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(RE] FHRETREAEHE T —RF Cu0/Zn0/ALO; AL FIBT & B AN, il XRD, TG-DTG, TPR X # R & #
N BHEREET VR pH AR ADHARRSREYHES CuO-Zn0 Mg fE AR . FARY, TR pH =
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[FEFEE] 1Q426.8
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AT — B R A UIRE W &, B AR RIR
FHER 5 R 7 BT 48 i A R B P RE 2 B R R . HL
B w48 390k B 0 SR 8 R R R A AL R B A BT AR B
PR AR . 3% T 5 07 vk B BRE AR A X HE AL R BT
R AR E R AL EMT KEMHITHE,
BB T —HRAEMEMHER, Pollard 157 KB
LW, B4 3 8 (Cu, Zn),CO3 (OH), B 4 L B 1
PEAE AL TR B M — W) A T Millar™> 680 45 0O B X %
B, BT (Zn, Cu)s(CO;y ), (OH) 6 Y1 AH R A BL S T
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A= BHLER R 55 4 A5 I T A 5K O M R O BE 9 A i
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pH & 80 T T4+ 315 BB 4N /K W (1 mol/L, PRI
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S0 T 48 Ak 70 A R R BE JS A Y B A B2 CuO
s K/, Cu¥B(A=0.154 06 nm), HJE 40 kW,
B 30 mA,

TG-DTG %% : F 8 E i 3 (NETZSCH) 2 #
STA449 &I #4 4+ M7 (U VE B - 18 53 4 5 8 (TG -
DTG)ER ., LTRFMH: RAEREYN 10 mg, IR
& 30 ml/min, FHEEZE 10 T /min,

TPR L5 : F X B e AU & £ 7 1) TP5000 £
FRMHUSR P A IRER LR, S8 R4 AN
FR 50 mg, B 40~60 H, ARBERMBANRE
4 mm,EAFEKER 3 mm, NEREEME. AR
M 10%H,/90% N, BAESKERRES, AR I
K%, B 80 mA, FHRHEE 5 C /min.
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Fig.1 XRD Patterns of precursors prepared at different pH.
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Fig.2 Effect of pH on XRD pattern of calcined species.

HE1ATUES,ZE pH=7 HRAE(CZM-7)F
HFEEWAMMEA Cu, (NOy) (OH); B B B4
Cu,CO5(OH), K FLE A (Cu,Zn),CO;(OH), K3
WK B 4E (Zn,Cu)s(CO,),(OH)s Z X244, 1
H Cu, (NO;) (OH); BT B3R, X — M 5 Li
MR AR,

% LiZTIRE%, & pH>T MEA T, BT
EAFEBARLEAH, MBABRHRE . X
MEESH & EE X, HiAHE ZM-8 M ZM-9 ¥
XRD BT W, pH=8~9 W&H T ,fiE b4k
EBI(Cu,Zn),CO;(0OH), FI(Zn,Cu)s(CO;),(OH),
FRIAR K £ BT E RS Cu,CO;(OH), F
YRS FREETERBERNLSY,
i J5 & BB RERE Zns(CO;),(OH)s FHIF 4 &
BEETHABTFELREGREANIEREY . 4 pH i#
—AFAREE 10 LG, B E#EZV -10) P &Y HB
SHAR MEHREL, XA EEMN pH TA A
FRE BRI B, T Zns (CO;3), (OH)g I BB
%, B (Zn, Cu)s (CO;),(OH) K AERE W,
X—SIELE R TPR L8 A — 18,

HE2A R, % pH=7 WIA#EF B THER
£ Cu(NO;) (OH); F1 Cu,CO; (OH), , F B 4 ##
JERIREESF CuO il ZnO FH 4 B, i H Bk
H CuO Ml ZnO M A REMFERET BE, B
MZnOFE 2 0=31.6"WATHIESE ClOE 2 6=
2. 4HMHEHBE;T ZnOE2 0=34.3°712 6
=36.2°FIfTET 1§ 5 CuO 7 2 6 =35.4" 15 5T 1§ 41
B4, XUHTE pH=8 MATHRSF Cu* fl Zn?* A K
AT HE RSB R, AR T AR ABRKRE, X
581 MER -8, BIER1LPIETEREF
B CuO @R K/, BIFE 1T, B8H pH KT H,
CuO R Z WA/,

