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Abstract

Heavy oil contained a large amount of heavy components such as colloidal asphaltene, which
weakened the fluidity of the heavy oil and increased the viscosity. In this paper, an oil-soluble vis-
cosity-reducing agent was prepared by using oil as raw material, and the product was analyzed by
Fourier transform infrared spectroscopy, nuclear magnetic resonance spectroscopy, elemental
analysis, energy spectrum analysis, thermo gravimetric analysis and gas chromatography-mass
spectrometry, a series of structural characterizations were performed. The experiments examine
the viscosity-reducing properties and corrosion properties of the viscosity-reducing agent, and it
is determined that the viscosity-reducing effect of the synthetic product is better than the viscosi-
ty-reducing sample in the field.
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St PR A AR ) 7 35 01 e — P IHI VA e R ), R 8 T ELIR B0 5 i b
2. SCIGERSY
2.1. BEFFTIEREZE

FREX 50 g il B T 250 mL BE L =ffir, 2 A5 & 2 HOh 10% BRI, R 1 g+
TR EEBEIR G, NI 80°C, MESIBFEEIFRN 7 he MG, FAKMRIREIN R, BESE,
TR, WO Z R I E R E . AR BRI Z K e R G IR YE . JEIEH N 500 mL [ ke, JefE
80°C. 5kPa B2 FHEFE AR MK T Lh, FIE7kPa B R, H3E8~Y.

2.2. R4

1) BRI E 2 18 GB9104.3—88 11 GB/T5530— 1998, i 45 HL 43 # 5% FH SPSS12.0 4i it bt 5.

2) FH{ AR 2T A AL (FTIR-650) % & B> M1 HEAT 2T AM R AL

3) Bruker AsCend400 B % #EFLHRAX , F1 0.6 mL 75 1) CDCly ¥ i N [ B8 , 42 i1l i &34k BE 7E 0.5 mg/mL,
HEAT & B W G AR A0 (CHNMR)AS U .

4) K F 3 PerkinElmer EA 2400 11 7T 2= 73 A A 2 A5 (1) J0 3 4o SR FH TGA FREE 2 A il RE
Tii#4 30 min, FEAN—EREIMES, fPR&REE, By A% 80°C, 1HiE 5 min, AEHEF RS
30°C. HAiAFFE 6~8 mg, F/UE 20 mL/min, JHEEZ 11°C/min, AH1#Z 8°C/min.

5) K FH A (- o i vk I i A e A R K . S EAE R 1 pL, YRALEIREE 240°C, FID A&
BERCINTELRE 240°C , SR P P R THIR, WIZATEE 175°C, 4435, 3 min, SR J5 LA 3°C/min (738 & 716 51 190°C,
RFFEEE 2 min, FLL 3°C/min B FHEF] 205°C, F#FFREE 1 min; 2 7A3% 80 mL/min, 43ttt 80:l.

6) FE R Al HURE L 0.5000 g, FHIE e i, A ZE 10 mL FEATSAAHGE ST, B
THIRR YA — A3 v 55 H R ) o 2 20

2.3. PEFM

SR DV-3T HYZE L TR It A B 26 771 2 J= R ik 286 FEE AT g o

1) EUBHFE N R VU S M AR R, 42— @ WA L IR, K 21 % B 5 B T 90°CR 7 b
MRHMEILINRA, IREERIERS 50°C, fEEEHR KM, WEE.

2) KRB 100 mL K EE BR R 3 R R 2 N N BIHRE T A 5, N 43 5l 500
800. 1000. 2000 mg/L. M %+, MibrZs, BT 90CHAR T, It 4h, 1EFEFRI7 5 e im ke
W, BUH BRI ZE 50°C, fHIRIGH KA, MEE.

3) BEFRIHE AN,

1=~ 1, )/ 1, x100%
e HBEFEE, % P WIMABRRFZ G MAER L, mPas; p AT EBFEREEE, mPas.
2.4. B

1) W59 &R, 735IM 95 g BIUHE M e 4, Bl TR 2 EO 5% H .

