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Reversal Bleached on the Effect of Superadditivity
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Abstract: This paper shows that the diffraction efficiency is influenced by superadditivity for the
combination of the different developing agent and concentrations in the reversal bleach applied to the
Slavich PFG-01 plate to be used for recording transmission holograms. The four developers based on
ascorbic acid in combination with metol, phenidone, hydroquinone respectively, were studied. In diffraction
efficiency aspect, the superadditivity effect of mixture of two developing agents is lower than one
developing agent developer, AAC in the reversal bleach.
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F2OHE 33 AA L] ARG ol dF
719, B3 A% 59 Eopol F83 &L 3 9l
t}. 53] # 3% 214 (optical pattern recognition), ¥
71 7 " (optical computing), FvlE g, tA2Zge], 3t
Ag) AeiAE F845n e 299 gxd
dele] A2%(HDDS) §¢ # AR A dd9
AE3} ABloA FoT AT FEok2 #AE Rom
Ao

53 E£=2a¥s #3 A A(holographic optical
element) 3]d A4E o] &3t YAIBY AP A
2 o FE Fd B3 1A dFoY 1§
£ M7t "o HolA ZdH, slmz= #57] 59
golA 2, +3FEA T 22 1FHY FAS
7171¢] &2 Bolyd NA=Fe] B3, HE
LCD-4 HPDLC(holographic polymer dispersed liquid
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crystal), A&z Ei= H] 8 7]-8 HUD(head up display)
XA 1 §& Fobrt FdiEa o [1,2].

dutxoz da AlEHE E22Y 72 ofjF@g
<4 (silver halide)2 tt& 7|5 wj@x} vlasie]
A=l & AFNIEF, 2 S/NH|(signal-to-noise
ratio), FH el &old7 AAH o, TUdFH AFo
E A&std F dvke dI FA9 HAAo] Fod
ol 1FY HolA gQlolx AlF}e] rhgditieE A
oANA 7H¢ HelstA AHEEH I U [3-5).

29 A fA 71FE EFEaPL HELES
¥ol7] 93 WS A =, Z9 PP FEE
W BAE e EY ARy Fo2 UEs
gtk B EWe AN FHSL LolRow w3
&t §oo] BHAA AL H=EFPGFe] S2FW
o2 IHAAE vEE WHolY, HxEYHy &
g Az f9¢]  I¥E ¥A Yornz A9
A7t Ao, dytdoz AEuywoly FAF &9
A 22 59 WY Upatnieks [6], Fimia



[7), Hariharan®} Chidley [8], Neip, Pascual®}
Belendez [9] 5ol o&] B2 AF7t o] Fo|A it}

oA 4 FIHL 28 299 Loj2g
ol Fol HolxE 7] #8] FHFLo2 FHUANA
FE Y94 1R Fo 9L g 2oy
o AlgEHE A4 FFozE v E(metol), =R
#+=(hydroquinone), ¥ Y+ (phenidone), l-acsorbic
acid o] 3t AL 3 712 AL F4L ALE
e AEE AW, F A @Y F4E& EFINY
AHgte ASE ded, 2 ofE F4 dY F
oko] 7MX = E&el ¥E F /HAE EFH E$ 9
S 582 UehlEe XY57H4(superadditivity) &
a &ol ot [10].

5714 &3] t§ A7+ Metol-hydroquinone
< ESIY TE MQEZ Yo HE AEHALY,
Madrigal [11]] 98 F 7k &% F4& £
AN L o] 43 3HAAEY FTUE MAL T
o] Fojxth FA|uk, ol AE&FEW FAHE A7t
R Eolglon, vbd g digk AFE nuEA T
aHAH F 7HA 8 Fgo] EFE LY EEY
& g& yigloe] nAE Ao AL @Y 49
Fxo we #F99 F Qoevg F A A4 F
o] 4L gEsty wrAEoMe HPEE A4S
Solny nEEO| FAARNE AT £1E LolE U

2. o 8

FYo=zt: Aol 6328 nm, ¥ 10
He-Ne #o|AE Al&3ld, F o] o|F+ ZrE
45°2, 5 H9 A7le vl A9 LIE 3o FUHF
47} 1200 lines/mm<! 33 219 33 AA
E Azl 712 vjz@ & Slavich PFG-01 plateg
AR8-3F o}

