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The performance test of CFC Decomposition System by Excess Heated Steam Reaction Method
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The test of CFC destruction was done by CFC decomposition machine made by Tadano Corpora-
tion which uses the excess heated steam reaction method.

Decomposition rate was high as 99.99981 through 99.999995%, and it satisfied enough to m-
eat UNEP' s admirable standard of CFC Destruction Rate which is 99.99% or above.

The water was used with the rate of 3 kg/hour when CFC destroyed with the rate of 2 kg/h-
our. The amount of decomposed solution came out about the rate of 4 kg/hour and the concentra-
tion of each component was the following: 22~24% chloride ion and 11~13% fluoride ion.

The decomposed gas was exhausted at the rate of 350~700 1/hour with 5.5%(90g/Nm®) hydr-
ogen chloride gas and 0.21%(1.9g/Nm®) hydrogen fluoride gas. The concentration of carbon mono-
xide was about 10% and other main components were carhon dioxide and hydrogen gas.

The exhausted gas amount, sometimes not present, was maximum 419 1/hour. The concentrati-
on of hydrogen chloride and hydrogen fluoride was low as 0.3~ 0.4mg/Nm®, and main components
of exhausted gas were carbon monoxide, carbon dioxide and hydrogen. Almost no secondary-gener-
ated hazaredous material was produced and polichloro dibenzo dioxines concentration was0.021n-

gTEQ/Nm® which was well enough to meet the UNEP's admirable standard of 1.OngTEQ/Nm®.
Matter revenue and expenditure of before and after the decomposition neariy agreed when

generated solid substances were considered in it.

F C & (2

70 VMEENICEET, BEFCECAVLonTH
fohs, KRt Enicsk, ST TICRERETE
U, mREEOA A RET S 2 RSN T
Wh, EHBIROA R —A, FEERELE ST
5 ENERIE TS,

ZICHRAOREMEE B, TTIERENI YO Y
DEY - PENEBRLRE L - T 5,

Jo UBERERE UT, CFC BRSNS 4
U, o=y U —FIy - AV MRV VB
EROESRRESENTRENTED, B0 bigsS
INTNWBEZATH S, BIRTIE, ALy s/
DT LT, @BBEINISEIZES 70V BHRY XTI
ONT, EMREDFHE AT > 7o T DSBS T I
Ti3, 650°C DEE - WEOBBERIZLY, EELT
MAMRIC LD 7a V2R3 THEDTH S,

DGR AT LTI, SRESOERBDITNIN,

EmEtkELT vIbKEEZEET A ENTRS
h, ShoDRBOBWAECHTHEFIZONT, &
HHPBLETH -7,

ZDEERIIONWT, TRAREZSDTHRET %,

HEHREF

T YRRV AT LDOEERY Y ) BT, DET R
« R RS OFBHERR O 2 RERE L V¥ —T
ﬁcto

1. AEHE
YRk 941 H22H~2H 48, 2H14H, 2HITH
ik, PHAELEE S FI2HI0E RUI8H ICEM L
72o



2. BERGE
G HRHT R
EREABRICEDRAEORMET o v Hid, 100ml ©
LYY I UT, BT R eBRE L TER
L7

BALKERC T vbkERIZ, T 85—y JICER:
BIRL, 925004 vy vy —%2_#IZILT, b5
vy T Ut FTy THROFZAOEBEIELTEE, HX
SN ORENE LS bS5y TERTHEN
H2AOBRZFHELUTTOBEASHE L,
HFEHETRLEDEORE SIEMKREOEN S, B
WA ZGEERON REERDEL U,
IR

