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On PetroleUm SUfonateSProduCd by GroupttypeSof Shengli Distillate Oil

HUANG Shu-zhou[NIU Jin—-ping’ [LI Qiu-iao
OChind Oesdret Aditufe DIDOZ CremicoZ Industry [Zoiyunn 03000 | [B* 8L [Chin(O

AbSraQ OThe Shengli distillate oil was separated into four group-types by silica gel column
chromatography [and the molecular structures of the four group-types were analyzed by UV-spectrometer
and Infrared Spectrometer. The analysis results of spectrograms showed that the groupltype named “ a”
is n-alkane paralins (the group-types named “b” and “c” are aromatic hydrocarbon Cand the group—
type named “d" consists of three aromatic ringsCOwhose connection is linear order. The molecular
gructure of sulfonates of b and ¢ were analyzed by IHNMR and the elementary analysis. The molecular
gructure of sulfonates of b and c further indicate that in each molecule of group-type “b" containing I
02 aromatic ringsCand its side chains included 15 [0 16 atoms of C[in each molecule of group—type
“¢” containing 2 03 aromatic ringsCand its side chains including 19 021 atoms of C. The optimized
conditions of sulfonation with oleum are as [bllowsOthe temperature for b and c are 40 0 and 50 @
respectively [the temperature for the distillate can be determined as45 O [and the optimized mass ratio
of acid to oil is | (1. There are no obvious dif erences among the sulfonates from b . c for the surface
tension [but SLS shows a better interfacial activity. The HLB of SLS and the sulfonatesof bt are || O
14 Cand all of the three sulfonates have a good emulsifying power.

K ey WOrdS [petroleum sulfonatesiype-groups [3ulfonation [bil [leld chemicals [petroleum additives
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Fig.3 UV spectra of four group-types from Shengli distillate oil
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Fig.4 '"HNMR of petroleum sulfonate from group-type “b”
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Fig.5 'HNMR of petroleum sulfonate from group-type “c”

E45 NERERRTEAOMEEREL, £
1 # H, \Ha .HB Hy A HIRFFHR AR E5FHHHE
B a.B.y DS K B (X F HNMR 3% & sh b3

PiF%E4r5106.0~9.0.2.0~4.0,1.0 ~2.0.0.5 ~
1.0 g R AR SHERFE 0 ~9.0 AR E
BOERZL), SRR GMFHEHNY
w1 RIS b BERREL JR41S) o BRRRER OISR
B, HATFHMEN S FRERE B PR
(Cp) IMABKE(Cs) \FHIFHI(CL) , B R
FITFE2,

£l KA DBEMRE KD c RREHTELAR
#1' HNMR % & 3048

Tablel Element composition and 'HNMR of petroleum
sulfonates from group-type “b” and group-type “c”
w(H) w(C) w(S) n(C)

Sample  Tyo' /% /% sa() Ha Ha HB Hy

#Hab 758 69.47  9.98 0.76  0.01 0.15 0.48 0.28

Bm

Hire 815 6432 7.63 0. 66 0.10 0.15 0.36 0.27

LS

H:n(C)/n(H) HHREEFEERIL; H, Ha HB, Hy % i T 'HNMR ( &
4 5) 2R AR56.0~9.02.0~4.0,1.0~2.0,0.5~1.0 4B RIE
BE2ABR0~9. 0 LA BESERZ K,

R2 BRASS b BB HRAS c BRI THSEHNSH
Table 2  Average structure parameter of petroleum sulfonates
from group-type “b” and group-type “c”

