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Progress in Diesel Oxidation Catalysts
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Abstract Tightening emission standards for heavy—duty in use diesel required a new effective diesel emission control system. Since
1989, Diesel Oxidation Catalysts (DOCs) have been adopted by Diesel passenger vehicles in Europe and a number of studies on the use
of such catalysts to meet current legislation limits have been published. The primary purposes are oxidation of CO, unburned
hydrocarbons, and NO, while active hydrocarbon oxidation could be also used to generate exotherms required for downstream
components. The main advances for catalysts in the last decade are systematically reviewed. Special attentions are given to the structure
of DOCs, fundamental reaction, and the DOCs catalysts deactivation and regeneration. DOCs consist of case package, monolith, damping
layer, and catalysts. The precious metal component of the catalyst is typically regarded as the active site for the reaction. The most
common precious metals used for DOCs are Pt and Pd. Catalyst deactivation is becoming a constant concern for catalytic converters,
because it is a natural phenomenon caused by several methods, including sintering of active sites, poisoning by sulfurous compounds, and
washcoat covered by carbon oxidation products. At last, the development tendency for DOC technology is proposed.
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0 5lI&

H TS A A B A R Ak 22 TR S B9 3l ) A
B A R A i HEC |, B DAY A 42 BRIV R P9 5 0 4 e
B2l AS P < RS DAV E IR R o NS T s W R
B e LS D OB B4 2 T Y A B A DT R S 4
HEB 75 Qe v & S CO JHC S0, Hil NO,, 38 & A [ 25
i URL ) ik 26 9L 4 T 2R ik (soot) IR R 1R A HLAL 23
(SOF)F /b B BYBR AR Bt BRER K I Pl T S 3 R Sl L7 TR A%
PERIBAT R Oy WU A X8 | I bR A% 48 1 =23
AT AR TC e BT RO o — R =, S ML Ak B

BAs B . 2012-02-13 ;14 = B #7.2012-07-18

AR M Z M b HR R g, H b Sk A A AL AL
(DOC) A — Pl H 2210 2Ll o

DOC HE ARG T 1967 4F , 4 i 1 T2l 2 9 U4 Kt B
SRAT HIUAR J] [T 19 2 R S A AR A A AR i e 2 B 5
THVBIL HE TR A AL ) v 3 A 1 A BILZEL 2, 38 30 R AR R )
HERC ) F B4 TR I AT L — 25 AR LS 35 449 CO Al HC
AT B SR A R0 T LB L T LS A
ALBRAG A O RRRE R TG PR (EGR)AF LA AL 1 AR A 45
A, AT A AL 25 S A A S LR CHR G B A
AT o UKL (PM) B 47 4 2004 B OR AN BOARORE A 4 % | (EL2:

HA: THER, IR AR FTOANSDERAG ALK, LT 124 : wangjianqiang@catarc.ac.cn

B 68



] jcmik

##E S 2012,30(25)

42148 3L ZE (Reviews)

T HC B S B BAIG, B LUASTS 28 B & 5% 59 A2 R ST, e
AR 5 i L A o e S A R AN T B A 4
B R LS AR RN T )T 9 S AL R AU Ak B
HA,

1 DOC A
DOC thoe i IR 2 A K AR 4 3820 1 (181 1)
AR B AL A B A% ER 3 BRGE S DOC 1 3 24

H
AEFE bR .

1

W RERE2F RE

e % g

B 1 DOC f& == HEg
Fig. 1 Components of DOC

(1) 5tk

Al A 7 A 5 e AN B8 AREREE R, AR A B 3
JE& b P R gl T AR AN R LB L DR S A R 7 T A A
R FLAYIEZE  H TR Z R AT Ni, Cr 25 03 A 85 #A4 H
VFZ AL B TE R O XUZ S50, DRUEAEALTR) i S DR .
T D AR AR R A TR T A 7 Lk 2 A il 3 A
HE e i 2 1 S R 5 S KA TR A G g T ALK R O i AL
i 10 e AR IR L B B T A R B o IR A A T I
AR, BEAL, Te MR AE A B 10 & 2R GE I S I R B
BT A RE WL AR e X T AT o as R ek
P R AR 2 B OC T B AAE . LA BT ik e 0 R B A
B S 2E W 2 DU R 3D S s AL HE R A LT R
B AT AL & R T4 AL AL RO . SR AITH S AR 3l g 27
71 X A A P IS B4 U S R AT AR UL, AT T A AR % fl A Y
T IR, LA S TR R R 5 A 2R A5 T
I U A S i TR