WERREP, TXTOFRREFRL, FERVER
ZHE Utco

BEH TR

FAAF T BUSME, BEET FT—3y JIZERL
77

FAXFVVHIL, ZEREERETHZEICLD, B
HARBEZELWEERY 7RSI UTERU 2,

3. AEBEBRVCAERE

70 v OMERR RS OYEN LR/ B 19,
53R IT AR MR A RIE Ulco DHRRTID 7 11 1203
B, HrTIE100 % & U, EUR TR X SEIL
TREAZNE LT,

TP R ZRE LT, SR> TERT 56%
NOHEAERMOVWTHE U, 156, HEHAT RN
DI KM TEIVERL, AR & UTHIEN 2 %K
b7y PUTER U,

o vofElY, EEHdEE U TRy ROEEDR
DEMET S EICL DT 7

IKDEHES, Bk 7 o< MRAORXKRR Y TERN
THD, FHNSARVY ¥ —THlE Ul

MEEE RORESFEE, £10EEDTH 5,

£1 MEEBRUAESE

W B B ElE T S
PR | BEE £ DBAT R A — FHlE (BAA RS — 5 5B UCHEHD)
BN O SHE A2 T-FX0ER BRDCL0ER
PR | B IR £ DEAT A A — 5 CHlE
SRR GC-FID (H =)
ST SHHR | Go-BOD (7 R B OEE — R
SHH | GO-ECD CEEM)
BRI ,
ks FRE | 4+ 0w hr5 98 JISK0107)
PR R
PR A
9 o Lk SHE | A4y s o k5 vk GakE SRR
BEH 7 R
o MERS: RN s o)
khads I e T A
2aaRil SHEH 2 KT w THO N ZITGC-ECD (FEREkZE — it H)
rYy Yoo FlLy kS w THIEGC-MS (N RZXR—-2Z)
FhI7anxFlY sy | GC-BOD CRATHEENE)

L1L.2-MY) ooz

LL1-MYy Joaxyy

PR R | GC-ECD (EMAMRE — i)

Puis bk &
Sa il SEHF R K E T v THOF ZIICC-ECD(FEERE — i), b5 v TikidGC-ECDGEEEH D)
Savils SRR | GC-ECD (PRIt i)
PEH A X | GC-ECD ([EI{A0 — st i)
— L DR 2| KT THCC-TCD GEMR T 5 L)
— . P AT 2 | GC-TCD (GEMER A 5 4D
;%{E’I% DETX | KPS o THCC-TCD (BELFa5—Y—THS5 L)
KR HEH A R | GC-TCD (B Fa5——TH35L)
e
Ja29 AT GC-FID (HR)

EHT R | GC-ECD (HR)




FlAERE R

SHRH ZONRINE, BIKFEP T v (WKRRED S
CHVEHETH D, BRI COTRNC, FKiE PR
BELBALICOMNZYET LI ENEBEZ oM, ©
ZTHREOMEREY, RHORR, SHLESE K
URM OB EEOPELREDID, TRAEZT, &
A ORI, tREDOREZT 10

B UEBIISED 1 ~3 &80 THD, R
BOMHEDOHBIE TOEE D TH B, BEERTHEML
TNWBER—7IFRDbDEEKT

- DA%
- RS
- RYT
- HRA=S

0O~

SUBHRER O 1 Foig
SRR T

RHERLD>  SRARENES~—

l

5 0f2E

1 AREEED
K BEDRARERRT 2 LETERL)

HEH ZERTET

DR AFRO
]

QUAMBLD > | AIAREEA—

WA EAV.S

V3
N

PR A X BRI

DR BRI L D —
i

1. REOAEHEDOEET
1-1 RMBEAROKREBAE
a) EHEEE
RN A AZDEEHNAA—YICBTHE
ﬁﬁﬁlmu;b—'@ .

BER
(BEARXIS y THER)

b) RIEERIEE _
WE|r— 2% EAL, ¥—ADOREEZ—FI&KD,
b —ZANOBEAE T A A — Z Il hiE

HEEROL D> T — ., 1
S R
L]

1—2 HEHROTERE
a) BEEHES
e 2 A 2D EEH A A — FICHlTHik

B0 & H— @ — ¥R

b) WHIMEE
P RBVBTH O, EANBEA LT
HABELEUVWEOT ZERGILTREZMET 5

ik

— PR
&-o——0="

