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Abstract: In this work, CuZnAl hydrotalcite-like compounds were prepared by a co-precipitation method, and the
obtained hydrotalcite-like compounds were loaded on the surface of activated carbon fibers (ACFs). The
composites consisting of CuZnAl phase and ACFs were prepared by calcination of the hydrotalcite-like
compounds with ACFs and then reduction. The composites were characterized by XRD, FTIR and N, adsorption-
desorption analyses, and catalytic activity of the composites was evaluated for synthesis of higher alcohols form
syngas. The results suggest that the active components of the composites are well dispersed on the surface of the
ACFs. The particle size of the catalyst decreases and its specific surface area increase with addition of ACFs.
The electrical conductivity of ACFs improves electron transfer during alcohol synthesis, which promotes the
synthesis reaction and thus increases CO conversion (the highest conversion of 47%). In addition, ACFs enhance
dispersity of ZnO and therefore promote formation of metal-oxide interface between Cu and ZnO. This facilities
synthesis of higher alcohols, and therefore the selectivity for the alcohols with more than one carbon atoms

reached up to 39%.
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Fig.1 FTIR patterns of (a) CuZnAl-LDHs; (b) CuZnAl-
LDHs/ACFs and (c) ACFs
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Fig.2 XRD patterns of (a) CuZnAl-LDHs and
(b) CuZnAI-LDHs/ACFs
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Table 1 Structural data of crystals derived from XRD results

Sample dos / nm dyo / nm a / nm ¢/ nm d / nm
CuZnAl-LDHs 0.878 1 0.152 7 0.305 4 2.634 3 17.731
CuZnAl-LDHs/ACF's 0.885 5 0.152 9 0.305 8 2.656 5 14.742

*(l=2d110; («’=3d003
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Fig.3 XRD patterns of (a) CuZnAl and (b) CuZnAl/ACFs
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Fig.5 HyTPR patterns of (a) ACFs; (b) CuZnAl;
(c) CuZnAl/ACFs
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Fig.6  Bode plots of (a) ACFs; (b) CuZnAl; (c) CuZnAl/
ACFs
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Fig.7 Raman pattern of (a) ACFs; (b) CuZnAl;
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Fig.8 N, adsorption-desorption isotherms and pore size
distribution of (a) ACFs, (b) CuZnAl and
(c) CuZnAl/ACFs
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Fig.9 N, adsorption-desorption isotherms and pore size
distribution of (a) ACFs, (b) CuZnAl and
(¢) CuZnAl/ACFs after reduction

WL Hy ¥ CuO B A Cu, [RIA 7K ZE A, 7K
HEAEBEAMIEN, BT CuZnAl LA A
RIG AUATBS CuO BN Cu, (1155 Z AL
A AR R AT JLALAR S /N, IR B A AR
CuZnAl/ACFs H T ACFs & #F 1 P 41 43 53 #( , CuO
JUF5E 2R R Cu, 43 HU SIS K ZE Y
R ] UL K,

M2 W LUE W, AT CuZnAl AR 3
1A (44 m?-g™), 2 B AL CuZnAl/ACFs 1Y LK
T AR(72 m2- g )V A PTG K B 5 S CuZnAl HEAR ] Y
FE T UG K X TR R R AL £ | R T
R WG E A AR CuZnA/ACFs B H 2R
Pk N X e f T RS FLAR AR K B R T RRURE X6
/N R LR PR A AR A SR T S LA AR AN R

x2 EAFBNABER
Table 2 Physical properties of the samples

Sper / (m*+g7) Vi / (cm®+g™) Pore diameter / nm
Catalyst
Before reduction  After reduction Before reduction  After reduction Before reduction  After reduction
ACFs 90 — — 12 —
CuZnAl 44 64 0.35 5.6 2.7
CuZnAl/ACFs 72 51 0.44 0.42 3.8 5.1
2.6 SEM Z#1 PRI G ™, i & 10c AT 0L, CuZnAI/ACKs &)