(2) Wiz

IR JZ= — AT T2 K S8 R 22 o) 2 SR 3 R (22w |
B BRAPRONE L e AR ARSI, 5 e 1A B B ik R R
R T P R A A B A K 2R IR /D | A R A N M D
INELSRAN  PRUE B 2 hA 3, G JE A2 B A B i g
GEARGF sy PR 4P M AR B R K B2 BR TR A LS i
HAT PR W By 1k S SFE R VR, F AT R R AR
JE AR O WK AR I K = B (5 R 22 RO 45%—60% ) |
RERR §1 21 4k (5 5 53 80h 30%—45% ) LA KRR A5 R AL . AN
7 ORI IR R A R 22 5 o I KR P RS — R 2 B

SCIESCE & TECHAOLOGY REVIER

PRAREA G I |, ¥8 B0 L A W SXRE AR 4 B e ik 5 1
TR Z 8] 1 4E B 58 4 K FE I %5 1 T DOC 1 i 41 J22 20 =X
BRZREIWEIRZ, Tt o3 T Si0-MgO B3 71 247 2 %
PR B A B TCHL) ST 43 14 70 28 4 R G A A T, B AT
e K B4R A R R s T BB,

(3) Bk

T AL ) VR T e R R b DR A B R (PR fE
Jos i A K FR B AL bR ) BB B A4S DOC 1
B MEALRI BRI IEA B AT 000 42 )8 Wbk A, &8
BRI RIS Fe—Cr—Al Ni-Cr Fe-Mo-W % &4, &8 # ik
AL 2 H A RSN AL AR A R /N BB R AR R AT (H
& BBIAE D R R AR 2 | BRI R MR T2
e IR RS TR 20 45 A T 025 B AR B AR BT, ik
REHARBRTR BRI AR AR, FEEH T/ L5
ML, 2 75 A 2 AR T DA 58 3% A9 Rk 2k 4k, HoAtb 1 6 3 L6 fk
fif, EER T AR AL, HEE A B UK R U B
oo PRI | R R E M AR S AR HE RS VIR
AR IREE AL BE T A 0 s P e R AL R  RE G AT
T 70% 2247 0 BB FLAR 854 . X Fh gk ik BoAg HESCBH 5/
FLR X3k K SR, HRT, B A AR T 4 AR g
RTT 1) = S 1T, 97T 95% Y ¥4 18 2 5 6 e 53 W i 4
PRAEAR R LT R e T2 e 5 A AR 11 2 2 0, oF i A 71
PEREA B, 20 40 80 4FAY, 4 AR A9 B Af AT
AR B A AR A AL 70 B R 0T B8 X b B e 3 1R o 5 R S ML
HE AR R AE A A Ak 300 A 32 i 3R IR EL A
AT LA K i 3 44 AR R R R] 0T 4RO A E T AR FH PR AL
PR R0 A5 4 9 535 4 1 1 1A e iR 4 J Ak

(4) f b5

AR Fh VAR J2 RS M O A R AR B 1 L e T
FURAE, — AR B 1mYg, A T i i Ak 00 L 2R 1o AR e
BETE b VR — )2 2 AL 4 5% DA SR 48006 M AP, X )2 ) T
R BT BT 0 A M, SRR S MK B 1 BER R
bk N5 AR AL, T 0 P AL R RE T R —
EZALTR)Z L y=ALO; R 32, HOATURE 22 L) 2 T A fiff 2% 1A
FE T 19 S5 PR A Ak B 1 2R T FROR K38 n , 7T 36 2.5—40m7Yg, %
JE AR R R Xt A A A A AR 4 T P RIS R S T A K
1T S8 T AL R SRR R M R TR 2 A RS B W S0, HLAE
T 4 JE M LA TE AR HESOR E R, 54k HC SOF i £ T R
T4 A 1 B B T BURIRR S T A B &2 LM R
il 2 05 25 R B WG BT A B R, X T e 2 64 TR R 43
AT 4y T AR RO S8 R R TR 2 TS ik A 1k 200 EE HE
B H B, LA 6 HC LSOF A i B i B2 A 7F 5% 4 J i 1k 571 B9
TP IR X, R HA R TR B R AR R R 2
0T LA P o 2 HC HEE S 2 09 m) 8, 8 FH 09 43 0 A R
+ 2T Y B TR ZSM=5 B 4r T AT, H oA
FH /2 0 305 4 2 BRI 8% 9 19 ZSMI—-5 39 7 1 335 25 W82 Bf 25 Bk 43
(Y R A1 e — 5 LU B A J5 A S W R 591 T Il s g A [

