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AgBr Nanoclusters: Preparation by PAMAM Dendrimers as

Template and Photocatalytic Property
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Abstract: The dispersed, uniform and well stable AgBr nanoclusters were successfully prepared by ester-

terminated PAMAM dendrimers as template. The results of TEM images and Brus’ equation show that the size

and morphology of AgBr nanoclusters could be effectively controlled by the molar ratios of Ag"PAMAM dendrimers

to meet the demands in different applications. The degradation of methyl oranges was also studied using AgBr

nanoclusters with different sizes as the photocatalyst. The AgBr nanoclusters thus prepared showed much better

catalytic activity and the catalytic activity increased with the decrease in the AgBr nanocluster size.
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Fig.1 UV-Vis spectrum of AgBr nanoclusters obtained at
different molar ratio of Ag"PAMAM dendrimers
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Table 1 Size and state of AgBr nanoclusters encapsulated by PAMAM dendrimers at different
molar ratio of Ag"PAMAM dendrimers

No. Ag"G4.5 (molar ratio) A / 1M Diameter / nm (brus formula) Color of the solution
1 5 401 2.1 Colorless transparent
2 10 410 2.3 Colorless transparent
3 15 413 2.6 Colorless transparent
4 20 418 2.8 Colorless transparent
5 25 423 32 Buff transparent
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Fig.2 TEM images and histogram of AgBr nanoclusters obtained at at different molar ratio of Ag"PAMAM dendrimers



256 E OBk % % % 23 %
2.2 AgBr 43K 7 S fi 1k FR BB i BE R A=-0.00296 + 0.0732C 3)

YRR K MERE A Tl R K 2 —  7EBRPE AN i
PESAE T B BRI S50 02 G5 P i AR S5
g, DR, DA SRR R A R YR AL & W) A — o AR
FAE T LAASTE SCLAH BR RS X &2 AR RIE 4+
B AgBr AK A 1Y AL AR

F LRI AR R 45 mg- L7 DA B 285 B3A -
bR A, RV B 5 i B SR R P O R S 36 U 2 Y
FH RS E L R O K 464 nm Ak 118 W% ' B2 ik
FrfEph Ze il 3 fros

Absorbance (a.u.}

0 5 1o 15 20
Concentration of methyl orange solution / (mg - L™)
PEl 3 TP T T O 2 - 32 s e i £ 14
Fig.3  Absorbance-concentration standard curve of

methyl orange solution
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Fig.4 UV-Vis absorption spectra of methyl orange solution
after degradation using AgBr nanoclusters with

different size as photocatalyst
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Table 2 Size of AgBr nanoclusters and degradation efficiency of methyl orange

Sample 1 2 3 4 5
Diameter of AgBr nanoclusters / nm 2.6 2.4 2.1 1.9
Addition of AgBr nanoclusters / mg 0.75 0.75 0.75 0.75
Absorbance 1.4312 0.142 3 0.098 3 0.033 2 0.013 8
Degradation efficiency / % 2.1 90.2 93.2 97.7 98.9
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