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During heat treatment, the most common additives were kead salt, incorporated to
improve the drying properties of the oil. [Fli§] Analysis has suggested that the artists
of Rembrandt’s circle used heat-bodied oils principally in two circumstances: to obtain
an impast(in a high-light, for example) and to acid the drying of pigments [H1lig] A
heat-bodied linseed oil was used for the white impastoed paint near Belshazzar’s brooch’
AN MBS 2356, &b —RORBNANIIECTH V. A4 v okt %
WET D OIS NIz, [PE] DhTick ey 77y F oY ofilfEEIzTIC
NATA T BREDL VAR RER O RES S50, AT A v
FIEHL W, (] LY 77V POKRAY Y FOES>D 70 —F(HEDH
fRAEOREHIMA TN ) v o — FTh o (FEHR)
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o ERHE L2 0, —BLRZRMUMBL 7244 A3MEH I T z0Tlt
BRWhtUTok)BEE2 R L TWw3,

In a paint layer containing no lead pigment, therefore, one can look for any lead dryer
that might be present in the oil binding medium between the particles, and indeed,
using SEM-EDX, lead was demonstrated in the binding medium in The Staalmeesters,
The Denial and the Jewish Bride. [ %] Lead was found in the deepest black layer of
paint (bone black) in the cloak of A young Monk (Titus) and in the red glaze of the
woman’s cloak in the Jewish Bride.

Lead was also found in the quartz ground of The Night-watch, and in the ground of the
Self-portrait as the apostle Paul, which for the most part consists of chalk. Since lead
while never seems to be involved, the presence of lead indicates a drying oil prepared
with lead oxide.

Provisionally, it looks as though uncooked linseed oil was used for rapid-drying
pigments like lead white, while for non-drying pigments a lead dryer was cooked with

the oil. In this latter group, the cooking temperature was kept moderately low.!°
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1-1. XEARE

LY 77V MERD AT 4 v aafriconciiddhTwnwde vy Py -FafiFy
Z J — DXkt [Technical Bulletinvol.1!] (1977 4£). [Technical Bulletin vol.132] (1989
). [Technical Bulletin vol.15°] (1994 ), FART IN THE MAKING REMBRANDT"]
(2006 ) % %, [Technical Bulletin] AR H/ES D OHTICE S 2 TG H C. 2
TORY Ry -FraFr -FxI3)—DL vy 7Ty MEGOOITICET 2 EHER L £ &
% 7- #4555 [ART IN THE MAKING REMBRANDT] <& 3,

F1-liIchEITcouvy Ry - FiaFn - FrI7)—X3L v 77 MERDAT
AT LN OREREZRLIZDDTH S, FLAEYF - K74+ (Raymond White 4
AR 21988 IR/ m~< 757 4 — (LUF. GC-MS &9, #ERoFicown
TRE2FEE 1HTHRETZ) 2ZHOTT-o2bDTH 55, Rl1-1icksentrahizL
v 77 v MER 1T R, 14 sidicEmEgEcd b S izl ofEE Iz, 46 BUR
HFLU3MRERY) v —FThE bbb, BV IXIRBE Y+ —F v b AL, TR
BasR e —F A4, LERD A, 1R MH TR AL TAF Fe@mahTn s,

¥, AT 4 v aoti ol S nizopEl ARy 3 Hlicow iRz, <
BHELFXF VR PORE> (X 1-1) OFHWA Y ANZA MBS HI1ET7 % F (Alkyd) 23FEE X 41
THEH, F7A4 MIZDORRICOWTLUT D X 5 Ik~ TWw 3,

The oil-modified alkyd detected in sample 1 is a modern synthetic medium; its use here occurs
in paint from the added section on the right of the painting and must be due to the presence of
retouching. Its presence was established by the identification of dimethyl phthalates. Sample 2
was taken from the region between the added strip at the top (stage 3) and that on the left
(stage 2) on the upper left hand edge; the use of poppyseed oil perhaps suggests a paint applie
at a later period.°

B 1 ol S 7zl ET v % Fid, BROBKA T4 7 L TH B, 2 TOfI,
feofHlich 2fmEnzfeBic k2L 2y FIGERT 2D EZ LD, ZDHFEILXY
ENRY AFVDRIEIC K > THEE I Nz, B2 13, BB BB (A7 —3) L
B (R7—v2) ofoBEMINMREC—R2»0INL 72, Fe—F 4 roffiflidsZ b
CBROFHUCEAT S NREREL T2 (FEHR)

OB OMHEENZTAF FIIHEROAEKAT A VLATH 720, DL Xy FIT X
2HDTHDLELINTVDE, T/, FTERHDROFLEHIF v —F 4 ADEE ST 5 55,
IHhb by BRI MAZbNIZbDEEEZLNTHWSE, TNHLDZ b, ZOEM
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£1-1 ARy -F2aFn -Fv¥F3V—ICLBLy75Y MERDA

ER

T4 LD

Picture Date Source(location of sample taken Medium
Judas returning the 30 Pieces of Silver 1629 1. Ground, upper layer Linseed oil
Los2 2. Ground, lower layer Linseed oil (?)!
3. Black of floor Linseed oil
4. Grey-green background Walnut oil
Anna and the Blind Tobit About 1. Dark brown paint of Anna’s chair Linseed oil
NG 4189 1630 2. Brownish purple of Tobit’s robe Linseed oil
3. Green leaf on branch outside window Linseed oil
4. White paint of sky through window Probably linseed oil
Portrait of Aechje Claesdr 1634 1. Light fawn background to left of sitter Linseed oil’
NG 775 2. Black paint of dress Linseed oil?
Portrait of Philips Lucasz. 1635 1. Grey of sitter’s costume, LH edge Linseed oil
NG 850 2. White impasto of collar Probably linseed oil
3. Yellow-orange impasto of chain Linseed oil®
Saskia van Uylenburgh as Flora 1635 1. Grey-white of bottom of dress Walnut oil
NG 4930 2. Dark black/brown of foliage, top Linseed oil
The Lamentation over the Dead Christ About 1. Warm white impasto, RH edge Alkyd®
NG 43 1635 2. White cloud, by cross, upper LH edge Poppyseed oil
3. Mustard colour, by white shroud Linseed oil
4. Dark brown|black background, RH edge Linseed oil
Belshazzar's Feast 1636-8 1. White impasto of robe Linseed oil*
NG 6350 2. Yellow impasto of robe trimmings Linseed oil
3. LH woman'’s headdress, shadow Linseed oil
4. Red dress of RH woman Linseed oil
Self Portrait at the Age of 34 1640 1. Light brown parapet, RH side Walnut oil
NG 672
The Woman taken in Adultery 1644 1. Dark impasto, top of centre column Linseed oil
NG 45 2. Pale orange-brown of RH column Linseed oil
3. Ground Linseed oil
4. Red background, top RH edge Linseed oil
The Adoration of the Shepherds 1646 1. Black background Linseed oil
NG 47 2. Ground Linseed oil
3. Mustard highlight of roof beam, LH edge Linseed oil
Portrait of Hendrickje Stoffels Probably 1. White highlight of robe Walnut oil
NG 6432 1654—6 2. Red background Walnut oil
A Franciscan Friar About 1. Brown habit Linseed oil
NG 166 1655/6 2. Pale buff paint, top edge Walnut oil
3. Grey-blue background Linseed oil
A Bearded Man in a Cap About 1. Black coat Walnut oil
NG 190 1657 2. Ground Walnut oil
An Elderly Man as Saint Paul Probably 1. Black sleeve of robe Linseed oil
NG 243 1659 2. Reddish brown, upper RH corner Linseed oil
Portrait of Jacob Trip About 1. White scarf, right shoulder Walnut oil
NG 1674 1661 2. Reddish brown, side of chair Linseed oil
3. Black, bottom of cane Linseed oil
Portrait of Margaretha de Geer About 1. White ruff Linseed oil?
NG 1675 1661 2. Brown background Oil+egg(?)’
3. Ground Linseed oil
Portrait of Margaretha de Geer (bust length) 1661 1. White impasto Linseed oil
NG 5282 2. Black background Linseed oil+resin®
Portrait of Frederik Rihel on Horseback Probably 1. White impasto, jacket trimmings Linseed oil”
NG 6300 1663 2. Red impasto, cuff trimmings Linseed oil
Self Portrait at the Age of 63 1669 1. Dark brown, right sleeve Linseed oil

NG 221

2. Olive-brown background at top edge
3. Ground

Linseed oil
Linseed oil

Hi#4: National Gallery London, ART IN THE MAKING REMBRANDT, The National Gallery Company,pp.226-

221, 2006.% 2. 51M.
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DRE>H - F v AR LM, @R, A= (&) >F v YRR EE,
31.9x26.7 cm, #1635 %, OV FY - 73.5%60.7cm, 1661 %, AY F¥ - F¥ 3
Frar-Fr7Y— F-FrIY—

BFHORRICEZZFDOTICL o TL Xy FAMI N TV 3 A[EEME A E K. Z DHTREFIZ
LYy 77V IREKLCHERLEZDTRWEHEHIZ NS,

¥/, LY 77 v MERD O~ BIfFOMEA S so<e L =& - T - ~— 1 (fig
%) > (K1-2) Tld, ZoEROBERTD 2 LIS alkia, U vy — P eBilE%E
HL7ZbDE LCRIEINTVET, ZONHHERICOWTHET A MIUTO L 5 ik~
W3,

Sample 2 from the black background was taken from an area which contained no visible
retouching. Linseed oil was identified together with a diterpenoid resin component using
GC-MS. The main resin component detected had a molecular ion at m/z 312, with base
peak at m/z 237, suggesting the presence of dehydrodehydroabietic acid ester. What is
unusual is the absence of the component typical of aged pine resin, dehydroabietic acid

ester. However a conifer resin is probably present.?

BuHFROHE 213, v &2y FOBBRYLELRWES» LRI Nz DTH S,
GC-MS w3 2 & T, ¥YTA~/ 4 FEIIRLEY & TR RE 2 L7z,
B & - FEABIELAYICIE m/2=312 DT A A visgEn, ity —23

m/z=237 THo7z, ZhiZ, T FRTEIF VBT ATADHEEEZRTHDTH
5, @z iic, HORBCREOLEYTH LT e Fr T ELF VBT AT VL
BTy, L L, SHEEBOBIEIXM» L OFEET 2 L Bbis, (FH

EN)
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O, AANEMD I ANECEZTRET 28{ExRE L7z LiconTfiing, N7z lE
CHEIToWTIE, 2006 E1c#4T L 72 TART IN THE MAKING REMBRANDT] T, #-5 7=
FRIRCH o722 % FT7 A MIUFDO XS ICETIEL T3,

The chromatogram of paint from the brown background (sample 2) gave an intermediate
azelaic to palmitic ester ratio. This would normally be interpreted as suggesting the
presence of a mixture of drying oil and egg tempera. One explanation for this could be
that some retouching carried out in egg tempera was accidentally present in the sample.
However, it is now known that the presence of smalt which has discoloured and reacted
with the medium — as appears to be the case here — can lead to the apparent depletion of
azelaic ester levels, giving a pettern reminiscent of the presence of egg tempera with the
oil. It is likely that this has happened here and the medium is simply drying o0il.?
KOBERPOBNINTARB O 7 0=} 77 LOSHTOFRER, SNV IF VBT ZAT IV
727 4 VIR REIETERL S Wiz, —RIIC S NI, A4V EOIT v =T DRAEY)
DEFEZ TR T 2D D LRI NG, T V<= TF Zflio TTb N BEMER. FElD
HFICHIR L2 wo 2 e d VB 5, LAL, SZTRLNZXIIC, AT 4V LICK
DA RIGL e AN OFTEIR, TE T A VBT AT MEDIH S A 72 ke % 5] 2 &
L. ZDMEINT v T EFANDIHER ) DHDE L2 —VHRENGE LTk
20500, HEDHEHTHL, £¥HI°Hb, ZITHZDOHRVPELTWEEEZD
N. AT 4T LIFHR 2 A A VTH B AR (FEH)

FRok i, RO T =220 TR, HOZAIELE TR AL, ATAVLER
JGL7e A=V MIC X 2508 SCw b, B (RFEARFE) & AwrbiconT, F
Ca L b ) v ATHBEEI N TS a7 22 ez HagEebc, 16 it
f~18 AT IC T TR I, HlofE L L2 cidkh ., RRiER e LTz
OB WREICHIML CHEHEN T2 D LFHHLTWEY, F7 4 MR~ A
AANERIEL 72D DEFANEIBRAEL7ZDDO2HHELN DL AT PARFELIL T
2TLDb, KIANL =X T e ~N—ASOERIGTORXT 4 v LI IHBTIME NI D
DTl 7 K VMR TH 2 lREMEA S VW & TIRL T 5,
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1-2EENMYRAE

FEHIX 2016 F 12 Hicm vy Py - Fvatnr - Fx ) —LCFETE74 Y b - <_F
— (David Peggie AEFAGf) (scientific officer - organic analyst) & ¥ ¥ %Y v - ¥ v b
(Catherine Higgitt AEEAGE) (Principal Scientific Officer) ICfi] & HL Y fHE % 17> 72, FH
BERPNICEY Py Fvatr - Fr7 ) —iCXA—N%iko 7B, WIEL T N7zDD A
FAVLHEEZEME L TWERF—Thotz, LV T TV MERD AT 4 7 LK% 1T
S57AT7 A4 PRBice Yy Py -Frat - Fry 7 ) —%RIRLTWBEEDI L THo 725,
ALY FAE Y H I, Y, 7 A4 FOFEBED WYy MICHFEE L Tz 7z,

MERYFAEIZ Y F v - FraFi - Fx 70 —NIZH 3 RFRADITERTICC, 5
ER_F— v Vv b, BHGERE (HARAN, @ERE 20 ) © 4 N CiT o7, BIEIY #HE
Bl vy Fy-Fvati¥r o) -0 E YL, BB O ICHEH 3 2 H8
ZHNC, R OSSO ITEIC O W THERY 2T 2 2 L8 TE 7, REREZEMICL
TOWARWEFICE > T OMEBRICI D DX SR e Bbr 2R Y, EMOEIRZHIIC
LTHAL T2 2 LT 20RO ORERIEICEES 2 RO FHAELY 125\ T,
Mg A ED L P TE T,

BIEXE DB T, KFAAL =&« F e ~—>D AT 4 7 LW ICET 258 %E Pl
I, FILRHE D FRIIC DWW CIRTEED RIEZ INE L 72,

KINAANL =R « F « ~N=>D AT 47 LN E, 1988 FE12+H 7 4 + B3RS0 2 11
WL, ZNLBREHBE TRV, IO AE S EARE X N2 BIEOHE o WTid,
ey y I T Xy KR Tw 3,

The presence of egg protein was only inferred due to the lowered azelate level in the
analysis of a sample by GC-MS. However, it is now known that the presence of smalt in
a paint passage, either as a colouring pigment or as a drier, can influence the results of
GC-MS analysis, lowering the azelate level. It turns out that they only conjectured it to
be Azerate rate.!?

