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Abstract: Carbon Black has various advantageous properties such as reinforcement, tinting, weathering, chemical
resistance, electrical resistance, etc., but it has poor affinity in the solution. The purpose of this study is to enhance dis-
persion in the aqueous solution by altering the surface characteristics. Two different treatments were applied for both
channel black and furnace black respectively. Channel black was treated in alkaline solution to replace hydrogen of the
carboxyl group with alkaline metal, Li, Na, K. Furnace black has few functional groups, and it was treated with HNO,
to increase the number of functional group on carbon black. It was seen that the substitution of alkaline metal on the
surface of channel black enhances the degree of dispersion. Also the higher the acid concentration and reaction tempera-

ture, the more the number of some functional groups on the furnace black. Reaction time was not seen to be effective.
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Table 1. pKa Values of the Bases and Reactive
Acidic Groups

Bases | NaHCO; | Na,CO, NaOH | NaOC,H;
pKa 6.37 10.25 15.74 20.58

Group I | Group II | Group Il | Group V
Group I,|Group II,|Group III,

Reactive | strong lactone | phenolic | carbonyl

surface | carboxyl | group | hydroxyl | group

groups group group

A2E 80C2 $74% AT AZRANA 2447} o]
4 Azste] AEEA A3t

2.3. ¥H Jis7|9 XMzt

250ml Azt Zelxzel] 0.05NS 24 4:Ab3)
50mle} 7Hegd 1.0gs ¥ A4 2417 1
slod e Edel St A 7579 o
718 83 w7 F, 43S 3o 247F
ot AAg}. ol ARAAE o435 FAF o
&, o 25mlE #sho] 0.05N-HCl 25mle} 284
30mlE H7hgk T 100°CelA 2587 7hdste 712
239 d 7)57]9 H4r]g e g Y4dse CO
& AAZ}. ok HClE 234317) $ls) 0.05N
-NaOHZ HA4< #Bslgon Ao 423 0.05N-
NaOHej ¢ko 2 7]57]9 & AEsloivH{8] A
of Ab&d ZF 4719 pKagts} o|e} wke-& & 9=
9 71579 £FL Table 13 2o, 7]%57]9
F& ot Ao 2RH At

mﬂ}{ﬂ

Functionalgroup 9] ¢} =

(HCl9) 225 xNaOH A Ae)
carbon black®] g

[meq./g]

2.4. 717184
2.4.1. 8| EHY &£X
FlEEae] w)ETHAL Surface Analyzer(ASAP
2010, Micromeritics Co.)& Al8-8led BETHo 2
245gich ARE 02 32 FAE Adted sam
ple tubedl] ¥ 3507C, 10mHg OIEMIH degas-
singg s3] TA X EAste TH A
i AL AAsL, tuberfol ‘%a—ﬂ
3t oA ZIAE AAstE AAYE &
mmHg Aelelq A27IA(N)E F34A4 §3
4% ddch old, ®lawstHe] 0.1993 ZAd) 1

Z=2]

Fd3s, A749 A 435, 1996

2.4.2. HoM ZHEM(FT-R)

Azto 2 guiAe|d shabde] Bud EAste
71%7) kel WstE #lstr] Hsted ShimadzuAbe
DR-8011& A}g-3o 400~4600cm™" k2] H 9]
A A4 ¥AEAE vk H2ud 00015
KBrg& &33t9 1g& W& olF 0.001gs 3l
2, oA KBra#} &3ste] 1g8 wkEo] 1:1.0x10°
o] dAHFEER vpxfdg o2t} F3lg). o
£ 02z A A4 10mm, F4 0.lmm =7]9
pelletS 10'mmH,0/m*e] taslo A Azste] A9
A BaBde gy,

2.4.3. MEI™ S| (zeta-potential ) 2| EH

FHega /KOl A Ao SAsHE ARER
e e, YA ANNE AT 449
A4 AL olalslr] T A e

= Malvernt}e] Zetasizer 45 o]-&3}gich. 7}
2 0.02g& 0.0IN-KCl =& 200mlo} 23] 24k
AlA ANA $AE wET, Af|AY FF)E 7}
AL e GAHHC)FH 432§ (KOH) S o83}
of EAtdle] pHE 243, Aetd 4§ At

G ERSEERERERY DR e
of AHeR 27) AREES SHehe P A
Ao BAUE BRI PHE olesud
WAk $4ol oA £7 e A%, F o
@ o] Mz ojtmz Az} Wit me

g S4se] 27] 4

N
>
ox
lo
n
ol

0 r$
3
w2
2
2
do

wA 27137459 £ $TE 100ppmo R
AA3A 24170 FAF $49 50mlE A R)4]7) 2,

%k 10% tALE A8F Hste] 1 =& UV-Vis.
Spectrophotometer[ HP8452A, Hewlett Packard,
U. S. A.]E ol43te S35}t

£ ¥z 15m14 B8 927, 3



EHxegle 23 Carbon Blacke] T HE A3 m

Table 2. BET data of Various Carbon Blacks

Sample| Channel Black | Furnace Black

Table 3. Surface Functional Groups on Carbon
Black

Special {Hi-Black/Hi-Black

W-2
FW-200 Black 4| 10 50L

Properties

Specific surface

504 150 81 224
area [m%/g]

Functional [Carboxyl| Lactone |Hydroxyl|{Carbonyl
Group| Group | Group | Group | Group

Sample [meq./g][meq./g][meq./g]|[meq./g]
FW-200 0.520 | 0.025 | 0.169 | 0.075

A
Werage POre | gg | g1 | 91 | 121
diameter [A]

Special Black 4| '0.280 | 0.000 | 0.096 | 0.050
Hi-Black 10 0.000 | 0.000 | 0.125 | 0.030

Micropore volume

[em?/g]

Micropore area

[m*/g]

0.1046 | 0.0176 | 0.0011 | 0.0168
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Table 4. Variation of Initial Rate of Sedimenta-
tion of Substituted FW200 with zeta-po-

tential [pH=10.5]

Properties | Initial rate of .
. . Zeta-potential
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[mV]
Samples [%/hr]
FW200-COOH 45 -27
FW200-COOLi 42 -32
FW200-COONa 40 -34
FW200-COOK 33 -45
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