5>/ 4P3 P
7373z

HEFRDA

GOVP 12010957

A3I1=57] e
Development of the Decontamination
Washer for Radioactive Working Dresses
and the Solidification Enhancer of
Cements using Liquid and Supercritical
Carbon Dioxide

Fd 7B
7(:)1‘3‘

1]
i
|
'
4t



al

:E o KE
< W 0 ®WORVER T o WD
o N~ 2 K
gy W o o oo R o 30 do 0 20 <o
ir el mt o .
Sy ~ o8 9w NWwATET W w5 HA
m : R a
o K N LI
ol . oo N
Jo w0 R =K K G B K o
oK < o =X o o ol Al ol
20 0 ) N R
I +oot I . =
- 3! 3. B
z ow_ Al | W uo
Kl N 3 . CA m w3
i U R
ﬂ =, o 0 ™
— o= o -
3 ey " Bl
Jd N = G2
K0 o« K-
= N 1T
-
I+ ol W X
r
— wy o K
™ X M o
P ——
Tol ﬂ wl 30
Iu_ e
=7 3

m.H

=
Al
2



g,

]

Il
kd
1]

¢

xA ojattEtAaE o] 83 Wits 29 HYE AE % Al

dxieuds 12 ASY AYgr] Ui F2 AQ gdES 24
Bz w9 37, 938 wsex, 2gd Solch A Adde
mre 23 WAl S71ES uAlsts EAlFol lch mhekd, 23 SiFIE
e ZUEoT Solk @Wele] B 27HD otk WA 7
2ol asjo] glojd AWE mste] FHLold L BB olRE AFF
A Zu dxpEudscdd de o) &3 glou} ANE 13 FF
A sgRe) AL, s4R AN BHes Fd 5o Bt dAdsin 9l
o} QA olatzteiart AEYo| Folrln, Yo met =T FE3I
M3l Exo] gtk o9 2 2 FAE SUE AT S, T2

SaolA gt A} Z& +Fe) WES 23 Q7] PE 2
olBai], SAlol gBE Susts Siol Ytk z

o|AtEIRILE o] &3 ARE 3 T UAYBIl ARE AHE

rfr
N
2
2
i1
2 do



AN2ATE woE 297 RAE 8T WAty 2@ AHE My

ARE 33A A37tL7] Apdel $HE Foch £ 474 HFISEE 2

AA $AE ol sl 2% HIE WAL YVHOE AAY £ Y= A=
o Aguie Qs B AE DA Axsg U FAUNE AT He
£ A % 4 ot AUE 1A RGNS AUsts A8 AP
7 olt}

AA wbdaolA (Mg + WAPs)o] od® AMOE AEI] A%

g ASstn A A Az FAE olgs FEISHE LS FUs)

A8 ol8% Wiy 28 AYE Ads] L A=
23} AEIEAE Y ATE SusAch A7k 16 L2 AP 1~24
2 AQY 4 9t A5oln AWE LHAE S 278 wech AW
A Wy A2ROT o|usEae] zjHo] WA o] Folx, 3
cgEAEE Haslold AR Rzt "k ARIA AgA BIHE
dl Ao S AFoT Y 4 Y= At

AQEAE Yobr7] fshA A 94 DX wdzo] MY PHE
dxjsted AR Sustelnt. 2, BEARC % AQEIIE drh
ol o AHo] Bojgle Ux4 Wik 2L AASI=Y el FAF

A MHYPo] RF3to] U3 Zog FHHcL olF HYUsty] g3 253



23} Brlol Qloja XA o|Ats}

DRI

BET B

=

o}
=]

b2t S1glo] A2

SEFA
60 [+]

_g]

A3
o

] ZAY =

°l=

alglch.

gl AIRE a3pA X

=
s

Yo HZFA FA

=z 9
~

dogA 7]

1

g o

1

7IAA e H =Y 4

S
—

o] HEA 275

g o9 HEE Fdz o9 P2 Mol Agd 5

ol ¥ YAt UA oA U

3

ofl A

ZO

olom,

MAst] BT T AspA Axieu

A HHHes "ol

=]

3 bl BH

-
]

al
>~

}.

