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Thesis Title Possibility of using wood vinegar as an additive agent for quality

improvement and anti fungi for sheet’s rubber and block rubber

production.
Author Miss Namthip Rattanawan
Major Program Chemical Engineering
Academic Year 2009

ABSTRACT

Due to wood vinegar can be used as anti fungi and coagulating agents for rubber
production, thus the objective of this research is to study the possibility of using wood vinegar as
an additive agent in order to improve the physical and anti fungi properties for sheet rubber and
block rubber productions. The wood vinegar used in this work was produced from coconut shell
burning in Hatyai, Songkhla province area. Before using, the chemical composition and physical
properties were determined. By using gas chromatography, it was found that wood vinegar
mainly composed of acetic acid. The pH, specific gravity and boiling range of wood vinegar are
2.62,1.014 and 99-106 OC, respectively.

To study the effect of wood vinegar as the additive for sheet rubber by varying the
amount of wood vinegar from 0-50 ml and fixing the amount of water, latex and sulfuric acid
ratio at 300, 300 and 90 ml, respectively. The result shows that increasing the amount of wood
vinegar increases initial plasticity, plasticity retention index and anti fungi. The optimal amount
of wood vinegar for sheet rubber production this fixed ratio is 30 ml.

In the part of block rubber production, increasing wood vinegar immersing time can
reduce dirt and ash content. Where as increasing the wood vinegar concentration increases initial
plasticity, plasticity retention index, mooney viscosity and reduces nitrogen content, dirt content,
significantly. The optimal condition of using wood vinegar for block rubber production is at the

concentration of 10% (v/v) for immersing time 120 hr.
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MsnaaavSaaud (Determination of Ash Content)
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a <y HE v Yy J o 2 o 2
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msnagevlsinalulasiou (Determination of Nitrogen Content)
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1 Y
of Testing Rubber from Natural Source - Nitrogen Content FINITMINATO VA

in50ie/qUnyel

1. 1AT99%¥94 AurUg
2. vIAuRId NS e8I micro — kjedahl Y11A 30 HaaaNS
o 7
3. YANAULLY micro — kjedahl wiougilnTal
4. 1ATPIG0ETAIBUU 12 QN
A s 9 A J
5. 1A399NAUNT WIBUIATEINTBIM
a A Aaa 4
6. Dnsa vua 50 aaans wiouginsal
=\
7. AN
8. TEINFUANUANNTOU NTA-A
9. auAIUeNSHIAT VIR 100 Haaans, 250 Uaaans, 500 Haaansuaz 1000
Hanans
10. NSEUBNAI VUIA 10 Waaansias 100 Yaaans
11. Yule vuie 1 Yaaans, 5 Haaaas, 10 Yaaans uaz 25 Vaaans
12. Wandglsuy vuna 125 Taaans
13. @RINEIMITUYA

14. DNDT VYUIA 600 UadANT



WanNN1s

69

15. unaudau
9 [} =
16. FOUANATIAL
Yy 9 a 9
17. WIAUAINUIUY YUA 2 BATNITOUYNN
Y 9 o o [ =1
18. raudInionglnsaldmsureaaIsail
19. e ldasmil vuna 500 Jaaans
20. 191 14lvh
21. NIEUAD

Y
22. Toudganaudiu

[

1. mawssumsannlFlumsnageudsunalulasau

Y
2

1.1 msselfnsen w3en ladail Ao

YUAVDIETIAN WS lFngu)
Tnuaandendanlasiiau 150
avlinlosFamla 20
AaF ALt o 10

o AA o Y Y 9 o Il o
u1ﬁﬁlﬂll‘lfﬁi<llm’nﬂﬁdﬁ3\l‘lﬂHﬂﬂu’i)ﬁlNﬁiﬂLﬁMﬂ

1.2 duUAAIRDS
v a Aa 9 9 J v
1.3 @15azaensasanasn anududu 0.1 uosia
= d v
1.4 Msazaneniadanizsn AnuauTU 0.005 Uosia
o a
1.5 ansazaneTmdenlaason lod anududu 67% Jassuiag

1.6 @1592818N5AVDIN

' Y

Fae1a197 181 0.1 a5y azden 0.0001 nsu laluvraudrdvsSudesaats
U micro — kjedahl ANAIUNTUUBIATIINT810.65 NTU LagnIATINZEY
Wyt 1U51e3 2.5 daaans

