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2D F73 QEVe sidel BF AFe dfoz ANdE ustAle) FHFH AE TFe,
0N, ¥sr @ ¥Nb AT Hrle] Yo ABRAIIES ALsdch o YFS L dyd=
ZAHA AN AAEE JERIBAAET] ARSHZRE AAEHE P8 EREA e 9
YA X-A3 HEd S HEIIEE o|ES AFHOR EAIU] M TEIde AFE
ol ol whAlA H7|Ee mAYA(Nag K, Li, Cs, Ca, Mg, Al, Zn, Cr, Pb, Co, Cd, Mo,
Mn, Cy, Ti, Zr ¥ DZ5E MEdEe AA7E o789 £ dFoAE PA side] 2
Aol 23 FeIAo] st E4Ae YAt HEFE EY F URF o/ 2RBFAY
-T’Jrz, 3% aszveEadd2’ 9F S AYEAE F AE 2P Y3 FAR ohyz}
AuAAFHoE BAEE ASE of B3 radionuclide sourceE WHE7! Y3 AW S
Hg3te ddo EHAAE FHHAT AWE udA e {AG A FAY JEER
(Certified Reference Materials)e] R12E2 AA ANEE 43 d& AHE Wgez B
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2. 49

2.1. AHE 334 &8

AlE 13k A8E £3AI7]Z (47 M HNOy/72 M HCl) €889 Aodg Jole
RFFA Y] ok Nbe] Adea Falo] A3 1207 M HCle 2 vlF A 7Agd &%
AolA e E84 EFS F5 AL Ca ¥ Mge2 7Aoo dden 43 L5417
A ¢¢ow Sre] 3o JFE vHT Teflon A W cHE AL 4267150 mL,
No. 1395, Pyrex)E acid digestion bombo & A}l&3}e] B84 FAL 93 LA AT

22. #=Z# €y

Al A18E EBE ZHZ=2PY Ao 38 FA7] (1 mL, NSCAl, Germany)2
A EEodd AFAY e (Alltech, US.A)E 79 ALE3sdd. & - Fol2uB 4+ Bio
RadA}¢] AG 1x8 2 AG 50Wx8 (100~200 mesh)2 ztZ Alg3tgon 2a#e] £x 3
29E 1 mL2 23t 32 A=2vEady $2% EichromAhel Sr-Spec $4(100~
150 pm)& AH&3t o 1,000 mg #H3le @ (¢HAE 6 mm)E &8st

2.3. Nb, Fe, Sr 2 Ni9 &A%

Fe; 5 mg, Nb, Sr @ Ni; 2tz 100 ng 283 Cr, Pb, Mn, Al, Ti, Ca, Mg, Mn, Ce, Co,
Cu, Cd; &7} 25 ng K5l Y& 1207 M HCl 2 mL)9] £ F&o)2 £ dAFL &
ojmgsA Felde Wi AME Ex FEYY AR §29E FAANNEAAN 1 mLA #
AP F FEZAY Egant AAPYEEFEA 7] (ICP-AES, Jobin Yvon, JY 50P, France)
2 Y3 £&23 50|25 ¥ AU o9 & WYoR Sr& Sr-Spec £
Foll A 2El3 Nie Yol2ngFx P FE2442E739 HeAse vasdo)
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24. Nb, Fe, Sr & Ni 35& 53 2 J8x 97

AMHE 38t E ICP-AESE #4433 &34 dxgo] FAF E 19 HUAY =
o AdE ustd &84S A2 F 29 19 2& 2 EA] @2} Nb, Fe, Sr R Ni
J4€S 3 3 sty AUEEAAZRH JHEE F7Fse A

Table 1. Chemical components of a synthetic cement solution

“Metal | Conc. me/l0mL | Metal 7] Cond. ma/l0 mL |
Al 20 Li 0.3
B 9 Na 45
Ba 0.1 Mg 16
Ca 320 Mn 0.6
Ce 0.02 Nb 0.2
Co 0.01 Ni 0.1
Cr 0.04 Sr 0.15
Fe 10 Ti 0.8
K 8 Zn 0.3

Coamant solution (10 mL) B g ) T |

Evaporation
10 mL 20 mL 20 mL 3 M ZOmLB M
Dissolution with 10 mL of 12 M HCI 12 M HCt 12 M4 HCI HCY11.8 M HF| | HCI0.6 M HF
Arlon ge resin i { Bio Rad 1X8, bedvolume: 1 mi., 100-200 mash] ..° R ]
[ Sr. NI, [Cul. [Cd], Cr, Mn, Mg, Ba } 1 ( } { Feo ! Nb 1
Ca, Cu, Co
A, TI, Ca, Ce, NaJK, L T Freo. Pt 1 Mbo. PeT |
Evaporation | 10 mi. 30 mt. 20 mL
Dissolution with 3 mL of 8 M HNO, 18 MEnNo, 8 M HNO, 0.05 M HNO,
Sr-Spec resin column [ 1 g, 100180 um } . ; . ]
{ NI, fCul, G 4], O, Mn, Mg, Ba. Al, Ti, 3 I (. ICaBa i St H{Srco,, ¥(c.00,]
Ca, Ceo, Na, K, LI J ~
Ewvaporation

Dissolution with 3 mL 0.8 M HNO,
Removal of Ca as a Caf,

Evaporation
Di ioats
proltionwithZ mLs mnct 10 mt. 860% 20 mil. 8O% acetones 2 mL 10 mL
Addition of 2 mL DWW and acetic acid 6 mL acetic acid 06 M HCE 0.1 M HCI 10 M HCE

Cation exchange resin column [ Bio Rad SO0W —X9, bed volume: T mL, 100-200 mesh 3
Ni{DM: Ni, Ce, Mn, Zr
{ Ca, Mg, [Cd], [Cr], Cu, Cs }——l Loeme, H o, o e rien )

o o
=

Fig. 1. Separation and purification procedure of “Nb, *Fe, "Sr Ni in cement solid

waste forms.
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