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Study on the Complexes between PAMAM Dendrimer and Cd**and
the Preparation of CdS/PAMAM Dendrimer Nanocomposite
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Abstract The complexation between PAMAM dendrimers and Cd?" was studied by titrating PAMAM
dendrimers with dilute cadmium acetate methanol solution under the monitoring of UV-Vis spectropho-
tometry. The results showed that the average number of Cd*" complexed with a PAMAM dendrimer is 34
for a primary amine-terminated G5.0 dendrimer and 16 for an ester-terminated G4.5 dendrimer. A series of
CdS/PAMAM dendrimer nanocomposites of different diameters were prepared by leading H,S into the
methanol solution of Cd?'/PAMAM complexes with different Cd?*/PAMAM ratio. The gained CdS/
PAMAM dendrimer nanocomposites were characterized by UV-Vis spectrophotometry and TEM. The study
implied that G4.5 PAMAM dendrimers were better templates. The stability, diameter and dispersion of the
CdS clusters were affected remarkably by the changes of the ratio of Cd®" to G4.5 PAMAM dendrimer and
pH of the solution. The results showed that in neutral solution the stability and the dispersion of
CdS/PAMAM dendrimer nanocomposites were better and the diameters were smaller.

Keywords CdS cluster; PAMAM dendrimer; template; dendrimer nanocomposite

U~V R SRR T8 P RS RN O, mHE 21 S EA W ) RO A ke —.
Pes e AL RE, AMEAEGH 3 33005 AT F N H Terpr CdS 2K A% 1) 1 2 A ] — B oK~ T AR sk

* E-mail: yjluo@bit.edu.cn
Received July 16, 2004; revised and accepted November 15, 2004.
FH TP LTS AN A F R R ARG B I



422 % %

i Vol. 63, 2005

(LA CAS KA IR e 2 AN (H 52 HL 0k
KAL), & BIILRF oA BRI AR KA 1 g
SEIN A, D SR AR BORT3— PERERRUE 1Y
CdS KL e JE 2B B T R OGRS, AT 70 1
A BB R il 46 20 KL 7 2 3 L 46 OB % 9 WIF 5T 40
IO WECRW, FAEY PAMAM B4 1 BT 4
XFRMIERIE SR, HRCREERIL 1, 70 7 WAFAE ] %
DAL A3 I, 23 1AM A KRS TR R RE I,
W T DU ZE 20 KR 1, SCRERS SE PR 1 kiAE K
firt, HEMILAEYAANE, ] DA T RO e
BEATHRAC, B B TAUKIR 41, K, 2w
TE5r TAHEABHOR G % CdS 4Ki%, 193] CdS gk i%/
B0 73X F AR AR, HoA ) BN H] iy
S ARSI T PAMAM B TE 5y ROBCALAE
Ht LA PAMAM T2 70 1 B il % 1 CdS 9K .

1.1 FE#

LIRES TOKHEE. 4. IHIR PG, Bk Ir
B BRSO T b al, EEAEH. A
A 2% S B R S N 4%, PAMAM B JE 2312 [ SRk
[71 E L.
1.2 PAMAM #i5F5 Cd* BA{ERMR

FH R EERCRIR B g 1< 107° mol/L 1) PAMAM #4 JE
IRV, FHWEE S 0.01 mol/L ) £ 4% T v i ok
1T E, H UV-Vis 23616 BE vl e v O FE
1.3 CdS #kiEryHl&

R TR 2 () FE I RN TR 1) PP I i % —
ST ELBIN = R, aif R BRI Y 48 h, {i Cd*
SR 77 AL, SRIEIE N H Sk, BitdE W 1 h
Hi175 PAMAM B JE2r TR T 1) CdS 94K 7.
1.4 RAE

i UV-2102-PC % UV-Vis 7366 EE I E Cd?'
PAMAM #4 & 431 L & 4 F 200~ 400 nm PG F A
(IR B, I 5E CASIPAMAM #4 TE43 140K 55 ks
HEAT 200~600 nm P Bl A IR, H H 37 H-700
RUES o T MBS CASIPAMAM T2 T4 K 5
G R TESRI R

