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Abstract

The practical lith developer is a hydroquinone solution of moderate alkalinity
and low free-sulfite ion concentration with potassium bromide as the restraining
agent. In the study on composition of lith developer to promote high sensitivity,
high contrast and long term preservation or use, a new composition of lith
developer, namely PK lith developer, was developed and it was found that PK
lith developer was superior to the lith developer which was commercially
available in terms of contrast, speed and preservation. This paper also describes
studies on the addition of hydrazine to PK lith developer, which have led to
further improvements in the system.

1.A &

Foll 2lsto] el AW 2o YRS A9 $AMo] sl VAR o) Yol
230 £ Qx ur) ] WAE vrel oo YAT AuHoz B W
go] AAHA HEEA FFEE FUOE FHE YA AHAA 7HA3 s So] @



&
o{

A48 #) A 14 A 23F 1996.

Apolet P
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A# 7iet2 halogen lamp 500 Wx4709] 38 o|£3lx2 Kodak AEQ step
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Lith @4t Alzof] A5 FF 22+ Junsei Co. Al1E4] hydroquinone (CsHa(OH)o),
sodium sulfite(Na2SOs), sodium carbonate(NaxCOs), boric acid (HsBOs), potassium
bromide(KBr)¢} Aldrich Co.9] formaldehyde sodium bisulfite (HOCH;OSO:Na)e] o
Aok o] g3t

Hydrazine2 Aldrich Co. A< 35 wt% F+&9-& A3l on] dA4F A4 25
Are] 9] super fixE AH&-8hg).
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Table 1. Preliminarily decided Basic Composition of a new lith developer

35t q e
B} 0.0136 ]
Hydroquinone Ao N
(15 g)
_ 0.0373 1
Formaldehyde sodium bisulfite 1A (5 H;O
g
N N 0.04 |
Sodium carbonate a4 304 o
(4g)
Sodium sulfite B34 0
. 0.001 1
Potassium bromide A A A A o
(012 g )
0.012 mol
Bori id QA A
oric aci Al ©75 o
water &) 100 ml
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Mz ® 19 72 249 IR e Mg filme Hd FEE Foli, dYALE &
2= A7)7] 915t T 19 71 A A dAEAA|A sodium carbonate®] <F& 0.04
mol(4 g), 0.06 mol(6 g), 0.08 mol(8 g), 0.10 mol(10 g)2.2 F7HAA AHE FYsiict
E 19] 2AA sodium carbonate2] %e] 0.04 mol(4 g), 0.06 mol(6 g), 0.08 mol(8 g),
0.10 mol(10 g)al lith |44 e] pHE z+2b 10.20, 1040, 1060, 10.70 °]i2H, o] AlY
ZA}E Fig. 1ol Jepiglch
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Fig. 1 Effect of NaCOs content variation in the basic composition of table 1
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Fig. 2 Effect of KBr content variation in the basic composition of table 1 except NaxCOs
content is 0.08mol
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ey & 19 718 2A6lA FAEAAY A FEE 0.08 mol 0.0005 molE
TR lith A2 Hejste] 2 ArS HFAgle) vlee]~ lx Ao g A
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ol v 21 A 29l& BEAA A FERe) ¥TE 2724 AEsigh £
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AV, Al AAEAAE F2sA TP 9l AL, ol Wl k23 B2
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S QAR o] et} el A4 1¥ % $E9 RE/AE WA B
AEE B39 FET FHA7) 24} sodium sulfiteE o]-&-shedr).