¥ 12 B AP wrdEwe] A HAolx,
2 499 =4

4ol l-ascorbic acid® FHoZ d 7HA] @4
He Abg3tch. A HA = l-ascorbic acid T At
23 AAC, ¥ WHA = l-ascorbic acid®} metol2 &
3 MAA, Al ®AE l-ascorbic acid®} phenidone
2 E¥3 PAAC, Yl ®WAE  l-ascorbic acidet
hydroquinoneS &% 3 HAAC otk dl 7FA] &4
AN z+ AN F4o FEE 2Este WA EYA
o] SldE S SAE A+

mW¢<!1
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Table 1. Processing schedule for revesal bleach.

Processing Time
1. Develop 4 min
2. Rinse in distilled water 3 min
3. Bleach 5 min
4, Rinse in distilled water 3 min
5. Dehydrate

= Dehydrate in 50% isopropanol 3 min
* Dehydrate in 100% isopropanol 3 min
6. Dry at room temperature 24 h

Table 2. Developer composition(g/L).

Formula AAC MAA PAAC HAAC

L-ascorbic acid 20 20 20 20

Metol 1.0

Phenidone 0.2

Hydroquinone 6

Sodium carbonate 60 60 60 60

Table 3. Reversal bleach composition.

Potassium dichromate 08 g
Sulfuric acid 1.0 mL
Distilled water 10 L

HHE 93] wiel,
otzhe] Aol AL e AN BFE FIA
7lE 9g8E e EIAE I @AY e o
A9 gAddMT 75L& L] gEd gt E
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2 d3NA FLde HFE LoldA e AEE
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=

® 3L b EWe 24& e Rold.
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e dAbEel S fAle AARANA ¥ALE Doyt
22 £53% YA yiabE 38 A9 st d,
B AgoMe shabEe A3 dass A

dyror PN F4L



A7 AA A 283 =84, #23A A5Z pp. 403-407, 2010 5¥: &+ 405

—m— 4g
30 —o— 10g
—a— 20g
20 —o— 4bg
—&— Bog
10 —A— 100g

T T —— T T T
[ 100 200 300 400 500 600 700  BOO
Exposure onorgy(thcm'}

Fig. 1. Diffraction efficiency of AAC.

3. @3 % 2@

a9 12 d49 AACIAA dA FF l-ascorbic
acid®] <o wE urdEWolA HFL WIS
vetd a2 Zojct, @4 2 l-ascorbic acid®] ¥
o] 20 g8 W, Ho3HEE 89.0%E YEIHUG.
L-ascorbic acid 4 g, 10 gollA 3 HE &L 2o,
100 g 7 F7HA7184 g3 A Ha &L
#daste Aoz YEREG, ol T 49 AACY
#dztgo] 4 F9l l-ascorbic acide] %ol I
£ g 7 UeE ¢+ A

a2 3 l-ascorbic acid®] 7} It AL =3
g 4 flen, AF Hxdgdde 2YAE F&HL&
o2 FAAIE FilolFaARE 7tAH 21 Filo
TEAE 4T T veEFFgY 290 =&
FHo o]F3Y 2999 293 A F&HL20
2 g5 @4 e ol AEEYo|y 74
AedAAAEWe] F9 HedFPge 290 =F
FHOoR olFste F&L0] HE FHIHHP N BF
SgdeoE AAAYHC ARHo=z do} e 299
%ol F7tetd A& WEIF AAA Hol HEE
o] ¥5E 7HA & F Ut sA|u, wrA Ry A
£ ALE 28 BEYFAFAA AAHD v xEFH
Foldle ALHA ¥ 290 AL HMZRE /1A
LA €t gt Hx=EFYgY 290 EFFYe
2 olFd 2999 &9 Zo] 4208 §
B2 Hx3994 do} e S99 #Fa2 93y
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Ao dqle] €.
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Fig. 2. Diffraction efficiency of MAA.
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Fig. 3. Diffraction efficiency of PAAC.

