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Process and mechanism to manufacture complexing adsorbent by glucose
reduction method

LI Shou-qiang, DANG Ya-gu™ , WANG Fang, FEI De-jun
(College of Chemical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: Complexing adsorbent is synthesized by the isometric impregnation method with SBA-15 as carrier,

CuCl, -2H,0 as copper source and glucose as reduction agent. Then the prepared absorbent is used to check the

separation performance between ethylene and ethane. With the adsorption amount and selectivity as evaluation indexes,

the effects of mole ratio between CuCl, -2H,0 and glucose and the reduction temperature on the adsorption performance

are investigated by experiments.The optimal synthesis parameters for the adsorbent are:n( CuCl, -:2H,0) :n( glucose ) =

2:1,reduction temperature = 350°C . Moreover, its adsorption performances for CO and H, are also tested. Finally, the

mechanism of CuCl, - 2H,0 reduction by glucose are primarily studied through being characterized by FT-IR, and the

results show that aldehyde group in glucose plays an important role in the reduction.
Key words: glucose; CuCl,-2H,0; SBA-15; ethylene; ethane

48 LA/ A0 53 B R IR RS 18 7 1k
EAS IR ARERE KR, B L, BF 58 N B — LR B
WRE MRMA T m 45 WM B R oy —
ol A0 B R R P = W B 22 T 45 2R 03 T
SR THFRENINS 2w A
EFA Cu( 1) 8 Ag( ) fig 5 M5 AME AT
B AR R Cu( 1) S Ag( ) T &
T PR AR L, il o 0 e B e A O ey R
7R, AT S B R 5 e ke 1) 00 1

HI T LA ER AN T K, H Co TE K W Hh AN AR
TE , oy R LA SR, AN By it 3o RS S A i 4%
B RRR] S ELB 1 Sk AR A SR SR AL B TP A
A%, XA T iR PR LS AR D SR
et M P AR P 6 T R B R TR
FeRs SRR BRI R b SRR e R A
SR R A Cu( D) k)50 Cu( 1) &5 5R 3K
WY, 24 G0 T 5 Bl 25% , 34 IR Ry 350°C

B, W RS SR X6T 2 0 1 e O o 5 R 4 5 3R 800 ) R
1.499 mmol/g il 3. 74; Golden 25" & 1k 4R F Ay
BEIR A TR A W W= Vot B 1 ok I, SR 5 7E 120C
2T N, GO 200°C Kb — Bt a] , 25 R &
L, Cu™ R 5e kAl Cu', BRI TE 25% CO 1 75%
H, MR A M4k LE3R i, A BT RaE ™, AR
ZEPHE A3 SR, A A SR R A A A 1 RT ) A e
JE Ll B RE () 9K 9 Cu, O UKL, 207 ik # AR 1
B Rl Cu® 4 Cu™ YA RGR R , T LA 4 b
SRy 3R T o VAl 245 W B R T T M S e o B T
R ARIER D,

SEH LA SBA-15 S tA , S0 Ay R, 6 4 4
SRR GEA N, TR B, § 4 T 456 WA R
fir4 R Cu/SBA =15, 25 %8 1 4 Y5 5 4 % W5 1) B8 7R
LE KRR B 2% B 53 B M/ B, I
FIIH FT-IR 4+ A FRAE %5 ) 25 4 340 )i S Ak AL B 3
Tt

m Zm

&5 HE7.2017-01-04

PR B 2P0 (1991 =) | ) FERE - BFICAE % MSAS FE B 5 T L 15161100302@ 163.com s 27 [ (1969-) , ), i+, I £,
FTENFAT T B RSV, @R R , derkdang@ scu.edu.cn,



2017 7B

1 &S

1.1 SEIgASFKF

CoH, (RN 99.95%) \C,H (R K
99.9%) He (AT KA 99.999% ) N, (AR %1
4 99.99% ), $90 F AR AR KR A BR2Y 7l 5 A AR
7 P123 JAF Sigma—Aldrich ; 1E i 2 £ Fig < ER R |
SRS X A SR T R A TR
1.2 WRRFIRH &

SBA-15 SR K Rk & R, il 45 07 1 2 BOSCHR
LI5] o 4% 5 W B 790 R T 45 1A BUIR w5t ik il 7%,
CuCl, -2H,0 HN{& PR 73 , Hw b o ik JeoR) , 22013
B, T R BERIAS
1.3 WRp5F Ayt sE i

