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Fig. 1 Experimental system design of near infrared

spectroscopy for crude oil samples
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Table 1 Parameters of halogen light source
Wavelength fluctuation intensity bulb color
range/nm stability/ % drift/ % hr temperature/K
50~1 700 0.5 0.3 2 800

e HE S U8 A A6 5 5 SE Ik A 7 i LHM254 TSR AT,
LHM254 SRAT /2 ¥ BH AR AR K BB 4T, o) & {1t 253. 65,
313. 2, 365.48, 404. 72, 435. 84 F1 546. 07 nm %5 22 55K W ¢
AERSLRT™ , HARRAE Mo SRS, R LI B AR
2.3 ELIAMEIER

FRGKT I BT R £L A6 & 1 OG 2 i SW2520
BUE LT A6, SW2520 R C-T g5t i, Il &%
e FaE BUERS . FEGF o R KK FA RS
TR ST, IR, BEZAL, Zdh. B SRR T KL
S TR O T R B A . R Gk InGaAs 2 7 15 &
P, 32 {7 RISC a5 1 28 (MCUD 3141 40 56 135 43 07 4% .0 3 g 18
WAL, ZEARE . BEAS I R A TR A8 2ok, H Rk
BHANF 2 FR.

£ 2 SW2520 RS HE
Table 2 Parameters of SW2520 spectrometer

Performance parameters

Wavelength Range/nm 950~1 700
Dynamic Range 72001
SNR(Signal to Noise Ratio) 6 000 : 1
Stray Light <0.15%
Thermal Stability <0. 069

Spectral Resolution/nm 8
Wavelength Accuracy/nm +1
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Fig. 2 Spectrum of mercury lamp measured

by experimental system
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Fig. 3 Purified crude oil produced in Daqing Oilfield
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Table 3 Content of materials prepared from 39

component samples (crude oil/water)

1%~5.5%  6%~10.5% 11%~15.5% 16%~20%
samples/pLL samples/pLL samples/pLL samples/pL
70/6 930 420/6 580 770/6 230 1120/5 880
105/6 895 455/6 545 805/6 195 1 155/5 845
140/6 860 490/6 510 840/6 160 1190/5 810
175/6 825 525/6 475 875/6 125 1225/5 775
210/6 790 560/6 440 910/6 090 1260/5 740
245/6 755 595/6 405 945/6 055 1295/5 705
280/6 720 630/6 370 980/6 020 1330/5 670
315/6 685 665/6 335 1015/5 985 1365/5 635
350/6 650 700/6 300 1 050/5 950 1400/5 600
385/6 615 735/6 265 1085/5 915
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Fig. 4 Sample average processing curve

(a): 10 spectral datas; (b): Average spectral data; (c): Average spectra of all samples
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Fig. 5 Spectral curves after moving average smoothing
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Detection and Analysis of Water Content of Crude Oil by Near Infrared
Spectroscopy

LIU Hong-ming'*, LIU Yu-juan'® , ZHONG Zhi-cheng', SONG Ying'* , LI Zhe!, XU Yang'

1. Key Laboratory of Geophysical Exploration Equipment, Ministry of Education, College of Instrumentation & Electrical
Engineering, National Geophysical Exploration Equipment Engineering Research Center, Jilin University, Changchun
130012, China

2. Tonghua Normal University, Tonghua 134000, China

Abstract As an important strategic resource, petroleum has an important significance in real-time analysis and detection of its
components in the petrochemical industry. With the continuous development of petroleum resources, in the production process of
long-term oil wells and before the exploitation of new oil wells, it is necessary to analyze and test the components of underground
crude oil to determine the necessity of mining. Real-time detection of crude oil components plays a key role in the process of
crude oil exploitation, production, storage, transportation and sales. In view of the low accuracy and low efficiency of traditional
detection methods, near-infrared spectroscopy, which has been widely and effectively applied in the field of measurement, has
been introduced into the research methods of crude oil components detection technology in recent years. In this paper, the under-
ground crude oil was used as the research object, and the experimental samples of 39 components with crude oil ratio of 1% ~
20% were prepared by using the purified crude oil and water obtained from Daging Oilfield to simulate the underground crude
oil. In this paper, the basic principle of the measurement of crude oil components by near-infrared spectroscopy is studied. The
near-infrared spectroscopy data measurement system of crude oil samples is integrated with the halogen source and supporting
components by SW2520 near-infrared spectroscopy, and 39 groups are collected by this measurement after system standardization
testing. Moving window smoothing Savitzky-Golay convolution smoothing and Savitzky-Golay convolution derivation method of
near infrared spectrum data of crude oil near infrared spectral data is used to remove noise, two analysis methods of near-infrared
spectra of crude sample partial least squares and support vector machine (SVM) regression method are used for retreatment
modeling, crude oil component analysis prediction model is established respectively. The results show that the RMS predicted by
partial least square method is 0. 003 755 14, and the coefficient of determination R* was 0. 999 999. The prediction effect is very
good. In this study, the near infrared spectroscopy (NIRS) technology is used to test and analyze the simulated test samples
with different proportions, which provides a new idea for the detection of the components of the downhole crude oil. This
method effectively solves the detection problem of the water content of the crude oil and provides technical support for the

development of the real-time crude oil detection and analysis equipment in the field.
Keywords Crude oil; Near infrared spectrum; Pretreatment; Partial least squares
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