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ABSTRACT

A study on the waste resin reduction of the Hanbit NPP 1
steam generator blow—down system using

ultrasonic/supercritical plant

Kim, Dae Sung
Adviser : Prof. Song, Jong Soon, Ph. D.
Department of Nuclear Engineering,

Graduate School of Chosun University

Nuclear power plants generate approximately 10,000 liters (Hanbit 1&2)
waste resin that can be extracted from blow-down of the steam
generator. Some do not dispose of In a waste resin containing a small
amount of radionuclides and store them temporarily. The techniques that
separated radionuclides in a physicochemical method contaminated waste
in order to reduce the waste volume has been developed to extract.

Therefore, nuclear power plants develop and produce the device
decontamination system (ultrasonic/supercritical plants) to be able to
treat waste resin occurring in the nuclear power plants below its
disposal. It 1s reviewed technical principles, operation convenience, safety
and performance test of decontamination devices through commissioning
test, applying the hanbit 1 power plant steam generator blow—down
system and saw the possibility, reviewing the operation decontamination

equipment, ultrasonic and supercritical unit.
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A5 F oS FE-EHYS AT 294 AGAz"Ee AR, FEL7), F
A &al87], +287, olitstera htEE 9 AR, W] so® A EH
zh7te] A} AFS E 10 o Aelsch
E 10, 294 o8 AGA 2 FHLA L A
H 3 T A A & X AR & T
O Type : Quick Closure Clamp
O Material : SUS 304
O Volume : 12L(Basket)
1 F=871 O Design Condition : 280Bar @ 80C 1 ea
(Extraction Vessel) | O Max. Working : 280Bar @ 70C
O Heating Jacket : SUS 304
O Filter Basket Inside
O =7k QPd-gAF QFHRIZ
O Type : Quick Closure Clamp
§ O Material : SUS 304
FEA gaer | Y
2 (Extra%;osr;ell\)/[atenal O Design Condition : 280Bar @ 80C 1 ea
O Max. Working : 280Bar @ 70C
O Heating Jacket : SUS 304
O Type : Bolt Closure & Closure
O Material : SUS 304
3 e8] O Volume : 3L 5 e
(Separator) O Design Condition : 200Bar @ 8)C
O Max. Working : 180Bar @ 70C
O Heating Jacket : SUS 304
O Type : Cylinder
O Material : SUS 304
O Volume : 50L
4 74871 O Design Condition : 110Bar @ 70C ™
(Stroage Vessel) O Max. Working : 100Bar @ 60C
O Heating Jacket : SUS 304
O External Insulation
O Sr=7F=QPd-gAF QFHRIZ
O Fluid : Liquid CO,
39 CO, 3HFHEE | O Type : Plunger
5 (High Pressure CO, | O Flowrate : 1 #/min 2 set
Pump) O Max. Working Pressure : 250Bar
O Head Cooling Jacket & Insulation

Collection @ chosun
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Motor Power : 380VAC, 3-ph, 3HP
Temp. : - 2 ~ 15T

Al 37
6 (Heat Exchanger,
Condensor)

SUS 316 tube

Type : Internal Exchanger(Inner Pipe)
Internal Cooling Water

External Insulation

2 set

W57
(Chiller)

Power : 330VAC, 3—ph
Temp. Range : 0 ~ RT
Compressor Power : 7.7kW

YA QA

1 ea

Heater & Heating
Bath

Material : SUS34
Volume @ 50L
Electric Power : 12 kw
RTD Range : 0-80C
External Insulation

1 set

9 Controller

PC & PLC Program
Main Temp Control
Over Temp Control
Flow Control

Pressure Control

Digital Indicator & Card

1 set

10 Control Valve

Inlet Pressure : 6000psi
Process Connection : 3/8” NPT

2 ea

Pressure Safety

1 Valve

Material : SUS 316
Connection : 3/8” NPT
Setting Press. @ 4000psi, 2500psi, 1500psi

