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Influence of Secondary Gelling Agent on Shrinkage
and Properties of Natural Rubber Latex Foam
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Abstract

Effects of secondary gelling agents on shrinkage and properties of natural latex foam,
prepared by using Sodium silicofluoride as a primary gelling agent, were studied. The weight of

secondary gelling agent for Triethylene tetramine, Diphenyl guanidine, Vulcafor EFA and
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Tetraethylene pentamine that required to provide the lowest volume shrinkage of latex foam were
3,2.5, 5 and 2.5 gm% of dry rubber content, respectively. Their respective values of lowest foam
volume shrinkage were 3.2, 5.4, 5.7, 7.3%. At these lowest foam shrinkage points, the values of
foam density and compression set were 0.080, 0.115, 0.121 and 0.095 gm/cm3 and 10.00, 8.90,

6.50 and 8.4% respectively.
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1. wdoddnoni1 nanlaowTim Kitchen Aid Inc. Uszmaanigosm

2. §BY Ju ULM 500 #an 1a0UTHN Memmert Gmbh Usemeigosiin

3. 130441 Ju Virbra ¥21402180agnde1 0.01 n3u #AATALLTAN Shiko Denshi
Co., Ltd. Uszmediju

4. wth fuginsefimuuiadea Svurm 15.2x15.5x4.8 an. vheinegiidion

5. witeilslerh vuaduriguina1s 44 su. waalasw3yun Chud Chin HUA
Uszinady

6. yanareuaNuanTinlun1sAugU (Compression set apparatus) ¥193NUHUY

BN AR 200X15X10 . winwEniamugniadaotienasuTanuite 4

t 4 & H ' 1 3
YU UUNANANAUTZUE (Spacer) YUIA 9.5X9.5X150 31 AUTLULTEHINURUMAN
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1. thonsssunaduuenludiod (Low Ammonia Concentrated NR Latex) ¥iin
LA-TZ #aaTasuiinilaariigaamnssy (1971) 11fia

2. msazateay TnunedouTodion (Potassium Oleate solution) 1#iffuamsiiy
amuadusumiiien w3onlugy 20%  Solution MIsMIUFATOITENIN INUNT GO
1gnonlad (Potassium Hydroxide) funsaTodsn Oleic acid) uazldriuudanare 14
msazawayfidnuazla

3. Fefoan’led (Zine Oxide, zn0) MWiflumsnszduluszuumsTan lud iy
insafi 19l ugaa1vtnssue1s #da Taou3iin China National Chemical Construction 13ztnadu
m?au‘lugﬂ 50% Dispersion

4. a1s¥am lugkay (Mixed Vuleanizing agent) Miflusmisfan lud Sdnuazidiu
vounardim sasmireTasuSinilamifigaaivnssy 1971 1 wTonlugal 50%
Dispersion
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5. Twifun@d Tangen’lsd (Sodium Silicofluoride, SSF) Miflumisnewandn dlu

=l o @

g W @« o 1 oo d o -
nsan 19 lugarmnssues Sasmnite Tasusum mys Inoalidust §1da wTenlugyl 20%

Solution
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6. Vulcafor EFA Wiiluasaenaedy Snuusduveawarmina sadmie
Tavusimilamiigaamnssu (1971) $1ia n3enTugl 50% Solution

7. Triethylene Tetramine (TETA) 1€iflumisaewansy Tdnvusifiuveuvarla
wan1auYSYN Fluka Chemika Uszimaaimaniuaua wisuluzyl 20% Solution

8. Tetraethylene Pentamine (TEPA) Miifumtsnenaaiy fdnvaniiuveanalla
wan 1aru31iM Fluka Chemika Uszmpadaasuaud w3onlugy 20% Solution

9. Diphenyl Guanidine (DPG) ldiflumisivaneinsy Idnuuziliuveunadla
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$rmiwTagudim s Inonilfast $108 w5 oulugal 20% Dispersion
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Triethylene tetramine (1151331184910 1- 7 FN) 130 Tetraethylene pentamine (UsU3u9n
1-5 AT4) 170 Dipheny! guanidine (UsUSUR10 1-5 nN) uaz Vulcafor EFA (alssuw
| )
10 1-7 051 nintiuilunaudedasanudaszana 120 seuAnd HunaBalseuiu s
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v ¥ ¥ »
masTuhiwnTon uas Wehilaniniui daiia B szane 15 uid e T San ludty
< o d - i s o
wfioifalovifiguugiilszina 100 °C Wunanlszuna 40 Wil Wensumudmuauda i
¥ r » [)
Wonhwesssunai Ideenvindh drai udnithleudsludeudigamgil 70 °c ifhunan
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1. MsiamUSnasmsnada (Volume Shrinkage) 9z8afion1uuiasgiu ASTM D1055

