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Structural Analysis of a Silver Halide Microcrystal
Using an Analytical Electron Microscope

HEH#F
BARRADN 2> 9—

Inoue,Masamitsu
Analytical Laboratory
Research & Development Center

v

o

Abstract:

The structures of silver halide microcrystals were analyzed using an
analytical electron microscope. Ultrathin cross sections of silver halide
microcrystal specimens ( approximately40Onm thick ) were prepared by
emboling them in Epon and sectioning. The specimens were mounted
on a liquid nitrogen-cooled holder and studied. Observation of their
internal structures and Energy Dispersive X-ray Analyzer (EDX) analysis
were accomplished with an analytical electron microscope.

This procedure was applied to homogeneous, core/shell, and Multi
Structure crystals. The boundary patterns observed between different
phases of the non-homogeneous crystals agreed with EDX analysis. We
believe this method, combined with such others as X-ray diffraction and
surface analysis, may have wide applications in the developement of
high-performance silver halide emulsions.
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Fig.1 Method of specimen preparation
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Fig.3 Interaction between electron and substance

Fig.4 Electron micrograph of an ultrathin cross section of an
AgX microcrystal

ri

1\ Objective lens

Objective aperture

Contrast

Fig.5 The origin of a bend contour

LTSS HOBIZsIET 5,99 — >, Figbn &
I RRATAGY T B K & T AR bz B %
Wi & A5 AT T WA AGT X Wi & oAbz k
DILEDE L v E 2 AT - Thatkbk B 5,

(BREN—HE SN D FRR D& T RIA R R & V), HFLD
CIZHIET B39 — Rl TH V) . &1 IfsR
TIREMNZDLONWZL 5D TIZ . ZDORMDIE
THBATVEH, WOBT L MTERENZEIC LY
W RZBDTH D,

118 KONICA TECHNICAL REPORT VOL.2 JAN. (1989)



Crystal

Contrast

Fig.6 The origin of a thickness fringe image

Fig.7 The origin of an edge dislocation image
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Fig.10 Parallel moire patterns of overlapping dislocations
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Specimen | Diameter | Agl concentration Note

Homogeneous Core for

No.l | 0.8 um 26 mole% | No.2 and 3
Core: 2.6 mole%

No.2 1.1244m | 2nd phase: No.1 plus shell

10.0 mole%

Core: 2.6 mole% No.1 plus

No.3 2.0 pm Sc"]’;g:ff?égg phases: multiple phases
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Fig.11 X-ray diffraction profiles
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Fig.12 Electron micrograph of an ultrathin cross section and EDX analysis (Specimen No.1)

4.2 FHENo2

Fig.13 (=4 6] 1y )l - Wi G LR U)o p d 2 73

(1)‘ i x by IJ TmEDX }}'H_THEL#‘IJ\TQ f'lli'\liu.”l J:,"l-
hTa?,/ v 2 LORERAMIICHETE 5, EDXT

T i3, 5moleZ.

12k 5 2 MaFRIL#E S fr g S
L L9, 0mole% T ’rfiéll'Hl(,i'U toifia 7
4.3mole%. > = V9. Tmole% kv 9 #EHE X (T3 L

Twa,

phase 1 phase 2

Fig.13 Electron micrograph of an ultrathin cross section and EDX analysis of phases 1 & 2 (Specimen No.2)
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Fig.14 Electron micrograph of an ultrathin cross section and EDX analysis of phases 2 & 3 (Specimen No.3)
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