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Abstract—This paper deals with the sulfonation of dialkylbenzene by oleum, and by gaseous sulfur trioxide. At
40-60°C, and with the weight ratio of oleum 1o dialkylbenzene equals to 1.6:1, the sulfonation led to a high value of
total acid nuniber (TAN) without side reaction for two hours. However, 87% of feed oleum formed acid sludge as a by-
product.

The sulfonation with gaseous SOj3 led to a low TAN value, and also led to about 10% of side reaction. The products
thus obtained were usable as a intermediate of fubricating oil additives. The optimum conditions for the reaction were
found to be about 50°C, 6-8% of SO5 concentration in air and with the mole ratio of total SO to dialkylbenzene equals
10 1.2:1. To suppress the side reaction, the heat of reaction should be removed properly in addition to using a perfectly

dried air.
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Fig. 1. Experimental apparatus.
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Table 1. Quantitative analysis of dialkylbenzene
sulfonic acid.

Oleum/D.B.* TAN Sulfur Side reaction(%)**
content (%)
1.0 107 6.06 0.0
1.3 115 6.53 0.0
1.6 122 6.92 0.0
2.0 122 7.20 4.0

* Oleum/D.B.: wt. ratio of oleum to dialkylbenzene
** Side reaction (%)

sulfur content analysed - sulfur content

_ calculated from TAN 100
sulfur content calculated from TAN
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Fig. 3. Effect of temperature on TAN (Oleum
/D.B. = 1.6 wt. ratio, reaction time =2 hr).
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Fig. 4. Effect of reaction time on TAN (Oleum
/D.B. =1.6 wt. ratio, reaction temperature

=60°C).
i eabskediznl, FkgE Ao AEA] gfato
HF@-'&’P SO, 7} ﬂ*GH«‘fl Aol g ok 40 qlrh, upebd] FE
s} vlg-<lofl HEAsis akSol O M 48] <A 4 ol
A ok ;.lC:r;‘;\O]Ok ?;}’ #lolch, Fig, 4olla= HEREA]7kel
algb TANegl wslh vjeholastl, o) 304ulel
90% ©l%42l dialkvibenzeneo| w¥hgakaiond, 247k
Gollz wbgol g alsial it ok 4 odvh, ol w4
et R T I S Y B e A Y B R

el e ghelel

3-2. S0 7|Aof] 25t =&
321, SO, 2ol i dk o
SO, ol ¢l
80,5

- Al

o "oz TEE

X = .'_
Q. X
CHG -

6-8% .

PR R e
oA

A gshaleh, Fig, 5ol vithsk alsp qte] wielshedel] 2|
A pash gl wlalal TAN @ vlon, tkgol
> o) 4 aluh ol Zsbzeis SOl

ke ghol] 4

- qrbAlsl %

g 2 - 5.
Eooab A Al ol g

Oﬂ thak &85, appearance

%PM]QFQ] compatibility,

{color), th& TBN (tot-
al base number) %7 2& Aldel4 1,2 #ul7b 7+

# %3 o uebdel, o 4% TAN g i
73 A=% ERHoiov, gkgol A, F

dialkylbenzenes} S0,¢ &wul7} 1:18 $h3d akE-
#2 A9o] TAN k2 1240]3, TAN Z7lell 7jod

J

o} 45l

stst B

262 K12 19884 2%

3 - olAul
100 o 150
////
90 L 7 1{ 40
©
g
80 r 1 30 _:_
1= L
70 {20
- AT 3
60} g — W 10
ol e . . 0
0 10 12 14 16 18

Mole ratio, SO3/D.B.
Fig. 5. Effect of mole ratio(SO3/D.B.)) on TAN
(Reaction temperature =50°C, 6-8% of

SO3 concentration in air),

e
i

& S0,9] kg - dialkylbenzene 15l tf&}od
o (, 6{'{*(‘73/ 124)0 Itj_, o S0.8 ot 50%7H

TAN 7ol 7loisbaict, wat uigo] Byl % ulea
A & Wt sked heptanﬁk- A Az %JV’I
A zbel HAS A, U SO.9 oF 25% 7} L
3RS W A sko 4] kg Eel LaEe] loich
vl ool z] 25%4= vlulkg-sled #M4k scrubberdll 23

0'-‘~tll ol& kg2l 5ol g4l scrubberel A A
ofof eisf 1A Alabxich,

3-2-2, "”Elf SO, =9 A%

-FOJ‘JI'; S0,¢ $57F TAN % Hukgol o=
°J 3¢ Fig, 60l viehlioleh, Elell4] 250l 80,9

|
By 4 8%71x= TAN @ol 7o dxgen, 2
ol 4 Zslslml TAN ghe e3]e) ztaseled, o7
£ 80,9 & Frg O‘_)é‘l-

o7 U]BJ_»%- Sos,..] ]-Eok ]

N

« M¥
o
od,
-{o
o
L.
I'—{

(-\1
S
to
[ =
20

a2 w

}O% ’ﬂ&%
1 7}ad
%EHE 7]1} sulfone 9}%}

oleh, melar &

74 ]
Tl

o
I
—ﬂ..

oIS «»{n «z
o fu

(_

0,
rir
pnj

7ol

29158 Flolsted A A Adug ‘%ﬁﬂ ik, 1C’lfﬂ
HEAE et drpAe] 24484 6-8% 5
72 ke Hew LP:PLL‘:Hla]

Zol7| $18)4] n-butanols} acetic aicd

2% "HgEo Hrbsle] EEstekelas



Dialkylbenzene 2] Sulfonation 37

50
70F 440
R
601 430 2
3
Z, . &
S sob 4203
wn
401 10
,L, o0—>
0 L s L IR L 1
1 5 10 100

SQ3 concentration in air, %

Fig. 6. Effect of SO3 concentration and inhibitor
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