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ABSTRACT

The physico-chemical characteristics and the combustion activities of a waste auto-
motive catalyst were carried out in this study. The physico-chemical characteristics of
waste automotive catalyst was examined by EA(Elemental analysis), ICP-AES
(Inductively coupled plasma-atomic emission spectrophotometer), and XRD(X-ray
diffraction) analysis. Carbon deposit amount was higher in front brick than rear brick
of catalyst, and increased with mileage. The content of Pt. Pd and Rh in waste
automotive catalyst was different from the car manufacturing company. The combus-
tion activities of waste automotive catalyst were investigated for acetaldehyde as a

model VOC in a fixed bed reactor at atmospheric pressure. The catalytic activity of

rear brick for acetaldehyde combustion was better than front brick of waste automo-
tive catalyst. The catalytic activity of waste automotive catalyst for acetaldehyde
combustion decreased with mileage. The linear relationship between catalytic activity
and mileage was negative and has a very excellent correlation. Finally., the waste
automotive catalyst has a good catalytic activity for acetaldehyde combustion, and

can be used to control of small emission source.
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Volatile Organic Compound, Acetaldehyde. Catalytic Combustion
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9 8ld EA(Elemental analysis). ICP-AES(Inductively coupled plasma-atomic emission
spectrophotometer), XRD(X-ray diffraction) ¥4& +#3%}. Carbon & F Zvje]
AWtesl Fuieno gstony, FHAe e et Fotshs A%E RAG. Pt, Pd, Rh ¥/%
& AZRAle] wat pAAdES lolg BT ¥d VOCEA acetaldehyde® MEsideni,
AAFEY AR E o) 83l Zuo ALBAHE 2AEIATH AFA s Eoie] Tkt A
iR Rt o gAo] gt £ FgARe Foto] wEt gL Fade AYE
vellin], FgAe SojgdL vj$ $4E S B, AFA H ol acetalde-
hyde A4E4 L vf-$ $Fasion, 279 el Aojd g8 7He¥ ez Hrtdg,

FHol : 2Hg3 &), €224y &4, VOC, acetaldehyde, &l |
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2 Agg] A sted JEE BEXoE Zu)9
|38 Ao @il dpsdd. &g E&
f¥d B4 ZAle, EA(Elemental analysis),
ICP-AES(Inductively coupled plasma-atomic
emission spectrophotometer), XRD(X-ray diffrac-
tion) ¥4 & §3ld 5. £¢, {3z
A HelN 2 gAYl & VOCs FolA acetalde-
hyde® d33lo sjZuje] ALEIE FESNY
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2.1. &oj AH RHi=t

¥ A9 AT AFE2 Al HANE, 2F
¥ % FPoER 20§ Hd9sgen, 2 35
& Table 1o} JeRiUc A4 Ag4 &0 ARE
Azst7) sk, FolA #7192 housing® AF 2
2712 AANE AgE Fol§ AU Jvje
housinglol HWR(front brick)St FWH-(rear
brick)e] & ¥Eo2 FEo] GAAZ Ao AN
ou, Yoz HYRe] Zulrl @i Ao
Bol a4 Ha AU} Table 1444 ¥ 4 3
£ ANY A type Fole F&AH @AYo Ze
f¥olx, P, E ¥ L type El o]}, &ofje] B
Al 300~530g A}k, Acetaldehyde2] &of
da JEH7tE AT 2o AEE BAS <% 1.0g
o] {=& Aoy, 4 A #o] 0.8cm, Ro|
7t 3.5cm%t}. ol o] gL AFE, e £
Ze 2 km @919 FPAE, a2 89 Fot Re
22zt Foe] AWR-(front brick)® F¥H(rear
brick) & Yebdict &ofe] MAE carbons] I
& a7 sidte], WEH 400TAN T2
lthr ¥ AMeldted VA carbon® AA3UC,

2.2, E2i58E &Y =4}
A sigulel €28y 4 A 9

3ted R JkA] 771 2ME Sy EA(1110,
CE Instruments, Italy) ¥4& E3%o it
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Table 1. List of waste automotive catalysts

Catalyst Weight| Maximum line | Minimum line |Length

(g) |of diameter(cm)| of diameter(cm) | (cm)