YD 7z i CEDEAEIL. GC-MS I X 23 B HTIc BT 2 7€ 7 4 VRL ~ L DK
TODICORHEIMINE Lz, Lo Lad o, EOEEF 72 358 H 0w e ofk
AHNOZR=N + DIFED, GC-MS T OFERICEE L, T 7 4 VIRV~ EET X
HLHREED D 5 T e BEAI O N TWE T, TE LA FEETTHENINZEICK
hE3 (FEHR)

DX, B AEL E DO FRRENICHEET AL FOFEEITL D' ~E . 7
WMT—Z2DEDOMRRAZHLZDDTH B I EBMHERTEL, 2D LX) ICHEDRECT
X, KA =X+ T« ~=A>DOEFRETDOHREID AT 4 7 LIDOWT, JIoFMoA]
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REMZEREL, AANVDATHZAREELREWI EZFIRLTWS,

TOMICIE, KTAANL—& « T« ~—>D AT 4 7 LN 3 3B RS 8 3B
DMl EHREZINET 2 e TE R, ok Tcd [ART IN THE MAKING
REMBRANDTJ ICTARINTWE AT 4 VLGN DT — X Tld, HEEOREHI HEAD &
% (heat-bodying) U v — F &R IN T8, WEDIREDE X & ik s o
ANy vy —FoogREzasnit b, ARG DY v — F ORI IZIER
2 <L KIZBAD ATREME IR 2 &L REDERETIZ A=V + ORZEIC XY bW
HBH, ground (FEEY) WRIEMBADY v —FTH L EWHHERESGL Z ENTE T,

FREFIT, KTAANAL =K - FT o ~— LSOOV HFEHICAZIL FBRAINT
W hEAT, ZOMMIZ, N AANEZRAELEZ DL, AANVERIGLTZAZL P DR
R IYADBELULTCEBY ZOMBRAEHE L W b, KIAAL—FK «F « ~—L>DH W
AVYAFERGICAZ A P BREAINT VL2 S Z LT, JARMEINTH S5 L5 K
MEVTCE—DODFRLVICRDEEEZT-DOLTH D,

LY 7Y MERKZAAL =&« F e ~—L>DAL FDOFIMCONWT, LUTFice v
FveFvaFbnr -FrI)—TDfvREa—BMoPeh L h)o—HEil#T 2,

%% : Has smalt been detected in the handkerchief part?

/ — =)L Since the lead white part is quick to dry, it is hard to imagine that smalt
would be used as a drier, so it is unlikely to have been was mixed in.!*
HEAVAFOED I L IFA AN IREBEI AT ARCTT A ?

S =L N =R T A N BRI R T Aor b SR & L O 3
NDTLRFEZICKWTT, Z0RDRAIN T2 EER K-t (EEH)

FioXyice "=k 7 4 MIEGHEOD BEHERITHE b, PYAN—FT 4 b
ICHZEER L LT D A= h 2SR A I N2 AlREME IR W & o M 2577,

2.7 LR T IVK LEILESMEE

2-1.XHRAE

LY 7Y MERD AT 4 7 LOTICOWTRRIBEI N T2 T LR TV X LE M
DXRRIE, 1997 FICFRITL=H L v - Zu—x v (Karin Groen 1941-2013) DOffFZeE
[Mnvestigation of the use of the binding medium by Rembrandt'®] 23&% 3.,
ryu—x v OfFREECE. Ly 77y MERS A (W1 BB R T v 7 kL AETSE
EEATE B, 4 KDY T L A7)V & LIE S EMBERTELE i) ORFET DIk o» Tl

20



BENTWE, TN 190 F I e — v, oA EICERZ Y TT, &R
thrvmo~t27274— (HPLC) ¢wHuv by -Fratrr - FrxJi)—Liiliho7
INERFCTRAT 4 7 LW & {To72bDTH3, Fu—x v iE<f ¥+ 2L YApicHh
LKty GEM<K XY ofeE>) > (M1-3), <Y a7 v - 74 < viibofiEi#s
> (K 1-4), «<®E> (K1-5)., <#yElHbado AAHEEZ5> (K1-6), <277V
FATRF T4 ) 20HHES (M1-7) O AN—FT 4 FORED AT 4 7 20 13
fEIZ 7, AANLINTH B LFEEL TS,

COfGRICHEISEZ, LYy T IV VY —F - TV PORERTHLI ALV AL -
77 v +7+vx—7 Y7 (Ernst Van De Wetering 1938-) ¥ [REMBRANDT The Painter
at Work!e] O CLATFD X 5 IZib_TWw 3,

Rembrandt's paint indeed seems to have a variety of properties, [ %] after it left the
brush, in rounded 'hills' which betray a paint substance with a certain 'flow'. It can also
be dragged with great speed leaving long tracks of paint with enough body to reflect the
light on its smooth furrows.!” [H1%]
The paste that is the result of the addition of water and egg to the paint has rheological
properties that theoretically differ from a paint based on only oil and pigment. The
emulsion has more 'body', and the movement of the brush becomes easier, while the
brushstroke completely preserves its shape after the brush has been lifted. The variation
of textural effects to be obtained with such paint is greater than with the oil/pigment
mixture. [ %] That may be true for only part of Rembrandt's impasto effects. But if
the addition of egg to the paint was the clue to Rembrandt's procedure, there would be
no mystery at all. 18
Ly 77 v hofBid, BRI IR EEET Lo TH Y, [Hg] Zald
FEREEL 12, B [0 s (FEND) | HEEZMHEV. (hE7I) Lsod s
[feE oY B b, £/, HHOEERY ICEFES 2 WEMEZK LAY —F
BLOUVDOHZAIr—27 L LTI 2L dTES, [Hillg]
FREACK E N Z NN L 7o~ — & M, BiEm EixA A v EER O R CTifloZofe B L 13 R
5 MEREE R T 5, T ay FLAD 1 THE BiY) ] 258< 37225, #Eo
PERAEDICRY, B2 2ROEMEzZOE LRI LB TEL, 2D
I BB TRONE T 7 AF v =R I, A4V EHRO AL ZIRE R X
DHRKE W, [FE]ZhEFL YT IV b4 v 2t ((ROBKY ) offikoff
DERETHETEEE2b Lhan, b LIgRIKINZRMT s 2L phL vy 77 v FOfT
STWEAHEOFEIVZL LTH, PLIARERCTIE RIS S EEN)
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vr—7 Vv 7k, fBRIERNT LI, Rz erYa vl Zhic
Lo THEMEITZD 223, FEZEEL 2 RICEMOISRZ R 2 Al 82 e R o Rl %2
FT2EBRTNE, ZRICED, LY T I VDB NS ICHADH BT 4 T
— AP DEE Y ICALNE A —FNELEDODUPDHEA I —27D X5 KRB TE S
AREMED D B e R TIRL T, 2, V=TV v 7t 4K, #hod s —
RT7 A bR BRICREPTIED - oKk b T e b, e AKRICIIcZ v
Ya LT e RER D oD TiH RV (BEEF) Y] wiirEoETRICE T 2
HCUBARME N T2 TlEARwe EiERL Tw3

K13 Ly75vbcq4BoEYR K14 LY752b<«¥a7y F 15 LY750F<BEES>R Y
DB LIzRE BIR<IZ YD A2 ELTOREUFEERE>F v /N N - BE. 363x437cm. 1661 4.

>) >F ¥ YN R -CHE. Z - H¥. 100x134cm, 1656 &£, 7 7L RTIVE LEILEMEE
73.5%x60.7cm, 1661 &£, 7LRTILE L AT IVE LE ST EMNEE
L ESLEHTER

K16 LY753vb<o595F49 B 17 Lvy77vF<@BYEiasnR
R X4 YRDEB>F L NR - H ARBBELEB>F v U /NR - HE.

¥. 196x309cm, 1661-1662 £, X b+ 191.5x279cm, 1662 &£, 7 LR T I
v 9 7RIV LESLEITEE & LELETEE

2-2. MY RE

FEFE.2016 12 HICT AT AR LENTEMBEICHET 22 b Y 7 7 — L (Petria
Noble AE4EAEE) (Head of Paintings Conservation) IC[H] &Y FEZTo72, / —~LiZ
T LAT VR LENTEMEEICEEET BT~ Y U v Y os 4 ZZELAE T Head of Paintings
Conservation Z %% T\ 5,

D FHEIET LRAT A X LENEMFEO Y= a VY ARXUFICT, FHL
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—~v, BUMEERE (HAAN. #FUE 8 4F, EMTRERFE) @ 3 N TiTo7,

HEENYFEIL. Ly 77 v MERICB T 2INORMOFEEICONT, KA H 7L YR
Iy L7 Rl GRS 2 2 v OfEIR>) > ofFfn% i, B D EMEE O g% d.oicld
WENE L7z, AT 47 2400113, 1990 FEic /v —T Vi X o> TiTbh =2, 2L,
Wl AT 4 7 LN EMI N TRV, 7 LART VX LENFEMAE I ER O 9e Ic
REBTTRDE T b, AT 4V LFRICH 72 R I3 7 <L BTN 2w Tt Bl
BECIIEEDRED TEx AW olEFEE2G7,

7272 Ly T LAARTNX LENLEMBECIT o 2 A B oot 7 — % (M7= A XK E %
RBT2HMH) CowTiE, vy Py - FyaFn v 7 ) —2HFMRLEZ AT4 74
T D&M KOG L 2 A= b BER e W) AJREIEIIEE L Tz, Bl LTid, LY
77 v MERD» OB I NI AN =R T A P IFRES R VGERCH Y | HREER L L
TRV EIPRBAINEZZEEFEZICLVEVWIHTH S, TEMNITFE LT, HEEDH
TG IT N EEF C B - 7z [Artificial orpiment, a new pigment in Rembrandt’s palette?®] (2017
6 HICHAT) DUTOMENERZET LN,

In analyzing the painting to date, we have not detected smalt in lead white passages using
Cross-section analyses. It has, however, been detected in the dark paints, such as the
background.

When a scan on “The Jewish Bride’ was performed with X-ray Fluorescence in 2013, large
quantities of cobalt (one of the components of smalt) were detected coming from the
background, but not from the portions which lead white. 2!

h7zb i3S ECTREZ DN L7ZHhT, SAN—K 7L D2 uRR7 S aypbAT
VPR EINSZDERZZ BB FRA, LEL, BRkSHuEci3mtsn
TWE 3,

2013 FFiICfrbh 2808 X Motk c<A ¥ 27 & ) it L=kl GEf< XY
DIEE>) > % AF¥ ¥ v LEZBRIE BRALEAY LV POESD 1 OTHL2a V%
REBCHELE LD, A=K7 4 PRI T 28000 3T Tn
THA (FEER)

ZDEHIE, «KAH 7 LY _AIH LRI B XY DEER>) >DLv - N—FK7
A PDOEBDLLIF ATV FRHEMENLT RN ERHL IR > T 5,

XoT, TLAT ALK LENLEMBETOINDZAELE L VI NHEEREZ, vy Py -
FraFn e ¥ T Y=L R ENICHFET 2 AL OEICK 2 b D LA
BICRESTF R LiECERhVwEEZ 3,
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3.MEMEED A T 14 7 L3 DIEE

AT 40 LN IE, WEMEE L S RPN 2L 72 (rvy VY - Fvatr Fr
70 =3 1988 4, 7 L AT VX LENZEMEE L 1990 ) LA, Ehid hTuwizwy, &R
P ED E RS D X T 4 ¥ L30T L, MRS OMifE % 7R b7 » X 5 I, MigE o ik
DERIUCE T 2720, FONBEHRICRY 235 % &\ 2 %, FEROIT CHNITE T BEMS 0
ECER T 5 7=, GRHC L CIFES T ER X 5, —Ji. AT 4 U L CTHW 3
GC-MS eE#iikr v~ b 77 Lid, Bz ERBIC koAb L 2V RIRMEL 720 T 5 7
DABABHEILTCLE S, COBEDPL, AT 4V AN EMOREICES L THEL L,
BRI L VB MES e B L PRI LS,

Ly 77 v MERMOIIORIMCE S 2 MEMEE OB R, nvy Vv - Frafr-
¥y 7Y —Tik, CHEHEARTH ZAREERE VL L, T AAT X LENEMETCIE, 5
%, BEtokhBn b0t THo T,

FF T, MEMAEO W TSR 2 & L PMmFEMEL dic, LYy 77 v MERD AN
— 574 POREHCOWTIE AV P DFERHER I N TR NI 2D, Y AN—FY
A POREHCH AN LINERAL7ZD DBV O N T2 ATFEM I EE T & 2w & H#fEHlS
%,

LY 77 v MEROBIEDORIICOWT, UTICT LA T VX LERLEMEED / — v
LA v A2 —HMTORY LY O—ERLIRT 2,

%35 ! resin existed in Rembrandt’s time, but why do you think he didn't use it?

