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Table 1. Materials o
Pigments Vehicle _ II - — - - _
2 PbCOs- Pb(OH), JIS-5103 Type1l |Saflower Oil* _ T SR R S RN ;
Zn0 JIS-5102' 65  |Acid value:0.03
Ti0s JIS-5116 Type R! Saponification Bwseky
PbO Extra pure Reagent|Value : 190 16 weeks
Todine Number
: 135 Zn0 « B — TiOs

* Safflower Oil contained 0.1% of Co-Naphthenate.
(Co :5.0%)

Table 2. Composition of oil paints

Samples Composition Ratio (&)

A 2 PbCO,4-Pb(OH),
: Safflower Oil| 100 : 20

B Zn0O : Safflower Oil| 100 : 25
& TiO, : Saflower Oil| 100 : 25
D PbO : Saflower Oil| 100 : 20

2.2.1 B[RO

HEROMBEAS » v ACEK-2 offlfzBT 7 7
Y r—x—%RAWT, ThEZRKEO. 1mm OBRY(E
sie Fhb% 25+2°C, 55+5% RH EBGHTTH
JeITERT 16 BREEEFEL, O, ERERCTTRO
TUVVY vZ YAy viligEE 0.076 mm OKETER
B BT el. FLT, ohbdy k) BROEhIE
HO AR LORMRINA 2 P AOPIERM &L
oo Ele, BEO—IHTOWT, H—FKv 7T — 785
7 =— Fd 2 —Z—1Z 168, 336, 504 I L 0% 672h JB
HLUBEOHLEE~<BRR L Lo

thiifie, gEORELEBHCLEAYE TS
fobH s AN B, -2 oA TT Sy — & —
PHAWT, ThEhEEREO 1mm OEELRFoTe T
b 2542°C, 55+5% RH fEB&M T CRLTRA
4 BERBRELSTORB & Uiz,

2.2.2 BEEORE
2.2.1 T L RFEERR X OR/AR B LIERR 5
% (0, 168, 336, 504 ¥ XU 672h) oW TEhTh
BEEEmENEE D, ZO2E L DERSDOWTHRARIL
AT P ABRHE LT, Flo T OB E & BN @ER
X ERORBERYREL v X —HERZ RO,

W 5 AREED B EVLROITE CHRICBHEEYT 2
WTEFRERRIMRINA 22 b ARBETE L, 4 B
BEOEENE L ViR Th TN T » 7 2 v —HEERT
7wk sl Uico BHRIFEEBE LN —H L IER
e L BEO 7 v ok b AL, KEEEZ R ek

2 (7]
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Fig. 1. Cracking in final paint film of overlapped
oil painting
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Table 3. Increased weight of painting film’s with aging
Samples 1 1 Week 2 Weeks 4 Weeks | 8 Weeks 16 Weeks
2 PbCO4-Pb(OH) ,~film ’ 0.2 0.27 0.16 0.05 —0.16
Zn0O-film 0.42 1.21 1.14 0.99 0.62
TiO,-film L 04 0.90 0. £0 0. 63 0.11

Stordge period ;

?

PERCENT TRANSMISSION

Stqrage period ; 0 di

e

1 | 1 | ] { |
3200 2400 1900 1700 1500 1300 1100 900 700
WAVENUMBER(cn 1)

(1) PbCO,. Pb(OH), —paint film

Storage period ; 4 weeks

PERCENT TRANSMISSION

Storage period ; ( day

| ] 1 ] i 1

3200 2400 1900 1700 1500 1300 11‘00 900 700
WAVENUMBER(ci? )

[11) Zn O-paint film

Fig. 2.

D, TORDEE (TEL) KR LEEEEYELL
RO e RITCIBLDTHLEELLRS, ZDE|
g, TRTCORECHEALREEBORETH S,
SRR IV FF VEICESREY N BE TR
BEBry r vOERCERTS D EEL LIS, &
DEHL, EREYe 7 VORI X W ERT B«
o EIERL, EhE) SR Eoce 20K
LT Y BIECATIE IV REETE 0L HER I R
ZDD

AR - A ERE BT N 2 v - SR

Storage period ; 4| weeks

Storage perioed ;

PERCENT TRANSMISSION

1 I L | 1 ! | | g

3200 2400 1900 1700 1500 1300 1100 900 700
WAVENUMBE R (e ~9)

{111 Ti O,—paint film

Storage peyfod ; 4 weeks

PERCENT TRANSMISSION

Storage period ; 0 day

| | I 1 L ! L | 1
3200 2400 1800 1700 1500 1300 1100 800 700

WAVENUMBE R(cn™! )
{Iv) Pb O—paint film

Infrared spectra of paint film after passage of 0 and 4 weeks

BEETOERRBEOERIIREL, F& vAKEHES
Mz B ETEBLy r vOEFNBEEIRL LD L
EZIND,

3.2 ZEHEORBRLSLUTHRESE

-2 [1)-(WICRB(ASBERE B (B) M E
T, AH(C)7x vERE, AR —E g
BAER LB 4 BEER BRSO\ T ORI A
7P AERY TR TENIR LT,

WS HEEE, —FALAABIETIX 1,720 cm™! fED =
A7 NE C=0 ORI L 1,550em™ D&R«w, v D

(91 3



626 HEBRCETLE A7 A

FigBosLicBT 5 R &,

55 (1982}

Table 4. Intensity ratio (a*) of infrared °
absorption bands on paint films with
passage of week

