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Abstract

Thermally driven of particle growth in an inhomogeneous particle assembly is originated from the
change of the interfacial energy, yielding the dissolution of small particles, directional migration
of solutes, aggregation and deposition on large particles, and a re-distribution of particle size. This
is known as Ostwald Ripening. For more than 120 years, Ostwald Ripening attracts a broad inter-
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est in multidisciplinary and remains an important part of cutting-edge research nowadays. In the
present work, Ostwald Ripening is briefly reviewed by its development history, the basic theoret-
ical model, as well as the latest progress in the study of binary alloy in recent years.
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1. 5

120 4E R, £ ERHE B B FCREE(W. Ostwald) 7ERF 78 [ - R T 5K 77 1) I, R 30 57 T Ak 4
IR RBUREL PRV AR 2 A RORE AR I R B, JRAR HRE IR, AN SRR A4 2 rhr 23 H RO RUST (10 387 4
A[1], IXPPRER B ST #Eh F1 i FE S AFRA Ostwald B % . W. Ostwald tH K AEJ0R T AZ AL 1] K A8
L RE S 7 T ) AR, B3R T 1909 R DURME 22 . Ostwald LG5 HE ATF WA HTI KRR —
A7 BB B Sl vl ALE AT T4 A 3G Y Ostwald IW%, Bl4n, 16 AR & b Anys R, A4k
SRS, BEGER) MO 2 E VAT, B BRI ) f5, AR IR GER) Tk £ H 8 HOR
WK KREMAERY, EEFHEY BIMEEMNERAEY AL Ostwald LR . ZINRATZ— A
BISIRRL R4t , BT A Rem, £ @ MIREIE N, REFIREFIC, INBURLAME, € i,
VTR B RRORE | o RIURL I KB FR A Ostwald Ripening (Ostwald 246 B AL) .

— ML LIK, AMiTXF Ostwald Ripening JT & /KR SEIAMEIRHE L TAE. 20 4D 60 FARH,
Lifshitz. Slyozov F1 Wagner S 37 #2 H T Ostwald Ripening [P35 318, 15 SR A% 51 BokiAk 2 (1) #43)
FIEERIT TR T T 2] [3]. Lifshitz A1 Slyozov HUFEE(LS Hig) LABURL 5 HB (75) 4 Fl AL T 5 56 7 i
AAHK R B TR R E Ostwald Ripening PRAZ U T-I8 BTE R (RO AH 1 9T HOE 2 . Wanger B B(W
HIY WA T — A5 AR IO, 20 s, BIAS B RS AR RORE 5 1 Ak ) [ - GO A - —
B, RIURL S 1AL PRI J5T B3t PR/ B AL A T S BORTRE IA] B P 5 28 4, tHIML Ostwald Ripening. fESEPR R4t
o, LS AW HUHISA T REAEAE, PRI I3 [F] 52 25 K T35 X A% 100 58 83, JX %38 Lifshitz-Slezov-
Wagner (LSW)ELIS .

Ostwald Ripening S5APEME, W57 2 6] 73 A AR ROAR IR BE B AR ¢ H A T2 IR . Bilan: 78
B4 L, FIH Ostwald Ripening F= A1) Al S840, I [ A BORAAR T, AT DU 21 el 4 2k o &
(VR FH[4]o P2 B4 B A P 18 45 1 2R 43 R R A MRS B 18 4 TR 4% R Pt AT i, 08 T A J0RSE F) i
A K, 5 Ostwald Ripening HZ VIR R, LR S 4 (Fe-Cu &%), mm/EH &AM Fe-Pb 54),
JRFEEUA K 3D FTENEEMPRHE &A1 L 2RI AT 12 B FH[5]o KA A0 HAth e A2 A ) 08 5 22 1
Ostwald Ripening 25 dhid 72, & A5 Hr b SRS FO 00 WO G — N8 10 i F B, 498, 9Kkt
RHEA B R E RIS MBI s R 6], JEN F, J@ a3 R G REAE I RS 25 A7 ARG hn HARHAE
KB R AT DL G K AT R R SR THIfE . Ostwald Ripening IF & X — AL FE 10 B BOK S, w4 T
PFEGUR A RL B REVERE, RO - A M A . X T ZJceiZ 5054, Ostwald Ripening HLHIEIRZ 1) 5
M & KA LR e 2R A B =S () o0 A o XA TN AR GG T AN 22 70 SRR 1, B 2145 RAKSR 2 1
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AT G BR A R . A SORE % B A 4H Ostwald Ripening AL & HAE — 0 & & IHERE
2. Ostwald Ripening B4/
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Figure 1. Solute concentration distribution around two particles
of different size
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Figure 2. Image of particle growth rate and particle radius as a function
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3. Ostwald Ripening ZE—_ T & &P EIIHER

KE TAESN T 5t 4L o4k & 1) Ostwald Ripening, HIEE KR EHAERIF. 70 A58, AT
RiF R B~ J0A 4 1) Ostwald Ripening, = ZEAF 5T L ARAR &N J7THT,  %HSURLZH 23 I B4 AR A0 2 %
TERE BAK A G, BRI FRE R P2 M G . IR AR A AR R, £ 08 &0k
W, 2H 0 STV R FE A S R RN 0%, IR 4 & oy T (AL AE ELAE FH BB 22 S %, {2
S G A R B e R 0 RIOREREL A PR R THT B 2 R 1 S8 4 U T B R T e o X AU ERAE E A48
REMSAE,, EFETHy DB ZER. Kk, #7044 1) Ostwald Ripening A2 115 44K
A e VR RIA BT B