Bl agjzolrt, #4 FF metold § FFA T ALE
g #dd MSCY HuHa&L 344%°dch. 2
dd ¥ 71x] @4 FF l-ascorbic acid®} metolS
T A MAAS HSHEEL metol 10 g
oA 80.3%°lN o, @Y MSCol 4|3 3)Ha&0)
2A F7tstdch. 28y a2 Zo A BKXo] metold)
Fol FMEFE SHEL L #FAadPon, 100 g
e 493 22 3HALo ZAHAT. Metold
23 9oz wE ALe v, o3 P =F
g 29a7A FLse @Y Fgolrt aPH =5
F99 2HAFH H=EFYY &29x dFEo ¥
HE @4 At 1%/ HY, F5L0% Yy
£t &Yo] F/EEA vxFd g Fo} g 24
< ZAdA "o o3 A FHE Wz I
29 3 AFTE A2E MALA HE Aol

19 3 l-ascorbic acid 20 gl A4 phenidone®] %
< 23y A EYoA Y MaE SAL el
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Fig. 4. Diffraction efficiency of HAAC.

Aol #4 9 phenidoned 3 7}A ¥k ALL3 &
2 PSCo HdsHE &L 4.0%°]91t}

L-ascorbic acidS #H7Fs #4499 PAACAAME=
phenidone 0.2 ¢ ¥ o), FNIFHE L 66.3%= A
ol PSCol &) =LA F7HsA.

7123 phenidone®] ¥o] F7lET-E HELELS
284 Zxsgen, @49 MAACA metole] %
of e IAFEe ¥HZHE 2)9 v=F AFgFS
el ALE Mol l-ascorbic acidel th¥ phenidone
7 metol®] @A FFo A9 nj:3 3lohE EAS
Ad RAeg AztE|ojF}. C. Neipp [12] & A4&%
oA @4 PAACE AH83te] 782%¢] s|dag
& B whdgolMe HEE 66.3% Y
3] #r}|, l-ascorbic acide] ™ @ phenidone? *
F7Hd &dUt dbduEwel A9 gises Aew
1207 a=

a9 4+ @4 HAACS] hydroquinone] & 3
HEEC] W3E B £k @4 F9 hydroquinone?
g x| ALg3 A4 HSCo A" EE 305%
o H3 F 7HA] dFFHE AL HAACS i3
HEEL 762%=2 F7Fst3th. 121 hydroguinone
o] Z71&FE IHAEL 453Hd, 100 golA Hd
JHEES ey, o Fo| BolAFE Ha A
B&o] i, delA dvd @ F metol
3} phenidone?] 7+ Y AAC HA Hstd
T= HAFE 52 BHYA Y hydroquinone?

2 924 YegdE & F At ol d@F
22X metol?} phenidone] 3}3}3 Ao Hlx3iti=
AE o] g 8 F+= Z3o|9, hydroquinone
e & 540 LS 9u g

F 7R @Y F4L EFE AAEY HoA
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22§ 71 AN F4E AL AFYE] Ho
slda g vg o e FoyR oA yehgt
ol F 7HA @ Foo] oF =R A} wb
HEWAA x=ZoUx|gx Aue] glon, It}
2 A% ol FaTe] FUE 2P A3

4. d B

B A7 HEEE0] Yol AL AF7 un
A AN HEELEE FAE F de W
Yo g F 71X A4 F4E HUlsle 2814 &3
2 Q% 3 dago EHE& AU

@4 F9F metol, phenidone, hydroquinone 2}z}
g ZFA RS ARERE @] H]3| l-ascorbic acid&
F7F3t] F 7R 4 TS TR YA =
74 AHE A HELC) FUEE Rew 4
Elgtt}l. 53| l-ascorbic acid®} metols EFI A
e @4 FFe EUIF Ao HE e gz
&) Yerstth, l-ascorbic acid & 71x @4 F¢fo
2 olFoz AN AACY AS /M1 EL 3Ha
& 80.0%% YEhAS. F l-ascorbic acid® 3%,
ogE 4 F4E AUteds o AN HEE
o] ZF4HE ARE 4L & YUY gz F A
@Y TS EFE Y9 AgoE ddd AAC
o Hla ¥ wFUAdA HUNHELEE IS
T AUt

AZ7A e Axz B A Fue] wyogw
25714 2 E 843 A F49 24 FEE
g 229 PELY F1E 58 5 g
o ZEaPL AFY F v A3
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