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CHARACTERIZATION OF NATURAL RUBBER LATEX 
CONCENTRATE FROM BANGLADESH 

MTRODUCI'ION 

435 

Copyright Q 1995 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
4
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



436 HAQUE ET AL. 

Genera@, onthe average, the field latcxcoatains about 70% water, part of which 

Usually the field latex is mmnimtd by w o n ,  creaming, cenbihgation 
etc. Among these the cat&hge method is most popular. During 

is lcquimdto be removed to Wmenmte the latcx for wide range of applicatiolL 

part of the no** is lost in the serum d the latex with leas llODnrbber is 
obtaieed Forpreservationi.e. to stabilk the latex Merent prescrvatrv *Csm 

added. 

caoceatrattd NRL has found application in the manufacture of dipped goobs, 
-, thread, calpei/ruga, molded foams etc. Of these the dipped 
goods which include hand gloves, balloons, coadams, blad&rs, catbttaa/tubts 
etc. 8ccouDt for some 60% of NRL usage. The recent upaurge in glove production 
h a s g i v e n i t ~ i m p o r t a e c c  and its OveZBu growth rate stands around6% 

. .  

per 8M1um2. 

l'hc dipping idusby naeds a faiily high level of coosistency in proptrties of 
latex CoMXnbcate as prescribed by IS0 2004: 19743. In Bangladtsh, the field latex 
is consum& for 
c i h m s e s t l l e ~ m p i r n u n e t e r s f o r ~  ' field latex to attain required 
\dues for Is0 2004. 

* tyres, tubes, shoe shoals etc. Tbc present shdy 

Alaboratory scale- machineobtaintdfkom Saito stpanrtor Ltd Japan, 
model SPLP~OO with a capacity of 5 liters was u8td for concentnsting the latex. 

rpm and the motor. 
'rhe! machine c0119i9t8 of mainly two puts; scpgfator unit having tnaximum 12000 

A-typerotary- , mudel Visconic ELDR, Tokimec Inc., Japan, 
with viscamcter coatrouer 5200, Tdci Sangvo Co. Ltd., Jlrpan WBB 

used for of viscosity. A natural rubber latices mechanical stability 
apparatus, TO B.S. 167231972 fmm Klaxon Signal Ltd, Englad was used for 
meammwd of mechanical stabihty. A digital pH meter model PW 9409, 
Philip, Fmglad was used for mcBsuztmtnt of p€L For the c k  * +'on of 
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NRL CONCENTRATE FROM BANGLADESH 431 

metals an W- visible -, model SP-100, Pye Unicam, England 
was uead Thc chemicals wed for analysis of field and concenfrated latex were of 
AnaIaR! aR p d e  h B D H ,  England/ E. Mark, aclmany. 

Efficiarcy of the l l ld inc  WBB dculased a8 follows: 
J3lickmy ("A) = 
M =  total solids, in gram, moutput coecentratedlatex, 

/ (V+v) (m / l00)]100 where, 

v=wlume of output cxmmwcdlatex, 
v = volume of serum, 
m =percentage oftotal solids m the input field latex. 

RESULTSANDDISCUSSION 

Ibe centrifust m a c b  was optimizad intelma ofvarioue pwamdeq such as 
tiasueacy of the power source, flow rate of field latex into the machine, 
percentage of total solid content (TSC) of the field latex, concattab 'on of 
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4 38 HAQUE ET AL. 

prtstrvativc (ammonium lamate) and ring dam diameter of the scpator to get 
the concentrated latex. Irsdivichral I#rrameters wem varied at constant scts of the 
dhavariablcstodctcrrmne thcir ideal se#ings for maximum efficiency of the 
machim. 

'Ik number of revolution (maximum 12,,oOO qnn) of the separator imxcams to 
tans extent with the inmasc in the fireclutocy of the power ~outcc. Table 1 
show the efficiency of the machine at diff- fkquacica of the power some 
Lbtpirpgothtrparamettrs fixed. The maximum efficiency (89.42%) is obtained at 
50 Hz although the ptrctntaet of TSC in the CoMXntratcd latcx conxiauW to 
incrcasebyfurthtriorreastinfiaqucncybutwithcancomrt.at loas in efficiency. 
Table 2 show thc dependence of TSC ofthe out coming cmca&aW latex and 
efficiency of the machine on the flow rate of the latex into thc separator at 

aswtllastheefficicncyofthe machine incrcaseswiththe &crease of theflow 
rate of the latex. The efficiency, however, attains a maxbum Vaue of 89.42% at 
tk flow rate of 2 litcrsA Aftcr that, it shows a down- trend with further 
dermase in the flow rate. 

clptimum fiqucmy of SoHz ofthe powersourcc. Thc &wncaml 'onoftbelatex 

'lbe TSC of the field latex baa ai@cant influeacc on the efkkncy of tb 
machincatlowacaaceirtratr 'om (10%30%), efficicawy change being bctwbcn 

found hm figure 1 that at 10% TSC of the field latex the efficicmy of the 
amchine is 0%. But at 15% TSC of the field latex the efficiency ioaeaSee 
soddenty(fiomo46to 61.58%) and it ccmtinues to hmcasc Sramuruy upto about 
89% and btcomcs atmoat constant after 30% wmcntml 'on of input field k It 
is evident firom figure 2 that at 10% TSC ofthe field latex no ammtmtdlrtex 
was obtain#l is .  separation of btavy and light liquid does not comt into e m  at 
this- 'on of field latex. But at 15% concdmm * of the field latex tb 
TSC of the output collccntratcd latex is quite aigdcant (55.42%). Afta that 
comxmtdonTSC in the latex iacreeSea graduaUy with& iacrtnSe 
of TSC in the field tatcX; the ieueaSe be& negligiile when the TSC of the field 
latex haeases fiom 35Kto 40%. From this figure it is also scenthat the TSC in 
serum imxtrrSta with& k m s e  of TSC in field latex and becomts amatnut 

