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a9 SN 3ok ey g odae gl e ga sl dasgl) ) Jaladl) el g
sl (B age Jsh s palaial aja sy (e panl) e o el
ad s Al (OH) JemsSsongd Ao gana Ao Ju (Taw FEEY AY)
Ju (e A VYY) (TanTAYYYTY) paal) B 2 ge Jsb die Galaldl
Jdsb die palaial aja 35 iy (C-H) 4adl (alaal) s gaza o
3529 o Ju (A IVRLE)g (A VYerY )uadl B e
géu;\gad‘gh.\lcuahaldejadﬁéﬁs\g((::()) G de gana
oy TAwTYY) o (Tas TYAAY) (Tamded £9) sl
sl B g sk de abaia) aja ag dliSy (N-H) e sana
sie pabalel aja g i (C-N) Ao sana o Ju (Vam Y09¢,£49)
(C-H) Ao sana o Ju (amt €014 ,09) die aall B 250 Jsh

29-Boon, Jaap J., et al. "Mechanical and chemical changes in Old Master
paintings: dissolution, metal soap formation and remineralization
processes in lead pigmented ground/intermediate paint layers of 17th
century paintings.” 13th Triennial Meeting of the ICOM Committee
for Conservation in Rio De Janeiro Preprints (R. Vontobel ed), James
& James, London, Vol. 406, p. 401. , 2002
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aja 3539 C-H stretching bands 4s saxa e Ju (| "au¥Ao . VY)
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a)a 3529 C-H bending bands 4ssaxa o Ju (Famt 04, 49)
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1533 9 C-O stretching bands dssaxa Ao Ju (Tawd 2 VY, 4 £)
Ao gana o Ju (Vam VIYLFY) Gadl G e ge Jsb dis alail ada
QU Ba gl (M) 4uldl) cilial) aa @ilill 43 lasg C-H torsion band
Gl Jha g gl Bl of 38 Lea A Diad g maly yad
il (V0) JSAML 5 (£) Jstalls pdge Las USH 34 ) pa Eiaa

30-Mazzeo, R., et al. "Attenuated total reflection micro FTIR
characterisation of pigment—binder interaction in reconstructed paint
films." Analytical and bioanalytical chemistry 392.1-2 (2008): 65-76.

31- Ganitis, V., et al. "A post-Byzantine icon of St Nicholas painted on a
leather  support.  Microanalysis and  characterisation  of
technique."” Journal of Cultural Heritage 5.4 (2004): 349-360.

32- Casadio, Francesca, lvana Giangualano, and Francesca Piqué.
"Organic materials in wall paintings: the historical and analytical
literature." Studies in Conservation 49.supl (2004): 63-80.

33 - Miliani, C., et al. "Reflection infrared spectroscopy for the non-
invasive in situ study of artists’ pigments." Applied Physics A106.2
(2012): 295-307.
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34- Colombini, Maria Perla, and Francesca Modugno. "Organic materials
in art and archaeology.” Organic mass spectrometry in art and
archaeology (2009): 3-36.

35 - Roy Ashok, Marika Spring, and Carol Plazzotta. "Raphael's early
work in the National Gallery: paintings before Rome." National
Gallery Technical Bulletin 25 (2004): 4-35
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C=0 stretching Audll 4s gasall (Yoaud TFV TA) gaall B 24

(Y-pdOr e ¥0) saall (B age Jsb dis (alaial aja 35295 band
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C-H bending Hail) e gaaall (V-am Y0 £,1V) (s2al) B 254
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Aldl) Aial) g Ag ) Alall ) gual) £) jall g el duda ¥ Alladl) Ao ganal) (o A3 jal) i gs ( ©) Jo>

36 - Derrick, Michele R., Dusan Stulik, and James M. Landry. Infrared
spectroscopy in conservation science. Getty Publications, 2000.:8-10
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Jsb die (alaial aja 35395 C-H bending bands 4lail) ds gasall
C-O stretching Aladl) ds gasall (Tawd ¥ oo — "aw VIV V) 2 e
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3600-3200 cm"" 341492 O-H stretching band
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1620-1420 cm 1620 c-c aromatic bands
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Cas) sV EY Gaall B gall Jshl) die Galaial aja 33 (A)
dsb e abaial aja 35399 (M Al gal) Jlgh o pabaial cie gana
assiasl) clisluy Klidl Gabaia) 4o garay VY0¥ ol B aga

37- Hoch, Marion, and Athula Bandara. "Determination of the adsorption process
of tributyltin (TBT) and monobutyltin (MBT) onto kaolinite surface using
Fourier transform infrared (FTIR) spectroscopy.” Colloids and Surfaces A:
Physicochemical and Engineering Aspects 253.1-3 (2005): 117-124
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Jedlly (A) Joaally Las ¢lll yaad oy i) Gl (e Al Jiladyg
) vyyveadl 4 ase Jsb die pabaial aja asag (e (V)Y)
35299 (sl 53mall OH stretching band Jas s gl Aladl) A gagall
Uladl) e gagall "amd YUl (A agall Johll e palald aja
Vaw IV gl B gl Jokl) de galaial ada a5y Filsl
dehll Mo palalal aja 35299 agresh) LwSsugd Alladl de ganall
AR 15299 Cuwgdl Uadl) de ganall (£Y) \'eu VAt gaall gé sl
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38-Ramanaidou, E.R., Wells, M., Belton, D., Verrall, M., Ryan, C., 2008.
Mineralogical and microchemical methods for the characterization of
high-grade banded iron formation-derived iron ore. Soc. Econ. Geol.
15, 129-156

39-Desnica, Vladan, K. Furic, and M. Schreiner. "Multianalytical
characterisation of a variety of ultramarine pigments." E-Preservation
Science 1 (2004): 15-21.

40- Krehula, Stjepko, et al. "The effects of In3+ doping on the properties
of precipitated goethite." Journal of Alloys and Compounds 658
(2016): 41-48.

41- Ishii, M., M. Nakahira, and T. Yamanaka. "Infrared absorption spectra
and cation distributions in  (Mn, Fe) 30" Solid State
Communications 11.1 (1972): 209-212.

42- Van der Snickt, Geert, et al. "Material analyses of ‘Christ with singing
and music-making Angels’, a late 15th-C panel painting attributed to
Hans Memling and assistants: Part l.non-invasive in situ
investigations.” Journal of Analytical Atomic Spectrometry26.11
(2011): 2216-2229..
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1594.49 COO- Soaps

1450.09 (CaC,0,) calcium oxalates
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G gl el g ¢l AV (3,50 O

43- Hermans, Joen J., et al. "An infrared spectroscopic study of the nature
of zinc carboxylates in oil paintings.” Journal of analytical atomic
spectrometry 30.7 (2015): 1600-1608.

44-Zoppi, A., et al. "Metal oxalates in paints: a Raman investigation on the
relative reactivities of different pigments to oxalic acid
solutions.” Analytical and bioanalytical chemistry 397.2 (2010): 841-
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45 -Stephenson, J., The Materials and Technique of painting ,London,
1989, p.p ,185- 186
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1. Mora, Paolo, Laura Mora, and Paul Philippot.
Conservation of wall paintings. Vol. 350. London:
Butterworths, 1984.
2.J. Dunkerton, 'Osservazione sulla teeniea della
Iviadonna londinese di Giovanni Santi’, in Giouanni
Santi, Conuegno internazionale di studi, Urbina '99.)"
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