Tanudeuauldarsazareladidemse luild uazazdeq lulidvanalu

g Jq ¥ Y A Y g’ o a A aa

13760 udnFeedrerindulsuias 10 Haaans

! g & A ' J q vy v v v Y
ﬂ1ﬂﬁ15a3a18a\11uq§ﬂﬂaucﬁ\ilﬁﬁﬂnN1u1@u11Wﬁﬂu13lla’J Llﬁgﬁ']\‘]ellj@uﬂjﬂ‘la

919} 3} o Aa a aa A aa
t’f’liaga'lﬂﬁﬂjﬂu'lﬂﬁuﬂiu'lﬁi 2 AN T-3 Uaaang



70

a = s a a aa o Yy Y
6. 1anensazatelmaon laason lad 67% UTuas 10 Jaddas asluganauualin
Y '
dreinaulimu 5 Haaans
) Y 1 a Aaa d’d a a
7. daungluy v 125 Yadaes Muasazaensauein 2% 13uas 10
HanaasuazasazagnsaEa 2-3 e sedsudanay lagliarenasandi
YouUnsoInIILLTNEY IdRIveIaTazae
] g} d’ o Q‘I ~
8. shuleriuneninandu 5 Ui
A P v A v A o Yo v A
9. tapuvIAUAIFYsNWNIITUTINdU A 189 aulareviasauiiveuni el
[ 1 A v Aa 9 o 1 = = 9 E) g’ o
aumivegtleszauAIMiNveImsazate nauas 1Udn 1 Wi uaarldinau
a9 v
Aaanateviaeani
v Ao o 1Y 4 d' a d'
10. lamsniufinuensazatensaiiugdu 0,005 Tua1s Nyegaasazatoazildou
A A I a1 1
ANt uFNI 00U
11. It minaaeunnedslae lildded1e (Blank)

a zﬂ' % ) oy a 1< !
managoumlsua luTaswumeileatumsimiaieanrsandl ue1aung msg
g‘ S A d! = ) Y a 1 d' [ 1 Aaan Y]

lumahenstidsualuTasnugedezinaildinaanuguenneadunas wlgaseriam

d A o Y a o P 1 Y I A I Y 1 =& 1 [
"luclj o %31/]']11’7Lﬂ@ﬂ'lﬁ'Jaﬂflu“]ﬁ/l!,ﬁ'Jﬁ\‘]WaalﬁlﬂUﬂ1§LW3Jﬂ'J']3JLLEIJQGlWLLﬂfJ'N“]N’i]gﬁQWﬁﬂﬂ

wvAa a 1 vAa 4 < <3 °
ﬁll‘]_lﬁ‘ﬂ"lﬂ"lﬂu"lllﬂé BU FUUANITNIEADU Lﬁf‘]fl"l\i!ﬂl\iﬂ"liﬂﬁ%ﬂ@uﬂﬁlg@nﬁﬂ

N15ATLIY

U5 luTaseu = 4 [(ASuamsazarglums lamsndieee — Usuaasazarslumsla

Y Y
(9150 Blank) *ANUTNTUYIANTAZA8ATAMVNLH1*0.028] / Wi FUNade F *100



71

msnaaevlSaaudaszivie (Determination of Volatile Matter Content)
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Rubber from Natural Source Chemical Analysis FaHATMINATOUAIH
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MINATBUATHANNBOUA? (Determination of Plasticity Retention Index)
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NMINATOUAINNINHUAYUT (Determination of Mooney Viscosity)

m‘imﬁ’aﬁuLﬂullﬂmummgmmmgm ASTM D3157-84 Standard Method
of Testing Rubber from Natural Source — Viscosity, Stress — Relaxation, and Pre- Vulcanization
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a Y g’ Y @ 9 o a a ' Y a va
M1319N V.1 Wﬁ"ll@\'iﬂ']3Gl"]ﬂ!WﬁiJﬂ')ullﬂlﬂuﬁTﬂﬁll{luﬂigU'JUﬂTiWa@]ﬂ’lﬁllﬂu’ﬁgﬂﬂﬂaﬂﬁﬂTi

