55 s WS TIESFIR B 14% 5% 4% 20205 4 7

Eco-Environmental Chinese Journal of Vol. 14, No.4  Apr. 2020
Knowledge Web Environmental Engineering

@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
ISl rEE. KSTREG
&l DOI  10.12030/j.cjee.201911027 hESES X511 SCRRARRUES A

LB, BROCHE, WSO, A B PE L AL (Fe/AL-PILC) Ml 45 KX CiH-SCR Tl P (5L IR [T]. FREE TR
2, 2020, 14(4): 1022-1032.

YUAN Minhao, QIAN Wenyan, DENG Wenyi, et al. Influence of preparation process on C;H,-SCR activity over aluminum
pillared clays modified with iron catalyst (Fe-Al-PILC)[J]. Chinese Journal of Environmental Engineering, 2020, 14(4): 1022-
1032.

BRAG R RE LA AL (Fe/Al-PILC) By il & K
AT C;Hg-SCR {1t B 52 i)

FREL ALK R, REF, AT
LRI RZZIRIE 2B, [ 201620
2. g T R2=BRIR B )24 B, il 200093

B—EE: BER01992—), B, HEWRA TFRIrm . BTG Y EEHl . E-mail: yuanminhaol992@sina.com
MEGFES: BWK (1972—), B, L, #¥E. ORI RS ES . E-mail: suyx@dhu.edu.cn

W OE Ml TR TR R T MR, R XRD. H,-TPR. Py-IR, UV-vis &%, ICP. N,
WS <108 B 25 2 P W O 3, AR R B SRR A BRAL 2R PR R R AT T RE M RAE . 7E S RO B AR N, X TN 9 AR
T2 AL R 2 T 1 R M IR I NO MU RR MR AT TAFSY, A T R EE AP B b EU ) LA RO J5E TR EE XAE  R 1  Ak
J LA B AR R R 52 . S5 SR . 9Fe/AL-PILC K i H AT 5 5 19 C;H-SCR WAl PERE , AP'/S2 i A 11 HbAE 6T b A
PEBE (952 W B, 17 2K 104 %5 68 T B2 19 5% T A XA /0N 5 4 R ATY/ZE B IR G RN, R AR AT T e AR HE )
9Fe/Al-PILC-10>9Fe/Al-PILC-20>9Fe/Al-PILC-5>9Fe/Z¢ JIit + >9Fe/Al-PILC-40; A £ B T AP 52 I + A% Lo 3 mi fl &
IR, AR B AL LG5 R, APYZE Bt FE O 10 mmol-g ! i AR AR FE AR el TE BB TR 0
Fe/AI-PILC AL, BB AL ¥ & B 0 HUAE 30 /R R 1M . H,-TPR 38 B i 1k 71 A9 480 1k 18 S 1 BE T 52 i 43 £k 5510 A4
SCR V&M . UV-vis 85 R F W], LR Fe, O, W) F (1 JE BUA B T4 T i A6 50 19 SR P B o Py-IR S 4 45 R R 0T
Lewis fiZ I Bronsted {2 Y545 F) T 26 £ 4 4L i L NO, 9Fe/Al-PILC-10 #4776 1 fix 4, 5 H Bronsted fig & E £
AL UL EEERX Tt — SRR L ARG R T 2B S HME.