5 ea

12 Pressure Gauge

O0/0O0O0I0O0]0O0OO0OO0OOI0ODOOOO|ODOOOIOOOO] OO0

Type : B2=9Y
Case/Stemy/Diaphragm Material
: SUS 34

Range : 0-500bar, 0-200bar

5 ea

Pressure Transmitter

13 Sensor

Type : VDC, mA op &1 &4
Precision : £0.5%

Range : 07350bar

Connection : 3/8” NPT

5 ea

Liquid Circulating

14 Magnet Pump

Capacity : 304 /min

U352~ Hose ¥38+

2 ea

15 Liquid Flow Meter

OO0 |0O0|0O00O0|0

Fluid : COx(Liquid)
Flow Rate : 0-2 ¢/min
Connection : 3/8" FNPT

1 ea

Collection @ chosun
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O Mat'L : All SUS
O Max. Pressure : 300bar
O Accuracy : +2%
Supply Power : 24VDC
Output : 4-20mA

Check Valve &

16 Line Filter

Material : SUS304/316
Connection Size : 3/8"
Design Press. : 6000psi

4 ea

Ball Valve & Sol

17 Valve

Material : SUS304/316
Connection Size : 3/8"
Design Press. @ 1,000psi

1 set

Air Operated
18 Valve & Solenoid
Valve

Material : SUS304/316
Connection Size : 3/8"
Design Press. : 6000psi, 5000psi

1 set

19 Needle Valve

Material : SUS304/316
Connection Size : 3/8"
Design Press. : 6000psi, 5000psi

OO0 O0Ol0O00|0O00|00 0|00

1 set

20 7] Eful w2 v

Structure

Straight Union, Reducer Union
Tee, Cross, Elbow &

Male, Female Connector, Adaptor
Tube : 3/8", 1/4“, 1"

Filter, ©< A

Tee, Cross, Elbow &
Male, Female Connector, Adaptor
Filter, ©< A

OO O0OO0O0OO0OO0OO0O0o

1 set

Hoist & Basket

21 Zig

@)

Motor Power : 220VAC, 1-ph
&% 250kg

@)

1 set

22 71BE A7 A

4 600(W)x300(D)x800(H)
NFB

Magnet Con

Temperature Sensor

Relay

Cable, Flexible, Channel, F2=1}
CAB PC BOX

Converter

Cable Tray

e A7) A

OO0 O0OO0O0O0O0OO0OO0O0o

1 set

Collection @ chosun
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=
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OOOOOOOO

53 g : Cylinder
Z1ak2  HEATING JACKET
EAHAL ¢ 7EQPHEAL AARE

OOOOOO

o1 Set
1 HA) o] iksteia
@4 ¢ Plunger
& Hd 1 ¢/min
+Hx71 0 25MPa
L5

B : 330VAC, 3Ph, 3HP

O O O O

=k 1 1 Set

FA - A/ ZDA o] rkskE A
_’Qr

&

(*ICollection @ chosun
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O O O O O

71 : 28MPa @ 100C
A4 0 SA 182 F316L

SA 479 316L
N ¢ Quick Open/Close
SEAL : TEFLON SES SEAL
7} HEATING JACKET
olitsleta g4ty gz
AL ¢ 7hQPFAL AR

T 1 Set

W 3

*HEA 28MPa @ 70C
AAZA - 28MPa @ 80C

A4 SUS 304

7N Bolt Close

SEAL : TEFLON SES SEAL
71E%4] : HEATING JACKET

OO0 O0OO0OO0OO0O0OO0Oo0o0 000 OoOO0o0Oo0OoOO0OO0OO0

T2 Set

W 32

*HZA D 16MPa @ 70C
AAZA 0 18MPa @ 100T
A& SA 479 316L

7N Bolt Close

SEAL : TEFLON SES SEAL
7hE2] © HEATING JACKET

©)
©)

=k 1 1 Set
A Z1A/HA o] AksbekA
A2 SUS 316 Tube

2] Internal Exchanger (Inner Pipe)

Internal Cooling Water

(*ICollection @ chosun
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A 473 ALZAE o] &3 423

