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Abstract: The various functional groups, such as hydroxyl(-OH), carboxyl(-COOH) and quinonic oxygen(OC< ) on
the carbon black(abbreviated to CB) surface were activated with n-buty! lithium solution in #-hexane and then
acrylate and methacrylate monomers were graft polymerized onto these activated anionic sites and CB-grafted poly-
mers were obtained. To separate homopolyfners from reaction mixture, non-solvent precipitation method or centrifugal
separating method were applied. Subsequently, conversion, grafting ratio and efficiency were determined at various re-
action temperatures and times. In case of acrylates, the grafting ratio showed 20~30% but methacrylates showed 150
~200%. Also the anion polymerizations between CB and monomers were nearly reached to equilibrium state within one
or two hours under each reaction temperatures but conversion and grafting ratio were increased a little with reaction
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temperature increase. In colloidal dispersion stability test, before heat—drying, the all CB-grafted polymers showed good

dispersed stability in good solvents for acrylic and methacrylic homopolymers. Futhermore, CB-polymethacrylates were

found to show excellent colloidal dispersion properties for good solvents of methacrylic homopolymer even after heat—

drying. Identification of the grafted polyacrylates and polymethacrylates onto the CB surface was performed by FT-IR

spectroscopy. In addition, electric resistance values of CB—grafted polymers were measured by Four-probe method, and

the increase of the grafting ratio showed the increase of the surface resistance.
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Fig. 1. Scheme of experimetal apparatus.
A Silicone rubber, B ; Thermometer
C : Magnetic bar, D . Magnetic stirrer and
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Graft ratio (%)=

Weight of polymer grafted
Weight of carbon black used

X 100 (2)

Graft efficiency (%) =

Weight of polymer grafted
Weight of total polymer obtained

X 100 3)
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Fig. 2. Scheme of apparatus for surface resistance

measurement of CB—grafted polymers.

A : Potable DC potentiometer, B . Ammeter,
C : DC power supply, D : Probe, E : Cell

F : Sample
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Fig. 3. IR spectra of (a) Poly(methyl acrylate),
(b) CB—poly(methyl acrylate), (c) Carbon
black.
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perature of polyacrylates, reaction time 2
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late)
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Table 1. Number-Average Molecular Weight of Ob-

Table 3. Test of Colloidal Dispersion for Obtained

tained Polyacrylates CB—Grafted Polymers
Reaction ’ M, Polyacrylates
temperature | Poly(methyl | Poly(ethyl |Poly(n-butyl Poly(methyl | Poly(ethyl |Poly(n-butyl
. . Solvents
c) acrylate) acrylate) acrylate) acrylate) acrylate) acrylate)
0 4288 3257 2825 Toluene X O O
5 4238 2831 2784 THF X X O
10 3743 2708 2548 MEK X X X
10* 1927 1915 1811
15 2684 2674 2506 Polymethacrylates
20 2226 2639 2487 Poly(methyl L]Poly(ethyl Poly(n-butyl | Poly(isobutyl
Solvents
* In the absence of FW-200 methacrylate) methacrylate) methacrylate) methacrylate)
Toluene 0] O O O
Table 2. Number-Average Molecular Weight of THF O O O O
Polymethacrylates MEK O O O O
__ CClL, O @) O O
Reaction M, CH.C,, O O O O
temperature | Poly(methyl | Poly(ethy] |Poly(n-butyl LPon(isobutyl O : Stable colloidal dispersion
c) methacrylate)imethacrylate)methacrylate)methacrylate) X . Nonstable colloidal dispersion
0 31,124 | 32,823 | 36,946 | 38,548
10 30,727 | 31,245 | 33,127 | 34,468 Table 4. Surface Resistance of CB-Grafted Poly-
10* 6,773 | 7,993 | 9,104 | 10,948 mers
15 13,689 | 25,687 | 28,270 | 29,672
20 8,805 | 13,347 | 16,204 | 25272 CB-Grafted Surface

