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Fig. 1 Infrared spectra over the range of about

2800 to 3000cm-1

(A) B fuel oil; (B) Cetane; (C) 2,2, 4-Trimethylpen-
tane; (D) Rape oil
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Table 1 Relative oil content obtained with non-
dispersive infrared analyzer and relative
absorbance obtained with infrared spec-
trophotometer for various standard ma-
terials
Relative  Relative absorbance of the peak
Standard material oil
content 2960 cm-1 2925cm-! 2850 cm-!
B fuel oil 1.00 1.00 1.00 1.00
Isooctane 1.29 2.79 0.49 1.42
Cetane 1.66 1.18 1.82 2.09
Hexane 1.50 2.48 1.00 1.17
Standard mixturet 1.15 1.40 0.95 0.99

1 A mixture of 37.5 %
and 25 % benzene

2, 2, 4-trimethylpentane, 37.5 % cetane,

D, Nr¥rk 2% BELLO, WmESHEEHOE
#EH)H & LT Standard Method®) 7 X CERH I TV
530T, UTHEREMEMILT 5.

GBI FRIBEW 2 VAEETE, 242, A
FH 0 B EICELT 1.5 5L Lo iEE R L
- X, FHESWTHEN B ERGEVWRSEZ R L
7oo ROV IEREFE AW IBE T, B, SR
WHR DR KB Td % 2925 cm -1 fHT QR ILH T 3
WT, &2 BEMO LSFEY EOPNELZTRL, N
FY o ROEREIESYEBER S ISERBRLAEOEETH
o7z B EHIZHBELT, N9 RO EHEESYIT
2960 cm -t T OB EH DENEPKE L, & Tl
2925cm -1 J X 2850cm -1 fHED TALH O WICEASK
EL ko7 X, Fig.l »5352»5X5T, 2,2,4-+
VX FR 2 M GIEROCENENE i BEME
PRV RELHDEMEERL .
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iz, Bk L7cX S iR emE S mE L LTy
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BB B PN AT R - oS E R O E 2 o D
T, FEMTIORCEC X My OMlEEIZ 2R 43
5L d. Bohihs ORlEERXZOAIEEL
THETT 5 ERS 5.
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Table 2 Relative o0il content obtained with non- T, 3-2 TR L7 SR B o T JES 8L

dispersive infrared analyzer and relative EARIRIHE T X % AE S RS RES 2 X 5
absorbance obtamed. with 1r.1frarcd spec- 2925 cm-1 {HE QUL DTS - O Fig. 2 iz
trophotometer for mineral oils, vegetable

Y. X, S fEE 2960cm -1, 2925cm-1, 2850 cm -1

oils, and animal oils
FHEDABULHFC 351 5 WL D F19fH & OFERF % Fig,

Relative  Relative absorbance of the peak

B coment 00em T Bem mwemd 3L, WAEE (2800~3000)cm-1 DT LN
B fuel oil 1.00 1.00 1.00 1.00 ANy PUOERE OEBZ Fig. 4 iR T. R
A fuel oil 1.21 1.21 1.08 1.10 B2 R5 bVvOERE, BENTS itk hESK
Light oil 1.20 1.23 1.10 1.14 . ‘ . .
Kegroscne 117 1.37 0.99 1.37 RETRDZ. Bio, ThPhoflEE S ERS T 5
Spindle oil 1.06 1.21 0.84 0.85 EIRSE U CAEEIRE R % kb 7o,
Crude oil (Kuwait) 1.10 1.19 0.98 1.01
Olive oil 1.07 0.8l 1.02 1.17
Rape oil 1.01 0.69 1.03 1.21
Sesame oil 1.02 0.80 0.99 1.16 1.3
Rice bran oil 0.92 0.83 1.05 1.20 O
Soybean oil 0.87 0.71 0.88 1.00 o
Fish oil 0.85 0.76 1.02 1.19 1.2+
Fish oil (Refined) 1.03 0.85 1.14 1.28 A
Whale oil 0.99 0.78 1.15 1.31 g
g o %
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Fig. 4 Relation between relative oil content and
relative area of infrared spectrum at the
region of about 2800 to 3000cm-1?

O Mineral oil; A Vegetable oil; [] Animal oil
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Determination of oil in waste water by infra-
red absorption method. Yoshinobu Nacawa, Kito-
shi UemaTsu and Shuzo Torkunaca (National Chemi-
cal Laboratory for Industry, 1-1, Higashi, Yatabe-
cho, Tsukuba-gun, Ibaraki)

In order to study the discrepancy between the
oil content in waste water measured with nondispersive
infrared analyzer (NDIR) and infrared spectrophoto-
meter (IRSP), the carbon tetrachloride solution of
various mineral oils, vegetable oils, and animal oils
under the same concentration were measured with
them. If B heavy oil was used as a standard mate-
rial, the deviation of the oil content were about +
20 9, both with NDIR and IRSP. The coefficients
of variation of the oil content obtained with NDIR
and IRSP were 10.7 % and 8.5 %, respectively (Table
2). The correlation coefficient between the oil con-
tent obtained with NDIR and the absorbance at 2925
cm-1 obtained with IRSP, the oil content obtained
with NDIR and the mean absorbance of three bands
(at 2960cm-1, at 2925cm=-1, and at 2850cm~-1) obta-
ined with IRSP, and the oil content obtained with
NDIR and the area of spectrum at the region from
2800 to 3000cm -1 obtained with IRSP were 0.21, 0.75,
and 0.94 (Fig. 2, 3, and 4), respectively. It is neces-
sary to take it into account that there is some diffe-
rence between the data obtained with NDIR and
IRSP for the oil content in waste water. B heavy
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oil, cetane, and standard mixture (a mixture of 37.5 9
isooctane, 37.5 9 cetane, and 259 benzene) used as
standard materials for the determination of the oil by
infrared absorption method showed fairly different
data when measured with both NDIR and IRSP
(Table 1). It must be noticed that the oil content
in waste water are different according to the choice
of the standard materials.
(Received Apr. 13, 1979)
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