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Influence of EVA/asphaltene composite pour point depressant
on rheological properties of Qinghai waxy crude oil
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Abstract : The melt blending method was used to prepare EVA/asphaltene particle composite pour point depressants with dif-
ferent blending concentrations. Through rheological and pour point experiments, the effect of EVA/asphaltene composite pour
point depressant on the low-temperature rheology of Qinghai crude oil was explored. The change of crystalline characteristics
and wax crystal morphology of crude oil before and after the addition was investigated, and the effect of blending concentra-
tion on rheological improvement of composite pour point depressants was analyzed. The results show that the introduction of
asphaltene particles enhances the nucleation effect of EVA pour point depressant and improves the wax precipitation point of
waxy crude oil. The EVA/ASP composite pour point depressant is dispersed in the oil phase as composite particles with an
average particle size of 2 wm. It provides a heterogeneous nucleation template for wax molecules during the cooling process
which significantly improves the morphology of precipitated wax crystals and the rheology of waxy crude oil at low tempera-
ture. With the increase of the asphaltene mass fraction in the compound pour point depressant, the effect of the compound
pour point depressant increases first and then decreases. At the dosage of 50 mg/kg, EVA/ASP-3 has the best rheological im-

provement effect on waxy crude oil, which further reduces the pour point by 3 °C and gelation point by 2.2 “C compared with
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pure EVA pour point depressant.
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4 (I)OO l 3 OIOO I 2 600 I 1 (I)OO
W /em™
2 B E R R LS i
Fig.2 FT-IR spectra of ASP-1~5 particles
&1 HERODINRYIE
Table 1 Infrared absorption peak of asphaltenes

A3 /cm™ e 3PN AR
3 600~3 100 OH,NH G|
3000~2 850 CH e |
1598 C=C,NH (g
1457 CH, LIE%ieoi]
1374 CH; AL AR 5l
1220 c—0,C—N L]
1190 c—o0 TSNS 3l
1 040 C—0,C—N T dRsh
810~ 865 CH /MBI R Bl
720~750 CH, I N3 RE B

1.4.2  EVA/ W # Fu 546 Ve i ) 04 FAE

(1) AREEG Y SEM B8 F 20 5 i i e %
HLEE 3 A WL 3 (Chn R B i o B R 0. 1% ) . 25
DI HORVE i), R R 20 C % EVA/
Wi o0 525 I 8 5] 43 307 VA A i/ PP R 2R W
(FREE Il 4« 1) haf T i Se s . HIE 3 (a) Af
HI, 283 m A o O 077 356 S A6 0 7 0T R 1 R A% 2
258 1~2 wm, JFRERSHE EVA SR 5] 401, X 5
L1 BT T O SR R AR AR DT EE . B 3(b)
F(c) AIHT, EVA/ 7 1 A B8 R0 A6 b AH Hh B4

810~865 cm™" AW USRS , R M EE T I 5 4
TE— A B W BRI /D i R 5 PR AR IR Y
W43+,

N]
]

I\l

1 2 4 5 6

3
R/ pm
(b) RLEE 4 A5

RAF I, SE SRR R 2 wm & A 0RL 1) B
KAFE T A,

(2)EVA/IiFE A G EEFI MM E ML, &
A B EE R PR il 2 R S [E) NETZSCHTG209F 1
RUPRA BT A AT 0 22, I3 3 B2 Y LA 35 ~ 600
C, FHEHE N 20 °C/min, A HF . 4l EVA il
EVA/Wi 7 50 ORL 52 4 B B 77 ) R R (TGA ) i 4k
VLE 4, EVA BB i 5 R E0or R 2 50 i
EVA 7£ 35~300 CIFRZH 5% , FE X — B &
PR TR & B A K A I 5 BORY T R i
% EVA 7E 300 ~ 400 °C #A5 K i85 30% , X )5
T EVA 5 R 20 T 2 A A 8 IR B 2 19 34
EVA 7£ 400 ~ 500 °C #H K H238 50 %, X & F
EVA AR BE Wi R S8 EVA R FIL %4
Feff, EVA/IIH A & FEBER ) TCGA th&k 5
EVA K0 EMFERE T EVA/ITE R E A SR
PIPFRALT EVA, X R I ORI 77 78 &
HELE EVA MYAREfR R, JF B 55 m EVA 9 #AER
EME,
1.5 RMF/ mnFih AL =ik

FRE P A AT bR SY/T0541-2009 X i
BRI R A A A T
1.6 FKMF/ mF@AERT X

TERARPEREI A b | &6 B EE SR i35 12 42 50
mg/kg, EAREAINGL R B AETE 70 °CTF A
30 min , {5 FHC % 7] 4 51 57 &R 40 (C %5 A HAR N 30
mm FIFREM T EAE R 28 mm B DIN #F) )i A8
Y ( AR-G2,TA Instruments, 35 [E) K 1FE4G EVA K
EVA/ Wi 52 4 BEEEF AR TSR

(1) B BE S5, WERHHE RN 0.5 C/



a6k F2M

B R F U - B/ A RS R R A  FES R AT ARG He - 199 -

min , PRAFIZE HE R AR 2 20 °C | FERR IR R
rhds IR 3% 0. 215 Hz W 4E 0. 001 5 f/NEIE
PRGEPI %, ] Sz R TP RE R B (67) Bk

A

(a) W TSEMIELJY

(b) 4- Bt B P

B (G ) BAFES () Bl BE 1 A2 LT Bl , 5 i g
P SR AR (ELAH SF I, AR A 6=45°, UM XN
R IELEE IV Jih A (R JRC 5

15- .
© 10t
5
& 5
i
® o
0 1 10
ulim R/ um
(c) hLRE A

B3 E&8EEHNNSEM RAE SBEMBRRAES T

Fig.3 SEM photos, dispersion micrographs and particle size distribution of composite pour point depressant
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