
Adaptation of charged natural rubber and its application 
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Abstract 

Natural rubber (NR), the main cash crop's Thailand, is widely used in a variety of applications 

such as tires , condoms, and medical products due to outstanding its mechanical properties. 

However, its disadvantage is low polarity . Therefore, the objective of this work was to improve the 

polarity of NR through chemical modification in which NR was grafted with modified cationic 

polyacrylamide (MCPAM). The scopes of this work were divided into 3 parts, as detailed following. 

In the first part, the reduction in viscosity of cationic polyacrylamide (CPAM) was carried out by 

using potassium persulphate (K2S20 8) and hydrogen peroxide (H20 2) as a catalyst. The degree of 

viscosity of CPAM decreased as a function of temperature , reaction time, K2S20 8 and H20 2 

concentrations due to chain scission of CPAM but the viscosity of CPAM increased with increasing 
~ 

CPAM concentrations observing Brookfield viscometer. ·The lowest viscosity of modified CPAM 

(MCPAM) was found to be at K2S20 8 0.5 g and H20 2 2.5 g and its viscosity is roughly 10 cps. In 

addition , the molecular weight of MCPAM was 4,000 g/mol estimated from viscometer method. 

After chemical modification , it was applied to use a coagulant for NR latex having various dry 

rubber contents (%DRC). It is clear that MCPAM exhibits a better coagulant than that of acetic 

acid at low %DRC. In second part, NR latex was grafted with MCPAM (NR-g-MCPAM) by using 

K2S20 8 and Na2S20 3 as an initiator and both dimethyldiallyammonium chloride (DMAMMC) and 

butyl acrylate (BA) a functional group agent at 70°C for 5 h to form NR-g-MCPAM. The optimum 

conditions of NR-g-MCPAM was found at 12 g MCPAM, 0.5 g K2S20 8 , 0.5 g Na2S20 3, 2 g 

DMAMMC and 1g BA 1 g. This condition gave the highest percentage of grafting and its 

%grafting was 75. The chemical structure of NR-g-MCPAM was confirmed by ATR-FTIR and solid 
13 . -1 -1 

state C-NMR. The main wave number of graft copolymer was found at 3034 em and 1663 em 

due to NH2 symmetric stretching and- C=O in MCPAM, respectively. In addition, the wave number 
-1 

at 834 em is C-H of cis C=C-H in NR. The carbonyl carbon of MCPAM was reported to be at 

185 ppm observing by solid state 
13

C-NMR. In the last part, the NR-g-MCPAM was applied to use 

in a crosslinker for polymer blend , oil absorbent, polymer membrane and accelerates for 

vulcanization of epoxidized natural rubber (ENR) and STR-5L. The NR-g-MCPAM exhibits a good 

crosslinker for modified cassava starch (MSt) which was a modified with KOH and H20 2 . The 

advantage of this polymer blend was biodegradable in natural soil. The NR-g-MCPAM shows a 

good oil absorption from oil medium and artificial waste water observing from weight. Both NR-g­

MCPAM and NR-g-MCPAM/MSt blend were a good accelerating for sulphur cured ENR observing 

moving die rheometer (MDR). The rate of vulcanization of ENR increased as a function of NR-g­

MCPAM and NR-g-MCPAM/MSt blend content. In addition, the tensile strength, elongation at 

break, ageing at 90°C and ozone resistance of sulphur cured ENR was also improved by addition 

of NR-g-MCPAM and NR-g-MCPAM/MSt. The resulting polymer will be expected to replace the 



synthetic rubber. The advantages of this work are environmentally friendly and value-added 

natural rubber and cassava starch . 
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