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Abstract

Within its “Integra” System launched in 1995, the Fuji photo Film Co., Ltd., has perfected a total graphic
arts processing system that provided ultra-high contrast through the use of alow pH (around 10.5), amine-
free processing solution. This revolutionary new graphic arts system has realized overwhelmingly high
image quality, ultra-high running stability within changing processes and processing environments, and the
world's smallest replenishment quantity requirement. One of the key technologies enabling this new Integra
System was the development of two novel nucleating agents.

The authors of this report made a comprehensive study of the relationship between acyl-groups of
hydrazide nucleating agents and photographic performance (nucleation activity, running stability) and
storage stability characteristics. This study was made using detailed data from a thorough kinetic analysis.
It was a difficult problem to satisfy at the same time the requirement for both high nucleation activity and
good storage stability. But using the knowledge acquired through our studies, it was possible to design very
unique and novel acyl-group structures that finally proved to be good answers to these conflicting demands.
As aresult, we managed to develop two types of new nucleating agents comprising these acyl-groups. One
of these novel agents is suitable for scanner/camera films (projection and output-sensitive material groups),
while the other can be used for contact-work films (reverse-sensitive material groups). Both of these new
nucleating agents show high nucleation activity in low-pH processing solutions, and both have excellent
running stability characteristics and good storage stability. Throughout these studies, a quantitative
correlation between nucleation activity and the structural demands for hydrazide nucleating agents was

successfully attained.
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Table 1 pKa Values, Nucleation Activity, and Storage Stability of
the 0 COCFs Type Hydrazide

0
- n
SE-sonu—Tp-mm—C-x
X pKa2

pKal
Nucleation i
0COR pKal* pKa2* Activity at pH10.5 Storage Stability**
0 CHO 12.0 9.8 Low Good (95%)
0 COCFs 7.71 10.55 High Poor (42%)

* Acetonitrile : H20=1: 1
** Residual amounts of hydrazides (600 , 65%, 3 days)
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Table 2 pKal and Storage Stability of Some Acylhydrazides

Kal Strage Stabilit
Acyl Group (THEIH:0) (600 65% 3days) 000000000000 000000000000
00 COCFs 8.26 42% goodlolooboboooobooboboooon
[0 COC2Fs 8.02 7% goooboooooooooooogooooon
[0 COCsF7 8.09 79% gdooodcoCrsoooooonoao
0 COC2F4s0 COOH 10.48 95% 0 COC2FsO0OCOCsF0OCOCsFs D OO oo
[J COCsFslJ COOH 9.85 90% O0o0o0oo0ooobooooobooooooao
(II) 10.66 97% Table 3 pKa Values, Relative Kinetic Rates, Nucleation Activity,
_C@Fs and Storage Stability of Some Acylhydrazides
J COCOU NHph 10.77 99% 0
i
0 COCOO NHCsH- 10.64 99% /@—SozNH@-NHNH—c-R
Ballast
* » |Rel.Oxid. | Rel.Hydrolysis Storage
6.0 Acyl Group pKal’ pkaz Rate** Rate** v Stability
[ COCFs 7.71 | 1055 | 1.00 1.000 17.1| 42%
55 | ~COC2F~COOH
[0 COC2F4sCOOH | 9.14 | 10.57 2.73 0.092 18.3| 95%
[ COCaFs 7.71 | 10.57 1.21 0.169 9.2 | 77%
[J COCsF7 7.70 | 10.09 0.98 0.080 8.3 | 79%
[0 COCeFs 9.80 | 10.90 3.39 0.001 74| 97%
0 CHCO 12.0 | 9.08 0.92 0.005 Low| 95%

* Acetonitrile : H20=1: 1
** Acetonitrile : B. R. Buffer=1: 1 (pH10.5)
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Table 4 pKa Values, Nucleation Activity, Storage Stability, and
Relative Kinetic Rates of Some Hydrazides

No. [pKal* | pKa2* | v | GaiC | Gk Rate |y Raee
2b | 7.8 | 104 | 202 | 71% 1.00 1.00
2d | 93 | 107 | 264 | 93% 164 229
2c | 92 | 106 | 169 | 99% 124 011

* Acetonitrile : H20=1: 1
** Acetonitrile : B. R. Buffer=1: 1 (pH10.5)
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