KHRIR  dEEEMEMEALR R REEERL AR N APYSEN L

REAMY) (NO,) 233 i i R4 . PRFE . &8 SR LS — R IREE ), o ] % A A3 1 B 8
F o LG NH, 25 4 k8 J7 NONH,-SCR) £ AR [ 32 B FH T [ 5 YR WA, H A7 7 208 il L it
w5515 2 )8, By X R EE I il k5 e o RIS e B A AL J5L NO(HC-SCR) J2& — 7 8 I <t il
R, HAESTETREAGY HC BE 2 B AP R IRGE ™ ¥, SCRTAE R TH BR NO [k J5U R, Al s 3L
2 F s G i Rl T B, SCRAA B PRSI AE AT IR o ARk, DAZRE AR EORE, Gl 4
Ja& B AL TE R 2 TR 1 S AT il 4 0 AR 4 2 1 (pillared clay, PILC) ZE 44k 57 32 3 1 BF 58 A B
A2 GTE . AEFE RN BB — b i 4 s FH B 138 B 1 A e RO 2 OB Y 2 8] BH B 7 AT A%
I EHEA: 2019-11-07; RAHBEHA: 2019-12-11
HEEWH: LW ARPERES BT H (19ZR1400700, 17ZR1419300); H ke A% FEA BBV 55 2% (2232019D3-24)
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W —F LR, iR R T, T2 ) 4 Jm B B T A S B AR SR AR W S5 4 1Y 4 Jm A AL A
KUK, 3 S Uk [ 2 7 2 A 2 ) (W2 BB AR, RN LR B sUHORFLIE . AR T A
A LB ZE A, LTS AR HOK PR vk, = — MOt R a9 te R 2Rt [ o SIS 3 5 x4
JR A AL 5 R T AR AT T ORI ST, R IR AE AL R B B ) HC-SCR AL PERE , AT
FEARANGR 1 R ol ad FeBn] LUK B, IR 4 i) ) 4 O AF S 1 R A 1 65 AR #E 2 L (Fe/Al-PILC)
HE AL TR R 1T ) NO B2 Ak % i HLSOW IR, U6 Fe/Al-PILC B A R 47 ) C;H-SCR AL 1, {H
S N
x1 SREIHHEER T HEMLT HC-SCR &
Table 1 NO, removal efficiency of pillared clays catalysts modified with metals in HC-SCR

AT S A WANOALZR /% TREE/C RIR
CwTi-PILC 0.1% NO+0.1% C,H+5% O, Eiifi i 125 mL-min™ 55 260 [3]
Cu/Fe-PILC 0.1% NO+0.1% C,H+5% O, GHSV=15 000 h ' 54 260 [4]
Cu/Fe-PILC 0.09% NO+0.09% C,H+10% O, GHSV=15 000 h* 66 275 [5]

La-Cu/Al-Ce-PILC 0.2% NO+0.12% C,H+2% O, GHSV=12 000 h™' 58 350 [6]
CwAI-Ce-PILC 0.22% NO+0.12% C H+2% O, GHSV=24 000 h™* 56 350 [7]
CwTi-PILC 0.1% NO+0.1% C,H,+10% O, GHSV=25 000 h™' 0 250 [8]
Fe-PILC 0.9% NO+0.1% C,H, GHSV=19 000 h™! 90 500 [9]
Fe/Si-PILC 0.1% NO+0.5% C,H+2% O, GHSV=15 000 h"' 96 450  [10]
Fe/AI-PILC 0.1% NO+0.5% C,H+2% O, GHSV=15 000 h' 95 350 [11]

50 12 [(MnH,0)(Al, Mg )(Si,0,0)(OH),] i —Fr B A 2:1 B J 2 R ek 40 MR R 45 4 1 2 R B -,
Hpor)2h 2 2 Si—O Wk pa] e 5 — 2 Al-O N R AL . 5200+ 250 F AP B, 45 Baoc 2
Z I LAy F Sy iR, Tl A S ) v A R A AR R o AR S A DO AR R R, S SitRT Bk
AVTE W, HFE 2P0 0 i % B — e B, R L2 R PR S 4 AT 1 BH B AR S R
MK, IWIMIRIEAFEFLAERFLERE 4. AI-PILC HERE 12t AICL ZKf#AE /4 [Al;0,(OH),,(H,0),,],
5552 Wt 4 J2 (A1 B 1 BH B8 7 22 (R 64T 2 T 28 4 il #5112, RSB pead R v, 3K 26 [AL,0,(OH),,(H,0),,]™
TCHLBH B FAE R T 2l KR N, 7858 0+ 2 [FE Sk 2 i ALO, &R |k Wik, X2 ALO, %
BAEF—FEEE S TR ITEE A2 2Z 0], DT REIN T 5 08 4 9 2% (] 6 {1 15 2% AR 44 BF (AL-PILC) 19 Lt 2% 1
RIS o fEMl &R rh, AP 2 4 ok Lo 4 sk 2 2 18] 67 20 1 AP 30K 52 i AL-PILC A
BRGNP T, DI 52 ) HL RS B AT M . DR, RTII RIS R B, S TR] R b IR
JEE X £ 7] P L B 235 4 N R 1 M A A B AR S RE B T — s . R, A BRI S A i R Y
TAEMFERE L, WFSE T A A5 35 1 o RS b i BE X 2 4> X 25 X Fe/AL-PILC £k 71 3% i C,H,-
SCR M:RERYE M, BFF 45 Xt Tt — B AR T E B A —EMSHE L,

