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Preparation of P(AM-co-MAA)-W-Ag Composite Microspheres with

Core-Shell Structures
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Abstract: A method of preparing poly (acrylamide-co-methacrylic acid)-tungsten-silver (P(AM-co-MAA)-W-Ag)
composite microspheres with core-shell structures by a copolymer microgel template was described. P(AM-co-MAA)-
W composite microspheres were fabricated by centrifugal deposition of tungsten powder on the surface of the polymer
template. After absorbing a layer of poly(vinylpyrrolidone) (PVP) on the template of P(AM-co-MAA)-W microspheres
and fully immersing them in the AgNO, aqueous solution, P(AM-co-MAA)-W-Ag composite microspheres were
prepared slowly by introducing ammonia gas in the reverse suspension system. It was demonstrated that varying the
concentrations of PVP and AgNO; could modulate the deposition amount of silver on the surface of microspheres.
Furthermore, the elementary mechanism of the formation of silver was proposed. The PVP acts both as a stabilizing
agent and a reducing agent for the deposition of metal Ag particles.
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TR A 2 T I 2 7] (P 2 T 3 70 104 5 6 EE Ry 1/1),
FE¥E iR ol 1780 SO LeiR A, A F] 100 mL
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of W powder PVP f;\m\ S
Q \EEEEE s
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= TR (08
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B 1 P(AM-co-MAA)-W-Ag #%-F8 & A HMBkHI&
HEREE
Fig.1 Schematic illustration for preparation of
P(AM-co-MAA)-W-Ag core-shell composite
microspheres
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Fig.2 SEM images of P(AM-co-10%MAA) microgels (a), P(AM-co-10% MAA)-W composite microspheres (c), and
their corresponding enlarged surface structures (b, d)
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B3 P(AM-co-10%MAA)-W-Ag £ & #Ek(a) R A
RELH (b)Y SEM B &
Fig.3 SEM images of P(AM-co-10%MAA)-W-Ag
composite microsphere (a) and its enlarged
surface structure (b)
initial concentration of AgNO;: 1.5 mol L™
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[ AgNOLTE Wi 15 K P(AM-co-MAA)-W A 51308k, -
PR S0 Ag IR JE R . B 6 & AgNO; I
E AR E 1.0 mol - L~ B, i 515 ] 49 P(AM-co-
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Fig.4 XRD patterns of P(AM-co-10%MAA)-W (a) and P(AM-co-10%MAA)-W-Ag (b) composite microspheres
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Fig.5 EDX spectra of P(AM-co-10%MAA)-W (a) and P(AM-co-10%MAA)-W-Ag (b) composite microspheres
initial concentration of AgNO;: 1.5 mol-L™; m(PVP)/V(EtOH) (g-mL™): 1/100

BRI R S 2 T B8, #, AgNO,
BT BE A 1.0 mol - L™ B, 42 A S Bk Fh AR 8 I 7
EEAN 14.81% (WK 6(c)), i 24 AgNO, ]I
BE 4 1.5 mol -L~ B, #1575 & W3 i ok
21.89% (LI 5(b)).
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%52 PVP [0 & A sk R AR i
HERIRZ I, AS2I6 L PVP 1Y 5 0K 2B 4
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co-MAA)-WE G0k, M4 AgNOLKIPI G By
1.5 mol - L' AR 1 7 (WLIE7), N [A] PVP
FHAE 25T il 2 A5 21 10 4 JE 2 A iRk i e T TR 5
VAT B DX 531, (EURE I 1 RIS A BT SR v LAGIESE, &2
B Rk R R ) BT e B PVP R Rt Y3 i
i, 84N, 7€ PVP AHXT 4358 1/100,1/50 Fil 1/
30 g-mL~ B, ek 2 T AR AR X R i ok

21.89% .26.33% F1 32.10% (WL 5b, 7c 1 7). X 2
Kk PVP 43 FH ML REFR B 3EE C—=0 R 5
Ag B T C—=0— Ag L 74, X FE PVP 5l
AT LLK Agtl e 2 A ERG R0, B PVP H i
RGN, WAEMES] P(AM-co-MAA)-W &4 ek & mH
I PVP (1) 5 bl 2 3G, 2 fit o8 22 1Y) Ag i W Bt A
[ e A BRI R T I, Bl £ A5 2 X4 &
AR AR M AL a2 3G .
2.3 Ag'HEIRE R BB ERiT

i F PVP [RlB HA 5K SRR, BRI 7Egn
KA £ 2t R b, OSSR R 1 5T i A R DA
FEAL. ) QnAE i 25 40 OK 4 Je kL Rk B v, PVP AT
DLW 6 4 Ja R 2R 1R, T LA TR 4 b - =2 1]
RIS B PVPER T RERSAE R R BE A S, i AT DA
VA3 I R i 4% 4 JB AN KR~ AN, Lee S5P7E Nk
WE H1 R ] PVP AR IR IR, AN gk iz Ot IR
TR AE AN MG B F B, AGE 1 2 PVP Fi Agt ik

2.0k W Element w(%) x(%)

CK 514 2618
s © NK 1.85 8.06
oK 821 3141

W M 58.70 19.54
AgL 2611 14.81
Ag

Tntensity

0.50 1.00 1.50 2.00 2,50 3.00 3.50 4.00 4.50 5.00
E/keV

6 P(AM-co-10%MAA)-W-Ag £ §Fk(a)fIi X MEREE#(b)H SEM B H & EDX Eif(c)
Fig.6 SEM images of P(AM-co-10%MAA)-W-Ag composite microsphere (a) and its enlarged surface
structure (b) and EDX spectrum (c)
initial concentration of AgNO;: 1.0 mol+L™; m(PVP)/V(EtOH) (g+mL™): 1/100
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Fig.7 SEM images of the P(AM-co-10%MAA)-W-Ag composite microspheres(a, d) and their corresponding
enlarged surface structures (b, €) and EDX spectra (c, f) at different dosages of PVP
m(PVP)/V(EtOH) (g-mL™): (a) 1/150; (d) 1/30
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