69 IE



] jcmik

42148 3L ZE (Reviews)

B S 2012,30(25)

SCIEACE & TECHAOLOGY REVIER

WA S R SE i HCMS e Ah W 2 bRk 2 5 i 4 R b 2E B
WENE,

DOC W 4% 03B 43 0 S AL AL ), Hh 3 M 4 53 A Bl 70 21
B, A AR v G B A R e AL R TR R A, E R TR A
YA AN EE AR AE S A TR BN A B AE A 0T RN Ak
L RO g N DA 1 R L o0 = AL 7/ I s Rl
S BT, AR Bt 42 8 v o R B Ak R e . B
FETTHLZ AL CO FIHC, X NO, 2 3138 5/ H 8 A Ak
T A0 7 Fp G U 55 80— FE o B4 CO R HC, {H X i
T 3 HE i i A AR ) LR 5T AR AR o A, 2
S A A e T DL B R4 A s A o R RS (H AT LR
R AL RE J1, i EL AT LR R S A0 AR A, X
freAb R0 0 B A AL AT SR Al H R

D4 AR IR R 2Z AT R B S, xR S bl as
PSR A i ELAS R & kL BT S0, e AR
Bt 4 R AR SR i SO, Fe bl SO5, I ik — 258 AUBE IR F1
T R, RE ST 2 3 T UKL 490 1) HE B

i e ZAE N BRI 1F AL R A 77 TR iR, AR e 2R
T2 P b AR A R I N K 26T R R AR R B
J AR Farrauto 55 PR 5E B 7 1 464 CeO, fi 1L AL
[ BE 122 v T H A A e, i LR R 18 4% 5% 4 B T ik 5
[FIRE A AR SOR . DY 0% 4 s W TR I = R0 s 5 5t i o [ L
B R ORI I KR £ T R B S A
AT B 2 el 20 B 42 R 0 F A B AR A R I8 R

A B ALY, A TiO,. V,05.Cr05 MnO, %5 55 B 4
SOF Hil HC A7 AL/, & AT BE nT s d (i At BB VR & ff ), A
IF) ) T 70 %o AR A RECR 45 AN HH R AL Cu SRl P 4 20 1Y)
FEAR T, 7 i Ak S Ak B ATURE Jr T L AT AR G (4 4 Ak 1 BB, el 4
JE FNBE 1 42 B Sk W A SR Ak A AL R S R Bl R RS
BIVEF o TR 4 B R0 Bt 4 8RB b 5 I AU e TR TR 04 184 be Tt
FE BN R B 0 e b e SR BURL SR I AR R . K g
It 14 T 2 19 Bl M T B e SR ABURE S5 16 7R =2 ] 4 AH H
ER . 04 I il 4 4 )8 KO Ak e s SOh AR RUE
T E LA AR A R Y

4 B Z A e R AR AR R B I 2 Bt i A R 1 25
GRS . RS 20 At U 4 IR T E AL Bk (ABO,) Bk
ERERHT (ABO,) T E & ALY Al R0 A il R, B ik
HABEFN NO, I8 J5 (1) W EAE M, Bt Ph . P.S s E e 5k, N &
AR A ok B A 7E Ll A b 5 A B BUR S bk dE
TR B AR, PR R 2 o 4 TR 0 A5 Bk 45 A A Ak i = T
GE ) FR DS

==t a1 0 AV VA= S I R B Ry i
4 R R T TS ek ol 2SS Bk A A Ak ) b B I R
AR TE M s JE R e o, L R M AR AT
BEAN Bk kB Bk T R A A SR Ak A Ak R A T A T R
NO, , &= — Pl B B 55 3 42 B g pb L)

2 DOC RpiitiHliE

(1) €O &1k

— % CO AL Ty & A B R T 40l 42 e SR BE 3k, B
DOC FEiE RSP R 0 & S 2k R s, #1153 R H DOC Ak
CO FAE — 7€ )4 .

