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Speed measurement of films and print papers

by preservative characteristics

Hoon-Jeong Choi

Department of Phatographic Sclence and Information Technology.
Graduate Schoal.

Dukvong Natfonal Unrversriy

Abstract

It is natural that photographs worthy of preserving be almost silver halide emulsions such as archives,
historical documents and scientific evidences which are cultural inheritances of being importance in a
nation. As these silver halide photographs may he degraded when they are exposed under the various
cnvironmental factors like light., high remperature and humidity. they must he preserved through a
scientific and systemalic method and be able 1o be used as informational data.

Storage conditions for films and print papers are sometimes different according to the durability of
materials. Strong factors which affect starage of materials are temperature, humidity. water, light. mold.
microorganism and pollution in the environment. etc.

This studv was performed to ohserve the photographic and preservative characteristics of [ilims and
print papers through the Weather-O-Meter test and to look for the appropriate preserving methods. In
other words. we chose several popular photographic films and papers in the market and then gave them a
constant amount of exposure using a sensitometer. After being developed in a controlled bath they were
measured the speed of films and analvzed the AgX grains of materials, the structure of emulsions. Also,
allowing the sensgitive materials to be artificiallv deformed in a Weather-0O-Meter and measuring the
optical densitics of films and print papers. we analyzed their durabiliies by comparing several materials.
[Hraviolet expasure. high temperature, high humidity were three environmental control factors chosen
for this study.

Through the comparison of vellow, magenta and cyvan lavers in color materials. we could evaluate cvan
laver the most stable of the three. Print papers were analvzed more stable than films in the study and
their optical density changes were shown very consistent for the three lavers. It means that print papers
are proper Tor preserving. While b/w films which consist of silver halide grains are superior to color films

which contain dve lavers in Weather-0O-Meter test, there were hardly much difference n print papers.
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Sl EAAE e FAL 71E3E v 9lEhr] $El

ojojob 3hei EAAE URolt Q4B FolAe oF Wk
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11 E 8 A8 AgX A

Sl silver halides®] o¢] 7}% Fuj= TR A o2 Ostwald ripeningAlel 228
chi2] Ostwald ripeningo] @ &z Azkee] MAH¥ s o F w4e 24 29 7184
o] Mlmw AW FAYAZAZRIAE FaEolH rt A A(coarser crystals)

-°ri°ﬂ 7 2 A (reprecipitate) 8 Al Heof ®oh o] 2 a2 sl #lsd o] dAE Al

fet

3 (first ripening) ¥ 2@, W44, Ostwald ripeningoizh gt o] A =
4 Al 7h WboZel EREUWW, mixingl, wirEE s dEA8 BY 52 2
Ho] ool Av|e] o 2FS w Ak o] AL A FAM FT FTU A4 LF
2 olglR o] GA|lZ ol AFFAE FAs e ALl A 9 EdE dA
v FSEM) o2 #edstel 7h7be] abdg Sl RSO R, 5 - AEA, 5

2k delgAE el HY, HEE TES A5 sgrhi]
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4o#e AR BE fAFe AgX A4l

L ISO(T A EE T A 100

<o 40 AR IEA0Me] Apx S1Ake <1 5 BA ¥

AP A AFD(SEM)

20mel AgX 1A

sl g CAF WEHA0mE) ApX Ak 19 7. DAY EE0E ApX A
A7l 190 100¢] WEel A AAHe FFAR sizerl Umlolm WAH A
ojth, 4, AZde QA EMRW A} Zgel A9 wgAeh = AT EAE 2
o, mlEabiE 05m EUAE ImAzelth iAAvel B¥E ¥ oo FUEHI G2
% contrast?l B 8§45 wg Aoz dase nERs 2ad FEIRE Y
ol 2o Ao VPt BAF ASe gEMse ¢4t tlN hexagonal tablet ¥
Hol i, vl At 03um ZLA 1.2me] A2 E 2 5 Ak Ax BE wE F Y



of AgXelHe} PlwA, YAt Fne PESuw H§E
G owEe A% QAGHTE FFAW A Bael g

=
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o] Walvh gliz Hol whakel Yol UX sizest ArlH o wol FrhHo, Babe
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1 140 CAF olEk A el AgN 9hAb> <Iigl 15, DAF <187 €] AgX
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b bW ZE 2 BWUAEA FAFY AgX 9ol dardn g AHA(SEM)

gge) AgX QA7 Be A

iRl 160 AR FLE0D 2] AgX gt SO 17 EAR Zowglaial el AgX QAR

~Supercoat

Blue sensitive

Supercoat : 0.7

Tnyer
L Creen sensiive Blue sensitive laver @ 5.3um
i layer
e Green sensitive layer @ Sum
;f&m Red semsitive
. layer Red sensitive laver @ dum
s Anrihatation Antihalation layer @ 4.7m
fayer
> Buse

