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Effects of active additives on Zeta potential of Lungu atmospheric residue

LI Chuan, WANG Ji-gian, SHI Bin, DENG Wen-an, ZHANG Long-li, QUE Guo-he
(State Key Laboratory of Heavy Oil, China University of Petroleum ( East China) , Dongying 257061, China)

Abstract: The effects of sodium dodecyl sulfonate ( SDS) , coconut amine ( CA), and oleic acid (OA) on the
Zeta potential, quantity of electric charge, granularity, and electric repulsive potential between the colloidal par-
ticles of Lungu atmospheric residue ( LGAR ) were studied with the help of the Plus Zeta potential analyzer and the
90Plus granularity analyzer. It showed that the three kinds of active additives could disaggregate asphaltene, and
change the distribution of SARA four fractions, Zeta potential, quantity of electric charge, granularity, and elec-
tric repulsive potential between colloidal particles. The Zeta potential, quantity of electric charge and electric re-
pulsive potential between colloidal particles first increased, and then decreased, whereas, the granularity of col-
loidal particles first decreased and then increased, with an increase in concentration of SDS and CA, and the ex-
tremum separately present to the mass fraction of 0.7% (SDS) and 0.5% (CA). OA can increase the Zeta po-
tential, quantity of electric charge, and electric repulsive potential between colloidal particles, and decrease the
granularity of colloidal particles. The magnitude of electric repulsive potential between colloidal particles is one
of the main factors that restrain the aggregation of asphaltene.
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1.1 EREREMFENANERE S5ERT 25K
FL5% B 44 ( Sodium Dodecyl Sulfonate, SDS, [E 254
A, s 4k) , AR (Oleic acid, OA, HZ&EH , -
4fi ) F1#B¥ % ( Coconut Amine, CA, Tk &) R &
whnfl. LGAR HERLE 1,

F1 EHRER
Table 1 Properties of residue
Density Viscosity Carbon Condensation Ash H/C w/ %
p/grem™  p/mm’es”! residue point content atomic
(20C) (80 C) w/ % t/C w/ % ratio C H S N
1.007 2 7 448 18.41 40.0 0.125 1.44 85.61 10.29 2.92 0.47

1.2 FEHEEMASEARX VB RS B
FALMER, R A 100 mL B EREHE RN E 0 H. 8
#A%F: 100 T,0.1 MPa N, R T, BEH 8 1 ho
Fodl LuBilon 1 L (R R R/ IE R IR S B
R B, 65 4 BUE WA 3 R/wh R = 50071
(ml/g) WMERRE, 185 Jo W EHB LA RE 48 ho

1.3 SBEH&SH RABHACIENHERAT
MU 5r (ARG 35 B A B R AIE BB U ) 4

B, K F ZewPlus H {7 {{ K& 90Plus i B 1%
(Brookharen A ], & H ) W & & RFE, Bob 3k
WRE, ¢ L B

2 HRGTE
2.1 FEREFEEAN LGAR MAS & RIETMW

R2EFHRERIEN0.0% ~1.0% B =F{E
HASIFIXT LGAR W4 4& BHIR M,

F£2 FEHHEMAI LGAR HASSEKK
Table 2 Effects of active additives on the four fractions mass fraction of LGAR

Concentration Sat. w/% Arom. w/% Resin w/% C,-asp. w/%
of additive w/% I 1} I I I I I 1 I I I I
0.0 32.4 32.4 32.4 26.2 26.2 26.2 21.1 21.1 21.1 20.3 20.3 20.3
0.1 30.0 32.7 32.5 31.2 30.3 26.2 19.5 18.7 21.1 19.3 18.3 20.2
0.2 30.8 34.2 31.2 31.0 27.6 28.0 19.7 20.7 20.6 18.5 17.5 20.2
0.5 32.3 33.5 32.0 30.6 28.9 28.4 19.8 23.0 19.7 17.3 14.6 19.9
0.7 29.8 33.9 32.0 33.1 30.5 29.1 20.8 19.8 19.9 16.3 15.8 19.0
0.8 31.9 34.8 32.8 29.8 30.8 29.5 21.4 17.8 20.0 16.9 16.6 17.7
1.0 30.8 32.7 33.5 29.9 28.2 29.4 21.6 20.9 20.0 17.7 18.2 17.1

I. SDS; II: CA; III: OA

B3R 2 AT A, ZRE S RANRIE A, X LGAR
WE s E B BFERRMFE W, SDS KA, &

LGAR W4 5 (JLH R HHF R &) ik E
THAEk. BZZ=EH, A SDS J5 LGAR &N &
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oM, ER SRR, = SDS #1 CA finA
BEGRN, ETRES BRI T ELWNHE

B EIEER, SRIEGRS EEMNE, 8
AR E R WM SRR, AT
BEBAIHE R,

2.2 FEAXREEE BAORME  EREE
F A L BORLIE] i B P R O RN R R R AR AR
MR- ERER, MBCRIE A KR AR ES
C AL E AR E, I B ORI I /2 B — R 1Y
BT @ ¢ AL 6815 BIBORLIA] ML e 1 R
AN B, TR BORLIE] ¢ L R AR BT ST
WA RREERTE RS S A EERN
B K3 AARFHEE SDS CA i OA M8k # ik
R dh B PR BRI
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Table 3 Effects of active additive concentrations on electrophoresis velocity, mean radii,

