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5 Attenuated Total Reflection Spectroscopy
The Application of Attenuated Total Reflection Spectroscopy to the
Analysis of Epoxy Resin in Paints.
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Abstract

Attenuated Total Reflection (ATR) can be employed when a sample can not be
conveniently studied by transmission techniques. Indentification of €poxy resin solution
extracted from paints using transmission techniques can be a problem due to a very thin film
of the solution stickly coated on the KBr cell. ATR method was applied to analyse a polymeric
film obtained from solution of epoxy resin extracted from paint. The indentification of the
film by ATR method was desscribed in detail. The method can also be applied to elastic
and vicous materials, coating materials and thick film of various type of high molecules.
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FIG. 1 Refraction and Internal Reflection of Ravs of Light.
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NOTE- The ray penetrates a fraction of a wave length (d beyond the reflecting surface into the rarer medium of
refractive index n 2 (the sample), and there is a certain dispiacement (D) upon reflection. O is the angle of incidence
of the ray in the denser medium, of refractive index, n pat the interface between the two media.

FIG. 2 Schematic Representation of Path of a Ray of Light for Tatal Internal Reflection.

179



A 1 1 _~ ., . ~ Q

'lunsrﬁmmnns:nu‘l%mmwmnqw (critical angle) AL AANNTHZNOUNALANA UK
a:i'lmotv"amao‘?’a?m:qmuw"n"lﬂ'luﬁ’aatha«mun‘i’wao‘?’a‘ﬁ@:i'lmmﬁuﬁuﬁﬁummma
dl o va ar 1 al s s‘ 1 L v s A a dl ] 1 ~ :
At MldifesiUaaiugwdoiuinendieiu suseiuifialeyuanniznulwginiyaingas
A o v A v o AV v L .. e
wdanwmclndifssiusdaaiunlaannssswinu (Transmission Spectra) Usingmiaii
. -~ d
\3un Attenuated Total Reflection (ATR) Spectroscopy %n13tia ATR anudnvasussf
o ] vVl 'L Qs 1 1 e A a s e €6 o ! A'l Z 1 Qs
nzgmdn I ludathaihdy dp (nmw 2) SelianufuiusiuanueTeEY xauegiy

1 a e s 1 o a ar 3 Qs A v 4 1
AaTrriininaesdathussyuanniznuuesii® dniusaatuildnn ATR azdaulugig

g :
AMVENIARUTH WazazianluTIInNEIARUEN

A4 A ad
1A INDUAZIBTNT

1. n3esileuazaanil ,

1.1 109 Infrared Spectrophotometer Model IR 700 Waalaeu31 Japan Speétroscopic
Co., Ltd. Tokyo Japan

1.2 Micro Attenuated Total Reflectance Attachment Model MATR-81 1433unu
La384 1.1 Urznaudiy Aledathauasy S8 uumna 10x30x3 wa. igan KRS-5 Failudaunsu
w89 T1Br fiu TI fifenassoiivnm 2.0

1.3 Lﬂ‘%aoﬂquLﬂ%UJ (Centrifuge) Heraeus Labofuge M W%ﬂuﬂﬂaﬂﬂQuLﬂ%ﬂd YUR
50x110 A3,

1.4 813108

1.4.1 dszaedusinrauvedlaefisfingd Ingduwamues uszendlan 1u

8AINNIW 10 16 14 lapyIunatausnau

aa a a o o o daa A _a @ L o
1.4.2 ﬁﬂwansﬁ&lﬁlﬂsﬁﬁlumﬂﬂu‘iﬁ'ﬂ ICI 3n& ﬂ“ﬂwaﬂﬁtsqulﬂuﬁjuﬂﬁ&l“aﬂ

ad
2. I5M3
& Qs 1 Qs 1 A —_ Qs o
Fosaathafu sz 10-15 niu laaslunneenyuniss Gudrinasan 2.1.4.1 Uz
€ a ¥ ¥ s ¥ o A v I3 1 a &
60 gnunaflaudiuns waliidnin udasilnyumissdisnnants so00 saudemif wam
1 lue Swihladuuulalunszodfumenugdizinm 250 gninafiaudwes (enald
o A e v 4 ew ¥ d 4 4 ve
naucriaduile) sinlusamsauuisuwn3osdslon 100C ialddmniiazaussiveaunuae
3 n‘: IIA a Vv . 1 a v a ¥ o 1 a ¥ +i A 1 v
aanglingmngives auudwsFuukeain udnihudusdusananiunszies laviasdauiu
nizilaslingaaanaindanszilas day 9 sanuiusdusan inludalvitiauna 1ox3o ww. udu
a
uilasanumudszanm 1-2 ww.
° [l = s Ul = a
fnInesasgwdenu leslsaBwendunasgiu (2.1.4.2)

mmswmmuma;ﬂ

MW 3 UAZAW 4 urassilaasuaesBnendisdu nd18tIRBWENTNNATIIU UAS
a o 1 °_ a a a o g v a 1 P . °
Fhadamasiay wWisufsumdaaiuns 2 mw wiaudug Peak Mugay gaanwmsaning
vasudaznyWariduzesBnandisdu anansnedneme

180



* Table : Characteristic Absorption of Epoxy Resin

No. Wave number (cm-1) Wave length (um)
1 1510 ) 6.62
2 1250 8.00

3 825 12.12
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Figure 3 ATR Spectrum of epoxy Resin in Standard
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Figure 4 ART Spectrum of Epoxy Resin in Sample
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1. JIS K5662-1983 - Tar Epoxy Resin in Paints
2. ASTM E573-81 - Standard Practices for Internal Reflection Spectroscopy

Summary

Identification of epoxy resin in paints by reference coventional Infrared method
as described in JIS K5664 can be a problem. The epoxy resin extracted from paint remained
permanently coated on the KBr cell. After the analysis, the cell must be polished to get rid
of the resin which is time consuming and defective the surface of the cell. The application
was focused to solve the inconvenient use of KBr cell. Pigment and vehicle of the paint were
removed by centrifuge using appropriate solvents, After removing of solvents, the resin thus
formed a thick film. Attenuated Reflection Spectroscopy was applied to identified the polymeric
film obtained.
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