1A vh

<2rwl 18 CAF el 200

1
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Emlsion fuyer

Supercoat © 2m

Emulsion laver : 3.3um
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: AA color film ISO100, 200, 400
BAF color film [SO100, 200, 400
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<X 1> Sensitometer$t Densitometer =71

Sensitometer

Light source : Lamp P-285{100V, 500W, 28%6. K)

Voltage | 7oV Current : 426A

Sutter speed - 62ms

(NML-7115, MESS-TEK LTD)

Filter{wedge scale) © Fuji NISB (Zhstepsx0.15)

Densitometer (F3-3)

(AE)

DM-530 (Datnippon Screen MEGCOLTD)
DM-400 (Dainippon Screen MFGCO.LTDY

] mMEIZO 7
delgl B2 A

G e Foae Bl 7 A Fel dete FashE B
sed dol® Y, M, Cof ®uld A w58 5
Argeked ST
AFsksith <H 1> w@E 2 FESA AgE ddgule Ateln, & 2

qe) z7i0] <E 2>ef Fo]H)

9] NIoB filterg ol &
7-1981 84 -2

~ AL [=]

o] Al AgH oFE

H
54534 X% gho] A4

color #HE

l

9o
1o = ™ MR-

B AE S oglel, o
(rescaling)¥
o T <® 3>l viEhd spel Zrh

Cyandl 3 SARAES 7o Maw ngoz FY$ 025 & £ Agen s

1 color balance®™ & 3o}

= A(MESS-TEK, NMI.-7115 sensitometer)&

7 A =

y
Polor] gol HuE PYow

o} AF8 9
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Yellow, Magenta,



Kodak flexicolor developer repienisher

=) development | 37.8 )
(Lorr for process C-41)
Koduk (lexicolor hleachlll replenisher for
bleach ] . .
process C-41 o A5
. ” Kodak flexicclor fixer and replenisher for AP
% :
process (41
wash 3 Super conditioner
development | 38 CN-16L, NIR
bleach 33 RCF-2IR
fix 38 RCF-3R . s
siabilizer | 38 RCF-4R Tlae
- Hlm rinse 38 TFSC 100 (super conditioner)
i drv 53
CEa | Agfacolour process 71/72 {C-41 BNP, RANP)
CCAb development | 37 .
Ty CD-LR colour developer-LR
3 Cﬂl bleach 31 Agfacolour process 71 {(C-41BNDP) A
' negative fix 37 AP 71/72 (C-41 BNP, RANP CNfilm) |17 ]
C fime stabilizer 37 | APT2 stabilizer "NF" (C-4] RANP, CN-film) =
i rinse 37 waler
dry 38
. Konica color developer replenisher typeb?2
development | 38 .
(K-52N1R-02)
. Karnica color negative film bleach replenisher
bleach 33 o
type 52 (K-32NZR-(02)
[ ) Konica color negative film fixer and replenisher| g | =215
ﬁ@atlve fix 38 type 52 (K- e = | =
EREE vpe 52 (K-52N3R-(3) o0z | |4
o ARG . Konica color negative film stabilizer and
LT stabilizer 3R i _
= : replenisher type 52 (K-52N4R-01)
S e ringe 33 FSC 100 (super conditioner)
- dry B
Asp | development | 24 Kodak developer D-76 65
£ hfW : stop 24 water (G5 P
5 z 5]
-y E fix 24 PPC super fix 108 s
nega wash 24 water 8°
Hilm. dry 5 15%
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&3l I E (color negative film)2

Diffuse density

ol Zhm AW o 7= [SO(ANSD-speed, 1SO-speed, DIN-speed, J1S-specds 9l

ol glom B Ao 2y 26 dAmse] 9lE ANSI PH 227-19814 4% & o

Zkolt], green —;01] EH” }_ 2 Heob YA 52 & =7t 7}2} ‘%% Zo
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<E 3> HelgEe =

A 96.81

BAH 129.58
CAt 83.16

DA 90.45

AL 199.54
BAH 219.04
CAt 219.79
DA 161.83
AAL 41291
BAL 387.09

L}, elsl =) o] &4 3 M (Characteristic Curve)

Qslx o] ol w BB HEel wBIAR theot 2ol AFelA 8l BulH e A%
A4E QAL MHAAT FEAZ o §bal V.M C B/W H2E Helste v

=
Area g Es wyd g #a) Aele F oAddEed gk #HE5E color

halance T2 W waladch thge Aol Abgg AgQlsAieln e AbgE ofF I A
A ZmAe <& 4> gElEel Qo
59187 A4} color paper DA} color paper
BA} color paper EA} b/w paper