Y Y
daau 1819 111: nsaFanaTn Ao 300:300: 90 Uaaans

yiithduau | dduniu AP, fi1 PRI fi1 Mooney viscosity
37 9 (MU)
(Haaans) asaii 1 | AfaR2 | asaii 1 | asalio | SRl | aded2
FANILIAY 0 39.6 403 | 66.92 | 61.71 | 59.41 60.42
5 41.0 429 | 6659 | 63.53 | 59.81 63.08
10 41.7 43.8 66.67 63.7 58.48 60.66
vhdun sy 20 420 | 428 | 68.77 | 63.06 | 57.88 58.66
ALAINZNE) 30 42.9 44.1 70.28 63.07 58.82 59.72
40 42.3 42.5 67.61 66.82 60.09 59.46
50 42.1 40.0 | 65.08 | 66.67 | 57.96 54.79

a RY
A319N V.2 Wa"ll@\'iﬂ']ﬁﬁl"]ﬂn

Y

[

Fuatuldnzawenindhuasdulunszuiumsnanenausiy
wiiarduniu s vhduesuld | P, | f1PRI fi1 Mooney viscosity
(Hanaans) (%) (MU)
AN IUAY 0 400" | 64.32° 59.92"
5 420" | 65.06" 61.44°
10 42.8" | 65.18" 59.57"
vhduniud 20 424" | 65.92° 58.27"
AZAINENT 1 30 435" | 66.68° 59.27"
40 424 | 6722 59.78"
50 41.0" | 65.88" 56.38"
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a Yo 9 o uw v g a a ' y
M9 19N V.3 Wa"“@\jﬂ’]561,{’111!’lﬁllﬂ')u]’lllLﬂjﬂﬂ'liﬂ’llﬂuﬁ’lilmuiuﬂigﬂauﬂ’ﬁWaﬁﬂ'l\ulwuigﬂﬂ

CZ

9 Y
UPiams dadau 1hens: 1h: nsadaisn Ae 300:300: 90 Hadans

i duaty | ihduaiu AP, f1 PRI f1 Mooney viscosity
if0 14 (MU)
(Hadams) | asan | asan | asen | asen | asan 1 ATIN 2
1 2 1 2
YANIUAY 0 39.6 40.3 66.92 61.71 59.41 60.42
5 41.9 42.4 62.78 61.80 53.61 62.00
Y Yy ooy 10 41.5 44 8 69.90 59.82 54.43 61.07
hduatuld
v 20 43.1 452 67.75 60.17 60.16 60.63
NFANITAN
. 30 423 45.0 60.75 60.22 57.85 63.06
i
40 42.0 423 59.76 61.94 56.76 58.43
50 422 443 59.00 55.08 56.06 59.18

a Yo 9 o uw v g a a '
M1I19N V.4 Wa"UENﬂ’]5Glf’]ﬂql’lﬁﬂﬂ')uullllﬂ5ﬂﬂ'ﬁﬂ’llﬂuﬁ'ﬁlmu(}lu’f]ﬁguauﬂ’ﬁWaﬁﬂ']\ulwu

it dun s dduaiuly | P, | A1PRI f1 Mooney viscosity
(Hadaa9) (%) (MU)
YANIVAUN 0 400" | 6432 59.92"
5 422" | 6229° 57.80°
10 432" | 64.86' 57.75"
vhduatulsy 20 442" | 63.96" 60.40°
nsAmMIAiuan 30 436" | 60.48° 60.46°
40 422" | 60.85° 57.60°
50 432" | 57.04° 57.62"
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M990 U5 ﬂmamﬁﬁmqmamw P, PRI, Mooney viscosity. VYOI NLHUTEA B ITIY

Y Y
daaau 11e19: 111 nsasadI3n Ao 1,500: 1,500: 450 adans

ﬂfﬁﬂﬁyngfuﬂiu €1§Nﬂ3u oy P, f1 PRI (%) f11 Mooney viscosity
37 9 (MU)
(Tadans) | asafi 1 | afafi2 | ndaft1 |afefia | aseRt 1 | asad2
YANIUAY 0 41.6 445 40.62 36.85 44.66 52.43
25 44 4 45.7 43.69 43.39 47.01 51.57
50 44.6 45.8 48.88 44.54 47.00 52.54
vihdunuls 100 441 | 455 | 4762 | 5055 | 46.93 50.03
ALAINZNT) 150 46.3 47.5 41.68 48.21 54.02 52.95
200 46.2 48.4 49.57 50.00 51.60 51.61
250 43.7 50.1 54.00 75.85 48.87 55.74