/ —~)L ¢ If that was the case his paintings would not have survived the many cleanings they
have undergone. If you add resin to paint, the paint becomes more soluble. It was, however,
used in the finishing varnish.

7% Nowadays, resin is used, however...

/ — L & Synthetic resins do not cause those kind of problems. With time, Natural resins
change to a brown color, so with that being the case, if they were used in Rembrandt’s works,

his paintings would not have survived.??

EH LV T IV roRRICEIIEIED o7z, BREWIIMFEHALAr o7 B nE
SR ANY

=Vt 2 THNE, KORIFINETDEL DI —= Vv Iz bLeh o
72TLx9o, #BIElEZMA 2L, BEHIX VAEEICRY £3, LarLl, 20
FHEEF 7 =Rl I AT E L,

FEH BHEREIEZECE S - -
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J =L GRS RREESI &R LT A, KEEBE IO T,
KIS I IcEO LT T, 200, Ly 77y FOfERICHERA S L-5E.
DIEGITEE R > T TlL & 5 (EFEHRN)

FRo X S, RABIIRIEIRERS Rt d s erb, dLLYy 77y MEM
I N TWEEE, EEARSZ 7)) —= v Itz o g, EEMIRGICERL Ty
27755 &) =NV REE BT S,

—fH. B Ry eFraFr - Fry ) —TlIL V77V MERDOBIEDOMHHICOWTIE
UTokyicibrTwnz,

~ ¥ —: It is thought that most painters up to the 17th century did not use resin, not
just Rembrandst.

bt v bt seems that resin started being used from the 18th and 19th centuries as an
attempt to produce effects similar to past masters like Rembrandst.

The yellowing of resin is awful.?®

R¥F—L VT IV IETTERLST, 1 7THIEURTOMBOEED 7z Tk i L T
Wi oltbEZONET,

eYy MR 1 8HAS. 1 9MRIc ko T nifiE N LS TIR, LY T TV
FeloBEoBEIRD X9 maiReHZz ) Lol b r oI nzL s Td,
BRI ZEAH L wTT (FEEHR)

BHEDIEE~DRIZ, Ly 77V AT TIEARL 1 7THIEUATOBR L HE ViT-T
o3, 18, 9itidickhoTrblLkoERD~T7 4 T—AKRHAZHBL UEHI
TWZ e ohTnw3, $EBEOEBICOWTIET A X T AKX LENEMED R
ke —E LT3,

Zoxoic, mMEMEL L VYT T v MEROBIIEOHIIC O WTIEFE Z I WE D
BTH o7z,

Plb, v 7oy MERICET 200, BilsoRMicowT, s v Fy - FvatFi-Fy
T =T LAT AR LERLERBEOWIEIC O VTR R7=, FIDFMIC O W TR S %W
RTEDILHIC o T bbb, thETL vy 77y MEWTEHELZLEbR
TELMBIEIZ. AT 4 v o LTERI N REIIEWC EBHL IR 572, 22 TR
WFgEcid, BReRiEZ ML e nwC, Vv — FoMIEICESAEZ YT T, Vv —
Fic X2 READOFREMEZ S 2 L #HIEL 7=,

RETE, HOXea vy Py - F2 a2t - Fry 7)) —TOINETDRAT 4V LT
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AF AT LOMEHI L DX ) R b ORI NTE 22, 20X v —Foll
THEMTONTE I oW THIRENICESL Z L IT LT,
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THEOEBER WL 2L ZHME Lz, V vy — FMEHMEN S LT & - iigifix, 3H1E
THEDIICR> TRV, 22T, H 1T, BREEDOREKE LTY vy — FORE~D
HERERIN TS [XFTFoRBEICOWT), [Eiffo®s], [FT4A=v A+ ROV
=7 WA EHRASOREEREY, [~ 4 A XTE] 2B L2, b OO JFEA
BESEOE CERTH D, FRICHET 22 XL, TAEEVIMEHRCE R VSR
D=, FHRD L FEREINAZDDESEZEIC LT, b OXHkIT, RSP T4 v a v
ZEQTHEICE S 2 L PHERE ORI 2 & 2 AP REWZ LICEEL THL
DERD D,

Z T TH 2 ficix, LEORESITIC X 21D V) vy — FORRE~DERICOWT
BT L, MR E O ASEER DO X T 4 7 LR E RS {fToTCwb, ny Fv -
vaF - Fr 7 ) —oEE [National Gallery Technical Bulletin] ZF&E L., ZDH T
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B3ENCE 1, B2/ MAEZ L TEREIBRR,
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Volume | FAT4E DT EAT 2 72 N GITIT i

No.

1 1977 John Mills and Raymond White GC

2 1978 John Mills and Raymond White GC

3 1979 John Mills and Raymond White GC

4 1980 John Mills and Raymond White GC

5 1981 John Mills and Raymond White Fldkie L

7 1983 John Mills and Raymond White FCHR L

9 1985 John Mills and Raymond White GC-MS (—# okt
1 GC)

11 1987 John Mills and Raymond White GC & GC-MS ifH»
abt

12 1988 John Mills and Raymond White AlE R L

13 1989 John Mills and Raymond White GC

14 1993 Raymond White and Jennifer Pilc | £k 0F#H A L., —
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FT-IR 3870

15 1994 Raymond White and Jo Kirby GC

16 1995 Raymond White and Jennifer Pilc | FT-IR %X & ICH
LA BRI GC
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17 1996 Raymond White and Jennifer Pilc FT-IR., GC—MS

19 1998 Raymond White, Jennifer Pilc and | FT-IR, GC—MS

Jo Kirby

20 1999 Raymond White FT-IR . GC—MS,
GC

23 2002 Larry Keith and Raymond White ACE L

- Mills, J. & White, R. Analyses of Paint Media, National Gallery Technical Bulletin, vol. 1, pp. 57-59, 1977.
- Mills, J. & White, R. Organic analysis in the arts: Some further paint medium analyses, National Gallery Technical
Bulletin, vol. 2, pp. 71-76,1978.
- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 3, pp. 66-67,1979.
- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 4, pp. 65-67,1980 .
- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 5, pp. 66-67,1981.
- Mills, J. & White, R. Organic Mass-Spectrometry of Art Materials: Work in Progress, National Gallery Technical
Bulletin, vol. 6, pp. 3-18,1982.
- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 7, pp. 65-67,1983.
- Mills, J. & White, R. Analyses of Paint Media, National Gallery Technical Bulletin, vol. 9, pp. 70-72,1985.
- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 11, pp. 92-95,1987.
- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 12, pp. 78-79,1988.
- Mills, J. & White, R. Paint media analyses, National Gallery Technical Bulletin, vol. 13, pp. 69-71,1989.
- White, R. & Pilc, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 14, pp. 86-94, 1993.
- White, R. & Kirby, J. Rembrandt and his Circle: Seventeenth-Century Dutch Paint Media Re-examined, National
Gallery Technical Bulletin, vol. 15, pp. 64-78,1994.
- White, R. & Pilc, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 16, pp. 85-95, 1995.
- White, R. & Pilc, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 17, pp. 91-103, 1996.
- White, R., Pilc, J. & Kirby, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 19, pp. 74-95, 1998.
- White, R. Van Dyck's Paint media, National Gallery Technical Bulletin, vol. 20, pp. 84-88, 1999.
- Larry Keith and Raymond White. Mixed media in the Work of Charles-Francois Daubigny.: Analysis and Implications
for Conservation, National Gallery Technical Bulletin, vol. 23, pp. 42-49, 2002
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the presence of a large amount of one component, azelaic acid, indicates the presence of
drying oil[##%] The presence of both drying oil and egg-yolk in a sample results in a
chromatogram with an intermediate level of azelaic acid. When such an intermediate level
is found, therefore, the presence of both media is inferred. This is not very satisfactory
evidence, though, and it is desirable to follow it up with other tests.

If the medium is thought to be oil then the ratios of the amounts of palmitic and stearic
acids (the P/S ratios) are measured to give an indication of the prpbable identity of the
oil- walnut, linseed, or poppy. **
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Tk yicliRTw3,

Rather consisent difernes betwen the stand oil and the raw oil paint films, however, were
noticed in the relative proportions of the three principal dicarboxylic acid esters: dimethyl
octanedioate, dimethyl nonanedioate (azelate), and decanedioate. The raw linseed oil
films had consistently higher ratios of nonanedioate to either of the other two esters than
did the stand oil films. Thus the average ratios of the heights of these peaks for the five
differently pigmented films were nonanedioate/octanedioate: raw oil 7, stand oil 2;
nonanedioate/decanedioate: raw oil 25, stand oil 4.72
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infra-red spectrometry is not able to give as detailed a molecular ‘fingerprint’ of the
chemical components that may be present in, say, a binder. [#l] Thus the technique
may only suggest the presence of alcohol groups or ester groups (possibly associated with

oils or waxes), amino or amide groups (associated with protein-containing materials, such
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as egg tempera or glue) or carboxylic acid groups (as might occur in terpenoid resins).
[ ]

Normally, in the Scientific Department, fragments of paint are examined by FT-IR
microscopy before analysis by GC-MS. [F1li§] each complements the dificiencies of the
other, such that the sum of the information obtained from each instrument greatly
outweighed from each instrument greatly outweights the individual contributions, when
taken in isolation.”™
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- Mills, J. & White, R. Analyses of Paint Media, National Gallery Technical Bulletin, vol. 1, pp. 57-59, 1977.

- Mills, J. & White, R. Organic analysis in the arts: Some further paint medium analyses, National Gallery Technical
Bulletin, vol. 2, pp. 71-76,1978.

- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 3, pp. 66-67,1979.

- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 4, pp. 65-67,1980 .

- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 5, pp. 66-67,1981.

- Mills, J. & White, R. Analyses of Paint Media, National Gallery Technical Bulletin, vol. 9, pp. 70-72,1985.

- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 11, pp. 92-95,1987.
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- White, R. & Pilc, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 14, pp. 86-94, 1993.
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- White, R., Pilc, J. & Kirby, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 19, pp. 74-95, 1998.
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- Mills, J. & White, R. Analyses of Paint Media, National Gallery Technical Bulletin, vol. 9, pp. 70-72,1985.
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- Mills, J. & White, R. Analyses of paint media, National Gallery Technical Bulletin, vol. 11, pp. 92-95,1987.
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- White, R. & Pilc, J. Analyses of paint media, National Gallery Technical Bulletin, vol. 14, pp. 86-94, 1993.
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Sample 3 blue paint from the foreground-was identified as linseed oil mixed with a little

non-drying oil. This would suggest a commercially prepared paint, the purpose of the

non-drying oil (identified as castor oil by the presence of methyl ricinoleate) being to

retard the drying of the oil, prevent the paint from harden- ing in the tube and, perhaps,

to provide a plasticiser. %
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There was no history of treatment of the painting with wax-based lining adhesives. Waxes
are known to have been added in commercially prepared paints to act as plasticisers and
anti-settling agents at this period. This may be the case here. %
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Although oils approaching the modern stand oil, heated to about 300-320° Cin a
closed container from which oxygen is excluded, were produced during the latter part of
the nineteenth century, this is not the type of heat-bodied oil present in the majority of
nineteenth-century (or earlier) paintings.
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EL®IC

Y vy = FOMTICEEICKTMIAS 2 2 KBS 2007k icma, minys L&
MEOHEEL D 5, RIETIE, KRB AMILL2ZY v —FZOWTlY BT 5, INTLLE
Yy y—Ficid, ZBRERZ AL GV OHBILEAIE 20 L, BEE T CHEAIEL LD
DBB B, HIHICEFANVEFANEF Vv 2V 7Ty 7FAARD Y HFITITA
2YEBD D,

AKECTIH, REZEEL B, 22V vy —FHIRGEL T3 35 oW A —h —%
WRICCMLL72) v — FORFICOWTHAEL 72, B o8& fTocnwTdb A v %
HRFE L TR iR A — 7 — 3R L 72, £3°, e ol e LCitE L T w5 23
MA=T1=DFANFEFAN, vy IV R TTyIH A0, 22V FORICHEC
DVWTHELZ, ZOMEEZR3-1ITRT, 2LV FiF 35t 29 # & Ko o Wikt £ —
A —THEIFLIN T, RAALFAAZ 3B 64, vy 7y Fix 35 w7
thy 770 7 AANE /P IHTH o7, TATOWED ] OKLICR>TNE Y
-~ (Chroma) #: (A=A FZ7V7) &+ 74 vF <=4} (DaVinciPaint) ¥ (7
AV HETEH, Vvyr—FEEMMEIN T2, IMTLAY vy — FoBGITRY 7
LRho Tz,

RICETHCTEY Yy 2V R, B2HTRERAAVEAA L, FEIHTIERAZY FAA
MTDNT, FEMA—=H =ML L72) v — FORBICOWTED X 5 ashi % -
T30, BGOFTHX ZIREEL . A4 Vv OWE CHE~ORREZ I L7z vy 7 v
FOBELEIZ DWW T, 2017 4E 7 A~ 4 v TR O M T i CHME 217 - 7=,

