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Table 1 Standard curve equations and correlation coefficients

e 26 44 i 7 B *E{fﬁ
2930cm ™" FRifEHZR y=0.0135x+0. 015 0.9996
2960cm ™" ARHE L y=0.0078x-0. 0041 0. 9998
3030cm™" ARifEi g y=0.0011x-0. 0013 0.9996

W B ERE Z FIbR eI ZE ¥ =0. 02144-0. 008 0. 9998
SURBOROEE Z FbRMEMIZE y=0.02254-0. 0065 0. 9999
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Fig. 1 Infrared spectra of petroleum standard solution
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Fig.2 Infrared spectra of various oil products
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Fig.3 Calculation results of single wave number standard curve

method for various oil products
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Fig. 4 Calculation results of various oil products by summation

of absorbance standard curve method
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Table 2 Results of the proportion test for aromatic hydrocarbons

ﬁm‘twﬂ ettt | s BN % el S

(IEA7Rke - (%) (mg/L) T i

SERE 7R) (mg/L) (%)
7:3:0 0 50.00 59.98 119. 96
6:3:1 10 50. 00 55.42 110. 83
6:2:2 20 50. 00 52.93 105. 86
5:2:3 30 50.00 46.70 93.39
5:1:4 40 50. 00 43. 66 87.32
3:2:5 50 50. 00 36.55 73.10
3:1:6 60 50. 00 33.47 66. 94
2:1:7 70 50.00 28.24 56.48
1:1:8 80 50. 00 22.43 44. 86
1:0:9 90 50. 00 18. 65 37.29
0:0:10 100 50. 00 13.85 27.69

263 ZEIMbRFERRS B AR

Table 3  Precision results of blank spiked samples

37 AR AR KIS FIRRRE S A2
s Pl B (me/kg) DB B (me/ k)

10mg/kg  S0mg/kg  100mg/kg | 0. 10mg/L  0.50mg/L 2. 50mg/L

| 9.11 47.6 93.4 0.0823 0.458 2.36

2 7.93 48.3 9.5 0. 0764 0.403 2.13

3 9.29 47.4 91.6 0.0951 0.471 2.08

4 8.26 49.1 9%.1 0. 0876 0.427 2.41

5 8.74 45.7 95.7 0.0811 0.452 2.24

6 1.73 48.2 90.6 0.0798 0.485 2.33

FHE | 851 4.7 93 0.0837 0.45 2.26
PR (9%)| 77.3~92.9 91.4~98.2 91.6~95.7 [76.4~95.1 80.6~97.0 83.2~96.4

RSD(%) 7.5 6.7 5.9 8.0 6.7 5.9

4 TRAAERM VSRS R EE

Table 4 Comparison of calculation results for actual samples

%% HJ 1051—2019 | + 38 57 £3 % (10 41 X i 22
<30% HJ 637—2018 FHKFESEI0 3 AR 22 138
FEN 0. 8% ~ 13% , 045 SRl JE BER , DAt = e
DGRE 2 RV I 2 v T A kg 52 il 2 A il 2 S 1Y
Hik,

3 45

AR T =P bR 2k R R B R
i TP R R A T R A A i R 1 SR B R
RGP S AR I O EA Y 3 5 1 15 R L R S 1 BNt
SANEEAE R B AT HESN A A A 5 AR
HERMAR DA TR C A & (0 5 Rl &b, HFE 745 R 1
XF, 2 B = Pl FbR i i R A 1 il B A i, 45
SR SR O L, 2 b o h 2k v ) e AR T AR
ik, PRt 55 B0 o b s A0 S BREE S 50 IE ,
BRSO IRAE DS & 8 7 /N 50% 1), 5% 1 R 4L
EE AN — 2, BEWE A TS Y I e 7K

R IR I R R TR ST R T b
LR AELT AN 3 N FE 1 I 2 A 3 288 i o %) 1y R
R SR T AR RO I T R B | TR) B LA i
B D5 ERR S N X AT A IE R BOE A 25
HFE, HXFTIFE R S KT 50% A9 A M5 4L,
TR R AR BRSBTS

4 ZEHR

(1] ZERREER, EHE, % P EAmEE R m<IT
B kAR S RELT]. b E A g, 2022, 27
(1):1-11.
Li G X,Lei Z D,Dong W H,et al. China’ s oil reserves