Zeta potential and polydispersity of LGAR samples

Electrophoresis .. . . .
Concentr- velocity Mean radii Zeta potential Polydispersity
ation 1e/10~°m? Vg R/10°m Y107’V /107
w/ %
I IT 111 I II 111 I II I I Il Il
0.0 2.13 2.13 2.13 71.7 71.7 71.7 7.00 7.00 7.00 5 5 5
0.1 2.20 2.50 2.40 70.0 -62.3 65.8 7.11 8.00 7.41 5 5 5
0.2 2.72 3.16 2.90 57.3 50.7 55.7 8.02 9.99 8.21 5 5 5
0.5 3.58 4.13 3.54 48.8 41.7 47.9 11.61 12.10 9.22 5 5 5
0.7 4.96 3.69 4.84 38.5 45.1 35.7 15.01 11.01 11.20 5 5 5
0.8 3.89 3.35 5.32 43.2 48.7 34.2 13.22 10.10 12.01 5 5 5
1.0 3.27 3.05 5.88 48.1 51.7 32.9 12.00 9.62 12.90 5 5 5

I. SDS; II: CA; III; OA

23 P EEE iR AR ORI A RO BE , LB R
0.005, TR TR BN BIARR, BHERI AT
F i, =R ISR I A 5 e AR AR e M Tk A
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XA EERIXTE R A RS ER, F
HIRG A BB/, ZH N BORDRLEE W/
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ez n] SR BRR BN EEESEES
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Q.
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MEIR0 ,m ™o X TR R, /i F BORIE R
A RE T HME 2. 15,
(), (2), O)YRIHEB/BERBERS
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% = = 6arm . (D B %0 0. 7% F1 0. 5% B ) TR KA ; TR A
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Table 4 E.ffects of aclfin: additive concentrations E BB, W5 5 BB PEEH A B Bk S IR

on electric characteristics of LGAR samples19 rﬁﬁi’ﬁliﬁﬁi%\ BRI LE L, i E
Conoe/n(tyration 1 kII: - 1 Qe/lﬁ' Cm 1A, BE R SEPAMUEERER SRR

0.0 0.13 0.13 0.13 1.36 1.36 1.36 J7ke, T ELEE A& AR SH B R A B A2 2 5 IR

0.1 0.15 0.16 0.21 1.37 1.39 1.40 GRMUNLF TR, REENR, EHE RN E

0.2 0.26 0.18 0.32 1.39 1.42 1.44 Aot T € A5 R FHAEE, SR

0.5 0.15 0.27 0.43 1.55 1.53 1.51 %%mm%éﬁ:mw,ﬁ#ﬁ%&%%m%mm;‘a

05 010 035 065 14v 145 1e  HHITFHTACGETC, ALK U B

1.0 0.01 0.18 0.70 1.40 1.40 1.72 ZEER N BE MR BBE S X O M =R 5
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AL 7 A oL 7 B B = (1) B ERHERENRL EEEW SR AN, N
e A BB s (2) Rt 0o s BEERORRD), BORRLAROL (L%
AFE TR R (3) R T B R R R AR 3), EFRATEEHM( L 4) . HEHEREEILD
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S e BT Wi 4% B ML AR, eh F I 4R B B AT
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Figure 1 Functionary mechanism of active additives

2.3 BAHANGEREERAMZW ERPSE  BEEMBORNEZEEEN AT AR U, I
MBPRMEBEGFORMABRREFNEERRZ SERREA/NET T, SR LA 2,

‘— dispersed phase

—U AP BOR N R E R R BB 2 AL BRI REBEBORLIR 5 ) L
HOEEHAT T 5488, R Ba, BAREERR N  BBREHEHNZE, SDS f CA KIMA , B8 H
o R T AR AR S ARE e Fr i RESEHE RIG BN, BORDRLE el /NS K, 5
Uy =L oRptexp( — Hok) (4) BITETEHER R 734005 0.7% 0 0. 5% 4k H BUARAE 5

Fa2T ’ OA HIA , BEBORLIE] J7 17 BERFSE38 K, JBORDRL BE

X U HPIABORLIEI ST JIOLRE, I Ho P F58eihh SR ULH TG HERIBINA , R BEBORL 1H] it
AHELBIBORL I BE R , msy, BORLRE AL, Vo LR I ALREIE R, TBORLIE] 7 AL RERE K, BER

XA PE R R ¢, ATRBAL Zeta BAALAC  RBOBRHIEBORLE MR 3, IR I A BRDRLEE /D
B RS EAGT , AR MSBURR RBORAESE AT, B T BRI s R R, B
BEES 10 nm"' 5 2.2 WHMBEAA(O X HE  HHFTRSEN I EERR.
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Figure 2  Effects of active additive concentrations on granularity and electric repulsive potential of colloidal particles
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