BAFHIDOT T v 7 AANCONTIE, FFaTdN- €7 AV e 7S, ¥
v ¥ DB O DIRFETH 57270, TNENHE R T, FrhoB G ENICEHHE IN TS
WEZBGEEL 72, 72, 2018 4F 10 Hic 7 - A~k Athic iz 4 v 2 v a M 2470, F
F a0 - 7 A+ (Natural Pigments) ft& € > ¥ (Zecchi) thicii A — A ClW&Hd
% L7,

Art Spectrum ff:, Blockx #1:, Chroma #I:, Da Vinci Paint Co., Daler Rowney fl:, Daniel
Smith #:, Divolo £t Ferrario £:, Gamblin, Grumbacher %, Jack Richeson & Co., Langridge.
Lefranc Bourgeois tf: (H AR E N = — a1 7 — + &), Lukas, M Graham & Co,
Martin F. Weber CO., Michael Harding #1:. Natural Pigments #1:, Pebeo f::, RGH Artists'
Oil Paints ;. Royal Talens fl:, Sennelier tf:, TITAN #:, Utrecht tf:, Wallace Seymour #t:,
Williamsburg ., Zecchi th, B &tk 27 A< S 4 v TEEKSHE, HiBieEK
A&thicontid, FattonXy = 79 4 b (2018 4F 10 H 15 HEffH) 2#&E&I1C L=,
Maimeri . Schmincke #t:. Winsor&Newton fhiZ#F I F DO H ARXERFBERFKITL TV 3
B h 2w 7 (HAER) OBWHESEIC L, 8Bihxe2izend 2018 43 AIC AT
L72bDTH 5,
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x£3-1 BEMA—H—ICEIFZIMILEY - FORGOEE (EHER)

et (FHA-EIE) RANVFEFAN | Fvev IV F | 799 7F40 | REVF
Art Spectrum (A—AZ b+ 7V 7) i b3 b3 sl
Blockx (=¥ —) Fils Eil3 Eil3 izl
Chroma (F—x+FZ VY 7) Fils Eil3 Eil3 b3
Da Vinci Paint Co. (7 X ) %) Fils Eil3 Eil3 il

Daler Rowney (4 ¥U ) I Eil3 I
Daniel Smith (7 * Y #) Fils i3 Eil3
Divolo (1 2V 7) I Eil3 Eil3
Ferrario (4 % U 7T) it i3 i3
Gamblin (7 2V 71) 1 i3 i3

Grumbacher (7 2V #)

2
= (@t
2

= (2t [ |2 |2 |2t |2 |2f |2 |2 |2

Jack Richeson & Co. (7 X U 1) f fe
Langridge (A=A 7V 7) f Jie fe
LEFRANC & BOURGEOIS (7 7 v &) Fiia iz i
Lukas (FA4 ) Bl B B
M Graham & Co. (7 X U /1) bil3 I B

=)
)
)

Maimeri (4 %V 7)

MARTIN F. WEBER CO. (7 2 Y 7)

=)
2 |

Michael Harding (4 ¥ U R)

Natural Pigments (7 X U 77)

lpy
& |2
g |2

Old Holland (# 7 v %)

)
& (D@ (D |2 |2 |

Pebeo (7 7 v R) Fig i i3
RGH Artists' Oil Paints (7 X VU 7#7) il i i3 I

g
g

Royal Talens (4 7 v %)

Schmincke (F A4 )

g
g

Sennelier (7 7 v &)

= |2t |2t |2t
P
P

= |2t |2t |2t

g
g

TITAN (R~<4 V)

g
g
g

UMTON (FzazxuaF7)

)
)
)

Utrecht (7 AV 7#7)

)
)
)

Wallace Seymour (£ ¥V Z)

)
)
)

Williamsburg (7 A ) 77)

)

Winsor&Newton (4 ¥V %)

Zecchi (£ %2V 7T)

2 |2t

73 A~ (HE)

=)
2 | Df |Df | D |Df | D | D | F | D

(2 |2 (D | Db
g (2 |

A4y (HE) e
BHEmRE () =l f
P
« Art Spectrum #t https://artspectrum.com.au/products/oils-medium/ « Blockx #t https://www.blockx.be/en/catalogue/Liquids_blockx_3_0.html
- Chroma #t http://chromaonline.com/landing# - Da Vinci Paint Co. https://www.davincipaints.com/category-s/130.htm
« Daler Rowney #t http://www.daler-rowney.com/en/oil-mediums « Daniel Smith #t http://danielsmith.com/original-oil-mediums/
« Divolo #t http://www.divolofirenze.com/index_ing.html « Ferrario #t http://www.aziendaprodottiartistici.it/categorie/ausiliari/
- Gamblin 4t https://www.gamblincolors.com/oil-painting/mediums/oil-painting-mediums/ - Grumbacher #t http://grumbacher.chartpak.com/categories/mediums/oils/
« Jack Richeson & Co. https://products.richesonart.com/collections/all-paints?page=4 « Langridgehttp://langridgecolours.com/langridge-drying-oils-and-solvents/

« Lefranc Bourgeois #t https://www.lefrancbourgeois.com/fr/produit/huile-cuite-standolie/—/S = — 2L 7 — FHH S https://www.bonnycolart.co.jp/product/detail/328/
« Lukashttp://www.lukas.eu/downloads0/

+ M Graham & Co. https://mgraham.com/artists-colors/oil-color/ « Martin F. Weber CO. http://www.weberart.com/index.html

+ Michael Harding #t https://www.michaelharding.co.uk/products/ « Natural Pigments #t https://www.naturalpigments.com/oil-painting.html|

- 0ld Holland %t https://www.oldholland.com/c/auxiliaries/oil-auxiliaries/oils/ - Pebeo #t http://en.pebeo.com/Fine-Art/Oil

« RGH Artists' Oil Paints 4 https://rghartistoilpaint.com/oils-and-mediums.php « Royal Talens #t https://www.royaltalens.com/en-gh/products/auxiliaries/

- Sennelier + http://www.sennelier-colors.com/en/Artist-oil-and-additives_6.html « TITAN %t https://www.titanlux.es/en/busca/buscador?b=&o=top&submit

- UMTON #t http://www.umton.cz/index.php?call=pripravky - Utrecht 4 https://www.utrechtart.com/Oil-Painting-Mediums-Oil-Paint.utrecht
« Wallace Seymour #t https://www.wallaceseymour.co.uk/oil-paints-and-mediums « Williamsburg #t http://www.williamsburgoils.com/press_releases

« Zecchi #t http://www.zecchi.it/products.php?category=66
- ¥k &4 7 Y H ~ http://www.kusakabe-enogu.co.jp/products/oil_varnish/ov_gayo/ov_gayo.html
©RILARA v TERR A http://www.holbeinworks.co.jp/static/chart_mamual/oil01.htm
- MEHIE Bk A http://www.matsuda-colour.co.jp/product/superoil.html
(Ef. $_T20184 10 B 15 AkH)
+ Maimeri #£, Schmincke #£, Winsor&Newton # (¥ Z N ZNh O BABREBENRITL CLW2HEN 207 (BEER) Ho5%E, (20184E 3 BICAF)
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1L.RANLEFEFAN

FANVFAANOELOBGEHHEZGIHL7-d D%k 3-2 ICRT, RA LA A vl
3D 5DIE 35t 6t TH o, ORI HTEAF L RZ L ITonTHRRTW 3,
¥72, FFaTIN BT AVME, v 4 ¥ - x—L v 2 (Royal Talens) #HIZ®ZA$ 5% C
LiconTHinTw3, FAGHE (1953-) 13 Tk b2 250 EME] odc, K4
VR A A TR 72132 ofh ¥ I - ~ vy - 290 b 7 & OB EA]
EMATHEAL 72d DTH 2, [HURITFE L, PIETERCERIEHER] 2 FT o CULEE X 41, w21
% 100°CHLOKIRCIRAIT 2 L A TE 21 LR T 5, FZEEEHER OFEEHIC D\ T,
Xy ¥t a v b EHGTW S 2L DS it oREEIZ A bR vt HEARBRS X5
i v Ay s anL bR ERHOLN T SRR EV, £ X T ) (Sennelier) 1%
HERDE LI DWW TR T 228, Z DD A — 7 — RO T T v, X
RN AEL R R iconwTlFEEHInhTwianzo, Fo) vy —FoboWE%
HEOVEZTICHIEEZHRL LB ThHILEEZLND,

£32 FANFFALOBRLEER (EEEK)

AN FFAA A OBLGEIH XBELRBEE 0L [ ] oKL

(7 AV 9) color. It is derived from a processed linseed oil from selected flax seed. 1
[R=AFFAV TV v =FFAN] R=AFTA v IF AN, RO EEZR L,
IO D, BEINZTOEF2OMLLEY) Yy —FAAVEER L2 DTH

Natural Pigments [Pale Drying Linseed Oil] Pale drying oil is perfect for making oil paints dry faster, yellowish in

%, (EHR)
Royal Talens Purpose: For the artist to make his own medium and as an ingredient for a paint formula
(X7 v &) Composition: Linseed oil, siccatives

* Increases the gloss and reduces the drying time of the paint film

* Increases the risk of the paint film wrinkling

» Shows strong yellowing in dark conditions, which largely disappears in daylight
* Not to be used as medium in lower layers

* Can be thinned with white spirit or turpentine

* Is darker in colour than the other linseed oils  3¢2

HIO : ZRRAEDEEDORAT 4 7 8% E2 00, REOWTOME L LT
Gyt ) vy — FA A, A

SERE D, BPLOFZIRNE & KHiE 5 5

RMEA L DI 7 Bl E E B

BEFT GRS R b, HORICY TS LA S
FRDOAT 4L LTHALARWC L

AT AT AEY v P ELETLEYTHEITEILNTES

MDY v — FAA LY s (R

Schmincke (F 4 ) RANLTY v — IR 2 M Wl 2— AV F 7 LR) vy —FRRA VY F) vy
—FXY#EiE T, X3
Sennelier It liquefies the paint and accelerates hardening and a gloss finish.
(77 v=R) Boiled linseed oil encourages the finish to dry deeply. Gives texture and roundness to the finish

while drying more quickly than normal linseed oil and it adds a brilliant, slightly amber finish.

pigments to 50% with clarified linseed oil. It is also used in recipes of mediums and paint. 4

fH oty LRt LT 2 ET 2,

Avoid excess. For artists who wish to make their own paints using oil, it is recommended to grind
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FANF Y vo—FA 4 iz, BEOAM» ST D2 {RET 5, HHDOY v —F+ 4L X
DHEHERL, TI7AF v e AZBBICE 25, 2L C, Hi2H 0, bFrIFEHOot
Envickh s, BREICHEATECE3EITE L, FALEHo CTHSTREREN WL B
SHIEZICIE, 50%DEIGT, BHILAZY Yy —FAA L e ER 2BV BT L 28D 5, ¥
AT AV LBIUREOEHGIC HEHINS, (FEEP

Zecchi [OLIFA Boiled Linseed ]
A %297) oil in cobalt dryer salt 3¢5
[OLIFA 4 A F Y v —F]
F A i au MEOTERE AN b O (FEER)
LNRERIEHEY ARV FA AN LD SERE CRZEBEA R,
HA) KIBCTHRA A X 2T X6
5| FAt)

X1 Natural Pigments #t https://www.naturalpigments.com/oil-painting.html

X2 Royal Talens #f https://www.royaltalens.com/en-gb/products/auxiliaries/

X4 Sennelier 4 http://www.sennelier-colors.com/en/Artist-oil-and-additives_6.html
X5 Zecchi #t http://www.zecchi.it/products.php?category=66

X6 MHHIEEMKRINESH http://www.matsuda-colour.co.jp/product/superoil.html

(LR, $_T20184 10 A 15 HF =)

%3 Schmincke # & AABARBELNREITL TWEEZH A5 (BERER) »53H, (2018 F£3 BICAF)

2By o FFAN

Frvey 7y FoZtoBRHHAEZFIHALZ 2R 3-3 IR, vy v Foll
mABHBDIF 3Bt Tt TH oMz, By 7V FIFHARTIE S 2 2 8EL Tw B
720, — MR A ANTZEEZ TR, BCKTIEHE VEEI N TR WEEHAL 72,
Te¥ I ~—F 4 v (Michael Harding) #: (4 ¥V %) TlkH¥ v v 7 v P38,
ftLCcwumnd, ARV 2794 S v ey 7V FOED HICoWTRHE#E B H Y, 320D
ARAVIEDBFEOLNT VS, 123 F vy 7V FOBHEICOWTHEETEIHDEEY D2
DRy P TV FOEXDEBETCHIES Z L AEEDR, LD XS RO v —Fhb
THEZ T EDRAREDR L Vo2 b DTH - 722(2018 4£ 10 H 20 HEUE), 2 — v v STl
EENFABLZ 3B HohTclE. v 4 v F—&=2—F v (Winsor&Newton) #t: (f ¥V )
Ly Xt (A 2V7) 0 2#28ELCEY, ECOEFTTHREL TV L2 IEHAEL T
Bz EHNC R o CLE I, ECOEICH B2 RN AHETEEVWEEZILND, K
3-3ERLAZX DI T v Ny on— (Grumbacher) t (7 AV 1) O#FRANTIE, ¥V
Yy Vv RFEIZeAYa VIEHTAIERTE L EHHINTEZ &b, HEEREA
EITOGMERICEER DD LEZL D, T~y a v i3 dA AV EKBPEL T BIRED
bOERIFL, il LTT v RIARETOND, mA_4 ik (HAR) oI H %
XOICH e KICRIIMT Z itk oTHLEI NS 2, ZOKEDRIGTZwLY a v
L 72 A NICEET 20D THEIEEZLND,

Z DOffIC A A VDR L LT, iRH O & REFIMEA S U, B0 JR, EHPE. it

NEZ & 5 T & H%

FonTnwa,
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x3-3 Yo

vV FORMIEEB (FEER)

