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3 0.941 866 22.49 37.38 15.95 24.18 5.71 80.4 0.141 8.2
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SEBRUE", 10 FhfAE B9 S5l S BU A 55 1 i (AH 2 MR TP AU i (13.8%) FTH .C 4 i

X R <1, BB <10 000 mPa-s) . 8 25 % il R )
B =1, B <10 000 mPa-s) FI T (A 25 B >
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FTIR &l H A 7 i e B I 8 Joe AN V5 1 U0
T 0T FTIR B SEAAHRL, PRI I B 1 Sy i A Sy
REFIAToMr . IE 6(a) il LA i, 1450 K HOE
IGEA TP B E v, 72 3600~3100 cm' i}
AT R EURE (B O—H B N—H) {1 47 41 3 W i i ; 7F
1760~1670 cm™ F1 1260~1000 cm™ 74 Bl N (1) 9% 58
WA DU 2 P A AR P 3 RS, B0 A L R, A1)
5395 C=0 F1 C—O #AH G . #F 1600,1475 cm™ 4b
()5 0 16 5 5 C=CHE M 7 /b A WA L. 7
2953~2853 cm™', 1458 ~1376 cm™ 1720 cm™ [ff it
N—CH, . —CH, 1 (CH,) n, >4 {45 i S ficiég

SRIM , 7E 241 S#IMAE B9 FTIR Y635 o 22 2] —
el [ 6(b) b 2#HFE FTIR YGii 5 H A 7
TMFEAAAE 22 57, FEAE RN C—H B IX WA A 5+
i UM . Krump 55X — A8 A 1H R K i
BERRAAFAE . BEAh, 24 BE R FTIR VG AN [F] F 1E 1%
Jot F I B 1) FTIR D63 , 78 1600 em B 3T Y 44 434
DA AP D pl 0 P R D BT A A B W e R B
M5, XA — 25 B0 0E T 243 A P A7 78 s 19 245
. K 6(c)H S#MFETE 3600~3000 cm™ Al 800~
600 cm™ (YU E_ AT i 2E M, X 5 281K 1Y FTIR
FEIREFRAEARRL, 22 i K& O—H 8 fh 4 4k 5 5 |
2, PO R T AR T ALK R BN
R E A K 2P RE T E—r g
BB S B TR AR K S B TR E T
WML BN, SHIMFER FTIR G 5 1#ilFE 5L
AFARL, A B 5, LI 6(d) o
222 HHERIRARG AR

&7 0 18 24  8#ITRE T IE e AN PR I 7 B A
1E BERE AN P T 5 B SEM JRIE LA K X5F 1 30 75 Jo
RIEICRIEM o, E7(2) F1 (o) AT LI
ZL B 1F ICBE AN IE BEGE A v 1 0 75 Jo1 3% T 41 40 A7 AE
ZRIE (ST ), 54 Rk 2 (EDS) ml AL, BRAT AL
EAb, W BT A G 4E 2t B VA S AR A
B TEHLE ), i J2 v e A0 R S LETEHL P Y
FERE ., AT LAt 5IE AT
Wi R EG A B B4 LE B e AN P 0 7 o e B
R A SR A ], O DL R A Bk sk SRR A
T 1 B Aot AN 5 00 7 IO P il ok R A1, TPl T R
(A 0 ESRIER ) R FE A, X U ) LE B AN I 1
T 0T SRR B A )2 4 A B R ) 2%
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2 um
| SRR

&7

1#ITEE 24IEE St
(a) IECHEDI S o
C 90.72 C 91.46
(6] 5.77 (6] 3.34
S! 2.48 S 4.63
Na | 0.54 Cl 0.29
Cl 0.49 Vv 0.28
1R 2HIMRE S
(b) IE B