Sample M f, Cr Cs Ca Nso,

#4b 459 040 25.4-~27.4 15.2~16.4 10.2~11.0 1.36
Bl

#Hire 564 0.41 32.9-~355 19.4~21.0 13.5~145 1.29
WAL

¥4/, = (n(C)/n(H) - (Ha +HB+Hy)/2)/(n(C)/n(H));Cr mee) =
(M ~103)/13;C g piny = (M =103)/14;C, = Cy xf3 Cs = Cy - Cp3 Nso, =
(M -22) xw(S)/32,

e LRERAE, TLUE & RA S RHE

EEER.,

(1) RS a LLHMEE (B 2) R, KA a
BRARRERNLE KA a WERKENBAE
7£ 218,250 nm( ] 3) KA, A 4 a P EFFH R, A
EREBASER(L2.3.1 %) 445 a b=k
UK 5% 0151, KA 45 a SARFTRMBLD, B
SRBEIR

(2) B4y boc LLIMERE (B 2) EFRK
FEOE M O . 5 RER C=C B4 4R3h1 595 em ™', 35
g =C—H {B4aH#R3h3 038 cm ™', TWEHIKA D b,
c FERSRFER, HE2 T, EH5 b EBi:
AFPFYEHE 1 ~2 N5, QEFHEH 15 ~
164 CHET,FERABERE, EEFHLBER
i RA S c BRES FHFHEEH 2 ~3 41FHK,
MEEFHEH 19 ~21 4~ C BT, T ERABEMLL,
BEHPLBIIRREL, RIEKRA S b RRRE A
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Fig.6 Product yields of group-types a.b.c.d in a series of
temperature
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#53 dFE10 ~60 C,BRL=RAELA K, HAR d
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Fig.7 The product yields of Shengli distillate oil in series rate
of fuming sulfuric to Shengli distillate oil

2.4 HKAS b.c W R MM WA (SLS)
RITEREVEY
SLS J&414> b.c RREL IR E HEABEIME LR
W3,

#3 SLS. R4S b BARREL JRE S c BRRERIHERE
Table 3 Performance of SLS ,group-type b and group-type ¢

o ow A WA
Yese/ (mN/m) 37.20 36. 26 38.84
CMC/(mg/L) 29.42 16.51 23.06
FRAW2. 5% BRI KIE 0.99 2.12 3.53
B-AM RIS/ (mN/m)
1844/ min 18.43 16.45 24.10
HLB {& 12.5 13.57 12.5
LAt (T ) /min 2.48 1.34 1.37
R¥fE/mL 210 230 260
B 0.78 0.54 0.67

@ GB/T 462—94 , Fil Ross-Miles 3 MEHY ¢ =5 min B M IR
BGEES £ =0.5 min PR EBEAT LA

H5r b.c ML AKBAMNREKNHEERK,
XREFAS b.c WRILRAMRINFRKE, 514
T REKE, Bk EREHEARK, SLS ZE50
b B ELFIA S ¢ BRI AMMIEAY ,SLS KEB
SREHFATERS AL b BRREL A5 c TR
KIEHS A 60 R T AR, R B 45 b B
b 4 4) ¢ BARRELTE MK SR T 3 R B A - KSR
HBE H EH, SLS KA b BMEE RA S ¢ B
Beh Rk 4, Bk EEMAHE AR K, Bl HLB
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(1)RA IR UV WE T HERIE M 4 MEA
SHIEH RAR a BERARNLER, HEFLE
Tz A S b RS> ¢ RFR BR4L4r d BLA3 ~
AFFEREREHAIIBAAFT R, RATES
#r.'HNMR & &0 s E R 4H 2 b B K
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Hor a JRA ST d WL 2R RN IR E AL
KRS b AL BRILIRE R 40 C; KA 5 ¢ ik
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1 BEALIRBE N 45 C BRI R 1:1, RN B A K
30 min, Z4{kBtE] 30 min,
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F 11~ 14, AR R AP HERE,

B3Rk :

(1] ERWE,ETE}, R, % EHALHERENS R SHE
M), FEAMAEER : A AR ,2007,32(2) ;138 -
141.

[2] FHH, EHE, XA, % BNBAHCEEMEYESTE
SRR EAR[ ). B HALET,2008,38(5):336
-340. ,

[3]1 3% &, %mB, TWME,%. BRERmEEL QR miEREK
WYL [T]. HEE2R ,2005,21(2) ;161 - 165.

