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Preparation of spherical Cu-SiO; catalyst for CO; hydrogenation to methanol
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Abstract: Carbon dioxide is one of greenhouse gases that cause global warming. Methanol synthesis via hydrogenation of carbon
dioxide is expected to be a solution reducing carbon dioxide emissions. Copper-based catalysts are reported for as highly active
catalyst for hydrogenation of carbon dioxide into methanol. In this study, spherical Cu-SiO, catalyst was prepared by sol-gel based
method using Cu(NOs),-NHj3 aqueous solution. As pretreatment procedure, Cu-SiO catalyst was reduced by using NaBHy, in liquid
phase. From the result of Cu 2p XPS spectra, Cu species in Cu-SiO- catalyst was mainly Cu* species after the liquid phase reduction
procedure. Reduced state varies depending on the preparation conditions, and it was revealed to affect the catalytic activity.
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Figure 1. Apparatus for twbular reactor

liquid phase reduction of

Cu-SiO catalyst precursor. reaction products

Figure 2. Apparatus for
CO; hydrogenation catalytic
activity test.

1 BREEL - B (D) - Jife 2 0 AREET - #E - Ik

1082



Tk 28 F£E HAXRFHEIFE Fiii#ESTFRE

3. fEA

BEINEORYERR-T T =7 /KR TE D - Attt
N Figure 3 IRT. (@B L O0) TN ARER CTH
STeDIZXH LT, ©)~(Q) TITRARITIX b >ENA LN D
D DERRBLT- D3RR S, WINEDEEINZ R
KI DD BIES N,

BRI E TR U 7= il BEATBR IR DI &S KOS A#
% Figure 4 (2733, MINE: 1.646em° ClXATBRAR DI 7 i
DTHIRNT &, TEOS OHIKGFFNA+ 73 THDH Z
ARSI, FTe, WIIE:2.469cme LA L TR L 7 fir

amount of Cu(NOz)2-NHszsolution / cm®
(2)1.646, (b)2.469, (c)3.292, (d)4.115,
(e)4.938, (f)5.761, (9)6.584

e B I = . » 2 um
ﬁﬁ” %Eg;;){”%i e ?B;f;;jzb/ i:)gfﬁz ffTon Z) Flgure 3. SEMulmages of the precursors of Cu-SiO; catalyst.

RENT. ET, WG RIEMEE-T e =T kR O 4.50
VI OBIINZ H] TR 5 = & AR S U 0401 I

RS- 7 o = 7 AR A TR G Lt O B m B B & 1350
KL AR YT 1) 7 8D O 222 i j 222 =
AT o7, MERTEMAIZIS T D Cu2p XPS AT ML E = 0:20 I ; _2:00 S
— 7 R T T T AV s Ol S 150 §
RIS 9337-935.66V &R Lz, ZOZ LanbibiEiE ) . 100 3
RICEAT 58005 QU CHEIET 5 2 L SHERBENT W (s | loso
FERE LI O Z 31T D Cu 2p XPS A2 kL% Figure 5 0 0

1646 2469 3292 4115 4938 5761 6.584

(T @-()TIXE— 777 933.2~9334eV (T2 B, filfit Amount of Cu(NOs)2-NHssolution / cm®
AR & [RIERICIETE SIS Cu* DAFEDSHERB S 7. Figure 4. Influence of amount of Cu(NOs)>-NHssolution
(@IZONWTIE, fildEpTERA T 934.2eV (o b=t —~  inyield and composition of the Cu-SiO; catalyst precursors.

ﬁW%%V’V7FLT£D BICIC K D Cut DIFEED e
. (9) 6584 Cu2p 9326eV

MBINTZ &b, @~ &L GE LS nT &
MEZHND. M s761 | | e333ev

CurDIHER R ST T > £ =7 KGRI | g e/ \awaev
i 6.584cm® OMILRTERIA 2 XURIE T, WFHE o L OV © 329 e iﬁﬁw
*Hﬁﬁ k?\*ﬁﬁﬁ Lf:ﬁﬁﬁiﬁl“)b‘Tzﬁ’ﬁ%ﬁtgﬁ%?fo 7::. (b) 2469 | 9333eV
TORMRE, “EALRBELRITN TR OB C b SR (@) 1646 Y
FE 350°C O & & TR AR L, KARBILHOMIE TR b IE CU(NO)NHs soliion / ¢ e WNIBZEY
PEASER\ N T & SRR S LT, WARIRTEIC N A CAR A T B BdngEegiy P
AT T 6, AR T & bl U C g bR R bR Figure 5. Cu 2p XPS spectra of Cu-SiO; catalysts
[ b L7228, SR IEOD 2 & il L CIRN 2 273, 0 after reduction.

BICIIRIETN AN TH D Z LAVRENI.

4. ¥L®
TR 7 > & =7 KSR LT -7 WA K0 BRIRER- U 0 A 2 iR L, KLV FET U D
(C X DIERIEIC T CutZiEoe L7c Z & AMHRB STz, IRFIE TR, KAHE Tk I J ONEIRIE ST & SUHE TR ORUEH
OWTTEMRABRZAT - 7o & 2 AXERETCR O B2 9 2 L S S 7.

5. &k

[1] Angelo L et al., C R Chimie, 18, pp250-260, 2015.
[2] Zhi-Qiao Wang et al., ACS Catalysis, 5, pp4255-4259, 2015.

1083