CO T i Ak 770 2 T 1 1082 s Bt LA 2R3 T kAT, 0 BB
T — B K B 150—350°CHE [, F52 1, fi CO A Akl
CO,, £k 771 22 18 3 B2 252003k 2] O BRI . 5¢ T Co Ak
S AL PR A A AE WA WA — UL AN S 3 Lamg-
muir—Hinshelwood FLEE | R 52 N7 49 38 1 76 1 £k 751 2% 1o 40 48 1
WP BB A G 5 — RO A Dy SR Eley—
Rideal MLHH, RIVZ2 AH S W J2 W B A8 35 1 v O b B — ol 2 1z )
FACAH 08 o5 —Fh S RE 25 G T AR 6 AR &R 335 P b A3 1 B
PIRh 4t G2,

Eley—Rideal #IL3W 83 IA R ,CO ALK N & A 7E W BT 19
FIEF 5R AN CO Z 0], 50 B & #3225 JR 20 Lamgmuir—
Hinshelwood #1 # W 15 IA &y, CO A AL e W & A= 78 W [k a4 CO
55 QBT 1 W B AR D 2 T S A A Ak R e T, CO TE B H]
Btk Ik, Co A AL N2 CO BRI REF L, P
BUE .

CO+[*]<—[CO*]

O 4+2[*]<—>2[0*]

[O*H[CO*|—>CO+2[*]
KPP IRTE PR [CO* A TG M H i 3,

X CO Ak =, PA/ALO, i 46551 . PYALO, A £k 551 5.
A B AR TS P PA/ALO; HEAL R o A D& P (BT L
Pd:Pt=80:20) , fifi CO %Ak S N B KA I 3 AR o e o, 5% 4 Ja ks
BRI/ CO AL 1M A — & 1Y 52 M ; McCarthy 45 PO 5% 36
H1,2.8,7.8 Al 100nm A A PR K /MEAL T 100nm Fi 42
KM R B A 0 1 CO F AL 2,

(2) HC %4k

B TR R 58 2R RE STl 4 R R TP AR FE VT 2 Fhile &
&Y, BG5S B R S AL A W) e SO R A X T I S ik
MG LG ATy R A AL . TR SR 4 R AR ik
A AL FERE NO, 1938 I ) — & i#£47 . DOC 1] LLH ok A Ak
SOF W47 , 0 52 HLBUR Wy o i 2% (DPF) B PERE o 1L Ah , X
T Fifi 8K DOC, 1 LWL B4 I 3l B BER R HC, B 315k
B HAAR W B, X TR [F e E A& Y SOR Rk S 465
HIRA ,DOC RIS i 5 0k 6 A o e % 1 A8 IR
o TR AR

5 co & Ak = 2 HC & Ak J b g Lamgmuir—
Hinshelwood #1134 , 3 Th1 W BR i S0 1 0 B 149 430 22 TB) 109 2 17 i)
WD BR AR AT HC R R IR B HC W5 T 5 W,
FR& T RIAS 5N, Ak, i TAS 7] e & P e 4 4k )
R HAT AN [R5 W B fi |, 9 A % T 4 1) BEL v A FE A 22
5. Barresi SFPHHE 3k Fh 5w 4 M WK B AT R 38 9F Mars—van



] jcmik

##E S 2012,30(25)

42148 3L ZE (Reviews)

Krevelen HLEE .
O *[—1{0,*}—2[0%]
HC+H#]<—>[HCH#]
[HCH+[0*}—CO,
AN R PR TE DSRnA C A
Rk 5E B AT ANl ASTR] HC E 14 550 2 1 PRI
Fl|— 5 A 7] B AR B,
[0¥]+HC—[* ]+CO+H,0
2 +0—2[0%]
[0*]+ HC,—[*,]+CO,+H,0
2[*,]+05—2[0%]
X HC &AL, f P b0 32 30 A ar i e R Rk 5 20
4t PAAE AT Pd A Ak R0k S W 8 AR A L — B Pd A
N R e A B AT AR B TR A A . — R B AR RS
PEL 4 A2 G R R TRLE BRI BifE HC vk B B OR  BA I 32
FHeE .
AN HC FA b AR R, Yazawa® it 58 £ W, T
b 3R 255 By AL, UL PR P sk 7E FR Pk 3
T A7 Bh T 9 b AL SR B I B AR, A Takahashi %55
WFoE 2 W] | BE 35 2R BRPEBE ¢ HC A9 %55 AL 3R A
(3) NO A4k
SO RS 90%LL 12 NO, XT3 1 ik id B B
AR (SCR) B A A AR A4t 18 45 AR (NSR) B AR &, 76 I
B (<250°C) ,NO, i B 50 SR AR A WF 5% 2 W, 3 5k 38 43 34 ik
A NO, 1 & BT LR KA 2E NO, 564k 3 o % F i
SEP A AR (CRT) RGET 75, NO, %58 405 % T B 48 9 s o
B AL E . R, Sl 4 5 A BR AR 48 Pl 1 TR DOC S s
T NO, e i | 8 42 22 1 Aih 5 b 30 2R 5 05 A 5 R
NO Aty NO, 09 S o 72 4n T e 7R,
NO+#<—>NO*
NOA2¥<—>NO*+0%*
O*<—>0,*
04 +%<—>20%
Mulla Z:P9F 58 261 NO AL R )5 F N
rexp| A= INOHOSINOLY