TS IR BREAE A A R B2 (LT 1) Bt AT
ARG SE SR <, i ad SRR 5E 22 7 CoH,
1 CoH 8 B 45 3 25, I s 1 B AE 0~ 0. 71
MPa, F| T2 B B IS LUREIATR, 2 Lk
(1 5% o e ) P B2 B i) I 0 98 Al iy SRKCARZS T
(R R

1
ki
A
s

1 — 51 52— L e i 5 3— 20U 54—l s 15 S— 2 LA Y 5
6— T I F M s T—FL 25 AR IR 5 8— WL KA )

Bl BHEWERREREHA

2 ZR5iE

2.1 EESEHEEERILNHE

285 R B 351 R A5 A BRI 5 15 1l 4, CuC, -
2H,0 FiEPEA 51, 48 Ry 2 mmol/g 24K, % M
INARS 514 2.1.,0. 5 mmol , £l 235, T8k B %
RIS 255 MRS, 23 w45 4 Cu(1:1) —SBA-
15 .Cu(2:1)-SBA-15 Cu(4:1) -SBA-15, 4Kyl
I 3 NFE A AR AR L, A5 R & 2 18 3 B
o HIE 2 3 ] LUE 25 H 3K SBA-15 1E
0.7 MPa B} Z 1Mz it 35. 55 mL/g, Z, ke W% i &
9 32.53 mL/ g, NREAT BHBE M 2 e 43 5 Tk
W B 25, A SRR IR BE e K Cu(2:1) —SBA-
15 Hf, Z ke it 0. 72 MPa By 18. 00 mL/g,

FIREF AEREREHE

MY T Z AR RIE - 139 -

LI B 4 35,52 ml/go PR BL A S 1 Y 1 4A
RBOMFEAE T LW bt 4 5 1T LI B i, S
TP BRI AR A BE R HORE RO WRE B 23 18 AR %K
BEIE ARG DL A 4 R, mE 4 FTLIE H, Cu
(2:1)-SBA-15 70 B R B, FEMR R T ik F] 3.0,
EIET R 2.1 254, W= s . WG WL a3,
FEAC 22 1450 ok 3l 22 ) 3 1 14 55 0B % P DX ek,
B B R BEAR . X — i AETR A P d 5 S0k
[16 ] P AYHRIE—2K.
2CuCl, + CoH,,04 + H,0 ==2CuCl + C;H,,0, + 2HCI

35t
=30t
')
s 25 2
E 20t 4
gls- 3
= 10f
5.

0

1

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
FE F1/MPa

1—SBA-15;2—Cu(1:1)-SBA—15;3—Cu(2:1)-SBA-15;
4—Cu(4:1)-SBA-15
W2 WA 3 AR E RSB AT
SEGEDE S

40
_T-\35— 4
% 30¢ 3
= 25t

= 100 2

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
JE 1/ MPa

1—SBA-15;2—Cu(1:1) -SBA-15;3—Cu(2:1) -SBA-15;
4—Cu(4:1)-SBA-15
B3 A3 DR ERLRH A TS
SR

1.0

01 02 03 0.4 0.5 0.6 0.7 08
51/ MPa

1—SBA-15;2—Cu(1:1) -SBA-15;3—Cu(2:1) -SBA-15;
4—Cu(4:1)-SBA-15

K4 FFEAERLAEREGRISE R
i3y S
£ Cu(4:1) =SBA-15 v, 4% i B AT K CuCl,



- 140 - 4K AL T

For R, T B Cu” 5 HABAIK; T Cu(1:1) -SBA-15
AR R T A B ) Cu” 4k 2238 Ji
b Cu B, SR AREST .
2.2 REREBENHE

FEAVR S A B B R A BE AR HE ol 2 1R 4%
PR R, T4 A B S Bl AN, B be,
TSy 3 250,350 ,450°C , AR Uk 3 A4 FE A Y
WL BRI SR, S AR B 5 B 6 TR .

