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Abstract: Ultrafine silver peroxide powders were prepared by chemical precipitation method using ozone as oxidant
and characterized by X-ray diffraction, X-ray photoelectron spectroscopy, scanning electron microscope and particle
size analyzer. The process and kinetic behavior of thermal decomposition of ultrafine silver peroxide powders were
studied by means of thermogravimetry and linear temperature theory. The results show that the prepared silver
peroxide belongs to monoclinic system. The particle size is distributed in the range of 45~551 nm with a flake
morphology and the most probable distribution is around 200 nm. The decomposition of silver peroxide is in two
steps. First decomposition begins at 158 °C and silver oxide is formed by oxygen evolution. Further decomposition
into silver begins at 413 °C. The decomposition reaction obeys random nucleation and subsequent growth mechanism

A2) with an apparent activation energy of 90.26 kJ+mol™ and a reaction frequency factor of 1.64x10%s7".
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Fig.1 XRD pattern of the ultrafine AgO powders
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Tablel Most frequently used mechanisms of solid state processes

Mechanisms Symbol Sl Fa)
1-dimensional diffusion D1 0.5/a o?
2-dimensional diffusion(Valensi equ.) D2 [-In(1-a)]-1 a+(1-a)ln(1-a)

3-dimensional diffusion (sphere. Jander equ.) D3 L5(1-a)[1-(1-a)"]"! [1-(1-a)"*P
3-dimensional diffusion(cylinder, G-B equ.) D4 1L.5[(1-a) ™17 (1-2a/3)-(1-)*®
2-dimensional phase boundary reaction R2 2(1-a)™? 1-(1-a)"?
3-dimensional phase boundary reaction R3 3(1-a)™ 1-(1-a)"?
Nucleation and nuclei growth(Avrami-Erofeev equ., n=1) Al 1-a —In(1-a)
Nucleation and nuclei growth(Avrami-Erofeev equ., n=1.5) Al5 1.5(1-a)[-In(1-c)]" [~In(1-c)*®
Nucleation and nuclei growth(Avrami-Erofeev equ., n=2) A2 2(1-a)[=In(1-a)]" [~In(1-)]"
Nucleation and nuclei growth(Avrami-Erofeev equ., n=3) A3 3(1-a)[-In(1-a)*® [~In(1-)]"
Exponential nucleation(Mample equ.) P1 1 a
Exponential nucleation(Mample equ.) P2 2 o
Exponential nucleation(Mample equ.) P3 30 '
Exponential nucleation(Mample equ.) P4 403 a
Power law(n=1.5) C15 (1-a)® (1-a)™
Power law(n=2) 2 (1-a) (1-a)"
J T AT R R AT Coats-Redfern 77 2 (3)113K ool ]
BB 1o B _
F o 2RT , E 1 80 - .
())_1 3(1- EORT 3) /_/
*@Wﬂmmmﬁ%mﬁﬁ%&df&%ﬂ = O /
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— AR HE R E R AG R TG AL RE , U i FE 1Y ol ’
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R L 2 FiBUR 70 14 0 R o 1 7 S
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HI Doyle 77 #2 #1 Coats-Redfern 757 #2 U A o F1 T 1Y
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Fig.6 o vs T of AgO in thermal decomposition
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Table 2 Fitted results of solid state reaction mechanisms for decomposition of AgO

Mechanism E / (kJ-mol™) Als? r s

D1 233.59 1.31x10* 1.0434 0.1103
D2 269.37 1.15x10% 1.0470 0.1299
D3 313.37 4.18x10* 1.0451 0.107
D4 283.93 1.62x10% 1.0489 0.116
R2 145.92 1.24x10" 1.0498 0.022
R3 156.71 1.53x10" 1.0515 0.028 3
Al 180.39 2.76x10" 1.0545 0.0358

AlS 120.20 3.88x10" 1.0539 0.0115
A2 90.26 1.64x10* 1.056 1 0.003 6
A3 60.19 7.67x10* 1.0551 0.0069
P1 117.03 1.04x10" 1.0407 0.254
P2 58.64 4.03x10* 1.0428 0.0079
P3 39.04 338.26 1.0420 0.0029
P4 30.48 45.26 1.0417 0.005 4