[1] Films of ZnO-2 PbCO,-Pb(OH),

SiiaEe | Ratio_gf 2PbCOa-Pb(OH-?2 (%2_
petiod 0 | 25 l 50 | 75 | 100
1 Week OBW;&%MOJ% 0.121 | 0.0
2 Weeks | 0.476 | 0.387 | 0.232 | 0.223 | 0.0
4 Weeks | 0.444 | 0.329 | 0.213|0.170 | 0.0
8 Weeks | 0.445 | 0.335 | 0.239 | 0.154 | 0.0
16 Weeks | 0.465 | 0.381 .0.250 0.171 | 0.0

[m] Films of ZnO-TiO,
Ratio of TiOp (%)

Storage

period 0 95 | 50 | 75 | 100
1 Week |0.357|0.473 | 0.529 | 0.466 | 0.0
9 Weeks | 0.476 | 0.510 | 0.621 | 0.567 | 0.0
4 Weeks | 0.444 | 0.512 | 0.546 | 0.562 | 0.0
8 Weeks | 0.445 | 0.529 | 0.572 | 0.574 | 0.0
16 Weeks | 0.465 | 0.523 | 0.573 | 0.550 | 0.0

* ; @=log Absorption intensity of 1,550 cm™!/
log Absorption intensity of 1,720 em™?!

Wi, = i< 1,550 cm™! oW RAAIEE & 4 86
I B 2 fe DR B o R R B, F &
vERE kS REENZED RIS T,

WEAGHIE Lot RiE T, 1,720cm™! fHED = A
5 8 C=0 XOWILHAELL WAL 1,550cm™ D
By r vORIC Y7 V5 &8, =ATLEDH
W, R LYy ¥ VAR TS LHES
NTWwW5Y

HeRBEC BV Th, COBESARDLh, KR
MBS (-5 (1)) THBCEDOD. RER
i, EHEEH T RIS 3,540 cm™ O-OH HAD
?Wmobf%ﬁﬁﬁﬁbﬁ(%ﬁ[HDO%Gﬁ%,
TéAsesslE © 13, 1,550 cm™ D&E -+ v ORI
L4 7T, 3,540cm™! ©-OH o< BIROHEMA
Wb, DT EdD, &BLy y vOLRIL=A
S LED MRS RC X »THZ Y, R ST v —
ARERTHLDEELLRD,

-4 (1(IICE-1 OA-HBRFERE, 55 vB-
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7+ A TORIGAEL TR LT

VRS R L CORSELERE N % 2 D
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Fig. 3. Relation of Zn O and a*
* ¢ :ratio of absorbance=Log A 1,550/
Log A 1,720

WHEER &b, &Bx o & v EREE O R D D HEE
ELichDThHD, LADOHERLIFSEZLE OB K%
E-3 (1[I ie, FOL&MNEDESEEICOWTR LI,
VRN SR IEA N2 FoIE T, L R RIGEE A E
$RFEOR L LB ICEBANCIHENT 5 OIS, F2 8
WA EEAR I o IR T, FESNEO RN 50% fET
LR BINMERLARSEL bo

F & VENIEEARIE L b LORER D DY, ZDZ
EnbTF 2 AT EHREY Nz LBRIETIE, MmHIRC X
BER I NDEAT VR, v LT & v EDRREENE
ARSI REShD LD EHEEIRD, 8, F2 VA
hO&BEvx, ¥y VOEBRREERELIYTEEZEZ " H
o,ﬁ%ﬁ%m%%?é:&@m@Bnto—%%ﬁﬁ
BRIt AEBx . 7 vOERIE, 2EHEE CEBICHE
U, 2RISR A B,



&4, 55 (1982)

hEECsF2+74 ViRAOHI BT SR

627

Table 5. Intensity ratio (a) of infrared
absorption bands on painting films
with exposured to ultra-violet ray

E1

Exposure time

Samples

Oh [168h [336h [S04h [672h

2 PbCO;- Pb(OH) -
film

ZnO-film
TiO,-film

0.0 0.0 | 0.101f 0.308 0. 314

0.0
0.0

0. 751
0.0

1. 468
0.0

1. 807
0.0

5. 107
0.0

log Absorption intensity of 1,550 cm™!/log Absor-
ption intensity of 1,720 cm™!

L]
Exposure time
Samples
Oh |168h |336h |504h |672h
2 FpCO;- Po(OM)2=| 0.0 | 0.289| 0.785) 1.385 1. 625
L 0.0 | 0.926l 1.649| 4,542 6. 231
THO,~flm 0.0 | 0.220] 0.377 0.599] 0.736

log Absorption intensity of 3, 540 cm~'/log Absor-
ption intensity of 1,720 cm™!