1 LIER9
1.1 BUEFNHE

Fe/Al-PILC f# 4k 9 i A b B N &1 1 B o ARAEEE R A0 25 7 i 278 Z i e, i 3 vk
7 1.6 mol-L™" () NaOH ¥, K o3 fin 214k >4 0.8 mol- L' (% AICL IE T, {#if3 OH/AI"=2.0, ¥
TR, SRR AR, RAIRERIRR, Eh e R FRER .

TE il £ AI-PILC B, 48 3 AR Z B A R — 2 Wl NS0 B ER D, FArS 5
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Fig. 1 Preparation process of Fe/Al-PILC catalyst

JiE - JECREAY EE B (R SCTR AR APY/5E B+ ) #5 H 7E 5~40 mmol-g™!, $EEFEE M T RIZIBEHE 24 b, fH
APSE B F R AE AR L EE ., REHEGYELE, K8 FKRERELCr, T
J&, 7E 400~700 C #5 4% 5 h 15 8] AL-PILC-X-T, Hr. X AP/Z 0+ 09 BE /R Al (X=5, 10, 20,
40), T MREHEIREE (T=300. 500, 700 C).

TEH & 4L 7] Fe/Al-PILC B, AR H TIRBE MRS BEEA S, 1T, ¥ ALPILC 2
RIZAANFIRE R Fe(NO,), T, RIZUEE 24 h JF O, Ba B TS, 76500 °C FABESh,
1% 2] mFe/Al-PILC-X AL I FE 5 (m R AL R 2R 0 I i o be, AR BB AT IR SR 45 R0, AR WF5R 11
A TR PR 1 R BOR 2R 9%).

1.2 EALFIAE MR

AL CHe-SCR X588 RGN K 2 i o OV R G FE SRS 6 REGE . TR 2% 5 SRR
Rl R S8 o AN [R) N AR F 0T o 3 o B s o U RO N A R R ERCE A, AR
8 mm, HEALFIFE S (0.4 g) BUE T RN A8 i, AW b ROR IR A 200~550 °C, RN AR
H 4> 145 0.3% CH,. 0.05% NO. 1% O,. He

N E [l PRI 128
BeF-, AN 200mL-min™!, 254 18000 h ™!, Lkt
43 M A (ECOM-J2KN, Germany) %% 75 H, 1k - HY 0, 50
AR, LRI TS Ah g NO, NO, o fitfe

55 NO, % . NO I Bt B 0-0.5%. K I e
7£0.000 5%, 43 3K 0.000 1%; NO, Ml 47 [ac]] [
Bl 4 0~0.1%, ¥ H+0.000 5%, 4% ¥ %K SRR A
0.000 1%. C,H, 55 N, ¥ JE 4 50 tht “CAR (5 3% 1% A