*In the absence of FW-200 polymers resistance(£2)

) . Carbon black 0.047 x 10°
TR A4 CBole] n-Bulite 2 SAS CB-poly (methy! acrylate) 0599 x 10°
FTHAAL d9 zREev] Expg uaeA CB- CB—poly(ethyl acrylate) 0.433 x 10°
OLi 8349 7A$r} ®ajebo]l of 2& & 4 rh CB-poly (n-butyl acrylate) 0.616 x 10°
o] CB-OLi 2§42 #A$ CB% n-BuLig) #he CB-poly(methyl methacrylate) 2.600%x10%

o oJa MBS SEo AHT 2R ) CB-—poly(ethyl methacrylate) 2.761 x 10;
Auree] CB7 gl ABe} Hate M TEA CB—poly(.n—butyl methacrylate) 2.841x10
dad - CEOL: A -+ CB-—poly(isobutyl methacrylate) 2.873%x10°

AGE dastn Adde s 443 3R 24}
o] 37183 2490,

3.4. CB-12l=E ZEaH9] 220|= EAM A
CBel zetzes] F3¢AE Ao} EF4 5
polyacrylate 9 polymethacrylate of&-mjoll of a4
7% A= Toyo filter paper No. 84¢] 9%
#AE FHAAeH, ol5 Sulid] FAAA L
¥ AAdel vt AT FRolt FaHE BY
t}. 7% Fdx CB-poly(ethyl acrylate)9} CB-
poly(n-butyl acrylate)= 22 S-vio o] wi-$ o
33 BAHAS =3, CB-polymethacrylated] 74
2o oFguol dial w9 sy ARAAL B
92 Table 3o Jefuigir}. o] A& CB-poly(ethy-
lacrylate) ¢} CB—poly(n—butyl acrylate)= E&]m 9

T3, A54d A 335, 1994

¥ Tg(Tg; poly(ethyl acrylate) : -24°C, poly(n—
butyl acrylate) : 55CJo] <& =3, CB-poly-
methacrylate®] ZA$= & I8z ESJ 93 &
wje}e] g4 fFo] FRole EARS o]Erly £
A=t

3.5, 2Bl E gt =HN

=44 A& 98] CB9} CB-grafted polymer<)
FHAES AT & Table 40 Jepiid. 3
ol 93 polyacrylated] 5o EHAFE 1002
By o] glon, AgoME T A e o
ehligich. ZolAq Bel a2tz E o] Y& CB-poly-
acrylate(I18tZE & 20~30%)Rt} ¥& 1glzE
4% 7}A= CB-polymethacrylate( 22} E§: 150



Carbon Black FHef 2] otz ol

~200%)7h WA He ERAY FHE depie 2
% glov] wepsl, CBol 2REelor} ol 22z
£ "hs suEeelel od Mgl Frlueete

Azt dAFE Al 5 3tk
4.2 E

CB 39 9| ofzddolE ohafA|e] J2t=e

SEE7t wolAlel wel Frkstdoy Wk F
AE srEene] EARe agled, 7t HJ%
T4 CBe} @AY folE FEL A= 1

2217 A=A FYPFeE o] T =&, 0}3%
Hole whefAle] 7 20~30% AHE] 1z ES
& vehgon, Welady ol wetAe] 49 150
~200% Az w$ ¥ IzE$E Jelugl

ut

gus

r‘}o oft rlo

Ao} RejEA] 43 F5d F
%"L‘é% L}E]-LHU% Toyo filter—paper No.
849 AFAHRAE FHTE #AY T e, ®
T, A9AZ FAE TmEge] EobAsE 4o
of F3 A MEFEE FAo] Yo AL &
sl viebal, CBE wh<e3] polymer matrix Wo
ARz FAR 7= A AT F2olnA CB-
polymer matrix W &&3}e] 1o
55 AR Ao shesteet A44H

graft polymer&
2 24 9

- SedTRAn|(1993) A<
7‘:}.
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