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Experiment on the Vitrification of Nonflammable Wastes Using
AP-200L Plasma Torch
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Abstract

The high temperature melting test for nonflammable wastes using a plasma torch was
conducted. The AP-200L hollow cathode type plasma torch was installed at the pilot plasma
melting furnace in NETEC. The surrogates were prepared to simulate concrete, soil and their
mixture with steel. The experimental conditions such as feeding rate, the distance between
melts surface and torch nozzle, torch rotation speed, gas flow rate and pressure in the furnace
were decided. Basic parameters such as temperatures of cooling waters, off-gas and torch

power were measured. The vitrified samples were analyzed by SEM/EDS.

1.4 8

FU LA LA TAHE F - AT DA AL ES A AR A= votd
AAZER EFa 24 Bdld JAAFs T ot o2 g BAIACIEL WA AHCIE AE
A BF B or StER A FFA(F)H ARE HAEAL BAE FHE7] Ha HA
o =8& FFsta ok

WA A7 ES B2o2 A R7IE0) Bl £ 2ZHL FU1ED dot FYJ 21,
B A Fehz AAFsErh A HVIEY A LB FAME 2ARE olfsto] dLA
A g2 A AR AVIET] EFstn ES=vtEAE o)&sto 8§ Ade A7E stal
AL, FFA(F)S FEIHAXZE ol &8t HAGAVES 24AY ¥4 flo] F& 77
AlA AY ALAA FEF A7 3, HZFEAAHEL ES2uEASFEZ(PTME ol &3

- 48 -



|8 Agste 7leg Mdsta
PTME =2 AzAEddLAZEH BHEHE +2E, 9 5 H[7

Al BFHo2 AFHANE HAdle AF Fo U B %5—01]

TFY ZERv EXE o839 EagE S

gz &4 AYS IS AH9E

SAEY WA Ho1E
Ty S5 29 Ho)F
H7E 5 ZARAEY o

m?ﬂ rr ok

ro 1> o

N

e e

21 EH=uEAEFE
2 Aol AR AFE F2utER £/9A LS HIES olfste
Hlo]o], o]FH HIES EFE FYsty] AT #AVE FY 29, 744 mm%on L
7hate E2utEA, HUE £89eo] dodus A FH2nEXLER, JIdE £§
Wzteltes §§2 W4, Eg2nEXNE PR FJHA I 4R °2‘°l7ﬂ e EX
AAZ=, E§= WHEE 7423 AZ(pin hole) ZUEE Axd Foz FAE Qioh
T EH2nEXLFEE 4EF Y fuFz FAHY, Adis Wy, #2718 R YT B
| FEAAFA7 F2E H(dome)o.& Hojdi s ERHT7F HFAH E7MUE o] FolA
Ak el stk YE L Ao HAXE FF $H7 I o]Fojn. =t A
Eatol %2 1878 Holth £82= 4 F -50 ~ -200 mmH09 ¥¢& FA}=E
Holth SHR2EXNLFEY A7E A4 59 cm =0] 68 cm oW, £g29 EEe 1Y 17
7H:},

oft mu i X

Nt

FIO ¥

m

22 Zet=vl BEX| Al~H

a9 2« E}ZU} X &4 9 interlock system®] 7H#=olth EFeh=vl EX Al&®E A
A Hop B, MUA2E Wzt Aad" Ax FF Ar" 2 2 Aadoz o]Rojur) B
AE AP-200L ES@=ul EX24 Blo]£4 TEdolm TAo] 106em, Zol7b 9%5cmolth E2
Ao 6ooveln], AR o 946}04 o] A A EX AF9 WAL 9T JArY 3§
= 223 2o Rostd A4AE Zt4g AHEE devt QIRE Hof ok EA Y 394
g Was 2o 9k %ﬂr%‘:}. ey WA 3L A% dZe s, 47
2o AFe gto] HYeE MR E A ALEs gt Eg=vu AR E AAE AME
s, ol AXMSENOxS TAL A7 A% etk A& Jtxe A4 A4 E g

- 49 -



7l AEG =2 7ISAA AJATH

Zozn 2x0) A AxPe FF20 BN &3 AHdel BAS, oo E §§29
2dg BATI] AT Rolth AP EXY AHT N2 YApe ER(TH FF29AA, 2
2 §2292 2 X A¢A, 293 929 9% 4oz FyHel vk U S 2

Interlock logic : sequential relay VW : Connection to interlock network

Cooling Loop

Cathode

'Stand alone control

1% 2. AP-200 plasma torch.Alo] 2 interlock A%

3.4 9

BEAA R B FE3 AP 3R ZA FFHAAG. 4 2PY 72 =
Hel ok EXE A5H 2R A EA ARE At #dd §&4H

FA87 SAsh
q HASEE@FEE)E A fASDA HANAL 5o F7h F& F2AAE P
2 ALAAT. EXY =33 $£48 EHAlY AL ARY HE JuUs FFHUA 233

Qed, ¥ 20 - 25cm FEE FA A

Zt AY B¢ T2 A (FH2uER A, ¥F4F AYeE, A EE 2R, 4529 9
Zb Q19 €5 $42Y Y44 ES 2%, uiska 2x)9 Alztgid wistE 29 39 vEd 9
o A oR wol AR A} F¢ FT=ut EXSY §§29 T 333 Y AL £
7t vk Sezut BEX9] 282 £% 04 W uel A Ae 9

¥ 1 224¢ AY didd 29 =z

A¥Ws| BA NS A8 NI &% EXAE| 2253
1 |madE 3k | 4w osw IGENG, oo | 150k | 690 Vimin
2 |& 75ke 6217} 555 %ggg;%g] {;5_ 50% 7+7) | 150KW | 837 Vmin
E3 A5 69%g
9kg 14.4kg/A 7 :

_50_.