3
2

%3
(=]

—_
W

1

I BB /(mL - g)
w 5

0.1 02 0.3 0.4 0.5 0.6 0.7 0.8
FEF1/MPa

1—250C ;2—350°C ;3—450C
B S AR R R R T R R &

40
=35 2
w0 30r 3
2 251
= 201
i 15}
§ 10}

5_

(0]

010203 0.4 0506 0.7 0.8
JE}1/MPa

1—250°C ;2—350°C ;3—450°C
B 6 A R R 8 BT iR SR 4

AN TR JEE I AR o P 2 B 125 3 BB 1 ) 284k
Wik an & 7 B, i WM AR IR 4 T LLE R, 7E
350°C K5 heil JERT , MWL R Jc K, 70 B8 R B K.
X PR FE 250°C 3 JEE IS, W8 2% 31 28 1R 2% T 4T3 8K 1
DR )R S, Co® B JE AR ; 78 450°C iR J5
i, F TR e v, A A AL, S R AT
T LR 3 v S Sk A L R A T Rk S 4
SR AN R HE AR AH BN, fofE R 55014 ] BB 2R T o

3.2F
3.0
2.8}
2.6f

N€'2-4'

¥ 2.2} 5

&2.0
1.8} T
1.6}

L4 \\H : 3.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

JEF7/MPa

1—250°C ;2—350°C ;3—450C
BT TRERREHF RIS SRR
WE A7 & AL i &

FITEETH

BT AL 30 T 3R R ) e 9%, S itk T T 2 A
SEEG  FREX 2 mmol CuCl, «2H,0 F1 1 mmol 4 24 4,
WHES 78 73 5 i A8 b, il A N, LR, 2 i 7E
250°C 1 350°C K548 2 b, Z5 o f5 O A it , an &) 8 il
o HIEL 8 AT LI Y, 771 S BT ACIRIE 2, 552
B AR M HCL AR IE o 3k PRy ) 28 4 52 74
I3RS — 5 R BE A WA, TETRLEE 7= T 150°C I I
U6 3k , Mo TRORE ) A 2 BT LR A OV AROIRIE 25 B
BRI TR, A A AR TG A AR, ROV AR
SRR AR/ NG T A W

T

(a)250°C (b)350C
E8 FREIEET LR

2.3 ZESEHIRIM

T B S A R CON, H, CH,
SFAR A I L8 TR A7 AR 2 XTI T 2
W CIEIY B — WSO o ME T, T et
ZEAE T W F A IR R SRR CO R H, AR R BEHE B , 45
AN 9 FroR.

40}
= 2
2300
-
E
~ 20_
|
§ 10}
1
051702 03 0.4 05 0.6 0.7 0.8
JE 1/ MPa
1—H, ;2—C0

B9 H,.COZ Cu(2:1)-SBA-15 F#y
S

HE 9 Af LU i, W BRI CO A 45 5 R I
Rifit, X2 CO 5 CoH, —FF & A AR R,
AILLS Cu"JE I w 4554, CO W M 2R 4 oy V AL
SRR AR W Bt ot 55 W B SRR B A5, M
J13K%) 0.2 MPa Ji5, R4 ik T, i )5 15 21
AW B f 12 5 i H, USR] H, AR Ff 55 1
A 3 B, ELARG 43— 0] A s 7 e T AR 557 , o o
AR XL BT B AT AR F CO/H, (K &,
MR CO A 0 43 25 FF K R 32 W B 5] XoF
C,H, F1 CO ¥4 AR K1 W fff &, B4R CO R FLS



2017 7B

RO (B ATIOR 225 [ (958 SRR 7, i e
JEAFE RRT ERTNE
2.4 HEHELRIFENE

YT R A 0 I B ATLER ) % 4 B
SR AN A BB K L 2 IR B R bR e 17 )
HEATLLAMDETE 73 B, 45 R WA 10 firzs . A 10 H
AL 1597 em™ kb —COOH 1y il 45 ik 2l i ,
WIRKERE IS W74 i A —COOH A77E, 11 % % Bl A<
BRI AL 3 A 1, 15 1—COOH 2 i 4 % # b 1Y
—CHO % LTk, HAE 1 221 em™ 2b 7™ ¥ b 1y
—CHO iR Bl Iesi B2 AT He A4 B 1T 5 el TR %,
Y WA 4B A —CHO A A T O, |k Al A
AT, Ao 2R P 0 T e o R o I R A T2 B
e

BHE

1597 | 2916
~COOH -CH- %’ﬁ

0 1000 2000 3000 4000
B /em!
1B 22—

B 10 7 % 8 RO 7= 4r b ot B

3 REERE

(1) Je Ml 4 T2 4 n (CuCl, - 2H,0) :
n(CH,,0,)=2:1, kEHeiE iy 350C .

