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0.1 mol ERETF 1.2-=RZEF. A 0.1 mol ZHALEK-1,2- " H IS, KB
BIEEEE£Y 0. 0375 mL/s RFFF NS BMEBEE N 20C. HMEEETF 20C FTHRE 2 L. BFHK
BEH BEA L KK, FENFIE. BELRE. .- "HZEEAKE I K. ERSKE
L3k B OUMEEASIERPHE pH=7T~8, BEMNRKG . EISEAEE. BH 5%
(RO ZBRENGIY . ERSE, RAEHE I . BIRRAEE A FEREAKRE
R, RESR . REMR K. BIAGEE. BRAXKZHRR . KRERFEHAAEGEE
SMTTHE 2L ETHEN _REZTRHFBPRE.

1.3.2 HENEYBBEIW.1.2- _RZEEAXE=ZK . ABESKEEHE. REH
10% Byt B R ER N oL, i AR B MR M R E 250 mL A BN, BY 25 mL W TR As %
B PR RREEEA 0. 1 mil/L HHELABHEE. FRABRFTHERE. HH 25 mL &
WA 25 mL 0. 1 mol/L BYBRER. 7 100 C FAni# 8 /st . o MREE KR M E R PR
B NE IR VMM E. ERESHRAEEZ 2 YRBEE.
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Bordwell Wi S RA=HALH G 1. 2- “HMZRWENRBREBH . EERT S 4 XA
LA 3% B =R £ B . BUR & B A SR BR- 2- § 2 2 K5 (CICH,CH,080,C1) SRR -
2-f 2 AL (CICH,CH,080,H) , Bt =F A BS54 TE 1.2- R \MERPH R, Y RE R
ES BN AR R, Z8ARS 1,2- — R 2R Z AR L ERAT,

2.1 FRMAE&ENBERS=S4LMEENRLERNER
2. 1.1 BB i hoE B RS AV Bl 1k B B B R R
[ 0. 05 mol(16 g. 24. 91%) S &L FRY 1.2- —H Z B cPiF 0 0. 1 mol(40g, 20%) 5

B, 2- R S H R R R R TR S R TR 1.

#1 BRENERMEEARNEN
Table 1 Effect of Dropping Rate on the Result of the Reaction

dropping rate of wotal acid TA aulfuric ester SE  sulfonate TA—SE  ratio of sulfurle ester and sulfonation depth
heptane/ {mL/s) fmmol Jmmol / mmol sulfonate SE/(TA—SE) FEY D

0. 03750 17.0 5.4 11. 6 0. 47 17.00
0. 02500 18. 5 6.9 12. 6 0. 55 19. 50
0. 01875 18.7 6.5 13. 2 0. 49 18.70
0. 0125¢ 20.8 6.5 14. 4 0. 45 2¢. 90
0. 00750 19.8 5 B 14.3 0. 38 18.90

TA 1s the woaal acid. TA—SE is the amount of sulfonate, Y is the depth of heplane.

AR IPTURAN . ERESHRAT RSB MEEMNTAERS/MYEL.E 1 HH
mEESBEEABEREMNXER, APHTTLIELR . KRR B2 5 B2 ey
xkn 4

2.1.2 Ky EErNEn

%5 0. 05 mol = ALB(24. 91V R 1.2- "W B B MBI AR HEER 0. 05 mol BELE-
L,2- MR . FRgRIT.
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Table 2 Effect of Heptane Concentration on the Result of the Reaction

toncentration of wotal acid TA sulfuric ester SE  sulfonate TA—SE  rato of sulfaric ester and sulfonation depth
heptane/ %4 /mmao] /mmol /mmol sulfonate SE/(TA —SE) Y )
5 7.6 0.5 7.1 0. 07 15. 20
15 9.4 1.6 7.8 0. 21 18.70
25 11.8 3.9 4.0 0. 48 23.90
35 13.3 2.8 10.5 0. 27 26. 50
45 16. 1 2.0 14. 1 0. 14 32.10

ME 2 PETLUA S EE PR R B A 38 00, B B B S5 R A9 7 0 10 40 R 39 hn, {E R BR B Ay 7=
B 5 A PR B A9 3 I T 5 00 . (EA R A e  FEBR R PR BE 25 4T, SRR B AY AT R R Rk B
EETRER. A 2hREAEESBARENCR M, #1072 RHP 5k B 0T 5225y

.
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g el E 30l
7 mr/r—*——-J—‘————hﬁT L ¢
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dropping rate/m-s’ heptane concentration/%
1l ERANEESEREEERERSR Bz EREESERPLEFNXSRE
Fig. 1 Effect of dropping rate on the sulfonation depth Fig. 2 Effect of heptane conc. on the sulfonation depth

2.1.3 EEEEMBILEEER

[d] 0. 05 mol FEEE (359747 1,2- & Z R P 0. 05 mol = ALHH(27. 6605089 1,2-

THLIREW TRERWNT
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Table 3 Effect of Temperature on the Result of the Reaction

reaclon temperature total acid TA sulfurelc ester SE  sulfonate TA—SE  ratio of sulfaric ester and  sulfonation depth

