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conduction
convection, diffusion
shock wave
combustion
( deflagration) (detonation) cm/s 100
m/s km/s
1 kg
10 kw
“ explosiort

primary explosive
secondary explosive
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10

100

2

(Deflagration
to Detonation Transition)

(Shock Waves to Detonation Transition)
2 km/s 3 9km/s
Low Velocity Detonation LVD
High Velocity Detonation HVD
0.1 GPa
GPa

01 GPa
10 15 GPa

Hot Spot
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Hot Spot

(sensitivity)
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(Hazards)

( km/s)

(Blast Wave)

50kPa 05

(Crater)

30

5000 K 40 GPa

Over pressure

1

5 kPa




W) V 5 cm/sec

20 25 J
100 J

NOXx
Cu Sr Ba

2,000 5,000 K

*3) T ( W
W=sT*[W], s=57 10®W m2K*
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1 10 mJ

100
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DA
Diphenylchloroarsine DC Diphenylcyanaoarsine
BDPAO Bis diphenylarsine oxide
DPAA Diphenylarsinic Acid

GC/MS
AED
DA,DC,BDPAO,
LC/MS HPLC DPAA
LC/MS HPLC DPAA
CHN
ICP
21 6 DC DA
3
BDPAO 1 16 DPAA 14 42
*4
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BDPAO 29 42 DPAA 3
315 17.3
DPAA
(
99 145 4.2 6.0 0.6 12.3 0.6 41.7 53.5 12.8
8.2 1.3 2.5 0.2 2.4 0.1 18.8 31.8 8.4
11.7 2.6 3.7 0.4 6.9 0.4 30.3 417 105
6
13.1 2.2 1.9 1.9 16.0 0.1 39.8 53.4 11.7
6.4 0.1 0.3 0.3 0.1 0.0 3.5 4.0 1.7
10.8 1.2 7.5 1.1 59 0.1 21.2 30.2 8.0
6
98 14.8 0.6 0.8 1.1 0.9 0.1 22.7 26.1 7.9
8.2 0.1 0.0 0.2 0.0 0.0 1.2 1.4 0.9
12.4 0.3 0.3 0.6 0.4 0.1 135 15.2 4.8
6
221 3.0 0.7 1.1 4.9 1.0 32.9 39.9 10.7
10.9 0.4 0.1 0.3 3.0 0.4 6.0 12.9 5.0
155 1.6 0.3 0.7 4.2 0.7 23.0 30.6 8.7
3
97 — 0.3 7.3 0.2 42.0 0.1 3.0 49.7 15.0
— 0.0 0.1 0.1 29.3 0.0 0.6 30.8 10.1
— 0.2 15 0.1 34.2 0.0 1.2 37.3 11.9
6
*5) 97
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GC

8 BDPAO
0.02 1

CVAA Chlorovinylarsenous Acid

GC
1 CVAO
Chlorovinylarsenous Oxide CVAOA Chlorovinylarsonic
Acid
GC
LC CHN
IC Cr
1
3 2
10
3
8 121 3
4 55
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CN

GC

GC/FID

GC

ICP

As,0; As,0;

CN

CN

CN

GC/MS
(GC/ECD)

TMS Trimethylsi W
CHN

p6

38

IC

LC

cl

GC



DPAA

6 H,PO,
7
Ca,(AsQO,), 3H,0 0.013
As,O;; 5x 107 FeAsO, 2H,0;
Fe(OH),
FeAsO, 2H,0 Scorodite
10 100
As,0, As,O
AsCl, AsCI AsH, As,S; As,S. GaAs
(InAs) TBA: (CH,),CAsH,
(TMA: (CH,),As) TEOA: (C,H;0) As a -As
. As,O,
1,000 100
35,000
500
300
*6)
12

*7) Z. Wertejuk, M. Koch, W. Marciniak Recovered Old Arsenical and Mustard
Munitions in Poland, “ Arsenic and Old Mustard: Chemical Problems in the

Destruction of Old Arsenical and Mustard Munitions,”

p.91-104 ed.by J.Bunnett

and M.Mikolajczyk, NATO ASI series, Kluwer Academic, 1998
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DA

42

2x 10~

DC

0.003mg/m* 8

DA DC



real-time

NRT near

0.003mg/m°
0.003mg/m°
0.003mg/m®
0.003mg/m®
0.1mg/m’
0.08mg/m°
0.3mg/m®
0.01mgAs/m?

0.03mg/m®
0.03mg/m®
0.03mg/m’
0.03mg/m?®
3.0mg/m®
3.0mg/m’
1.9mg/m®
0.5mgAs/m’

EPA °

x 10°

*8)
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US Environmental Protection Agency
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p.33-34

OPCW
1997 4 29
OPCW: Organisation for the Prohibition of Chemical Weapons
2002 9 147 OPCW
OPCW
SAB: Science Advisory Board SAB
SAB
SAB 5 2002 9
5
Bergen IUPAC
GC/MS
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IUPAC

IUPAC: International Union of Pure and Applied
Chemistry
IUPAC

2002 2 Pure and Applied Chemistry
“ Critical Evaluation of Proven Chemical
Weapon Destruction Technologies,” Graham S. Pearson and Richard S. Magee, Pure
and Applied Chemistry, Vol.74, No.2, pp.187-316 (2002)

VII.
VIII.

XI.

10

Bergen 2002 6 30 7 IUPAC Workshop,” Impact of

Scientific Developments on the Chemical Weapons Convention; Bergen/Norway,

June 30-July 3, 2002 2003 5 OPCW
IUPAC 85

OPCW SAB CWA  Chemical Warfare Agents
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CWA
CWA

CWA

CWA
MS NMR

CWA DNA
CWA
CWA
CWA

GC/MS

CWA BWA
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NMR



Venezuelan Equine
Encephalitis
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2002

12

2000 11

2002

2002

10



2007 4

NRT near real-time
OPCW: Organisation for the
Prohibition of Chemical Weapons
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