2010 4 D. Alloyeau 5 A\ 7 & it A MR FIZK RS, #5017 99KE 4/ Ostwald Ripening,
IYHT T B IR ) RS AR R 1 2L 8. P 3(a) AT 3(b) 3B ki 5 Co-Pt 44Kki1 (1) TEM E14,
2 EDX 9K oM, RILLE SR KO FE e, Co-Pt GRKRLT 14 43 43 A e I RSTHKISPEAT 9, & 3(c)
FE 3(d) 7R e IR K S5 Co-Pt G- 53 (1 ROHEE T+ Co BT 28 R A L Pt LA 2. DAL,
ARG T Co Ji 1B 5P, I ABELRFERLT PTG 4 . IX T TAER B T M9 K & 4 T
FA IS Rt . BEE BN, X —NAERTA BN R S R 2 ) A & A g YA

2011 4£ Burlakov & A X} — 7044 Wik ik 2 i) Ostwald Ripening HLHIBEAT 74T 75 HES™ 7 HIBEAL
e A e R R T Ostwald Ripening FIZ 8t LS BHAGAT W FRiB[0], 455K, KR A0 HIFER B
TRy BRI 2 B, I HAS B R 2 BRI — 8. & T Ostwald Ripening ]
PRI, ZIWERTASE RGN, RIUWA RS TR TR RN E T 2 FEOK/NI
R RA SR, $8HTE o0 A SRR R T, BRI 7 o A s T8RS 04, =R TR T
RGO RN A B RS PR T WL 2 o
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Figure 3. (a) TEM images of Co-Pt nanoparticles at the growth stage, the inset shows the corresponding particle size
distribution; (b) TEM images of Co-Pt nanoparticles annealed at 650°C for 1 h, the inset shows the corresponding
particle size distribution; (c) TEM images of Co-Pt nanoparticles annealed at 750°C for 1 h, The illustration shows
the corresponding particle size distribution; (d) EDX nanoanalytical measurement of a single particle component as
a function of its size. Blue triangles are long-term nanoparticles; Black block nanoparticles after annealing at 650°C
for 1 hour; The red circle is the nanoparticles annealed at 750°C for 1 h [8]

3. (a) KA Co-Pt KK FHY TEM B, HEIERTHNKEST; (b) 650CTRA 1 /MEHEH)
Co-Pt #AKHKLF#9 TEM Elfg, #EEI R R T HRHIRIR 5905 (c) 750°C TR 1 /NEHEET Co-Pt KA FH) TEM
Elfg, HBEERTHENANENT; ) RFAEMEARRTEHN EDX ARDITNE. BE=AFA%
KHIRARKF; BEHGR 650 CRA 1 REHANKKT; LEEREN 750°CTIRA 1 h FERIPKRKLF(8]

TR BB S DL T, U4 S8 4 Kb 1 1 45 1) e e PR 2 e R AT PE B o0 . Oy 1l T 4R
Ostwald Ripening i PR 580 IE 1, 2016 4E Prevot 25 AWEFE T 4 - ABYKHBLT-7E 873 KB K idferh
ff) Ostwald Ripening, AJLLHIRF HBORL R B EHB 70 AT ] 4(a)MTE] 4(b) Bz [10140 47 TR 2010 4 D.
Alloyeau 55 NI EHTE Au-Pd 90KE 84, 15 H B Ostwald ZAAGALHI 5] S B R /NBURL 2 7] (1) 20
Gy, RBRLE Pd, NBURLE Au. [FII &2 FF SIS R] TR KE fds 85 M I g o iX Ui B Ostwald
Ripening MY £ 50RE (1920 70 0 A R AR 2508, B2 S U3 B W& 4(o)RE 4(d)FToR, gRRiFA K
B PR RST A SR B0 Y, R KOS IR 20, AT DU BN KR AR . YRR 4 nm 1)/
KBLF- 5 YA 25 nm RGURRL T 47 . 1EAk, STEM-EDS W& 45 328, /NEURI g KR T 7E Pd
PR, P Pd SR 20%, TORBURLAK KL 7E Pd TPACE SR, P4 Pd RN 60%. FEEROKRIURE
o Pd REEF]E 78%. DAL, TEM SCEGRH, W48 L BN G R, (R R4 8 < [ElTS
FEAEAR ST 5
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Figure 4. (a) STEM HAADF image of AugPd,, in growth state; (b) STEM HAADF
image of AugPd,, after vacuum annealing at 873 K for 10 h; (c) histogram of radius
of nanoparticles before annealing; (d) histogram of radius of nanoparticles after va-
cuum annealing at 873 K for 10 h [10]

[ 4. (a) EK7ASH AugPd. B9 STEM-HAADF Elf&, (b) ZE 873 KEZHRA 10h
59 AugPdy B STEM-HAADF Elfg, (c) [RABIFIMKRKFHIFEZEESE, d)
873 K AZSIRA 10 h RHVAKKFHIFZEE A E(10]
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