2001 % *E AR

Bt il 1

m7r TR

B AR A

B SN T

 UR> &

(HFFHRE 4L 100080)

BE NETEFLFTREBTLS TRENRCEANE KA EMFARTNER, EEAKERK
FEERHWAEBRENEURN AKX BEANARUABEAERR.

% B HRSIR, SR, AL, Mk, B T

gk & JRAER AN WAL, BB A 5 MO 4R 5
F R G R A R AR BT AS [R5, 52 312 R S
W OCTE . BN EH B AL T R, B BA
S P AL 7 BT AS B 2% 10 JURR 65 #aF IR B2 MERE . {H
T 6 R R AR R AN R s v, AL S WE 5T
BR T8 R N BEAT B IR R S B, AT T
FhRR 8% 7, ABORCEL T, BRI A e IRATT
RAEET N TAELR Bt b, £l o FREgK
S R AE B+ A K AUE & 100°C —140 °C 4 fiE 4k
J NI R R R AR AE, TEIX SRS T I .

HTMA SRENTE Gk R EH T
S S BRI T AN IS F T Tk AR A2 77, 1991 48 1 &%
HE4EEF (Matijevie E. ) PV(E Chem. Tech. |35 3¢, $2
HHRIASE A 7 2 i e < i A ( BN < SR B ) Tk B
FHI Se e S A, I 24 0 A S F 9 v — T00 A 495 fi#
PLEHME R . AT Y — 1) & R AR A R SR A
B JEL 0 HY A2, 3 HH e g 1 AR RN 25 5 Ve R T IR
VR, IR T — AT RS AR P g K B R AR Y B
RS S, FFE R TOEE A HE N BB AR R T gl ok
SIRAEN) G AR, PRAE T S FhaT R A= 7 1 4R

« R E ;2000 5 12 H 13 H

K R R SR A R LR .

2 [ 35 44 2 F A 3% ( Boudart M. ) ¥ 1994 #£7E
Nature | 3% 3 Fine tuning Metal Cluster” $& H“ 43
FHFEINAFLEC = CWEM C = O SN, L3
PEHBEAL C = O AU [ XE R, 1F h 4 ) AR i1k
AE N D EEEH AR, RIORAES
JE AR FR b 5| NG 2 B T (R B O R AR
Ji e e A 7R 1 1 I B 1, X R R A B [ B
SEAR FEPEFVE S X S R A K AR A Ak
SR BT IS VR FH R 48 4 3N 1 2R S
FT, AT IX — SIS T R aF sk R .

SRR R 2 K 4 i A A A 7R 114 43 8 A [E] i 1)
R, FRATHE HH TS AL AT 3R VE B Sk i AC A 7 3R
o AT EZEWF IO SRR SRR E. H
SEIPRIAEAE 1. 2—4. 0 nm [8], K045 FH XS B HE i 22
79 0. 15—0. 3, FA7 #& i& iY b 2R T B A A R A
GyAi. IR ZESH Rt RE .

1 MREBREENFFSFRIE

AT E B R AIL E VL 4% T P, Pd, Rh,

Ru, Ir, Au, Ag, Co %% 4= J& 5 H1 PrPd, PrRh, Pr1r,



1 3] 70 TR E B IR AN KRR A £ 1 R AR AT T 37

P Au, Pd Au, PrRu, PdRu, Pr Co, Pr Cu 55X 45 )&
. HELZHEH . fal2: 38— isHm
TREAR RS 25 G AR T IR B RS2 T 4 )R % 1
LR R T A o T i Al 4 R I A Tk
A L ME R, Sl 4 S A Tk N R B R T 5k
RS B8, K O A N AR B H T 6 )8
R A AR o v B O Y RE TR 4 R R

F BN MEE SR G RY .. XEGKE)R
e N AU S i 3 4 VR B — AN T I
iz ERERR E, EE ML, Tk B R
ST EEE. B, 5O X- 940k BT AR
( XPS) FAEF AR FH T A4 Jm &l K 7% 1) 3% T i 4y
S
2 PMREBENELRE

FRATT B R Rl Ty s K v 4 T R E AN K 6 s
AL AT 20 2545 S 94k 22 e v, IR 98 T )@
FERE 1) 22 b AR A RS2, T R T R A R T A
FRE A4 B2 R ik B A 2 B2 \Heck 2 B2 B 22 T IR
IS4 ) 3 Pt S A B B FTAS X FR A B &
2.1 $HERBFEEN « FBEEEN TSI

AR S AL AL 2 2 B A 2 AT PL& kA
A B A PR SRR . — . AT &
5315 LA v e 6 ( PVP) 2 5E 1YL T 3REA G @
IEAREAL P TR AR TS 1) A S R, 75 3 L 12 R ) o
MREFRTEe. e. 1) N 97. 6% ., iX = H Al Wi 4R iE
A fm E . FRATIE R IE 12 S B A &5 #4 s
S, AS[E] T 4% Ge AL 77 1 F T 1 S L (A% 42 i
b2 BE Sy 4 g IR MR S, A G J UKL R 4% <
Anm I KR L Hb BERAR AR AL SN I e, el {RD) , 22
T A e AT e R A
2.2 ERBFHNKREREEIHERNHAR

FRATVIT FE RN, < Jm 28 7 X 4 s Fe i A2 i
FH AT [ B $i v 4 A 700 1 3 P R s k. il IR
TE Chem. Commun. KFJG, FEALF 220 Chem-
ical Engneering News SLEIVE T 4319,

