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ABSTRACT: Carbon black masterbatches were prepared by mixing carbon black into the
copolyester dispersing agent (1:1.3 wt. ratio) in a Brabender Plasticorder (PLE331) and the ef-
fects of preparing condition on dispersity of carbon black were studied. By using a single
screw extruder, masterbatches were compounded with poly(ethylene-terephthalate) in vari-
ous concentration and mechanical properties of the compounds were investigated. Thermal
degradation of polymeric dispersing agent was not so significant through dispersion. In prepar-
ing carbon black masterbatch, incorporation time was shortened as shear rate increased but,
maximum torque at incorporation time was not affected by shear rate. Dispersion quality of
masterbatch was enhanced with increasing rotor rpm and mixing time. The ultimate per-
formance and mechanical characteristics of carbon black filled PET compounds depended di-
rectly on dispersion quality of the carbon black in masterbatch. From the relationship be-
tween volume resistivity and dimensionless time, one may be able to estimate in advance an
optimum mixing time for the proper application.

Keywords: carbon black, masterbaich, dispersing agent, PET, volume resistivity, mechanical
characteristics.
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Figure 1. Melt flow index change of dispersing agent
as a function of melting time at 140 C.
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Figure 2. Brabender plastogram as a function of mix-
ing time in preparing masterbatch at rotor speed
of 20 rpm.
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Figure 3. Brabender plastogram as a function of mix-
ing time in preparing masterbatch at rotor speed
of 30 rpm.
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Figure 4. Brabender plastogram as a function of mix-
ing time in preparing masterbatch at rotor speed
of 50 rpm.
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Figure 5. Temperature change of Brabender as a
function of mixing time in preparing masterbatch.
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Figure 6. Volume resistivity of masterbatch as a
function of mixing time at different rotor speed.

dutx o g JFHEEY B 7] ©E [
A 7Aadithrt ol= A7 o]FREH Frhske 3
o2 delA Urh F, #Aito] W wet FEE
o] AATFRE FAsH =Hol AZHI|AFo| i
2 A7} BAte] Al YA o] ATt T
Aol AHA7AGe] F7ksHA b a8y,
2 ARdM e AH A7) o] Bate] Iy F wht
i 27| 8E A& F8he ALE v o
§ A ulxEuUR| Mo FHEEY FEko] wfg-
Fol 71 W& AHAZA TS Yehlis 24430
ol zv] dRog Aztdc), L3t rotor rpm F,
Aekgol F& AHA7NAY g& AR
A7t g AE on|din.
ol #&+5 7t

S

(rpm) X shearing time 2, dimensionless timed]|
0e AHA7|Age] ¥t rotor speedel FAIGL
o] dhte] TehEz UeRhein.

S. P. Rwei¢} I Manas-Zloczower=2 Agkg-o}
shearing time®] &, & dimensionless timeo] w}&
FIRED Qizlmr|e] A4 E dAnjFoz B3|
dimensionless time %7)dl& A2 U0 @A
o glony dAAZ o] Fo & e HAE B

662

T =
5
4 4
E
o
SEER
[+
> /
2 4 a A 20 rpm
,Q( W 30 rpm
/' ® 50 rpm
a
1 1 T T T
0 500 1000 1500 2000

Dimensionless Time

Figure 7. Volume resistivity of carbon black master-
batch as a function of dimensionless time (mixing time
X rotor rpm).

ity P =Y Fig. 794 B5o] dimensionless
timed| w& AHA7|Agge] WAz FAG AHAE
dg F 9k old@ Astel oms BAAS 7
REdS 2AAZ o} dimensionless timed} A &4
1A gt BAE APPFHeE 7 + gleEzg
AR 7R Qola By Fo] AvkgS ¢H Y
= 71REdge] Bl "o 3t FHHo] Har7he 1|

&8 4 Qoks ol

olAE{EEX| 2ol mE 24, vhxeulR]e] g
ug Haeso] 548 2ABY) A8 kneaderg A
&3l 120 ColA HEEY} PBTISE 1:1.39 #
Av| 2 A7 vl MRS 1, 3, 5wt.% 2 PET
ot 3 gt AALEE AFRIT o)L AE
g Aoz VAY BEE ZARIET

Fig. 8dl& mlABj¥iX]e] wxo] e Hopgse
1AAEe} Agae&s Uelid a2 & F
150] AMEEoA wlxEWR] 9] FE7} FoMET
QAN &L AN AZR=E FUHEt
Swt.%dNME AFNE, AAAE w5 FHI] Fh
to] 98 F2¢ PETRG @2 3& veplsich
g 3%, Augsd] FAEE viAE A Y
FE7} BEFE FEEGH 29 o] BoAA
Ha, $£3 FoA FHEEGC] Bitgo] e Rl

‘ Jku ;O ro

e

Polymer(Korea) Vol 21, No. 4, July 1997



AR A 2270 PET/FAZEIA Y £4 & B4 vXe 4%

900 8
& 800 -7
ks S
g 700 -6 g
5 ¢ 5
= -
[ <
& 600 4 \ L5 2
3 ° &
&
& 500 4 L4
400 I I T T T T 3

-1 0 1 2 3 4 5 6

Masterbatch Concentration (wt.%)
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Table 1. Tensile Strength and Elongation of Com-
pound as a Mixing Time and Rotor RPM in Pre-
paring Masterbatch

MiXIng  tensile strength (Kg/cm?)
time
(min) 50rpm 30rpm 20rpm 50 rpm 30 rpm 20 rpm

4 648 569 495 48 5.0 34
10 704 661 602 5.6 51 42
20 713 665 671 5.7 5.2 5.1
40 717 691 667 6.0 5.8 53

elongation (%)

Table 2. Flexural Strength and Modulus of
Compound as a Mixing :l‘ime and Rotor RPM in
Preparing Masterbatch

mixing flexural modulus (Kg/cm?®)  flexural modulus (Kg/cm?)
time

{min)
4 1075 996 920 311 291 276
10 1096 1011 1034 3L5 298 309
20 1104 1067 1054 324 315 310
40 1110 1089 1054 329 32.1 305

50rpm  30rpm  20rpm  50rpm  30rpm 20 rpm
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Figure 12. Effect of masterbatch volume resistivity
on tensile strength of PET compound.

Table 3. Impact Strength of Compound as a Mix-
ing Time and Rotor RPM in Preparing
Masterbatch

mixing time impact strength (Kg/cm?)
(min) 50 rpm 30 rpm 20 rpm
4 25 2.4 2.2
10 2.7 2.7 2.3
20 2.7 2.7 24
40 2.7 26 24
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