A
7bs3ith. AIRE Z3 Jl&Tle

Kl

o)J

stol 289 4 ith



SUMMARY

I. Project Title
Development of the Decontamination Washer for Radioactive Working
Dresses and the Solidification Enhancer of Cements using Liquid and

Supercritical Carbon Dioxide

ll. Objective and Importance of Projects.

Main typical targets for the decontamination in nuclear power plants are
contaminated parts, tools, working dresses, and shoes. The current
decontamination methods have probléms of producing many secondary
wastes. So, a new decontamination  method which does not produce
secondary wastes is needed in the future. Supercritical carbon dioxide has a
high diffusivity with high density, and the solubility in it changes abruptly yvith
slight change of pressure. Using its abrupt change in solubility, we can make
a decontamination device without producing secondary wastes. Liquid or
supercritical carbod dioxide is used for a solvent in decontamination. After
decontamination, liquid or supecritical carbon dioxide containing radioactive
contaminants can be cleaned by evaporation at low pressure, and only
radioactive wastes are left in the system. Cleaned carbon dioxide is then
collected and reused. So, there is no secondary wastes. Cement
solidification of nuclear wastes is so far generally used due to its ease in
usage and its low cost in processing. However, ion exchang wastes tend to
make cracks in solidified cement waste drums. Supercritical carbon dioxide
make a reaction with cements producing calcium carbonates and water inside
cements, which fasten the solidification reaction with increasing the strength
and with blocking the pores in them. The goal of this project is the
production of a pilot scale decontamination device for radioactive working

dresses and a solidification enhancer of cements using liquid and supercritical
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carbon dioxide.

lll. Scope and Contents of the Project.

Main scope and contents of this project are, design and manufacture of a
decontamination device for working dresses and a solidification enhancer of
cements for radioactive wastes. And, the evaluation of their efficiency was

measured by setting up this device in a nuclear power plant.

IV. Results and Proposal for Application.

A decontamination washer for working dresses and a solidification enhancer
of cements using liquid and supercritical carbon dioxide were.designed and
manufactured. The size of both reactors for decontamination and solidification
is about 16 liter. The system is a closed one with recycling ability of carbon
dioxide. The efficiency of recycling of carbon dioxide and that of separation of
solutes in carbon dioxide were checked. They met all the design goals. A
remote control system of the carbon dioxide flow was set in a control panel.
The manufactured decontamination washer was brought to Wolsung nuclear
power plants, and installed to check the efficiency of decontamination and the
feasibility of usage- in nuclear power plants. The elimination of radioactive oil
from the contaminated dresses were very high. Howéver, the decontamination
factor was lower than the design goal value. it's due to the low removal rate
of radioactive particles attached on the dresses. So, mechanical removal
mechanism has to be improved, and adding ultra sonic wave system to the
decontamination washer is considered for enhancing mechanically removing
ability. Cements solidified under supercritical carbon dioxide improves their
strength due to formation -of calcium carbonate in the matrix. And,
solidification time is dramatically decreased from 28 days to one or two days
under supercritical carbon dioxide. And, the porosity reduces and unreacted
water in cements is also reduced during the reaction. The carbonation of

cements solidified after 100 days was also possible, which indicate a possible



use of this carbonation method in curing radwaste cement drums containing
faults and cracks. The developed devices can be directly used in nuclear
power plants in the future. The applicable fields of the decontamination

