201448 Z?ﬂ[im‘ *ﬂﬁi’iﬂi 5545 % 55 8

doi:10.6041/j. issn. 1000-1298.2014. 08. 033

NiO/HZSM - 5 {40 201 &= 4 i A= S D B 55

ZWL W % HEE FIH

(ZRAEARE R 2 TR 2B, W5 /R % 150030)

E: DL HZSM =5 Jy 2 4F i i B Bk il # A 7] NiO 6 204 1) NiO/HZSM — 5 (4655 3 2 47 3R A, K B ik
8% B AL 30 2 T TR 5RE X 2, b SR TR R A SR e PR BT AE o 30 e A e A 0 0 A 1 1K X A ) 1 B R AT
A, 10 295 SR 3 W 00 2 0 S 3 R A X A SRR A TR o S NG B S 400°C I B 3R Dy 8% B AL
TR DL o A A B AR B B B I AL R, 20 IR B 83 % FI 88% 5 B HZSM — 5 4k 1 175 Bl 7 31 #2755 60% Al
70% o WCVEJG A Wil B P E B TS N 2 30% o B3R NiO ) I A 3 A 7R 2 T R 007 P AR 2 45% , ) I 4 v
AL TR ARG P BT BB BE 1, S8 1 T HEAG TR B ) A7 iy, FLvb 8 — ZSM — 5 AL TR 7E SN 6 h e A7) PR 4R e 1 1
REEW AW B T Aot il

hE45yES: TK6 XRkFRIZAG: A NEHHS: 1000-1298(2014)08-0206-08

51

YR A R RN EZMAEAAZ —, W
AR Tz i ) i O A 2 R v SR R, AT AR
UFITF R AR AE A B R R
KRR M 22 SR YRR ol T L — B R B
A Ak R B R A e TR A A RO T K —
FEALE Bk A IR L By TG IR
MARAS = B0 A Wy i 9 1 S35 i Ak T 3% B AR BT 8K
U CR  ELAE D 7R A7 7 i A 00 R AN v A AL 75
iR R W T — R 2 AL R, A
A IR B A AR A TR] 25 A B AL T
e PR AL O RE D DRI T A 5 A R
ML

o TRl BB R S 0% TE S R R BR T
bR SO A1 3 A il At 1) S 0, A9 4T, 3 e o i
Tt 2 K LB 43 AT R T AR o 5 g AL
AL Wi i 7 00 B i AL R AT AR AL, AN A
AR A AL T A L DP A R AR A RE (] O B R S
SR S S AILBE o AR SCLAH R X Ry A I R 2
AR R AL R B AU AR Wl i AN TR D A%
T A5 21 A B 5 23 07 A A 70 0T A0 1 17 A
PRI, 8 A A% 2 73 1) B A S50k o A A 7R 1Y i
P PEREAALEE , [5) if k 47 75 iy i 96 % 5 At 10 77 i 1
7 iy LA S AR SR SR

il

W fe H 3. 2014 04— 15 &[0l H . 2014 - 05 - 12

1 #RF7TE

L1 R

e HZSM — 5 B 531§ (B P K250 T )
PR AR B, A SCE I 3% 1 o Br i o
T0i g AR T A, FAT B B AU 55 B ELAE T A

&1 HISM-55FRHSH
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Tab.2 Construction properties of different

loading metal catalyst

Uik:-4 lbxRmMHA LR LA B iR/
/% /(m*eg™")  /nm /(em’og™')  (pmolig™!)
0 240 4 0.071 72.5
1.89 238 3.9 0. 085 45.3
4.76 223 3.5 0. 094 43.5
7.69 213 3.3 0.109 39.3
11.72 194 3.2 0.116 40.6

M 4 ANTR] NiO 7 2% &AL 57 19 XRD 25 S pnf
I, FJE HZSM — 5 394 [, 12 NiO J5 44k 9
W55 DL REAS AR (H HZSM — 5 B AE 06 BT 55 . X A&



5 8 1)

ZRWIIC % : NiO/HZSM — 5 fi b Bl 2 40 i 465 380400 9 209

PR s NiO & A 405 R Y, EL I R X010 14
LERL T R, BT LIAE P 4 v 2R A B NiO- sl il 1R B2
AR ARG , 33X 2 I 0 P B AR SR Tl A 24 2]

i
| e o
;.E .
(E L] L] M (1] L]
5 20 35 50
26/(°)

