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Abstract

The organic yields (i.e., fraction of nuclear events resulting in organic compound formation) of the radiative

neutron capture reactions of the halogens in purified aromatic halides have been determined in the liquid and

solid state, in the presence of scavenger, elemental halogen for thermal atoms,

and in the presence of oxygen,

Among the important results are; (1) organic yields of the halides are due in part to hot processes and in part
to thermal processes; (2) temperature {(from liquid state to solid state); (3) the organic yield of chlorobenzene is
the same in the solid phase as in the liquid phase whereas the yields of the bromo- and iodobenzene are higher

in the solid.
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= rray 3 HHHE &RE BT keal/moleo]
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1. Purification
E. Merck A.G.9] Chloro-, Bromo- 2} Iodobgnzene
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A2 )AL ¥RGEH Mkskd ARe Bes d
o, RIS 35 NE ol F s o2 A FEY ¢
FolA = #ERE fBfEo] vehiA] oS o 2R A
HEE sl T 24 he. #@EHEEIAY. ool
o] & 109% Na;SO3 ¥B#k, 7@K, sodium bicarbonate
fafogme, ZEEXY EFE A3 analytical grade &
MgSO 24 &iAg o #fFel ¥ ¥l 30cm 9
activated alumina column & #BiBA 7 c}2] theore-
tical plate 60 ¢] &= Todd column o} #iE2}le] middle
cut & B v},

AL iRES E.Merck A.G, grade & A} &3l 1
olefl bromine % ANl 1000 watt lamp 2A 24 hr.
BE B3 thf aqueous sulfite solution, distilled
water 2] SERFE Ak, oA Todd column (FRERE S
60)ell 2] 2] FEBIEIA T, o) 9tell E. Merck A.G. grade
9] NagSOs, HgS504 Brr H2 HIBRE AAA gz
ads RS, -

2. Neutron irradiation

$i8% aromatic halide ¥l 14/35 9] standard
ground taper joint, outer 7} B3 10ml ZFES Pyrex
thimble off 0.5ml 2} sample & EFE3) @32 vacuum
line o} Fifyebsict,

R (—192°C) 24 sample £ freezing A7 20
min. i degassing, liquid nitrogen & X2 #ol sample
o] SobA gidfe) s1A 3t #BfEe] 10 min, o] ¢ F
ol t}A liquid nitrogen &2 Q)3 degassing 3o, o]
cyele & 50 HFe] § 5 EZE 105 mmHg LITY
& McLeod gauge o)) #e3ke] §EIES oF 2o graded seal
2 A% quartz tube o P;0s layer & E3k9 vacuum
transfer 15 ¥}, Degassing 0] &3¢ sample € vacaum
sea} 32 TRIGA Mack B [EFe] 9+ bulk
shielding tank <] o] WS Ashel 28| staig)
Bibtd chamber (hEFH 109614 20 min. 79 1 he,
< Babetdc,

e 5}vhe] aerated sample € Z-2 suction flask <o)
Y aspirator & {EFStSE CaCle layer - @%te] #
$2% =RES oir bubbling R}, <AL A P05
laver T 5@BA171H 4 quartz tube o] Y2 wax 24
seal glc},

3. Extraction and Counting

¥R #3F rodioactive organic products Z- ek
7] Bt BiETF B Bd H Smin LR ex-
traction & ekt Mo}, ol PikT BEHDE Lista
factor 24 photohalogenation, impurity £RSEES |
HHEHA PES 914 reproducibility & 8+ %9 &
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0.1 M9 sodium sulfite & 0.1 M2 sodium halide
BT WERE carbon tetrachloride 5 RAEY sepa-
ratory funnel o] Q@3 o§7]e] RS sample £ gl
glass rod 24 A B2 fhsrd, AL 0mly
o % gel k3] gk Chlorobenzene HBE R
natz o] #BfEdl 2ol elemental halogen € Hush3t
¢}, Funnel wallo] 2614 32 & 3l& activity &
23 miaA e B@dARet, 232 photoche-
mical reaction & T W37 Bt AR Xine
folel ol RS @ITHCRE AN,

Extraction o] {3} #EEs]  inorganic layer &
organic layer 14l %% 5ml-42] sample & test tube
&) Etzho Tracer Lab ¢ Well type Scintillation counter
of {3 activity & BIESA . Chloride 8 lodide
sample & 27 min. & 25 min. 224 F-2 half life 0]
}Eo deeay time @} BES] Abo)dl e BEME
o] %3}, Bromide BIFo) kel BeA0(4. 40hr. )
B #@te extraction & 25 fHol MEsIAc
Counting of 91¢]41¢] standard deviation 2 # x19%
BE=2 o4 mRsan

XHER % B

1. Organic yield from pure aromatic halides

Table I & 4 halide 8] degassed sample 3} aerated
sample ol ¥3t F5E0 k. Chlorobenzenes} Bromoben-
zene o 4] &= BEYE Bl phase 7} ul# o] & organic
yieldof zrx] BaEd #{LE: oA gz ded
3+ lodobenzene ol A& 2 B(LF Rolx glo}, of
#£2 7t ethyl halide 8} 8] 2=l Bge RN 4 2
o] FEEHE,
Tabte | Organic Yield of the Chemical Reactions

Resulting from Radiative Neuiron Capture by
the Aromatic Halides,

Compd. R.T. | 0°C |—78°C|—~193°C

Chlorobenzene | a. 56. 3l 55.6 56. 2 55.5

” b. 47 48.6

” c. 23 62
Bromobenzene | a. 49.7| 53.5 56.0 58.8

” b. 48 50 55.¢

” c. 32 77
Todobenzene a, 54,2 57.2 64.7 67.0

” b. 51 48.5 57

” c. I] 40 41

a; Degassed samples. b; Air saturated samples.
¢; Lit, values for ethyl halides.?
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Degassed sample & aerated sample o] Ep3le & 3t
9] organic vield & YeERiz 22L& oxygen 9
enger 248 WL DA I Roloh

2. Organic yields from hromobenzene in the

sScav-

presence of scavenger for thermal atoms

Table HolA R whol 3H0] 0.5 mole9s2] eleme-
ntal bromine o] MR 224 organic yield 7} A4
1.3%9 FPE Holsx Qlrl, ¢]& ethyl halide &) 4 2]
20% ®AsE Wk ol 32 Zrelo, Bromine o &
Bt 10 mole%d] ZFA % 5.3%<] EAE el z 9
& o)}, o]& aromatic halide off 4] = thermal process
2o} hot process 7} HEMIY S Tz Qv Holth
medium & diffuse o]  thermal
process 3 ZA] sl=d) of diffusion &) #@&e FHE3}
AL 2 medium® HEA HEHEAY ol
alkyl halide ¢} aromatic halideol = & ZRE 7}
A 3lg,

Energetic atom ©]

Table T Relation between Concentration of Elemental
Bromine and the Organic Yield of Bromine
Activated by Radiative Neutron.

KBRCEES

Table I Relation between Pressure of Oxygen and
the Organic Yield of Bromine Activated hy
Radiative Neutron Capture in Bromobenzene.

5 100
Oreanic ¥ield) 40.7 1 48.3 | 4s.0 | 47.3 | 47.5 | 6.8

= 00‘

03 in mmHgI Q |
i
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