washer is very diverse, including semiconductor and optical lens cleaning.
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of o]& o]g¥ FIIFEER A A H;3F At TS| APEHL 3
on, AL olfo] nFHIEoIL LEH +8Y WAy F& F&
7l&o] US| A7 AUrh
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Fel T ThU FRY &S YA olul3RtAE o] &3l ZeolE
YEE WHAA AAsSH: 7S $ustn k. ol PeolExW
AL 12 FHAE FA o] FofA =l ol 1A EHY UE
doll chsia -3t ek 53] Jennifer M. Murphy and Can Erkey+
E4dd B-TFAIEE ol &3l YA olatsiEtavfold AdlolE sigt
E& o] &3l £&JolM Cu"E At AFE FHAC) (8]
PNNLojAj = Au]Al(reverse micell)z} njAodHA, o]243(lon
Hydration) 12|31 24 Zdo|E9} g|t=o tfjgt A3 E £33l gde
W Ba] QA olABEls oA Ti EFe =9 §7]
Eo ctisliA A7t FUs] IR et ol ¥ AAaRS F
8] Fd 4k} HIIEERE F4 F£&o F & 5 A& Holth [9]
n]=2¢] North Carolina tH3}2] DeSimonex} 18] T & T2 E43}
Aol wEejxlEe  EAI ZE  4A-Y AR EisFH
(polyfluroacrylate: PFOA)S Adstgeny, olzdt ZYNSL ojuster
Ao BgAdoln, o]irs}elA ¥ (C0-phobic)EAE &3l3t7] ¢l3tH
HIIAZ AHgEojzict, dRtH o R MAls f43 FA800 o] gle
o, AA"PA ] 47 (vater-soluble) 420l ZIEHES oHAA A
#44 718S Bl 83T 4 Urhe 23 ol, ol E 4
9] ojatsiets POEAS EA, 49 EAE ojitHRIAtE 4
of ol Zlojtt oldt YABEAL YAnAsE(critical micelle
concentration: CMC)ojlA] HE Rolm, o] VAL 0|83t &4
of 7 rko] olu gt f4¢] Sulol= FE A A7 2l [10]
Notre Dame F+@ltidte] Qltjojr} #ZFFe|2}et A4+ DERFE 30
oh ghgje] X|QUE ol XUA olatsigtdufol F& AHolEL &=
zdz Aitel oidt d3E $3t Aok A7 B2 2UA /A
ol 2% ZolEY 3483 g3=Y 7124 oFlE d=d U
Th ZQA JABELAE o8 FHE EQH A 22 $8Ye
2RE $713PELS AASIE Hold wWHoez oelA ok gt of
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Uzl 29 de dEolE B4 ¢ 34 AAsSe YYs vt
A BRI it @ojR 7] 2R A o|AMRtAE o] &3 X3} mi7]EolA
4P EN RIIEA S Felsty] AAs) 4z, =9y, aeja AAR
B& Axdshed o] &= ot [11]

Idaho FHciojHE JAZFEH ZUAd o= FHoA
Calixarene-Crown ole]|22} 7] A& YEe &= Ffo] cisfiA
o7& 238t gt} Calixarene-Crown SEH|EE FA3 4UH o=
o] E$] W E(HW)EFE cse] Relo] og Hojurtn A7
FE wEstgch Ho dFdME ZYA A2 UolA Crown dEHE X
£ Calixarened o|-§3le MeFoz FJLHELS F&8 5 Ui &
th. ol olatEtgtAvt HIMEAI tEo] A Uy 2=t ¢
Hstof uhgl W=7t Waly| wfEel tiyd FHe &Ae W2 & o8&
gt Zolt}. Chien M. Waits ZYA Aol ZHolE A o|&3iA 1t
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g
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(U
'

EARoEHN FHE 233t e drsivch
o] &% &3S uwol ALgFLU FAEol} Hx3
of BRL BAZF w3 chA A est=u Hlgo
go] Stk £ o]} HEIHOE e LIS
AHgEHA] ol AlElY FHosRE FLHE FEIW Fale o=
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diphosphonic acid 2|Zt=: ¢z T poly(dimethylsiloxane) ThMEA
& AritozH 2UA olytzeiAd] §3Y 4 oA BETH ol e
ZEE §MEE 7M7) S8 E4= ABH EFET 71 HoME
Selstcta ot [13]

LANLO M= XA o]Atslets oA 2@ XHOERE ofe|Ee
3o B3I njAe] P FH AIHALOR QY NRATE $5IY
th & o4 FUo2NE ely EFAL MYFHoR F2¥ 4 &
HAFA A AH A2 e FHE T Ll ol&E2 I
ZolA 2 LT AHBEAE o] &3t F&HE FE31a olen AW
"4A=  perfluroether®}t perfluroalkyl
phosphate head 21850 & A= ojglit}. [4]