Yvy 7y FoBRSH ln g aRZe s oLtz [ ] oKL

Grumbacher
(7 AU 7)

Sun-thickened linseed oil works similarly to traditional linseed oil in terms of adding gloss and
fluidity to oil paints. Sun-thickened linseed oil is heavier in body and can be appplied directly to
paint or used in glaze mediums, clear varnishes and emulsions. It is an extremely flexible
medium derived from purified oil and can be pre-diluted with turpentine, Grumtine or Pre-
tested odorless thinner. 1

Yy 7V P vy— VA4 G MR BIOGREREMEZ A 2 &) \T, kDY
Y= FA AL FERRICHEEST 2, YLy 7Y Y vy — FA A ) piEd, 7L—
ADAT AT LREHRET =R, TeAVaviEZoTIFHATIILRTE 5, Bk
HRTBIEFICEMAAT 4 VL THS T LY Grumtine GHIRERIORT4), LT
AP LR v F—CFOHERT 2 LB TE D, EER

MARTIN F.
WEBER CO.
(TAIH)

[Thickened Linseed Oil]
SR L X2

Natural
Pigments

(7 AV )

Sun-Thickened Linseed Oil is made by exposing raw, cold-pressed linseed oil to sunlight in
shallow tanks covered with clear glass and exposed to the atmosphere for a period of one
month. To give the oil more body (higher viscosity), we place lead sheets in the tank and blow
air through the oil for at least three more months. Trace amounts of lead may dissolve into the
oil and may be present in the finished oil. 3

Fryw sy P ) vy —FAAnE, EOa— A FTLR) vy — VA AVEERLRT 7 2
CEbh KRRy 7o, 1 AMZERE Bl itk o TFbo g, A4 vk &
VREY - MobHzboicd s MEELELSCT ) oic, 2y I/7NICiy—bE2ES, 35
KA ANMICZERE 30 AU EREAL, WROHDA A VITETIAS, FERL 244 e
Thiclnds, CEERN

Winsor&Newton
M4 ¥U=)

[Thickened Linseed Oil]
IEOREMESR Y, R L 3, BEOMAMAR 20 $ 3, 258 <
ZYVET, (FIV=FF - Vv —FFA LD bRHE) X4

Zecchi (f £V

Btz L X5

7)
7 H Mitk23® 2 MR oo R B L, b B, 58U A ZRGIRER & 72 2, dEakic X<
(HA) Hwbis, X6
ALY Y vy —FA A i BB TICRIEEMGL, Bbe i 22, BEgLEAMN, RRIC
(HA) BEz e, FMErkanuERiko~T 4 T -ARTE %,
gy (HYE - KIS CREIN L 72) R8T ~ =il X7
5|F7T)

X1 Grumbacher #t http://grumbacher.chartpak.com/categories/mediums/oils/

X2 Martin F. Weber CO. http://www.weberart.com/index.html

X3 Natural Pigments 4t https://www.naturalpigments.com/oil-painting.html

X5 Zecchi #t http://www.zecchi.it/products.php?category=66

X6 AT Y A http://www.kusakabe-enogu.co.jp/products/oil_varnish/ov_gayo/ov_gayo.html
X7 RIRA v TEBRAESH http://www.holbein-works.co.jp/static/chart_mamual/oil01.htm

(E&E. ¥T 20184 10 A 15 B R)

¥4 Winsor&Newton f I BARAREBENRITL TCWERENZA S (BAXER) »o5H, (2018 F 3 BITAF)
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2-1.7 R ARA  TEKRASHICH T ZREBRE

FF03, 2017 £ 3 H 31 Hichr~ 4 v TEKRASoKE TSI chvyyy 72y Fo
BEICEHT 24 v R 2 — M Z2To/e 4 VA 2 — 3t ERIK ([ v &2 2 — B 245,
FABLETRE) G L Tniz2 Wiz, FHIIAL v A2 —2LFICRT L, AN LKIE
BZTTbDEA VA 2 —Flike L TR OERICEEHE L 72,

DIFICEHELTH 29 vy 7 v FOELETRIZEM %2 b &1 L7zd 0T, HiR, ftidK
REDIHHOEKFEEZ T 2bDICRb, A v 2 a—HH# L7 3 AIZKED RS OREHE
PCHRIOEFBrLY Yy 7 v FIRELEL T WK TH o 720 3-1 oHLETRED
i IE 2017 4 7 A 4 HICHESL 2B L7200 Th 3,

Yy v FOBGETRIZ, JKORNARITED Y v o—F LikE A, KiGe 2RI
. E3-11cH 2 LHic, H 7 AETERNICERET 2, BEAM N 1~3 22 Hig & T,
HELDMI ODEAWAHICK Y RS20, HECCIE 2 CHEMESR & L CTHI T 5, I8
BHZ I BRKALER, MBVLEE 2175, v > v 27 v FIZBUKUEL D & 72 LEfg (b % 562k L.
ZORBIC I VIRERBNTIHIRL, WRER IfEltErd 2, 20720 RTORE%
ERUME L GBI 2 FRET 2 TR TbN S, B 3-2 13, S~ 4 v T¥ERXAH
PO L TR WKL DS v vy 7 v FEREFEDBK 100°CTMEL T B kR
Tl %, B3-22R LT3 X5, T 2 LifRoNHlic/hE A5ianFgEd 5, 2o
SIEPREL AL A3 T OMET 2, B 3-3 CHEVLERT oy vy 7 v FRHIKL
bDERT, MEAT 2 Lick b, HEroRBEIELL, 4L DfhtED D L AE <
%5,

DXV vyy 7y FOBELGEICIZ 1~3 2HIZ EREZE L, Z Dtk d FAKWLEE, N
BAVEZAT S 720, BF & 72T 285k 2, #E L T3 &80 wE IR C
NODOHERDEBRL WS EEZLND,

76



3-1 ¥y o FoBEDKRT
(R4 IEHARM,. BEIHICT

K32 YryyosvFEmMEL, K 3-3 vy oy Foméar (). ik
BEMEREL TVLBHTF () DL
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B REZVEFA4

A2y FOEROBBEAZEIHLZb 0% 3-4 ITRT, AZ Y FOREEH 5 DIT
B4 294 TH o 72, FANA vIEKRASECHRASH I AR TE vy
7 PRz ot ciEL TWE 2, A4y FifhofEstEr»r oA LTwd ot
T, ottt Wb kORI TH B L FHING, 2070, AfhcilET 24 v
IV RRT Ty I AANCHRT, FHBV R LMY K> T I EEn%wE
fHEHENn2, ERFHEO [X b1 2508 BME ICX 2L, REZ Y FEid [225% E
LT 250~300°CCHIEAEL X720 v — FAA A, [FPERIINENS 2 MicEARIG B
D, EE (Y7), BR, o LIl 2PN EZZ TR 53] LdHb,

Brb D X & v F OB EHAIC I, 14 3R IEIEZZ PRI D W T3 # IR HZE D X ITD W T,
15 tHIZEERIC DWW, 6 #HIZmN I oW, 14 tHidEkiE I o w5 #idiiEh
HxED BEFICDONT, 12 FRIFFEMER I RV IRICOWT, 8 thid 7L — XEEICHE
FTHIELWLODWTREHAED L, AZX Y FIRMEOMTLZY vor—F X0 e En
TELEMLTORYIRCDL IO 1 2THE EEZLND,

®3-4 2V FoRBLE (EEFR)
A%y FOMBHH  XWBLSEEZLOELTE [ ] oXE

Art Spectrum Heat thickened linseed oil. Use with artists’ oil colours to enhance flow. Dries to a tough,
(F—==2+7Y glossy film. Also used in the preparation of oil painting mediums. Has good leveling
7) properties. Can give a smooth, enamel-like finish and has a resistance to yellowing and is slow
drying. X1

MBL CTHR X2 ) v —FA AN, T—F 4 XA A7 57— (hiRBoflRy) &—
MICHRL, REMEEED 3, M CHIRO B BEBICEIET 2, HEEOXATF 4 v L0H
HICbEHEING, RiFRL ) v 72 HET 2, BOorTTFAVED XS ft k3 ic
TN TE, MEPDRL, WL VT3, (EER

Blockx [POLYMERISED LINSEED OIL] Fi#H7 L 3%2
(Rr¥-)

Daler Rowney Reduces the consistency of oil colours and enhances flow. It is viscous and dries slowly to a
(4 ¥y =) tough elastic film. Faster drying than pure Linseed Oil. Reduces brush marks. 3

AANDOEDORIZRS L, MBIZRL T2, Withoid b, M CHlEo» 2 W - <
D LRZES D, MK Y Y — FAA KD e, FERERS 3. EER

Daniel Smith Stand oil, thicker than Linseed oil, causes oil colors to flow out as they dry, leaving minimal

(7 AV %) brush strokes. Stand oil is an unsuitable vehicle for making oil paint, but it makes an excellent
painting and glazing medium when thinned with turpentine and damar varnish. It yields a
tough paint film without the yellowing tendencies of refined linseed oil. 4

VY v —=FAANEDEVRE Y FA A, BB onTlifs AR L, fNRO
S EET, AZ Y FAANMTRREEREZQIRIBEL T ALY, TLrevegryvi=
ATCHLTELENTARRE LD AT 4 vV AlTn %, HEINZY) vy —FFHAn
DEZMHIN D e VIE R B A E S, EFEFN)

Divolo Like other oils increases the fluidity of paint to canvas. Suitable for glazing and fine detail,

A %297) non-yellowing and increases the duration of the film in time. The drying process is very slow

and is the best choice as a medium additive. 5
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A 4 v FERIC, ¥ ¥ Y ANZA~DOREOHBIEER® 3, 7L — X PLHEOREIC#E L
TEY, EEET, BEDMAKZED 2, 7o v RIIEFITEL . AT 4 v LISHMN
TEDIRETH B, (FEHR)

Ferrario (f %V
7)

Rende i colori pit "vetrosi” e lucidi. Elimina i segni del pennello. Rallenta i tempi di
essiccazione. X6

feBic (A7) X5 0R%E52 5, FMERT T, WBEREHEZES T2, FEHFR

Gamblin
(7 AY %)

Gamblin Stand Oil is a thickened version of Refined Linseed Oil. Modifying oil colors with
Gamblin Stand Oil increases flow and gloss and slows dry time. Colors mixed with Stand Oil
will dry to a smooth, enamel-like finish. Use sparingly or mix with an equal amount Gamsol to
create a traditional, slowdrying, high-viscosity painting medium. 7
AZY FFAANG, Y Vo= FA A VDOHEMA—Y a vy Th B, AZY P4 A%l
B2 &0 MR L, RBRHAES 72, A2V FAA v ERERE
k. oL TIFAVED XS I L b3 s, PEXDICHHT 55, [AED Gamsol (8
. fEFEMEH) LIRAL T BHRNA, KETEET S, BHEO AT 4 v AEERT 5,
EEF)

Grumbacher

(7 AUAH)

Stand oil is a high viscosity oil paint additive that eliminates brushmarks and creates an
enamel-like finish. It is a heavy, polymerized linseed oil that slows drying while improving the
fluidity of oil paint and creates a flexible paint film when dry. Stand oil can be added directly
to oil paints, to painting mediums and glazes and in varnishes. 8

AZY FAAVGEMET, iRz 3 &T, SAIY RE, =F A0 X5 it
FFEF2, EELEY v —FAA AT, EHREEC L, B oREMt L&D, T
bR BE RS, RX Y FAA MR, lIgRPAT AV L, ZL—X, T=RILZD
TIRMT B LDTES, (FEHR

Jack Richeson &
Co. (7 AV A1)

Stand Oil is a very heavy bodied oil. It wets pigments well, producing paint with good flowing
qualities that levels easily and reduces brush marks. A more durable type of Linseed Oil,
Stand Oil is partially polymerized by being heated in the absence of oxygen, thereby
producing a longer drying time. It is therefore a good glazing medium. It also increases gloss
and transparency. 9

AR Y FAANVMIIEFFITH ) [owA A rcd, ZREEREZ LFES L. Eiz RS
L. BBIFoIic 43 RFRMEIEEH T2k 2, LVMAKEDOHZY v — At
ANTHL, A2V FAANME, BEORET CMATND Z Lic L > THAMICHE S
N, ZREMPRES 22, 2wz, RO L—XHDOAT AT LIChD, $HHERELV
EHEErED 5., EER

Langridge
(F—=b+7Y
7)

Non-yellowing oil for use in all oil mediums.

Thick and honey-like oil, it will give enamel-like qualities to paint. Too thick to use straight, it

should be diluted with solvent.

