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Table 1 Preparation Condilions of Ultra Fine AgBrl Parilicles

AgMNO; solutian KBr rolution X1 sglution subsirare added geiatin soluoun
e C/mo! « L=01 PdmL Of¢mol « L~ L omL Cftmol « L=13 F ‘mL gei/ (wib) PYACwLY ) 1'lml gei/twi% s 1 /mL
_l— 1. 06 30 1. 06 28.35 1. 06 1.5 2. 50 0. 83 40 28. 6 70
L 1. 06 30 1.08 24,3 1. 06 1.5 2.40 240 28. 6 70
| 0.71 20 0.7l 28,5 G. 71 1.5 2.30 240 28. & u

1.3 MFREEGNE
¥ AgBrl 8 4IETRL 77 SUREIT AR AL (— BB R (T RB RIS HEFT TEM WM.
UPBNANER FRESSBENERGRESEE. TR PRBEGFFITFRL P,

2 #R5IT®

R AT B S RE 4 AeBrl BIRFIHH U R BRANLFHRENF TEM B
(BEHEAREMFER A ZTFE 1-B O FR/A#TRT SR AR FINEOR
HH ()~ HPITHR 2, SRRVAEEENRPEN AP AAEEINESOFMEHT X
MEH SR RBRRLRN T HEEEEERUER.

M1 WH RSB TEM B H M2z Wi 2R TEM MY
Fig. 1 TEM picture of particles | withou ripening Fig. 2 TEM picture of particles [ after physical ripen-
(20,0007 ing at 60°C for 30 min (20,000}
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Fig. 3 TEM picture of parricles P without ripening Fig. 4 TEM picnume of particles 0 atier physical ripen-
(= 20,000)> ing at GO Tor 5 min { x 20,000)
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Table 2 Ripening Condition, Average Diameter d/nm and Dispersivity ( o) of Ulira-Fine AgBrl Particles

no ripening physical ripening chemical ripening
Mo,
d/nm +o condillon d/nm +a condition 2/nm +a
I 22.0 0. 4¢ 60'C . 30 min 22.0 0. 43 557, 30 min 22.3 a 44
GG'C ., 5 min 23.8 0. B2
1 15.1 0. 55
40°C . J3 min 29.8 0. 95
I 21.6 0. 44 A0'C, U min 22,8 0.54

—A R R AR T I REEmE NS IR MAETEY X
£+ WAH (mesocopic phase) KM F . BHIMERALBREASE R SREY TREBR B
B RNTFEXERE, AEIRETA =B BERE . RERBE _EHE. B
HFHHEWHRMAREVS THRECHEETENEES, BTl 8 R R R
BEREOALBEENEERER. X—RBIBHUTEHE TR,

Ag™ +iBr——AgBr, -
nAgBr, ¢ " ——Ag Bryi " + (ne—n— j)Br-

HAPE - REEEMER, AEHERRKEB 2=3~4CFF AgBr) BN R AeXo RER
BESMAE, EEEERBESEY A—BSR/IREESYTREERE, HAXET
EMERRTHRERSEEFER . 9T X LREERBEZEFRFENHKIOKTF . L0
TR B 1F °T 6 B T B8 B /R 8% 17 i (Ostwald Ripening) 5% 5% &5 ( Coalescence ) T S B A S < K,
St IS R TLIE S R A LR R (W . AeNO; 5 KBr IFAMEAREE RHERE . R MR
SRR )R EEAR pH. pAg M AREEES) THEE, HPEFHEMANESERYESER
BEHSEFEASEENARILER TEAREEEARESTET ELASEY.

LB EE-PVA B SN RN RPEEANH S B HRRIALHEE FTRTHEFURESE. B
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EEEETHEER(—RBOALFRBCRPOIE, KT B M FE a8 Ea T H
BFHEEL.25%2). HFEERFETETHEMFHSMBRLEENTRAARIFHRHK
H R ELHBMRERER KT/ EARER. KK AMREL T EBEATE X
£ R PVA fhRIRPFR A IR MBI TR RS EK. B FHERET B &
FI RS A BURL R IR R H & TRM Br fo e, B3R pH (8 & F A RLAY pl
EHEHFE ) BT T O RSEEE B HH, SR E %R E. COO — Gel — NHF

