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Abstract : To improve the dispersion of platinum catalyst, the effects of carbon black surface treatment,
solvents, surfactants, and ultrasonic homogenizing were examined. Upon introducing the hydrophilic groups
acting as an anchorage center of the catalyst on the surface of carbon black by oxidation, the migrating and
growing of platinum particles(or ions) during reduction could be restricted. When mixed solvents, surfactants,
or ultrasonic homogenizer were used to disperse catalysts on the carbon black, the dispersion of catalyst could
be improved, due to the good permeation of chloroplatinic acid through the pore of carbon black. Among the
impregnation methods, the method using ultrasonic homogenizer with mixed solvent was the most excellent.
Using this method the particle sized could be minimized in less than 30A° and distributed homogeneously.

1. A = B9 Grove[1]7} O-H, WA RPAEL 3t
Beturg-o] A S AZlUAZ WAL 5 Qe

AR WA dEH02 FFHE 989 8 eSS HE AANFo 2R Azt
UAE 27188 dhgol o) Ay AreuiAz W ARAAE sl de) F79%}. 4550 wte) 27
FA7 e BAFARA ol ABAA L JAR= 1839 UHFo] ibol} £48BES dsldE AJgas

224



AeHAE GFYAT) Ul WFEo ) BRAAM 225

Aoy AdgAX(<200°C, 1A9E), £5BNES
AfAz 3 28 A=HA(~650°C, 2AHRI)
a83 Zr0, & 2L FEAES AfEdE &
o3 AmAR(~1000°C, 3AND)= EHHEeH
A E27A A o5 dgAHA F AL ANF
AgARANE AELE7t B ¢FAdR(FR)7 obd
A2 FAF 5 AR JIAE 018" F de 7
He 23 Qo] 7hg wel udgez 83 Hx

WH4e 2 B B4 YElE Sree
WFzosl 7 ARSAT AT Aol Ll
gol 2 B A7) WEel £F AFZu)ol 4

DBAS LAY S BEAR Lo
7 #4, BALH Fol Mol MIAA Sol wpe
24 Z29 TAI

A J

e PR EE L EREE U
sfed de) WA 2, AREd % 93
ool Ui She) G, ARBHA) A7} 5
o ¥
ot

ok

7% ol4% WIFEu EAYS 1A

-

2. 1. #ZFEO4e| Xl A £H FX|
WEEo e gAE TRE, dIEHF, W94 S

o] &4 FFEE A (Vulcan XC-72, Cabot Co., HIE
HA 254m¥Yg) & ¥ ol &34 1(Japan, Toyo Ele-
ctrochemical Co., Model US-300DE 2 ¥ Z &4t
Azl & 7ol s a3 AHHPtCls 6H:0, Kojima
Chemical Co)9l FEE& W3AIA AVetal oAl 2
LHEAV R 5 25 BAAIAT

o] EFEL 70°C &7 FA 24 A7 Bt
ZAZ F FAaE 704 450 °C, 1AIMEQL &
A A .

N Yo AHRE FAE BEEE 78 vFY
523 AAE AANI ) A3 silica gel E &
2] A pyrogallol &l SHAIA AL

92 $98 WAz 271 2 FE 5 £ mor-

oA

phology & %342} &w| 7% (Jeol, transmission elect-
ron microscope. °13F TEM) 2 X-A 314 £47] (X-
ray diffractometer, °|3 XRD)E o] &5 th.

2. 2.

st gHd FE7E Hgxez =4
9)5be] & S(1:1, 25 °C)ol A 1AL E<F AF3t
A sk Wy, 7] oA 500 °C 1 A1 FF A3t
A ke vy 2 A4 &4 (4.5mol/dm’, 100 °C) A
wol® 2g7|5e BA2 3] thed Zo] A
At

7422 47/(.COOH) 9 AHE JHEEA(Vulean
XC-72) 1g°l 0.IN-NaHCO; 50cc & 7hated 4 A1zt
Zol vhgE ASAS 0IN-HCl 2 AAs e Fad
NaHCO: &) %oz &3t

HE7)(0H) & AHFE WA 0.IN-NaOH = A
AA7)(-COOH, -OH) 8 ¥& AHFF & o971¢A
Fta B 7] % wjo] AEAT.

shmea gole) 287 =Y W 24

|

>
> N

171

-

o

A=7)(>C=0)9 F&Fe 7S 02g°] 0.1N-
NH,OH-HCI 25cc & 7}8FaL 20 A2t vk § 2354 o]
s ke 7heke) 0.IN-KMnO, 2 HA s

