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Abstract

When PFC(Perfluorocarbonate) decontamination technology is applied to removal of
radioactive contaminated particulate adhered at surface during the operation of nuclear research
facilities, it is necessary to develop a filtration equipment to reuse of PFC solution due to high
price, also to minimize the volume of second wastewater. Contaminated characteristics of hot
particulate was investigated and a filtration process was presented to remove suspended
radioactive particulate from PFC decontamination wastewater generated on PFC
decontamination. The range of size of hot particulate adhered at the surface of research
facilities measured by SEM was 0.1~10gm. Hot particulate of more than 2um in PFC
contamination wastewater was removed by first filter and then hot particulate of more than
0.2ym was removed by second filter. Results of filter experiments showed that filtration
efficiency of PVDF(Poly vinylidene fluoride), PP(Polypropylene), Ceramic filter was 95~97%.
A ceramic filter showed a higher filtration efficiency with a little low permeate volume. Also,
a ceramic of inorganic compound could be broken easily on experiment and has a high price
but was highly stable at radioactivity in comparison of PVDF and PP of a macromolecule
which generate Hz gas in alpha radioactivity environment.
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ARG A E A (Hot Cel)l N E AlSF Hds9 AstEd ¢ 2434, A8F dd=9 A
G 2 2ug A, AEF dds F5AE 7Y 2 st gleng &4 uigua ¥y
g3 FA R e A8 FXEUEC] ATAE HAAA AT nPAle BA(Hot
Particulate)® 3¥WAls Hd59 XA Fo g3 2450 a4 U9 WAls 47 kA
Aok agE= 4 oM AFAEE 983 T3] AHAME FUHLE ¥4 UF B
\a AANEAA 9% Hot Particulate® A AZ &4 We BAts £HE ZFojof @t
#38, Ede ©e3d mA® Hot Particulate® COz Blasting, 2€3 PFC A4, E2&v} A
23 2& A4AGNES ALt AARES Y 4 9. 53], PFC(PerFluoroCarbon) |
ANEe 712 ZH2ADH FAT PP TAEARNN FL YAE ¢ AP A
A F de AAAGEAY syl PFC A9 F AL DuPont ¢y 3M Atell A 7423 PFC
A AR A (Vertel 2454, PF-5070)8 F8 AHAZ A& 7)o PFCAl ARBHAE &%
A7tete] A AGASS ZANNG?. £ FHERY LHN LFELS HYsy Yy
PFC A% 2&L%E E¢F FAMEe] A=z Yo, PFC FAL u=9 ESI(Entropic
System, Inc.)ol A FEHo 2 ALsHET 9o, v= DOE Savannah River SitedlA 23 F<
Pu-2382 99 ¥ TRU WasteZ A 9371918 Sonatol FA A&5 A9
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Z3 % A7 B 2L F4EAY, 2718l PFCEY AAE 3o AALE B3z
PFC A3 E A2g dart st HAgFAe=2 295 PFC AFETAL PFC £4& A%
#aste A2t Hu, AgdAAANAN AAY SELAI PFC £ Wel &gt ) 299 9
¢le] gt adlmg HFF o3 Z& AEstel PRC £ 9Ule] o 9UAE AAHN gt 45
golE o] FF7F glon, g3 2o o ge WAEH, A% %o F&EE TN A
Ao Aze oo A9 2ge 0 ALY 123 Flow Patterndl W3 59 we A7
7} A Fo Ao

2 g7 PFC WA i #dg8 LHAEURE AAS7) 98 Hot Particulate L E5A4S
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1. Hot Cell 2.9 EARAI @ 29 ¢z A

1% 4RAY 8o o] &F B YAESY Z7] ARAE AsA A H 24 dAEE A
Hetel 1 A7 BAYch §ZFAAFATFL dFAMe 2EE AHE F odE 22 A7)
2 BadnAOMeE &X59x, DUPIC AH38d3AD ALE & dds d¢ 9 #49 34
% 9] Hot Particulate®] Z7]& SEME& o|&sted 2439t =8, A4 ¥ dds 9Ed 79
CRUD Particulate®] Z71& SEM22 A% 23 Fig. 13 Ze] 34 UF e 28YAES] 27
BEXE 01~10mYS & 5 At &3, z AFA4A Hot Celll A #A 8= Hot Particulate 4
S EDSE £4AT UO, UiOs Cs-137, Cs-134, Ru-106, Ce-144, Eu-154%) A3 AF oz
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Fig. 1. SEM images of particulate
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Hot Particulate® WA AAF ¥ o} final filterol A 0.2m o149 & mlAg JAES AA
£ 4oz ¥y Y2 Adg ol MgS s HZE Fld FFANG (AP ALS
 RolgdAE RAME Hot Particulate 2719 A& 03, 1, 2~3m 2719 a-AlO:% 5ume
TiO; YAI2 AAst A AYES FY3th

