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BAET BEmME M- XKk K F
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MW AT RO MRS & W B AL O E R A BLRE, A Ag R0 Pt il
REMNAR S E_RBERNRE SRR YREERE, 25N 2R%HRERNN
HEZBEBREFHOE. HReE FERMREC S ENAFRELLR ATyWARES
AR ALRIER.

RWN: ESaH Ml BEERE

FIMARLL &M 4 A (M4 DTR) B804 5% A5 108 b A0S J0R b — #3569
R AR, TARMATHAM T SA TR ] R BB P AESHPHR RV
(RALAE) LA RABAA G AR E, REAFTEHREARERS. FARKAM Agt
BT (MARAEESH) AHAAMERFIEME PY mhF Agt ARHRTRTHB
B, Bt Ai T iS4 TR, ARKHEAA&Y (PH>8) H —HIEMH.

Bob AR S HH Y G T AAFERYFIILS W (S AER, ikt T) 248

 CH-NH., B M, THAMLS SR (40 KSCN # Naz$;03) #

DA BERAR, HATREALK. RAKERYSES

I Fh Agt TR 6454 & i R ALK 49 AR o 78 A
IS EETT TN

A £R Ag . Pt, PdS, CoS HFAHMLIK, HALEERILSHERMERT
AR EY R RA LGN E, HtAg fo Pt &4t (REMLIK) 5 BY H o g
REN S AR EE, SN RS SHIRA S X A HigEikds, X
RERAEHRA KR, Ak — PRz eAABIA.

1 LBEH
1.1 BEfcEnHE:
BE& T TAL

1.2 REnRSsShrtE
FAtrdr T, AEHMRArmK 180mL Faon 0.80g NaOH, B EAHHTH 1.12g &
ol M F oK P, B4R 20mL 0.25mol L! AgNO, £k iE kg, #HRBF8HE
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REAESHAMNMRY, BERS AERARMARTRTEHNSHS AR, TEA HL,
©h Agt TA RS L W (AgHL, Ag(HL); , AgL—, AgLd™). B LR HEAHFH
B R 4 2 M X % AgHL [T,
1.3 XWBH*E

ARBREMEDSRGEHE (T) HEL, ARBRESWAERSHE LR R W
ERGRE, AR TS AERE. WARCHE (PVA) AARAD THLEGRRITE.
AFE D HMLA LRSS HBYREKAESE 410nm 204476,

* 1 HSnhble
Table 1 Preparation of nucleil®)
Catalytic nuclei Pds CoS Ag Pt
Reactant PdCl, Co(NO1)y-6H; O AgNO; HaPtCle
4ml, (0.45%)! 6ml, (0.30%) 4ml, (1.00%) 4ml, (0.75%)
Precipitant NazS Nai 5 SnCly-2H; O SnClz-2H; 0
3ml, (0.27%) 2ml, (0.27%) 2.6ml, {1.00%) 3.5ml, {1.00%)
dispersing agent FVA PAV Gelatin Gelatin
40ml, (D.40%) 40ml, (2.00%) 40ml, (0.50%) 40ml, (0.50%)

[a] BRT WA FRGI, HELMYSHTH. [b] RESYH TH

VALE A KRB kA A R (R Ag . Pt MALIK), AR ik 44 (AgHL)
fort X W (HQ) ik 484 M, meMAmd R e, 8k M U Kb tei
i ifiddls. RBAMZEMAR, RN E A4S LM (0AR 0.283cm?); MR
PHawm, fhbdhtefed R e Bt RRDEEARE RS WGVINAEFEY
F AL MM A H .

q b 9 1B 24
e mal L7
H2 anENEERNNEN
Fig.2 The effect of concentration of
nuclei on the rate of physical de-

H 1 FRfiftHMaER B HER
Fig.1 The effect of various nuclei on

the rate of physical development
l-no muclei, 2-CoS, 3-Pt, 4-PdS,
5-Ap

velopment

1) CoS, 2) PdS, 3) Pt, 4) Ag
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AR 2HFHMBARRASFEIMMANY 1.01x10 mol L F, tedt PdS, CoS ,
Ag . Pt O LE KL EZRA T A A B, MEERXLE 1 KRB 1T
HERAE, AHALRLTIARTRAERERE S, RRAHE, MANRE AL
Fl. $HEAERERM, HAEERSH. LAHSEELALZ: Ag>PdS>Pt>CoS.

®2XRRt
Table 2 Experimental condition (25 C, pH=8.6)

Component Concentration
Gelatin w=0.80%
Silver complex 4.34% 10" *mol-L—1
Hydroquinone(H2Q) 2.50% 10~ *mol-L~?