Recommended for the manufacture of oil mediums. Reduces brush marks. Dries to a tough

flexible film. 310

FHEDHANTH 5720, TRCDFANAT 47 LIEHT 5,

RECEED L) A AT, TFANVED L) hBEEEIRBICEZ %, T0FEHFHT 2

IR S 72 D EHICTHRT 2 02D 5

WHEAT 4 v LOEEICETTOTH L, EiZES L, BT ABRICIET 5,
CEHR)

LEFRANC &
BOURGEOIS
(79 v=)

[HUILE CUITE STANDOLIE BRILLANT] 2 v 7 F 2 & ¥ F 4 4 b L’huile cuite
standolie apporte de 'onctuosité a la pate, non jaunissante, elle s’associe parfaitement aux
couleurs claires ) v ¥ — FA 4 L0 EAH, MFREEREIHAT 2 & c. Ktk mve A
BRIBOERB, LV Y rFECEHLTWES, oA T4 v LLllAADE S AT
FE T, WAL KHBBRIEIEZO L RBELIERL 3, 7k - o LR O
. X11

Lukas
(F4»)

Painting medium and binder for oil painting. Dries slower than article no. 2212 and has a
slight yellowish colour.best quality heat thickened linseed oil 3¢12

MIRD 720D X T 4 T A, FLHEEFS 2212 L VECEHRET 2, DT cHGR2EH 2, (F
EN)
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Maimeri HERODHZEMED Y v — FA A, B0 H plilnzfFE Y IOz XS LET, F

4207) O FFICEL CwES, Vo RBEE B IR, LT CHS 1y AU BRI Tl
v, X13

MARTIN F. FA 7 LXK 14

WEBER CO.
(7 AV 7)

Michael Harding [Refined Linseed Stand Oil]
U xY =) Y% Lx15

Natural Pigments [Vacuum-Bodied Linseed Oil] Vacuum-Bodied Linseed Oil with low acid values and light
(7 2V 71) in color. This stand oil gives gloss, brushabilty and non-yellowing characteristics when

compared to other bodied or "stand" oils. 16

[NF2—2RKT4 Vv —FAAN] NFa—LF T4 Y Vy—FA AV ITEEMiMK L |
OHaHE, TDRXY FF AN, OMEOHZFANEIT [RE2 V]| F A0 L g
L7z& &ic, SBR, R IFEH, BXUHEE LAV W IFHIES X 5, (EER)

Old Holland

[D1106 Stand Oil]

F7 v x) Boiled, polymerised linseed oil.
Increases fluidity and makes it possible to remove the brushstroke.
Increases the gloss, is elastic, but lengthens the drying time.
Can be diluted with turpentine and white spirit.
Yellows less than linseed oil, but dries slower.
Can be used in the glacis technique. 317
[D1106 2 % v FA 4 1]
FHEORERE LY vy —F+ A0,
MEMEZmO, FHERI ZWRBRTE 2,
HRBE L., WD 54, FEREIZRL &2,
TLEVEFRTAPRAEY v P CHNT B LHTE B,
Y vy —FAANE D EEERD RV, ZERITES RS,
FLU—AFECHEAT 3 2 A TE S, (EER
Royal Talens Purpose: For the artist to make his own (glazing) medium and as an ingredient for a paint
(X7 v &) formula
* Greatly increases the gloss and the drying time
* Slightly yellowing (between poppy seed and linseed oil)
* Can be thinned with white spirit or turpentine
* Traditional glazing medium
* Not to be used in lower coats when mixed with paint 318
Hi : ZMRVPEDTEHD (v =Y v ) AT 4 v L%kEL7-00fENoMEE LT
IR & RERRIRE % KR I 1A |
R RHE (Re—FALEe Y vy — A4 Lol
RV APRAEY v b EARFTLEYTHT S LN TES
LR SV = XD AT 4 T L
SEB LRALZEA. TR CEFEHALALTZ I v, (EHER)
Schmincke Yy —Fea—n F7L R, FALFXDWo VERELEENRD R, @R 7~
(F4v) Yy —=FAAn, hRH Y MAED D B0 2/EY 9, X13
Sennelier Allows you to significantly attenuate or smooth thin brush strokes.
(77 v=R) Linseed oil polymerised in the absence of air. Full bodied, very bright, clear, honey-like

viscosity medium made by heating pure linseed. Improves transparency, fluidity and smoothes
brushstrokes. Can be used straight but, due to high viscosity, it is preferable to thin with
spirits. Excellent medium for glazing and detail work. Reduces possible appearance of
cracking. Slows drying. Slightly yellowing. Favors gloss. 319

M2 RIS L, 10T 5,

Y vy = FAA N ERONFE T CEA Lz, MBRERCZMAT 5 2 2tk o TED
N7z, EREEET, JEFICHHZ (. BAE, BED XS BMMEAT 4 v L4, BEHE, B
M LX, FrEo2IcTs, TOFEMATLILIITE L2, BHEDOLD, XE)
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v P CHEHI T30 FE L, L=y LR OfMBICRER AT 4 VL, DUEIRD
AEEME RN D T, BHEASEV, DT IcEIT, R H 5, (FEHN)

UMTON Polymerated linseed oil (Stand-oil) in comparison with the normal linseed oil, polymerated

(Fxzazxm "% | linseed oil dries up more quickly and gets significantly less yellow. This is the reason for which

7)

it is suitable for dilution of oil colours. Its dense consistence can be altered by the addition of
turpentine. 320

WHEOY v —FAANERBLT, BEALEZY Y —FAAn (REVYFHAL) 13, &
CRZBRL, BEEREZFLIET T2, I EORmPUGEL C W 2EATH 5, EbE
DFERT L E Y OIINC X > TET 3, FEER

Utrecht Use Utrecht Stand Oil vs. linseed oil for better yellowing & darkening prevention, glazing

(7 2V 71) applications or a smooth, enamel-like finish with less brushmarks. 21

ZIRLEFRZYFAANMTY V= FAA N LIRS 3 &, mEREELL LI h, &7
L=V v 7ok 2 VLRI F ANREOML BT MDA RS LITHEL T
%, (FEHI

Wallace Seymour Blown linseed oil (2-3 poise) thickened in viscosity to create very elastic, heavy bodied stand
CER oil. Add to oil colours 10-20% to impart extra gloss and flexibility. Can be diluted with

turpentine or Shellsol T to create thinner films. 22

TIyvY v —FAAN C~3ETX) wHREL. FERICHIRH 5, EREDOR X v
FAA v, 4 VoS x MICHIRE Fi R 5 2 5 720 TR EIC 10-20% 2N A % & Kwv, 7L
B> 7213 Shellsol T (¢ - FEFMEM) AR 2L picE s, EHR)

Williamsburg A thick, honey-like linseed oil with excellent leveling properties. Increases flow, transparency,

(7 AV 7) and gloss. Useful as ingredient in painting mediums. Slower drying and less yellowing than

other linseed oils, it creates a smooth, durable, and flexible film. 323

BNV RY) VIR ETERED XS iR H 2 ) v — P40, mEt, &,
HREED D, A VYT AVYTAT 4T LOEGGE LTHATH 2, o) v —Fr 4
L0 DUIEDEL, ANV R WO THAED D 2 T 7 4 v 2MFHN 5,

(&EER)
Winsor&Newton HiE B, VO EAEBEL R I3, L — v 7Rl 2 i 2 AL HIEIC BT
CEPES WET, BEOMAEEED., WA ERL T TS, X13
Zecchi HIGLEEA 7 L %24
4x207)
Ve R MBI T EN7) vo—FA4n, Hitk2d 0, ZEHROBEIIELA THRICE D, %25
(HA)
REARAL Y 2R W LT 250~300°CTHIBAEA S /2 ) v — FA 4 A, EhEOREIRC, %
(HA) BOEEIIP R, BRICEE S L, EMA R A VCERABEATE 2,

D% EAEA 7 = = %26
VNzERiitECI= T, RMIEBZH L2 VRICHERT 344 A, SR CIMEAEA L 223 il %27
(HA)

BIRT) RDOR—IIZTH
BIR—Ym [£3-4 222 FOBRLLE] DB|HET)

X1
X2
%3
X4
5
X6
X7
X8
9

Art Spectrum #t https://artspectrum.com.au/products/oils-medium/

Blockx #t https://www.blockx.be/en/catalogue/Liquids_blockx_3_0.html

Daler Rowney #t http://www.daler-rowney.com/en/oil-mediums

Daniel Smith #t http://danielsmith.com/original-oil-mediums/

Divolo #t http://www.divolofirenze.com/index_ing.html

Ferrario ¥ http://www.aziendaprodottiartistici.it/categorie/ausiliari/

Gamblin #t https://www.gamblincolors.com/oil-painting/mediums/oil-painting-mediums/
Grumbacher #+ http://grumbacher.chartpak.com/categories/mediums/oils/

Jack Richeson & Co. https://products.richesonart.com/collections/all-paints?page=4

¥10 Langridgehttp://langridgecolours.com/langridge-drying-oils-and-solvents/

11 Lefranc Bourgeois %t https://www.lefrancbourgeois.com/fr/produit/huile-cuite-standolie/
—>/NZ—a)L7— rkAEH  https://www.bonnycolart.co.jp/product/detail /328/

¥12 Lukas %t http://www.lukas.eu/downloads0/

X14 Martin F. Weber CO. http://www.weberart.com/index.html

15 Michael Harding #t https://www.michaelharding.co.uk/products/

%16 Natural Pigments %t https://www.naturalpigments.com/oil-painting.html
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%17 Old Holland # https://www.oldholland.com/c/auxiliaries/oil-auxiliaries/oils/
%18 Royal Talens #t https://www.royaltalens.com/en-gb/products/auxiliaries/
X19 Sennelier & http://www.sennelier-colors.com/en/Artist-oil-and-additives_6.html
%20 UMTON 4t http://www.umton.cz/index.php?call=pripravky
X%21 Utrecht #£ https://www.utrechtart.com/Qil-Painting-Mediums-Qil-Paint.utrecht
X22 Wallace Seymour ft https://www.wallaceseymour.co.uk/oil-paints-and-mediums
23 Williamsburg #+ http://www.williamsburgoils.com/press_releases
X24  Zecchi %t http://www.zecchi.it/products.php?category=66
%25 HASH T Y H A http://www.kusakabe-enogu.co.jp/products/oil_varnish/ov_gayo/ov_gayo.html
X26 RILARA v TEBKRIASH http://www.holbein-works.co.jp/static/chart_mamual/oil01.htm
27 MEHE BT E4 http://www.matsuda-colour.co.jp/product/superoil.html
(£, $_T2018 4 10 A 15 HEH)
¥13 Maimeri £, Schmincke #£. Winsor&Newton #1ZZ NZNDO BARREBENRITL TLW 28R A20 7 (BXR
ER) hosE, (2018E3AICAF)

475y 9F41

BE, fifbIN w77 v 7 A ANiiE, TAVADFF a2y MEEH
KDY H_RKEREE, A2V 70Xy FHDOIORHZ, FFaTL -2y M
2007 Do, 7 A ST 2018 FE 4 A6, € v 111347 1998 F2> HHERFEL T
o 7700 FANEVIELIRTH, AT 244 Lo LI OEI A, MR,
BRI 7 & DE TR ZZMMEZH T 5, Fthicfwiabez 2a LT3
FANPEGEFEICOWTIR S Z T W Wiz 23, SLERITICE D 5 /-0, 3l T %
H-HEICHD 2, KEiCld, TR T 7 v 7 A4 VD3R E ED X 5 ICiio T3 H
BRES %,

4-1.FF a5 - ETAV M EOEG

FF 20Xy ik TDARKDRYING OIL (BLACKOIL) | & W 5 8 54 CHK
FEAINTWVE, FFa2aTIL AV MO 2 7% A4 MTBTB3EFENEZLLITF I AL
72

Dark Drying Oil or black oil is a fast drying oil made by heating linseed oil with lead oxide
(litharge) and used in historical oil painting. The lead (metal basis) content of our dark
drying oil is about 3% by weight.

Use

Black oil can improve the handling and drying of oils and can be used in recipes to make
megilp, Maroger and Roberson's mediums and traditional oil varnishes, such as copal.
History

This is the classic drying oil made with litharge (lead oxide). Since earliest times, litharge
was cooked with vegetable oil, such as linseed or walnut oil, to clarify it while removing
impurities and imparting faster drying characteristics. Cooking the oil for long periods

and at high temperatures allowed greater amounts of litharge to be dissolved in the oil

82



while at the same time darkening the oil. Our dark drying oil is cooked at the lowest
temperature possible to effect solution of the lead while making the palest drying oil
possible.

Source

Dark Drying Oil is prepared by heating akali-refined linseed oil (derived from the dried
ripe seeds of the flax plant [Linum usitatissimum, Linaceae]) at the lowest possible
temperature (less than 180 ° C) for several hours to dissolve litharge (lead monoxide).*
K=V s FTA - FANERIET Ty 7 H A0, ) v —Fic—BLsh (V3—)
ZAMUMEAL CHRUEL 72 o C, HIRENICHEH S Wz 3z o 4 4 v o3, i (&
JBERX—2) o&RIFEENLN 3% TT,

i

77w 7 AANE AANDOMY BN EHIREESE L, AF AT
—VVDRAT AT L, A=A D L) RIGHEIN A ANT =R EREL DD L ¥
CCHERAT A ENTEE T,

JEE s

ZaE, VY=Y (L) cffo i aitlcd, woRR2r s, ) v
V= FAANEIZE T A —NFy b AA NGB EOREYRROA MR RE L. L) B
VR RZ R 2 720 Y =Y 2RI LINAL ThE L, AANVICEEDY ¥ —
AL Eim CRIFEME T 2 &, A4 v o@ZE R 3,

HHOX—2 - T4 - A A NE, EEd 2 KR CES 2 2 & T, "JRERIR
DAANDEEE L, i Z D722 TuE T,

TH#HR

B— KT 4 F ANz, TR BRI W (7 ~ [ Linum usitatissimum, Linaceael
DREFHAL., Wb DICHR) i)y — (L) 2L, "R RY
R (180°CARIOUREE) T, BRI 2 2 L Tz A ¢ TRiEL T E
ERRE =N

FROBEBENL L, 77 v 7 A4 N FIHEHW R A LTHY, Vv — Fic—E{bEh

(EEHK 3%) 2L, 180°CUTFTMEL CTHEL A A L TH L p3bn Db, &
TeAANDEETE LT HE T 5720, MPERT 2 RIKREICKEL TV EEDT
KOG ABRND, 77 v 7 AANDHE L LT, iRORI L AFAV T &2 EoMEIE L
THWwWB Z BB ITFoNTWE, LAF - Y Y (Rachel Morrison AEAREF) 123
227 « L /AR (SirJoshua Reynolds 1723-1792) DAZMIC A F 7 2MFEH I T\ 7z
TEERERLTEYS, AFATICOVTIEUTO XS ICHHL Tw 3,