Ald z2E% ZFAE o] &3 AALE

28]

e - | [  gsnMzEay

=
> X0

SRR

1A

0

FAHEE

e
2|

Faelol

Eddz

Z29% AQAFAE o] &3 AFAA= Aef@dA ol HeA FAZF oF 30 ¢, AAIZE

= H7F sd. 24
HgA o] v AbsS ket 09 HaA dFE AEH sto] HPGe #AvHEA7IE
ol-gsto] AF AT AINE K 12 o yEt o HgA S HpEAbAd L 0.03 ~ 0.01
Ba/g &2 AA AR 71=A 0.1 Ba/ge <F 1/3 ~ 1/10 22 YEY o #H5%] A

go ALgE S Fol HEHA Ft)
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E 120 259 2AF AR ZebEE 24 AT
Ry, A= WS 75]%8—];]%‘
= e j=8=1 =
12 ganam | 3 | A0 | e T
AE A 10 3859 3600 0.041+0.003 MDA
AE B 20 21.71 3600 0.029+0.003 MDA
AE C 30 24.81 3600 0.030+0.003 MDA
3600 MDA MDA
A& D 40 28.44
10000 0.016:0.001 MDA
3600 0.026+0.003 MDA
AZE E 50 25.92
10000 0.027+0.002 MDA
3600 MDA MDA
A& F 60 24.28
10000 0.011+0.001 MDA
78 - 50g 10000 MDA MDA
Aol BB AA AFAE o] &3 257 Ad AIAE F 13 o dERHATH
E 13 227 AYFAE ol4d Fadwd AdA
- H] HoL/‘}LS‘(Bq/g )
Eicy H] 3L
g A S
0015
“Co 0211 0.0068
0016
AR
0.011 10,000z~
YCs 0.0137 0013
0.0065
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AAA7 CCoel HWEFro] 72004 MDA mwroZ vgton AZA7FS 10,000%
2 =8 B8 A3 0.0063~0.0065 Bg/g o2 Aol k¥stA Au ok YCse A

% 9% %7} 00137 Ba/go 2 IAEA FA814 814352301 Ba/g)l 1/10 $F2

oo =

2 AAAL 7IEAE HEedn. £, Aol F2Eo] Sl ola ol AlAH

WA e el 1y 12, 139 2ol A5 FHow BARL A & & A

_29_
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A2 A 2] 5- Way | CEH(0) | CEHE@ | CZEHO) | Ha

8200 Bqg | 160 Bq 62 Bq 22407 Bq | 48 Bqg 18 Bq

Hr2 10 kgel Agd FHASS 8200 Bg olglen Wy, 71E- A FH-5
A 3l FHANSS 7513 BaE oF 9162 %7F FgEHo dlFEe WA EFS
olEdo] EAstE AL 4 ATk e AMYEFES o] &3 MC AT

FA e MC FETd w9 ol 2 &3 o] F Aad kEA Y I AL AFE
ZA438717F ol 9] Wil Y2 2 ¥AZ IRN-150 FAE o]§38te] "Coll gt
AENE AEW AP X 15 & AAYEF vEE gelste Mcor o949
RoeAE AFAdAs Aol Agd BoFA Y BAbs S 3.25 Ba/g 1™ 0.01
mol oA+ 2.1 Bag/g, 0.1 mol oI+ 1.11 Bqg/g, 0.5 mol A= 1.17 Bg/g 1 mol 9l
A& 1.15 Ba/g ollem AAZES 7H7) 354 %, 658 %, 64 %, 64.6 %= 0.1 mol
o] Fell A= Hls=gk &S LEF WATH