OO~ — Gel — NH: , # AN Bk 41 T 54 77 f0 B AR 25077, B AL S0 T 7 3L 50 PR 1 3
B 0% o1 T [0 7 ek T AE L4 U5 » DA IR RERL T 49 6038 WAL AR T, 0 PVA A5 28 28 5 B ek
53 TN S H o ) BR B A 3 TR TR TR R AR A T 75 0125 1o, 5 78 B IR AL 1 e A
0 T A ) T3 S A B 5 Conell) , LB BT, BB B 55 PV A MR RR 324
LA RO T 98 R B R SR T K R RS R

53T R R R 2 B A A S R P P B A A BRI T 1 . RITESW
R, ESHT | MREEEGIC) THTOEARN S 45 0T 2 4RBE KA BT
HAMEZBIHIR (Lol 0.55 Fh 0.82)  H AR EHH 19. 1 nm 3 F 23. 8 nm, BI{E
45 USRI BE M E 40°C L 15 min /& TEM MM B R FHREK ARSI H4 8 8, P8
BT 20.8 nm, +o A% 0. 95(H 4 53 2), RS L e B R 05 B LAR T, 31
22 B3 752 8 LA B e S AR B B, (B S B — B B e BRI T X
2 BYMIET] A 60°C T2 T B K5 (30 min) @y 1 5 M At BJS . E P AR @ 21 6 nm
RS H T 22. 8 nm, 3 ELEEARES TR 49 S 4M UM (Lo M el 0. 44 B4k 0.54), R—ER%E
B S 0 L B A 2% 0 P A ) 45 0 A S A U T B 52 5 4B L (7 I A B
RESEBIHIEE, BRURTLETLEEER NEARYREE AEBROTRES)
5ERTES, MeBE NI EE . BR— B EEEER R RS RO RRETR
T il R SR G AR F R AR T R SR E A RE
T. RELERRTX—&. TAEE SRR, 4 3 o B W T — 5 8 (s
B, R B RS R TR B 4E . 16K, bl & B AR LR TR BE R R T R 2,
2 1 450 98 R 78 0 O, BT 0 A 3 — s A R D B BB B AR R AR R R B .
B B RR SR T RBE, REATRARTHELERRELE 11.32: 15
7.58: 1 ZH].

3 &

LR RAUAREFEE-PVA B EERFEN R RARE SRR EEE Y
FLRE 244 T 2107 Uil 4 SRR 2 20 nm A7 AR BT BB MU R R E A BUR LR T
7 3y A AL R S R T A TE AT TEM L RR BB E-PVA 5t . il &
MEAR TELHRBLIBEREEVERAHRE AR L PR A0 HEERRFR
A, ZA RS BN ARR F R A R R TR 0k BB B 1 o (R 1P P R R Bl 2 8
MBS TREGRATHRAS SR LERL) . TRRHVRFERRR
4 PR (BR AT FEDD - 1548 B RZ P 6 SRR 4% Lh 8 7 o R0 A 4 LB (R R, T B B v 4 R LA B
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PREPARATION OF ULTRA-FINE SILVER HALIDE
PARTICLES AND THEIR STABILITY

CU1 Xing-Pin YUE Jun
(Department of Apphed Chemustry, Unwersiy of Sceace aud Teclhiology of Cking, Hefer 230026)

With gelatin or gelatin-}PVA as colloid protective mediuwm and under proper reactive condition,
ultra-fine silver iodobromide particles with average diameter of about 20 nm and better monodispersity
were prepared by direct reaction of silver nitrate with mixture of potassium bromide and petassium io-
dide. According to TEM data, it was discovered that gelatin-- PV A showed stronger colloid protective
power for these ultra-fine particles, which restrained particles’ coalescence and growth effectively dur-
ing physical and chemical ripening. so that there was not observable change of particle size and
monodispersity to be found. In the case of only gelatin as colloid protective medium to prepare ultra-
fine silver iodobromide particles, particles’ stability in the process of physical ripening depended on the
ratic of gelatin amount to silver content as the preparing reaction. It appears that there exisis a criticel
tatio of gelatin emount to silver content for particles’ stability. When experimental ratio of gelatin
amount to silver content in the reaction was over this critical ratic, gelatin can protect ultra-fine parti-
cles against coalescence and growth to a considerable degree. On the contrary, the particle size beacme
significantly large in the process of physical ripening due to decrease of gelatin protective power if the

experimental retio was lower than this critical ratio.

Eeywords ; ulira-fine silver halide particle gelatin polyvinyl alcohol (PYA) TEM
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