@

RS 4=- (2 LEFETA)



2. BWEUHEORET
2 —1 SHBHROREFE
a) EHEEN
SEHFIM O L D EHET RS —Ny RIS 575
BEIL K OMB LR D4R T A ARSI K DI
BHTAL Ty TaNAISRUTHE

F K5y
BAHEIOEY ——
):if‘.
4 R
7= SRS
7, X5
/ >3
Y >
BEHANS 9T
CERERL)

Bk ERD 7 v (LkER
R U7 EHE T C BB AT S

EEcRp UL

>R

/|

7

E-#1v1¢

7R3
FKEEAES 1Y O LK

b) KEEFEIR
HEREETELEYMRORIME T
100w DIkEANIA Y EY DYy — % EZBL
THW

RO LD

FEI=Ry 7

100mA v EY D¢ — 2

2—-2 BHHR
a) EEFR

FFS—nRy ¥

HAEEROL D~

B
HECA (B

HEHEmMO L 0

b) TEIERH
HEH /T 2D, B EEE NS V2%

B - TR U TERL

Byl r—2
BHEHEROL O~
#¥5~
Ry
.1
mmr @@=
MHRRO %0 r XAD&RHE
CZEE DY ) | [ v .
' @é -FR—®- O
ZERIE /747K IR\ '
* yrFbvyya-i

3. HHOFREOHELE

3—1 SH/BHX, HREAX
a) HWREEIRICL S W ZAoHE
KICHERT 5 X
HCI, HF

KER(LT b D NEIRICIERES B R

HCI, HF, CO:
EHR z{m@_
*f;?;w £ "

Uikl by o A



b) Bk REERRUEE
F R —\y FITHRE
€0z, 02, €O, CHa HCI, Hs WAL T 0 v 1250MBRERR LIRT LS
DTHD, BENAETIOY (k=1 2&BBLDICH

c) A v ruazw bk
L, EilLi, JHIENNET, 7ov :Kk=1:10.4

Cl-, F~
THbH,
d) A5 — . _
0 F4 BEHEDOEGERE 7O 12RTKOLHE
2
. MERBTO®GE
. } Ty Uy

3—9 SRE men | e |70 o] x

AX 70w bk 11735¢ 18622¢

1A238 | 9:34~16:04 | 10:00~16:03 1939, Te/hr 3078g/hr

Cl-, F~
' o o0 | 5701 2g 9234g
1 308 | 16:25~20:30 | 17:30~20:30 | Jormi | greo e

3-3 KB 1 B310 | 10:07~13:43 | 10:53~13:41 ﬁﬂim %ﬁgm
BRI AZVY V¥ —T, ERIIEEIND THUE '
8544, 0g 13338¢
3 - . 238 | 10:25~14:55 | 10:30~14:50 | Lo T8/
COFRRABEOERIIER2DEEDTH -1, 5 4g r o eg r
. 4g .og

28 4H |11:00~16:42 | 12:26~14:58 1947, 0g/hr 3078g/hr

%2 FHAERER HHREOHE)