i

=
il

2

~ A = 14 =
# 15 AR EE o8 C A9 ddd

SIAFS 14 = o
== (mol) CByg) AIA EE(%) H] 1
0.01 2.1 3H.4
0.1 1.11 65.8
Original resin
: 3.25 Bo/g
05 1.17 64
1 1.15 47
—_ 30 —_
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¥ 15 5 MCor odd RFAE QMG REF FEdd @92 T 2S0E ANE
oF ZAMBle] Age molER e YC wx ZAToltt 0.01 moldlAlE 2 Ba/g, 0.1
molol A= 1.03 Bag/g, 05 molol A& 055 Bq®E WESTE 1mole] 1Aty 48 o
I A 2eHE AT A9, HF5A FESIE MC BEE 0037 Bg/gE AAES
999 %% W= FEOo R eyt
I 16 2579 QAR FS o] &3k MC A4
s MO(Ba/g) 15:8(%)
C AAHEE(% H] 11
= (mol) Ba/g AERaEe I
0.01 172 47
01 1.03 633 Original resin : 3.25Bq/g
0.5 0.55 831 BKG : 0.04Bq/g
1 0.037 9.9
a9 14, 239k iRy g MC WE Fo

Collection @ chosun
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PA o) o]

I oepsros Aul Az

J

©

o 84

fex]
=1

I 4%5%2 1 Ba/gd 1/27 522 Yolx A

I

A3, TAEA 1A

HCI, HoSO4, HNOsol 4]

—~
file)

A

ol

Ty

T _w%

p)J

adl
i B A - B - R - B v
TR BB ®E|®
< | € | << | <<
S| €818 8|¢

I 2 23, d¥oM AF AAH AT

J

17 ° e Wl

10,000
10,000
10,000

10,000
10,000
10,000

Aege o3

ki

TGl A

ket

Jo
—_

7.73E-03
2742

1,000 ppm

500 ppm
265.6

7.98E-03

200 ppm
211E-02
100.47
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PN
|5

I

b
715 (Ba/g)

o]
2.12E+00

A
Z=

24 2xA71E A
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foie}
o2

o

shol AAHE
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# 18 & polymer = #el w2 DF e Watdvs 2o gtk 200 ppm FYA
DF & 10047, 500 ppm $Y Aol DF 7ol 2656 & Vel on, $x4 9 &

TR =9 1,000 ppme SHAE T Ao 274 ppmO & OFE FIHE Q] Fol wE 1tk
A AFdgd= =4 yERYA gtk 3 Polymer AFEol WE COD 53
st A3 COD #2 ¢F 225 ~ 248 ppm WA= Fdol| nX = JaFo] A glas

=L A~
g QAT

o,
N
N

o
ro

A 2d x2AA ZFAE o] &3 ADLE

@ CO, Fill-up 874

® =33 Al -—->
[ ® TUSTY U @ Y037 T ——
N 4045 bar 60 bar oflyg] —=
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¥ 19. Pilot A1 E o] &8t A A9 HWALg Co AYE &8
A e kS o = 4 FEF | FE
erl) wQle U Wb Co | MPBAM Co | S
No (ml) o %5 (ppm) F5ppm) | (%)
1 WAL Co AUTO 55.2 0.592 989
C-272 : %5ml
2 Gg-ol AUTO 60 11.2 813
DEA : 25ml
3 S00ml MANUAL 41 932
¥ 19 9 Pilot ZHE o] &3 AIFEEL AHAFE= AAQo] FAXANA =&
AQELS Hede Fdatgrh oL ol EAsH: WA Cool A5
C-272, DEAS} #2 FEZAE AFEstH 789 &9 Cog A9 HstA AAT
A& vElol WA Co B4E ol4d AdHT AP Wg $54F Aow
vheby o
¥ 20. Lab A= o] &3 d54A2 #Ad e Ay}
e _ -
i HNO; | CaCl %7 A e
N das A X sw) gz | owas | s | JE
° 2 | & | (200%) ¥% (Bo/g) | ¥=Ba/e) | o
“Co 11.17 6.51 41
1 50ml 1 X e
Cs 135 0.49 63
“Co 2.25 1.46 35
2 100ml 1 X e
Cs 0.027 N/D 100
60
272 : 2 Co 2.15 15 30
3 272 = 2ml 50ml 1 X e
DEA : 2ml Cs - - -
“Co 1.9 050 74
4 X X | 100ml e
S - - -
“Co 2.04 055 73
5 X X | 100ml e
< ~ - ~
“Co 0.65 0.67 0
6 | TBP : 2ml X X X o
Cs 152 1.67 0
— 34 —
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2. F AsAE 243