0% and 89.42% ba has very little effect at bighu tymwdml '00s (3o4C-404c). It is D
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NRLCONCENTRATEFROMBANGLADESH 439 

40 60.29 10.05 58.65 1.64 83.73 
50 61.76 9.98 60.21 1.55 89.42 
60 63.29 9.60 61.79 1.50 85.63 

70 64.23 9.48 62.75 1.48 82.30 

pbr=pahdn!drubba. DRC= Dyubber w N R =  lmdb 

3.40 61.06 9.94 59.25 1.80 70.93 
2.70 61.27 9.90 59.53 1.74 79.26 

2.00 61.76 9.89 60.2 1 1.55 89.42 
1.75 63.23 9.56 61.98 1.25 77.34 
1.50 65.58 9.28 64.51 1.07 62.% 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
5
:
4
7
 
2
4
 
J
a
n
u
a
r
y
 
2
0
1
1



440 HAQUE ET AL. 
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Pig. 1. Efficiency of the machine at 
vnrious concentrations of Geld latex. 

;it 25% TSC of the input latex. Less than 10% total solids drain out with the 
: , e m  for every settings. 

Figure 3 shows the DRC and NR in concentrated latex at various concentration 
1)f field latex. As the DRC is dependent on the TSC of the latex, same trend in 
DRC of concentrated latex versus TSC of field latex curve as that of the TSC of 
concentrated latex versus TSC of field latex curve is observed. The NR content is 
Ivell below the IS0 specified value (max. 2%) in eveq cases. Therefore, 
considering all the parameters especially the efficiency of the machine, the ideal 
input for efficient concentration would be a field latex containing 3wo or more 
total solids. 
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“’I 

10 17 24 31 38 45 

Fk.2. TSC in concentrated latex and 
semm a t  varions concentrations of fleld 
latex. 
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Fig. 3. I)HC & NR in concentrated latex 
at various concentrations of field latex. 

0.0 

0.2 
0.4 
0.6 

61.57 9.91 59.69 1.58 88.97 
61.76 9.89 60.21 1.55 89.42 
61.35 9.95 59.88 1.47 89.95 
61.64 9.94 60.13 1.51 88.55 
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NRL CONCENTRATE FROM BANGLADESH 443 

30.50 56.05 11.58 54.30 1.75 86.39 
31.00 57.38 11.30 55.56 1.82 85.93 
31.50 61.76 9.89 60.21 1.55 89.42 
32.00 67.10 6.53 66.24 0.86 61.94 

T&k 4 abows tht &kt O f t h e  of ring d8In dirmetgofthe aeparrbr OIL 

tbe eflticisncy ofthe cenhifuge m d i m  with TSC offield Ltca = 3oy flow nst 
= 2 litsram aad tiapmcy = 50 Hz oft& powm 809c04, ~~. Tk 
rcdtt3show drajttbcat@wmaaofring dm ~ i s v a y a i t i c a l .  Maximum 
efficierrcyoftbemachincis~withthelingof31.5mm dialmm and 
reache3 89.42%. Above end below this 8ettiq tbe e- of tbcmdinc 
dcacnaes. TIE TSC oft& mw&atcd Uex, however, irrcreu#l f b r k  with the 
incmae of the ring dam dirmttg e.g, with 32.0 mm ring dam diamcta it is 
67.10% compare to 61.76% with- of 31.5 mm dhder .  It may be pointed out 
tbal the latex of 61.76% solid amtent obtained with riug dam diametta of 31.5 
mmsatiafjrtbcIS0lt@mma&. 
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441 HAQUE ET AL. 

TABLE 5 
Awlytical data for various components of centMbged latex concentrate 
rgapinst IS0 2004 (1974) reqdmmenta. 

h;pptrtits Iso2004:1974 Prtsentstudy 
- 

HA* LA** 
61.50 61.50 61.76 
60.00 60.00 60.21 
2.00 2.00 1.55 
0.60 (min) 0.29 (a) 0.81 

650.00 650.00 1400.00 
0.05 0.03 0.012 
0.20 0.20 0.023 
1 .OO 1 .00 0.71 
8.00 8.00 0.45 
8.00 8.00 1.20 
0.10 0.10 0.005 
- - 48.00 

No blue or gray white 
No~factivcodor No 

hex of present study fuuy comply with Is0 rtquittmcnts .=presgltSamplt 
exhiiited high mechaDica stability and this may be dut to higb altatinity. 

CONCLUSION 

The optimum paramtttrs fa  the collccntrats 'on ofnaturalruWer fieldlatexto 
attain IS0 2004 : 1974 mpimnent with a laboratory scale cmhihge machine 
have bttn established. Pre- results for the pIOdwion of various dipped 
~ K M h  withthe concendratadlatex~duriagthissbdy a r e e n c o ~ .  
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