£1 AR pH T &HEEFH CuO HE AN
Table 1 CuO grain size prepared at different pH

Sample CuO grain size/nm
IM-7-C 6.9
ZM~-8-C 5.5
ZIM-9-C 5.8
ZM-10-C 4.0

2.2 TG-DTG k¥

RELRERWE 3 ME2 Fn, %R LY
#1 Hoppener! " & (S B0 25 B 7 150 ~ 160 T &b #Y
PR EIER A KB A (Zn, Cu)sAL (COs), (OH) ;s H,O
K4 e, 94.9 CHI88.2 CHIKEMERREM
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Table 2 Mass loss of precursors in heating prepared at different pH
Peak temperature/TC Mass loss, %
Sample >
Peakl Peak2 Peak3 Peak1 Peak2 Peak3
IM~17 159.7 249.0 7.41 21.46 28.87
ZM-~8 149.5 365.2 2.69 25.60 28.29
ZM~-9 94.9 357.7 449.4 3.01 23.51 2.1 26.22
ZIM~10 88.2 313.4 2.58 28.45 28.45

B3 KR pH THRI&N DTG di4R
Fig.3 DTG curves of precursors prepared at differert pH.
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BB DL R Bk B A 4> R e, W] L7 ZM
~THEEHFELRILAYME, XS XRD K4 R H
B, MHBEB2AEREBOGI3~-310C)FERHAT
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Fig.4 Effect of precipitation pH on catalytic activity.
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Fig.5 Effect of precipitation pH on TPR profile of calcined species.
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Influence of pH on Properties of CuQ/Zn0/Al,0; Catalyst Precursors

Fang Deren', Liu Zhongmin®, Li Xiaoqiong®, Zhang Huimin', Xu Lei®, Xu Xiufeng'
(1. Institute of Applied Catalysis Yantai University, Yantai Shandong 264005, China;
2.Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian Liaoning 116023, China;
3. The Research Institute of Qilu Petrochemical Co. ,Zibo Shandong 255400, China)

[Abstract] Influence of pH on precursors of CuO/ZnO/AlL,O; catalysts was studied by means of XRD, TG -
DTG and TPR techniques. Initial catalytic activity were tested in a differential fixed —bed reactor. The catalyst
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precursors were prepared by co—current co—precipitation method. Precipitation pH had a key effect on phase and

composition of the catalyst precursors. When pH = 7, the precursor contained Cuy (NO;) (OH);, amorphous
Cu,CO;(OH), (georgeite) , (Cu, Zn),C0O; (OH ), (rosasite) and(Zn, Cu)s (CO;), (OH)4 (aurichalcite) . As pH
increased, the phase of Cu,(NO;) (OH); disappeared and the amount of (Cu,Zn),CO3;(OH); and (Zn,Cu)s—
(CO4),(0OH)g increased. The phases (Cu,Zn),CO;(OH), and (Cu,Zn)s(CO;3), (OH)g in precursors were of
vital importance to enhancing the catalyst activity. The CuO — ZnO solid ~ solution originated from the
decomposition of (Zn,Cu)s(CQO;), (OH)¢ was higher in catalytic activity than the one alternatively originated

from (Cu,Zn),CO;(0OH),.

[Keywords] CuQ/Zn0O/Al,O; catalysts; precursor; phase; change ; pH; activity
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RAM(PATHELESHE NI M HZRE,EBE
FEEM TEER BP ¥ AREEE XM, BT 5%
REZN, XE FHE Baglan Bay FIEE T 2004 4 3 A
31 B, BP 2 A B 45 8 A T 5 % 7™ # ExxonMobil 2 7] 1
X, HET,Shell 422 A F 2003 ER XA T A FEE Siar-
low B 90 kt/2a R ERE., XETHFE THLR AR, X
BEBRRKMITHLGAB —REW LB TEHORE . Tl
MEFIPAR -SHREFFZ. FAFER TSR, TTHEK
BETEN, ZHERXHBEHEKRA 2%, BAEHRNE—TH
B FENE Taloja B Deepak Fertilisers 1 Petrochemicals #)
70 ktaRT R, ZERITUE T 2005 £ 11 HEL,