2o AARAY A @ 4K F AAAH AH AAY SAZH A M2
Aol HAEA eFkort 3 21 o yEbd npek 2ol ol EH
Cartridge Filter’} 343 Z3l5 o] =83 <7}

H 1719 Bag Filter 2 3719 o} E A
of FaqH= ol=d AATAH] A& P G Aol T ST o= WAL
stetd A= o]Fsto] AFeAd #HFA e o A AP AT HFA 9
olEde] A4 Abele] 7|QlEt= AoR dAHETh = AGHAFA AESIE HG5A o
= olEde o] AR B HuH AL JAER FA4Eo] o] Bag Filter
9 Cartridge Filtero] Zz]A o] &do] Cakes} 2 HEHZ Filtere T EatEo]

Bol 989 552 PAFORA FEE Gl WA @A A Ao oAAL

HFA S Astes =& 483 Bag Filter® &wFo] 10Lel E3sto] 13] A 234
<ol Bag FilterE A oF af= WAZFol AL 5 9lo] olo tidd RAxAE

skt
% 21 259 AGEA BRaAE 9 oAt
7o 3 A
o OlEHE AATAHA(TETETAH) 7] VY= 129
Bag Filter %2 i
. . i &5 Bag Filter?t 713 5 o= nj<(¢F 100L)
Cartridge Filter 7] %3} ‘ . i
o t-&%F°] Bag Filter 57} A4
e TX 29 BRIAA Y AL 9= ultje] %
R i _1 | 8 ‘P A o
N =3 A e AFAE A5 W=
= 2 A el
o mt] A ¥ &35 E wEE7] HE A

EE 294 AGFAE @Y 4N F AW R @Y AFAE 08T 2aAA, 24
% 7% ZUeAE MOE BAYS B Rl MuE nezd glel® A
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253 Ad@dA AFAFLS ol&
Cartridge Filter AlololA A= ™
4 — AYgEd > vMEeATs FdEH AFAE 2
Ao EAsta B TS YA AFIA R o]Fste] BAES s ZH
Algde Wy, AEIEHX (10 um, 1 um, 05 um)E A3 FT F5uS o]
tol 23 AgdAE 50 #3F s, s 22 9 ol 25aAgAA 9
2H 9 %7] x-S 9w 0.100 Mpa, 10um ZFE# A 0.060 Mpa, 1 um 7IE
2 0.050 Mpa, 0.5 um ZFE# A 0.04 Mpa® EFS

Y
3

oo
ol
Nt

o0

a9

F 22 A% 29 A A9 2y

10um lum 0.5um
ul E1 u] kA
FE 2 A FFE g A FIEE A
714 0.100 0.060 0.050 0.040
308 ¥ 0.100 0.060 0.050 0.040
60+ 0.101 0.061 0.050 0.040
7 gHel 27 4Ee FAR F ool W AFAZ 243 A Tt
o] &A% Ay} Bag Filter Akl & o] oF 0.140 Mpadl =23t fHo] dA3 =
o= & Feletlon, Bag Filter dwe] ¢#e] 0.149 Mpadll =2 dSu= ZH
7F A9 93] lum 2 0.lum ZH =] 0.001~0.005 Mpaz A &4 &&°] §l
= geledleon, ZH e 93 A4 52 Bag Filter® 10 um 7FE 2] A HH ol A
T2 A A T welA, Bag Filter Adwe] = A9l =X]7F ¢F 0.140 Mpaol =3}
W Bag Filtere} 13} Cartridge FilterE A 3}ofof 3ht),
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B