2) WUk, RIJOK CRR B R, FR K Qs A e 4, ARECEE A R, JFHAIRiD
SKHE TR TR

3) RN E AT, BRI, 2 hE T 50°C, 150 CHEAR 21k 24 h, ZHETH G,
B A, s ARBURTR, I C s R iR
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Figure 1. The diagram of infrared spectra of synthetic products
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Figure 2. The diagram of *H-NMR spectrum of synthetic product acid
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DOI: 10.12677/jogt.2019.416092 40 1 RARR AR


https://doi.org/10.12677/jogt.2019.416092

THE T 7 g ) 6 TV R A 77 B ELE REVEANY

K 3 M fIEWiTE D 1) *H-NMR & 7T LU H, 6 = 11.53 ppm AH—COOH K H KL 47855 0 = 2.35
ppm AEEIE AR I A B A H AR 6= 1.64 ppm, O = 1.26 ppm S ARFEIT A Ui i V. R 0 T Y
B H [ 2E0IRS: 0= 0.88 ppm A H R H (ML RS o B4 =5 IR TIER D 1) "H-NMR 352547 Ee
B, BRI RTIR D &R

d
e d c b a
CH,—{CH, }— CH,— CH,— COOH
C
b e
a
A AL
12 10 8 6 4 2 0 2

S /ppm

Figure 3. The diagram of *H-NMR spectrum of aliphatic acid D
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WA RBE GRS, AT LIRS L CL Hy O AE(EE AN 69.2%. 11.5%. 18.92%),
N. S &ELEIRZETEN(EED AN 0.17%. 0.21%).

3.14. BB ED

SR SEE TA 3R F) Q500 #E 43 BT A 43 T RS DU i iif FE - TR B AR A SE R o B L= D IR P - o
AR (ILIE 4)5y 3 AP EL, 55 1 B BURERA SAE 60°C AT, 60°C~160C R FE S KR
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Figure 4. The curve of temperature-mass changes of the synthetic products
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Figure 5. The gas chromatography-mass spectrometry of the synthetic products
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Table 1. The content analysis of aliphatic acid in the synthetic products

# 1 AREREENN

T H AR E B IE AT AR (R H0)/%
HHERR 38.48 )
SRR 37.88 0.57
WIRIR 37.52 55.84
AR R 46.24 0.06
T 37.07 35.36
TR 37.09 0.18
IR 39.91 0.11
AR 37.06 0.93

G R IR TR SRR AW, XM e 3 AT o b, W BB A H BN RS : BUERR: H
fb K-8/ = 35:55:10.
3.2. BEFAMEEIEMN

MR YRR SRR B L, HI1E 5 A iR 2), 7345 £E 15000~30000 mPa-s, EHUZ:E
A 20700 mPa-s 117 FHAEREAT 1 BE VAN 5256

Table 2. The relationship between the blank samples dilute-consistency ratio and viscosity

2 TEHRELLSHENXR

25 FHAE R 5 3 0% i i J5L 5 5 2% FiF£/(mPa-s)
1 68.6 314 13460
2 75.0 25.0 16810
3 774 226 17330
4 81.0 19.0 20700
5 82.8 17.2 22990
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T A ) ol 12 A 2R B L RE DAY

BT FE R ORI 3 Frm, A FR R 20800 0.05% 0, 5 ™ WM 25 % 35.3%; [ [4
BT BRE B N, PR R BORBOR, R R 40 0.2%I0 . & B P 1 R 21k 2] 50.9%.

Table 3. The effect evaluation of different viscosity reducers

3 3. NEIREFAFIFER RN

THFE 4 FR P& 771 3R 1 43 U % FiFE/(mPa-s) P52 1%
0.05 13810 333
0.08 12990 37.2
Tk (RI-2)
0.10 12500 39.6
0.20 11220 45.8
0.05 13400 35.3
0.08 12970 37.3
FEHMEE + S
0.10 11940 423
0.20 10170 50.9

3.3. B4 REIEMN

M6 TG B, PRI A 24 h 25, T REDEE, R MR MRER . Bl R R W 4,
AN [ B B RO R 5T P 1) B g R ARG, B0 T8k A LB s DA™ EL

(a) 50C (b) 150°C

Figure 6. The corrosion result of synthetic product on the iron coupon
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Table 4. The result of corrosion rate
FT 4 BHERERLER

mEC JE TR ET 2/ &G g JEhEZ (g h ™
50 7.7940 7.7934 0.00025
150 7.8175 7.8174 0
4, &5ig

1) Gl AN IEORE, SR8 KK 7 2 S s PR R R, 5 A R T TR R VR 0
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