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Abstract: Carbon master batch (CMB) rubber sheets, which are stored in stacks, are difficult to separate during reuse
because of the adhesion between sheets caused by the stacked weight over time. To solve this problem, in the actual rubber
product manufacturing process, various anti-tacking agents (solid powder or liquid surfactants) are applied to the sheet sur-
face. In this study, the emulsion samples of zinc (Zn)-stearate/triethanolamine (TEA)-stearate mixtures were prepared using
TEA-stearate as a surfactant, prepared using an industrially manufactured Zn-stearate powder, and their basic anti-tacking
properties were studied. During the process of manufacturing emulsion, a heat treatment process and an auxiliary surfactant
were introduced to improve the dispersion stability. Results showed that the heat-treated sample exhibited a significant
improvement in terms of sedimentation, storage stability, and anti-tacking characteristics since the Zn-stearate particles were
reduced to a smaller size by the heat-treatment than that of the original Zn-stearate powder.
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Zn-stearate/ TEA-stearate S8 2 A E9] o HA MEL A| X3}
3, ole] Wty A=A ] 718H B4E AFeidct. o]

stearate 09| &= A2G 1} B2 AHUSHAE 0|85t
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Experimental
1. HEE

Zn-stearate(A1 4313t GP grade)E © =9 AA|TA glo] 1
2 AR5} 0 1, TEA-stearate:= TEA(EAFS}ST EP grade)
oF xEotel AHSAISFS} EP prade)ihel] of AE|28} ¥hG-2
olgalo] AzaloATt. 7 A2 2] 7] 24E Table 1o] L}
W gich. E=3F HLB (Hydrophilic-Lyophilic Balance)gto] A&

2 SujetA AHEAACl Tween-80 (HLBZE 15.0)1}
Span-80 (HLBZ} 4.3) (94ks}sl EP grade)S &£315to] §-3t
A TS AR EXAHSAGA R AT WA

Table 1. Physical Properties of Materials

EXQAF] ALE CMB IRAELE CRA THEE AJ&3H
CMB AJE(Shore-A Hardness 458 @A n]Zo| A xQgt
of )2 ALgatet

2. MEMZ=

Zn-stearate?] £¢AL 7|02 3+ Ao ot =
7HA1 9] MES Ev|5kTh

2.1. Gx2| M= Sample-1

1) 1L =]o]# ¢ TEA 8 g} Ag|obAl 50 g& AFste] @
2 g, FEZFo|EofA] 130°CE 7}E3}tT up1y|g ulE o]
£3}o] 500 rppme] £ 2 1A|7F T 71E wHkste] o 2]
23} 935 a3ttt

2) 7 thZo| HLB gto] 11.57} H| =2 n|g] Fkste] 3t
Az Tween-80/Span-80 (TS-115) REAHSAA 12 g&
E9]3}1, 0] o] A] Zn-stearate B 50 g2 A3 Y3, A
A EFEO L=E Zn-stearate®] 4 0|4l 130°CE 5&
A 1 2% A 500 rpme] =R oF 1057} wHElsle] Zn-
stearate”} HA3] gafjste] HA EFHEO] A g2
A gYgol H=E A2 HE =St HLB o] X
A HEARGYA A2E AT F3A (A) L B)Y EFF
2 o2 2] (1) D $22] (2)ell ek o] AAkstTH 14].

HLB,—HLB;

Yo(4) = (M

%(B) = 100 — %(A4) Q)

1714 %(A)2} %(BY= Tween-80+ Span-809] 2zl g o]
o], HLB,# HLBy= Z}Z} Tween-802} Span-802] HLB ZHa
e,

3) ols} o] AZH EFHE 60°C] B 600 & W7ot
WA 500 rpme] SEE oF 3057 ] wukate] MR SEA
AEde] FErt oF 20%el AXelE WHo|FA| ofu
Sample-1% A|23+th A2 Sample-19] BTE 2AJu]=

