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Abstract

Presented here is an experimental study for the absorption and reaction between iso-butylene
and sulfuric acid. A packed column was employed to establish a continuous countercurrent con-
tact between gaseous iso-butylene and liquid sulfuric acid.

Fraction of iso-butylene absorbed was measured not only for various concentrations of sulfuric

acid but also at various reaction temperatures, The optimum level of sulfuric acid concentration
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turned out to be 50 wt. % whereas the optimum reaction temperature was found to be 30°C.

The effect of flow rates on the fraction absorbed was examined by using various sets of flow
rates of iso-butylene and sulfuric acid. The result showed that there existed an optimum set of
flow rates for which the fraction of iso-butylene absorbed reached a maximum. Similar procedure
was repeated with recycle stream of liquid phase to study the effect of recycle ratio on the
fraction absorbed. The influence of tert-butyl alcohol contained in the liquid phase was also

measured and discussed.

L X B

Naphtha & & o Fsi-FF o} &oll 3l -F
HelA RAs] = CalAbE $-2 iso-butylene
3} n-butylene ¢} o] A A&} E (butene-1, trans-
butene-2, cis-butene-2)E TAF I T e u]

¢ butadiene 3} n-butane F-o] 43¢ o

m o] S| iso-butylene ] =L ol E 40~
55%¢l =gt
Iso-butylene & wp-gAo] = 9 F& 3MFEF

4 shPEA Felasiub-gel] &3 © el2E Ak
Az, FEASEA LY Fo] 2TIHEH e 2
po.yisobutylene & 3}Al, iso-prene®] g9l
dioxane o] Az 3 Y uF FAAER 4}
45 & 2 257} chekshel, whebA] Cp-RLAR
Sl viek ghg=le] 9l iso-butylene-g H
2l 3l 3hr] A o] oA e A s el
oiei7bx] whylo] Ajgksle] gt

A T A& 7] 4 iso-butylene z} B3 %
=9 B4 hggol 4 AL W 2 A
of Zqkste] Ci-RAL{Z Y iso-butylene & 3}
U3k 7] - R AEAA B, s4ibl g

st T ATY d3lo 24 $9=3F iso-butylene

ZpALgof 2fo] & 7] « o Hk-Sol] Ele] 4F
ATE skt

Iso-butylene 3} Al4-gd o] F4nk -°—°ﬂ
@ 27 ATAENSY AF Aok o ¥ A
QA AzD AT FAFNE Aseld o
o]zl Ao 24 iso-butylene ¥ butene-1 3+ but-
ene-2 %] 7Zy] Ao|3F FE9 A8

™
X

o(n

o)

etz M9 H 1% 19814 2%

Fs = gAE ghaslke on) E5) iso-butylene
S I n-butylene 3 312k} u}-o-

doll wlske] Wl =5-& b sk o
3T CrAAFY fra4dE4l iso-butylene
1 AaAo] #AxA =
w4 butylene EL]- EALE] 7] - A upLe] wgk A
@ g o] 2 F7h 03 AR =o] gkr}. Bom-
bay o} &¢] Sharmar 2 FAlo2 3 o FIE
257 Qg4 mubEak-g],
jet) A58 A}&3le] iso-butylene 3 AL
7]« Hubgo] glel A wkgAE
R SRS mabed 44 24 o® ArsE g

o

Z5A) E (laminar

s iso-butylene 3} 3HA1e] 7] « S u}-Lo] o2}
off &3% iso-butylene 2| %o vjshed &A}1

]
kst akg e m mAlE 4 9SS wEew
ol#ld Ag o] 43t %‘23 Eacie
ke R "4 & 37@ sk o A
i & AR A7 =
Tl SBlA S gleh 80 o] B dgal F
3} iso-butylene 3} 3FaLe E&—S«Oﬂ e
o zejwl el webd a4
AE 5 ded 345“3}9& 2™ 53 4k
A