Cl1.5 75.04 5.70x10° 1.048 8 0.0089
Cc2 149.87 2.69x10" 1.0459 0.0465

R3 BWMEARENEIN AgO ROMBRMPBEER

Table 3 Fitted results of solid state reaction mechanisms for decomposition of AgO

Mechanism E / (kJ-mol™) Al r s

DI 237.67 1.81x10% 1.0405 0.113
D2 274.60 1.75x10% 1.0460 0.198
D3 320.99 8.90x10% 1.0411 0.104
D4 289.84 2.25x10" 1.0480 0.112
R2 144.69 5.52x10" 1.0484 0.0275
R3 156.11 7.56x10' 1.0507 0.0271
Al 181.00 1.89x10® 1.0540 0.0293

ALS 117.74 1.20x10" 1.0539 0.0124
A2 86.08 2.76x10° 1.0550 0.0013
A3 54.48 5.77%10° 1.0530 0.0557
Pl 114.45 3.10x10" 1.0390 0.0262
P2 52.84 2.90%10° 1.0357 0.0073
P3 32.30 1.13x10° 1.0314 0.0026
P4 22.03 68.35 1.0259 0.0016

cLs 70.09 6.67x107 1.0435 0.0079
2 148.97 1.30x10" 1.0451 0.0345

AL 2 RO R OSSR AT H R T A SRS D B Lk R M AR DG e AR
HI Doyle 77 B0 & Coats-Redfern 77 B 8 -l ™ AH SRS F A U] 35 0T 247 s 7 Al 22 4 Ay it B HH) BT
B HAL A IR PR AN L PSR Coats-Redfern J7 53 B i ] REROALER pR AL M2 2 FIZE 3 A 8kcdis T LA
BT, B B O R B KA r=1.056 1, T A5 4 It 2

ST [ AH o il S LB, — RO DVEREA DG dR/IMA 5=0.003 6, G, HLEEALR A2 B Avrami-
M fE R EBERE AR Fo) RGBS 7 Erofeev MR BURAE LK HLELJE AgO A 3 it AL
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s~ SRAS A i 5 A RE AR IR S0 ik TR Y L N A
22.76 <E/RT <23.59, i /& Doyle J5 £ 1Y 20 <E/
RT<60 X —f&i%, UiHIRM Doyle J7 #JE & HLAY,
WO LAY 3 127 07 RO
da/di=1.64x10%%exp[-90.26x10%/(RT)|x
2(1-a)[~In(1-a)]" 4)
D R A= | R S e 9 = A 7 N
Ozawa 7%, Ozawa EJE— L IRk  HER S 2 E
P TH AN UG S i AL B R B R B DT S 4 T FR
S I AL B 5 PF T Y e 1 R 22030 R AT A Ozawa
EIAE A2 RV AHLBEAY IERI T . RIE Ozawa R

lgB=lg[A E/R G(a)]-2.315-0.456 7(E/RT) (5)
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TR EAf, M 2. % 3K 400 R HL A
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L ARSNGB T 8 5 B0 A (0 R 3 R s
WA, 43 BRI AZ ol i — 2B A K 3K, 4 file 3 B
bR R HE A 53 fif S it BB AgO 3% 11 1K
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Table 4 Activation energy of AgO decomposition obtained from Ozawa method under different «

o' 30% 40% 60% 70% 80%
E [ (kJ-mol™) 84.78 98.83 92.79 98.83 99.27
3 Q:Fll: -L/l,_\' [4] MENG Fan -Ming (i MU B). Thesis for the Doctorate of

(1) AR AR R LS UTTE T 7E 45 C
il # A R 1 AgO BAR . AgO J& T HURH & H
A RARIES, AgO B R B RLARTE 45~551 nm Z [A]
LA 170 nm, /NT 100 nm A BURL d7 GUB0RE 1)
18.64%.,

(2) AgO MY i 73 Wi 2P 158 CTF IR 43 ik | ik
A R L Ag,0,413 CH#F — 2 70 i 1l Ag, &
452 CHrfRsE .,

(3) AgO 71 i HLEEJ& T LA Avrami-Erofeev 1%
A OFIAZ A R 0 R A2 HLIRL, J3fige S v %
W% AL fiE 1 90.26 k] -mol 7', M T R 1.64 x
108 7 AR 19 3 97 27 05 B2 R < da/de=1.64x108xexp
[-90.26x10%/(RT)] x2(1-a)[-In(1-a)]",
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