2 HR5IR

2.1 Cd* 5#tf 5 FEAIER
Cd* TR K 4, PAMAM BT 43 13RI

WS E A R A BURIE ], XS N 7 (1)
P A 3 5 B R T B P (AR 7, BT AR TE 20 1 R
A% CH3OH 15 Cd* T ufasE L &4, {2 G5.0, G4.5
WA T EERE LM, e, 15 Cd® lopr i 2
AT Sy 2, W B I TR A BB IE B LA P17, A
SRR T 48 h WA BIECALPE. F HARE Kk
B, AL AR IR IE 2 15 Cd* LA SR AN A,
FTLAFES) T i PAMAM BIESr 15 Cd* (B HLEL
Hl kAR5, RS RI$1) CAS KR KT 2.
211 PAMAM #7444 -F ¥)4efa Bl gL

w1 s, HSAMTT WA RER AT T
A Cd? i PAMAM FE/K LIS Co? IPAMAM BS54
Wi A LA H, 24 Cd® : PAMAM /T 16
i, Co* IGA.5 W s BEH InfR B, 83 16 LU, WOt
FEREINELA, R SRR T, MR i 2k AT
F| G4A.5 W FHMAEC EL Oy 16, [FIFE, 433 G5.0 [T
BIRIBC LL AR 34, T S B FR 1 24 VR A B
FOXEERAE. T R F i i AN R S e L
FEARFPE, 1F 2.1.2 oot R RBEAT T 4047

0.14 1 |
0.12 4 _  p-m—a—a—a—E—E—E—a—u
0.10 1
- 0.08 1 5 s .
0.06 1
0.04 1

0.02 4

0.00

0 4 8 12 16 20 24 28 32 36 40
m(Cd”"y : n(PAMAM)

K1 Cd* 5 PAMAM JE/R LY Co*' IPAMAM W3 i 5% 5

[Cd?'/GA5 (1), Cd®'/G5.0 (2)]

Figure 1 Absorbance intensity of Cd®'/PAMAM complexes at
different molar ratio of Cd?‘to G4.5 (curve 1) and G5.0 (curve 2)
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Figure 2 UV-Vis spectra of PAMAM, cadmium acetic and
Cd?'/PAMAM complexesin methanol solution: Cd(CH3COO), (curve
1), G5.0 (curve 2), G4.5 (curve 3), Cd?'/G5.0 (Cd?' : G5.0=20)
(curve 4), Cd*"/G5.0 (Cd*" : G5.0=40) (curve 5), Cd*'/G4.5
(Cd?** : G4.5=20) (curve 6)
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Figure 3 Scheme of preparing CdS clusters within PAMAM
dendrimer templates
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Figure 4 UV-Vis spectra of Cd®'/G5.0 complexes (curve 1),
Cd?'/G4.5 complexes (curve 2), CdS clusters prepared with G4.5
(curve 3), and G5.0 (curve 4) templates
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Figure5 TEM images of CdS/G4.5 PAMAM nano-composites
(a) and CdS/G5.0 PAMAM nano-composites (b)
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Figure 6 UV-Vis spectra of CdS clusters when the molar ratio
of Cd?'to dendrimersare 0.1 : 1 (curve 1), 0.5 : 1 (curve 2), 1 :
1 (curve3),5: 1 (curved) and 10 : 1 (curve5)
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Tablel CdScluster in different molar ratio of Cd?"to dendrimer

'S Cd*' @ GAS5 (BE/RLL) BIEAKEK/m  2E48/(Brus A=, nm)  F42/(TEM, nm) VK el A
1 20 478 5.4 25 KANANE, s Aaise sema g ]
2 10 430 3.7 12 L34 WwEREIE
3 2 372 2.6 7 ¥4 PR
4 0.5 346 23 45 ¥4 Ttz
5 0.1 334 21 40 Fhii, ¥4 T 0,37 B

0.5, ZEANA pH I LA GA.5 Jy R il 4 CdS 4k ik,
733 pH XJ CdS Z4K 7% H WSO 1% Y 52 it 1] 7 s,

T250 300 350 400 450 500
Wavelength/nm
E7 pHZ7.01 (1), 3.70 (2), 9.02 () CASHIK R MIUV-Vish
SR
Figure 7 UV-Vis spectra of CdS cluster when solution pH are
7.01 (curve 1), 3.70 (curve 2) and 9.02 (curve 3)
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