FHOE S A A (mg/kg) KBS A T i (mg/L)
LR Kb
i KIEREGE =R MbsEI s MR e KIEREE =B MbrfEi s X 22
(BRUETT L) (AR3CTTH:) (%) (bRfETT ) (A7) (%)
T-1 17.4 18.5 -3.1 S-1 0.08 0.07 6.7
T-2 9.73 9.82 -0.5 S-2 0.11 0.12 -4.3
r-3 87.9 90.9 -1.7 S-3 0.09 0.1 -5.3
T-4 104 94.8 4.6 S-4 0. 67 0. 65 1.5
T-5 374 393 -2.5 S-5 0.88 0.92 -2.2
T-6 646 689 -3.2 S-6 0.79 0.84 -3.1
T-7 1235 1304 =2.7 S-7 1.25 1.18 2.9
T-8 1647 1723 -2.3 S-8 1.34 1.26 3.1
T-9 5386 5839 -4.0 S-9 1.87 1.67 5.6
T-10 20880 22342 -3.4 S-10 2.07 2.14 -1.7

T AR i 22 = (HEFE )7 TR D00 A2 (L~ PR U 5 (LB~ 2498 ) /7 Uil 52 {4 < 100%
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An Infrared Standard Curve Method for Calculating the Total Amount of
Petroleum in Environmental Samples

AN Caixiu'*, LIU Shuhong'*" , SHI Huiging"*, YANG Lijuan'?*, HE Yantao'*, CHEN Yang'’
(1. Hebei Research Center for Geoanalysis, Baoding 071051, China;
2. Hebei Key Laboratory of Mineral Resources and Ecological Environment Monitoring, Baoding 071051, China)

HIGHLIGHTS

(1) The sum of the three —wave numbers absorbance standard curve method expands the application scope of
calculating the total amount of petroleum.

(2) Five standard curve methods are established through the absorbance of three —wave numbers, and the best
calculation method is established by calculating five formulated oil products.

(3) The sum of the three—wave numbers absorbance standard curve method is easy to understand and operate, the

minimum detectable mass concentration is 1mg/L.

Standard curve method Scope of application

(1)2930cm” Experimentv on
(2)2960cm” the proportion
(3)3030cm” 1 Best calculation metho% of aromatic
Result
hydrocarbons
(#)Sum of two Calculation | Infrared absorbance of | comparison Sum af three
wavenumbers T———>| various oil products | — wavenumbers . L
absorbance absorbance Practical application
(5)Sum of three \ Determination
wavenumbers
of actual
absorbance samples
ABSTRACT

BACKGROUND: Petroleum oil is one of the necessary indicators for environmental monitoring, which mainly
exists in the form of hydrocarbons. Therefore, infrared spectrophotometry is one of the most reliable methods to
determine the total amount of petroleum oil. At present, there are two methods for the determination of petroleum by
infrared spectrophotometry, which are the three—wave number correction coefficient method and the non—dispersive
single wave number standard curve method. The correction coefficient method has many calculation steps and a
heavy workload ; the single wave number standard curve method does not specify which wave number to use for
calculation or is abandoned due to the limited scope of application.

OBJECTIVES: To establish a simple standard curve method for calculating the total amount of petroleum.
METHODS:: Five kinds of oils were scanned by Fourier transform infrared ( FTIR) spectroscopy. The absorbance
of the three scanning wavenumbers was arranged and combined to obtain five standard curve methods. After
comparing the calculated concentration with the prepared concentration, the standard curve method of the sum of
three—wave number absorbance was established.

RESULTS: When the proportion of aromatic hydrocarbons was less than 50%, the calculation results of this
method were consistent with those of the correction coefficient method. The precision of this method was 5. 9% -
8.0%, and the recovery rate of standard addition was 76.4%~-98. 2%, which meets the requirements of China’s
petroleum pollution determination and environmental standards.

CONCLUSIONS; This method expands the application scope of the standard curve method. It is simple and easy

to understand and has strong operability. It is a useful supplement to the correction coefficient method.

KEY WORDS: environmental samples; total amount of petroleum; infrared spectrophotometry; standard curve

method of the sum of three wavenumbers
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