ZAA o]ArstgtAo] thd e u]FERt ofel o vielolA A
o o]Fojx: Qo udet=2] Groningen ti3¥e] I FA} 3¥2le]
Bert de Beer2} Georges Hadziieannon5-& ZQA| olAlB}Era el 2
gukgol i APt dlom, o]lE2  olilziwiA: AT
(COz-philic)®} ©]Ar3gtA ¥ 27](C0.-phobic)Z F4H FHH AREAY
Hl(surfactant) Ex= 7]E3 &9 YW’ (amphiphilic)& Ad £F F
FUANE o83l EEFAE V2R T OCPAE o|FFHoE
(heterogeneously) 23 4 9t dFo] 23 F£3 girt. [14]

E3 g9 Nottingham ciolME ZAA A oA A
(anti-solvent) Aol UZ AXE £33t gt oj&2 FHe {7l
L2} XA o]stElelA ¥IE A (anti-solvent)E ©]&3t (IS4 3

ES 5] 1 9FE A Fof glrt [15]
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o
W
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fr

ayosvy JPSE FYYLEH SHAENH 37
& 493tz ork. [16)
olo} ol ZYUA olatsteiac] Y ATE oA UeelA o] Fola

2 olth 53] uF2 AUAF(DOE)E F3lA YA oAV LE ol &



g 718 Aelo] thrRe AWE FiM 7]&9 soxhlet YA F&
2} o2 A2 XA olAtEiEtAE o] &% & U] W2 FAE 3§
3 U HoFa gt ol HIEY Azt Aol ¥ AFFL=R
208 A133F - AAF olsol7] wjRolth. HAMA IFTHES BREYHE

2A1717] Y13iA B E& 23 dch AAY AAeME o= ohy
th YoM E AHE F ddg9 HIES tE o 227IES H4
shajjof 3ttt @z, AHE ¥ Hdme] AAel Wdd Purex SUiFEIHF
& 2QA RAE g3t BR AN AWEA S| EolU AHE F
HAgAN fehgold EFERS F&3 d 4 ol [17]

2. AWE :'_E}iﬂ A 3}71457)

2ol8] BS ZQUA olAHTAE o] g AWME HHAT} oyl x]
Zojq AHe}RE AFI olFolHon o] AE Jutes Fgsy AX
ot mZel A% of 714 SHUE Supramics A7 2R QO
A SIS olgs AL MA U sA BuE stz Yk wlF Los
Alamos 2% AFAojHE AUEES o83 YAty 7182 2Nz o
FE 43 ZFolth EI WAH FZo) AAE $13) n]Fe] DOEE Rocky
Flats SCDE 3§ 7jurZolch, SCDE: Sajojn Q3tgo] ¢l BEA ]
o, BAHOE QAT FAE {2 ARSI FEgolch. 2 ot
HErAE AFSl SABUY /5 AL gIstel F&stx, T 2
qh, 7+este] olAEEIAZRE FE5Eg Hesia olusiwiar s
o ThA] AbgECh o] TAL WAMY EAL Y AX B A&
g 2 913, TRU @ 2AE9 HIBGAN S3E2AL Relste] Jehs] A
B3 4 gt WIE P2 HBAYOEA Fu|Azo| Thssith. ¥y
3 W ulEy KBRS AR HE AP TR SCE AP
oo ZEete ohdold st on AEAYel Uehd PBE E
et §7] BUE} HUg QL NIpLd B AA & 2089 33
7450} 99 % o] Ao air}.
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1. QAMEE =E7|

2] Fuie] 2YA olatseia AL Azl §71% 24Wo o3
A AleRgtgdel BAH F2 RUISRIE 23, AEoN 2dY2HE AA
o 22 ‘BA 22 dP ol NEHD glon], ojNTLE o[ g3 MF
#d d7E 23] ulu|g AAolr}. 18] ‘

27 8ot DO EAE o] & IR ZEHIZ Bely|do] B
daog A= g Aot oYY AFE Wiy Hdoy $a}
Folu EFE RS A BY AFULS W don N A u}
o} go] T2 2AUA KA 714e 2% Y= FEolT).

