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Thermometer
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. Fig. 1 Experimental setup
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Table 1 Description of gas chromatograph analysis

Species Gas chromatograph  |Detector - Column . Carrier gas
Hi,CO |Shimadzu Model GCBA | TCD g‘t:::fe“:’sf;;’a?’% r:‘glfggef;(‘m He, 30ml/min
CO; |Shimadza Model GCBA | TCD |goraBak Q807 i“gl:?(‘)‘.cs?’"less He, 30ml/min
hydrocarbons | Smadzy Mocel GC14A | FID |35 P58 Ve ol Dy [He daomises
Naphthalene Shimadzu Model GC14A| FID |NEUTRABOND-1, 0.25mm;'x 30;’n, 70C |He, 38cm/sec

Table 2 Test conditions of explosion expenment

‘ - /A N “. Atmosphere E~ S
10ks/ AGN3 XCess oxygen
Run N 0. (omg/mg) Helium Oxygen = Air - (%)

L = (kPa) (kPa) . (kPa) |
Hel | 25.0/200.0| 100.8  — 0.5 ~100
ar || -- - -3  .-54
Bl ' - 375 6.8 | -1
Hez | 50.0/200.0 100.1 . — - 1.2 | . -100-
A2 - - 2.3~ 75.0 -4
B2 - 70.9  30.4 9"
He3 |100.0/200.0 [ 100.1 . — ° L2 | © =100.
A3 - 48.6  52.7 -517
B3 : - 13L7 0.0 | - 1°F
He4 |200.0/200.0 | 100.5 - 0.8 ~100;
Ad 4 - urs 00| . -47
B4 ‘ - 240.1 0.0 | - - 8

kPa & LT~ 1, BERBHBH+10%5% B2 5%
trCORBL, HEBEOENLBIHRETHLE
NHiIc, BLEXERBLT, SEITHIhaT,

BE, = L ¥-PRILFOFFTIL, =Fr¥—
WHRBGOHCERILENEYEBRILT2IEHE L LTEER
F#i(Oxygen balance)® AL T\ %, —FH, ==
TRIEIZL T30, =FA¥-HHE(7 {LB)D
b, EFAHRTHEF75vy, QEHLELTOT

vt =04, FAKORRSLEURADELES

MRT LB LBROBTRETH S, 0D
MRTH L ORBLEBT 0, FlcBREHR
ELTEBELTVS,
3. FHER

7 SALBROBRICBE L Tz, BB, BEORENT
MEhs, L, H5BELUEOBESREL+5 1B
iRt S hhid, RARTORET COFHRER
THLELLRD, BENLTERENER S hiH
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Table 3 Results of explosion experiment

At explosiq_n

Run Excess Resiaual Qoncenl;ratmn of gaseous ‘prroguct' | {kt sggnp}uixg
No C'(°H';$g§q’ "o:?‘;g)en %;H)s H, ~~<CO CO, CH. C:Hs C;H{ C;H; C;H¢ * Allene Temp. Pressure | Temp. :: Pressure
- (mg/mg , 87 | (mol%) (mol%) (mol.%) (ppm) (ppm) (ppm). (ppm) (ppm) . (ppm) | (K) . (kPa) | (K)  (kPa)
Hel 25.0/200.0 ' —100 | 11.9 1.3 0.1 0.0 . 47 ND. 169 1672 15 ND. | 323 152.0 ;29_0 HEU X
AT —54 4.0 0.9 = 5.1 86 ~ 9  ND ' ND 214 ND: ND. | 401 - 547.3 [ 202 7 119.3
Bl " 58 | 00 02 146 66 ND. ND. ND. ND. ND:| 435 ° 598.0 | 264 . 109.6
Hez 50.0/200.0 —100 | 315 | 1.2~ 02 0.1 1007 77 . 215 1541 16 10.0°| 324 = 162.2 | 205 = 123.5
A2 —42 6.7 1.8 104 186 311 ND. 8 28 9  ND:.| 460 - 557.4 [;203 = d14.4
' B2 9 53 | 00 05 3.6 22 ND. 20 ND. ND. ND:| 509 * 750.0 | 294 ~ 104.6 °
‘He3 100.0/200.0 ..—100 | 75.0 1.0 0.3 0.1 648 49 146 1557 9 9.0°| 326 . 202.7 | 294 -123.8 .
A3 © -5 | 176 | 62 29 178 520 ND. 133 479 ° 13 . ND.| 484  608.1 | 291  130.0.
B3 n 85 | 03 1.6 559 219 ND. 97 ND. ND: "ND.| 572 - 780.4 | 291 .'127.2
Hed 200.0/200.0 —100 | 146.1 | 171 0.2 0.0 816 58 199 1870 13 12.0.| 332  223.0 | 207 - 126.3
A4 —47 § 21.7 | 10.9 39.8 33.8 2417 60 674 904 28 ND. | 547 . 932.4 | 296 -.168.5
- B4 8" 5.6 0.8 8.7 64.5 - 400 © 20 . 119 . 22  ND.© ND. | 741 : 1986.5 | 293