(4] F ¥ MEE,.SEME,% OMERLHSNEHSERY
XR[J]. AMEEIR,2008,24(2) ;204 -210.

(5] =P, BEF.B #» OHERANESREERTFRLI].
RO ML TR ,2006,7(7) .47 - 51.

(6] ERH, EE},RNH,% EnAGMBRRENSRSHE
T (J]. P EAMKEER ,2008,32(2) ;138 - 141.

(7] ZEXF,HW5. AMEREA PSRBT ROTRT].
FEAMWLT,1999,10(1) ;3 -6.

[8] EW=. AMEMEHARRTSFEERNOTR(D]. LK.
o A IR &R BT BE ,2005.

(9] e,k 40 MAHEBEEHES AR, il
5 Y4387 ,2007,27(11) ;2270 - 2274,

(#8470 TO)
3 &g

PIEZR(D)IERER, 23 8R R K
AL B R 6 AR R BB S R, Bk
ERTHEY[2-R6-(ZEREFR)3 ,4-_H
HE-RE]-(2,3-2R4,5-“HEE-FE)-FE
(V) , Bl 21. 9% , S 251004 B0 4 R R it
- T4 ET MK, @3 HNMR,” CNMR, IR
SEnt BARr= YT T EMRIE. &3 ekt
& YVIl#E4T T PTPIB BRI NS HNE, SR B R
LAY R B E 7 20 mg/L B}, PTP1B E§ ) i %4
73.83% , RIS YIHE —EH PTPIB BHMHITEY:

SEIR:

[1] Kathleen A K,Ezenta Anyanwu, Jerrold M Olefsky, et al. Protein-
tyrosine phosphatase 1B is a negative regulator of insulin- and
insulin-like growth factor-I-stimulated signaling[ J]. J Biol Chem,
1996,271(33) :19810 - 19816.

[2] Bany J G, Anna Bittner-Kowalezyk , Morris F W, et al. Tyrosine
dephosphorylation and deactivation of insulin receptor substrate-1
by protein-tyrosine phosphatase 1B: possible facilitation by the
formation of a ternary complex with the GRB2 adaptor protein[ J].

J Biol Chem,2000,275(6) :4283 -4289,

[3] Saltiel A R,Kahn C R. Insulin signalling and the regulation of

glucose and lipid metabolism[ J]. Nature,2001,414 (6865) :799
- 806.

[4] Shi D Y,Xu F,He J,et al. Inhibition of bromophenols against
PTP1B and anti-hyperglycemic effect of rhodomela confervoides
extract in diabetic rats[ J]. Chin Sci Bull,2008,53(16) ;2476 -
2479, '

[5] LiJ,GuoSJ,SuH,et al. Total synthesis of bis-(2,3-dibromo4,
5-dihydroxy phenyl) -methane as potent PTP1B inhibitor{ J]. Chin
Chem Lett,2008,19(11) ;1290 - 1292.

[6] Furstner A,Stelzer F,Rumbo A,et al. Total synthesis of the
turrianes and evaluation of their DNA-cleaving properties [ J].
Chem Eur J,2002,8(8) ;1856 — 1871.

[7] Yang L,Williams D E,Mui A,et al. Synthesis of pelorol and
analogues : activators of the inositol 5-phosphatase SHIP[]]. Org
Lett,2005,7(6) ;1073 - 1076.

[8] Ford P W,Davidson B S. Synthesis of varacin,a cytotoxic naturally
occurring benzopentathiepin isolated from a marine ascidian[J].J
Org Chem,1993,58(17) :4522 - 4523.

[9] Wittmer Franklin B, Raiford L. Chas. Oxidation of 3 ,4-
dimethoxycinnamic acid and substitution products with alkaline
potassium permanganate solution[ J]. J Org Chem, 1945,10(6):
527 -532.