CA} color paper

g ] BlAl A Eol g Ee gid AHAEALE A FARsk &t CAF color paper

Typel ® 2%+ mageniasddel HTF=7F 05682 EP\}X%]* o] 3 magenta‘§

0489 B]3 AoiH o mohmr) o] Re 7E BE o FYF =FEFE AHESl 21
]

(=)
Hels o 2e BAFel el B Mo) o7 42E £ S WoiFh AN Q1A



of 7t Zo FAIME <1f 2o =ASHn3]

-t B
1’.
2.0 .
I
i/
£
;
z / Magenta
3 ; .
&' e Yellow
. Cyan
2.0
L
4 30 28 10 00

<19l 21> AAF #HE dskAe] 54
[Exptime 1/16s]

il
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Process _ ‘?li} .
N e TR
type | : :ﬁlﬁ-{-}i;:' :
Kodak ektacolor prime sp
T development | 37.7 )
Axp developer replenmisher
‘coizﬁ.r “ | RA-4 ) Kodak ektacolor prime 4% | A%
o bleach-fix | 34.9 . N B
" paper. .| process bleach-fix replenisher 202 |93}
e stabilizer 34.8 super conditioner
drv 60
: BAL : development | 38.0 Pl
col_b_r'_' CP-47L| bleach-fix | 38 P2 RRL S
‘paper |process | stabilizer | 35 151, PS2, PS3 152|913}
' dry 65
E Agfacolour process 94 colour
RN development | 35
CAL Agfa developer
RS Agfacolour process 94 2 | A
Heolor | colour | plegeh-fix | 33 | SR
" rpaper’: process bleach—fix 0% | ¢i3t
Foogn o a4 stabilizer 3 AP 94 stahilizer
drv 65
Konica color QA paper
development | 37 )
0 T developer replenisher (ypeZ2
e DAY Konica color QA paper
o : Tvpe . .
. color P bleach—fix 35 bleach-fix and replenisher AL
SN 4%
- paper - type2?2 Sk
S R process ;
L Konica color QA paper super
stahilizer 34 ) )
stabilizer and replenisher type2Z
dry 5te}
- development | 27 Kodak Deklol developer 253
EAR -
S stop 27 water 102
bfW TE
C - fix 27 PPC super fix 3E ol
- paper 213}
S wash 27 water 0%
dry 27 158

26




AA A Eo] AL vellowM o] Aol Fwrt 0312 EFAMAIE 9 0.2690 Hlsf Ao
Aoy =k BAF AE HoE vellowFE o Fivt v v cyanF ) =7

& 0182 eA 2] 01500 Ble FHen FopA 7 AFe Bal olnA ]l M4t
# 2 JEhF ok

=)
oL

4-4. REAE (W74 HAE)

A dejzn 2zb IHe] Yellow, Magenta ® Cyan® Alsd&<
Z

Weather—o-meter( -8} 7} &2 x))ol] do] AAREA ] WMatE A

<3 5>Weather-o-meter (=371 A])-Atlas Electric 25-WR(1979)

Light source Xenon lamp 2500W
— . Xenon lamp : Ao 713 7}77}% 4.8 U=
lemperature 00T
,uI_O_] o ZH=7L~7) A A LL'}‘LFQ 71(_.]_
Hum]d]ty 6006 »~0] HI-J«] o m o /,-1 15],1]_ ],,: E{ T
Experimental time 120hr

29 w744 o %—?ﬂ ";"[@Q ZANA 120 A7 A F AU FE WS S

el B HoR w577 Huch 22k 037, 035 3

% 5= s 2o dHeR AL FE def

2 etk o] AL #e) AL wol W w2 wHe $AHAN yellow, magentad 2
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ISC 100
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b, % 1SO 200

2= 180 20090 el A= "t 038, Fx 1SO 4009 thal 413 0.309) F#xRetE WY

ou Pt Z7bstelX Yelow WAZo] HU Al Zrheix @b 2 olft 7w 9
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c. A& IS0 400

IS0 400°) g Y& wwwals= AAT 022 BAZY 03832 AAZE Wt o
H

M
3
N

a2
>

»
.
-
e o 22 /

Density

'\
N
A
Density
AN

- ez " aaeann .
woaceorotET
0.6 s
a5 s e 0 4
<40 -35 -30 =25 =20 -1.8 10 Db az 0.8 1. AL 5 a0 2h -2n 1% 0 ) oo 25 10
sag ll Log 1t
CIE 300 A4 HE TS50 400 % =¥ S -vellow > <7150 31 BAF B E IS0 400 FEWE vellow>
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2D 7heo whE Magenta WA S0l Fde T
a. dE ISO 100
P 180 1009 g AEAbE del S8 BB M3 HEYL AN 3§ B
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