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The Synthesis of Hardener for Photography and Hardening Test
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ABSTRACT

The hardening test of gelatin with 2,4-dichloro-6-hydroxy-1.3,5-triazine mono sodium
salt was studied at pH 5, 7, 8 and about increasing temperature, respectively

The hardener was prepared by the reaction of cyanuric chloride with sodium hydroxide,
disodium hydrogenphosphate-12-water and trisodium phosphate-12-water in the presence

of water.

The product was identified by elemental analyzer, IR spectrophotometer.
Novel hardener can be used in photographic emulsion and showed very good hardening

effect.
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Table 1. Reagents

AR E AT BY AUAE 3

Reagents Grades Supplier
KBr G.R Junsei Chemical Co.,Ltd.
NaCl G.R Junsei Chemical Co.,Ltd.
KI G.R Junsei Chemical Co.,Ltd.
AgNO3 A.C.S Aldrich Chemical Company,Inc.
H2S504 G.R Junsei Chemical Co.,Ltd.
C2Hs0H GR Merck
Dioctyl Sulfo-
Succinate Sodium Salt G.R Aldrich Chemical Company,Inc.
Gelatin(PC) France ( Lot 54761 )
Cyanuric Chloride G.R JANSSEN CHIMICA
NaOH G.R Junsei Chemical Co.,Ltd.
Disodium Hydrogenphosphate- G.R Junsei Chemical Co.,Ltd.
12-Water
Trisodium Phosphate- G.R Junsei Chemical Co.,Ltd.
12-Water

Na,PO,«12H,0

Y Y + Noop NPOHO

CI

Na HPO,-12H.,O

cl N ONa
=
\H/ j/ + NaCl + Na,HPO,
N N

Cl

Scheme |. Synthesis of 2,4-dichloro-6-hydroxy-1,3,5-triazine mono sodium sait.
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Table 2. Yield, elemental analysis of product

Product Yield | Elemental analysis
(%) found (cal.)
2,4-dichloro-
6-hydroxy-1, C H N
3.5~ 92.33
triazine mono 19.21 1 | 22.20
sodium salt (19.17) (22.36)
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Fig.1. IR spectrum of 2,4-dichloro-6hydroxy-

1,3,5-triazine mono sodium salt
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Table 3. Hardening effect of photographic emulsions at pH 5

12hr 24hr 36hr 48hr
Hardener(mL)
30C[50C|70T}907C|30C{50C|70T|90C|30T50°C|70°C|90°C|30C|50C|70°C|90T
OmL v - - - v | - - - A} - - L VANRE - -
0.3mL A |V | V|- | A A|VY A A A A A A A|A| A
0.5mL A |V AN |V A | Al A V| A A A A A | A A A
1.0mL A A |V | A A | A | A A A | A A A A A A A

Table 4. Hardening effect of photographic emulsions at pH 7

12hr 24hr 36hr 48hr
Hardener(mL)
307T|50C|70T 90T [30C[50T|{70T190°C|30T|50C|70T|90°C|30C|50C|70C190¢C
OmL vi-|-1-|v|-|-|-lal|l-|-]-]a]l-1-1-
0.3mL A\ 2 VAN AV - A |V ATV ]| AV ]|V A | A | A |V | V¥
0.5mL A |V VIV  AIVIAIV A AV A | A A AT
1.0mL A VI A |A A | A|A]JA | A& A A |V | A A A A

Table 5. Hardening effect of photographic emulsions at pH 8

12hr 24hr 36hr 48hr
Hardener(mL) . . .
30C|50T|70T |90C|{30C|50TC| 70T |90T|30C|50T|70C|{90C|{30T|50C|70C|{90C
OmL Vit -1 - VY] -i-]-lAal-1-1-1a]|-|-]-
0.3mL viIv |- = I A VAN - | A|A V|V ALY |V A
0.5mL VIA | VI -1 &A|A V|- | AA|ITV |V i AlA| A|Y
1.0mL VIiA | Al - | AV ATV i A AVY A | A|A| ATV
A AYLE] 100% 2E v o ZoeE) 80% Ol BE A AYAE] 50% ol4t BE
Voo ZetetE] 30% old BRE - - ZodE] 0% (XS] HAR)
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