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1.1 KA HBAKC.R &, L@EEERAMS, 2F& 15 000~90 000); Cu(NOy),, Zn(NO;),,
ALNO)#1 H,C,0, S H BRI R 4Pt

1.2 HAFBHE BHET 70 CEMT CuNO)),, Zn(NO,), Ml AIKNO;); BB K (BRI N
45: 45 : 100 (R D, BHZES C, BRSEY—WRERER. BEED /R, T H.C0, KEKG
CHHEN 24 h PEBSUIRSE. WRAYWMKRZE 70 C, FHKEFER, 2807 BB EREH
TR, 70 CEBF/KEE 3 K. JUIET 110 CHEF, 37 350 CHF 4 h, #1418 CuO/ZnO/ALO; #
{677 Cat 01~Cat 05, [FJBd IS G RREL JLUTIE 2k H & T AL Cat 06" LAES L.

Table 1 Physico-chemical properties of various Cu/ZnQ/Al,0; catalysts

Gelatin weight BET Surface area/ Pore volume/ Copper surface area/ Capper cluster diameter/
Catalyst percentage( %) (m?-g 1) " (mL g™ (m?+g™ 1) nm
Cat 01 12.7 63.4 0.27 28.2 10.8
Cat 02 ) 8.9 57.8 0.25 24.8 J2.3
Cat 03 7.5 55.4 0.23 21.3 14.3
Cat 04 6.1 54.1 0.21 18. 4 16.5
Cat 05 4.6 52.1 0. 20 15.6 19.5
Cat 06 — 46.8 0. 20 11.5 26.3

1.3 UKW RAE KA Micrometitics ASAP200 B 3R MHU M E LR HLER, T 250 CH
AT, B (77 K) F#4T N, SBH; A Joel-200 CX R AT E(TEM) WER G BR X /NIER
H 4R ; 3 Bruker D8 Advance X BTSN (Cu Ka &, 40 kV, 20 mA) W ERES B SAMERE; B
N.O HE N EMEANMEERET, HitE 8B AR ERT.
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2.1 HARNKEHRME BH1RT 350 CHBEZEHEDANXRD B. B 1 2% CuO fl ZnO i XRD
figtE, MERA ALO, T H &, R ALO, BREESHEMAN TN, BEE, SEETEHSOME
H£37) Cat 06 fJ XRD TS0 LL , SR RIRE LTI 2l & B9 AR L3R Cat 01 B9 XRD 75180 B 1L,
X B Cat 01 HA9 ZnO F CuO KIBRIR TELH Cat 06 BB R F/MBE. XNMERE TEM 24
FRE 2OR—BW. WE 2 FATHESHED], BRI ILTTIE 3% H &AM 57 Cat 01 CERE2
25 7.0 nm) WAEG 7 B 5 B B EALH] Cat 06 CEHIRIARY 12 nm) MRIB/MBZE.
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Fig. 1 XRD patterns of CuO/Zn0/Al,0; Fig. 2 TEM photographs of catalysts prepared
a. CZAO01; b. CZAO06; by various methods
1. ZnO; 2. CuO. (A) Gel-network-coprecipitation method

(B) conventional coprecipitation.

R1HHTARABRKET HEBBNPKRE S E LY CuO/Zn0/ALO; M LR, fLE. £/RH
RERESBEFEEEHIE. AR 1 FTUEN, SERERIEITIRHZHELNALE, ERME
KT EHSHREAAEEERNLRET. BHLSBHEEEURE/NOFRRZ. £ 1 PHARER
WO, BB AR SLUTIE 5 B 45 B9 Cu/ZnO/ALO, 4L A Cu 4> BUE Bl 45 v H & B AL )
H18Z. H4h, TPR EHKH Cat 01 HYEJEHEIRFE L Cat 06 5 9. 3 'C, HHEER MLV T EH&
BT, CuO 1 ZnO [RIFFFEE R M E /R,
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ZW/N. X R ORE TE ] a2 o AT DA af kAR B BB vk B A B AE Cu/ZnO/ALO, S5HHE R B .

BRMBIETRERE—EEBE L 4R E FEH L& =R EMKN BB P P 1T IETTRET
B XFREELT RIS E L FRBRS PR R REE”, 7T LABT 1L T ETITES B F 1)
HEREMAR. EEEERIREFABESLRAABHERE) T, BREN TRR/NBURT BEM
MR/, EWMAEXR R Y — K& (ERE 10 nm BB+, B ILTIIE S %A #14&
A AR — R AE LT, AT B AR e T 5k i A AL L R B R A vERE. T 558 1B OO 4% A9
KNE—ERE LBRTEBRATKSNEZ D, BEBREERK, Mg/, Bk, oGBS %2R
JBE B ¥ FBE OF 181 2 P= R AR I K /Nl
2.2 CO, mBARFHERAR EH3RAFEMMEANE CO, MEARF BN PHMEAEE. h
Bl 3 "I, 6 FpAEALF AR ILTE PR B R A HR7E 240 CERBAR KM XRBTFHERMBEMNAR,
R B R R A B . BN TEERGREEBREEE—S T RN, FREER
T TR 5575 H & HMEALR Cat 06 ML, BERRIMEILUTIE B Hil &AL Cat 01~Cat 05 %
ENTRNBETHEEEGMRINEE. Fit, EEH &SR PHBRERMEA, ERMEILTIERE
& MAEATNEESFERENEABEE -, BN K. .
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S5HmE%EE P El, HE 3B FERAKE n(Hp) /n(CO)=1/3, SV=7200 h~', 2.0 MPa.
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Preparation of Methanol Synthesis Catalyst Cu/Zn0/Al,0,
by Gel-network Coprecipitation Method

HONG Zhong-Shan, |DENG Jing-Fa|, FAN Kang-Nian, CAO Yong"

(Department of Chemistry, Fudan University, Shanghai 200433, China)

Abstract A novel gel-network-coprecipitation process has been proposed to prepare ultrafine Cu/Zn0O/
Al QO; catalysts for methanol synthesis from CO, hydrogenation. Compared to the catalysts prepared via the
conventional coprecipitation method, the new catalysts prepared wia gel-network-coprecipitation method
exhibit much higher BET surface area and metallic copper specific surface area, much smaller crystallite
size and higher catalytic activity and selectivity in CO, hydrogenation to methanol. The effect of the gel
concentration of gelatin on the structure, morphology and the catalytic properties of the Cu/Zn0O/Al,O;
catalysts for methanol synthesis from hydrogenation of carbon dioxide were also investigated.

Keywords Gel-network-coprecipitation method; Methanol synthesis; Gelatin polymer; CO, hydrogena-
tion (Ed.: A, G)