(GC-4000A) Fit. £ K KB-A1,0,/Na,SO, & 4l &

KN L R B (FTD) 1 SA 43 5k 4 S A il 2 RWAG

%8 (TCD) SEFT AR 2R W Fig.2 Experimental system

1.3 EAFIHNRES

R AL FRRE i 1 B 2% 1R R /N 5 L 4 A v Bl 3 ik 280 B - B (BET) SE s AT or A, R T
Micromeritics 2\ 7] ] ASAP2460 %YM B #4740, th R T AR K /Nl & BET RT3, LA 5 fL&E
A3 A5 WK ) BIH B RLHE R, AL IR N, 40 300 °C FAREE 3 he X SR ATST (XRD) %
fiF 1 Rigaku 23 ] (Y D/max-2550PC 43 #7, HFr#E A Cu Ko 48 55 J7 (4=0.154 168 nm)., ICP FEAiF iz FH
R 4 255 B A S B OIG TE  , A B8 75l 2% [ Leeman 23 7 25 77 (9 Prodigy i) H1 K & 45 B9 F 1A
JE T REHL, 23 P4 <0.005 nm, K% (RSD)(n=10)<1.0%. H,-TPR FEAiF i A {435 1 GC-4000A
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MK, SR TCD, BRRSLIRRE & 200 mg., SEERHT, AEFAE 300 °C 9 N, R H AL 3 30 min.
RS H E IR G A N/H,(20 mL-min™', 5% H,), JHE#EE 3 C-min', JHEZE 805 C, &M
15 °C AT RAE . ARG TE (UV-vis) H1 UV3600 1 2§03, 1042 % K 2 200~800 nm, 3zt 5 7%
iz 18 R 5 R BR O R AT DU A2 L M WE O B £0 AR % 3 (Py-IR) Fh 9% B PE A\ A PR Y FT-IR
Frontier (X Za A6, 76 ML BEWZ BT, FENLTE 500 °C B2 h WAL HE 1 h, FREJG RERES YR, 5
R 2 40 °C, ML BE WG B AL 15 mine SRJ5 PEAT 20 min I BRFA AR, W B A 55 B4 NI E S A LA 2R
58 v 2 T IO A A o O BT B2 43 51 DR 150 °C T 300 °C .

14 HEFE

NO #4bR | CH, k% . N, £ E ik W= (D)~ (3).

CNO,in _CNO,out

Ryo= x100% (1)
NO.in
C in_C 3Hg,oul
Re === 22 x100% @)
C3Hg,in
2Cx, 00
Sy,= CNb £ %100% 3)
NO.in

X Ry W NOBALR; Rew o CH BALR s S\ N, BEHEE s Caom WHETT NO M 5 Cyo o M T
I NO W 5 Repan WHEH CHg WEE 5 Rep,ou T CH WREE 5 Cnou M H N, R

2 #HR5iTE

2.1 Al & E3Xf 9Fe/Al-PILC A9 C,H,-SCR 43514 A9 §

13 S B 7 ANTR) AL L 9Fe/AL-PILC FR B HE LTI Y NO e b | CJH, 5% fk 3 Fl N, 2 £ VL b
JRE i JEE AR A A R . R <300 °C i, AR SCRIGHEHAL; Wi 4E 300~400 C i, Jii il 23R
Tl AF 400 C B, BLASRHCR AR 100%, FF AT RESEOR 45 2 550 C o S FIAE 5 1 APYZE I 4
H1 5 mmol-g " % /i £ 20 mmol-g™ A}, 400 °C B (9 K NO Fefb A Frdit 5 1M 24 AP/Z2 it 4 15 2]
40 mmol-g ' i}, NO WYL R N, mutrl W, 24 AP/Z i +°8 10 mmol-g™' B, NO ¥4 {L %
H% i o Fe/Al-PILC fi# 4L %5 CHg-SCR BY5% Ak 5 it e HA AL AR R, 25 BN B2 250~350 °C
I, LTS M AR B & T Fe/Se i i Ak 7] (Fe EL 4% 0 40 TR @A 5 09 5 I - 74 ) . 7E 200~300 °C
B, 7 i i N, e RO AE 7 2 OFe/AL-PILC-10, HA AR Al A& AL (hFBEIRE N 500 °C)
VEBEME AL IR J5 NO Y 3% 1 25 A% HE 5 4 9Fe/Al-PILC-10>9Fe/Al-PILC-20>9Fe/Al-PILC-5>9Fe/52 i +- >
9Fe/Al-PILC-40.,

100 100 100
< 80 | s 80 | 9 % i
= bl N
ﬁ 60 - & 60 &
= > i M -
e ® —— 9Fe/Z2 M 1 K 90 ——9Fe/ZE M 1
% 40 —a— 9Fe/ZE i 1 = 40} —— 9Fe/AI-PILC-5 ) —— 9Fe/Al-PILC-5
z ——9Fe/AI-PILC-5 —+— 9Fe/Al-PILC-10 z —+— 9Fe¢/Al-PILC-10
20 1 —+—9Fe/Al-PILC-10 20 —+ 9Fe/Al-PILC-20 85 —+ 9Fe/Al-PILC-20
—v— 9Fe/Al-PILC-20 —— 9Fe/Al-PILC-40 —— 9Fe/Al-PILC-40
0 1 1 1 _l._ 9Fe/A1|—PlLC—4O 0 1 1 1 1 1 1 1 J 80 1 1 1 1 1 1 1 1
200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 550
IREIC MREIC TREC
(a) NO¥:{L5 (b) CHAEbLR (c) N,k

