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Study on CuZnAl-oxides catalysts for on-board hydrogen production

by methanol reforming

HUANG Xiao, LI Shui-rong, PU Yun-chuan, WANG Duo, YE Yue-yuan, LIU Yun-quan”
(College of Energy, Xiamen University, Xiamen 361102, China)

Abstract: To study the feasibility of using conventional CuZnAl-oxides as catalysts for on-board hydrogen
production by autothermal reforming of methanol ( ATRM ) , CuZnAl-oxides catalyst with different copper-zinc ratios are
prepared via reverse co-precipitation method.The samples are compared with commercial CuZnAl catalyst SCST-401.1t is
found that the performance of such type of catalysts improves with the increased mole ratio of copper to zinc.The prepared
Cu,yZn Al catalyst shows the best performance for ATRM in the range of 200—600°C ,while Zn, Al catalyst is found to
have the similar activity with those of Cu,yZny, Al and Cu,,Zn;,Al at the temperature from 500°C to 600°C .In addition,
CuyyZn, Al catalyst can bring about similar methanol conversion with that brought by commercial catalyst SCST-401 that
has a much higher copper content than Cu,, Zn,, Al. Cu,, Zn,, Al exhibits more stable than SCST-401. Furthermore,
Cu,yZn Al shows higher activity for ATRM at low temperature from 200°C to 300°C.
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LNy XRF 4347 EDS 434t
B i/ % 55 % 559 %
Cu Zn Al Cu Zn Al Cu Zn Al
ZngyAl — 41.4 257 — 41.5 204 — 41 57.9

CupZngAl 10.1 31.2 25.7 110 313 196 9.3 313 59.4
CuyZnygAl 202 208 25.8 19.6 19.0 183 225 209 5.6
CugpZngAl 30.4 105 25.9 29.8 9.9 8.6 346 113 541
CupAl 407 — 260 4.0 — 2.1 45 — 5.5
SCST-401 — — — 452 10.0 20.0 75.3 152 9.6
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ZnyyAl 38 0.26 43 N/A 157
CupZng Al 70 0.11 7.2 103 9.1
CuizyZnyy Al 56 0.23 17.5 123 6.3
CuzZn Al 66 0.32 21 13.6 3.1
CugAl 127 0.65 28 147 N/A
SCST-401 104 0.27 10.2  13.0 6.6
Used—CugyZn oAl 41.4 0.23  21.62 242 3.4
Used-SCST-401 8.9 0.17 60.3 50.6 46.8
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n(Cu)/n(Zn)
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E'5 2509 F1 300°C T 12 b 7] By 47 2 BE AR
Xt B LR
A AL R 7E 200 ~ 600°C 1 [ P 1Y 7= &
T4 PR, HER 4 TLUE B, AR S5 S
FH B2 Ab 0 1) A0 A e B — 350, BRI i fb R g
AR . Zng, AL AR HTE SR X (400 ~
600°C ) A H R E "%, 78 600°C T A <™ %
N 84.6 pmol, /(g.,s) .
T4 BEUFINFFEE [ pmoly /(gys) ]

TREE/ B fib
C CuyAl CuyZnAl CuyZngAl CuyyZngAl ZngAl SCST-401
200 0 65.39 23.65 4.10 0 81.94
250  89.83 93.03 72.67 18.20 0 79.58
300 107.18  108.93 103. 66 70. 06 0 104. 82
350 117.32  116.01 111. 25 87.46 0 101. 76
400 123.65 117.15 100. 38 91. 11 29. 18 97.06
450 115.65  117.49 94.55 87.98 82.16 111.78
500 112.72  116.44 85.89 85.20 81.33  109.91
550 111.43  114.29 83.91 86.64  90.29 106.11
600 110.38  105.44 81.85 84.94 84.64  106.67
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SCST-401 #4717 XF bh, Ak AR e P g il ik 7 vk
A RN O ST LR AL BB AL 70 1 O 7 0
145 BT 600°C KR 10 h, BifiJ5 F% 3] 200°C £ 520
5 h, M4 TA758 4 000 km HYI-BORLL 2T

R s AL IR B an e 3 Fim . Mk
3 A LIE Y, CuyyZn, Al 5 R AL ) SCST-401
PR I8 A A T AS TRV AR B A9 A8 Ak, JH rp s L A Ak 75
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Rl A Ak 77 SCST - 401 11 FL 25 MR R A9 0. 27
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5 60. 3 nm, 17t H A 104.0 m*/g T K F]
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B PRI RS 5 R 3 R R, T Cuyg Zin, o AL Y ] B 5T
W FEAUAN R A 2 — 28 RO RSE IR (£ 3)
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REEAR S A9 50. 6 nm, b K 0E BE 3K 289% , T
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24.2 nm AUHXF ik T 78% , W CuyyZn,, Al fiE 1L
Fr Cu 4 Ja JURL Y be 25 % BE 4 /N T SCST—-401
Cu & @Bk brbessne 1, A bEr ik R~
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(2) 24 Cuyy Al H' 10% B 5 15 5 e 100 B A8 1
CusyZn Al B, F R AN 127.4 m’/g B R3]
65.8 m*/g,H CuyyZn,, Al 7E 200 ~ 250°C HIAK iR 75 Fl
WITEPE ST Cuy, AL, PRI, B AL BRI AN A £ [
R ER A AT L R T R, (P2 4 0 g . 130 A
KL, BEAR S ) i SR

(3) FaE PR FE W, SCS-401 22784 7 P it
Je HEEE ) T REIR, 1 CuyyZn,, Al AL H 45 R
G PRELERE ST .

(4) R F L TTE i 5 19 CuZnAl FeAfi Ak 5] A]
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