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I N T K O D I K T I O N

About 20 % o f  the crop from rubber plantations is in the form o f  field coagulum. A 

major portion o f  it is used for the production o f  technically specified nibber (TSR). However, 

it remains a fact that the TSR produced in India entirely from field coagulum  only partially 

meets the requirem ents o f  the industry with regard to quality and consistency. This could be 

attributed mainly to the use o f  very poor quality raw material, l l i e  small growers in the 

country usually store field coagulum  at their end for a considerably long period before it is 

disposed off. T))C maluralion o f  the coagulum and ils storage environm ent (Chin, 1971) have 

a marked cffcct on (he viscosity and thermo-oxidative degradation o f  the material. Baker and 

Bristow (19 9 1) have identified the critical properties o f  the raw material that are to be 

controlled for making 'l‘SR o f  consistently good quality.

Tlic oxidisability o f raw rubber has an important bearing on its processing behaviour 

and vulcanizates performance. The Plasticity Retention Index (PRJ) test has been designed to 

provide a rapid assessment o f the susceptibility o f  the raw natural rubber to ihermo-oxidative 

degradation. (Qalcman e( al., 1966). In many cases, due to low PRI the rubber may fail to 

meet the requirem ents specified for a particular grade. Hence it is very essential to improve 

the PRJ o f  the raw material so as to ensure that the resultant rubber meets the specifications 

o f  the required grade.

M ethods to improve the PRI o f  TSR are reported by several w orkers (W alson, 1969; 

M athew e( al.. 1975). One o f  the major reasons for the low PRI o f  field coagulum during 

storage is the bactcrial decomposition o f  proteins and other non-rubber constituents in the 

rubber. In the present work attempts are made to prevent the degradation occurring in field 

coagulum  on storage by treatm ent with certain bactericides. The extent o f  degradation o f  field 

coagulum  during storage can be followed by measuring Po and PRI
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E X PE R IM E N T A L

Field coagulum  for ihc study was collcctcd from ihc RIIII farm .The baclcricidcs tried 

were formalin, sodium hypochlorite, Navadeepol -  LI and Navadeesan -1 7 4 . Navadeepol-Ll 

and Navadeesan -174 are bioeides manufaelured by M/s Navadeep Chem icals I’vt. Ltd., 

Mumbai.

To study the variation in W allacc plasticity (Po) and PRl during storage, field 

coagulum was collected and stored for a period o f  one month. It was processed periodically 

and Po and PRI measurem ents were done using a W allace Rapid Plastim eter and a W allace- 

M RPRA Ageing Oven as per BIS 36G0 (Part 2). PRI is given by the expression PR1=P30/Po 

X 100 w'hero Po is the initial plasticity and P30 is the plasticity after ageing at 140°C for 30 

min.

T rca tn ien t uf field coagulum  w ith b n c te rk ld cs

ric ld  coagulum  was immersed in 1% solutions o f  the different bactcricidcs for 24 

hours, processed periodically and tested for Po, PRI and M ooney viscosity. As the PRI could 

be substantially improved by treatm ent with formalin, further trials w ere carried out using the 

same. Tlie effect o f  different concentrations o f  formalin (0.25 to l% )and varying periods o f  

immersion (4 to 24 hours) were sftidied. The treated coagulum  was stored up to one month, 

processed after 10,20 and 30 days and the properties were compared with an untreated 

sample stored for the same period.

R E SU LT S AND D ISC U SSIO N

Effect o f sto rage  on p ro p ertie s  of field coagulum

Figure 1 shows the effect o f  storage on Po and PRI o f  field coagulum  stored up to 30 

days, it is observed that there is an increase in Po and a considerable decrease in PRI during 

storage. The increase in Po is due to the crosslinking through the abnormal groups in rubber 

(David, 1986). It could be seen that as the storage period is increased the resistance towards 

degradation as indicated by PR! is reduccd



Being an elastomer o f appreciable olefm ic unsaturation, nalural rubber is prone lo 

Ihcrmo-oxidalivc dcgradalion, which results in delerioralion o f  physical propcrlies. Som e o f 

the non-rubber substances like the tocotrienols (M orimoto, 1985) proteins and amino acids 

had been shown to have a positive relationship with the resistance o f  NR towards oxidation. 