3E 18] 71 24 AAEAAY AR F=FE 22 008 molF 0.0005 molZ &
A3 lith AAtNe] Aol sodium sulfiteE 0 mol, 0.001 mol(0.126 g), 0.002 mol(0.252
g), 0.003 mol(0.378 g), 0.006 mol(0.756 g), 0.012 mol(1.512 g) 7 AA W= lith Ao
22 A3 e AAH EAS Fig. 3¢ Jehugict
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Fig. 3 Effect of Na;SOs; content variation in the basic composition of table 1 except NaxCOs
content is 0.08 mol and KBr content is 0.0005 mol
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Table 2. The Composition of PK lith developer

BHekE ' g
hydroquinone 0.0136 mol (1.5g)
formaldehyde sodium bisulfite 0.0373 mo! (5g)
sodium carbonate 008 mol (8g)
sodium sulfite 0.003 mol (0.378g)
Potassium bromide 0.0005 mol (0.06g)
Boric acid 0.012 mol (0.75g)
water 100 ml
3.0 — s ——

.

[ J

Neolith lith developer
PK lith developer

4

Densi

Log H

Fig. 4 Composition of Neolith lith developer and PK lith developer
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PK lith d4tefez g sate] Adgert vhad 4 Y22 contrast7} o 2 A}
AX A de F dsE o + UK Fig. 4.

32. PK lith #&oll  hydrazine ®7toll wg ARl &3}

Hydrazine +%A4-& hydroquinone @A H el A7}A71AY &9 Ao A 7]H &
d 52 =9} contrastr} F7Rckm E8ell RusoA] 9ok 2 g peajE PK
lith &AtY o) hydrazineS H7HAZE wWe] AHXA A3E Fastu2} PK lith Ao
hydrazines- 0 mol, 0.01 mol (0.3 ml), 0.02 mol (0.64 ml), 0.03 mol (0.96 ml), 0.1 mol
(32 m) H /M WY G Axslgc). o]9}2te] hydrazineg 718 PK lith A4 2]
pH+= 2+ 10.70, 10.60, 10.60, 1050, 10.40 1912, hydrazine 0.03 mol, 0.1 mol H7}§}k
PK lith ®442 NaOHE ©]4-3te] pHE 106022 RA 314tk Hydrazineg H7[A7)=
ol WolAF= pH7F Fadledl, o)A hydrazine® ok 7]o]xjut 35 wto% <o A}
ejo]7] wiiel 2] ko] Wolx pH 10.708] PK lith &4 de] pHE 7} A7) A 5},

o]2]&t hydrazine ¥7} A#}E Fig. 594 & % 9l=d), hydrazine2 0.01 molel]A] 0.1
mol 7}2] 9] oFbF AH7FAIZ A Sl H71A7) hydrazine?] ¢ko] E7}84-E contrast?}
Z7ketsdct. o] AF= hydrazine®] AQ¥A Z32H4(hydrazine-promoted infectious
development)®] & dlo]e}. 22y} o]2f¥t hydrazine®] AP 22244 o ¢ e
pHe &4 2AEH2125)04T dehte oz wuseld gop 1

Fig. 5914 hydrazine$ #7}31#] 942 PK lith #8442 Mg 4o iz EAT
AL Add ez 47 71¢712 Yehds b6l hydrazine® A7leke] @2 PK lith
dAdez A Hate] EAFIAL AgHeos FAY 7]€7)8 2= = contrast?}
Z7H AR BAE B m )

=3 Fig. 5904 & 4 Qe AME 34 A 28o UXEA §-x5HA
hydrazine®] A7FFo] w2 PK lith 4o 2 Ag stabe] HdyEr) B4 Jehdo
ol 7] FAZ B ATFolA AHEskn 9le PK lith @AF9] pH <3< (eF 10.6)o]
A% hydrazinee] EPAAE A& AL & = gldch

Hydrazine$- 0.1 mol 37} PK lith @4 A2 FAX S 27|24 e 344}e)

AHAA £4& Fig 69 debiigdnh. o) 3ol 302 F2b 8L 340] hydrazined 3
4SHA S PK lith B4902 2% $ WA 84k HO%E9} contrastr fAM
ARA B4E ez 9o,
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Fig. 79 hydrazine® A3 ¥x ¢
hydrazine2 0.1 mol 37}t PK lith &
A& vebdiglct