HCI 3~69%12fE 1. HRE=
(53%&07(;*?/11]1‘) HE 0. 1% AL R OB A&, SHEH A&, SRR EITZE
5E~TRUH1I~20EE0TH -1 7 2B,
(2 CO. CHi HettEENB - . DTH T PHTAR
BT/ TH Y, a—F ) —FI LHE LTI
5 B M HOL 253 BN Tee RN ZEIE, 1 H30H IS4 — Ik
' HF 15928 — IV U= BICHIDST% LD Utz, HMiRiREIL, EET
HE W % HCI 1ppmki&, HF 0. 1ppmskis 4 kg /B CERE LT,
(200~4008/00) [ o oy 55 Mt E
FREONEFEEIESDEBDTH T mEE | e gzﬁ_é HABEE gpﬁg
s » N o o Al =37 &l i =
e ’ aw' | o | am
10 : 00 386 9.2 374
%3 FHAEHE (REBOMESE) 11:00 435 10.3 419
12 : 00 356 11.5 342
BB EATTRETH 5 & Envbr o 1 1A23H |13:00| 360 12.5 344
508 TR | B ERETHSE NS b FTET 14:00] 8% 12.5 382
BB ENDIMNoTe 15: 00 341 11.9 327
16 : 00 334 12.8 319
HE o ROEHDECS S, HE I &
T > THEDAEETH S Z b -7, x6 SHBHAXE
FEHAERORRPEN THIIE, HiE
BETHRETH B Z b1 HAA—% N 0 CHE
o > wEE | W |2 om | TREE | 5T R
(1/H) 9) (1/8%)
10 : 30 694 13.0 662
1 A23H | 13:30 643 16. 6 606
15 : 30 617 16.3 582
17: 30 377 10.2 363
1 A30H | 19:00 371 10.5 357
20 : 10 355 9.3 343
13 : 00 392 13.0 374
2A3R My 9 385 14.0 366




*®1 sBEE

W E B HE(p | FREWM) | HE(@/n)
1 A238 23830

20310 1.17
10:00~16:03 (3939g/hr)
1 H30H 12185

10524 1.16
17:30~20:30 (4062g/hr)
2HA3H 17623

15225 1.16
10:30~14:50 (4067g/hr)

| LA23E BRI R, SHRA2BOEBZL |

700

500 \

O HEhA 2 &
+ MR A&

o

=3

S
T

we 1/
;f

~

o

=1
T

......

=
=3

18:30 11:30 12:30 13:30 14:30 15:30

i34

X1 BHAXBRUSESXEOAMEL

S ZBOEAZEN |
100
500 ™ w2 B
@ 300 +
~
()]
~ 400
5 300
200 -
100 - . - ,
1 A238 () 1332 2B 48X
1 B308 (K 2A38(8)

K2 SHEAZBORBEE(L

2. 70OURRE

O VONRERIZES ITRTEED,  99. 99981~
99.999995% L BIF TH b, RN AHDORSHE IO v
DEFEL, By Yy —ikEANEKESEE NS
o T UBRWHBED T IO THIE LUz, ZDKkFDT
ori2idgiliand, BRERAEZR L TERTE %,

3. ZRERYMEDEE

P AU b 5 v TROBRET AR D, ZIRER
MEDREIIERIDELDTHY, COLSMIERETH
o12e KNS v THOBET RS, HEHH R & k4 3
&, HCL, HF 2 2WTIREZER SN 7o, [EHRRE 28
BLTWIENWDT, VOO I RIIEIREEIL 5 REEN H
5o

4. DEROHEIR

SRR DOHERIZONWTIE, RIO~INIRT EE D TH
o SHRIRIZIRLI BN B M U CTHRIRT 5 2 L3 T
XV, BBXZOEBEHRS/H 1 H23HOHAE
T3, FRREIEC 1EBRHC R Ui, EBIIZR SN
MN-1eDT, HBOAEBTII—HIOMERZ—FRFHZL
770
HHBOUEERN O, HRAL ViEEI23.0~24.6.
%, 7vkAA VEEIX0.8~13.1% L ERETH 7
Fi, ORIV AR S g/l BREEIN T3,
okl L 3ERKNS 4.5g/l BE XN TEHEY, K
KNS Mo Ay ELTEERBShEZELOD
e TDIZEMNS 7 UTRIVANERLIZELTS,
MESNTOBHFRKENEEL ShB, b)Y 7oox
FLv, T3 2o0oxrFLy, 1-1-1M)roox¥
vy 12bY ooy g, TRTHRIBENEH-
726