Table 2014 Ho]i= u}e} 2},

2.2. Sx{2|5IX| 2 ME Sample-2
TEA-stearate 34 2 TS-115 EZAIHSAA| 9] H7171A
£ Sample-194¢} FLg FHO 2 Ax5tH oH, o7|

Physical property TEA Stearic acid ~ Zn-stearate Table 2. Formulation for Sample-1
Density [g/mL] 1.124 0.94 1.10 Component Composition [g]
Molecular weight [g/mol] 149.19 284.48 632.33 TEA 8
Melting point [°C] 21.60 69.30 120~130 Stearic acid 50
Solubility in water miscible insoluble insoluble Zn-stearate 50
Appearance colorless liquid white solid white powder TS-115 12
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TS-115
Zn stearate

TEA
Stearic acid

500 rpm/130 °C

500 rpm/130 °C/1hr

500 rpm/130 °C

Figure 1. Schematic diagram for sample preparation.
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AFAE A e o | YA 24 9 ARt EA4S A
R 7| ¢5te] A2 H Sample-1 L Sample-2E 5% 2%7} &
£2 548 b, o]o] tiat WAL, CMB A0 ot
=24 9 wetEel 9% S48 AP

3.
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Z47+o] S|4 E MES 100 mL siAA AT o] YA Fol&2
A& F, Aol A T2AZF Bt AT Fof oA 2 R
of| &J3t Zn-stearate 1L H-0] A== FEE vl £S5
o} Egh AR dojt MEES HAs] gEHA X
AR duht HA wEtA R = A Egt

-~

3.2, WElo|HEY

Ad@zgo A AR HEY HRIFEALL A
T A o2 A Fsts i olv AAprE S et ofy 2t A
AF o2 FASE AFYH R upREe] IR oz,
2 Atode JZA 59 A=A A0 Bol AHEE=
ASTM DI18769] A @& £-85to] T-Peel Test "HS F
sto] AFAH o AP = e AAE AAH o2 Jetst
of BA3IETE T-Peel Test WHo] AFEE UTM 7]7]=
QMESYSALS] B 2 AR 7] QMI00SEC|th Al @HE 3

Cooling about 60 °C
Yellowish clear liquid Yellowish unclear wax

Cooling about 60 °C

Sample-1
(Heat-Treated)

500 rpm/60 °C

Water
Zn stearate

Sample-2
(Non-Treated)

500 rpm/60 °C

6]Z CMB L FAIEE (W) 50 mm x (L) 100 mm x (t) 8 mm
7} =g Astal, AdE A FAE 2785 100°C 229 30
27t BAske] A thgofl Aol ZutE ME AIH-EY
of 227 AT T, o2 ThAl 100°C 2B A 1087 AZ
SHATH I thEoll Ad2E 1T A E 1S AR wEY 4F
zasolq B AR F FA7 § mmEES s}
of 3087 Q12 AHE HAT THE, T Fol ke AHe
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o wiah selshsict

3.3. gxMEY

DSC (Differential Scanning Calorimeter) A3-2 Perkin-
ElmerAL2] DSC-7& AFR-3e] A A ¢ 7)o A 10°C/ming] %
2 £ 2 24 180°C7HA] 521 7]HA =St up
£ QNS TS JES Sk ABL 10009 F o
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Sample-1
(Heat-Treated)

Sample-2
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i
=
=
H
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Figure 2. Solid sedimentation of the sample suspensions for 72
hrs at room temperature.
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A& o, Sample-19] 7390l = OW—J U o HA Ao} A
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A& AX A G2 Sample-29] 75, BFe] =7} 2F 0.75+0.05
kgf/mm<l ¥, Sample-1-2 2F 0.35+0.05 kgf/mm=ZA] =]
ZA=7t AASHA Hashe A4S YeERH ol |4
2 AEY Az ollA A 38 =UTF L= A o]
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Figure 3. T-Peel test results for the Heat-Treated Sample-1 and
Non-Treated Sample-2.
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—_

I‘N

A A TE 252 MEof it DSC Aoz o
6] 7 thermogram= Figure 40] JEMith. LHlA 02 TEA-
stearater= 43°C oA FH M Ao 2449
Az EAes] GRGE I Hot BolNE FATRY 2
U3+ BAARS YEPATH 11]. T3 Zn-stearate’= A 2 o
whe} oF7HY thE R ut 120~130°Ce] L& F7Ho|A] &g
£ Upehieh S Figure 4049 TGN Bol o 4= 5
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<~ Endo
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Figure 4. DSC thermograms of Heat-Treated Sample-1 and Non-
Treated Sample-2.
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Table 3. DSC Results of Heat-Treated Sample-1 and Non-Treated
Sample-2 for TEA-stearate

