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Organic acid of bioextract as a rubber coagulant for natural rubber sheets production
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Abstract

In this work, Coagulating efficiency, physical progerties of gum rubber and mechanical
properties of vulcanized rubber were studied by using of three types of bio-organic liguids;
mangoteenes, pomelo, kaffir lima, The efficiency and physical properties were compared with those of
formic acid. It was found that bio-organic liquids can be used as an coagulant to produce a rubber
sheet. Three different types of bio-organic Juices showed different acid types and guantities. The bio-
organic liquid prepared from pomelo and kaffir lime contains citric acid as a major acid. The coagulant
prepared from mangoteen coniains lactic acid as & major acid. In addition, the physical and
mechanical propertiss of vulcanized rubbers coagulated from bio-organic liquid and formic acid gave
na significant differences in mechanical properties.
Keyword : Organic acig Rubber coagulant rubber shest
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Table 1 Organic acid content
Organic acid content pH
Bioextract \
Formic Lactic Acetic Citic
Mangoteen 882.56+3.2° 1254.48+3 4° 952.28+2 6° 2042754357 295405

kaffir lime 925.42+1 5° 2123.54451°  2215.47+2.5° 2445.48+2 5" 2.75+0.4°

Pomelc 825.84+2 gt 1553.4644.6°  1920.76232°  2132.5243.1° 2.53+0.2°

* Different letters in the same column indicate significant different (p < 0.05) Results represented mean
* standard deviation from 3 determinations.
mﬁmmm%uw‘%‘a’iuﬂwuﬁnmnwalﬁmﬁmﬁhmﬁ \8INTsuin 40 Ay mm%wmﬂwm HPLC wudh

neaWesilin (formic acid) Yyl n3m Lmrwmm 181700 925 .42 pPOM 8489 Ag mummﬁm LL@::LI“]

ar °

waindula Ty 882,56 WaY 825,84 ppm PIUATEY AMFULFuANALANEN (lactic acid) wuq11in

d

vinuzngs Tunflan Sil5uqn 2123.54 ppm seeadHIRe Ysinduls LL@“"LZ‘]WTTT&TGEW T1Bun

1553.46 umx 1254 48 PRM AN AL mwuﬁmm naFaLasn f (acetic acid) WU?WHTHNHSJWHM HEN

=

Paa B 221547 PPM IR4ANNIAS ﬁmﬂ’ﬂﬁaﬂ@ LLavmwmmm Mt 1920.76 upy 952, 28
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pPm ATNETAY L mxnm%ﬁﬂ (citric acid) wmmwnwnm umnmm HUBung 2445 48 pPPM T94ALN

ar

Ag mwmﬁmiﬂ memummmmﬁmm 2132.62 uaz 2042.75 ppm AuERY

HATNIATIRTARAT pH wﬂaﬂﬂwu"’n% ndeuiunsanasin (1 3%wiv) wmmwmmmm A
pH gandnsaniasin ( pH = 2.30) Tmmwmmmrmm pH A 2.83 ?@ﬂqlﬂﬂ@ummwm 5 Ay
thsindale Tnuilen 2.78, uay 2,53 miudas

Table 2 Physical and chemical propoties of rubber sheet from ruber coagulation by bioextract and

formic acid
Standard Coagulant

Charecleristics (STR 5 - STR
200V) Pomelo kaffir lime Mangoteen Formic acid
Dry rubber conterit (%) ~ 31.42+1.02° 30.51+1.35" 29.13+1.14° 30.4541.7¢"
Dirt content {%) 0.04-0.16 0.10+0.02° 0.12+0.04° 0.05+0.14" 0.052+0.02°
Volatile Matter Content 0.80-0.80 § . . .
1.26+0,05 1.26+0.03 1.05+0,01° 1.75+0.03
(%}
Ask (%) 0.60-0.80 0.52+0.02° 0.28+0.02° 0.29+0.07° 0.32+0.02°
Nitrogen (%) 0.60-0.60 0.420.04 0.44£0.01" 0.43:0.23" 0.51:0.02"
Original Wallace Taiginda 30 . . ; )
35.0+1.24 38.0+1.56" 30.541.52 36.0+1.02°
Plasticity (Po)
Plasticity Retention ladrinda 60-40 . . . .
82.0+2.15 84.3+1.62 82.5+1.47 98.3+1.62
Index (PRI}
Moaney viscometer 2 66.4+1 76" 63.6+1.05° 65.6+1.89" 66.021.15"
Cure time (T, min.) - 12.06+2.15° 14.58+1.02" 15.47+1.54° 15.32+1.42°

* Different lstters in the same calumn indicate significant different (p < 0.05) Results represented mean + standard deviation from

3 determinations
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Table 3 Mechanical properties of vulcanized rubber obtained from rubber coagulation by various

bicextract and formic acids

Coagulant
Characteristics

Pomelo Mangoteen Kiffer lime Formic acid
Modulus 100% (MPa) 0.920.01" 0.88+0.01" 0.82+0.01° 0.870.01°
Modulus 300% (MPa) 1.95%2.15° 1.8740.04" 1.72+0.06° 1.85£0.05
Modulus 500% (MPa) 4.85+0.56" 4.72+0.82° 45340 68° 4.83+0.08"
tensile strength, (MPa) 14.50+1.02" 11,20+1.25' 12.54+1,63" 12.68+1.74
Elongalicn at break (%) 68942 45" 6524263 649:1.68" 630+2.35°
Shore A Hardness 35+1.00° 34+1.00 3541.50° 344150
compressive stress (%) 30.25+1.20° 29.8+1 25" 282541 25° 30.50+1.45"
Tear Strength (N/mm) 30.641.40 29 741,23 28.321.35" 30.6+1.35°

* Different letters in the same column indicate significant different (p < 0.05) Results represented mean

+ standard deviation from 3 determinations.
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