x£8 TJOVONEE

. SRHT R .| R SE
i\ | doks | HEE | S | ol | I | SRS | T0 S
Lopmpe | w5 S ETvaY g KRBT O | BE DERER | ROBETO Y
(%) (g) |BE gy |V12& Gg/e)| (g) |12& (%)
(ppm) (g) (g)
10:30~10:45 " 0.039 662 | 1.4x107* 99. 999993
1 B238 G | 13:30~13:45 | 100 | 1.94X10° | 0.030 606 | 9.8%10°° <1 3939 | < 3.5x107°| 99.999995
15:30~15:45 0.086 582 | 2.7x1074 99. 999986
17:30~17:45 1.3 363 | 2.5%107? 99. 99987
1 HS0H (A) | 19:30~19:15| 100 |1.90%10? 1.2 357 | 2.8%107? <1 4062 | < 3.5x107%| 99.99988
20:10~20:20 2.0 343 | 8.7x107? 99. 99981
13:00~13:10 0.27 374 |5.5x107 ¢ 3.5%x10-¢ | 99999969
2@ 38 90 | 1.8x10° <1 4067 - RS
14:95~14:35 0.95 366 | 1.9%10°° 99. 99989
*9 e HAPOD 2 XERDRE
o= 1L1.2 |LL1 |
W | HCL | WP | pume | B7ORE) TETO0 Sy fiyims. g;g%‘t o1 | 70113 | €O
v v s
" 10:15| 0.4 | ND 14| N ND ND ND ND ND 0.4 6.9
% 1A23B(K) | 13:15] 0.3 ND 1.3 0.7 ND ND ND 0. 06 ND ND 1.5
A 15:15| 0.2 ND 14 0.6 | ND ND ND 0.05 | ND 0.7 | 13.8
10:45| 0.6 0.2 16 1.8 | 0.46 9 ND 0. 43 ND 0.7 6.3
A& | 1H23ACK) |13:45| 0.3 0.4 6.3 0.9 | 0.09 5 0.4 | 0.10 ND 0.3 6.8
|\
3 15:45| ND ND | 15 16 | 0.17 9 ND 0. 05 ND 7.2 59
b4
ég 17:45| 0.5 0.3 14 2.1 | 0.12 ND ND 0,23 3.4 L7 | 1L5
g1ﬂma%)w:m 0.3 0.4 27 2.8 | 0.24 ND ND 0. 07 4.1 L7 1 13.0
[ 20:20| 0.3 0.3 18 2.3 1 0.13 | ND ND ND 3.6 2.3 | 12.0
iy
Z (H)w:m ND 0.7 21 2.4 | 0.59 ND ND 0.18 3.1 1.3 | 10.5
2A3H
14:35| 0.2 0.5 8.2 2.5 | 0.36 | ND ND 0.09 2.9 0.8 | 113
¢ Ne® | mg/Nm® | ppb ppb ppb ppb ppb ppb ppb ppb %
merowemg |0 | 0% | B | B o8 | 1 01|00l | 01| 02| 05
2% (B BAORE 0.01 |o0.02 [o0.01 0.05 |0.07 |0.16 |0.04
[kﬁ#ﬂiﬁﬁ 5&‘»] ~0.18 | ~0.19 | ~0.31 ~0.55 | ~0.18| ~0.35| ~0.12
£10 DEHROMER(1 H23H OZH) E11 MEHEOMER JER 5 BEOXE)
R | WE | SR | M WE | AR | TRV | ypgaa | BY00E | 715700 }U}hgl %b%bél
() | @md) |E & {8 & (g/m0) K %) | 8E D §3% # gy by
1| 2827 117 | 27.8 | 13.8 1H23ACGK) | L17T | 24.6 | 13.1 L7 ND ND ND ND
2| 2176 1.18 | 24.1 | 12.7
o | om0l 117 | 240 | 128 1ARCK) | 116 | 23.7 | 114 3.3 | N ND ND ND
4] 92295| 117 | 24.4 | 13.2 1ASIE(E) | 115 | 22.6 | 10.8 3.1 ND ND ND ND
5| 2181 L17 | 246 | 13.4 2B8H(H) | L16 |. 242 | 12.2 3.0 ND ND ND ND
61 2298| L17 | 24.2 | 12.8 .
i omr| 118 | 239 | 128 9H4RCK) | 116 | 23.0 | 1LT 0.7 N ND ND ND
8| 2182| 117 | 24.0 | 13 .
9 o355 | 118 | 246 | 13 g B RO g/ml % % v/ 0| pg/L | pg/0 | wg/ 0| pe/l
0 236! 117 | 22 | 182 BHER L — - - 0.2 0.2 0.2 0.2 0.2
11| 1040| 1.17 | 25.1 | 13.4
=1 23830 | 117 | 24.6 | 13.1