Uit oz ZQIA o|AEELAY] o &L LYANE ARSI mEo|
PPy PN gob AARES FUY 4 A= Bolo] T2 A%
F2 gtk W 2UA o]atniEiae] oL IRE 54 AL A3
AU 2zste Bolold ALHI Qth oz AZniEeue £47)
&, SJEAz, HFE Y 5 AFEE sl ASL Bl 4
2o g2 Relo] 29A SAe d9ze Eesde olgstn 9l
th olAlE ZYUA olabztErae] o]gEol7} HriEo] MlH(Cleaning) £
ofo] AbgEIZ]l Alztstach Alety BEA £ 2UA FAE o8
HE AL szt FAY NYUE F Y2y oo RE AAY, 7|
el MES A%t EFog AMgHI gtk HIoj: HRBoIE o g
Slof Bk U et HAE Beu A Sol 204 $4 SHE o8y
54 S71E Hel weto] oy @2 AR 3 gk

Waks B Ado] XA oAHTLE o] &= 2E A B
I Ascista QxZARANN BUstA AWFolth 2YUA o azE
48 olgsid, WAL 2dF7] 48 YBolU TIE 5o AAL
kst g 4 o3, 23 MR we dddes o 4 Qo ol
3 AG TPsES Uty 9ISl ZUA o|ABTAE o] FY HEHE
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N
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2. A|HE 3N 7147

S = ZUA oJitHEAE oY AWE
ol FdstA ZEchsta dxtzz s ol 43 3 +r
AE o] &Y AYHZIE U 758 F2 2 2o oy dF= ¥ F
ojtf o]F FAMHIZIEW WAME ¥F AAo= EESIA
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13 A7 wiF

1. SAHs Metw4me] waEg

JAUAL FHEE WEHE ANHIES Aol ATulsASol
A s olonm FutdE Wb 30~40 %o Wil Rog UHA
olth (19939 7]&) ol gt vii&o] oiyt A 7 x=¥& sl Qo] 2
MEae Zsta T 1 tial B Aulel we ulge $Held
A}g-sta Qlct.

s s MEsd Hele) ExEe ANy Ans Aehs Ao
A4 9 WAE Hel de $5S 5 4 Aok Ashis £33
48B08 AN © BEdRs Avsln, SYAA AY wis A
Mul7h 2&ste, A7 HE 2Bl o3 W 2B WH U
BEDS] 45A3IE o2 & 4 gtk SAE ME ui4E O S7E 3
W2 A A 28y ol Yoy Age 2T Uy A
o] LAY Folth A 23 H7IBo] WAHA 4= 5 ME]
o] RES E 4 T} = 28 1,237]¢ AS Hasedug o]gy
=alolZeld Mol o] Rl glou} o] §A7t BAFA i Eol
o 24 el ARgol tidt ofalgol glth mxiutes E3| ow Ful A
2] 717t Betels &2 WAy 5EF AEHM HYE bbsPels U

o)
&
o

3 el QEOR AT Wb W& ZAYULE o2y
A AP o83 A s} o|Foin ot HAAE FLE A A
glEgo] AsEn 2313 SHZ|EY WS xYsia olrh E thE Al
ez yero g dalEeslE ol 8% Al el A¥HR glen, ¥
A A HZIEE YHEEIIE ARt Aelvt JhestH YAk B =
7b w2 A A kg sjde] Aele) AP Ao deA|n vk A
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o2 u&IAoT Qs ot HY g B4 west 52 Holth 2
L AR 23t Adazs il o5l Ao U x| gtk
E 1oE 19933 % 2zt wAAd MEhls U$ESEFS Jehda ch
X 1o 2oJ3hd melige FS MEhlge WwEUas HREo] 47.4 %o
dsln g1 ALE 35.6 %o Ydl= T AEEi4E QA3 WAs v
&3] ¢ B33 o 4+ vl =& AMEhSE UEHI|EPo] Aol
ARk oF 3000 B’ PEZ PHOLE WS FES AN A2S ¢ £
oith. @] MEis]go tidt AR E Y43HA] Bl ou, s @2
W& olg] wWEako] wo] ZhAZ Flow otgiA glr}
H 1 dAAE ME ujge 2EEH(1993)
3 =2 ch o]l 21y | et | gy | &3 ]
F8E WA T | uCi 6.493 | 6.403 | 25.169 | 14.850
A Bl <=
Ukl mCi | 16.368 | 1.524 | 2.281 | 3.514 %
ug-é.al»)\].‘—ak
A el 4=
AL 9 % 47. 4 23.5 35.6 14.0 %
29t g1 g | o 5,197 | 12,015 | 10,025 | 14,050 | 13,252
A Erul 5t _
I=a s o | 3,390 | 3,109 | 3,436 | 1,166 %
H 71 8%
M ey B} 1:
= HT o°é % | 65.2 | 25.9 | 343 | 8.3 *
'é'
Z)#: 45 PRo| oy
2. WA Mg Fo dE YF
Wals el )3 £8 3B ¥F2 FF A7) ulet €
A= AT oA glon, WE FQ YFOFTE Co-58, Co-609]
i RES x1x|3tal @lom, Zr-95, Nb-95, Xe-133 5= ¥ &= = Z