Pressure(MPa) Activity(Ba/g)
Amount of Treating
Resin PII);; Time Bag Cartridge Cartridge Cartridge Co- Cs— B 3 Note
@ (min)  Fier  (0um)  (Qum)  ©5um) 0 gz CMHS
Initial 0103 0062 0.050 0.037 2582 - 241 045
10 0123 0092 0.032 0.027
20 0134 0115 0.021 0016 MDA 043 019
30 30 0140  0.127 0.012 0.008
40 0.141 0.131 0.011 0.005 MDA 036 019
50 0142 0133 0.008 0.003
60 0143 0.34 0.008 0.003 MDA 028 014
Initial 0103 0065 0.055 0.042 2.88 241 045
10 0106  0.068 0.058 0.046 Exchange
20 0109 0067 0.056 0.045 bag filter
& 10um
35 30 0109  0.066 0.055 0.044 cartridge
filter after
40 0110  0.064 0.053 0.042 3min
50 0110 0063 0.052 0.040 operation
60 0110  0.062 0.050 0039 01874 050 005
Initial 0109 0065 0.055 0.042 1.244
20 0109 0057 0.044 0.029
0 40 0112 0053 0.040 0.027
60 0112 0051 0.038 0.025 0123
Initial 0109 0053 0.042 0028 07944
10 0132 0031 0.027 0.020
1 40 0146  0.005 0.001 0.001
60 0147  0.005 0.001 0.001 MDA
Initial 0102 0061 0.049 0034 03902
20 0118 0086 0.072 0.062
%0 40 0147  0.41 0.020 0017
50 0148 0.4 0.010 0.007
60 0149 0.4 0.005 0.003
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Zeuk A #qF ol F AR AAN} gEo THIAN BT HAeAS Y

2 53 24 AeAdS FdeAL L AR5 F 23 o YA oA A3
upel o] Aol A Alm® ARRSE HgA o FF, olE o] Wi YAk A7]7F vA
sto] o]EH S of¥slr] 93 Bag Filter ¥ Cartridge Filter7} &7] 235+ @A &
Aottt 3 23 o UE mpel o] 5316 A AP AAAA T oF 408 4
o= ZEZE A9 Tt = S & ‘ﬂ“EPOjU‘r ey ﬂﬂ’\]ﬂo] 43 st Bag
Filter®] ¥geo] dAtA FA¥= A

= &< AL 3,
ot ¢3S wEAZ 3 AlEo® wAH Bag Filter ¥ Cartridge FilterES %34
7= TR st o]F T3 1 Batch AgAol FHE = HA5A o 2w o]
4 T AEEE 83 d 2 vWiEES S99 AT dAFAd = Co-60 9
Cs-137, C-14 % H-3% 22 TS £3E o] o, dsAe F o9 dFojn
A @A EX0] 7hed Co-60e 7Ieom 2gu AAGAY s Btk
o Co-60s X3 AT 25 A A A Falstd o,

C-14% H-35 WA GAR o) $dte] R4S S 93

Amount Put Treating Pressure(MPa) Activity(Ba/g)
. u .
of Resin Time B Cartrid Cartrid Cartrid; Note
Place : ag artridge artridge artridge 5 B B 3
®) (min)  Fiter  (10um)  (lum) ~ ©O5umy 000 GBI CMHT
Initial 0.098 0.038 0.028 0.014 0.2449  0.0201 - -
A 5 [~ [~ — — — _
30 Tank 15 0.108 0.035 0.025 0.012
60 0.120 0.044 0.019 0.009 MDA MDA - -
Initial 0.095 0.048 0.034 0.014 04343 0.0287 0.73 0.65
5 0.094 0.048 0.034 0.016 - - - -
B
30 Tank
15 0.093 0.048 0.034 0.016 - - - -
40 0.093 0.048 0.034 0.016 0.05499 MDA BKG  BKG
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® 24 oA He wpel o] ol5d AAETAH 7)o WAstE vE oEdS oF
100Le] &<} A 122 vi=A]7] & 7| Filter System . 2 A zlgt A3} =g A
ol et b Wstyl Ao glloen, 13]—1‘-4 Co-60 WAls T &= ZpA| A&
712 oldtm AATHS 0 F Al wEA, 2 AGEA Y AYEEeEs T