2.2 SRR R B R B R
2.2.1 B4 b BE X LR R BE 6 B TR

BA2HEBREY, ATTRFAESRE, ML DEtdLts RERAFAD &
B 0.1 AT E AN ¢ AR R AR A dD/dt. v dD/dt M RAEFE, THE
2. dEAE, SHRAHIH, dD/d MERASH L AR LA, EYHERAES
0.5x10 *mol-L~! #, wh#idM 14, Ag HMeRAHM dD/dt ¥ ¥Rk, 54
A M 1.0x10" "mol- L1 H a4 A .
2.2.2 FRWGPRSE LA [AgHL) P BEXT 52 5 HE Y o

BE A 2 P [AgHL] A, AERUHFRE, REL logdD/dt # -loge 4FH, T4#
BLERAA R XA (LB 3 6k 2). IR ERARARBSE S [Ag(5:0:):° £
FI AT oo it Robidna (LE 3 dsh 1). KMRATHE [Ag(5:05)]° i
A RoA M, RAARY R LM, METHE MR EAD, ARRETAERE. &
[AgHL) A Mt EAx A d, % fi ki, BAMAERAMNLFNE. 2, B8Rk pAg &)
R RN, % [Ag(5205):]° MAMKH, Fikés pAg LM Bk, XA Agt RET
M, JLeE X2 R Hid ik, BT T [Ag(S205).]" Tt H,Q R AL,
MAESMARB T, HEFARRTERIRRT. 4% 25 Levenson £ —# ¢4 1B,
# [AgHL] £it, MARA L, pAg TM . BHENTALELSNHESD T8 F
M, wA KM [AgHL) TR A KF.
2.2.3 X3 R HE A BT S BE A R

Bh 2HEREAN, RATHRE R A, MEARREOTL. RBERAD,
HE MR AE L 0.625x107Y ~5x107¢ EE AN, LAWK, NMHREYH
3o BBk e
2.2.4 pH R

Bh 28R AM, L FERE pH (i, 8.60,8.78,8.81 £ 0.15, FriR e X AW, M H
pH A&, AER IR SR LTRSS pHE AHTREHAHLQMHER, £
AT 2 A a6 ¥ Fid ALY HQ= HQ +H*, HQ +O0H™ =Q* +H,0,
Q* —Q%+e, Q° »Q+e, 2Q° — Q4+ Q% , Hit pH M5, M AT ALk B
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Fig.3 Relationship of the concentra- Fig.4 The relationship between tem-
tion of silver complex and the perature and reaction rate
rate of physical development 1) Ag, 2) PdS, 3) Pt

1) [Ag(S203)2)%; 2) [AgHL]
2.3 RWELEHITR
A84% Arrhenious &%, K = Ae F/ET (34 -logdD/dt # 1/T #H (LB 4) THEAR
A A R BEAE. KB P IR AR ELAEI T Eag=52.Tki-mol™"; Epgs=60.2kJ-mol*;
Epi=84.4kT-mol ™" T vl th, BT A& 405k 69 S48 51X AL AP B0 MEAL S MR B R — 5 dY.
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W REE e AR, HREY
(ML) & —A “Z e | EA
fa LA H TRt s, Hak
AN R WAL, 4k [AgHL] 2
iR (HaQ) - BI4E A TA, ek AR R 4 ok,
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Fig.5 The change of current density of

the model cell EF Ao E'F’), B 4% 69 & i L g 5, ix —
—Ag electrode, - - - - Pt electrode BB AT RE A T AP R T G AR A B
Anodic solution: [HaQ]=2.5x10"* #wih”. W HgHma [AgHL) & H;Q
mol- L', Cathodic solution: B, CABAR —RRK, LW, &
[AgHL]=5.0x10~"L R R YA AR A AR - E R LR,

Mt AiAe 81T "ol G946 M. BT
Ag wHFR & B R Pt btk ; sy pH 1, RAFTALMEETL, pHAE

f, RIRERAL (LA ) Bx, AEAFRLA HEZHERARAA LT LMHMN
Bi—Fd, cAETHE_MGLT, F—F6, cleeTHELBRERT, & Agt T
B Ag RF. iZ— kR AR R 6 $ R T A A165 KRR 4R,
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¥ 3 pH FTUe heE W X r

Table 3 The influence of pH on the current densities of model cell

Electrode caguL/mol- L1 cg,q/mol-L~1 pH J/mA-cm=?
Ag 2.5x10°* 2.5x10-% 9.6 1.22
8.6 1.05
Pt 2.5x10~* 2.5x10~* 9.6 1.08
8.6 0.86
3 ik

(1) R A+ £ oy AL A R SR8 S do ik M X R iE Ri2 R 9 Mol R T PI89. JL0R
A& Ag>PdS>Pt>CoS. EM&ANENEES RN Epg=52.Tk]-mol™!; Epas=60.2kJ-
mol™!; Ep,=84.4kJ-mol 1.

(2) R Eik B M AR &4, X 8 B8 MR A AR pH ¥ h i
M2,

(3) RALH AN RBAEY, WLHARAF RE LA HHM, THAMILEMN
W, R0 AL AR AR — R 8. R R 60 PR A —
AR,

® % X M
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The Reduction of Siver Complex on Catalytic Nuclei

Kang Qinghe Sheng Liqing Sun Rende Zheng Deshui  Chen Ping
(Institute of Photographic Chemistry, Academia Sinica, Beijing 100101)

Abstract The reduction of silver complex on different catalytic nuclei (Ag, PdS, Pt,
and CoS) by hydroquinone was studied. Experimental results showed that the effect of
different catalytic nuclei on the reaction rate are guite different, the sequence in the or-
der of decreasing rate is Ag>PdS>Pt>CoS. It was also revealed that the reaction rate is
proportional to the concentrations of the silver complex and hydroquinone. An electro-
chemical model cell, made up of silver or platinum electrode used as catalytic nuclei, silver
complex and hydroquinone developer as electrolytes, was devised to measure the cathodic
and anodic currents. Experiment showed that the change of current density measured
is consistent with the rate of the raection. This result supports the theory of physical
development,

Keywords: Silver complex, Catalytic nuclei, Physical development
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