(2)Cu(2:1)-SBA-15 £ 0.7 MPa i}, %} 2.4
AR B 102 35. 52 ml/ g, Z e it & 18,00 mL/ g,
R R B 280k 3] 3.2 DL b, 728 He W it 5 1R
BB b 1 FH A5 o

(3) FI L AN G % 8 AL 1700 25 335,
ZEIR W RKGJE W 7 ) A —COOH , 3 & H i 4
B b ) —CHO 44k , ¥126 3 Hr—CHO X3 Ji ik
R E 2R,

HHT, m 45 WM B e/ e HoRTE L =
W B TAR R By e H N T ol A 7= ik
FEAEVE 22 [ R, Qni B 7] i e M dse 22, Mo BRHPEE REAS
U, W R S R B A A . BRI Tl Ak
TE O I B R A AR M e (B A kL L BIL AR SR
JEE A5 ) R4 v W R R0 AR P O A AT KA R
SERRIETT, DI B2 1 W B R0 X5 2 0 1) W A o R i
PEVE

FIREF AEREREHE

MY T Z AR RIE - 141 -

5% 0k

[1] Rege S U, Yang R T. Propane/propylene separation by pressure
swing adsorption: Sorbent comparison and multiplicity of cyclic
steady states [ J ]. Chemical Engineering Science, 2002, 57 (7) :
1139-1149.

[2] Yang R T,Takahashi A, Yang F H.New sorbents for desulfurization
of liquid fuels by r-complexation [ J]. Industrial & Engineering
Chemistry Research,2001,40(26) :6236-6239.

[3] WA, sk, 28 08, 45— SR R A M 77 CuCl/ 231 fifi
[J]. BSR4 ,1997,7 : 115921165.

[4] Ma J, Li L, Ren J, et al. CO adsorption on activated carbon-
supported Cu-based adsorbent prepared by a facile route[ J].Sepa-
ration and Purification Technology,2010,76( 1) :89-93.

[5] Basaldella E I, Tara J C, Armenta G A, et al. Propane/propylene
separation by selective olefin adsorption on Cu/SBA-15 mesoporous
silica[ J].Journal of Sol-gel Science and Technology,2006,37(2) :
141-146.

[6] Basaldella E 1, Tara J C,Armenta G A et al.Cu/SBA-15 as adsor-
bent for propane/propylene separation[ J].Journal of Porous Mate-
rials,2007,14(3) :273-278.

(7] WUSLRE, Wl AR5 VLS S AR I B CO BIBIFSEL T R
FE R, 1989,17(3) :284-288.

[8] k) bk, BB, F 4E . CuCl, F2REXT CuCl,—La( NO, ) ;/AC
W L0/ e SRR [ ] R AR S Ak L, 2008, 33
(6) :27-30.

[9] U , RIEWI, F1ERAE, 55.5% H] CuCly—La(NO3) 5/ AC KB 5
- LHER G I8 SRR FELT] A= (o
T.),2005,21(3) :96-102.

[10] Golden T C, Kratz W C, Wilhelm F C. Highly dispersed cuprous
compositions : US,5126310[ P ].1992.06.30.

[11] B, 28 BB, SRR & (1] 26
Yifie#kE,2008,15(1) :16-18.

[12] Wang H,Tian F,Li X, e al.Preparation and shape evolution of cu-
prous oxide in the solution phases of copper( II ) dodecyl sulfate
[ 1].Powder Technology,2010,197(3) ;298-302.

[13] Zhang Y C,Tang J Y.A green hydrothermal route to nanocrystalline
CuCl[ J].Materials Letters,2007,61(17) :3708-3710.

[14] hige, SII , KL 35 bR, SRR LI S 45 AL AR [ T ] 35 B R K
SR FUREIAE,2011,32(2) : 114-117.

[15] Zhao D,Feng J,Huo Qe al.Triblock copolymer syntheses of meso-
porous silica with periodic 50 to 300 angstrom pores| J ].Science,
1998,279(5350) .548-552.

[16] Zhang Y C,Tang J Y.A green hydrothermal route to nanocrystalline
CuCl[ J].Materials Letters,2007,61(17) :3708-3710.

[17] sk, foms vk, 00 , <. 30 %0 W R £ 00 o A A 3 g 2
SR I] R TR, 2010,10(4) :720-725.

(18] TRMRE, /N T, TREHA , 5. LiFePO, IR T I5 H iR
el M Pk [ )] Ak ~rii 4 , 2009, (4) :313-319. 1