o2 ZAE %t [19]
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Yibs 29 FF U AYETY AGS AT BAM ¥FY o]
T Beloll isliA dots et ook X 25 WAHIYFTY olFJEE
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o & glch
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o) ejzA Zaste AL

F 2 PAMd YF 2] ol FHH
el 233 Pl i 3
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Lol & Cr, Mo, 1
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23 Az dA
ARA FRe Ao sj2ye]S ulgleE Pilot 7R BAES
AAS stgct. olgiay L pilot FEY AX|F4H =olth

I Cover Open |

~ Carbon
Filter

C02 Bomb

33 1 o]ABRIAE o] 8% WAks 0 AEYE AP L ANE B
747 FHE
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Fat

2o dA 71&L E 33 Zrh

E 3 3589 AANE

[=]
e

Z HMAZIE

A H-87)

o AR 'S AFY & Sle I

= - HAY UFFIE 6 (Ao
o2 ~10 ¢
AEE7 & R ¥ ;16 ¢
o 2=, ¥ AABA
o 2%, Y ZAHAAH

(1kge &JE5T 9 ¢ &332 714)
- 2dE 1HEA (0.65 kg) X 9(L/kg) =6 2
SE 4 2)olAt

(55,

3871

o Wh3-§7] F3|¢ 3u) ¥

: ]G5 E sl 66 L2 HA
o % ¢t : 100 bar
T o )%.2.

—

—
=, 48 AARZA

£3F)

fo rlo

o CO;, BHAFH
: 300 g-COx/min

® 10~20 bar — 90 bar=
— 10 scfm (500 g-COz2/min)AHE

YA

e} : 300 bar
e

416 £ £7]5 2080 SXYFHo R
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4, Wh2-L 7]\ Magnetic Bar MAIE
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2] 6 92 7] Magnetic Bar HAlx
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5. Heat Exchanger A%

LN EITaT A

9D 3 o

%! 7 Heat Exchanger AAIx=
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6. Carbon Filter A%

-

% 8 Carbon Filter AA%
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7. Control Box A%

\ 3200 |

8§12.0
4609
=

4244
=

304.4

1mso

L
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i

98.0

% 9 Control Box AAIE
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8. AA = dA=
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3 A2 F25F

1. Gas Booster

12! 12 Gas Booster

e Company : Haskel

e Model No. : 28881-AGT-7/30

® Max. Drive Pressure : 15 bar
® MAx. Outlet Pressure : 100 bar
e Typical Flow Rate : 144 nl/min

2. Liquid Pump

13 13 Liquid Pump
e Company : Haskel

e Model No. : ALG-32

e Max. Drive Pressure : 150 bar

@ MAx,Outlet Pressure : 600 ‘bar

e Typical Flow Rate : 1508 in*/min

_26..