3 R AP/ BT B 9Fe/AI-PILC 4848 555 MM i 45
Fig. 3 Results of catalytic tests of 9Fe/Al-PILC with different Al**/clay ratios
2.2 KEIRE S X 9Fe/Al-PILC-10 B Al & 14 AD 521
FEFE L+ AR TE R e B i S AL BRZ5 K, XA B 0 Ak T 2 0 1 o 2 AR 1 1 2
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S)00 A o KRR IRE RS R A R R A R A AL RR IR A R, SR 2 R 4R Al Ak
WE A AR ARG 2RISR S MRE T e kAT, Wik, 5 AFM
5 5% R B X Fe/AL-PILC f# 1k 77 1) SCR i £k 1 BE 52 Wil & A A6 LAY o B8 FH & M e AR 1 APY/ZE i+
(APYZE i 1 =10), FFAERFEE T (300, 500, 700 °C) K5 be il & 17 M4k 7 24k, sk o 4 4
Fe Ja AT AT A 36 M0 3K, 25 R0 4 Frs . 1 8] 4(a) AT, 7€ 300~400 °C A Ak FRE 5 i ot i
BOR LI O, SRR E] 400 C B, K NO F AL F 0T ik 100%, I 0] FFL i +5 2 550 C.
AN, ZERFEV], 1E 500 C K55 T B 9Fe/Al-PILC-10-500 4 1L 7E 350 °C HUS 85% fY NO #4 1k % |
AH A 2 2 (AR RIRE S, RS SRI% = . 7E 200~300 °C B, 500 °C 5 B2 9Fe/Al-PILC-10-500 f# 1k,
FIRE S A SR N, 380 (F] 4(c)).

100

100 [ 100
i 80 - < 80 05"
N oy N
M o60f % 6ol &
= > ¥ 90}
& 4t a0t #
> = z 9Fe/Al-PILC-10-300
Z _f-=- 9Fe/Al-PILC-10-300 " A s 9Fe/Al-PILC-10-300 -PILC-10-
e 85} —«9Fe/Al-PILC-10-500
20 bpezss ——9Fe/Al-PILC-10-500 20 ¢ ——9Fe/Al-PILC-10-500
--a- 9Fe/Al-PILC-10-700 -.a- 9Fe/Al-PILC-10-700 --4- 9Fe/Al-PILC-10-700
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 80 1 1 1 1 1 1 1 1
200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 550 200 250 300 350 400 450 500 550
MR/ C IR/ C HRIEC
(a) NO¥{L (b) C,H k3 (c) Nkt

4 TEREKERE T H & H 9Fe/Al-PILC 1 1L 755 14 ik 45 R
Fig. 4 Results of catalytic tests of Fe/AI-PILC catalysts prepared at different calcination temperatures
2.3 EAFIYIEE XRD FAE

