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Study on the preparation of Ag20 micro-nano powder

CHEN Kun-kun, ZHENG Jing, DANG Rui, ZHANG Bo-sheng, YANG Yang
(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: In order to obtain Ag,O micro-nano powders with uniform morphology and particle size, three

chemical synthesis methods of silver oxide were compared and studied. The results show that spherical

Ag>O can be prepared by conventional methods. The addition of PVP does not change the morphology of

AgO powder, but reduces its particle size, and the yield of Ag,O is 100%. The ammonium salt

complexation method can be used to prepare regularoctahedron and truncated octahedron Ag,O powders

with uniform particle size, and its average particle size is 1~2 um, and the yield of Ag,O is 100%.

Octahedral, truncated octahedral, spherical like, hexapod and cubic Ag>O powders can be obtained by the

ammonia complexation method. As the molar ratio of AgNO3: NH3-H>O increases, the particle size of

Ag>O powder increases but the yield of Ag>O decreases. In order to improve the yield of Ag,O, the molar

ratio of NaOH can be increased, and the phase of the obtained Ag,O powder is cubic silver oxide without

other impurity phases.
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1) T AgNOs T REIN 250mL BEdf,
HBCE TR IR S, BETHE, K NaOH ¥
THENEIMAZR] AgNOs I, Z#(25°C) FHiH: M
2h J5, BOEYE, HHEE T KRR S A
TR GRS — K, 1E 80°C N H. 25 T1545 B A AL R
LIRS

2) BRI AL, K AgNOs U NHNOs ¥

WA N 250mL BEAR s/ & NaOH %7K J5
HEFEALEE 1 min, JNWLITEFERE R, 1E 35°C T
# 30 min 5, BAIHEE, BRI NaOH B, =i
(25°C) NHEFE RN 5 min J5, E0ntgE, HFHEE T
KPR A JE FEH JE K GBERG— IR, 16 80°CR
HA TR B 1
3) RKLE B AgNO; IEREIN 250mL 4%
W, FEIRE TR T, Balfid:, S
NH;-H,O W IEHEE 5 min J5 TR REREIAR, i
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PE, FHTOK CEEBEG—IX, 1 80°C F H 2 TRf5
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AgNOs+2NH;3-H,0=Ag(NH;3),"+NO3+2H,0(1)
2Ag(NH;3),"+20H+3H,0=Ag,0 | +4 NH3-H,0(2)
NH4NO3+NaOH =NH3 +H,0+ NaNO3(3)
2AgNO3+2NaOH=Ag,0 | +2NaNOs+H,0(4)
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I H 2218 N 100 mL 0.2mol/L AgNO; &+,
R TR 2 h JEddE, HEEFKERE
Ht JE B TC K SRR — IR, 18 80°C N B T/
BB EAL IR, F 8RR RIS L B (PVP) X R
M ARTE S s, 2550 1 BoR.

FH P 1 AT, 24 AgNOs:NaOH JE/R oA 1:2 B
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(a)/(b). & PVP(Without PVP); (c)/(d). 0.1 g PVP

B 1 S &AL S SEM B
Fig.1SEMimagesof Ag>O powder

prepared by conventional method

Wikt R A HZ, PVP XA B LS TR
Wi, ANEIN PVP FIERIH PVP i Rp S T 15 4R
M ARTE NIRRT, RIS, “FEkifR
N 0.1~0.5um; AR RN 100%.
2.2 EESEEHIREAEN

HY 50mL AgNOs %Al S0mL NH4NOs ¥,
AgNO; W E 2 %1~ 0.1 A1 0.01mol/L, Xt M [
NHNO; #5555 0.2 F1.0.02mol/L, S&#%in 5 5%
0.5mL2mol/LNaOH ¥ & B 5 A0 P2 1 min, FFIAA
35°C/K B HF B 30 min Ji5 , TR0 25mL B¢ 10mL
2mol/LNaOH ¥, 1] AgNO3:NH4sNO3:NaOH &
IREEA 1:2:12 8% 1:2:42, #3016 2 Frs iR
LIRS

HHPE 2 AT, SR EERZ A7k, NHINOs 5
NaOH W NHs, NHs fi5 AgNO; 485 T AR
GBI, T IR\ TR B A )\ TR SR A AR
itk X2 TR SR NYIRIE T, AR
PRI [100] 77 ) 1 A8 S 28 K T35 [ 11107 1 AR KO
2, I O )\ TR s 17 7R AR I R SIS T
EALHR AR US 1001 AN 111 1) B AR K R A 24, A
(AP A= 15 PANITR R NS U BHIE S Ea R RERY ik S A G )
51, HoPHRiAR A 1~2 pm, EALERF=F 158 100%.
2.3 HKEEBH&ER A