TE e 55 1E PN Y SEM 15

MK, L4 SEM-EDS 45 5%k 1 15 SR F A 32
T TCHLA) & e P AE RS HE TR AEATSXE DAPEAf ik
ST RN BRSPS
223 MHEREEFRR

R T ik — 25 B JE AL T 26 R T R
FE PR SR 38 3 0 5 T B K VA R I R ) B
fif A (TDS B . pHAE . FL 5% URLR 72 K Zeta FL
DB P TCHLIOR S e A P A BEAE A i
ARSI A 2= e T . FR28 3 T, 10 F ity
W KW T B TDS {4 1.3~57.6 mg/L,

®3 MBERKBRLERABESHY
JiiheE TDSAE/ iR, WURRIAR/ Zeta WL/
4% (mg-L") PHIH uS nm mV
1 40.3 2.68 80.6 4020.6 -25.1
2 1.3 4.60 2.6 1990.2 -5.9
3 8.4 3.03 16.9 51232 -28.4
4 5.7 4.67 11.4 13 526.1 -16.1
5 46.6 4.82 93.2 197.4 -36.2
6 8.7 4.18 17.4 2144.1 -24.0
7 17.4 4.42 34.7 13 489.35 -16.9
8 21.6 5.55 43.1 14 792.4 -23.8
9 57.6 6.74 115.5 5907.195 -22.1
10 48.2 5.66 97.2 1974 =222

W 55 1 TDS /7 WA 1 0 75 5 5 i )2 P JE AL
Gy Z B AETE A B BRAVE . 1O Dy I 7 7K
W W SR N 2.6~115.5 pS. 1@/ Hr
TDS {5 H 53R Z A 5CZ (] 8) il A, W& = [a] 2
ARG IS R, BRI /K V8 R L 3 R )
SR GV P SR AR BRIV B R

60 .
1=0.4979x+0.053 1 R
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a rd
= R
ig 20 o’
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Zeta LI /N R B L 73 B 5 P (9 L 20
BB % 2 0] (4 AL HR e R L, 2 H P v o
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Stability and Influencing Factors of Asphaltene in Crude Oil

SONG Jiangfeng

(Liaohe Oilfield Construction Company, Ltd, PetroChina, Panjin, Liaoning 124010, P R of China)

Abstract: the factors affecting the asphaltene stability in crude oil are complex, and the mechanism of the change of crude oil
composition on the stability of asphaltene is still unclear. On the basis of measuring the density, viscosity, element composition and
four components (saturated hydrocarbon, aromatic hydrocarbon, resin and asphaltene) content of 10 different crude oil samples,
the composition of 10 crude oil samples and their interaction characteristics with asphaltene were studied by means of field emission
scanning electron microscopy, Fourier transform infrared spectroscopy, X-ray fluorescence spectroscopy and Zeta potential
evaluation. The influence of wax, water and inorganic salt on the stability of asphaltene. The results showed that the density and
viscosity of crude oil were in direct proportion to the content ratio of heavy and light hydrocarbons. When the asphaltene content
increased, the H content and molar ratio of H to C in crude oil decreased, while the non hydrocarbon content increased, and the
stability of asphaltene decreased. Wax and water would change the composition of crude oil and affect the stability of asphaltene.
The contents of inorganic and organic metals in crude oil were 0.0021%—0.0814% and 0.0007%—0.0655%, respectively. Organic
metals such as vanadium and nickel would destroy the stability of asphaltene, while inorganic metals in the reservoir would enhance
the stability of asphaltene. There were a large number of negatively charged inorganic particles on the surface of asphaltene
sediment, resulting in negative Zeta potential of its aqueous solution. When the absolute value of Zeta potential was greater, the
stability of asphaltene was better, indicating that the charge generated by inorganic particles could stabilize asphaltene in crude oil
and reduce the aggregation tendency of asphaltene. The research results provided a reference for effective prevention of asphaltene
deposition and mitigation of deposition damage.

Keywords: asphaltic deposits; stability; four components; inorganic metals; Zeta potential
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