& 5(a) KL T 7 300, 500, 700 °C F&5Bi Al-PILC-10 % XRD Mlik45 5, Al AH H, 7EA[H
() 5 e T BT ) £ B AL-PILC-10 AR R FFSE N+ A 1 A B 4540 . 76 XRD &R, e
+ JFRERY d(001) Fh T AT 5T, AT 5T A 20 185 35°FfFUT 1 R A W X6 197 T 52 i 4 JRREAY (hk) & I Y
Tod . Beah, Frgdff 20 60 F 26.6°F1 27.9° W R AiF 06 43 511X B F 44 5E (101) & Il (Q) Al Ak A1 (C) 1Y
AT Gt AI-PTLC-10-500 2544 (1 d(001) & T 458 AE A7 5 068 1) (IR 437 5 A0 O ) I B8 28 20 1y 6.7°, X )2
[ A 1.31 nm, #R1f, AL-PILC-10-700 ¥ /5 AI-PILC-10-300 Ff & f d(001) 7 1 457 AiF A7 55 06 3 1 Asf
F9.1°5 8.9°, XFIAY)ZMIFES> 910 0.97 nm 5 0.99 nm., % BRI 5 W+ 19 52 EE LM 0.96 nm,  Fr
PAFE 300 °C 1700 °C T 45 be ) AI-PILC 442 B BE 28/, U4 500 °C T &5 Be i AL-PILC-10 ik 1Y
JZ B 25K 9 ALO, AE A R TF , B A B L2454 . VE M XS EL, S AR+ 7F 300, 500, 700 °C
T RFBE A B9 XRD 3% E G0 & S(b) Fran . AT RLREE, 28 700 C K5 be e, SEME A RE AR 47 R A kg
¥, 3 U B e il X R A HE R & (AL-PILC) 2 Bl 1 Ak A = e s e . A U R, Mk
PR = B, 5B L R B A AL A S 2 B B REIR . NI S BUZ AR G . A, 300 C
TR BE ) AI-PILC 2 AR R TP BA RO 1, X AT ABJE i T 76 %06 B T 2 1] [AL,0,(OH),,(H,0),,]" %
TR AE 50 2 W FE T B R 98 BE (1) ALO, #F, S8 T )2 AR FE A W o 78 &1 4 A A0 700 3% 4 UK 45
H1, 9Fe/Al-PILC-10-500 H M AL PE fx 5, B T AL-PILC-10-300 5 AI-PILC-10-700 J2 [] ¥ £ 35 f4 5
& 1AL CH-SCR IE M T F% .

Kl 6 I T 500 °C K5 bs i AR AL 2h + S  ak J5 LRI ) XRD 2558 . H Bl 6 iT LU I, Al-
PILC-10 £ 5 11 d(001) WA 5 AH L AI-PILC-40 # 5 B i 1n]) 2 i #% , X 16 B AL-PILC-10 A i A KK
B JZ A B, AR AR, Ah, AR AY AI-PILC #8478 2000 35 4% IH H B T 52 i + 9 — 4
(hK) fi T A 7 5 AR R 0, 3 100 W 52 0+ R AR G5 40 R BB 3R o 7F 9Fe/AL-PILC-10 £ 57 (1) XRD 3% 4]
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001 N

(001)

Q o)
(001) (1 (B0 (C) AI-PILC-10-300 CU © SMBit-300
(hk) ' hk)

5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
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(a) HEALFIRE & (b) Wi +JA+

5 7£300. 500 5 700 C Tl & B EAF SR LR LT XRD iEE
Fig. 5 XRD patterns of Fe/Al-PILC catalysts and parent clays calcined at 300, 500 and 700 °C

TR BE 48 2 B A0 kAR N AR W 1T SRR AR 0 ) 9Fe/ALPILC-10

o

30 36 W1 ) T 1 5 e 153 B Bl 43 LK )
G T A5 LA B R A 1 Qﬁwawwkwwﬁﬂﬁﬂ
2.4 BET 71 ICP &1E

v 4 § — N (001) - B

L TCP FAE . Ko T ) 6B R A ALPILC10
E-: E,:J Al-PILC ﬁ'fZIK (500 OC J:%;J:]ﬁé) EF‘ Al ﬁ%‘% E/:J/ﬁ\ (001) (hk) (((é)) Ed R
o, APRWNT: SRR (29.05 mgg). Al (ko tlo
PILC-5(57.68mg-g '), Al-PILC-10(119.84mg-g ). P S S S R S R

1 5 10 15 20 25 30 35 40 45

AI-PILC-20 (109.35 mg-g ). AI-PILC-40 (107.56 200€)
mgg')o M APYSEH L H I S mmolg ! KR Bl 6 75500 C KK BELAIEY XRD %
F) 10 mmol-g ' I}, ML b AP & 1 OK Fig. 6 XRD patterns of Fe/Al-PILC
MYk S 1K F) 40 mmol-g ' B, FENE T APTRY catalysts calcined at 500 °C

SHRIFRAREI K, 454 AL-PILC-10 5 AI-PILC-40 1Y XRD 45 5% (K 6), " LIHEH, XIEH TH#
W AP/ M+ S K %40 mmol-g™ B, W T ALY [AL,0,(OH),,(H,0),,]" ¥l 45 5 & A=
R, BHMHGE S At A )R] . Xt T ALLPILC-40 2 A B/, FEEESUR AN AR