A FAEAT. 4 259 AS 3 Ao Eold ojHe AF 19 FF Whsy &
T Agbe]l AYEA HAE golxEd st A¥ 239 A$ ¥ zolrt Ao AFEAH, o
FF(=Z) H99 ool 7%t F. HAF 19 F$ Azto] Aol W =ZoA ¢F HAbo
AA BZrge 257 e, £€% wEtA e @40 BEAHIA ol T3 EX A
EZHE a‘rZuH 28 U] F7HAA, FYE AEE £8A7I7I 20 dladAdE 89)
oz gt mEtA AE 23948 =E9 ¥ FHUE 9% gy ¥on, o ue =g
o] AR, 2x9 HgE FAEQY. 529 Y45y FAen 399 H4F Fok 229
a7l A fAE Y, 2719 Aostd AR e A5 AY 9T AL L5429 9gHS
53 d&do] dHd S JehdL, ols ANAEES AMRsle £8429 AS X9 Asd A4
d&4do] HAY Frtete Ad YHEdEE EXoEn ¥ £ ok A¥Ed £829 4¥e
-20mmAq 2 FAFgen, o] o uwirjztxe] 25 #4409 o] oF 700-800kXE A &
@k 19 45 FHEERuER Y o EAASS §§3F Abdoith 8§27 A2ENEC) fE
FyAol7] wio AEe rde GG o3 WHaH P §§E0 FTRHZ Y A
"ok AR 58] ugg A Fde dAHoE £H54HE FASdE RS EAE F+ IN

123
4. 43 2 =9

Zgt=nt &§A159 SEM AR 09 59 2ok 29 5-(a)v f3"E, 5-(b)e EY, 181
5-(0)¢ (d)e EHEAYE, EY, aF5)M M ds At e,

ZAYE R EF EHENAE Si029 Felide 27HA] o] ukten] EgH 1 EdM e 27}
A G g540] ob&dy WERTE ()8 (D)o ARA of F& o] Si020]H ¥ F&o] f
gaolth (odA e o7& Aol Si02, 34 REe] fd g ¥ FRol F&od. Z
52 48 TET X 2%

ZAdE L§EAME < 100 pm A =9 bubblee] ATl HAHANL EYF EFEANAE
200 um A X2 bubble 3} crack line ©] fﬂﬂi}ﬁ‘:}. g EHH7E §FEAdAAE SHs] & F
Ha ¢S 4 BE TEHANZE 5-(d) 7).

Bp1: Grode Bp.2: Sal

o o ™, 1 1000
| D o ‘
‘ 0 €
| & @ | o )
; joy
a0- L w ° 501 » w0 p‘
1 c o
| ° ‘
a o
=40 e E‘ml .__.a) a0
g | 2 20 ég : o - E
AW o
lg \' ’_“’ ® '@, g l © @ g
i . S R}
2! ) w ] 0 am
W? | & = g
; 2 a0 \ » xm
fool K
i © {1 1°°;

<

(=]

(=1
(=]
o
o

- 51-



WAL VUGS v

04

0,

Temperature [

Bo. 3: Mxure

100 o
® 00
© a0
o 70
® 20 4]
® 50
© 400
kY ‘ 20
20 - K
10 0
0 a
<] 100 200 20 0
Operalion Time [rrin]

a9 3.z #7182 2 AAte

Lo Tad’lwapj

—
s TheodghT !

0 CtebatT |

| 8 AnbatT

| — Mt cdrginT

M adirgat T
—

I% 4. PTM &3 AR, EX7F R 2% Yt

2t 41 BEC

(a) Ea8E

_52-

(b) E¥

| @]

— S

41 BEC




2& 948 EBEC

(c) EFA7E (d) & 7)E(3,70040)
a3 5 #7828 888 SEM 4

ol MAHoz HIE B £ vlatd A FFo] H
H Agol ALE" AP-200L EXE F2 71gAQ EAFES A
& Ast7] st AgE AoZ daA {7189 sy

=2
S )7}
N4e f28 A7lsd AgEE Aoz mASed W A o] A7
e Zezn} shas] ext HAHoD 498 Rolo BTk

gdebd o] AW e AR AL FUY A $4 APL oF WRAE HL 180 kW
AE2 $A8%1 Ehzol hael $F Aael 690 - 840 lpmol M 180 - 240 [pmO. B ol
e eE FulE 24 @ A B 7AW FA TR BEES 2 4 g RS

2 1
2 4zta,

=3
Ko T, =
= T

E 2 AaE &£5E 48 4 ZI(wt %)

Si02 | Al203 | Fe203 | Ca0 K20 Na20 | MgO TiO Al

Z3YE] 67.44 | 10.61 7.63 7.47 3.72 1.65 0.75 0.74 | 100.01

B 61.77 | 23.74 1.74 3.29 6.51 2.94 - - 99.99

=312 | 60.46 | 17.85 8.61 4.98 4,52 2.91 0.67 - 100
5.4 &

AP-200L Eehxvh EXE ol wlstdd A4 A/E U £§ 2P FPsAc =
gzo Exst 429 FHH FHL FAsgon, Fehxvh X9 AYS YeAsn Tz
o Fhee] §3¢ HAFOR Fol FFY A £UY Bdzvt §4EANE Fopzol shae
AUt B2 S WARE AEsol Gde] §4ES YNT Ao VA oo B A

=2
%29 A7 Agel ardc



