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Natural Rubber Filled with Defatted Rice Bran Cushioning Foam
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Abstract

The objective of this project was to study the effects of type and content of chemical
blowing agents on properties of natural rubber cushioning foam filled with 30 phr of defatted rice
bran (DRB). The blowing agents used were Azo dicarbonamide (ADC) and Oxybis (benzene
sulfonyl) hydrazide (OBSH), the varying contents from 0 to 10 phr. The results indicated that an
increasing blowing agent loading caused an increase in cure time and water absorption and a
decrease in density and mechanical properties. The addition of ADC showed an increase in
modulus and abrasion resistance. However, OBSH was more effective than ADC, which gave
higher cell number and better cell size distribution. From the mechanical properties and

morphology, the highest content of OBSH which gave optimum properties was 6 phr.

Key words: Cushioning foam, Natural rubber, Defatted rice bran, Mechanical properties
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STR 20 CV HAIANUNHNUA 65 (+7,-5)




o ¥
=S ' = = Qe @ @ 3
Tunsguaumanaanams g wa laduing s mnsuiy o uonnnzboen 19
A o a v o W o ° ! 3 A Y e @ oA o o
INTOIINTYUAR N 9 GL"HL“Hlﬂ%ﬁf’mﬂ‘U"WH"mﬁ"liJ@ﬂL!WuﬂLLﬁ')ﬂ'lﬁLﬁ@ﬂi%ﬂfﬂﬂﬁl@ﬂ?ﬂ@ﬂﬁ&ﬁﬂ%ﬁ
o a ' 9

a g A = = SN = ' q ¥ a ¥ oA
Tumawaaiudsdanooisss uennnil satimaiamsiumaniseunsms Ismnniiinn 1y

q P=y =1 9
lunsgurunsnon ludu

] A
gnauviaginuvam 9

¥
==}

pusITUNAGIaIIonaalieglugduuuduy 9 14sn wu srunsanfinnumniian e
W30819 CV U?Qﬁl&ﬂigﬂhlﬁ}a (Superior rubber, SP/PA Grade) OINHANTINII (01l extended
natural rubber, OENR) 91953 50A N 115 a6 (Deproteinized natural rubber, DPNR) ¢4

= a = =
ENR (Epoxidized natural rubber) 0191103 Junaa@n tazo196d e

A5 BAN (WITF3, 2548)

@ A A o oA 9 4 o ] 1 &
Msanan ae osadsznsui@min lllusraieyalszasAnalvesiuyu o

= 9/ =} wes e et A o 9/ o ey = @
suus I lesinuaniasinang o 1donsaoumuaiautiamuis imangaudy
= = A o o 9/ v A a X T i
NITUIUMIHAA HIotWaaanunu Wuau asdaaunlalugamunssuansoutsesn la

= ' ' oA = @ e = . .
Wu 2 paulvg 9 awdsefnsaimananisasunss Ao @5 uANAT U5 (Reinforcing

fillers) uazasgUALN Lud3 unsInIoNSond1 a13ANALAY (Non-reinforcing fillers 130

=} T = =Y 9 o i 1 ar 97 T T o as
Inert fillers) ‘1’TSTZJEJVIJLL‘]_IQGI']M’{TWJEN’ETTEﬂ’.]mlﬂhlﬂkﬂu 2 NRMTUNUY Ulﬂllﬂ ANINIF AR RISy iAs B FLle]

AUTDDU

N&l"llﬁ1ﬁ1 {Carbon black)

Vo 2 s d o o a - w -
qummw%miuammamﬂum'smmmﬁamgaamiﬁ?ﬂuinﬂmqﬂiufgw‘mﬂﬁﬁu
o 5 ' ¥ o @ q o Aq =t
B3 MIveuLvanutisean Iaiy insa uazadyl S1uaumn (pmzn g lugaainng sue1el
[ ' I~ ¥ ' ¥ 3 1
1N 40 103) 8813 Isnamannsontsnaulua) 15U 5 nauANTTUVYEI IUPAC (IARC,
2010) laun
=4 - o =1 = o A
1) UBUUUALYAR (Channel  black) Hidnvaiziflueymaddin ldvinmsyanzunsg
o r='§‘ =4 s a VoA A ] Y
IMAN (Iron channel) Auilu@l39a5uaI1WWL MAaanmsnulal Wnazadyld oonan
9
@ = == = =
Hanawemas usuunanuaaivinaeymalgugiilszana 10-30 w1 luwes uaziivuiaves
nguaalszana 50-200 w1 Tutas
L4 =4 . 2w = Ao A A Y o ,
2) oS UAn (Fumace black) Nanyazitjuaymiadminna luw sy (il