/K /mmol £ mmol /mmol sulfonate SE/ (TA—SE) F¥CU)
279 14. 5 35 11. 0 0. 32 29. 06
288 15.3 2.8 12.5 ¢ 22 30. 58
308 16. 9 3.3 13.6 0. 24 33.82
318 16. 0 4.0 12.0 0. 33 32. 02

RINPBPLB . EFAHRERET . &K EF8 = BT E L, MR R EEE
2y 288 K ifE — /. BMNREHRABESREBELFIR, WA 3, it ZBPER
By R MR ER RN, X E AR, IR EERRRE T RE~ M BRERE
Bk, WmRER MR85 K e g L E 2 . W5 2 fE S IR 1R B T R AT IR BY.

2.1.4 AEREGHFXTEHAERENEW

[ 0.1 mol BEAEC20%5)8) 1,2- @ Z 5 WP hn A R B R Ay = S LB (27. 66 %008y
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Table 4 EFect of Reactants Rato to the Result of the Reaction

teactants ratio total acid TA sulfuric ester SE sulfonate TA —SE  rado of aulfaric ester and  sulfonation depth
{803 ¢ n-CyHis? /mmaol /mmol /mmal sulfonate SE/{TA—SE) /1Y )
0.5 20.1 B. % 13.2 0.52 20,1
1.0 31.8 11. ¢ 19. 9 0. 60 31.8
1.5 54.8 22,1 | D. 68 54. 5

BEARNTLEE . S RARNEN, RN ARE . HRENRRSE AR
A HUN N, TT LB R Ay e B th B 4 B =R ALH- iR L SBRAL B E X R B
JE R p A B B AR e = R (LB AT B KT R

50

501
40|
2ol ‘,’_'//4\.

20

sutfonation depth/e

L0

280 20 300 310 320
emperature/kK

W3 EERESERBERENXE
Fig. 3 Effect of temp. on the sulfonation depth
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Fig. 4 Effect of reactants ratio on the sulfonation depth
M5 KEE&EE%E%&&EEF&M&%
3
Fig. 5 IR spectra of the products after the sulfonation
of linear saturated alkanes by SO,
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2.2 AHHSRES=SLCRREREFHE IRFS NMR XRER ST
SARAECK. . EFE.ERR . E+ RAETAREME#ERES ZAHEN
FrE R LS R i Gy B R TR AT 5.

£ FCOh.EER ERR.E+SRENE+HRELHPE#RE

S5=R{tNEEE i i Eigoir
Table 5 [R Analysis of the Products After the Sulfonation of Lincar Saturated Alkanes by SO,

peak humnber/om ™! assIgnment

3450 stretching vibration of H:0
1620 shearing vibratlon of H,0

1260-1150 asymmetrical stretching vibratlon of S0y 1n ROSO3Na
1200 asymmetrical stretchine vibradon of S0 in RSO;Na
1050 symmetrical ytrewching vibration of 502 in RS0sMNa

g10-770 symmetrical strewching vibration of S03 In ROSOyNa

660 stretchin vibration of $-0

6 42 B0 IE B A% TEBERS S48 IE+ A RIE + 73k T EL 4212 K R P-4 By NMR

B, HEE s i B RN IR TR 6.
%6 ECKR.ERR.ERR E+T-RUE+HAREGARRE

S5=8 AL Bz e F= et i Wt R B il 4
Table 8 NMR Analysis of the Products Affer the Sulfonation of Linear Saturated Alkanes by SO,

chemical shift/ppm 8. 54 4, B4 4. 20~4.50 4.20~3.96 3.94~3.82
CH—CH; o ADO —CHA—CHr—SOyNa  —C H;—80Na  —C H>—503Ma
Fd ~
corresponding groups O 9‘,
‘e s OH
-0 ONa

3 & ®

GZLRR EERES=EAME 1.2- RO RFEA THRE AR AT R, KA
) — M —TRER, TR SR ARG . T T ARl B E T TR S =R
F£1.2-"RZREBMEZGETHREEN HBEBEEIES RVYREL R E B T
PlE X, TS AR SR RENLELX.
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STUDY OF THE SULFONATION REACTION
BETWEEN HEPTANE AND LIQUID SULPHUR TRIOXIDE

LIU Ju GU Quang-Rong PAN Yi HU Hong-Wen
(Collepe of Chemistry and Chemnical Bugneertg, Naiging Universdy Noming 210093)

The sulfonation of linear heptane with sulphur trioxide (L} in the solvent of 1, 2-dichloroethane
is studied. The effects of temperature, concentration, reactanis’ dropping rate and the ratio of reac-
tants have been discussed in this paper. The sulfonation depth is measured by cationic exchange resins
titration. It is chiefly affected bjr the concentrations and ratio of reactants and has no relation to reac-

tion temperature and dropping rate.

Keywords heptane liquid sulphur trioxide sulfonation reaction
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