A2-F | 460 11.0 11.0 78
A2-R | 460 11.0 11.0 7.8
Ad4-F 460 11.0 11.0 7.8
Ad4-R | 460 11.0 11.0 7.8
E12-F | 480 14.7 8.3 1.7
El2-R | 350 14.7 8.3 5.8
El4-F | 480 14.7 8.3 7.7
E14-R | 350 14.7 8.3 5.8
E20-F | 480 14.7 8.3 7.7
E20-R | 350 14.7 8.3 58
L12-F | 460 14.7 8.0 1.7
L12-R | 460 14.7 8.0 1.7
L15 530 14.5 8.2 8.9
P8-F | 480 14.7 1.7 8.7
P8-R | 300 14.7 7.7 5.7
P14-F | 480 14.7 7.7 8.7
P14-R | 300 14.7 1.7 5.7

*F : Front brick of automotive catalyst
*R * Rear brick of automotive catalyst

AAE carbon F&. ICP-AES (ICPS-10001I,
Shimadzu. Japan) #4& ¥3 52} s&|
79 AF4 ¢%E ZAINAY. ICP-AES ¥4 ¢
¥ A&ole FH(~T0psi)ol 7158 Al8$7)
(Teflon Vessel, Savillex, USA)& ©] &3l o-&
I e PPos AN g a) A& 0.2~
0.4g°} %4 3mL, HF 2mL. HCIOs ImL& ¥3
F72€& 22 ¥ €% (hot plate)olr &F F<t 7}
YEt. b) 7HE ¥ 4oz 48 =L Ea d
I AH7A st e o) a)s b)Y HHE ohA
e BRI, ) vE3e A A (F )
o] %4 3mL® HCIOs ImL& Yo 7€ vxn
FHolA s FUA JMEE ¥ b) FHE AN e)
AnE NE§ 2% HCIZ 40g HE& TES] ICP-
AESS] &3 8 A8 A8t XRD(Geiger-
flex, Rigaku Co., Japan) #4& ¥3lo] a3y
%9} 9} sintering® &vie] YT ARE AL}
At

2.3. AHEX

VoCe &ojds Hgol tg aAFa ol
AEHHE 987 Ado, ARV pe 4
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3. €3 % 1F
3.1. Carbon &g

Ag H&ofe] EU YAY carbong] FdlAH
ol F& ZAME7] Y3 EA(Elemental analy-
sis) ¥4 & £gsigler, o AARE Fig. 14 et
wolet AR A4z e A, L, P2 E type
9 A -y 2ol g oz Yo, BEER
2¥ BBOT(2,5-Bis(5-tert-butylbenzoxazol-2-yl)
thiophene) & AM&-8t5lch, Zoje] Autye} ity
& Yud B, AR wiEsle wristast |
A Fagte Folol HdyRst ¥Ry carbon
AX o] BA Ve iz 9len, P14-F Fu9 A
% 3.85%2AM 7} ¥€ carbon AAFE BT,
F A7 oF 200,000kme! E20-F+ E20-Re]
carbon & o] FAHels} oF 140,000 km? &
viict o e g Holrle AN, dutxez
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Fig. 1. Analysis result of carbon deposit amount
on waste automotive catalysts.
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Fig. 2. ICP-AES analysis result of waste
automotive catalysts.
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3.2. ICP-AES &4

AFA HE&v) 3o AZTE 4 $FE ALY
#8to], E 9 P typeo] ti€ ICP-AES £ ZH3g
Fig. 2 Yepidct. 54 E AFolats T A
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ppm % Pd7} BF 140ppme] ¥ X & B, &3
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Fig. 3. X-ray diffraction patterns of several
catalysts.
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3.3. XRD &4
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Fig. 4. Catalytic activity of P14 catalyst with
position in waste automotive catalyst.
Reaction conditions: pretreatment =
air, 400C, 1hr, CH3CHO=0.93mole%
in air, total flow rate=60cc/min.
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& Fig. 591 Jehliict, A= 71 &
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Fig. 5. Catalytic activity of several waste
automotive catalysts on acetaldehyde
combustion. Reaction conditions:
pretreatment=air, 400TC, 1hr, catalyst
weight=1.00g, CHsCHO=0.93mole%
in air, total flow rate=60cc/min.
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2814 23k7] W ol xB o] GYE FE yRAY
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0.9954 % 0.9958¢] oz vl 48 JFE
dehim g}, o2 @ J@aAde] 42§ ol §3d
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Fig. 6. Catalytic activity on acetaldehyde
combustion with mileage. Reaction
conditions: pretreatment=air, 400C,
1hr, catalyst weight=1.00g, CHsCHO
=0.93mole% in air, total flow rate=
60cc/min.
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