Hydrazine2 AG@AE F31A 7= A osis B ozt A4 = 715 &
FA 2 A AHE DEAY = 98 shed 2EF FolAY pHE F7HAAA
A AHE 257 ARy G5 ARIAQ S4E 2 S 48 5 stk

< PK lith d4geg 28
Arel o 2 30x FoF AN 3ol At BA F

ir

4.0
35 ﬂ
30 4 ®  control
O 0.01 mol
v 0.02 mol
25 | v 0.03 mol
) ® 0.1 mol

2.0 4

Density

1.5 -

1.0 4

0.5

-2.00 -1.50 -1.00 -0.50

log H

Fig. 5 Effect of hydrazine addition to the PK lith developer
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Fig. 6 Effect of developing time variation in PK lith developer containing 0.1 mol hydrazine

oubg o @ =& pH 99 (pH>125)°14 hydrazine®] hydroquinone &2 A4 &
A}e Z2FAF|BE, o|9}zde] E& pH Al E B F9 sulfite o122 EAdx= &
23} 3 hydroquinone @AMA7} vh$ el ste] Fr] Ats} Fel oste] AME e HE
|7ve] whEEojAich oldl 42 ¥l Y& pH dHelA hydroquinone &34 A4
HAre 22147 4 9le hydrazine FEA¢ g 77 3= st

¥l e pH 9ol hydroquinone @412 A #4-& F41471= hy-drazine
%A 23 R-CéH NH-NH-CHO (1)} R-Ar-NH-NH-CO-Ar-CH.-OH (2)2] &7} &

N
N
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control o j
0.1 mol hydrazine

Density

-2.0 -1.5 -1.0 -0.5 0.0

Fig. 7 Comparison of 0.5 min. development in PK lith developer containing 0.1 mol hydrazine
to 2 min. development in PK lith developer containing no dydrazine

2kl BaElelA ek P (1) % (2) e} hydrazine $-%48 hydroquinone BAFe )
A7HA71 10 FEe] e pH dHeld e A WAto] doju} o}F =L (yltrahigh)
contrast® Z& A4S A4& F e Bystw QY

PK lith &4l (1) # (2) )9 hydrazine F=8S Prlste] Veh}= Ax18 &
HE oz Aste] dFstazt g
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=9 contrastS Z+E sharpdt BAE 97) Ysle] AREEE lith A de] dbxox
Hexrt 23 olx) A o] & gA- e H 2}35}7] 25l B o F-of| A lith slAkele] A
o] T3 ATE Falste] ARH T e lith YR o Y& AAH EA4E 2= PK
lith Aol =4& Wiaisint.

PK lith ®&A)-& hydroquinoned 3AF<ko 2 AH4-3l%, NaOHe} 22 733 &4 A
thalo) mrh oFgt A7e)al NaxCOsE dA&AAZ 23] Ariste] 4 2hgo] &3}
A APHEZ sty £ AAAR KBrg AHrbsled vlxgye] £aF A7y,
formaldehyde®} sodium sulfite®] H7FE& RIAZ  AREste] @A WelA
formaldehyde soduim bisulfite?} formaldehyde + sodium sulfite®] 3 3uF-g o2 gl Alo]
Y5 whepx) g =8 A A% W) skl o) Boric acid®t &%) f21€ sodium sulfite
Z Hrlste] FA o] ¢ E A ES} GEF PK lith d4dg Az

ok olztelo|n] oFgt YA Q] hydrazineg H7HAA =HE PK lith A o2 ejste
A& FAFS hydrazine®] AAFA Zx12-go 28t contrast7} A3 SAHAE E
gk o} AAAl S50 E SEAZC2A B A2te] dEHe ZH}E BT

0.1 mol®} hydrazine #7}3} PK lith @A} o g 30% S d4¥ 3H4to] hydrazine
& ArlslAl @2 PK lith @Al o2 28 5k JAket 3hke] Hdls =9} contrastrt
AV ARRH B4 e
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