10 WAL FIE S R AR SEM L A 10a
AL UL BTk Ry as IR £F 4k LR DS
10b A] WL | CuZnAl AL AR B — 2 R a5 4 1

X5,000  5pm  e—

B TE A IR B 2T 4 3% 1 B AR R ST B B — Y/
Wikr ULAH ACFs fE 8 CuZnAl fE AL B9 28k,

SEI 20kV

K1 10 ACFs (a), CuZnAl (b)F1 CuZnAl/ACFs ()i SEM &
Fig.10 SEM images of (a) ACFs; (b) CuZnAl, (¢) CuZnAl/ACFs
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& 3 MR 4 AR 10 00 i Ak G Bl 0 A5 IR
WREER PP EE R, R 3K 4/ LLER, 585
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AR KR X 02 BT 06 VR4 53 FE ik 21 4 R T
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b HEEFD C,,OH (9 SN B A2 AN ] | A iACLE i



%12 FRIUHE S . CuZn AVBR 2T 48 555 BRI AL & iU 7 AR B 2 2239
x3 EAFHELEINER
Table 3 Catalytic performance with different catalysts
Selectivity / %
Catalyst CO conversion / % C,.,OH/ROH / %
ROH HC DME CO,
CuZnAl 25 82 7.5 0.5 10 16
CuZnAl/ACFs 47 79 12 0.3 8.7 39

Notes: Reaction condition : =320 °C, P=4 MPa, Vi, tVe=2:1

R4 FUREIHER

Table 4 Distribution of alcohols in products

Alcohol distribution / %

Catalyst
MeOH EtOH i-PrOH n-PrOH i-BuOH n-BuOH
CuZnAl 84 2.9 1.0 2.7 7.7 1.7
CuZnAl/ACFs 61 9.3 2.7 52 19 2.8
AR R T B2 B Y RA P A IS AT BE SOk

FIHEE, @ CO MY o AT L 21 B 4l ATE K IE
W, HFasEAE, 1% cO i — P 4f A £ 1K
M B AEATE L T R S T R B IR B 7.7%
2 A AL CuZnAlI/ACFs 19 C,,OH ¥E £8P & ik
39% , H TOF {E°4 10 mol-g™'+h, HH 2 FE(9.3%) .
TE B (5.29%) Fl 53 T BE(19%) 4 A AR K3, B,
ACFs MIMAA FI T C,,OH 425, X /&M T ACFs
AB A% {1 45 T 3 S5 W) Rh 5 T AR I (A B | A r 2 i
B AT DL B ACFs RE 9% 1€ JF i 4k 77 18 19 ZnO
S, IR #E Cu 5 ZnO TE B4 8 Ak Fhim A
b A B R Cu 7B B EARTE P 0 Zn0 7B N 45
F Bl HA — G BE S, Cu 1 ZnO A [E 1
57 o B R TR AR B A A, [RIE R A AR
(17 21 FLAR U/ N 52 ) = ) T BGE B AR AR
A G AR B CO Mt — 240 A, DA A 1 ik i
HER A C,LOH WAL,

3 & it

AR A1 UTVE Vi 4 CuZnAl ZE7K 3 £, 4%
HH 2875 AL 2T 4 (ACFs) 26 1, 3 28 5 b 1A I A
W A HEALT] CuZnAl/ACFs, HEALT 45 4 45 Fa
JE . ACFs WY INAK FF 1% M4 o0 78 H R ¥ 5] o
B, W/ CuZnAlL i AL SR R SE | 39K CuZnAl i
R LR TR, ACFs (19 S L PE | e i 1% 34 |
P WA B N AT, T 530 CO Fifb 2
[FIE  ACFs {2 2F AL R 218 ZnO 195380, AT AIE iF
Cu 5 ZnO JE B 4 J& S b Fim A A Ak
1A %
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