B 50mL AgNO3 &K, 4 AgNOs IKFE 55N
0.1. 0.05 F10.01 mol/L i, fEHEFESEA:T 43 BIXH

SEI 5DW XI0000  Thm WD 3dmem

(@)/(b). 1:2:12; (c)/(d).1:2:42
B 2 7[F AgNO3:NHsNO3:NaOH EE/R H. i %
R MFAH A E SEM BB
Fig.2 SEM images of AgO powder preparedat
different AgNOs: NHaNO;: NaOH molar ratios

JI 50mL 0.2, 0.1 #10.02 mol/L NH3-H,O X 0.4,
0.2 1 0.04 mol/L NH3-HO %44 JE AR IR, i
$£ 5 min 52 H%00 SmL 2mol/LNaOH, £ T
PEFERRPL S min J5, FE 24h, EO0IE, JEHE
BT KPS A P K LB — IR, TE 80°C
T HE TR B E RN 1, 5 AgNO3;:NaOH
AgNO3:NH3-HO B8 /R Eb X S8 AL ER A A4 T2 55 AR 42
sz, 58l 3 fE 4 s

I 3 ATA, SKHEKSE S Agt, 24 AgNOs:
NH;-H0 BE/REE A 1:2, NaOH #KJE N 2 mol/L i,
B AgNOs:NaOH /R ELIE K, BT A ARFEDTE
WP A BRI RN, NaOH ¥z b AL
RO b M AR, AR BTRE IR AL, AT
IR A Bl A T EERE A AL B A
SEEIRIAZ 3N 0.4~0.81 0.3~0.6+ 0.2~0.4 um, %
TR PR3 BN 53.45% 58.62%- 100%.

M 4 775, RAZKSEES Aght, HAbE
AR, ) AgNOs: NH3-Ho0 BE/RELA 1:4, NaOH
WA 2mol/L B, A4l S /S e AR A
) TR EAERM A, PR AA 3~4.
4~5 F1 0.5~1pm, FALER ™ 253 7118 5.17%.31.03%.
51.72%. HTZKGEER, Ag¥anr TR,
FHAG Ag'5 OH [ Ril2,  SECEAGAR I 2 MK
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(@)/(b). 1:2:2; (c)/(d).1:2:4; (e)/(f).1:2:20
B 3 A AgNO3:NH3-H20:NaOH EE/R Lb | 2%
AR KEEAR A SEM BB
Fig.3 SEM images of Ag>O powder prepared at
different AgNO;3: NH3-H20: NaOH molar ratios

Rk, #K AgNOs: NH3-H,O BE/R oA F) il
FERRLAR I B AR A BT 2K 28 B 1 FH 1G58,
B R T T iy 22 A 1) SR AR, (H 7 R 2 AR
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Tab.1 Effect of different preparation methods on Ag20 yield

()/(b). 1:4:2; (c)/(d).1:4:4; (e)/(f).1:4:20
B 4 A AgNO3:NH3-H20:NaOH EE/R LV BEJR H ] %
BRI MEMLBER SEM EBR
Fig.4 SEM images of Ag>O powder prepared at

different AgNOs: NH3-H20: NaOH molar ratios

2.4 =Fhl &I IERIZR AR
Kok BB IR K Gk &2k
HROB RIS X6 L R AR P R AERTLE, a0 1 A

il #& I SN SR L AgNOs fil & AR E g AU 2/%
R AgNO3:NaOH=1:2 100mL 0.2mol/L 2.4 100
N . AgNO3:NH4NO3:NaOH=1:2:12 50mL 0.1mol/L 0.6 100
SO S erN
AgNO3:NH4NO3:NaOH=1:2:42 50mL 0.01mol/L 0.06 100
AgNOs: NH3-H20:NaOH=1:2:2 50mL 0.1mol/L 0.31 53.45
AgNOs3: NH3-H0:NaOH=1:2:4 50mL 0.05mol/L 0.17 58.62
AgNOs: NH3-H,0:NaOH=1:2:20 50mL 0.01mol/L 0.08 100
KB EE
AgNOs: NH3-H20:NaOH=1:4:2 50mL 0.1mol/L 0.03 5.17
AgNOs: NH3-H20:NaOH=1:4:4 50mL 0.05mol/L 0.09 31.03
AgNOs: NH3-H20:NaOH=1:4:20 50mL 0.01mol/L 0.03 51.72
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Fig.5 XRD pattern of Ag>O powder
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