A true gelled megilp is made by combining mastic varnish with a drying oil which has
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been prepared by heating with either litharge (lead oxide) or sugar of lead (lead acetate)®
ALOT RO A XN T, V=Y 2 (BRI ¥ 72130 (BRI v Fha
AR LML =il &~ X F v 27 = 22 MAGbE S T LIC L) FHE RS
€=-FN)

FRICHBZ LI, AFATLET I v IAANERRAF vy 2V =RERAET I LIC
LV TnRiczozdb DL T2,

FEHIE, 201810 H I3 HICFF 20 - 7 AV MICT T v 7 A A L OBEEITOWN
TA—=LTHERL, 772=ALrT 4L 27 X—DYa— - F,vuv (George O'Hanlon
1955- ) IC0 G L Tz 72 & [ 2137z, A — A TORIZFICE L CiHBMOEH 2372 d 0
T, A=V CTOHEMDFEEKE L TARITFRDOMNERICEHE L 720 LU T IZERDRE D CRICEH
HRBEHIIOWTE Db DTH S,

A—=ADEFICLZ L, FFaTn - €7 PETIEL #2007 FEHICT T v 7 A4 A4
NEBEALL, T7 AR VY v o — P A ] o —RR{Linz aim LA L TaLE L <
WBZlBbrot, KerlyInk B FENICIZ, TAAVEHY v —FA 4L
[ Extracted from the seed of the flax plant, this oil is filtered and then "washed" with
alkaline water to remove acid impurities.” 7 v Offi 2 il S N izA 4 v Z2JEE L, T
A VMK ¥ L CRRERMY 2 RE (BEER ] LY v —Fed s, 2ot
MEFHLTWREEBICOWT, UFEFFaIr - 72y bhoF rvaviox—
MK 2HM oy & o—EFELEMT 5,

%34 : Is linseed oil used for black oil not heat polymerized? ex) stand linseed oil or sun
thickened linseed oil.

A~ v v We use alkali-refined linseed oil to manufacture black oil. We use alkali-
refined linseed oil to produce black oil. We have produced black oil using walnut oil,
cold-pressed linseed oil, vacuum-bodied oil, and raw linseed oil from commercial
producers.

we tested different oils and recipes in developing our black oil product, and settled
upon alkali-refined linseed oil for our commercial production since we introduced it
commercially.

%35 : Why do you use alkali-refined linseed oil to manufacture black oil?

A~ v We use alkali-refined linseed oil because it produces a low viscosity oil with

the best drying properties. Our method is to dissolve the maximum amount of lead
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monoxide into the oil at the lowest temperature possible. We prefer the viscosity alkali-
refined linseed oil produces. Starting with a bodied oil produces an oil with too high
viscosity for commercial purposes. Other oils do not produce sufficient lead soaps that
enhance drying. Alkali-refined oils contain less anti-oxidants and chromophores that
cause more yellowing and darker oils.?
FE:TIvIFANCHEAL B Y Y — FAAVIIEMBADSDTL £ 547
iz, ARV F) vy —=FAA LI vy 7V PV —FA Al
Fdovav: fhlebid, 77 v 7 A4 0EEIC [TAhVERY vy — VA 4]
EHEALCWET, chETyr—AF v A4, a—AFTLRY v — Pt~
N, ARV FFANBIOFHEEINZED) v — VA ANVEERLET 7 7
AANZEGEL T E L,
77y I AANBEGERET 2 CH2 Y, IEIE A VOB HTE LKL 224G
R, 7oA VHEAERY v o — VA4 AR A O HEEICIIROEZ L E X, HA
L. BAEELZFBLE L %2,
FEBETANIER) v — P A AN EH>TT Ty 7 A AN ZEEL T E T
B ?
Aovay: b BTARVERY) v — FPA AV EFHL T 2RI, &ED
VR AR T A EMEOA AV EERKTE 2000 T, b oTiklik, "REk
RO R WIRE TRt KEZ A A VITHEIT L TT,
7z b BT AR YERY) v = FAANVDREDPRICA>T TS KT 4 DH DA
A (EELEAAN) CTHIAT 2 L id, MESET ECHEmMECRANEEL
L7, DA A VFEREZRST OIS oAz Bl L £4A, T ) EE
AN, HEB L UCREDIRKN L 72 2 PIER(LA B L VREOMOGHEDS V2T T
€= 5N)

FFaTN BT RAY TR, Ty 7 AANBR BT RICHIZD., vr—F

yIEAAN I FTVLRY VY —FEAA N, RZ Y FBIUOEHAEINZEDY v
V=Rl SEIEARFAADLLERLEZT Ty 7 ALDHRT, TAH)KEEY v
— FAAAPPHEEICRETH > & L RIBR, e U TR E CHRREA L v o
T T 5,

FEEGLEZY vy —FEFEHALAGERBICE, ALY vy — FCTlISERETE

T, #EICEELTCWwWARnWZ EEHHLTWwWS, FFaT L -7 AV MO =2 TH A4
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FORBENICIE, 779 7 FANBETAROAFAT DL Y CICHFHTE 3 &t &
NTwzZerb, AANVOBEETREDEVIRED b D134 E 7R DHMid Ho7-D
Ad Lz,

TI I FANDL—F —DRIGREEICOWTIE, [KISIZTFHELTWZEY D awn
(FEHR) ) Loz eTholz, TAVART 7V NMREOXXLTH 5720, icE T
OHMP AL DI L TOFEERI VL vord Lhw el L, BAERN a4 ER %8R
L72E2A. 830 ey (1 Huy=4# 37853 ¢) %145 L, BELRLED 4],
EMIC T Ty 2 FANBEFELTHB LD L TH o7, HH T3 & ERFY 454.236 ¢ 4
FEINTWELD, IRLTEEPDPLRTELZLERVEIICEZ S,

4-2.¥ vy F1HOEG

¥ v ¥4k Tk [BLACKOIL] & HBBZLTHRTRIN TS, ¥y oV = 794 b
BT B EMENEZLLTICEIAL 72,

Original Formula - Linseed Oil boiled in Litharge!®
FIVVFAOHFE—D Vo= FAANMTY S =Y RIFMUMEAL72d D (FEER)

BMENICTZY) v =PIV =Y ZRMUMAL72A AV TH 5 &0 ) THEIRD R DE
I NnTWw 3,

Yy FHiz, WoH vy Fo - £y Fx (Sandro Zecchi 1948-) ¢t o~y —F - ¥ v *
(Massimo Zecchi 1952-) ©H[FfRE CHEE L T 5, FHiZ, 2018 410 A 16 Hic £ v
FHICT Ty 7 AANDEEICTOWT A=A THBEL, v v —F -y FITHIGLTWz7
EMEETz, A=A TORIFICB L TRIGHROKFH 21572 d DT, A — A TOHM D
&L CAMEDMIRICFEHEH L 72, UTIZEMOBRENEZEN LD TH 5,
A=AORFICL B L, ¥y FTld, W20 FE[ICT Iy 7 A4 8B L, 23—
NWETVLRY vy = FAANMC AR ZAHMUMAL TEE L T b 2 e hbh o7,
77y 0 AANDRE L L CHBEOREI BB T OND, FF 2T €AY M THRGE
LTwba— L F7LRY vy—FAA4nicid [Cold-Pressed Linseed Oil produced from
first pressing of flax seeds without using heat or chemicals of any kind. "8\ & 72135 & W 5 f#
Mo ZHAT 22 L a . TeoTroRICTL AL TGS N (EH
) eEBEINTHE, ZOFANEFALCTR2EEE LT REMEOHAD F F
DEDY) vy —FFAN] THELIeBETFON, TREALZY vy —FEERALA
WHIHE, BB W THw bR 2L Y Y IREDY v —FThE I L LEALL) VY
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— NI L, X OKBEEOHEEEZD > Tnd e, BFICEEL Thine ol
ETHotz,

FRRocerbEy ¥k, HHRTHERINLZT T v 73 AV OFBICE Z E\ T
Wizl HELEZY VY- FTlIiESES (B LTEL W W Ehba—L
F7LRY) vy —FEHOTWEDELEEZLND,

BRI 779 7 A ANDRERLBERZEITONT, UTicEy ¥tto<wv—
EEYFLDA-NICKZEMTORLY &Y O—FEETLHT 5,

7% 1 Could you tell me about the user response towards and demand for the blak 0il?
* v ¥ :Classical oil painters asked for it. It was used in the past and nobody made it any
more in commerce. Only some artist produced it himself.

7% : Why study blak oil in the current era?

+ v ¥ :There still are many traditional oil painters. Here in Italy but not only (USA,
Europe). This is a kind of painting technique that interest us a lot.

Also in classical painting schools is used. Here we have 3-4 important classical paint and
drawing schools.

7% : Currently, how much demand is there for blak oil?

+ v ¥:We sell about 25 X 11t. 36 X 250 ml. and 90 X 125 ml. per year.!?

FE T I v IAANCHT 22—V —DRIGERZDTFRRICOVTHATLEI 0,
Xy XM MBI EE R 7 7y s A AV ERD FE Lz, ZUd@EIcEbh
TWT, WD ENEZEENMLZZLIEIHY EHA, —HOGHEEZESBETZN
ZHIELCE L7z,

£ AEBHRICBCCTT 7y 7 AANVERET 20T ?

Xy X584 OEHNRIBOBERLEVET, 224 XY TEIFTHRS (T2
Ahed—myoNildh), 77y A A NiES L OLELI K —EofREET T3,
T, WHREFE T M I N TwES, 224 2 ) 7k, HER RIS T
VYV REA DI 3, ARBH Y T,

EFBE, TV I FANDOTEEIENLS LD T ?

oy ¥ M RERDEY. 10 (ORE) 5725 f, 250ml (D) #H) 36
sl 125ml (O#) 2#) 90 mFEL T g3, (FEHF
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FiRoZ b, AX)VTREFTHELT AV AT —1 v N, BED % OB A
WIEOHIEE BB Y, 77 v 7 A AN3% < DRALERI K —HEOBEEMTH v, Hliy
RMEEHEE RS 77y 7 A AN ZEELCh3BRBH B L BWL IR -7, £
7o A2V TICEWTiE, HHGHCT v bV B2HZ 2983, 4KHY, 2D X H 7k
FRTT Ty VA ANDBEHEIN T2 EEZLET 203 TE L, ¥y FthTnT 7
vy A ANDAFERIZ, ET 5 L EMR 45.250ml(4525 0 ) ZIRFELTHE D, 4 2 Y T
BOTEIORETTRERD L Z L Bbbr o7,

4-3. AR Y hRDOER

MRS 7RI [Ty 2440 ] L nHBIRLCIRFEINT WS, RS 79
ARDY 274 MBF2HMENEZGIHT2EUTOL STk 5,

PEEEAZIH O HIT 72 5 235 L T A2 BRECEHRO H 2 EHEIZ, £ X 5 AR
THi»NTVWEDTL k92, [Hlg]

A DEEHEH O ¥ TIIEZEEANE L | i LT e T v, TRL D nIc B H N —
T50IC, Vv —FEANEERME (Bo7EZ 5) =—Wbtih e B % MA &3
CHEAIEZZLICKY, MEICRERMN TEZEmEEY £ L,
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Date and time: December 5,2016 11:00 am-

Location: Office in The National Gallery‘

Agendas:

Dr. David Peggie

Dr. Catherine Higgitt
Kaoru Sugasawa

Translator

— Kaoru Sugasawa
P: — Dr. David Peggie
H: — Dr. Catherine Higgitt

- I would like to ask a question about the Portrait of Margaretha de Geer .
Has a chemical analysis of the Portrait of Margaretha de Geer been conducted since the
analysis by Dr. Raymond White in 19897
P: In 2014, a conference about Rembrandt was held here, and we looked at the Rembrandt’
works in The National Gallery, London, one of which was the Portrait of Margaretha de
Geer. Cross-section analyses were used to investigate the pigment, but the binding medium
analyses have not been conducted. We plan to post the results of that investigation online
within one or two months. [unfortunately this has been delayed, but I hope that it will go
online eventually].
What we are announcing concerning the sample is only one part, not the entirety.
About eight places will be analyzed (the handkerchief, the white collar, the background — the

upper left and lower left, and the black clothes).

- Has smalt been detected in the handkerchief part?
P: Since the lead white part is quick to dry, it is hard to imagine that smalt would be used as

a drier, so it is unlikely to have been was mixed in.

- Since when was the presence of smalt inferred?
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H: The original data was collected in 1988 using GC-MS, but a new interpretation was

formed in 2005-2006 based on new data and knowledge concerning smalt.

+ Was the presence of egg protein inferred in 19887
H: The presence of egg protein was only inferred due to the lowered azelate level in the
analysis of a sample by GC-MS. However, it is now known that the presence of smalt in a
paint passage, either as a colouring pigment or as a drier, can influence the results of GC-
MS analysis, lowering the azelate level. It turns out that they only conjectured it to be

Azerate rate.

- Where was pine resin detected?
P: The place was not confirmed at the time.
H: It is difficult to guess because we cannot establish what Rembrandt's intentions were,

especially in the dark areas.

- So it was only detected?
P: The pine resin...
H: Particularly since 500 years have passed, we cannot know what sort of things happened
to the painting. All we can do is look at Rembrandt's patterns and form conjectures based on
hearsay.
With other painters, we often see that they apply it on top of the original painting

afterwards, but Rembrandt did not have much of a habit of doing so.

