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AFM Force Curve Study on the Surface of Silver Halide Microcrystals(2):
The Dependence of Surface Characteristics on pH and Gelatin Type
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The surface characteristics of silver halide microcrystals used in photographic systems were investi-

gated in aqueous media, using the force curve method of atomic force microscopy (AFM). The thickness

of the gelatin layer adsorbed on the crystal surface was directly estimated using this method of AFM in

aqueous media. It was found that the thickness of the gelatin layer depends on the pH of the aqueous

media and the gelatin type, and that the minimum thickness of the gelatin layer is at the isoelectric point

of the gelatin. It can be deduced that the repulsive force effect originating from the gelatin layer has a

minimum value at the isoelectric point, so that the crystal is attracted to the surfaces of other crystals and

to other surfaces.
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Fig. 1 lllustration of force curve.
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Fig.2 Force curve measurement in water.
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Fig. 3 Short-range force curves of the gelatin-eliminated sample
and gelatin-re-adsorbed sample.
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Fig.4 Model for non-linear force curve region.
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Fig.5 pH dependence of the thickness of gelatin layer
(alkali-processed gelatin).
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Fig.6 pH dependence of the thickness of gelatin layer
(PC gelatin).

KR LR » o €5 F v oSEHIETES 7 v
DREBOES BE/NEI > TWB T ENDPB, Wi
A3, HFEAEEA L pDH TR ES F VBIck B H
FII& 0 EEPHIC RS E WS T Eictis B, D pHITIK
HTaH8RIE. €55 YO R Y VEIES & @A —3K
LTED, MELTVWEESF vEMFET 5 C Lici
K9 2 LHERlTE 5,

LEALETEE S T Y ENROIE L T, K
TI0B & SFEME IR bE L. TEREOREEE
THRE LG EORAEN IR /NI VW, TD X5 ahf

RIMOFFE IR FEEPNEICRESCEET L260TH
5EEZOND, TRbEESF vEEA pH OBREE
Tl ¥ 5 F VIREBIC X 2REEINES 0o, B
PHEE VS BHRICOB B E SR TEED 5 Wik
FEhOYEEROBEESHEZ D R0 EWV S T EHIR
BN 5,

€5 F VOIEE FNMTOWT Fig. TIZ/RT,

Crystal

Thickness of gelatin layer

H
Isoelctric point P

Fig. 7 Model for pH dependence of the thickness of gelatin layer.
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Fig.8 Dependence of gelatin layer thickness
on Br~ consentration.

w
o

AN FPRETI FNENI RNEN] FNENE NRET]

Thickness of gelatin layer (nm)

BriRE s L ORRE IEBEOFHEAFFH LT
o 5 2 HlEFEH T ERZIT - 70

Fig.8 8L U Fig. QRN L Hic¥ 5 F vIkEE
DES I BriBEICL > TRIFEA LTSS, HIEE
DR TlERkOEA B R SN 5,

KONICA TECHNICAL REPORT VOL. 15 (2002) 51



HHEEOREBICHOWTIRE S 35T & B RIRMNE
THBEM, BILLk-TESF oY 2 VHMEHEEIN S
EVWHIHIR bSO .Y ZHBEERLEEDN S,

w
o
o

[\ Do
o o
o o

—_
(S
o
TIT T[T I T [TI [ TI T[T TrTT
AT FRETI CAETI NUERE FURNE NUAT)

Thickness of gelatin layer (nm)

100
50 i i :
0 L L L ||l||| L L L ||II|I L
0.01 0.1 ]

Concentration of KNO R M)

Fig.9 Dependence of gelatin layer thickness
on KNO 3 consentration.
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