ek Al71™A Filterol 2l F8t& Solal 29 AMSF A3 9 29 wA 3+E

=ol7] feiA e 7)o BA= v olgds wMES & ZHAAES FHAA
ﬂﬂg}% Aol A Zor AARY, 2AdA ADFA= MEAY Foll AA &
HeA g oz AJgetA] xatd7] wiol a8 Ay Alde ZYARE U
o =ZEAY HAHZANM AlgE 197 239 A E AR A 8E T35t
o AEE T8It 29A AFGEH e dFAH 219 FAEAE £ 25 o UE
Riel=s
3E 25 29A AFEA 22 AFAH A
Amount of Regand CaCls Activity (Ba/g)
C—272 DEA PF DcH (%) Co—60 Cs—137 C-14 H-3
Untreated 0.044 MDA - -
15 15 - - X
Treated MDA MDA - -
Untreated 0.826 MDA - -
15 15 - - O
Treated - -
) 20 20 O Untreated 0.542 MDA - -
20 0 Treated MDA MDA - -
Untreated 1.455 MDA - -
25 25 30 30 O
Treated - -
ZUA ADFAY A, G 75 AA SHe] FHAAME doE ®REAR o] Fast
A eggkom 19Ae] 253 AHYGAE AW dIAEE FAst Aldek A9 25
3 A7 & Feta e dFo] tFE AAE MDA wivtez FAEE AT
T AU A AFE vpel o]l &SI AFAAA L A, dHO x7|EstE A
Adago] Eojxz v g wA|7t o] wiol] 7740 FHoAe] A
Heto] Aasity % 253 A FX| A #HFA o F2E o Q= o|mHL HFHA
7F A A G AN A A YA AX F 25371 ZAME I S0 o= 4ol
— 4 -

Collection @ chosun
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7 e A= Aol AT olE MAdst] flste] =88 7)ol °F 10019
|5 L9242 I wEAT F YA 2HoR F3AA AT dE=
Fatg =9 F JEF THES FASATY. =3, AAE o4 Bag Filter %
Cartridge Filteroll ©o]¥ =™ A A==t Bag Filter’} Cartridge Filter Et} A& o

2 ge g9 olgdeelnd 4 3ol
271 ¢] Bag Filter Housing
w3 FAHAEE YER QT

704 % B ARY A4 o] Frhz

a9 17 ol AF A" 2S5 AdEA
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Bag FilterE aAlsiol o= HAZE] TAL 5 o WA, 194 25

Ag8h= Ao 27l F4E 30Le] #HgA AFS wEste A%

=
= AGFANA EHE FAE AFH) A% ATE AT 5 AED 95, F
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1 8
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EERUE FE R ERE RS E e
2 2 259 AGHAE ol st A4 BHTS] HAFAE AASE A5 ADA
YAlol Dot 7+ ARF B HEFS 22 24 #d7|E TARS FAS 2ot
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3E 260 253 AQHEA 23 AV E SR FEEHF)

pore | WA F7](L) ;ﬁl y to;) N A o

22t #H71E FF | size - (L/ton)
(um) | &5 | &F | &5 | &F L | & | &=

Wz | vElE | wE | rEE HE | PElE

12} Bag filter 25 600 200 0.6 5 0.525 | 0.315 2.625
22} Bag filter 10 600 400 0.6 2.5 0.525 | 0.315 1.313
32} Bag filter 5 600 500 0.6 2 0.145 | 0.087 | 0.290

