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#M2E 89 pH 36 B, 5 B S04k A Rk,
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1.1 MHEHRAA

KA R 28 (HAuC - 4H,0) , B LiHvteg
BB (PVP, 5-F &3 10 000) , 8 & — & (PEG, &
FEH 4600),N-(2-# Tk )kE-N2-LIAEH
(HEPES) ¥t £ 1§ Aldrich 2 8] 3245 48 A #7054
R —F 4.

AR X-A R AT 4L (XRD) (iE 408 T 2
#A (TEM) (X 4 & #E3& AL (EDS) Fe &, 5 47 4
(ED) %t = ey 2R B RR T A8 2 FHTT
FAEH M. XRD 44 A 7% £ Philips PW1830 & X-%}
AT A AL, AR F A Cu fe Ko & (4 =
0.154 06 nm) , 42 B30 ~80 °, 42 Rk E 1 °/
min. TEM 4% F| Philips Tecnai 20 & i# S & F 2 %
4 (TEM), #7 2 Philips #& 7, T4 & /E200 kV.
EDS 4% A Philips Tecnai 20 L ) Oxford incax-sight
EDX M #3% 4, T4 W /& 200 KV, 891 — T LR
JAE B K R Varian cary-50 ¥ 5F — T Lo R E
o &, %% pH {84 A Aldrich £ &) Coming
440 pH meter & pH ++ 0],

1.2 50 mmol/T. HEPES( pH 7.4) 48 2% 64 Bt

HEPES (2.38 g,10 mmol) & %2 -F 180 mL
EBFAKF,RE BGAINLLEM, 4 pH 3t
MAFEke pHAEL 4 5.4, %% E M 0. 1 mol/L
NaOH 5k, $i#, 58] pH ASA 7.4, R E A &
BFARKEEZE 200 mL.

A AW A HFra W 2009 44 2H A4 R %1 8 (2009KJ60)
@A A L1972 ), T, H S dA SR BIRF o A FREEHA HTFE.



1.3 SARERBH &

H & a1 mL 10 mmol/L. HAuCl, % & i N
9 mL L& & 4] 49 HEPES £ % sk F , 383 L o-4F
JG ERBET HLE P THIAREER.

#d: b:1 mL HAuCL, (10 mmol/1.) i & A A4
A 0.1 g PVP 6 9 mL HEPES(50 mmol/L) % 7%
BV RFENLSE, ERAETALE, TR
KRB ERR.

# % c:1 ml HAuCL, (10 mmol/T.) %5 & i A4
A 0.1 g PEG 4 9 mL HEPES(50 mmol/L) % 3%
B, BEHIUSAE P TR AREEK.
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B 1 2 & HEPES £ %3 7 # 3 K a8
¥t XRD B. B ¥ A A 474043 T B AR A B #
JCPDF No. 04-0784 A8+ 4-, 5T vA & 1,20 1£ 38.2
°44.4°,64.5°,77.5 ° 4k, BIE 4 MTEER
A A6 B IEAT 5%, 453 55 & 8 7 (face-center-
cubic,FCC) %4 Au(111),(200).(220) fﬁu(m)
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Fig.1 Powder XIRD speetra of gold nanoparticles obtained
from TTEPES buffer at room temperature ( sample a)
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NAABBLEERENSTELELN . Ak
TR B R 6 F SO R T LR A R A FEE
HEPES 4% s ik P 89 B RL2h ) 5. R B) AL KL B 14]
BARME BRI - TREIM B 2 Fi =,
25 min UL B 44 K AR 8Y B P T L BUK
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Fig.2 UV-visible spectra of gold nanoparticles
preparcd at different reaction time( samplc a)

2.3 TEM.HRTEM #@ ED 4#f

B 3a 52 /5 HEPES & 4 i PR 769 K&
B eg TEM BH KB F T, AR LERT, R
AN PVP B, T 45 3] 5 B 69 508 I e 3R
HeEE, PHELRA2S S m A4, Bd4a 5B 2
R 35698, FAFH B, S d AT HERAARL, £
HEARRAS RSB, ELAHREFAFAK L
SR A AN B FATH AR, B 3b 2 A
KAeFAe) HRTEM B, gAR4RF L8 SEH -
B4R & ] FE S 0.236 nm, 5 &G 55 &4 Au
89 (111) F &gt . A 3c 8§ EDS A X 25 R T
o H T REHAE Au,CH Cut§E 5 K &
TEM 248 B 6940 M. R 2 R AR, 2 ER 6 H
&t A2 P ,HEPES £ 0% % R LT AL R HAuCl,
RALFRFZHOARERE, LA AT ER
BRI ARAF LA,

fE % 9, HEPES £ R #l m N JG, & £ 4%
AuCl; BERBRERTHALE & T EH
BERD  AARGHEBE, 2R TF-ELHRA
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aanLey