N.D. : not detected ‘.
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Table 4 Comparison between decomposition ratio and gasification ratio

Run y Excess Décomposed Decomposition | Carbon Carbon Gasification |
No. | CicHs/AgNs oxygen| CioHs ratio (1) inCOx inHC. ratio(? |(1)=(2)
(mg/mg) (%) (mg) (%) (mg) (mg) (%) (B
Hel | 25.0/200.0 —100 13.1 52.4 0.19  0.60 3.4 49.0
Al -54 | 2.0 84.0 18.27  0.07  78.3 5.7
Bl 11 19.2 76.8 17.98 0.01 76.8 0.0
He2 50.0/200.0 -—100 18.5 37.0 0.41 0.64 2.2 34.8
A2 —42 43.3 86.6 36.94 0.14 79.1 7.5
B2 9 44.7 89.4 41.87 0.01 89.4 0.0
He3 | 100.0/200.0 - 100 25.‘0 25.0 0.49 0.57 1.1 23.9
A3 ‘ =51 82.4 82.4 65.16 0.26 69.8 12.6
B3 . 11 91.5 91.5 82.08 0.06 87.7 3.8
Hed4 | 200.0/200.0 -—100 | 53.9 26.9 0.32 0.71 0.5 26.4
A4 —47:1 - 172.3 86.2 136.73 1.07 73.5 12.6
B4 e 8 194.4 97.2 176.12 0.17 94.1 3.1
COx=CO0+CO2, H.C.=C1~C3 hydrocarbons -
LieF 7 2 v v, By AePKERE, —BILRE, 2000 5
“misE. ERRARREOSTERsIvER | BeSoven®
BRI S n - BBAORIRE & RBENS LU+ v “T a
79 v BORELENY, Table 4icfELISF7 B 1500 & about-50
FUYRBEVFT7 AV OSEEY, i, PHH T | O sbout+l0
HOBRE Table 5 EhEhnt, ek, +v7y 5 B0
v 7iz, BRH03%, RABEHSTUTIZRS g 100.0}
DRBELTT -1, T, FELILF 72 v v fHi2, & g
ERNOF 75 v REBRAF 72 v ROBLELT § [
HELLLDTHSD, 775 v v ORRBILTORX 2 spob g )
‘-’-ﬁ e '(Efﬁ L | . ,
. 250F (o]
! Yy ¥ R . t (o] .
2RE(%) = 0.0 8 ) ) 1 N
27040k (oe) B2 7 9B eg) 00 (o) 000 025 050 075 100 125
=7 LR it (ng) )
Ci0Hs/AgN3 ratio (mg/mg)

41 FTI79L L08R

F—ERBUBRET T, 20007 S{LBOMBSR
CXOFBLIcH 75 v o2, Fig. 3ieRTX5
F72 1|7 oLBRE=1/1(75 v fk: 200
mg) ¥ TiL, %owt&HkWerMTac&ﬁE
BEahi,

&6, Tabled kb, 72 vvoRFBREGE
BHBOMFRL 4L LTEDOHEBILRLTEY,
RABMEHN-4Q2%LULETIE, 772 vy DR BRI
TR T3, Hiz, BEEHBH+8Y%,
+72v/R200gDRTIL, 72V vy OFRERH
194eg(FFRRITE) Lic iz, L LicH S, 200ng
DT CALROBREN, ZOLS5SROF72 V%
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Fig. 3 Relationship between decomposed C Hjg
and CloHa /AgN; ratio
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- Table -5 Description of chemical equiliblium calculation:-