2. A9 544 48

PFC &7} £FAol22 £ AFA4Ed A8 Fog &84 %E dH9styd i 73 Sonatol
FAA AR Aete % Qo)X PTFE, PP, PVDF& A9t Zhzbel whofl dis] Y=te] A
2243 3P 3 9T dodsidah 97N BHRFe Z4Zbe] A samplingdte] 2
FAFS 71Fe AT 7lx ARAEE 9 JHFXE Stirred Cell Model 80502 A4 s}
dx o3 gAY FAHAEE A4 HFHUHFig. 2). Stired Cell el Fitste e A2
445mmeo] 2 Stirred Celle]l AY = U= Hl 4HS 7opsi ol H P& FL 50mLolvt. fA
PFC AlgA gL 29Yal 3g& PFC &do) EFste &k PFC &£¢8 49 pHE 40l &
EE A2(F 200T)M FPsdch. PRC &34 W] 2oda FAFH o1 *& F34F PFC
EFEY Jo oA Ee vluste AAZEE AN, A o] JFI ZoUR AF
& 2R3t AAEL S AFeA oW o3 ¢ g4 2 o %& 3¢ PFC E3-594 U9
2o9la FAE ALY F AR74A 60CY 22 10417 o4 Ax F FHAt o
4% A Stiring 224 PFC W3 Wl d54 dxE9 £XE TIF 3o A4 £33 5 gl
At AFHY 938 95t N, 722 7S SAxn 7Mgste A$ Stired Celld) EE¥E
w2 8}7] 93l] Retaining Stand Assemblyg H2& 4 it PFC 93 498 ¥3P%< PFCS
PFC ABE4A J=lx L9dxr/t 23E &8 822 RE oItgto] Fe] @ Stirred Cell
2.2 PFC Ag #Hge] 5P} &t

Lomponanis of Sthrad Caw

Fig. 2. Process diagram of PFC filtration equipment
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1. Removal Efficiency ,

E A4 golA gAY AAELELE ¥o3lE Stirred Cell®] FAI9 £ 2 At A&
FE ANst A F dx7A 60TY =2 1043 o] dx F9] Stirred Cell?] FA
g 2R3l ARG, e 71F A7 02me PTFE, PP, PVDF, Ceramic(ALQO;) 98 ol&
el 7 psiZ FHETE TAAI| L 5% T A3 249 F F4e Ho Ui gAY AARLE
< Fig. 3] Jeblich Fig. 3914 & 4 1%°] PTFE, PP, PVDF Zoxe] AAZES HE
23 FEAAMY Folrt UL W 7%l L AAEES EEY. Ceramic(AlQO;) = ot
e vadfA vtk e 5% ol AALEE BT AAE RE T2 2HGYAE AA
e dedMe B4 de e YeEwd

brane H
Filtration Time : Smin,
E <5um TiO,

Removal Efficiency(%)
a

Fig. 3. Removal efficiency of simulation particulate on selected filter

2. Permeate Volume
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T dHL Fo] AYF AFE BAFD AGEN W g AN g A YAV 2 A9l
W BR%e AA vegwon A3 dA 4R 27 Aoyt £Fd L vAdE RS
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Fig. 4. Permeate volume of simulation particulate by ceramic filter

Aq7)1A Hze] FU4% PFC LEHde] BF Wz oA B3 o]fE Stirred Cell ol ol
e YRE BHA 29udo] Eo] A AL ofF vIAF YARE] T 71F EW I
5)o] Membrane Blockage 7} E4HE Aoz AAHI ol2d 4L EF Yt o Al A
d&Ye A3 deg doj=as Ae2 BIHET Final Filtrationg $13 02 um Aes =g
AHEEH S AS 03me] BoYAte] AHE A3 10psi oldoE sgE sk 90% ¥ F3
Fg& d& F AAUHFig. 4(D)).

Ceramic Membrane : 2.0um
Particutate : a-Al,0, 2-3um
—w—3pm —»—Spai
—a—7psi  —v~10psi

Permeate Volume(mL)
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Fig. 5. Permeate volume of simulation particulate by ceramic pre—filter

Pre-filtrationg $13] Fig. 5& Fig. 4% vl23ly wte] 7|2 27|17} 20mol A8 ol &
& 29 A a-Al0:2 =7 EF 2~3m=B £ ¥ F& YA A FHF 4FE YolruR
Ak 02 mAEe g AHENE FFET FAFE AAHOR 41 2R A%E A
5psi old ez JhehE SHE 90% ol FAF A% S ¥€ 7 UM

@ PP(Polypropylene) =

Fig. 6(a)= PFC A QY49 o) 2o Y a-Al0sS] A A PP F& o838t Azt
A e JAAVE FH4%S £4F Adgoltt F o 2 AR o3 A vnFH FE A
AFAYFH vmEM tha BE Aol AW(EA) FAFE 4€ 5 At PP T AHEEUE
AL AAZTELES PVDF 23} ¥)d H%e B 5432 PVDF & Hrot Ao 0.3ume
24 934E 98 0.2 mASY F& ALESHAE FF Tpsi o)d2E FHEE ek 90% ol
Ao EREe J& 4 UAUTHFig. 6(b). Pre-filtration A3 718 2717} 20 mQ AH=He A}
43t 2~3m 2 YA e EAF H5E AT 2 02 m PP o v} FHFLS AAH
oz E%x Aty %o FeAY RIJYAE HAE 5 psi olH LR SMYS 3 90% o3 F
#FE 4& 7 A Fig. 7).
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Fig. 6. Permeate volume of simulation particulate by PP filter
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Fig. 7. Permeate volume of simulation particulate by PP pre-filter

@ PVDF(Poly vinylidene fluoride) 9
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Fig. 8. Permeate volume of simulation particulate by PVDF filter
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Fig. 9. Permeate volume of simulation particulate by PVDF pre-filter
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