Hr A AR T, Ea BIGILEE R AR BT A4 il
B a8y ARNHEE, IERNXTT NO F O, 19 N FECH
1, %t NO, B S B -1, %F F3 ) 1 (NO, 43 i NO
0,) , IR B} (<300°C), 7E P i P4 L 5 7 i S Ak, 05 (X T
2SI HR AR R A s A B L

FEAL A 4 B KT NO AL AR NO, B35 P e KR i, £
FERARGE R . Bt 4 JE UKL K/ Bst 4 oy WO S K
Schmitz 555F1 Xue SEFF 5% 22 B, X5 NO F1 SO, 19 S 1L i
P, SaJE PuEARIEAR B A IETEIRT A Si0,5>ALO>Zr0,,
Olsson ZEPUf 55 W] | £ Si0, Al ALOs I, K Pt 43 BUE (Pt
AR BTN B/ NO AL 76 M 5 77 e e IR . TR

SCIESCE & TECHROLOGY REVIER

PRI BRI X O, W B 452555

3 %kiE

DOC KiG)E T HAAM S, HZh T /a5 4h
AT M BB S5 K 3R By S22 i T DOC — ke THEE
V14 5 T, DR Ok R i A SR T 45

(1) $R G B Mk

A TR BN F , S FEHEA R AL, (HanE
KA FIRE W SRS A S KIS A S, 284 54
J& Besh T S B AL R TG . R T 4R AR s IR
B8 1, — J T R A Om B A, A £ A ¥ Ba0 .Si0,. 710,
Al it gy e B SR Ak BN S Ak A T S B 4 T 1Y R TR AR
EME, — WA RE R SRAERE LW EUE, R RS
TR Z I H T A e Ah SR IR 4 TR AR R R KRG T AL
BT RE 25 M REP A =il U LA K IR T v-ALO; B2 A
by A M AR RG4S L SR TR R B AR ARG Ak R B A A
TR 210 R 2 R R R K IR 8 H 2 ) & AR A T X
HALIE G AR B AR ), B LT E e i
BCH R 5 y—=AL05 L KA T 0 (0 R ™, H AT, y—ALO; F14)
T 0 A0 BE 08 AE AR TR AL A B, JE AL A B T 2 AE A5 R R
e NI TN R N AR R R NI ECE AL R AT
1R VR 2 (T i R AL NP K A 1k 1 A

(2) fh2g 2yl Kok

Ak 3R 18 AL T pR T BT A B e A R T
Ll 2 T B T B A Ah R0 FL I B 2, DA AT AR i Ak R v A R
ezt BB T B R O b R s, — i F L Ik
I35 B & S HLAR R RN B i 64 4R S

S8 3 — B B S AT A B, A B R B it R v RS A
B Bk A Ak SO, T L A=Ak A0 390 04 336 1 4 40t Rl R A<
i) SO, Ak S Ak 5L SO5, SO5 1 AR R A H 1 K A= i AR F i
A A R, 3 AR A A R URE 4 1 HE i R ) —
i, A SO, MAEAE R B fE Ak 500 b 5 42 8 & i v
B W5 R, DOC A RLEHE & 8 A K F 350PPm B B AT 8 4f
e E H

56 T 4l 2 AL A Ak ) XF SO, S AL BT R S 59 B n)
YR o TAE 2L R e LU LA 7wl — & %
AR Tl ) A T 70 L 5% 4 J T 4 4 X SO, SRR SR Y B i Ak
T 914 A B R T A S A AL Pd B RS Y AL
&)@ ok B ER A B R (B B MR TR A ) S T
I R T L TR 1 A i S )RR el 2 i L X Ak
A W0 W BEE AR R, ) 0 R F At AR (810, Ti0, ZrO, %)
BAEAE, VR UGE T Ut Re . A A AR A
feft FEH 20 AR 3 MR RO At n] DL G H 3 R 43 2 5 i Ak A
FIETRYF

Wi R T B S A v Y R P Y Zn PO As G55
T 1) A Ak 7R T 3 R R 32 3 AT A DG RO Winkler 45 SIfF