3. Chiller

3% 14 Chiller

Model No. : DTC-312

® Temp, Range : -10 T ~ 100 C

e Bath Capacity : 10 ¢

e REF. Cooling capacity : 130 kcal/hr
® Heater : 3500 W

4. Air Actuator Valve

% 15 Air Actuator
Valve

® Company : Autoclave Engineering

e Model No. : 10VM3071-C1S

_27_



5. Cyclinder

a7 16 Air a3 17 0il
Cyclinder Cyclinder

6. Vaccum Pump

¥ 18 Vaccum Pump
e Company : 4H-9-31&F
e Model No. : 0il Ratary (SVO-100-AA)
e VACCUM : 2 torr

—28-



43 A Az

1. ¥h&-87]
e Working Pressure : 200 bar
e Working Temperature : 60 C
e WVorking Volume : 16 £
e Vessel Inner Size : 330 mm
e Vessel Outer Size : 390 mm

e Material : SUS 304

IR ERR I 20

13 20 Cover a2 21 ¥hg87] iF-



2. A%387]
e Working Pressure : 70 bar
e Working Temperature : 60 '°C
e Working Volume : 66 £
e Vessel -Inner Size : 278.5 mm
e Vessel Outer Size : 318.5 mm

® Material : SUS 304

I8 22 HAE7

2 23 S.T. Jacket




3. 7]

4,

Working Pressure : 50 bar
Working Temperature : 60 C
Working Volume : 66 £
Vessel‘lnner Size : 278.5 mm
Vessel Outer Size : 318.5 mm
Material : SUS 304

ag 25 2e)7)

utke-8.7| ] Magnetic bar

23 26 ¥k-2-8-7]Lf Magnetic Bar

-131 -



5. olitzlgbs YA

Rerye-

a7 27 B¥2pRA (93)

6. Control Box

RPM Controller
Main Switch

Main Vessel
Pressure gauge

Timer

ARty = 1y

Cover Switch

Main Vessel

Temp. gauge Pin Switch
Storage Tank (oub’ Storage Tank (in)
Temp. gauge Temp. gauge
Separator 1 Separator 2

Temp. gauge Temp. gauge

( Pump, Valve, Timer, Chiller ) Switch

a3 29 Control Box

- 32 -



7. + £

e Easy Closure System
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of ARg A7 H, EaVE Bl 2423 olMtLE E2AIIR
ElA =

Booster& %6“*1 A ALz (U)ol FUsto

a3 33 ARE 72} 7i47] W87

2QA o|AtHUEILE o] % AWE 23 FHFL Lo AWE
AEE Yo T olaniets JINE ZUAREN ol & WA &AL

3 exs Jidste] YR AAGAAH ZAA o|arzEtLI} Al
e 482 AAs ABE 7H4A91A Hel



5% H5BNME
1. 24 MEE AE7
7h. 3R3A™
1) Wg-87
o UTAIE : - 300 bar : EAFZ
- 300 bar : CO, AF&
= 4HAE T3

® Easy Closure Type
- Threadless Pin Closure Type
- Teflon - Urethane O-ring A}&
- 297 C0; BRCIA WHAGTHS - Hal

® Magnetic Drive
- RPM : 10007}#] 7Fs¥el
- 2§ $53A (1~108 ¢g)

2) A A-&71/+2e 7]
- 718 B2 AHY EelFZAE, HAZLEIAR JIEEE.
- Be|l7ldEs Ad AEEZR UL

3) 33FIAE
- REg-8719] 0, JEYUY AL ¢ 20~30 £
- 10 kgo CO; #4712t = o 602
- AAERE tAH g ntFA

Ll @3 gAH
Azto] #uH 24 AHYHE AFE7E 40 YPLEAY A 184A

- 35 -



& A 227 AdAoA BRHE Bt AlHS THsHAc
(A18717F : 1999 114 18¢ ~ 19994 114 234)

1) Ak
AL Wgeld (M + Waks)ol 3Y oHY AYB(LEE, 42
5)& RS MRstact,

3 34 (HS+ 3
249 AEE

2) A¥¥y

B2 AYE oML o WET 7RQHI72 bar, 23 T) &
ojat¥ElA T MERS 1 (30 &) 313, AFEIE oJ4lRtAE KUl
THA] £7)o] o]4t3jetAE 7}2(45 T) 714d(183 bar)dt I XA o]4t
!}E}_-i Hlﬁh—a- 1 3(30 &) gich chA] AZAEIIE ojaeta s &7
51 B7]o] oAby EtAE J1QH76 bar, 38 T)E ¥ 2 3] WA B)E
3l A FGE TWch £71u HAWS AA 9 WA Wes 2 2t
L2 500 rpplE 3 AAFcCL