They could thus act as antioxidants for NR. However, some inorganic constituents like 

copper, m anganese and iron were shown to be deleterious lo NR by acting as pro-oxidants, 

copper being the most active. (Bateman, 1966). The ratio o f  these two groups will thus 

control the susceptibility o f  NR towards oxidative degradation. The am ount o f  tocotrienols in 

NR remained sufHciently active even w hen exposed to severe microbial attack as in the 

natural coagulation process. The low PRI o f  the autocoagulated rubbers were m ore related lo 

the high free copper content. (Hasma et <7/., 1990, Shelton, 1972). Copper in fresh latex might 

complex with proteins and amino acids and in this form it docs not impart any deleterious 

effect on the ageing o f  NR. However, when the latex is exposed to microbial activity the 

m icrobes degrade the protein -amino acid complex, releasing free copper. It is reported that 

the am ount o f  copper retained in autocoagulated rubbers increase with the storage period o f 

the coagulum  (W atson, 1969). l l ie  im provem ent in PRI by soaking the autocoagulated 

crum bs in phosphoric acid ur thiourea is observed lo be due to (he cxtrnctioii o f  undesirable 

free copper from the rubber. (Mathew el al., 1975; Hasma et al., 1990).

T re a tm e n t o f field coagulum  w ith bactcric idcs

effect o f  treatm ent o f field coagulum  with 1% solutions o f  the different chem icals is 

given in Table 1. It is observed that the PRJ values are improved by the treatm ent with 

formalin, navadeepol and navadeesan and this could be attributed the bactericidal activity o f 

these chemicals. It is also observed that the initial plasticity and M ooney viscosity rem ained 

alm ost constant for the formalin treated sample. Formaldehyde treatment is reported to 

reduce the storage hardening by inhibiting part o f  the crosslinking in rubber (Sckhar, 1960) 

and this could be (he reason for the above obscj’vation. Viscosity stabilization o f  natural 

rubber using formaldehyde was also reported by Nadarajah et a / (1985).



T reatm en t Po PR! M ooney
viscosity

Fresh 46 75 82
Stored IbrlO days 49 55 86
I'ormalin 46 72 82
Sodium hypochlorite 47 58 84
Navadeepol -  L 46 70 82
Navadeesan -  174 55 72 88

Effcct o f forninlin  concentration
!

Field coagulum was immersed in formalin solutions o f  different concentrations 

(0.25,0.5,0.75 &1 per cent) for a period o f  24 h and subsequently stored for 10 days. Figure 2 

shows the effect o f  the treatment on Po and PRI. Treatm ent with 0.75 % solution was 

effective in retaining the Po and PRI. The same effcct was noticed for the samples treated 

with 1 %  solution also, while treatments with lower concentrations were not very effective. 

Hence it is concluded that a minimum o f  0.75 % solution is required for the effective 

prescn-ation o f  the conguluni.

Effcct of period  of im m ersion

The coagulum  was immersed in 0.75%  solution o f  fomialin for varying periods (2h to 

24 h) and processed after storing for 10 days. Figure 3 shows the effect o f  the treatment on Po 

and PRJ. It could be seen that treatment for a period o f 16 h can retain the Po and PRI o f  the 

sample.

Effect of s to rag e  of trea ted  coagulum

The coagulum  treated with 0.75 %solution o f  formalin for 16 h along with an 

untreated control was stored up to 30 days and processed. Figure 4 shows ihc cffccl of 

storage on Po o f  the treated coagulum. It is seen that for the treated coagulum  the Po values 

are retained while for the untreated sample it is increased. The same effect was noticed for 

M ooney viscosity also as is shown in Figure 5.

Figure 6 shows the effect o f  storage o f the treated coagulum  on PRI. It is observed 

that for the treated sample the PRI remains almost unaffected up to a storage period o f  20



days and afterwards dccrcascs slightly. For the untreated sam ple the PRI dccrcascs as the 

storage period is increased.

C O N C LU SIO N  '

'I'rcatnicnt o f  llcid congulum with fonnalin can prevent degradation o f  the same 

thereby retaining the plasticity retention index. Immersing the coagulum  for 16 -2 4  h in 1% 

or 0.75% formalin solution could retain the PRI even after storage o f  I month l l i e  increase in 

initial plasticity and M ooney viscosity o f  the sample could also be reduced by the treatment. 

Immersion in lower concentrations o f  the solution did not have a significant effect.
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Fig.1. Effect of storage on Po & PRl
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F ig .2. E ffec t o f  fo rm alin  co n c e n tra tio n  on P o &  PR!
(a fter 10 days)



01
a
"o
CL

Immersion period (h)

Fig 3. E ffec t o f im m m e rs io n  p erio d  on  Po & PRl 
(a fte r 10 days)
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F ig .4 , E ffe c t  o f  s to ra g e  o f  t re a te d  c o a g u lu m  o n  P o
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Fig .5. E ffect o f s to rag e  o f trea te d  co ag u lu m  on M o o n ey
v is c o s ity
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F ig .6. E ffec t o f  s to rag e  o f trea te d  c o a g u lu m  on PRI