Run No: ~A2., ot C B2 o Ad B4
Input |AgNamg)| *  dobid’ M| 200.0° 1 200.0° " 30000
date o 1,4 (mg) 373 .7 1723 S fogg
;| ALmg) 59.6 56.8 56.7 - . 59.9 .
Na(mg) 154.8 62.7 0.0° 0.0
AR(mg) 2.6 1.1 0.0 0.0
| CO2(mg) 0.1 0.0 0.0 0.0
0, (mg) 126.7 233.2 352.4 7n7.5
Vol.tml) | . 2 2., . 26 2
Temp.(K) | 1100 460 300 [ 1100  509- 300 | 1200 547 300 | 1200 741 - 300
ghquui P&Pa), [ 496.6 179.4 105.7 | 432.3 200.0 102.4 | 918.1 284.5 100.0 [1138.7 703.2 217.6
ate -
: Species® |- : +» Concetration{mol.5§)
cs) | - wmM | - - - | - 273 88| - - -
1 ¢ [168 =~ - | = - - |43 6pm - | - - =
! C0; ' [ 6.62 1197 1150 26.68 26.68 28.89| 15.64 31.42 20.00| 53.69 53.69 55:67
CH, |i%ppm 0.37 30ppm | - - ~ .{830ppm, . 1.46 10ppm | — . ~. .
AR | 0.4 045 o0.44] 02 02 o022 - - - | - - -
0 | - - - |nm onm oj0 - . - - | 90 90 82
v N, magﬁnﬁ,mﬁmszu "32.42 3.00| 8.64° 8.8 862| 7.08° 7.08 7.35
K 6.41 003 — | =... -~ = |13 ozsv -1t - - -
: NHs | 20ppm 10ppm ., - T - - |3pm 20pm - -7 - -
! NO - - = [spm” = - [ -7 ="t = pdoppm - -
! H0 | 2.65 ““8:45 " 2.18[ 10.67 . 10.67 2766| 7.73 20.67 1.38| 21.48 2148 1.18
HOML) | - - 697 - - 889} - - amn| - - 2.0
AGS) | 9.04 910 9.04] 10.20 10.20 - | 576 5.9 S5.75( 472 472 -
| 0| - - - |- = s8Rl - =% - - - 26
| AL:03(S5)| 7.49 7.54 7.48| 8.05 805 -8.71| 4.5 4.66 4.53 *3.93 393 408
. —:<5ppm e

*Some additional products such as followmgs were considered but whose mole fractions were less than
0.5E-0.5:CioHs, NO2, HCN, C:Hj, C:H,, C:Hs, C3Hy, C3Hs, C3Hs, CiHe, C4Hs, C4Ho, CsHuz, CsHm.
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X5 R AE (BRI T HLBTHEBUES) ¥
Baisbolicky, BEF75 LV RERVSRBT
tElErELBbh D, LhLidin, 7 o{LBIRIEHIC
BEELPRTHY, 7oL 72 vy LOER
LT 2258, BREFORRIEIBEZH
Bicd, BENLThikh ot BRLEFAIHPRLD
ERIEL FRRE OBMFRIZOVLTIY, &, RO
BELYACLERERTHLMIZ LIV EFE LTV S,
4.2 BRRGERD .

4@l T«TO%&V&UT&&#z*D&Q*?
uﬁﬁ?ﬁ#ttu ﬁmLﬁtcsuTﬂﬁoo&
AL, ‘ :
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A study on the decomposition ratio of chemicals under the explosion treatment

" by Hongxun LI*, ‘Mitsuru ARAI*, Masamitsu TAMURA* :
Mitsuaki IIDA** and Takehiro MATSUNAGA** """~~~ &
e S ST T et T
As a part of the research on the explosxon treatment of hazardous chemlcals, exploswn
treatment tests have been attempted to evaluate quantltatlve decomposxtlon ratlo of the
*"" tnodel compounds using' siail scale sealed contamer and primary exploswe ' s
It was found that the relationship between the decomposmon ratxo and product gases
compositions could be used for estimating the decomposmon Tatio of model compounds at
explosion treatment when used silver azide as a primary explosive and naphthalene asa
. model compound. o
.+ (*Department of Chemlcal System Engineering, School of Engmeermg, The
University of Tokyo, 7—3—1 Hongo, Bunkyo-ku, Tokyo 113, JAPAN.. -,
*¥Department of- Advanced Chemical Technology, National Institute of
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