Hr b IT RE ML DU 9T 00 R0 2 )H BT .
P Dy iy oK < T A BRI A B — Fh A A ddk &,

BT, R R A T, A S A el A 1
PUBE ], "B BN A8 4 8 A5 sl e A AR 15 AR s
T R A= 22 3, A i Ak 7R 0 9 PR O O BRI L 35 4
Jeo ABAERNIBI L RI: MAE LB ESRE
T AMEAS L 44 2K 4 R A 0 R e e, R AT
A 70 (1 3 PR e 3 1 (M) I A5 B 32 v

BATHIWE 7T L HET 240, 408, 47 20 & 8 7%
B 57 VA BT A RS X G 8 AR, BT b B AL
J2 IS 4 AN R i IS o SRR A I S 11 2k 1 L
fk., ¥HLAS T8 B g5 5. BLZE FRATT B 4 Lk L 9T
HE T 3 LA R PR AL A A AN KT RR A AL Ak,
M i — 2 R Ge k.
2.3 ERBFEEURNFTHNEREZESDIUN

BATHEH T S )/ 25 & W RO g &Y, 7
P A P % S AR T i 2 A5 11 gk 99 1 U1k R X 5% #)
BRI B, B T S . B e
Wi () {8 Ak T B A5 Catalysis from A 1o Z W% N 4%
H. XPrdiE« 48-SR5 23R 4 AL 57 1)
ACGAFIE AR . [FIRE, FRATH ok e 23 i W 52 40
J& B S AR FEPE AL S A SR .
3 KEBHENRE

FATT 2 tH T BE A7 4% 3k 7 ( Coordination Capur
ture) Sz 4033 FC AL (5 3572 ( Modified Coordination Car
puture) [1] T E AL FEA
3.1 BAFRE

HE 7 £ 3R B BT 5T &5 SR AE J. Chem. Soc. .
Chem. Commun. bR FW, V& N AE PP 4 15
eSO AR B e BL B R 5 6 )8 i A (b 2
gy TRk AT BT FH G R N B, AP
R, AL R A R AR 1 BE Y, U H T T AL
AT o AE FRATTAR 5 22 11 57 3 18] 52 AN B iR, B
AL/ < B IR b A% ) FE B 9 KT, 182
AT A i E S R SR RATR R
IX— &5 AR 1989 4, 90 FEAR KRR IE M & a0
KAWL REAT B B MBS RAZ 5 FiX
T SCEE 1
3.2 BURFLALIFIRE

O C A A7 SR IE I — Fh A i T K B A



38 hEBEREEE T« BCR SR 2001 4E
PR an =R 5 B%) | o HE TR, R BUE AL E Chem. Rev. 1993, 93: 2 693- 2 730.
R ThT, S F A DAFE K IE W TR IR Bt & @ g K 3 Matijevic E. The world of fine particles. Chem. Tech,
W% . B e R RV e 25 o AR, B T AR R T AR Ak 1991, 21: 176- 181.
HIPE 5 <2 499 oK 547y 0 368 7 804 2 T 1T A it 4 (a) YuW, Liu H. Quantity synthesis of nanosized metal
%o XFERMNMMER T —BA45(BrEH k) Aok clusters. Chem. Mater., 1998, 10(5): 1 205- 1 207;
FA A7 28 a0 oA < S A AL T . AR OB B DBy VR (b)Yu W, Tu W, Liu H. Synthesis of nanoscale platinum
v, BT aRie i B RS S B e KR niEsh |3 colloids by microwave dielectric heating. Langmuir, 1999,
FETE I, H 5 B0 E A AL R LR IE BOIRZS 1 gl K 15(1):6- 9;
GBI TRE TRk e 2. (B Mo NS Ay (¢) Tu W, Liu H. Continuous synthesis of colloidal metal
P72 O AR AR 7R ] LR A B 3R« SR ek nanoclusters by microwave irradiation. Chem. Mater. ,
K E B, IR T RsEA S T (o PVP) 11 2000, 12(2) : 564— 567.
SN o BT ELEATT A P R s 4 1 28 U0 T R IR 5 YuW Y, LiuH F, Tao Q. Modification of metal cations to
A THIYUOK G 8 R AR X — U AT A metal cluster in liquid medium. Chem. Commun., 1996,
= LS, 1 773- 1 774; CG&KE N, 1996, August 12, 28.
FRATTE B o« [ PN e 44 T2 B 1) 8 e S04 50 6 Feng H, Liu H. The metal complex effect on metal clusters
e, Horh SCr Wesk 34 ey LARIARTE 3 W, FRATTHY in liquid medium. J. Mol. Catal., A, 1997, 126(1): L5
TAE BT B =, 3F 3k 2 WEHT 4 R, B Al A - L8.
eI R AR B L Ty T it gE IEFE AT . 7 LiuH, Mao G, Meng S. Preparation and Characterization of
polymerprotected palladiumrgold colloidal bimetallic cata-
P
lysts. J. Mol. Catal. , 1992, 74(1- 3):275- 284
1 Schmid G. Large clusters and colloids, Metals in the embry- 8 Zuo X, Liu H, Liu M. Asymmetric hydrogenation of cke-
onic state. Chem. Rev. 1992, 92: 1 709- 1 727. toesters over finely dispersed polymer stabilized platinum
2 Lewis L. N. Chemical catalysis by colloids and clusters. clusters. Tetrahedron Lett. , 1998, 39( 14): 1 941- 1 944.

Study on the Synthesis and Catalysis of Polymer-stabilized Metal Nanoclusters

Liu Hanfan
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The article introduces the progress in the field of synthesis and catalysis of polymer-stabilized

metal nanoclusters, which was conducted mainly by the author himself in recent years. [t includes

the quantity synthesis of nanometal clusters, catalysis promoted by metal nanoclusters, immobiliza-

tion of polymer-stabilized nanometal clusters.
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