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The impact of block rubber using adulterants to coagulate cup lumps
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ABSTRACT: Cup lumps are raw materials used in the block rubber production and commonly encounters used
adulterants in rubber coagulation. This study aimed to identify the composition and concentration of coagulants for
producing cup lumps which are distributed in the Northeastern and Northern regions and to study the impact of
using cup lumps to produce block rubber. A detection of coagulant's concentration by ion chromatography found
that 25% of the samples were composed of formate ions and 50% of the samples were composed of sulfate ions
ranging from 17.89 to 93.46% and 36.17 to 99.74% by weight respectively. As coagulants, formate ions mixed with
chloride ions and sulfate ions mixed with chloride ions were found to be 18.75% and 6.25% of the samples detected
respectively. In addition, the cup lumps by coasgulating with various acids to produce block rubber showed that the
physical properties of formic acid-coagulated were comparable to STR 5. The blocked rubber by containing
adulterants found that the properties of initial plasticity, plasticity retention index and Mooney viscosity were lower
grade than that of STR 20 standard.
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Table 1 The results of sulfates, chloride salts, and pH in various coagulants

No. Trade name Sulphate Chloride salt oH Detection
ND D ND D Results
1 VF v N4 1 Inorganic acid
2 K-pruek N4 N4 1 Inorganic acid
3 79 N4 N4 1 Inorganic acid
4 Suea-N N4 N4 1 Inorganic acid
5 Sing-S N4 N4 1 Inorganic acid
6 S-sufon N4 N4 1 Inorganic acid
7 DF N4 N4 3 organic acid
8  M-Formic N4 v 1 Inorganic acid
9 S-Suea A N4 N4 1 Inorganic acid
10  S-toh N4 v 1 Inorganic acid
11 K-thong N4 v 3 Inorganic acid
12 Kolt-C N4 N4 6 Inorganic acid
13 Phae N4 N4 1 Inorganic acid
14 Hua-C N4 N4 1 Inorganic acid
15  Ton-yang-KLL N4 N4 1 Inorganic acid
16 ~ ChangK N4 v 1 Inorganic acid
17 RK N4 N4 2 Inorganic acid
18  Suea-K N4 N4 1 Inorganic acid
19 MT-singtoh N4 N4 1 Inorganic acid
20  Hua-S N4 N4 1 Inorganic acid
21 ST N4 N4 1 Inorganic acid
22  RAT N4 N4 1 Inorganic acid
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Table 1 The results of sulfates, chloride salts, and pH in various coagulants (continue)
No. Trade name Sulphate Chloride salt oH Detection
ND D ND D Results
23 SKCL-k N4 N4 1 Inorganic acid
24 S-Suea B N4 N4 1 Inorganic acid
25  SKCL-o N4 N4 1 Inorganic acid
26 PD N4 N4 1 Inorganic acid
27 MD-Formic N4 N4 1 organic acid
28 DD N4 N4 1 organic acid
29  PMK N4 v 4 Inorganic acid
30  BASF N4 N4 1 organic acid
31 Sumaree N4 N4 1 organic acid
32 SUEA-sai N4 N4 1 Inorganic acid
33 Pnak N4 N4 4 Inorganic acid
34 Dkaew N4 N4 1 Inorganic acid
35  Mmai N4 N4 1 Inorganic acid
36  SF Sing-Khu N4 N4 1 Inorganic acid
37 SUEA v N4 1 Inorganic acid
38 MD v N4 1 organic acid
39  PAT N4 N4 1 Inorganic acid
40  SKu N4 N4 1 Inorganic acid
41  NID N4 N4 1 organic acid
42  KH N4 N4 1 organic acid
43 SMT N4 N4 1 Inorganic acid
44 SMK N4 N4 1 Inorganic acid
45  DCCS N4 N4 1 Inorganic acid
46  SFmic N4 N4 1 organic acid
47 SMan N4 N4 1 organic acid
48  BD N4 N4 1 organic acid
49 DJD N4 v 1 Inorganic acid
50 CKu N4 v 1 Inorganic acid

Remark: ND = not detected, D = detected
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Table 2 The concentration of formate ion (HCOO) sulfate ion (SO,*) and chloride ion (Cl) in coagulants were

detected by ion chromatography technique

No. Trade name concentration (% by weight)
HCOO - 50> cl
1 RK 11.54 ND 30.78
2 RB 54.35 ND ND
3 BASF 93.46 ND ND
a4 SF-A ND 43.13 ND
5 SF-B ND 47.88 ND
6 TYKL ND 36.17 ND
7 CH ND 40.96 0.95
8 NKL 0.68 ND 2.50
9 HKS 0.63 ND 2.38
10 SMT ND 92.43 ND
11 PD ND 99.74 ND
12 DHC ND 37.64 ND
13 SUEA ND 53.53 ND
14 DD 17.89 ND ND
15 DF 31.99 ND ND
16 HS ND ND 36.78
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Table 3 The chemical and physical properties of block rubber under various coagulants

Type of coagulants Dirt, Ash?, Nitrogen?, VM, Po’, PRI®, vr’
max® (%) max (%) max (%) max (%) min®  min ML (1+4 100°C)

Standard STR 20 0.16 0.80 0.60 0.80 30.0 40.0 NS
Standard STR 10 0.08 0.60 0.60 0.80 30.0 50.0 NS
Standard STR 5 0.04 0.60 0.60 0.80 30.0 60.0 NS
Formic 0.011 0.32 0.34 0.40 aa.7 82.0 80.7
Sulfuric 0.023 0.34 0.39 0.50 39.0 72.6 77.9
Calcium chloride 0.013 0.87 0.36 1.03 235 411 55.6
Formic + Calcium chloride 0.025 0.89 0.35 0.66 20.5 24.4 49.2
Sulfuric + Calcium chloride 0.028 0.37 0.45 0.49 29.5 69.5 61.5

Note: 'Dirt means contamination in rubber. 2Ash means inorganic substances or fillers in rubber. 3Nitrogen means an estimate of the
protein content. *VM means the volatile-matter content. *Po means initial plasticity using estimate the size of rubber molecules. SPRI
means plasticity retention index that indicates the ability to resist deterioration of rubber at high temperatures. "Vr means Mooney

viscosity which represents the molecular weight of rubber. 8Max and °min mean maximum and minimum respectively.
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