B3 »fi TTEPES %Wﬁ:ﬁ‘{’%‘]ﬁ%é%*ﬁﬁ%ﬁﬁ%&%

Fig.3 The characlerizalion of gold nonoparlicles
prepared in HEPES buffer solution
i (a) %4589 TEM B A (2-F474578 ) (b) S48 TEM B 4

(e) XA ae s 947 B
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At d AR R L E B A sl e d A
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HEPES £ 8t 4545 & Bk A 7 JE R 47, 38 L85
LB b2 AMERELARS NORIATE
PR GGER ,BFIE T ZRBEN K, FIBEN
x7a,

% HEPES £ # 5% 244 PVP i, T A7F 5
KA H— S EEFARB AR LB E(LE 4a),
PEAATESHAEI0mm £4(LE 42 B) , A
B4b TUAZ A AR BAREBR, £15H
T A R A B AT AR, F R B YEHLI, PVP 2t
BEGKDHRELGHH.PVP R -FRAHE
SArE A b T AR, Bk PVP 85
KEOLE BMEGEEAPERTHELATRAGE
&, PVP 4 & Bk R Fad RiF AR P, B2 T2
Bk A o B fik, BT A2 PVP B 69 540 F 13884
kA FEEZEE D" %48 PEC %4 PVP,
HATOREEGA KB E(E 4¢). ZTHA
8T PEG t9m AN ZRLMPREIRE, EF KA
P 2GS TRMEESRE RN MEBEH

a ' e )

40 Vo
= f/
5 o
=

=

6 8 10 12 14 16
Diamctcr/nm

B4 AXRAGEURNASELSTHRIGENRES
Fig. 4 Gold nanoparticles obtained from HEPES
buffer in the present of different surfactants
i (a) fEAEeg TEM 18 )7 (PVP) ;(b) F4545 TEM 18)i (PVP);
() &-TH B (PVP) ; (J) & TR 2 57 B (PVP)
(e)TEM 12 )i (PEC) ; (f) & F 4741 B (PEC).
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BEBEMT, £ HEPES £ 45 R Rk &
PO EEA AT R B ERR, R HET £ 5
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Fabrication of gold nanoparticles in HEPES buffer in
the presence of surfactants

ZENG Qi-fei
( Hunan Environmenlal-Biological Polylechnic lnslilule, Hengyang 421005, China)

Abstract: Gold nanoparticles with different morphologies and sizes were obtained in HEPES buffer solution in

the absence and presence of surfaclants ( polyvinylpyrrolidone and poly ( cthylene glyeol ) Yal room lemperature.

These nanoparticles were characterized by X-ray diffraction( XRD) , transmission electron microscopy( TEM ) and

selected area electron diffraction (SAED ). The kinetics of the formation of gold nanoparticles in HEPES buffer

was sludicd by UV-visible spectropholomeler. Gold nanoparticles could be oblained casily al room temperalure

with continuous vigorous stirring. The surfactants play a crucial role in the size and shape controlled synthesis of

gold nanoparticles.

Key words: gold nanoparticles; HEPES bufler solution; PVP; PEG
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Hydrothermal synthesis and crystal structure of
an organic-inorganic hybrid (H, en) [ Mo, O,, ]

HU Xue-lei , XIAO Li, WANG Ying-ping , WANG Xiao-bo
(School of Chemical Engimeering & Pharmacy, Wuhan Tnstitute of Technology ;Key Taboratory for Green Chermical Process
of Ministry of Education, Hubei Key Lab of Novel Reactror and Green Chemical Technology , Wuhan 430074, China)

Abstract; The title complex was hydrothermally synthesized from ( NH,),PMo,, 0,,, CuCl, - 2H,0 and en
(ethylenediamine ) . X-ray structural analyses reveal that the compound crystallizes in the monoclinic system and
space group P2(1)/n, with a = 8.081 9(6) nm,b =14.456 9(11) nm,c=8.918 4(7) nm,a =90.00 °,8
=98.134 0(10) °,5=90.00 °,¥V=1031.54(14) nm’,Z =4,R =0.033 5,wR =0.064 7. lts structure
consists of infinite chains made up of distorted MoQ, octahedra, which is connected by edges and faces. The
chains are linked into layers by ethylenediamine cations through hydrogen bonds.
Key words: organic-inorganic hybrid; polyoxometalate ; hydrothermal method; crystal structure
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