the raw rubber properties
or vulcanizate properties while excess quantity of sulfuric acid will
deteriorate the properties of rubber. The findings of Martin and
Davey was later confirmed by Van der Bie (1946) and Best and Mor-
rel (1955). Other methods of coagulation have also been investi-
gated. John (1966 a,b) reported the auto-coagulation of latex
in about 48 hours by bacteria and yeasts. The time of coagulation
can be further reduced to about 16 hrs by adding carbohydrates
(John and New Sam, 1969). John and Pillai (1971) suggested theuse
of anionic surfactants for even speedy coagulation. In a later work
John (1971) has reported the continuous coagulation of latex by
the use of the surfactant dioctyl sodium sulfosuccinate and the salt
calcium chloride at about neutral pH.
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In the present paper attempts have been' made to evaluate the
suitability of coagulant AC, which is a der' /ative of sulphamic
acid, supplied by M/s. Dharamsi Moraiji Chemical Co., Ltd.,
Bombay. This chemical isa white free flowing *olid, non-delequecant
and highly soluble in water. The solid or the solution is non
corosstve and is less acidic than sulfuric acid.

M aterials and Methods

The first part of the study was to find out the optimum dosage
of this chemical for same-day coagulation and next-day coagulation.
Field latex collected from the RRII experiment sUtion was used
for this study. Known weight of latex samples diluted to approxi-
mately 12.5 drc were coagulated by adding different quantities of
coagulant AC ranging from 2-12 g/kg drc as one per cent solution
with control samples coagulated with acetic acid a~d formic acid.
Complete coagulation was observed within a period of 2-3 hours
only in samples to which coagulant AC at the rate of 8 g/kg drc
and above were added. Lower dosages of coagulant AC ranging
from 5-7 g/kg drc were tried for next-day coagulation. Though
coagulation was observed to be complete, air bubbles were observed
on the lower surface of the wet coagulam. This coagulam on sheeting
and drying had an unsatisfactory appearance. After fixing the opti-
mum dosage of this chemical for the same-day coagulation of field
latex, the percent recovery of rubber was evaluated. Known weight
of latex samples were coagulated by adding coagulant AC, formic
acid and acetic acid in the usual dosages for the same-day coagu-
lation, the coagula were machined, washed, and dried at 70®C
in an oven, determined the weight of dry sh.fets and calculated the
p~cent of dry rubber content recovered. (Table 1).

NR latex was collected from 6 differcrjr sources. Each batch
of latex was divided into two parts. One part from each batch was
coagulated with formic acid as reference (4 ml per kg dry rubber).
The other part was coagulated with coagulant AC (8 g per kg dry
rubber). The pH of coagulation with formic acid and coagulant
AC were 4.8 and 4.95 respectively. The la.ices for which formic
acid was used as coagulant formed coherant coagulam in 3 hrs,
while coagulant AC treated one., took only 2i hrs. Of the six
batches, 4 were processed into ribbed smoked, sheet rubber and two



TaUe I« Percent Recovery or Rubber

Coagulant AC Formic Acid , Acetic Acid
8 gm/Kg. drc 4 M/Kg. drc 8 cc/Kg. drc
36.67 36.65 36.68
36.64 36.67 36.69
41.03 41.08 41.04
41.04 41.00 40.91
40.42 40.30 4043
40,38 40.36 40.48
40.37 40.37 40.3S
40.33 40.35 40.35
40.27 40.25 ' 40.25
40.2S 40.24 400

into solid block rubber. These sheet rubber samples were subjected
to visual examination, evaluation of raw rubber properties, acid
retention in the raw rubber, cure properties and technological pro-
perties while the block rubber samples were subjected to evaluation
of raw rubber and cure properties. Raw rubber properties were
evaluated as per IS 3660 and technological properties as per IS
3400. The raw rubber properties studied were ash content, nitrogen
content, initial plasticity (PO), plasticity retention index (PRI),
accelerated storage hardening, Mooney Viscosity and acetone
extractable materials. For evaluation of cure properties, with each
sample a gum rubber compound as per ACS*I formulation and a
tread compound were prepared. The formulations are given in
Tables 2 and 3 respectively.