TSR

26/(°)
(b)

TS

5 20 35 50
26/(%)
©

TGz

5 20 35 50
20/(°)
(d)
e
=
5 20 35 50
20/(°)

O}

P4 7 [l f 2 2 00 T 0 AL 5R) 9 XRD
Fig4 XRD pattern of different metal loading
nickel-based catalyst
(a) HZSM -5 (b) 2—7SM—5 (¢) 5-7ZSM—5
(d) 8-7SM-5 (e) 12—ZSM -5

2.3 GEEXELEENRE

3 N A TR B BCRE B B EE O 1 O AE AR ) A
400°C i X B M HEALRICR o INFR 3 AT LU Y M
AT RIS AR A5 SR A IR I, T 2 PR A 8 0 A
AP g/ o S 3 A BE A SRR A
T, FR 1 e Ak R W T L A R BRRE IA B 8% LA
Jei o B 57 A8 A 252 39 i P DR AL R S I R . X
JE A N2 NiO &5 3 A0 /b g, R al UG A i 28 A
T AL I8 5 B AL , SR 25 TR 2, R FLIE
Y538 OISR T IR B R DRI 0 B — €
P JE b 4R 1M AR TR ) 07 A AL A W i e R L (H
R I 2 R AR T R L AR A B
BeA HEAL I AL R AU 10% A A7, 78 T8 g
Je HEEG A AR I I S WIS B A 00 A8 Y 4 n
R e A R A TR T G 0 A SR R A B 8% I i B
R EEA AT I B 88% 7647 AR ZAEAL R IF B A
R TR X A I R By 119 e A, 3 ik AT T Rl ) T i
R WA I, EL e R R I 2 30% |, % 1 3

29 20% Fedi o X AWM AL SO AR R AR E , 15
P BB r B 22 2 B O W 2R 0 S A A L B AR, TR
AL 1 701 i A 19 58 TR A7, A2 180 108 1) T
bt TG 2 T BRI IR A i

R3 ARRBEELAAFELLE

Tab.3 Performance of different loading metal

catalyst on catalytic activity %
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1.89 84.31 15.63 42.06 22.06 4.63
4.76 80. 25 10. 45 48.63 24.89 2.37
7.69 81.02 5.01 53.74 25.22 1.34
11.72 83.67 7.65 50. 37 23.71 1.79
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Tab.4 Performance of different reaction temperature

on catalytic activity

IFAANN YU EE Y BN I AR AR 5 /%

i/ C % ok XHIRE KB EAIRm
300 80.15 10.89  45.37  23.25 5.63
400 75.39 7.63 46.36  22.78 2.37
500 67.37 5.03 45.63  21.37 1.34
600 45.69 4.78 45.09  20.75 1.79
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Model Component of Bio-oil Upgrading by NiO/HZSM -5 Catalyst

Qin Liyuan Sun Yan Jiang Enchen Luo Lina
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract. NiO/HZSM — 5 catalysts with different NiO contents were prepared by impregnation method
and their property was investigated. The surface performance tests showed taht the catalyst with 8%
loading metal (8 — ZSM — 5) had satisfied surface morphology and structure. The catalytic activity of
NiO/HZSM — 5 catalyst was evaluated via the experimental study on catalytic bio-oil model in a self made
biomass continuous pyrolysis system. The results showed that the reaction activities of the catalysts were
greatly influenced by the NiO content and the catalytic temperature. When the reaction temperature was
400°C and catalyst loading metal was 8% , the catalyst made the percent conversion of the toluene and
guaiacol reach 80% and 85% respectively, which increased 60% and 70% compared with only HZSM —
5 catalyst acting. The heat value of upgrading bio-oil model could increase 30% as well. Meanwhile, the
addition of NiO decreased the Bronsted acidity by 45% , and improved anti-carbon ability and stability of
catalyst, and the lifetime of the catalyst was extented as well. The 8 — ZSM — 5 catalyst kept the high
catalysis activity after 6 h reaction.

Key words: Bio-oil Model Zeolite Catalytic upgrading Lifetime test



