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Table 1. Conditions of gas chromatographic analysis

Ct;lumr; a

Column |
Instrument
(YANAGIMOTO) MODEL GCG 3
Column

Liquid Phase
Column Temp
Injection Temp
Carrier Gas

130°C
130°C
H., 100ml/min

Stainless Steel Tube, 5mmg, Im
Apiezon Grease L (3095) on Selite

MODEL GCG 220
Copper Tube, 5 mmg, 2m
PEG 6,000 (30%) on Selite
120°C
130°C
H,, 30ml/min,
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FHVED, BFAARNTO a-=baxFaRv ¥y
ONERLE L, BT ARTORMMIE -2 LREL
R Z L ERHMI,
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a- = bRrZFARVEY DV TeAZY L HTOD

¢ (hr)
[\C)

L L}

Product formed (mole)

A
*0/
I [l L 3 I

0.5

a-NEB decomposed

Fig. 1. Plots of ¢ vs. conversion (upper) and
products vs. conversion (lower) for the de-
composition of a-nitroethylbenzene at 180°C
with 1.0 M solution in cyclohexane.

—@— PhCH=CH,, —<— C¢H,0, —1—
CQHHOH, —X—- C(_’,HuNOg.
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Fig. 2. Plots of ¢ vs. conversion (upper) and
prpducts vs. conversion (lower) for the de-
composition of a-nitroethylbenzene at 180°C
with 0.20 M solution in cyclohexane.
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Fig. 3. Conversion curves for the decomposition
of a-nitroethyl benzene; Effect of additives.
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Table 2 Effect of additives on the thermol decomposition of a- nitrocthylbenzene at 180°C

e =iz ———— e —

Additine

Induction Period

Stationery Rate Final Conversion

Concn.
Control*? —_ 105 min. _— —_—
N.+0O. (air) 30 min. comparable comparable
(NH.). CO saturated 120 min. comparable comparabie
NO. 0.05ml/! 30 min. small small
I, 0.IM > 3000 min. no chain reaction —_
Comtrol *» _ 30 min, —_— —
1095HNO, 0.51/1 27 min. small small
NO 105 min. large large
C,H,OH 0.21/1 10 min. large large
PhCH (CH3), si/l 32 min, large large
* [a-NEB),=0.2M in C.H;,
*® (a-NEB},=0.5M in CH,,
1.0 1.0
//0’ o——

a-NEB decomposed (mole)

g

Time ¢hr.)

Fig. 5 Conversion curves for the decomposition
of a-nitroethylbenzene; Effec of the initial
concentrations.

180°C in cycloexane. —Q— 1.0M, —@—
0.5M, —Q— 0.28M, —@— 0.20M, — - —
0.17M.
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Ffg. 6 Convorsion curves for the decomposition
of a-nitroethylbenzene; Effect of temperature.

0.2M in cyclohexane. —«— 170°C, —@—

180°C, —Q—190°C, —@— 200°C.
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Table 5. Bond dissociation energies of R-X19;
Dzys, keal

X | Me|Nos| | B |

Me 103 88 64 84 70 56
Ee 98 85 66 81 69 53
n-Pr 98 83 67 82 69 54
i~Pr 945 84 68 81 68 53
n-Bu 946 - 68 — — —
t-Bu 910 80 - 79 63 50
PhCH, 85 72 —_ 68 51 40
PhCHCH,| 70| —) —t —| —}| —

* Holcomb & ¥, Gray*», Benson'® &5~ # X
b ffsi

= bulit, £oATRIHER G a ¥ o LElo
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keal/mole Ev-SBRMT5, E Offizfv-58
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Thermal Decomposition of a-Nitroethylbenzene in Solution
by
Tadao Yoshida, Masamitsu Tamura and Keiho Namba

Tha thermal decomposition of a-nitroethylbenzene has been studied in cyclohexane
solution over the temperature range 170° ~200°C. Presence of induction periods and S-shaped
convertion curves suggested that this process contains a chain reaction scheme. The dete-
cted decomposition products were acetophenone (ca 40%), high boiling materials, aceto-
phenone oxime (ca 10%), stylene, ethylbenzene, benzaldehyde, nitrocyclohexane, cyclo-
hexanol and cyclohexanone, the last three of which were apparently the reaction products
of the cyclohexane solvent with NO, and NO. Based on the kinetic data, the decomposi-
tion products and the effects of additives, the following mechanism for the decomposition
process is proposed.

Initiation

PhCH(NO,)CH;—PhCHCH;+NO:
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PhCHCH,+PhCH(NO,)CH;—PhCH,CH;+PhC(NO,)CH,

PhC(NO,)CH;~PhC(=NO,)CH,
Propagation

PhC(= Nég)CHs +PhCH(NO,)CH;—PhC(=NO,H)CH,+ Phé( NO;)CH,
PhC(=NO,H)CH;—PhCOCH;, Phc(=NOH)CH,, etc.

Termination
%

Phé(NOz)CH3+CSH,-_.—-»PhCH(NODCHs+C5H|'1 Cg¢H i+ « A—inert products
where +A is NO, NO,, or other radicals present in the system. (University of Tokyo,

Hongo, Bunkyo-ku, Tokyo, Japan)
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