Tinilia]

[OC] Tpeak [OC] Tend [OC] AH [J/g]
Heat-treated 38.0 48.0 56.6 48.1
Non-treated 41.0 50.2 55.8 41.8

Table 4. DSC Results of Heat-Treated Sample-1 and Non-Treated
Sample-2 for Zn-stearate

Tini ial 0 0,
[()(tj] Tpe:ak [C] Te:nd [C] AH [J/g]
Heat-treated 90 122.3 124.8 68.6
Non-treated 89 121.9 125.3 72.6

BB LE(Tea) 2 &8 AL E A4lSo] Table 37 4o &
gJsto] Yebfi it

Figure 49} Table 3 & 40)| 4] AHE o, TEA-stearate®] 73
Folle EAE sk Afolle A g B$-Hr}, peakd]
ool AH o= & ¢ sharpsfz| i W] 55 7] AlZtst
= Rt 8§ A== o AXIoh 22U Zn-stearate®] 7
Folle 29 P & AolE HolA| gon &§ gy
T2 AL r o FopR|= AL & 4 Utk ol2E A
25, 94X & ke F9ols 885 UE Zn-stearate EAt
0] 525 o|stolA ThA| 49 22 = A2 43} 5t
+= Ao Al TEA-stearateL} Span-80} Tween-802] E¢HE<l
TS-1139) 4534 0 Slokel 2 A4 2114
o] QlotA A Habh oo §3F 4 9tk =,
Zn-stearate & TEA-stearatelL} TS-115 BEAEL 1% gihf
187he] Aelofelate) A4 94 2FL AT glenz, A
273} Bgol A M2 7o) 47He A4S 1A o] ojut
£ R0E gae 5 grh 2 Aol 2RI A% o
A} 2719) A Wsht 2720 Wske o o|4F SHelsx]
= oA, WA AF Anel v Age) A
= W A7 2 ), olela 4w 2Hyle] Ajel Wz £5
o] et av & 9Ql5}e] Zn-stearate= 7| =9 2 I 7| Htie
2N T 2 7|2 uNEDI APEAY ddFe s
compacta}A] e ARTEE A He Ao BoE
2 GITh. AR 9] ZHolH 2 o, o] &7t AL Ak
¢l Zn-stearate 22 I &= 315t ARESH= A Bk 2
© 9% AgolFts FAelE pezd U | ANE Y
HATE ehd 4 98¢ BolF AT T 5 9t

Conclusion

TEA-stearateE % A|HEAA 2 AFL-5to] ZTARF o2 A}
£EE Zn-stearate 0] QPP E FEAL o HH o] Al z2u

off ¥ A5 AT e A= Aol X2 B

2 =S, WSl ABe] thstel WHWHY L Yol
BE4S AH T w3k DSCE o]-g5te] AAle) THol

02 JEA 0] Wtz HE uralo|PEA 9] Mlelo] Abpt
ol Histed 1@ £ dFE B9k o2 2HE &

1) DSC ’é‘@ ANzRE, gAZE Az ¥ES TEA-
stearate?] §-& Y= F © sharpdfAl= H5& Hetdi= ©l
HI3l|, Zn-stearate®] £-§ I = I HIE Ho|x] o= Al

o] SgallEru 72,6 J/golA] 68.6 JgO 2 ZHABHT}.

2) DSC A8 Az HE], DA o| 23t Zn-stearate®] A
273t B0l A Zn-stearate®] | LA 7]e} AHEIA 2
A EL7E ARl AZ HdEEl st S5EH A"
Zn-stearate= 7] &2 YRt T n|A|5HA EUE} HAY

compact 3HA] F3t AP T2 A2} sh= A2z B

At
3) GBS AR MEL Zn-stearate?] m|NEL3}IE 215}
o YE B Aol AAHA A= CH, o]

2RE A% 4B 9A FEEE ¢+ AT

4) A EE A3 WMEL Zn-stearate®] UIAEE3I=2 ¢I5}
of AP 5 JA| FAE WA= o] AHiF o= 2
H o] @AEHA AAdE At
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