47+ 7} ER| A ZE 5 600 300 0.6 3.3 1.400 | 0.840 | 4.620

52 7FEE A ZH 1 600 300 0.6 3.3 1.400 | 0.840 | 4.620

62k ZFEZ|AIDEH | 05 | 600 400 0.6 2.5 0.700 | 0420 | 1.750

Total - - - 36 | 186 - | 2817 | 15218
¥ 27 259 AEHA 2z H7)E dAarE(o]| & 4)
) } 22+ 7 &
bz o o xz= = 1=y4 3O g2k %
2 }' J':"7]E o 1T T—Q—Eé o T O(VOI/) ‘i‘__}'/‘g%k(L/ton)
WA ol =4 Fe 3~5 30~50
X 28 259 AGHA 22 H7E TAE(EA)
By A R it ca
e == (L/ton) (=% /ton)
2} 7 = =1 Y
PINVE SR =TT 5= | e | &4 1=
ME | maE | az | ous
12} Bag filter 0315 2.625 0.002 0.013
272}' Bag filter 0.315 1.313 0.002 0.007 @ _g__/l\_ HH %/\] :
32} Bag filter 0.087 2.90 0.0005 0.015 |oF 37% 27 A=
42} 7FEZAZE 0.84 4.62 0.005 0.023 | 3 2y
52} 7FEZ A ZE] 0.84 4.62 0.005 0023 | @ &= v HEA]
ok 29E g A 1=
63} FHER]AZE] 0.42 1.75 0.003 0.0088 °F 12 A
9 2y
WA o] =3 30~50 30~50 0.25 0.25
Total 52.8 67.8 0.27 0.34
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1 RES AE Al

Aoz s Aeg m
2 Q3 A=A 298 A A

H Al A Ao A e HE grte=ete] ste A Avts Sate] Al AEH
ol 22k H7]= ST dAoR fom F]iE & ATy Agste] 3]
gl tegto] 2xF Hr|EZ WA Hr.
® 29, 29A ADHEA e A8
2 n z = FU=F a4 H7| =
( mL,g/3]) (kg/ton)
C-272
10ml
60~ = = (DHSOOCTYLPHOSPHINIC)
Co+=
REGS DEA
10ml
(DIETHYLAMINE)
3
CIS-DICYCLOHEXANO-18-CROW 3g
Bicgz=2
(s
PERFLUORO-1-OCTANESULFONI 3g

3E 29 oA Hi= npef

of Al AFEA FAH= HA 10L i 2=

s
o] O} 26~52g 0. W 2o o2 1E9 H5A AUAES s]Zoz Aastd 26

~ b2kg A== oA
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A8 A F2 AANYD 4 sFd AR BxARc 84 9 e
BCo MCsell HaiE G2 AgEEAe 01 Bg/g Bk 9 1/3 ~ 1055 E£&
MDA $Eo= vepton] we 5l "Co At AGFEAS AAAE J1ER
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1) S=gx2obd 913 1Al 013-33%, “WAMIHI 7 E2] A A Kol B 47
2) IAEA Safety Standard Series No. RS-G-1.7 “Application of the
Concepts of Exclusion, Exemption and Clearance”, 2004

3) = AAEMAYEAKINS), "B42d dAHTHL AVE ROt A
A% (KINS/RS-N1200), 2011

4) http://www .kntc.re kr/openlec/nuc/Atomicpile/chapter3/3-7.htm

5) DOWEX Ion Exchange Resins, Product Information, "DOWEX HGR NG (H)”
6) DOWEX Ion Exchange Resins, Product Information, "DOWEX SBR
LC NG (OH)”

7) Graver Technologies, Data Sheet, "GRAVEX GR 3-16 N”

8) Purolite NRW 36, Nuclear Grade Mixed Bed, Product Data Sheet, 2007
9) Characteristics and applications Summary, Purolite Brochure, The
Purolite Company, 2008

10) SSI report, Review of C-14 inventory for the SFR facility, 2002

11) Proceeding of the Korean Radioactive Waste Society, Vol. 2(1), ppl47-147, 2004
12) Ion Exchange Introduction, Rohm and Haas, 2008

13) gt=r 53] 10-0739855, 2007.07.29.

14) J. of the Korean Radioactive Waste Society, Vol. 4(4), p373-384, 2006
15) = AA H 7| =88] FAStE 3] =2 oky], 2006

16) st= 53] 10-0747762 2007,08.02

17) Korean Chem. Eng. Res., Vol. 45, No. 4, pp 319-327, 2007

18) =53] 10-1065353, 2011.09.08

19) http://blog.naver.com/craem?Redirect=Log&logNo=40002277298

20) http://blog.naver.com/isteel9606?Redirect=Log&logNo=120187817279

21) http://www.o2bubble.co.kr/default/

22) Wai, C. M., Lin, Y., Brauer, R. and Wang, S., Talanta 40, p1325, 1993
23) Erkey, C., J. Supercritical Fluids 17, p259, 2000
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