5. ¥4 F+ L VHERE

¥4 4F 2 yEMNERRENT, HEE T 2D,

SRH R EKICEB U THEKRET RELZR X, BEEE
KEBABUISDEFER Uz, TOREIRRI2RT &
£ 00.0027 0. 039ngTEQ/Nn®* TH D, —EIOFHAED T
N L UNEPHESZ R #E T 35 5 1. OngTEQ/Nm® 2 1370 51T T |l -
T,

0 13 Uik B0 SBEH Utc, SRBORIISIEN R
R OSRIRDEE L B SBH Ulc, WEIGEIE, %13
~16R UK SITRT EBDTH B,

KFICHONTIE, 1ZIE100 SOMEITHE S, B
FLHUUEL L ST, KFRIE 1 H23HOHETI, &
FHo1oh, BOMETIISHEETHD, HHRITIEH
BE 79X SERETHTo TOENIIDNT,

COHEETIIERU S - 1205, FEEERPEERT S
6. HERIROYEINZ LIZIEEET B
SERTDC, Cl, FOMERREIINB LIcva o,
F12 A4 FFER0E
Koo TEmb:
FRERE | 1 A31H 10:53~13:41 #H sHEE
X 5 ng-TEQ/Nm®
_______ 0001
....... 0{<0.005).__
_______ 0(<0.001)
g | A4 [TL02376 T 8HNODD T TTI0G0, o0y T T 0 T 0(<0.001) "
o VOO S0 A A1) NN 1A Y U 15 S 0(<0.001)"
S I O A S N CCON D N N O W A 030, 000D)._
[w] 0(<0. 00005)
> 0(0. 009
0(<O 01)
12
D
mo| v
2
= VZ
@ | v
7
15
v
0. 00081
Iotal PCDFs 0. 039
Total (PCDDs-+PCDFs) 0. 039
HHEEE | 2H4H 12:26~14:58 $EEK EHER
X 53 ng—TEQ/Nm“
8-T,CDD
v
3
e
S
- M
o 0((0. 00005)
Y 0(<0.009)
_______ 000001
12
o | b2 L EROOE 0000 005 0(<0.0005)
....... 0(<0.008). .
mo| v
m | N [oLh20 3 4TS ODR T T00. o) L 0 T 00<0,001)
Yo [, 8 E, T, 8o CDE T TT00<0,.00) e 0(<0,.001) "
& | v 17278778 9 CDF TR0, 00 e 0(0..001)
g | 7 [208 4T S ORI TI0C0. 00 T 1 0<0.001).
7
¥ [ 1.2.3 4 6 7 &HCF [ 025 1 00f "] . 0.0025
....... 00,000
F 0. 00022
l‘otal PCDFs 0. 0027
Total (PCDDs+PCDFs) 0. 0027




#13 SMHRAERFRERVE

CO. co CH, HC1 HF H. 0.
RWE | W e @ | mm| B |me| B mE| Bo|@Ep| 8 |mRE| B |#g ®B
6o | ceighey | 96) | i) | (96) | Geivhe) | (96) | Geih) | (96) | Geivhr) | (96) | Ceb/hr) | (96) | Ceb/hr)
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12 o) 11.1 1.8 0.0 0.9 0.1 1.2 0.1
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