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ABSTRACT. The solubility of /~butyl bromide in nitrobenzene have been measured at 19, 25 and
40T in the presence and absence of gallium bromide. In the presence of gallium bromide, 1: 1 complex,
i~C4HyBr- GaBr; is formed in the solution. The instability constant X of the complex formation was evalua-
ted from the following equilibrium equation. ~CHgBr-GaBr; = {-C;H¢Br + 1/2Ga;Bre. From these result,
it seems that the stabilities of the complex formation, gallium bromide with alkyl bromide, are directly
related with those of the carbonium ions of alkyl bromide.
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Fig, 1. Solubilities of i-butyl bromide in nitrobenzene
at 19T.
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Fig. 2. Solubilities of i-butyl bromide in nitrobenzene
at 25C.
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Fig. 3. Solubilities of i-butyi bromide in nitrobenzene
at 25C.
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Table 1. Henry's law constant for #-butyl bromide over
nitrobenzene in the presence and absence of gallium
bromide

Temp. GaBr, Henry’s law const,
T mole-f~! mm

CHsNO, 19 0 130
130
128
131

av. 130
0 132
132
131
130

av. 131 AV. 130X 1

0.240 117
120
120
120

av. 119
0.312 118
119
118
117

av. 118
0.221 119
118
120
119

av. 119
0.179 120
119
119
118

av. 119
0.111 119
118
117
119

av, 118
0.257 118
118
118

av. 118 AV. 118+1

25 0 173
172
170
170

av. 171
0 171
172
171
170

Solvent

Solvent

Table 1. Continued

Temp. GaBry Henry's law const.
T mole-{~! mm

av. 171 AV, 171
25 0.106 149
150
149
152
av. 150
0.142 150
151
150
151
av. 150 AY. 150
40 0 271
270
271
27N
av. 271
0 270
271
269
270
av. 270 AV. 270+ }
0.179 244
246
246
246
av. 246
0.233 245
245
246
246
av, 245 AV. 245+ 1
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Table 2. Henry's law constants for alkyl bromide over nitrobenzene at 19C

CHJB[" Csz.BI"h n-C H:Br f'CaH:BId n-CHBr i‘C{HsBI"[
Solvent Ko Ka/Ka Kon KidKa K Ko/Ke Koo KwdKa Ko Ko/Ka Kue KK
mm mm mm mm mm mm

CHsNO;  1.76x10° 134 552 150 165

156 374 223 707 212 130

“Ref. 1, *Ref. 2, ‘Ref. 4, ‘Ref. 5, ‘Ref. 3, Present study.
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Fig. 4. Solubilities of i-buty] bromide in nitrobenzene
at 19C in the presence and absence of gallium bro-
mide. Solid line: i-C;HuBr-CsHsNO,-GaBr; (ca. 0.111
mole/?), Broken line: #-C;HsBr-CsH:NO..
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Fig. 5. Solubilities of i-butyl bromide in nitrobenzene
at 25C in the presence and absence of gallium bro-
mide. Solid line: i-CyHyBr-CiH;NQ,-GaBr; (ca. 0.14
mole/!), Broken line: {-C;HBr-CsH:NQ,.

lex?) instabilit constant K; R K, & 4 d3As} &

Hhygo 2 Al 4sleich

i-C4HqBr- GaBr; = {-C;HsBr + GaBr; (1)
t-CHoBr-GaBr; = i-CHBr+1/2Ga;Bre (2)

Ak ADE Table 39 23t} 2 v o} 2
24% 717 AE€ 7PYsla 29 instability cons-
tant = A Ashe] ot Kgho] A &) o YL WY
o] AA%LE B Eelle 7| Neka] sdstL).

K, % K;o| &8 Al4bstd 2 23 K7V K,
Bl e X AR g 7122 A7) (234 ) 9
A e & 5 Uk &, $lof) T V1ol g
3¢S o 5 ek 1:1 #E, i-CHyBr-GaBr;7?} 4
Agtchs 714 B &g, B EHAd, n-8F3)
229 ;-8 g3128d p-REHLLYS BEHLF



212 WET - BT - THE)

of Aolol] HAE=1:1 159} & Bk oli)7}
BEEdU HENLRo]E Ale]g 1:1 FB1 7)
g3tz 393 2EEY 1:1 complexPox &

//
o 0
/
40 /
g9
/
s 30k ,OI
) /
< p
I /
[y e
20 !
- /
s
/
/
104
1 L L
0.1 0.2 0.3

Mole fract. of -C,HoBr

Fig. 6. Solubilities of 7-butyl bromide in nitrobenzene
at 40C in the presence and absence of gallium bro-
mide, Solid line: #-CHsBr-CiH:NO,-GaBr; (ca. 0.18
mole/?), Broken line: §-CH.Br-C;HNO,.
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Table 3. lnstability constants of i-C,HeBr-GaBr, in nitrobenzene at 19T {Egns. 1 and 2)

GaBry inital  P.cug. i-CHoBr Mole fract of i-C.HsBr* free 1:1 complex K, K,
mole/! mm * i-CHBr X 100 mole/! mole/! mole/f oleV?/j1%
0111 12.5 1.156 10.50 1.063 0.093 021 1.10
0.321 185 1.849 15.53 1.710 0.093 0.38 1.50
0.179 200 2.005 16.82 1.853 0.152 0.33 1.22
0.257 275 3.026 23.24 2.803 0.223 031 1.39
0.221 305 3.374 2531 3.175 0.159 0.35 1.68
0.240 315 3559 26,27 3.340 0.219 0.48 1.58

av. (.34 av. 141
(£ 7%) (£ 4%)

“e-CiHoBr, total in liquid phase, %-C,H,Br free, total in liquid phase-i-C,H,Br, complexed.

Table 4. Comparison of instability constants of CH;Br-GaBri, C,;HsBr+GaBr;, n-C;H;Br-GaBr,, i-C;H:Br: GaBr;,

n-CyHaBr*GaBr, and i~CHoBr+GaBr, at 19T

Solvent

K, mole!?yi

CH3Br-GaBry® C,H:Br-GaBry n-C;H;Br-GaBry i-C:;H,Br: GaBrs n-C,HeBr-GaBry 1-C,HsBr-GaBry

CsHsNO, 6.5 109 45

36 140 14

“Ref. 1, *Ref. 2, ‘Ref. 4, “Ref. 5. ‘Ref. 3, Present study.
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