5536 F4 9 R W T
2014 4E 9 A J.

Wuhan Inst.

Vol. 36
Sep.

K % % M
Tech.

No. 9
2014

NEHS:.1674-2869(2014)09—-0042-07

AR /Byl Bl 5L A ot

I il b Mo A Ak P e

%}l/ﬁ‘]\aé %9#]%7’%\’1% 1%
KR IAERFHHMAFEE T2 FR,HL KX 430074

A OE LIRS B R E R A SRR 8 — 2B R A R T AR Gk T R AR G/ B G BRI X A
KGR T HEAT T ARAE L I LU R 1 A 5 I AR R BN A T AN K B/ BRRE W AL BEAR RO fiE T MR BE. 45

FW] KGR T BRAR RN 1~ 10 nm. 53 A B3 — s 94K G / BN M A B I 3 B A 1 0 e A 0 L A
SR SR AT T 5 4x SR R 2928 30 min, 75 E AR SE g0 b IR R A BEI B R AL PR REREAE AT IR BUE 2/ —E T
Wit 0 Ao B A A S < R — 2 1 W A K /RN 5 BRI . R A R LTI 5 R LS AR B B L R R B 4 oK

R AEAL TR A9 BT LA BB B R A T A S

SRR BUIS W s 20K BRL T 5 5 5 BRI 5 o i S R B 5 i AL 5

hESES:0614. 123 XEKFRIRAD : A

0 51 &

S JEYOK A BB T B R RO L RE
TS B )32 LA T2 0 A e A3 AT R RS
Tl A A S AT AR T 25 AN TR L A B Ak 2
MEREA B . B H AT 1k ATE i 45 P
A 5 1 4 R B R BB A oK L gl R
K ER AR R L AR 22 T AR A 9K b R
PEBE L AL Ak B LA 45 1) S D SR 4% 1)
SRSl A g R MR & AR B AR AT Sy TR 4
HE A AR wmE S A RAK 4 1 TR AL R AR
E N | ¥ V=3 SR 8 R - AN I [ 37 SN &2
WL DL R R A R Y A

T 10 4 DIK  BEF 94K & 1 AR h
R A8k 1) — KA 98 #hs L SRS s & TR A H
Yok a AL B A B bR e B L RO A& 1R
{46 25 5%t 0 3. 9 % B L 4 A 1 R 7 2 0
BB A A S R B dn CO Ak i i KR
VSRR (I ARG 1 % i K= WA 4 B VARG 1% 1 D) | =)
PR

T NG WS 2 b e LB B AT A P A B v v
J B IR N AEK PO A EN 25 90 °C I &
fifh V2 5 VS 9 2 WY )V VR, S TR BE R B B 2 40 C
T B AR EE . Bht B HE HL A R KM JF BL T
584 NAFAE A HL L A S ORI A 0 K A T i b
o5 | 725 e R R L s BB A 1 R R AR e Ab,

Y HE:2014-07-31
EE£WMB:FZX AR %I4T H(51003081)

doi:10. 3969/j. issn. 1674-2869. 2014. 09. 009

SRIRBREIE BUAT 2 AL 5500 9 T 1 % 10
. LR T LA 6 40K B 0 B0 77
S BAT — S T R A S 0 3 A B 10 %
PS04 3 DR 5 o 20K 2 1. A
e SR T L9 BB RS ) I B 45 20
— B A B KRR BUA K 38 .
Ma %) LSRR 9 40K 4 B 9 2 6 6
e T 1 9 P72 U (SERS) 1 #F 5% s Wang %57 L)
SR B BB 6 40K 2/ — Ak L
BRER.

AL A R SR 75 90K
T AU S B 5 ) B SR 6 % f T — 2
VA K S/ BN 2. T 6 04K
SR T B A e AT T4 0 OF LA XY 6 95 2K
A 5017 1 05960 17 0 9B T 3% 5 4 1
fiE A HE .

1 SCIGER 4

R STV

AEm G pral, b s WAL TR 5 A BRA
AL s BR M AT &, i AR R B A IR A
F]D s XAl B R W (o BT 46 [ 2 4R A Ak 2R A RR
o ED s A AR oA 2t B 245 4 A Ak 22 370 A R
NTED s ERAREN B &, R T KU Ak 2 3K 55 B
He A PR w5 85-2 RIE i 1 7 i HE a8 (L il 7
AL B AT BR A D s TU-1900 R 548 41 1] U 435

1.1

EE B AT R (1977 ) J AR E N 8 1 . W58 J5 1a) R 20 1 SR T IR & 1 B T 49 oK T BE B R

JE K



5910

SV 55 AR B/ BN Wl S BRI ol o S LA AL T g 43

JERE T (At 5 % A AL A R SR AT A R
Nicomp380 ki B {¥ (2 E PSS A #)); JEM-2100
7 B LB CH AR L 74 F]D s BS124S L F K F (18
E2EZ R WRE AR A FD s A NEER KT
PEALC LT e AR AT B2 | 5 8 2K A C it
Rephile ZE W RF£ A7 B D 5 J At 52 56 8 H 3% 55
(&3
1.2 MXE/FEESARKHERRIE
PRI IR HE 0. 15 g B F 25 mL Fadrrh . m A
9 mL KB F/K I Pl L F IR R K o8 T
fiffe. T ) W VS AR A W P I 1 mL A R