71



] jcmik

ﬁ\ 42148 3L ZE (Reviews)

B S 2012,30(25)

SCIEACE & TECHAOLOGY REVIER

JEEMW TR ZaDDP B4H T, 535 1 44k 50 b &
WA Kt Zny(PO), MAFFE . 8 2 LR VR T LU UL Zn P 55
PR ) B (H AR A AR AR 1 2 AN,

4 RE

fESe I F R AL R S, DOC 1E B 4 A 4, HE
BAEHAE T A4k CO i A G 1 NO, K SOF, #%F DOC
ARIAF ), AR PR £ 7ELL T 7 . (1) DOC fiEfk
R NI R A2 B R R U NE & TRIVE % = e e 1 e o
B AR B R R R BRARRAS ;5 (2) S bia B
fiE; (3) 2 i Rk SR PR BE 5 (4) DOC £ AR5 DPF SCR K&
NSR £ A VT BE A 5%

2 % 3 ik (References)

[1] Heck R M, Farrauto R J. Catalytic air pollution control [M]. New York:
van Nostrand Reinhold, 1995.

[2] Russell A, Epling W S. Diesel oxidation catalysts [J]. Catalysis Reviews,
2011, 53(4): 337-423.

[3] Johnson T V. Diesel emissions in review [R]. SAE Technical Paper,
2011-01-0304, Warrendale, PA: SAE, 2011.

[4] Johnson T V. Review of diesel emissions and control [R]. SAE Technical
Paper, 2010-01-0301, Warrendale, PA: SAE, 2010.

[5] Zhang X G, Romzek M. Computational Fluid Dynamics (CFD) applica-
tions in vehicle exhaust system [R]. SAE Technical Paper, 2008-01-
0612, Warrendale, PA: SAE, 2008.

[6] Fernandes Jr S D, Ankrum C, Juda S W, et al. Advanced support mat
systems for diesel emission control devices: Addressing solutions to cold
holding and erosion issues [R]. SAE Technical Paper, 2006 -01-3507,
Warrendale, PA: SAE, 2006.

[7] Berglin M, Wynne K J, Gatenholm P. Fouling—release coatings prepared
from a,w—-dihydroxypoly (dimethylsiloxane) cross—linked with (heptade-
cafluoro—1,1,2,2 —tetrahydrodecyl) triethoxysilane [J]. Journal of Colloid
and Interface Science, 2003, 257(2): 383-339.

[8] Florchinger P, Ortiz M G, Ingram—Ogunwumi R. Comparative analysis of
different heavy duty diesel oxidation catalysts configurations [R]. SAE
Technical Paper, 2004-01-1419, Warrendale, PA: SAE, 2004.

[9] Martyn V T. Progress and future challenges in controlling automotive
exhaust gas emissions [J|. Applied Catalysis B: Environmental, 2007, 70
(1-4): 2-15.

[10] FI68 EC, ARVUF. B ORAEAL BT RS 0L IM]. b 50 Al Tl Hh Rk
2002.

Sun Jinyi, Lin Xiping. Environmental catalytic material and application
[M]. Beijing: Chemical Industry Press, 2002.

[11] Li L, Chen ], Zhang S, et al. Selective catalytic reduction of nitrogen
oxides from exhaust of lean burn engine over in situ synthesized
monolithic Cu-TS-1/cordierite[J]. Catalysis Today, 2004, 90(3-4): 207-
213.

[12] Elangovan S P, Ogura M, Zhang Y, et al. Silicoaluminophosphate
molecular sieves as a hydrocarbon trap [J]. Applied Catalysis B:
Environmental, 2004, 57(1): 31-36.

[13] Stelzer J, Paulus M, Hunger M, et al. Hydrophobic properties of all—
silica zeolite beta [J|. Microporous and Mesoporous Materials, 1998, 22
(1-3): 1-8.

[14] Carrott R L, Russo P A, Carvalhal C, et al. Adsorption of n—pentane
and iso—octane for the evaluation of the porosity of dealuminated BEA
zeolites|J|. Microporous and Mesoporous Materials, 2005, 81(1-3): 259—
267.

[15] Burke N R, Trimm D L, Howe R F. The effect of silica:alumina ratio
and hydrothermal ageing on the adsorption characteristics of BEA
zeolites for cold start emission control [J]. Applied Catalysis B:
Environmental, 2003, 46(1): 97-104.

[16] Corma A. State of the art and future challenges of zeolites as catalysts
[J]. Journal of Catalysis, 2003, 216(1-2): 298-312.