Table 6. Whiteness of painting films with

exposured to ultra-violet ray

Exposure tims
Samples
Oh |168h |336h |504h |672h
2PbCO;- Pb(OM)2- | g9 7 | 90.6 | 90.6 | 91.2 | 91.7
film
ZnO-film 91.7 1 95.0 | 95.0 | 94.9 | 95.1
Ti0,-film 92.7 192.5192.3|92.6|92.5

—FHEE (A BBEE ABBFEH ERIE AB
(O)F 2 vABEL 7 = — V42— 2 —@hlF, 2iE
B LB WD LR BIUGREH &5 &, ¥
T DBEREREAORAERHIEL (B v -BEL
Fz-6 Ll

Za— A2 —2 - X58MERHORKE, EiE
HE(B)TIL, 168h OEAHCL RBUNMEHIZE L < H
L, toBRFMOBGEELE NS, TTLL0%

Table 8. Analysis of Material extracted by
chloroform from painting films

Content of] e« of
Samples metals Extract |&¢ of Extract
%) (CH,4CL)|(CH,CI-HCI)
2 PbCOg- Pb(OH),~ .

£l L Pb:0.571 0.090 0.0
Zn0O-film Zn:1.01| 0.464 - 0.0
TiO,-film Ti:— _ CHEE
PbO-film Pb:3.60| 0.317 0.0

EETm AR AL bR, BEFEOHEEDOR
B ELEBRL TS,

SEBRIE(AY TR, 336h Thhic LR WIGAEH
2iRD b h, 504h TRIEREO HABRICEEAED S
h, TOBRFETRAELIER I,

2 vARE(C)TIE, LR EIGHEH BEaEsd
CHLERED b, TOBEO/ELLED bR
o'ﬁ:o

LR BIEER L AEECIHEEEARD b, LD
BIEREOREECELT, BECATELEMS & L8
T&E i,

fEk, HEEAEED X 5 el EMEHR e s v ERIGL
TEBey rvEo ), BECTEELML, BELEF
¥EREbEd il T5, FX VECEREYINLS LH
W& 5. FiehgEfambLledvwE&h
TWwbY, SEIOERERETIE, BEEBIIHEC e 7
NMERIGLEREy FVEERL, TOEBv. rvD
HWine bbb BRKOWE (R-7) #HLAEI RE X
n, BEROBFEEL R ot PSR KIS 7
<, FOBRTITBEEELFED bR o e

7w ar A RO IREREYR-8 R T 2O
BfEd 2 B DELESHOTEERR L fco £-8 O
EEND, 7% vEEEISIFF VEBIRTD bR
Mo, —RICHESE SHETEEE L 7 A LRIELS
By r YEERTL EIRTWED, £EECDONT
WABThHolco TOEREILZ rr kL 2FHHOS
BECHLTE 2 20%7 5 7 —D & v {bifid SH
ET A L EHFERRIINABECES, £Bvy yvE
ELTSRHERBOERICHY TS, ZOfEik LR RIN

Table 7. Hardness of painting film with aging
Samples 4 Weeks 8 Weeks 16 Weeks 32 Weeks 48 Weeks
2 PbCO; - Pb(OH),-film 4B 4B 4B-3B - 3B
ZnO-film 3B 3B-2B 2B HB 2H
TiO,-film 5B-4B 5B-4B 4B — 4B
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Fig. 4. Infrared spectra of material extracted by chloroform from paint films
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A Study of Deterioration of white Colorant in Painting

Katsuya Hizora* and Séichiro Noruoxra™*

* Holbein wovks, Lid., 1-3-20, Kawmikosaka, Higashiosaka-shi, 577, Japan.
%t Gopernment Industrial Research, Osaka. Midorigaoka, Ikeda-shi, 563, Japan.

Abstract

With the purpose of elucidating the cause of cracks and deterioration in the final paint film of an
overlapped oil painting, a relation between changes with time in paint film and the overlapped paint
film has been investigated by coating an oil paint composed primarily of white lead, zinc white, and
titanium white on a canvas and then analyzing products formed in the paint film during a period of
time. As a result, the following new facts were observed :

1. With regard to a known knowledge that lead white and zinc white as active pigments react with
vehicle to form metal soaps, the experimental results could not afford a persuasive explanation for
their quantitative relations. However, it was observed that they were different as to the amounts of
metal soaps formed.

9.  As for the zinc white paint film, it was inferred that zinc soap was remarkably formed and the
formation of the zinc scap was the major cause of cracks in the final paint film.

3. In contrast with a well-known knowledge that pigments tending to react with vehicle to form
metal soaps are less chalked, the experiments conducted this time revealed that chalking was accele-
rated as metal soaps were formed, but that no formation of metal soap was observed and also no chal-
king was recognized for the paint film of titanium white as an inert pigment.
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