0 OH

H
HO}-O -
OSR(Saon() -
/ 0
o-@}-uo OH
H

W (0. 25 mmol/L) . it $ 3~5 min, 1§ 2| 4K 4/
T NG W o VR A R BT UE Y. A i OB
YK 4/ BE MR WER B A L @ L v A0, A X R
B BEICHEAT 5 AN RAE. B4 5843 SO0 S5 19 40K 4 /3
JIR W 52 5 B IS % R T A L R B K el B JBEOIR AR O
AR, FHAE i 19 25 85 F 7K IR BRI ML IR B 7T
A SErd AR RS URE R N = S ARV N VB PO X
EII PR Soy AR RR R R L B S VAR R S BU R
G ) AR A W WA 0 G o S S P B (TEMD J g ok
HOCRLBESOREERL 1 ROT SOB 3. K 4/ B
WA 5 R o 1 R AN 1 TR

Agarose powder

m
Agarose solution
Au3+
HAuCl,/Agarose solution
Nanogold

Nanogold/agarose gel

I MREe/RIERESERTE

Fig. 1 Preparation process of nanogold/agarose gel



44 B TR R 24k

% 36 &

L3 MRE/REREFEKRENLERTR

TiC ) X i 5 2 1 e A i JUS N . 10 mL
FEE T K RO AR i 2 W L A A B A
s, b X A R B 0 1. 35X 10 " mol/L |
ZAALH N 0. 01 mol/L Wl &4k 414 0. 2 mol/L.,
PRIBUH 5 47 (9 2 K </ BB S5 BE IR 3 ¢ AR
AR E T ROV R L TR E 40 C I
IO 5 P 8 AL S T (8. S e R P B —
SE IR () DI P IR HE A 58 -l UL D' 3 R AE L
s I 32 A A 30 D B 7 R KT A S A I Y Uk R R Ak
25 DO RS 0 AN B 40 0K 4 1) B B MR B e L
RAAEAT.

P70 TR R P S SO R o A
K</ BIR M A A R A 2R BOH L T KR I
Ve ST AR R RV AT A 2
UCHE AL 30 TS 07 I W 0 X A 5k 4 1y 14 9k R A A
WL E A 3 U MR AOK &/ BUIE B A A IR
H R

2 HBRG5WR

2.1 MAKE/HIEEESREKRIE

TR R —F R SR R A,
FLAs A F2 BE B AT — 1 3R R RE g T DL g2 18
I D G A TR T A AN K AR 5 M A Bt B R O
TE B L S0 A T 1) 25 T O OR 45 4 5 I TR 25 4 L
A AR AR E ) T R . — T T i A e K
A A R T RSES 5 — T AT R B AR E VR
A4S 94 0K 40RL 79 3 BUTE =5 IR N A By kA AT 2R
2.1.1 RS-k R AR 5 52 4 B Il #%
TE AR R G OK A/ BB R VA W A B L
i RV A T S SE 58 AT D A T R G
FEAE TR S0 L an 1 2 Ca) i 7. el TR AT DAL S R K 4 /35
BB 52 65 B J0E 1R R AR W WA 4 7E 538 nm &b, HLFifi #
CEE ST V) S48 A 0 iR R R T N, & 16 K TR
SE .3 J2 Rk B TR R B b 1) R LA R A
S TR B I A B K &k T I RO R 18 L 7
T I L 2 J » AN 98 K 4k 1 A . B AR
UK 4R TR Y BE 0, 5 BUE A BE R A AT
U, W A e AN RT3 i O 4 K 4/ B T A A E
TP 5 T R VAL B, m] DL H v g 4 ok 4 ks T
EE e T i LS. T 2 (b)) S8 R B s Sk 114 44 K 4
B2 BT 7K b 58 01T WL WSO S H R AT L
YK ARV IR S RO AE 555 nm &b, 5 &
A BN, LR AR T - 5 2 LA SNe Wl 5 5 1

RS AR RE 7] o A 9 oK 4 TBURE 249 25 73 A 1 BE T
HR 3 T2 K <L T I TR i TURE L 0 HOPE UK
. O EA B AN [ 5 BN R R R Ak IR A 0
KA.

20 F
1.8 |
1.6 F
1.4
1.2 F
1.0 f
0.8 |
0.6 |
04 F
02 F

Abs

400 500 600 700 800 900
Anm

() 9K &/ B

1.1F

1.0

Abs

09 F

0.7

300 400 500 600 700 800
A /nm

(b) 4K 45 KL 1
B2 #X&/RIERESERENMNTREE (o)
YK SN FBRREIM-TRALE (L) E
Fig. 2 UV-Vis spectra of nanogold/agarose gel(a) and
UV-Vis spectra of nanogold solution(b)
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Fig. 3 The size distribution of gold nanoparticles(a)

and the TEM image of gold nanoparticles(b)
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Fig.4 UV-Vis monitoring for reduction of p-nitrophenol
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Fig.5 The recycling of nanogold/agarose gel in catalytic

reduction of p-nitrophenol
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Preparation and catalytic property of gold nanoparticles-agarose gel

WU Jiang-yu , LI Zhu, HU Yi-ran ., XU Qian
School of Material Science and Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: Gold nanoparticles and nanogold/agarose composite gel were prepared in a one-step process using
agarose as template, stabilizer and reducing agent. The gold nanoparticles were characterized and the catalytic
activity of the composite gel was investigated using the reduction of p-nitrophenol as the model reaction. The
result shows that the majority of gold nanoparticles are spherical with 1-10 nm in diameter and distributed even-
ly; the nanogold/agarose composite gel shows good catalytic activity and the reaction finishes in 30 min in ex-
perimental conditions, but the catalytic activity of the composite gel declines in recycling assay. It indicates that
the preparation of nanogold/agarose composite gel has advantages of facile synthesis, easy handling and conven-
ient recycling, which provides a new way for design, synthesis and application of metal nano-catalysts.
Keywords: agarose; gold nanoparticle; composite gel; p-nitrophenol; catalyst
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