A Y g} Y o Y a a ' o 9/
MA1919N V.6 Wﬁ‘ﬂ@\iﬂqﬁ(lsb'uWﬁllﬂ')u]’llllﬂu’ﬁ”ﬁl@nflUﬂig‘Ujuﬂ”ﬁNﬁ@]ﬂ’]\ﬂlwuﬁgﬂ‘ﬂ%qgﬂ']u

o dun s vhdunsuls | i P, | MPRI | 1 Mooney viscosity
(Hadaad) (%) (MU)
YANIVAN 0 43.0" | 38.74° 48.54"
25 45.0" | 43.54° 49.29"
50 452" | 46.71° 49.77°
S e ) 100 44.8" | 47.95° 48.48"
hduaiu ldnzawznin - - -
150 46.9" | 4430 53.48
200 473" | 49.48" 51.60°
250 469" | 64.92° 52.30°
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M99 0.7 Aaauiian1ean1enIn P, PRI, Mooney viscosity. Y08 NUIz AT UdAT I

1Wena: 1 nsanesan Ae 1,500: 1,500:450 aaans

yiiethduatu | ihduatu AP, f1 PRI f1 Mooney viscosity
57 37 (MU)
adaft | asaft | asedt | ased | asedil A%aft 2
1 2 1 2

ANV 0 540 | 561 | 83.15 | 80.39 | 56.90 61.05
25 525 | 531 | 9028 | 84.44 | 5543 58.39

50 517 | 526 | 9033 | 87.07 | 55.87 57.69

sduniuld 100 499 | 551 | 94.19 | 74.59 | 55.55 61.50
AZAINENT 1) 150 518 | 505 | 8475 | 82.18 | 5631 59.50
200 515 | 497 | 8641 | 91.14 | 5639 5834

250 525 | 516 | 83.62 | 84.69 | 55.59 58.92

A Y g’ Y @ 9 o a a ] 1% 9)
M1319N .8 Wﬁ"ll@\'iﬂ']ﬁGl"]ﬂ!WﬁiJﬂ')ulliJL‘lJuﬁTiLﬁiJcluﬂ'igU'JUﬂ'ﬁWaG]ﬁl’l\ﬂl?\llﬁgﬂﬂ"]ﬂﬂﬂ'lu

wiirhdua 'l ity | P, | MPRI | A1 Mooney viscosity
(adany) (%) (MU)
ANILA 0 550" | 81.77' 58.98'
25 528" | 87.36" 56.91°
50 522" | 88.70" 56.78"
Yy o ” 100 525" | 84.39° 58.52"
umumu”lmmmzwsn - . N
150 512" | 83.46 57.90
200 50.6° | 88.78" 57.36"
250 520" | 84.16" 57.26'




M15190 0.9 VoyaAue LNy ANUKTIAYY

=~

dadrumarlumsquuy 0 24 48 72 120

@l 1| 2| 3 L2 3| 1|23 L2 3| 1|23

Control 6531 69.6 | 722 | 77.1 | 81.3 | 823 | 72.1 | 70.3 | 72.8 | 724 | 72.1 | 813 | 73 | 75.4 | 78.6
1% 683 | 71.0 | 73.2 | 77.8 | 824 | 82.5 | 73.2 | 71.5 | 70.2 | 74.0 | 72.2 | 80.7 | 74.6 | 81.1 | 73.0
3% 639 | 67.8 | 74.1 | 80.8 | 85.8 | 844 | 740 | 76 | 79.8 | 76.6 | 75.1 | 85.2 | 76.6 | 83.3 | 84.6
5% 68.0 | 72.4 | 72.1 | 81.3 | 81.9 | 854 | 73.5 | 76.7 | 83.0 | 783 | 75.2 | 84.3 | 78.7 | 84.7 | 83.7
7% 68.7 | 73.2 | 72.1 | 81.7 | 83 | 854 | 759 | 748 | 81.5 | 77.9 | 73.4 | 84.6 | 78.8 | 84.7 | 83.9
10% 68.9 | 75.1 | 76.3 | 82.8 | 85.1 | 86.4 | 77.1 | 745 | 81 | 775|774 | 863 | 784 | 82.2 | 84.5

8L



H 9 a 1 (% Q‘ Y
Gﬂi%ﬂ‘ﬁ V.10 VOYAAUNITNODUAUTNAU

dadan/ 0 24 48 72 120

nalu

M3
" 1 2 3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

(F1119)