ZEA & tert- ¢ %
Foll vz °é'6¥° AbA| 5] Hko}iiv}

of ol A &= 7] 4+¢] iso-butylene 3} ¥l 2}e)
A &N T FRAEA77] Y5t AGAT
28 FAFE witgon, FARlAL A
w2718 el sk wbgeE, A
FE, SE A4 TEFRY Y 2R 5 o
2 7R Qlz}go] Fashel mlale g gs A



ZA S o] &3 iso-Butylene 3} 3H4ke] |

= "]“O]”—l— 1%4 —:—‘31, 7"56]—04

T A=

F

I

&
loh

2SS

Iso-butylene & S4ksl H2AA Farsiain
tert-butyl sulfate 7} odejx]= o] & 3
= tert-butyl alcohol(e] s} ‘TBA’® orx]3
S R I R S “

=,
iso-C,Hg+H,S0,—C,H,0S0,H ¢))
CH,080,H+H;0—-CH,0H+H,S0, (2)
o] We] WA FE e ol AAY £ 9
.
CHZ CH3
| H*0SO,H- l
CH,—C—CH, L CHy— C—CH,
+0SOH-
CHs th
|
CH,—C—CH, H,0 CH,—C—CH,+H,S0,
| - |
0SO,H OH

(3)

2] ¢] uF-2-Al-8 ALY 4= 40] 2o iso-butylene
3} Agste] tert-butyl carbonium ion & 34
gk ohg 5ol (0SOH )3 vpA] wkg-she] tert-
butyl sulfate & A A5}y o] & rl2-s) 5l 3
= A B9l TBAZF 11 =8 Vel Qrl.
o] W 7R A= tezt-butvl carbonium
ion% H-§-271e] webA £F3hA (oligomer)
& 34T + deon, 53 3% 44E< TBA

0

} iso-butylene 3} Ake] Fgub-3oll o gF-E ]
Ae Aoz gz e ®
3. 4 =

3-1. MEIX

Iso-butylene 3} 34L& 7] - HEgF2 A E4
A7) 95k 2T WA E Agstged 4
AR AFH] TS Fig. 1

v EFF S 43

=
w87l = W3 19.7 mm,

22 A =5} 2]
= shee

Raschlg ring

7 2mm 2] 72
I FAF9] o] 50 cm s} 5
F!L

=
2= Zb7] (ceramics) & wlE
?%% ARgsked ol L 20 & oA

D{N‘ ol
r_u
o

v}

3.2mm, W7 1.1mm, #Ze¢] 3.5mmo]n &=
HEE 25.470/ml, S T4 0.479)

g8 L5 E dA A 441717 $15kd
Bl A B B 4579 B9 E gha LEA o]
AR5t SR A @] urgs
A2 Rl s ke LEE urtexnw 4F
FAA T7] Yk G HE Ay

vF-&-r] @ 3= 4-3F iso-butylene & A}-£3}
deor EAIE FAR A7 E Fsle gk
S7] SHEE TFss vk dbgel 93k Fas
+ iso-butylene & k& HF-8r]9 ol T} &F
Htell Az 5 Rebe e B o] 8-5le] ZA4 st o)

f Ao ub-gEql FabrEd e Agare] W
Hell A Fdell al gt FAlAe] Adl=g WA
PR ZE o] 3] QAT fE5o FH YR
FTREst vk, =3 Ao 4hS-E GBS ubSE
A¥E BFAAA A9 DA v ERE A
St on] shenlthg AAG FUg 4
A 27 ek

3-2, HEey

R I B S I B e R i o
+EE

L ™
=9l er F45 & iso-butylene & of-& 1y

HWAHAK KONGHAK Vol. 19, No. 1, February 1981



e PR SESE T INEES

Iso-butylene cylinder
Needle valve

Rotameter

Sampling port
Thermometer

Mag-con thermoregulator
Sensitive relay
Transformer

Ribbon heater

© 003 btk d D

10. Packed column

11. Product storage tank

12. Micro-chemical pump

13. Manometer

14. Sulfuric acid tank

15. Preheater

16. Constant temperature circulator
17. Dehumidifier

18. Three way cock

Fig. 1. Schematic diagram of the experimental apparatus
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