P 7 Jz e T W oI5 RS il £ 5 FLAR K/IN e AR RS SR . ] 7(a) M AE 500 °C R e 1 A AR 7] LA K 2
AR N, W R0 O 45 T P 2 R ) WA S5 T P R R T TV AR B SR 2, X U B Fe/AL-PILC 4L 5
HAATE AL S FLAS Y s PRSI IR B IR B A IR Ze b, AR XS T plpe<0.8 B, W B 52 JL P A
Wi P G R T %) 8 o B, 5 B R BRE R RN, e B R A LA BN SO TEALEE T Y plp>0.8
BF, S RGN, I B B SR 0, B A T T N ZE YRR A B B RS, X I
X E S N BT BAFLEER, SRmiH TS AL AR/, R 0.099 em® g '( 2), ArAB4I4L
BER BN W B AR B SR 0T AP S A T AR IR ARk BN I,
Bl 7(a) AN SR R T plpe<0.4 B, FE R 4 204K (ALI-PILC-10 F1 AI-PILC-40) 4 W B 55 i 42 38 0
Fgz, X RN, 7R B8R A LB b & A4 2 E W B0 BER s Y plpe>0.4 BF, f/INFLIE
N, Fo i J W i i b T4 B

58 BFF 3k A v e R 0 5 W B A BE R B — R R IS, R SRR B R R IR R T H3 A, LS K
g RUHETE AR B ALY, 2 plp, M 0.40~0.45 B, M BT R 5 058 B R ) P B R, DR I AL R P
FLAEAE R o3 38 ZE ) B A AEDIRFLIEZE /U7, IeAh, FRATAE 5 LA 1R [A) AL/52 B 4 b 43 i 4 1) 4 £k
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—
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g 021 &
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E3En it O_QMm
L N 1 1 " 1 " 1 " J " 1 1 J
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AR 1 (0lp,) fL#Z/mm
(a) N Bff-Foa Bt ith £ (b) fL#Es

7 N, M- S AL ER DD BRI ER

Fig. 7 Results of (a) N, adsorption-desorption curves and (b) pore size distribution

# i 4& AI-PILC-10 5 AI-PILC-40 ¥ i J5 % 3,
A B AR AL & AR AL, B AL
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Influence of preparation process on C;H,-SCR activity over aluminum pillared
clays modified with iron catalyst (Fe-Al-PILC)
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Abstract Iron loaded aluminum-pillared montmorillonite catalysts (Fe-Al-PILC) were prepared. The analysis
methods including XRD, H,-TPR, Py-IR, UV-vis, ICP, N, adsorption-desorption, etc were used to
systematically characterize the basic physical and chemical properties of the catalysts. In a fixed-bed reactor, the
characteristics of NO selective catalytic reduction (SCR) by propylene on the catalyst surface were studied, and
the effects of the Al’’/clay ratios and calcination temperature on the physicochemical properties and
denitrification performance of the catalyst were investigated. The results showed that 9Fe/Al-PILC had high
C,H,-SCR performance, e.g., 100% NO conversion to N, was tested at 400 °C. The AI’"/clay ratio played more
important role on NO conversion than the calcination temperature of the carrier. According to the Al**/clay
ratios, the order of catalytic activity was 9Fe/Al-PILC-10>9Fe/Al-PILC-20>9F¢/Al-PILC-5>9F¢/clay>9Fe/Al-
PILC-40. Pillared AI*" ions dramatically elevated the specific surface area of the montmorillonite, and the
catalyst had micropores and mesoporous structures. When the AlI’’/clay ratio was 10 mmol-g™', the pillared
montmorillonite had the best physicochemical property. In the Fe/Al-PILC catalysts, the iron oxides were highly
dispersed on the support. H,-TPR showed that the redox of the catalyst affected its SCR activity. UV-vis results
showed that AI’* raised the amount of oligomer Fe O, species, and the activity of the catalyst was positively
correlated with the oligomer Fe O, species. Py-IR results showed that both Lewis acid and Brensted acid were
conducive to the selective catalytic reduction of NO. 9Fe/Al-PILC-10 catalyst had the best SCR activity, which
was related to its higher Bronsted acid content. The above results provide reference for further optimizing the
preparation process of pillared clays catalyst.

Keywords selective catalytic reduction; pillared clays catalyst; propylene; Al**/clay ratio
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