TaUe 2. Formulation
Natural Rubber 100
Stearic Acid 0.5
Zinc Oxide 6.0
MBT 0.5

Sulphur 33



TiU>le 3. Tread Formulativ/l

Natural Rubber . 100
Stearic Acid | 2.5
Zinc Oxide . 35
HAF Black 50
Aromatic Oil . S
HSL Beadt 1
CBS , .0 .6

Sulphur .. 2.5

Results and Discussion

'STisual examination of the sheet rubber samples revealed that
formic acid coagulated and those coagulated with coagulant AC
belonged to the same grades. Bat the block rubber samples prepared
by using coagulant AC possessed lighter colour over the control.

Raw Robber Properties: From Table 4 and S it can be seen
that the ash content, nitrogen content and acetone-extractable
materials o f the rubber obtained by using coagulant AC are compa-
rable with those of the respective formic acid coagulated reference
samples. Slightly softer rubber is obtained by coagulation with
coagulant AC as evidenced by lower Po values and Mooney Vis-
cosity. The response of the two types o ' rubber to accelerated
storage hardening test is almost comparabl' Tables 4 and 5 show
slightly higher values for the test sam es over the control.

Eyaloatlon of Core Properties: Tablf 6 and 7 give the data
on cure characteristics. The gum rubb compounds prepared
according to ACS-T formulation show an crease of 3>4 minutes
at 1ISOCin cure time and about 15 minute n scorchtimeat 120/
over the control compounds. But this dif jrence is not observed
in the case of the carbon black loaded tread rubber compound.
Best and Morrel (1955) have reported th«t he tendency to scorch
and the rate of vulcanization of rubber do r.ot appear to be appre*
ciably atfected by the method of coagulation. This is found to be
true only with the tread compound. The scorch safety ofthe com-
pound suggests that the rubber coagulated using this material
may be more advantageous in the production of products like
tr«id rubber.
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TaUe 5. Raw Rubber Properties of Block Rubber Samples
Parameters A5 BS A6 B6

Ash Content % 0.184 0.166 0.229 0.215

Nitrogen Content % 0.390 0.450 0.351 0.372

Initial Masticlty (Po) 53 51 51 48

Plasticity Retention Index (PRI) 77.0 80.0 79.0 82.0

Accelerated Storage Hardening

(No. of units hardened, AFo) 19 20 20 18

Mooney >"scosity

ML (1+4) 100"C 80 74 83 78
Accelerated fijUractable
Materials % 3.42 3.30 2.70 2.52

A—Rubber Coagulated with Formic Acid
B—Rubber Coagulated with Coagulant AC

IWe 6. Cure Properties of Rubber CoD4>ound from Sheet Rubber

Gum Compound Tread Compound
Sample
Cure time at Scorch timeat Cure time at Scorch time at
150®0 120»C 150®C 120®C

LAl 16' 18'30" 10 26*

Bl 20'45™ 35 10’ 26"

A2 17'5" 22'30" 10 27"

B2 20’ 3r30 10 28*

A3 16'30" 21 9*30" 26"

B3 20" 33 r 9*30" 25

A4 15' 20" 9’ 24’
' B4 18'30" 31 ~30" 26*

A~Rubber Coagulated with Formic Acid
B~Rubber Coagulated with Coagulant AC

Table 7. Cure Properties of Rubber Cong”ounds from Block Rubber

Gum Coii4>ound Tread Compound
Sample
Cure time at Scorch timeat Curetime at Scorch time at

150@C 120®@C 150®C 120®C
A5 16'30" 21 10" 27'30"
B5 20'30" 36'30" 10' 27
A6 16" 22'30" 10" 27'30"
B6 20°30"" 35 9'30" 28'30"

A—Rubber Coagulated with Formic Add
B-»Rubber Coagulated with Coagulant AC
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Evaluation of Technological Properties: The technological
properties evaluated are modulus, elongation at break and tensile
strength before and after ageing at 10”C for 96 hrs., hardness, heat
build up, compression set, resilience, abrassion loss, ilex cradcing,
tear strength and ozone resistance. The values obtained for all
these parameters prepared from rubber obtained by coagulation
with coagulant AC is comparablewith tho” of the reference rubber
compound.
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