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Recovery of C-14 in the Cement Waste Form
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Abstract

According to the nuclear safety regulation policy including the administration of radionuclides

in low level radwastes, the evaporator bottoms were mixed with cement to form a stable
solidification for identifying the recovery possibility of the C-14. The chemical oxidation
method was applied for the extraction of C-14 from the cement waste form. The emitting beta
ray of the C-14 extracted from the radwastes was measured with the liquid scintillation
counter and calculated by using the quenching correction curves. Only the beta emitting
radioactive nuclides of the C-14 in the radwastes was showed the radioactivities with the
range of 2.7E+00 ~ 3.07E+02 Bag/g.
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5o 97Ae AX WYAE FAZY PAEA/E FHAFAE Fo 29 l MY T Y=EE 3
Ae 712 A4S £HIHEL, AAHEATFAR Yo BG AP Aol 2 Fo A1

FAEY GAAAYNEES FE AW dueEA FE2AY A, ddd, Fud F
oz AA FEIAD ov, d55AE, ZEAAE Y 1A AAEFI 299es A g8d

E FAEY PAREZES AT Aoz deA 2]l o)F FEFHYL FARFS
Aolatr] A8 500 ~ 2,000 ppme} HAarel FAD 14 FAAFTSFY NEAR, ¥+ Toz A
Hr, 2AE HAe LS Fsta B47 Hd 20000 ppm FHHEE FEAYN F $E5E
4 FEA7 R Fodde FEHAd EFAA AN FHEHAYL FFAEA SAH FHFY
HAE 3t AFdFY EF 55 L9409 EEE FHIFAINAY £ gL HHE ¥
FA7uxt 5% AHE 2 geg@g oj &3t nPFAG o FHA NG NUEY EFEY
u3tg W 42 AHMES W ANWE AXE FHAA AAES AES AAlEe A
o] gl7] WEo o] Wy 3 ITul QAN E 24 FAALDE Holsle 137
e ¥4 a7=n A3l

weh] B Ao e YA HIE = ] dF ol dA we ANERSA W C-14
& AFstuzl ) PWRY 944 28, &3, 9398228 g 2A4d $5udg AdERZ 2
A A 3 *Ji}%ﬂ"& HE3ld C-14 €% 2 54& sk 28 AN Azd
NHE 23S FLP Yoz C-14& &Y, AFH

2. 49 ¥y

2.1 C-149) quench correction =4

C-149) tWsted quench leveldl W& A& &84 3z 14878Bq9l C-14 (spec-check,
Packard)& Carbo-Sorb E (Packard)®} Permafluor E+ (Packard)”} Z+zt 10mé4 7M€ vialol
8l k. Quenching agentZ+ nitromethanes AHE3FE X, 01A 20074A] AR 22 Z} vialdl
#3l4 el Quench parameter®: ®Bag] 7wl WA}% & external quench standard monitoring &
Yoz AME3EE, Quench indicator® tSIE/AEC (transformed spectral index of external
standard) mode® 3% &9 quenching correction FX-& ZAAsIH 2, ©l & Figure 19] HERRS
oH4l.

22 HAY BEEEZEE C-149 d5E =4

HAMREEERY 383 Ay S A8t C-149 I58S HF81A Figure 29 Z&
g5F FAE o] &3t Figure 2(A)e 37 E23 ¥E7loln, AE 2 KiS:0s8 AHatAl
£ #7183 3N HSO. 20mE Hrbste] 4shwbgg Fato “CO&8 2AMAT 248 MCos
carbo-sorb E(Packard) £ (F)¥% ¥h&3te] <t E carbamateE MAZAIHCH o of g 2&=&
9%TCol 1, We3te B¢ He 714 E 5~100cc/minZ &£ A0 FYAA L £&23 “COE
carbo-sorb® #A3 WMGHEH FRFoZH L BEE =G AR AF wE F
carbo-sorb & AFE& permafluor E+(Packard) cocktail®} &&3}i, liquid scintillation
counter(LSC)Z C-14& AZ3tgch 474 35€ #FE st A48 29 NEE NaCOs
o) 27143 1-pentanol® 1,3-butanediol® TZE e “C-alcohold 2 “C-toluened 714
C-149] 3FHolATh :
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Ca(OH)& ©]83le] pHE 82 F3AA AlRESH 2439 EFE Hrlst Estn 4L
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82 3Ry, ol v = ETEa WA HIVIEZRE C-149 28 A7 38 Abs
HEths $9 27] Piol M3zd AL ey Asige] dis 7] dFAEY 2 g B

ook a3y, ¥ AP E o8 g digh g§& ddE Bstd U dEe g
AETEZRE C-149 =2 &S Ao, o] & Figure 2¢] JEHITh Figure 314
C-149) ¥259 ANEE 113 Bq¥ NaxCO:% 149 ¥ 180Bq9] “C-alcohol® toluened 2z} ukg
710 A7}stn AREHE T35t “C0O,8 LA AT Figure 2014 HAL ¥2 A28 727 9
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Tt} 932:085%° 5 &L HYU Na''COye A43 ddel AY AL 2Rz,
YC-alcohol® toluene® 2z 90.120.589F 825:0.76%¢) 3)48< HGATH odd 7214 =4
“C-alcohol® toluene®] §7142 Na‘CO;BEth e 3488 Hol: e BgA Azt 93t
4R dasteihy varts 22 g3ea FH9 J1AS 2AHS] carbo-sorb E o] F&
HeEtx Ran giriFes wEHAY] WiEelw, M. S. Mozesd] #714 A8 4tstEs] A FHof
A E CO/CO; Bl&°] 021~0232.2 IR % 7h24d E4oA QARG Ba3RAT

32 94 wAd Hr|BERRE C-14 AF

LANA TAY FEHAY FAAHIIEZRE Azd AHE 23H AEE 05 ~ 1 g9 A
2E ARG PAE EEE 5 §Y9F PHS FHEE C-148 2Y AEFHUY. o4 o
AGFAFNE ol &8 HEFAMDAIE 05 g8 AFE 0ET AZ3IE B C-149] 0.09
Ba/gelien, utegre 2207 como2 SAHAT AN FAFIE o] &3ld 38y Ay
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Figure 1. The quenching correction of C~14 using nitromethane as a quencher

Figure 2. The extraction system of C-14 for the NPP radwastes. ( A: Reactor(200m¢ flask)
B: 3M H,SQ,, C: Tritium receiver, D: He Bubbler, E : Cooler, F: CO; absorber )
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Figure 3. The recovery yield of the various C-14 standards by LSC— : Counts by the
oxidation with potassium persulfate and sulfuric acid at 96-- : Counts by each radioactive
standard solution

Table 1. The radioactivity of C-14 assayed in cement waste form

Gamma dose rate

Sample uSv/hr Ba/g
‘ U 1.1E-02 3.3E+00
CE-2-EB M 1.0E-02 2.TE+00
B 1.3E-02 3.6E+00
U 2.2E-01 1.2E+02
CE-3-EB M 2.6E-01 9.3E+01
B 1.4E-01 5.2E+01
U 2.6E-01 1.22E+02
CE-4-EB M 2.4E-01 1.95E+02
B 2.4E-01 3.07E+02
U 5.0E-01 1.1E+01
CE-5-EB M 5.0E-01 1.2E+01
B 45E-01 55E+00
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