- Compared to other late works by Rembrandt, "Portrait of Margaretha de Geer" shows
more cracking and loss of gloss. What is the cause?
P: Since a lot of smalt was used, it changes greatly over time, and the deterioration of the
smalt led to the loss of gloss and cracking. I suspect that a lot of smalt is included.
H: Due to the deterioration of the smalt, the background, among other things, has become

difficult to make out.
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- When smalt is used as a Siccative, do you think that smalt pigments were mixed in and
used, or was smalt put into the drying oil, burned and melted into the oil, and used as a
quick-drying oil?

P: In Rembrandt’ works, it is thought that the smalt was used for its effect on the color, not
for the sake of drying in the white paint.

H: This is just a guess, but perhaps lead (Siccative) was put in the oil and then a flame
was applied, or else metal was placed in a container and made to melt into the oil.

* Do you mean linseed oil with Lead monoxide added in — in other words, Black oil?

P, H: Yes.

- Is this the form of linseed oil that was commonly used in the 17th century?
H: It is not used in all of the colors, but I think it is used in a portion of colors.
P: In the Dark colors, etc.
H: After all, it dries faster when lead is used. Also, there's heating oil, sun thickened oil, etc.

The degree of clearness varies depending on which is used.

In a chemical analysis , can you distinguish linseed oil that has been heated from linseed
oil that has not been heated (fresh oil or raw 0il)? Does heating also include the effect of the
sun's heat?

P: With GC-MS, it is possible to make the distinction by looking at the ratios of molecules.

We can determine whether the oil was heated or whether it was only exposed to the sun.

+ So, this part has not been particularly heated? (while looking at the data)
P: The white part of the collar of Margaretha de Geer was heated.
H: The ground was not heated. Because a lot of smalt was used in the background, it is
difficult to judge.

P: Analyzing the areas where smalt was used is difficult, if not impossible.

- Was the collar sample heated by the sun or by a flame?
P: It was heated by a flame.
H: We know at what temperature it was heated, and judging by that temperature, it could

not have been the sun's heat.
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- Do you think the result of the analysis of Karin Groen (the Rijksmuseum) will also show
that smalt was used, not Egg protein?
H: At the Rijksmuseum, they are using a different technique on a different sample. Since
their analysis was different from ours, [ do not know. We did not particularly look for amino

acids, so we did not discover any proteins as evidence.

- What do you believe was the reason that Rembrandt did not use resin?
P: It is thought that most painters up to the 17th century did not use resin, not just
Rembrandt.
H: It seems that resin started being used from the 18th and 19th centuries as an attempt to
produce effects similar to past masters like Rembrandt.

The yellowing of resin is awful.

- How do you think the characteristic plasticity, viscosity, and fluidity of Rembrandt's
paintwork were achieved using drying oil alone?
P: It is difficult to answer.
H: Even with this (points at the materials held by the writer), if you look at it again after 200
years, you will not be able to tell what has happened with it.
P: The layers of paint interact as they are applied, so it is difficult to say.
H: The materials Rembrandt used were quite different from what is used today, so it is a

difficult question.
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Date and time: December 1, 2016 1:30 pm-

Location: The conservation studio of Rijksmuseum

Agendas:
Dr. Petria Noble
Kaoru Sugasawa

Translator:

In June 2017, van Loon, A., Noble, P., Krekeler, A., Van der Snickt, G., Janssens, K., Abe, Y.,
Nakai, I. & Dik, J. 2017, ""Artificial orpiment, a new pigment in Rembrandt’ s palette™,
Heritage Science, vol. 5, no. 1, pp. 26. was made public concerning Dr. Petria Noble's research

content in the interview.

— Will the sample disappear by being analyzed?

No. The sample analyzed for our research at the Rijksmuseum is the sample taken in 1990 by
Karin Groen, for cross-sectional analyses; it can be studied over and over again. It is not something
that can only be done once. As it is looked at using a light microscope or scanning electron

microscope, it can be looked at as many times as you like.

Paint cross-sections can be looked at any number of times using a light microscope, but samples
taken for binding medium analyses will disappear, as they require a destructive technique. The
sample to identify the binding medium is very small, the size of a pin head. [this has nothing to do

with size but with the analytical technique]

Since 1990, samples have been collected to analyze the painting. The newest sample was obtained
in 2011.

[We will be shown the sample image (the paint cross-section) from Rebecca’s red dress in the

Portrait of a Couple as Isaac and Rebecca, known as ‘The Jewish Bride’]

— Is this white part lead white?
No. This is deterioration.

You need to have the ability to tell the difference between what was there originally and what has

been modified, changed over time. It's not attached with a label, so it is very important.
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This is a different sample. [Change the image]

This is from the background of the Portrait of a Couple as Isaac and Rebecca, known as ‘The

Jewish Bride’

This was looked at with a scanning electron microscope. Where it is written 1, is the ground layer.
This sample was taken by Karin Groen in 1992. Some new samples were taken in 2011.These are
being researched as a part of the ‘ReVisRembrandt’ Science4Arts research project. New
photographs are being taken of the samples and analyzed (as opposed to using old images and
data).

— Have there been any new discoveries by rephotographing the samples? It depends on the
development of technology.

There are often new discoveries made. Technology is developing, and as time passes, the
knowledge and ideas of the researchers who analyze them also change. The results also sometimes
differ depending on what you are looking for, so of course there are new discoveries every time we
look at a new sample and assess it with a new goal or new technologies. How we interpret this

information also changes with the times.
[While pointing (about the Vermilion paint sample from the Rebecca’s red dress part)]

For instance, when this sample was studied using X-ray in 2011, these whitish areas were actually
considered unimportant and we did not know what they were when the sample was first obtained.
However, we now know that this are degradation products caused by chemical deterioration.

Therefore what we are seeing here is due to progress in technology and knowledge.

= |s this residue the result of smalt?

No. It is not smalt. While we are not yet sure, it is speculated to be related to the binding medium
to help dry the paint. It is probably related to lead white, but we can't say for sure at this moment in

time.

— Is the glaze on Rebecca’s red dress still thought to be made with cherry gum?

In 1990, cherry gum was identified in the dark red paint, not in this bright red Vermilion part, but

in the red lakes. There was no Cherry gum present in the Vermilion paint.

We do not look at it with a just a single technique, but with several techniques. The analysis that
we will conduct next year will be a repeat of analysis that was last conducted in 1990. New

technology, however, will be used to determine if the thoughts at the time were correct. In other

237



words, we cannot say YES or No regarding matters that we do not know at this moment. They are

things that we cannot confirm yet.

— In the Portrait of a Couple as Isaac and Rebecca, known as ‘The Jewish Bride’ in the collection
of the Rijksmuseum, the detection of smalt from the background and Egg protein in Isaac’s sleeve

have been reported together in 1997, but how was this determined at the time?

I can explain about the smalt in the background right now. We have new research results about the

background paint using macro X-ray Fluorescence scanning.

However, I must refrain from commenting on the Egg protein detected in the Isaac’s sleeve part as
this was part of Karin Groen's research at the time, and new research needs to be done using new
technology to see if this is still correct.

This is relatively new technology... [have the image shown] as you will see, this is an image using
macro X-ray fluorescence. It uses a technique whereby the painting is analyzed by scanning it
point by point, line by line. These points then become a map of the entire painting, like this. As

this image shows, areas where cobalt, nickel and arsenic are detected in high amounts appear light.

When re-analyzing the 1990s samples, smalt was identified in three locations from the
background. In addition, small amounts of red earth, yellow earth, and yellow lake were found.

Smalt was found to make up 60-70% of the paint, so there is no doubt that smalt was used.

Red earth and yellow earth were found to be 4-5%, yellow lake 10%, with the remainder being
bone black.

A large amount of mercury was detected from Rebecca’s red dress, so we can say this was

Vermilion.

Now, at the Rijksmuseum we will re-examine the sample and determine if what has been

discovered is correct, and connect this to new findings.

— Is there any information about smalt being mixed with the lead white?

That is definitely hard to imagine. As lead white dries quickly, it is hard to imagine smalt being

mixed with it for that reason.

In analyzing the painting to date, we have not detected smalt in lead white passages using Cross-

section analyses. It has, however, been detected in the dark paints, such as the background.

When a scan on ‘The Jewish Bride’ was performed with X-ray Fluorescence in 2013, large
quantities of cobalt (one of the components of smalt) were detected coming from the background,

but not from the portions which lead white.
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— The reason for asking this is because at The National Gallery, London, it has been announced in
recent years that egg protein detected in Rembrandt’s works was influenced by smalt.

The problem at present is inspecting whether or not these findings are still valid.

It is possible that in future analysis, we may find that they are indeed all correct, but we cannot

comment on the findings at the moment.
There isn't one perfect method, so analyzing samples with different scientific methods is important.

If you go to a hospital, one doctor will tell you one thing, but getting a second opinion may result
in being told something else. Like this, it is important to look at a problem from several angles.

— When smalt is used as a Siccative, do you think that smalt pigments were mixed in and used, or
was smalt put into the drying oil, burned and melted into the oil, and used as a quick-drying oil?

In the background, since 60-70% smalt was detected, it was added into the paint as pigment rather
being processed with the oil. Since other pigments were also detected, it is hard to imagine only

smalt being treated in a special way.

It seems more natural to think that the pigment was used as it is. [smalt is made from cobalt-

containing ore! Smalt is a synthethic pigment that was manufactured in great quantities.]

In Rembrandt’s works, smalt is frequently found, so we can say the pigment was used as it is.

— During experiments, | mixed smalt pigments into white paint. In doing so | found that even
small amounts of smalt turn it light blue, so I find it hard to imagine that smalt pigments were

added to the white paint.

There are several types and grades of smalt, also colourless smalt, meaning that you can add smalt

without changing the color. With Cross-sectional analyses smalt particles are easy to recognize.

Smalt was probably used for its siccative properties and textural effects, and in some cases

depending on the cobalt content, for its color.

— How do you feel about eggs being added?

This is not the subject of our research at present.

— Does smalt play an important role in Rembrandt’s works?

Since it is also found in Rubens and other artists from the same period, it is not rare to find it, but
many of Rembrandt’s late works for example, contain as much as 60-70% smalt. This, strongly

suggests that it was used to create texture. Moreover Rembrandt used a coarse grade of smalt.
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— resin existed in Rembrandt’s time, but why do you think he didn't use it?

If that was the case his paintings would not have survived the many cleanings they have
undergone. If you add resin to paint, the paint becomes more soluble. It was, however, used in the

finishing varnish.

— Nowadays, resin is used, however...

Synthetic resins do not cause those kind of problems. With time, Natural resins change to a brown
color, so with that being the case, if they were used in Rembrandt’s works, his paintings would not

have survived.
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FFaFN - ETAY PHADA— I TOER
Natural pigment #1: Technical Director

George O'Hanlon(1955-)

2018 £ 10 A 13 H (A = CoOIF)

- >FEF DOHM

G: George O'Hanlon

+ In your company, when has Black Oil been commercialized?
G: We started to produce black oil on a commercial basis in 2007 and produce it on a regular

basis at least four times each year in batches of about 30 gallons.

- Is linseed oil used for black oil not heat polymerized? ex) stand linseed oil or sun
thickened linseed oil.
G: We use alkali-refined linseed oil to manufacture black oil. We use alkali-refined linseed
oil to produce black oil. We have produced black oil using walnut oil, cold-pressed linseed
oil, vacuum-bodied oil, and raw linseed oil from commercial producers.
we tested different oils and recipes in developing our black oil product, and settled upon

alkali-refined linseed oil for our commercial production since we introduced it commercially.

Why do you use alkali-refined linseed oil to manufacture black oil?
G: We use alkali-refined linseed oil because it produces a low viscosity oil with the best
drying properties. Our method is to dissolve the maximum amount of lead monoxide into
the oil at the lowest temperature possible. We prefer the viscosity alkali-refined linseed oil
produces. Starting with a bodied oil produces an oil with too high viscosity for commercial
purposes. Other oils do not produce sufficient lead soaps that enhance drying. Alkali-refined

oils contain less anti-oxidants and chromophores that cause more yellowing and darker oils.

+ Could you tell me what made you decide to develop black oil and the process of doing so?

G: It is primarily of historical interest and offers some benefits of use in oil panting.

- Could you tell me about the user response towards and demand for black oil?

G: The response is small as one would expect.
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Z: Massimo Zecchi

- Is linseed oil used for black oil not heat polymerized? ex)stand linseed oil or sun thickened
linseed oil.
Z:It is made following the traditional recipe of classical painters. (Maroger system)
Boiling “cold pressed linseed o0il” in presence of a lead salt.
Boiling gives it more density and a brownish colour.
Lead gives it a faster drying.

Cold pressed linseed oil is the best natural quality of raw linseed oil.

* In your company, when has Black Oil been commercialized?

Z:About 20 years.

- Could you tell me about the user response towards and demand for the blak o0il?
Z:Classical oil painters asked for it. It was used in the past and nobody made it any more in

commerce. Only some artist produced it himself.

- Do you know other companies that are commercializing black oil ?

Z:Lefranc and Bourgois made it but they stopped about 30 years ago for problems of toxicity
of lead.

- Why do you use “cold pressed linseed oil” to manufacture black 0il?( Why do not you use
"polymerized lindseed oil" to manufacture black oil?).
Z:Original recipe is with linseed oil. Polymerized linseed oil is a different product. It is

thickened and more water soluble. For us it is not useful for this product.
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+ Why study blak oil in the current era?
Z:There still are many traditional oil painters. Here in Italy but not only (USA, Europe).
This is a kind of painting technique that interest us a lot.
Also in classical painting schools is used. Here we have 3-4 important classical paint and

drawing schools.

- Currently, how much demand is there for blak oil?

Z:We sell about 25 X 11t. 36 X 250 ml. and 90 X 125 ml. per year.
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