Control | 26.4 305 |32.1 255|249 | 26 | 388 | 41 |255|249 | 26 [298 | 33 | 22 |256| 26 | 305|425 |255|249 | 26 |308|353
1% 293 (321 34 | 30 | 263|283 |385|41.2 334|254 (303(302| 33 |257 264|295 |31.5|435/|264| 35 | 38 |32.7]30.7
3% | 30.5 | 33.1 | 335|288 |27.8 (292|405 |432 (305|249 328|326 | 38 | 259|273 (306 |33.1|458[27.1| 38 | 407|354 40
5% 33 | 312324 | 30 | 273|329 | 406|433 | 28 | 254 |31.1 (323 (385|269 247|317 (333 | 46 |27.1 382|388 34.1 407
7% | 30.8 | 334 | 354 29.8 | 422 | 43.8 323|317 | 393 31.7 | 323 | 465 42 | 345 | 42
10% |324] 34 | 36 31.1 | 434 | 437 32.7 | 32.1 | 405 33 | 33.8 | 482 40 | 35 |42.8

6L



M1 v.11 Foyaauariinueoua?

anaan/ 0 24 48 72 120

nalu

M3
us pl2 323 afs |23 la|s |23 4a]s |23 ]|4]|s

(#2T39)

Control | 43.2 | 42.1 | 44.1 | 57.9 | 61.1 | 49.2 | 40.6 | 42.6 | 57.9 | 61.1 | 49.2 | 45.5 49 543 | 62.7 | 492 | 402 | 494 | 62.7 | 65.2 | 49.2 47 472
1% | 44.8 408 | 459 | 68.1 | 66.1 | 52.3 | 42.6 | 42.8 | 73.1 | 56.2 | 512 | 465 | 45.1 | 68.4 | 66.2 | 49.8 | 42.3 | 47.1 | 73.2 | 58.4 | 49.1 | 49.7 | 40.1
3% | 428|428 | 462|658 | 64.5 | 57.1 | 54.6 | 548 | 71.9 | 66 | 582 | 562 | 56.6 | 40.1 | 70.9 | 54.1 | 51.9 | 52.4 | 70.7 | 66.8 | 57.7 | 57.3 | 583
5% 457 1459 | 458 | 71.6 | 66.6 | 59.9 | 553 | 56.5 | 72.5 | 66.2 | 60.7 | 53.3 | 55.1 | 71.2 | 67.6 | 56.3 | 54.6 | 53.3 | 70.8 | 69.8 | 59.3 | 61.3 55
7% | 44.1 | 449 | 474 562 | 50.2 | 57.4 633 | 55 | 602 60.1 | 51.5 | 53.8 619 | 58 | 64.7
10% 46.2 | 45.1 | 46.6 63.6 | 58.6 | 68.3 61 60.5 | 60.4 61.4 | 58.8 | 57.1 62.5 | 62.1 | 61.9

08



M1 .12 Yoyaaulsinadaanisn

anaan/ 0 24 48 7 120

nalu

M3
0% 1 2 3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

(#211319)

Control | 0.130 | 0.120 | 0.140 | 0.080 | 0.081 | 0.066 | 0.077 | 0.073 | 0.080 | 0.081 | 0.066 | 0.074 | 0.069 | 0.120 | 0.093 | 0.066 | 0.070 | 0.07 | 0.074 | 0.081 | 0.066 | 0.065 | 0.068
1% 0.110 | 0.120 | 0.110 | 0.090 | 0.088 | 0.060 | 0.071 | 0.072 | 0.080 | 0.063 | 0.062 | 0.079 | 0.077 | 0.080 | 0.058 | 0.078 | 0.074 | 0.082 | 0.064 | 0.071 | 0.070 | 0.063 | 0.065
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Scientific Equipment Center, Prince of Songkla University
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m'%.'adﬁawﬂaau 5 HP 6850 Gas Chromatograph with Flame Ionization Detector
MAtANISNATDY : Gas Chromatography

aNIZTNIINATOU i’mnsm%‘aa Gas Chromatograph

Inlet temperature: 250 °C
Oven temperature: initial 50 °C
Ramp to : 100 °C at 5 °C /min
Ramp to : 220 °C at 6 °C /min
Detector temperature: 300 °C

Column: HP-Innowax, length 30 m., 250 pm I.D, 0.25 pm film thickness
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ANMUVNUU (26RSD), g/L

1 Methanol 3.60 (2.33)

2 Acetic acid 156.07 (7.21)

3 Phenol 14.70 (2.30)
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