E 4498 2 =2

Al & A ¢ gl A(2y)
Alehara) LCO, SCC0; LCO,
RET 172 bar 183- bar 76 bar

23 C 45 C 38 C
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@ HHHH

1. Cover Open 2. dE&E F¢

3. Cover Close 4. Cleaning
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3) Agdx
4 Al2e] AEA & YaHs o] 6.532X10° Be/g(12.4 xCi/n?)ol]
A AEFE Z WAats o] 3.730%10° Ba/g(7.0 pCi/n’)o2 o 43 %7}
AA=E At AALEL 7y 2 Boke WA S3H A

25 (HF + ¥AHs) 24 AHEY AAE

AHEA WA 6. 53‘?.x10z Bq/g
HEF WA 3.730X10° Bq/g
Z AAE 42.9 %

Y F A € A (Bq/g) A€ ¥(Bq/g) A A& (%)
CE-144 1.9371E+01 1. 0944E+01 43.5
BA-140 3. 7442E+00 2. 8077E+00 25.0

ZR-97 5.0162E-01 2. 6901E-01 46.4
CS-137 5. 7893E-01 3. 7292E-01 35.6

1-131 5. 9759E-01 2.7314E-01 54.3
NB-95 3. 1678E+02 1.8433E+02 41.8

ZR-95 2. 4521E+02 1.3976E+02 43.0

CR-51 4.0247E+01 1. 9744E+01 50. 9

ZN-65 2. 7022E+00 1. 2068E+00 55.3

C0-60 1. 4243E+00 1. 3602E-01 90.5

AAGo]l W VAL Uz LSS AASZ] A% JIAF AFHo|

F3}Aolx] B wigolch ZIAAA MAHS A3} #3 2E5TE

o188 Mol Mrt B F3AE A& 4 %& Zo= dyEn
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ZF d| (MEeE F¢
1.8 385 Main Power On
2. Migtzle] EHx| HE A
3. N2 =aEx| &3 (8™ Zd]|) |Chiller On (-10 T) 60 min
4. 37| &R/ EHS Air Comp. On (15 HP)
5. M EZ] Cover open Cover Pin Out
Hydraulic Cylinder Pump On
Hydraulic Cylinder Up
6. MEIE £
7. MH £
8. M &t2] Cover Close Hydraulic Cylinder Pump On
Hydraulic Cylinder Down
Cover Pin In
9 X=sH= &3 Vaccum Pump On 5 min
Needle Valve On
F A ICO F
1. STIg| 2z, &4 HA
2. MEET|e 25 2y HA
3 MIEZ MK Needle Valve Off
4 NIH= WU E ¢ct On/Off Valve On
5. 8TI1el CO; ¢ STI Valve On
Actuated Valve 1 On
6. ntE=of o&f F¢ Liquid Pump On 20 min
7. wEH500 rpm) AlEF (50 bar $E{) |Stiring On
8 MetE7(e ot MA
9. COz2l FE HX| Liquid Pump Off
Actuated Valve 1 Off
M Bt (MELE ME
1. MEFE2|2] 22, oy ™A
2. MEAIZE MH Timer Setting
3. W A= Timer On 30 min’
Motor On
Speed Controler Setting
4. wet MX| Speed Controler Off
Motor Off
Timer Off
Hf & |CO. HiZ&
1. STOY 2%, & HA
2. Hf & A|ZE} Actuated Valve 2 On
3. 41E X Actuated Valve 2 Off
& 2 |C0o, &l 80 min
1. STOS 25, e A ’
2. Sep. 1 tH&E A|=} Regulator 1 Setting (25 bar)
3. Sep. 2 HiE AlX Requlator 1 Setting (15 bar)
4. Gas Booster & Al X} Gas Booster On
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et = [(MEE ulE

1. ME2] Cover open
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Cover Pin In
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