2. midannunuuiu (Density) 9zialionuuIAsy U ASTM D1055

3. anareuANEII0 luAIsAUGL (Compression set) sxtinfianuunsgIu
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dulseneu viwinidlon (afy)
Concentrated NR latex (LA-TZ) 60% 167
Potassium oleate solution 20% 5
Mixed vulcanizing agent dispersion 50% 9
Zinc oxide dispersion 50% 10
Sodium silicofluoride dispersion 20% 7
Secondary gelling agent
TETA solution 20% 1,2,3,4,5,6,7
or TEPA solution 20% 1,2,25,3,35,4,5
or DPG solution 20% 1,15,2,2.5,3,4,5
or Vulcafor EFA solution 50% 1,2,3,4,5,6,7

wan1sNaasuaz3sning

¥ o o 1 a & [ 1 9 ov da &
a1 WrliauazdSuavesmsnsnamSunandu wudne Teahiisuainis
wadmnuanaiu GUd 1) veransAnsmudn 01519 Triethylene tetramine (TETA) 9214
¥ v . ¥
vWoathmiTinasnsnamidigadeldhnlSuw 3 nfu 6% veniminsudyy Inei
alefidudvesmsnadagiiszaulssuia 3.2% M1514 Tetraethylene pentamine (TEPA) 138
¥ 4 3 .
Diphenyl guanidine (DPG) seldvonirdiivSuasmanadisigaiie 19 ludsunm 2.5 asu
: o 9/ ) ¢dad & v vl as
2.5% veniminoune) Teslilesimudvesnisnadiegnssauilszana 7.3 uag 5.4%
¥ o . .
aud 1wy uazn 1314 Vuleafor EFA sz ieuihfilivfinasmsuadadiqadie 19 udTinm s
[ ) ¥ ¥
n3u (5% venimiinunuty TasfidSiiasveamanadegiissaulssuiu 5.7% fstiow
-& ] o oA 9 J o) J dnl: 1 Al 1 :
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[ 1 [ » 9
(Hydrophobic) tazdiufisewin (Hydrophilic) i lisemieelanmiduiunhillds
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20

R~ S —
i —— TETA i
| —fl—TEPA
‘ —tr— DPG ‘

—M—EFA

15

10

Volume shrinkage (%)

0 T T T

saco%dary gelling égent {gm % gf DRC}

3
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0.16

0.14

0.12

01 4

Density (g/cm”3)

0.08 -

0.06 T T T

1 2 3 4 5 6 7
secondary gelling agent (gm % of DRC)

g2 AwduRuEIENI Density AustiatasySunamswaaiuily

|
anuausalunsAugal (Compression set) voananirildwiiauaziliuvesas
' a a w e @ = o o da ¥ (o
Aowalaiuianiy wuihilianuseandsifulinavesmsnamSuildnldsuasns

wamusaoniviga nanifie w sumvesaisnenarsui 1§ IdUS e mnadidiga

¥ » »
wilonifilinnuaiselumsfuglvesdenhsdnigaisuiu uazfmnuaniaty
asaugUdves Tudia iy 10.0, 8.4, 8.9 uaz 6.5% tileldasnawaisu TETA, TEPA,
L a a’: qu P : = a ¥
DPG uaz EFA awdwu (Ufi 3) Maliswmdlesnnndenhilianuminaveveelasaaiig
'3 & o Y -~ » : T : o ovd 4 L o
waawn S anubanguinaiiu ualunandududeaiil Inssadaaad hiouysal uas
] ¥ .
Tassardamadi Widuszdey hlidesihi 1dfinnwdanguilesas arwawsalunisfu

| - ¥ ¥
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compression set {%)

secondary gelling agent {gm % of DRC)

711 3 A wduWu 321919 Compression set fustiauaz S svaiui 14
aqy

1 4 [}

s sunenimnonsssunaiie 1 wRoudd Inyes lsdiliuensinandn uaz
1¥arsnewaiaSuudaz¥iinfe Triethylene tetramine (TETA), Diphenyl guanidine (DPG),
Vulcafor EFA 11a¢ Tetraethylene Pentamine (TEPA) wuhySunaiiiduagIflSmasnisnada
o = ' d’ ¥V o o = o o" Sy e
f1gA fip 3, 2.5, 5 uag 2.5 % Aoiloonaia auddy TaslSuasnisnadaenii ldesiin

" aw a_ o é a e 1 a A !‘J -4 u’f
AU 3.2, 54, 5.7 uag 7.3% awdwy Rluszduvesmsdnenariuinldl deai
o = ' ¥ “ o A oA w
peEssuman leelinnumuuniuuas Wanwmwsa lumsiugldmgarsuaodu lay
Aanumuniui Tdvelia iy 0080, 0.115, 0.121 1az 0.095 niudegauIAfdFUALIAT

wazswmuernsalumsiugyl TAundu 10.00, 8.90 1oz 6.50 Az 8.40% MUEIAY
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