Sox 2H|®E NH,OH-HCI 9 %oz HEFsA

Fg 2T B

2.3. wW3a0je| AR 37| £
WA 27 24 TEM AHS o4
Mg TG XA 8E 248 ol 8dd THY

kv

XA SARA7|Y wE WIFA1) AL Ao
3Z line broadening®t1 th&3 22 Scherrer 2=
ALg3he (111) E 9 = o) F(half-maximum breadth)
o we HE #NF g A7 dA%)E T8

D:Kllﬁcose

A= XA Ka3Z(Cu, 1.542A°)
B = 3A peak o Wr=thF(radian)
6 = Bragg &

FAoxz Bale K& U9 dAo) w2t g
e 23 Yoy BE 092 ol

J. of Korean Ind. & Eng. Chemistry, Vol. 1, No. 2, 1990.



226 FEd - Az - o4

3. 23 ¥ 1n#

3. 1. FiEE8e| MetxE|o mME W2 =02
=My F3t

243k A g st e g Fuje] B S

AT A HEEY BEE S Y ozH

ol 2] 2-4-7](phenolic, carboxyl, quinone group 5)%

=gadon =dd 815 E4EAE Table

1o Jeti .

Table 1. Analytical Result of Carbon Black (Vulcan

XC-72)
Samples
(method of | gt carboxyl group | phenolic group | quinone group | lodine adsorption
eatment) (mg/g) (mg/g) (mg/g) number(mg/g)
No treatment | 6.97 0.1 0.05 0.78 150
Method 1 | 459 01 028 081 154
Method 2 384 05 0.73 170 157
Method 3 353 17 0.30 091 159
* Method 1:in H;O and H,SO, solution(1:1, at
room temp.)
Method 2 : in air(500 °C, 1 hour) (b) After treatment of carbon black by air oxi-
Method 3 : in HNO; solution(4.5 mol/dm?, 100 °C, dation(500 °C, 1hr)
3 hour) Fig. 1. TEM micrographs of platinum particles.
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Table 2. Wettability of Carbon Black and Solubility
of HoPtCls-6H,O in Solvents

Isopropyl
Solvent  [H»0|Methanol| Ethanol Benzene| Acetone
alcohol
H,PtCl,
T lele |o | o | x|o
solubility
Carbon black
ar| onu acl A A A o o
wettability
H,0+  |Ethanol+ |Isopropyl alc.
Solvent Isopropyl | benzene | +benzene | surfactant
alcohol(1:1) | (1:1) (1)
HoPtCl
- © O O o
solubility
Carbon black
. VAN © O ©
wettability

© : excellent, O . good, A : medium, X I worse
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(a) Isopropyl alcohol+ Benzene(l : 1)
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(b) Ethanol+Benzene(1 : 1)

Fig. 3. TEM micrographs of platinum particles imp-

regnated on carbon black using dispersion

solvents( X 100K).
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Table 3. Effects of Non-Ionic Surfactants on Wetta-
bility of Carbon Black

Commercial | Tween 80 | Tween 40 | Span 20 |Triton X-100
HLB. 15.0 156 8.6 140
wettability ©) O O o

© © excellent, O : good
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Fig. 4. TEM micrographs of platinum particles imp-
regnated on carbon black as to the surfactant
added(X 100K).
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Table 4. Average Platinum Particle Sizes According
to the Various Impregnation Methods

. . . Average
Methods for platinum impregation on .
No. particle
carbon black

size(A®)
Without any treatment 150~200
In aqueous solution after air oxidation 80~ 90
In solvent(ethanol + benzene) after air oxi-| 50~ 70
dation
4 {In aqueous solution added surfactant| 50~ 60
(Tween 80) after air oxidation
5 | By ultrasonic after air oxidation 50~ 60
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(1) No treatment ———— (2) Air(500 °C, 1hr) —— (3) Benzene+ Ethanol(1 : 1)

A

(4) Tween 80 addition (5) By ultrasonic

Fig. 5. TEM micrographs of platinum particles with the change of impregnation method(X 100K).

(a) X 100K (b) X400K

Fig. 6. TEM micrographs of platinum particles impregnated on carbon black using benzene + ethanol
(1:1) dispersion solvent.
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Fig. 7. X-ray diffraction pattern for line broadening

of platinum particles impregnated on carbon
black by improving impregnation method.
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