[17] Elangovan S P, Ogura M, Davis M E, et al. SSZ-33: A promising
material for use as a hydrocarbon trap [J]. The Journal of Physical
Chemistry, 2004, 108(35): 117-132.

[18] Kanazawa T. Development of hydrocarbon adsorbents, oxygen storage
materials for three—way catalysts and NO, storage—reduction catalyst[J].
Catalysis Today, 2004, 9(3): 71-177.

[19] Kim C H, Schmid M, Schmieg S J, et al. The effect of Pt—Pd ratio on
oxidation catalysts under simulated diesel exhaust [R]. SAE Technical
Paper, 2011-01-1134, Warrendale, PA: SAE, 2011.

[20] Trovarelli A. Catalytic properties of ceria and CeO,—containing materials
[J]. Catalysis Reviews Science and Engineering, 1996, 38(4): 439-520.

[21] Farrauto R J, Voss K E. Monolithic diesel oxidation catalysts [J].
Applied Catalysis B: Environmental, 1996, 10(1-3): 29-51.

[22] 144 ), AR . 4 A A A 3075 T B S 2l UBURE A T
NI Tl fifk, 2003, 11(7): 36-40.

Fu Mingli, Ye Daiqi. Industrial Catalysis, 2003, 11(7): 36-40.

[23] 5B, RS-, TR T, 45, Sl pL i m BORL ) 1 NO, i Ak i e
FARM I RE)]. R EET5 Y iR B AR 5% 4, 2000, 1(5): 78-86.
Liu Zhiming, Hao Zhengping, Shen Dixin, et al. Techniques and
Equipment for Environmental Pollution Control, 2000, 1(5): 78-86.

[24] e, BXRE, TR 1. S Al e AR ORI R i A0 14 BT 5 2 g ().
A2, 2004, 25(8): 673-680.

Liu Jian, Zhao Zhen, Xu Chunming. Chinese Journal of Catalysis, 2004,
25(8): 673-680.

[25] W=, BEAT e, XIEEEE, AR IR AR A AL A AL R B B T BUIR B R
HEFE[T]. A4 RFS4T, 2003, 17(3): 48-51.

Zeng Peilan, Huang Kelong, Liu Suqin, et al. Materials Review, 2003,
17(3): 48-51.

[26] sk Zf, 7F, B, A AR AU T Bt B E AL AR S 2
JE[J). 5t4 @, 2005, 26(3): 66-70.

Zhang Aimin, Ning Ping, Huang Rongguang, et al. Precious Metal,
2005, 26(3): 66-70.

[27] Langmuir I. The mechanism of the catalytic action of platinum in the
reaction 2CO +0,=2C0, and 2H,+0,=2H,0 [J]. Transactions of the
Faraday Society, 1922, 17: 607-654.

[28] Keren I, Sheintuch M. Modeling and analysis of spatiotemporal
oscillatory patterns during CO oxidation in the catalytic converter|[J].
Chemical Engineering Science, 2000, 55(8): 1461-1475.

[29] Salomons S, Hayes R, Votsmeier M, et al. On the use of mechanistic CO
oxidation models with a platinum monolith catalyst[J]. Applied Catalysis
B: Environmental, 2007, 70(1/4): 305-313.

[30] McCarthy E, Zahradnik J, Kuczynski G C, et al. Some unique aspects of
CO oxidation on supported Pt [J]. Journdl of Catalysis, 1975, 39 (1):29-
3s.

[31] Katare S R, Laing P M. A hybrid framework for modeling aftertreatment
systems: A diesel oxidation catalyst application [R]. SAE Technical



] jcmik

##E S 2012,30(25)

438 3 & (Reviews) &

Paper, 2006-01-0689, Warrendale, PA: SAE, 2006.

[32] Barresi A A, Baldi G. Deep catalytic oxidation of aromatic hydrocarbon
mixtures: Reciprocal inhibition effects and kinetics [J]. Industrial &
Engineering Chemistry Research, 1994, 33(12): 2964-2974.

[33] Dangi S, Abraham M A. Kinetics and modeling of mixture effects during
complete catalytic oxidation of benzene and methyl tert-butyl ether[J].
Industrial & Engineering Chemistry Research, 1997, 36(6): 1979-1988.

[34] Yazawa Y, Kagi N, Komai S I, et al. Kinetic study of support effect in
the propane combustion over platinum catalyst [J]. Catalysis Letters,
2001, 72(3/4): 157-160.