=y

=] = 4 “ g =1
furnace 39 Refractory chamber) 130 g lasmsvouluaniizinilule fivuaoyniallgugil

ar

szanar 10-400 11 Tuwas nasiivuiavesnguuialszana 50-400 w1 Tuwas



10

'
A o A

] A ar o3| '
3) o9 TAUNVAR (Acetylene Black) ianvmziiluonninddinldaninniswidooaats

v
A K

[ = v ¥ Aa X a4 o @ o cu Y o
masozeynauluaniizlioms aymanimavuiinisi Iihag Jawuedmdu i
1 = ' e 3 = = :
adwraulumswaadiulinie ezfduuuaniivinaoynnlgugilizaa 30-50 wily
a3 uarvNavoInauLIalszana 350-400 11 Tuwns
2 ¢ g a o ) a o Ay y 3w .
4) uaunuyan (Lamp  black) mﬂymsnluwmﬂaﬂm"lﬂmﬂﬂ'mmumu (Oil)
] ,:& s %A" @ < d.
TABIn W1 0019 BIM I ANAIINIIILAY (Coal tar creosote) JaornTunmanuunisluwiwi
auaueImaie 1 1da Jud Svinaeymailyugiinlszina 60-200 v Tumas uagiivinag
YOINGUUIAYTZ1 300-600 11 1WA
o ar = A ow =4 A e A 3 ] 5
5) WBINALUAN (Thermal black) mﬂymmﬂuaqmﬂﬁmm"Lmnnﬂmmaaﬂﬁmﬂmm
¥ »
BITUIA (Natural gas) luern1izliona Taewumomasdanaiiasuuiivounndon
(Heated refractory) fivinaoymatlgugiiszuns 120-500 w1 Tuwas naziivuiavesnguiia

1323719 400-600 11 THAT

AMANDAVDI Carbon black Mudnbazlnsaaig
¥ g Y] S 1o = A o
) TA398319001 High structure 1 Shade @7 ludiaiin rileginlaseadis
o3 o ar = Qs =<} @ o ¥
e Tsanniie1d 9 eiiguautiansdiudi iy Conductive black

) 103983 190DY Low structure 14 Shade @fidinh uanaaanianiai il

7 1
VaABUNIN

AMaNDAYe Carbon black MUVMIA Particle
1) Particle Glﬁiy: 1% Shade Anaiaoni (Jetness G‘ﬁﬂ’ﬁ)

= oo 4 v
) Particle tan 14 Shade Fid 1110071 (Jetness g4n31)

Y 4 y -
WhNezM3 ¥ UV IWnAmIunsa
"o a9 oA ¥ & ¥ ¥ : @
WA UATA N330  Hvinmslsnune Idanudunudenisdag anw
NUNIUABUIIAG HAZATIWNUMIUADNITANWIAFI B1ilauiAnIsnIzIdensEAounf &
o s [ Y 3’; = @ d o q)
nigvunIRaanhanse I ldanmnnaensluenssssunauazoaduniies ol

= = [ et = 1 '3
lumskanosdonasnandumin 19anuFnan q (Werss, 2548)



PROPERTY Target Tolerance  ASTM test method

1 lodine adsorphion, g/kg 82 6 D 1510
2 Oil absorption number, cm®i00g 102 +6 D 2414
3. Sieve residue 45 ym (N0 .325), % <005 D 1514
4. Sieve residue 500 pm {No 35), % <8001 D 1514
5. Heating loss, % <40 D 1508
B. Ash content, % =075 D 1506
7. Pour density, kgim?® " 380 & 25 D513
& Fines condent, % =7 D 1508
9 pH value 710 01512
10. Sulfur content, % 211 D 1618
11. individual pellet hardness {average of 20), g - =55 D 5230
12. Indwidual pellet hardness (max of 20), g =90 D 5230
13. Toluene discoloration, % 285 D 1618
14. BET surface area {NSA}, m¥g 78 i) D 6556
15. External surface area (STSA), m¥g 75 £5 D 6556
16. Tint strength 104 5 D 3285
;;m?};ia ?ifﬁgg%; number of compressed 88 o 03493

v 2
MAN 3 AVTANUFIMVD IR UATA N330
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- AIAWAIATNT (Active non-black fillers) W30 Fan1 (Si02)
w a2 = @ A L % -
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panazneumanil (ﬁﬂ‘ﬁmm%u 14%) ey $raz1080

Talsau (%Nx6.25) 12.0-15.6 11.8-13.0
Tasiu (o) 15.0-19.7 10.1-12.4
drulavieny (%) 7.0-11.4 2.3-3.2
a5 lu'lansea (%) 34.1-52.3 51.1-55.0
101 (%) 6.6-9.9 52:7.3

- upaEey (Maansu/mni) 0.3-1.2 0.5-0.7

- unniEey (Haansu/nsu) 5-13 6-7

- HeadeSa (Waansu/miy) 11425 10-22

- i deavlesa @aansumnu) 9-22 1247

- Fam (Uaansu/mniu) 6-11 2-3

- dangd (Haansu/mnsy) 43-258 17-60
203

- weziiv @ D Aulasnsumnsy) 12-24 3-19

- lsTuwladu @ 2) (lulasnsuns) 1.8-4.3 1.7-2.4

- luezdu Aulasnsumiy) 267-499 224-389
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