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Dechlorination of Poly-Chlorinated Benzenes in Alkaline Alcohol

Seiko NAKAGAWA™ and Toshinari SHIMOKAWA™

Abstract  2,3,4,6-Tetrachlorophenol, 1,2,4-trichlorobenzene, and 2,4,6-
trichloroanisole were dissolved in alkaline isopropyl alcohol and irradiated with
®Co gamma-rays after being purged with pure Nitrogen gas. The concentration
of the hydroxide ions and parent chlorinated carbons decreased with the dose,
while that of the chloride ions and chlorinated carbons with less chlorine atoms
than the parent increased. Chain dechlorination proceeded in alkaline isopropyl
alcohol. The G-values of the radiation-induced reaction were larger for
tetrachlorophenol < trichloroanisole < trichlorobenzene. The decomposition
efficiency would depend on the electron affinity of the chlorinated carbons.

Keywords Radiation-induced decomposition, Chlorinated benzene, G-value,
Alkaline isopropyl alcohol, Chain reaction

(77:23)
(1:2)
PCBs
PCB
1) 8) IPA
PCB Yy
1,2,4-
PCB 2 2,4,6- y
IPA y
y ¥
PCB vy 9 2,3,4,6-
PCB vy n TCP  1,24-
2,4,6- TCA

*1)

2)

51

2000

30

100

2,3,4,6-

TCB
Fig.1



2000

Fig.2 Fig.3a
OH Cl OCH;z
al ol 1 al 1 2,3,4,6-TCP GC
Fig.2
2,3,4,6-TCP TCP
1
© 234-TCP 236
Cl foil Cl
2346-7H500072/-0 124-bonOAAt " 246-HP0OPZY =) TCP 2,46-TCP 24,5-TCP
Fig.1 The conformation of the chemicals. IPA
TCP (Fig.3a)
TCP
(Fig.3b) Fig.2 Fig.3
Fig.2
185TBq -60 %Co
y ECD
GC-17A
1,2,4-TCB
TCP TCA TCB DB-5 0.25y m, 2,4,6-TCA
Halomatic624 0.32uy m, DB-17 0.25u m
Mohr (Fig.4 5) TCA TCB GC
MS
GC
MS QP-1100EX TCP
2-3) 2-3)
Fig.6
IPA IPA IPA
IPA
(CH,),COH
Figs.2-5 IPA TCP
IPA TCB TCA
25 9000
- -1 8000
= 20 4 7000 z
g - |—8—234,6-TCP
5 76000 2 |_o 246-TCP
o 15 i <
g 5000 y (— & —24,5-TCP
g 10 7 4000 2 |—> - 234-TCP
% -1 3000 X |- -0 - 236-TCP
g 5 4 2000 &
O - 1000
O * 1 1 1 O
0 20 40 60 80

Dose/kGy
Fig.2 2,3,4,6-TCP decom_position in isc_)prc_)pyl alcohol.

52



Concentration/10 ?mol L™

o P N W b~ OO N 00 ©

2000

12000 b
) 0.33
4 10000  us
k= '
1800 5 gum
o |—8—2346-TCP[ = paf
< = — o
{ 6000 S |~ 246-TCP S oz
O |- -k - 245-TCP =
I A /"ﬁ- = 1 4000 _}: —X —234-TCP g 028
kT & |—e - 236-TCP 5 ozt
r 7, - .,/ S
A= { 2
1 0.25
‘ 1 1 1 0
0 2 4 & 8 10
Dose/kGy DoselkGy

Fig.3 2,3,4,6-TCP decomposition in alkaline isopropyl alcohol.  :chlorinated phenols b: hydroxide ion

03
T o025 o
2 . ——124-TCB S —— 246-TCA
£ Bt —m—-OH £ - -® - OH
2 TS —& S —A--Cl
g o . I  12-DCB S —X - 24-DCA
g o1 o> - ¥ - 13-DCB g —e —26-DCA
= & ‘,’ —e - 14-DCB S
O 005 —" (@}
ok -
6
Dose/kGy ) Dose/kGy. ) ) ) )
Fig.4 1,2,4-TCB decomposition in alkaline isopropyl Fig.4 2,4,6-TCA decomposition in alkaline isopropyl
alcohol. alcohol.
Table 1
TCP TCA TCB
M IPA 113 2402
750,1300%%
-OH -OCH,
Y Fig.2
IPA
Table 1 TCB TCA 1.7kGy
1.7kGy
5.3kGy TCP
IPA 30 PCB 0.15mol/L
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Table 1 G-values for the declorination induced by y -ray.

Parent Product OH" Cr avg.
TCP? 11.4
TCP 3225 227 275
TCB 330 1,2-DCB 59 370 300 3425
1,3-DCB 84
1,4-DCB 230
TCA 390 24-DCA 310 240 290 310
2,6-DCA 0
a) in pure isopropyl alcohol
DCA 2,3,4,6-TCP ECD
2,3,6-TCP 2,34-TCP 2,4,6-
TCP 2,4,5-TCP
C-Cl
(1998).
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M-CI e v — (MCI) @
R* (M-CI) ,(CH,),CO - Products (8)

R ,R":radical or cation of isopropyl alcohol

e : solvated electron
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M-CI : poli-chlorinated benzenes

Fig.6 Reaction Scheme.
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