2R TER AT S (k/a) :BP 6% (% H Baglan
Bay)90; Carboclor( FJ#8 3 Campana)50;Dow L2 (ZEHB X
RS M ) 250 ; Equistar fE 2 (X E B R EHT M ) 29.5; Exxon-
Mobil(EEI B 5 ¥ Z MM )340; F R EFAET W AR (PE
£8) 60;LG ¥ (BHE Yosu)30; ZHAF(HARH)3I3;
Nippon Petrochemicals( B 4 Ji| I#} ) 78 ; Pemex Petrochemical (£
PGH Salanmanca) 15; F & & M ( E % M) 50; Rhodia
Brasil( ® 7§ Paulinnia) 10 ; Sasol(#% [ Herne)85, (#8E Moers)
145;Shell f£2 (35 B Berre) 110, (3£ E18 78557 M) 270, (#F
2% Pernis)250, (¥ 3% Pulau Bukom)75, (& XEXME)
95, ( H A1 )68,

EHUSHETWER FHRMEBPARR
AMAFEFWM(E),2004;(3833):8

AX=ZHEANRSEFMBEEE —~EWTH A(BPA)
BER REABNEL _EBPALTER. ZEXEXH
FAAETERBESER, AR A 120 kt/a, HEH
BHET YR E B EE, Wi 2006 FER. ZAH
BPA =8 1 B KR TJ™ 65 kt/a B & E T 55 kt/a.
Bz U~ 4- R A R 90 kt/a. = 3 B H hi 3k (MBS) A7
230 kt/a, & itk 440 kt/a, EAEUPEIFOHX BEKR
BPOEETRNTRT,.UMNAX 4 EEENETHFRE
WRLWER. A TFEFEHIFILAENT 2005 F 4 AH
2006 ENHNERBRFE SO kt/a W PCHEFEE HIKEN
BPAREEEZPHFALBLAE , EEELE BB KWW

ARBKMEARARSHAY PABAHEAF(HE) HEY
HAR(PEERE)XY BPARNBWEER.

Lucite 2R AEE MMAKIE I L4
Chem Week,2004;166(10) :20

Lucite EFRAREAH AL EANHZIB FEA_EL
B PR E M B MM EEAR T AL, Lucite 248
B, SACEHETHENSS T RA L, XFKRA Alpha
BT IR 40% . ZTERE—-BHAHE
KHEBLRA, ZRUERMEGTEL - HANRTESD
FE#T,HEBREN IR, RLEARPRARIE
MEAERS ARZE T ZHNEECRALREREARABLZ, A
EYRKHERE, ERRESETZPHREER.

Lucite AR, ZA A 2004 FEFREXEHE
BrER S, nEBR T 2008 FZETR™. A TRHT
ABHEB FEARAHRECITZEMTEMNB =Y, B X #H
REBBERAE MMA BB N, Lucite 2 818, X #
Alpha EARAFE TR TR EE¥E~S WA, BRE
ARBAHRMIERE,

FXABKR CO, BANKBCARBERSRHIE
Japan Chem Week,2004;45 (2262):1

ARERIEREMBEHNCELATNERR LERRT
FERE—-FRABGER _EARENENGBRESRO AR
BT, Bl RA—MEIEF RGBT BRIKEN N,
fEe R B BRI R (KY 50 T) T fr. BASAR™
MRBEZIN B LN BESE- IR ERAENENNEE
RN, R REMAFHBREEAAEKSRET EF.

AFCARBKNIZEARKERRMEAN-HES
WMHEACEARCEEN —RRANAN S BEER.
HTRBAEN S EHERNELN, “EXRRBRE,
TERLER— MREE,

FHEMTERA—FBETFREENRLEARERR,
BHSEEN T R MR EEKRY S0 CT#fT. )
S ES BSR4 30 T, 7 8.0 MPa L )
HEBRSBEN, ENETFHERPARERD WS T
B UM AENBAR, XRELGARI ., EEFITEPE
R F Rk R —FhIE PR DR ER R, BT, RAL K%
FEFHPEEARBREF L —-FERFEE FRE, L
BRERNBEEMIBREREL FRBUFRIZ I W&
HEHYHBEANZTE,



