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Fig. 1 Schematic diagram for the synthesis of PAAS-stabilized AuNPs
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Fig.2 The UV-vis spectra of AuNPs-PAAS
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Fig. 3 X-ray diffraction pattern of the AuNPs-PAAS
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Fig.4 (A) TEM image, (B) size distribution of PAAS-stabilized AuNPs
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Table 1 The PAAS-stabilized AuNPs catalyzed oxidation of benzyl alcohol

©/\on

o
AgNPs-PAAS CHO coon o
+ +
Base, H,0,25°C, 10h

benzaldehyde benzoic acid benzyl benzoate
Conversion Selectivity/ %
Entry Base
/% Benzaldehyde ( BZ) Benzoic acid( BA) Benzyl benzoate( BB)
1 K,CO,(0.4 mmol) 0 0 0 0
2 none 6 >99 0 0
3 K,CO,(0.2 mmol) 47 82 0 17
4 K,CO,(0.4 mmol) 85 30 14 55
5 KOH (0.4 mmol) 100 <1 99 0

Conditions; Benzyl alcohol (0.2 mmol) was allowed to oxidation by air in the presence of AuNPs-PAAS (1 mmol/L, 2 mL) and
base in water at 25 °C for 10 h. GC conversion based on used. a. Without AuNPs-PAAS catalyst.

85% , {HXT T T 2 F TR M1 24 YR % TG ) B 4%
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AR A BRI R (T 5) .

A1 1 BRI SIS B A fe L 2R PP REA T T A A
RRYHRE, Wk 2 B, JLF I AR BE g 4

TAEL SR R O ER IR, I T 4-TR FF T RIDRE I 14 4
=PI A A el ey (R EOREE) . Ak, 4-
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50 °C, FEERR R X PR BRI K PE g2z, I
TR SEIRRE , AL R 938 B AR U, 7EK
I, AR RS S A5, AuNPs-PAAS M1k
F, AT DL PR 0 AR R, N 2 3
AL, & — PR S Jrik.
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Table 2 Oxidation of diverse primary alcohol catalyzed by AuNPs-PAAS

Entry Alcohol
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Conversion/% Selectivity/%
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COOH
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cooH 100 97

Conditions; Alcohol (0.2 mmol) was allowed to oxidation by air in the presence of AuNPs-PAAS (1 mmol/L, 2 mL) and KOH

(0.4 mmol) in water at 25 °C for 10 h. GC conversion based on used. a. reaction temperature (50 C).

e 3 JE AT A 4 Ak 750 0 2R R A A AR Ak 1 X
Fb, DAAS ) 204 7 280 1) 4 e A 700 6 2 FR e ) 4 A S
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K, Auw/NaY T5EAE 80 CHY SV IREE , 10 MhnifEk
SEBYERSEST N A REA RO A A TP s Y S AL,
3AulPd/CeO, R4 & i b 75 25 180 C Ay =il A"
e . Au/MgO/MgFe,0,, Au-CeO, @ SBA-15
L AW/TIO, 55 48 S8 AL SR AL TR 5
M EAL SR B R 22, HOR N TR EE 242 90 °C LA
b AT RARE, W Pd F P TR T

PEREREE T RS Au A, Pd A1 Pt 7E X2 H
AL S AL, 3 AR R TR, FLL AR R AR A,
Pd/HZSM-5-N #ALFI7E 120 °CF, i Il A
Tk, wem LR N 66.7% )| i FeO,-Pt/CNT
AL AE 75 °C T 3 U3 e K I A 3240
26% ).l PAAS FaE AT Ag 44 KA Ak 0 XA P
AL, 2R3 SR, ERERAGT, Z
RILFEA KA. Eadxf e &2 B, i PAAS 1
I Au YRR AE 2 25 1, KR ol mT DA
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Table 3 Comparison of catalytic activity of the AuNPs-PAAS catalyst in the oxidation of
benzyl alcohol with previously reported systems
Temperature Time Conversion Selectivity/ %
Catalyst 0, pressure Reference
/%C /h /% BZ BA BB
AuNPs-PAAS 25 air 10 >99 <1 >99 0 This work
AgNPs-PAAS 25 air 10 <4 <1 >99 0 Previous work
Au/Mg0O/MgFe, 0, 100 0.2 MPa 2.5 86 25 75 0 (4]
Au-Ce0O,@ SBA-15 90 0.1 MPa 3 39 >99 <1 0 [10]
Au/TiO, 100 1.0 MPa 8 83 67 10 23 [11]
Au/NaY 80 1.0 MPa 6 96.6 0 97.3 2.7 [12]
3AulPd/CeO, 180 air 8 >99 8 92 0 [21]
Pd/HZSM-5-N 120 0.1 MPa 3 66.7 92.9 7.1 0 [22]
FeO, -Pt/CNT 75 0.1 MPa 3 26 98.6 1.4 0 [23]

o JE T AR pH E, PAAS BT
() Au 94K RE % S BLUTRE A e 4y BLAG 4k, mT
PISCEE AuNPs-PAAS 19 LRI SRR fL. 2% 4 2
AuNPs -PAAS X % H st 40 Ak 19 J A2 A AR 25 21 T LA

3R 4 AuNPs-PAAS SR FRESUNES #EL
Table 4 Recycling of AuNPs-PAAS in the in the oxidation of
benzyl alcohol

Run 1 2 3 4
Time/h 10 10 10 10
Conversion/ % >99 99 97 64

Conditions; Alcohol (0.2 mmol) was allowed to oxidation by
air in the presence of AuNPs-PAAS (1 mmol/L, 2 mL) and
KOH (0.4 mmol) in water at 25 °C for 10 h. GC conversion

based on used.
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Fig.5 TEM image of AuNPs-PAAS after recycling
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Green Synthesis of Carboxylic Acid Using Poly ( Amic Acid)
Salt-Stabilized Gold Nanoparticles

LUO Fa-guo, LI Jun, LI Heng-feng
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In this work, water-soluble gold nanoparticles stabilized by poly(amic acid) salt ( AuNPs-PAAS) were
synthesized by a one-pot method and were used for the catalytic oxidation of primary alcohols. The catalysts were
characterized by using UV-vis absorption, powder X-ray diffraction, transmission electron microscopy, analysis re-
sults showed that the gold nanoparticles were highly dispersed in the PAAS solution with a diameter of about 5 nm.
The catalytic experiment results indicated that, the AuNPs-PAAS catalyzed oxidation of primary alcohols in water
allowed for highly efficient quasi-homogeneous catalytic reactions using air as oxidant, carboxylic acids were ob-
tained with high selectivity, the products were easy to be separated and the catalyst was easy to be recovered by ad-
just the pH value of the reaction mixture.

Key words: poly(amic acid) salt; gold nanoparticle; quasi-homogeneous catalysis; primary alcohols; oxidation