[35] Takahashi N, Shinjoh H, lijima T, et al. The new concept 3 —way
catalyst for automotive lean -burn engine: NO, storage and reduction
catalyst[J]. Catalysis Today, 1996, 27(1-2): 63-69.

[36] Mulla S S, Chen N, Delgass W N, et al. NO, inhibits the catalytic
reaction of NO and O, over Pt [J]. Catalysis Letters, 2005, 100 (3/4):
267-270.

[37] Schmitz P, Kudla R, Drews A, et al. NO oxidation over supported Pt:
Impact of precursor, support, loading, and processing conditions
evaluated via high throughput experimentation [J]. Applied Catalysis B:
Environmental, 2006, 67(3/4): 246-256.

[38] Xue E, Seshan K, Ross J R H. Roles of supports, Pt loading and Pt
dispersion in the oxidation of NO to NO, and of SO, to SOs [J]. Applied
Catalysis B: Environmental, 1996, 11(1): 65-79.

[39] Olsson L, Fridell E. The Influence of Pt oxide formation and Pt
dispersion on the reactions NO2=>NO+1/20, over Pt/ALO; and Pt/Ba0O/
ALO4J]. Journdl of Catalysis, 2002, 210(2): 340-353.

[40] Wiebenga M H, Kim C H, Schmieg S ], et al. Deactivation mechanisms
of Pt/Pd-based diesel oxidation catalysts|J]. Catalysis Today, 2012, 184
(1): 197-204.

SCIESCE & TECHAOLOGY REVIER

[41] Andersson J, Antonsson M, Eurenius L, et al. Deactivation of diesel
oxidation catalysts: Vehicle and synthetic aging correlations [J]. Applied
Catalysis B: Environmental, 2007, 72(1-2): 71-81.

[42] Neyestanaki A K, Klingstedt F, Salmi T, et al. Deactivation of
postcombustion catalysts, a review[J]. Fuel, 2004, 83(4/5): 395-408.

[43] Verdier S, Harle V, Huang A, et al. Doped zirconia with high thermal
stability, for high sulfur resistance diesel oxidation catalysts [R]. SAE
Technical Paper, 2006-01-0031, Warrendale, PA: SAE, 2006.

[44] Okada K, Kameshima Y, Madhusoodana C D, et al. Preparation of
zeolite —coated cordierite  honeycombs prepared by an in situ
crystallization method [J]. Science and Technology of Advanced
Materials, 2004, 5(4): 479-484.

[45] FEF 7, WA, B, 2. S il 2 S fhfb AL 700400 ol 4t il 5k 0 4
JE 5 T WF ST SR (D). PREE TS IR BLEOR 5 e 4, 2003, 4(13): 1-5.
Kang Shoufang, Yu Junjie, Hao Zhengping, et al. Techniques and
Equipment for Environmental Pollution Control, 2003, 4(13): 1-5.

[46] Bunting B G, More K, Sam L, et al. Phosphorous poisoning and
phosphorous exhaust chemistry with diesel oxidation catalysts [R]. SAE
Technical Paper, 2005-01-1758, Warrendale, PA: SAE, 2005.

[47] Eaton S J, Nguyen K, Bunting B G. Deactivation of diesel oxidation
catalysts by oil—derived phosphorus [R]. SAE Technical Paper, 2006—
01-3422, Warrendale, PA: SAE, 2006.

[48] Winkler A, Ferri D, Aguirre M. The influence of chemical and thermal
aging on the catalytic activity of a monolithic diesel oxidation catalyst[J].
Applied Catalysis B: Environmental, 2009, 93(1/2): 177-184.

[49] Galisteo F C, Mariscal R, Granados M L, et al. Reactivation of a
commercial diesel oxidation catalyst by acid washing [J]. Environmental
Science & Technology, 2005, 39(10): 3844-3848.

(FE%E £E)

PEEFRE 10 EBERMIMIFEARZI
EZ RS PHIEREIE 50 BFRHE" IEX

THESAT 102 MAHRTRARE “tRFAHRBEL50 AFAR" £ T 2013
H1ANN—13BALBETEF ARBDARLITHESTLQRRAHTIALLD BT HAA
RERAD (THERAHRL) (THUBRHEZE)(TAHETEAHEL )2,

AERAR . BARE BRAYDBHE , FLEARNRERD, FOATRD, AAMAAD, A

RAERF .
AXABHAM:2012%9 3 308,
B A R75:029-84771093,

? F % % : menggl@fmmu.edu.cn,
£ X A 3% : http:/www.zhsszz.org/ReadNews.asp?rid=628,

73 I



