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oM = ASEESE(CRM : Certified
Reference Material) 4 £& 0|50 Thi} U9
5480 HlLE 53 ICP-MSE 0|83t Thit U
HMHo| OFAMS WIS O [CP-MS SAMH
= 08319 AlZo| HOfHD U= HFA T E
2 18 F AHE 19 F, HOAUE 4 F= HYs5IH
Thil} Ug 45t

2.1 A2 o A|QF

2 Aol EFAZEZ-2 NIST(National Institute
of Standards and Technology) SRM(Standard
Reference Material) 1944(New-York/New Jersey
waterway sediment), 8704(Buffalo river
sediment), 278(0Obsidian rock), 1633c(Trace
element in coal fly ash), & 47(X|& AtEsIY
CH Alef2 2E 2AAF 5822 32% HC,
65% HNOj3;, 28~30% Ammnoia solution (Merck
EMSURE® KGaA)Z ArR3t¥ L Fe carrier =
Iron(Ill)  nitrate  nonahydrate(Sihma-Aldrich,
ACS reagent>98%)E O| 850 A ZR5IFoH &
8o A= Lithium metaborate, Lithium

bromide(XRF scientific Limited)&

2.2 M3

ArEsHR

.

ICP-MSE 0|83 Thi} U £4¥o| 954 H
7r0| 105°C 7

Tt THeol Fig. 1 9 ABIPYIL
ZE SRM 05 g Lithium borate

15 g,

Lithium bromide 0.2 g& HZTZ7H]0| ‘20 700

~1100°Cel F7rofAM 25 & &2 bead
BrE 3 5% HNO; 100 mLo| &sHstedct.
Al2E Fe carrier 25 mg2 21 NH4OH
St0] pH 7 HE{OllA IZdA[74 3800 rpm

YRS 3 H5ALS HIYD

=
s
k=X
=

6
b=

HCl 30 ml 2 83li5t0 A|2& A|-£lo|-<ﬂ|:|-

HAZZ2 A|B= 105°C, 4 A|7HSOF HZR
550°C, 8 *I”Eor 2|3t5t0f 3| 23etE ARE

83101 Fig. 1 2t 20| &4 H79 0%

YYOR Thit US BA5IAT

2 ol

Ig-l
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NIST SRM 1944, 8704, 278, 1633¢
Dry 105 T, 4 hr

Sample

Dry 105 C, 4hr
Ashing 550 T, 8 hr
]

700-1020C,
Alkali-fusion

Fe carrier 25 mg
pH 7 using NH,OH
Fe(OH), precipitation

Centrifuge
3800 rpm, 6 min

$MHCI30 mL

0.22 pm filtration
SPECTRO-MS measurement

Fig. 1. Schematic representation of experiment.
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Accustandard®oA A Z=  Thorium

standard

1000 pg/g, Uranium standard 1000 pg/gQ EZ=E
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HZ 2% HNO;E 35|M310 05, 1, 2.5, 5, 10 mg/LY
AYMS DAEE BEUCH RE NEBE AT

oo ZAEO|Z 3|A5t0{ ICP-MS(SPECTRO-MS)S
0| &50] S4oIH.

o
84 B AFEH ASEEEEES = 919
Al 2Rl ASFAAS DALt H|2SH FEE 7HA[L
A ALEM QJASEEZEH 4T0| OfF ICP-MS
£ O|&%t Thit U 2A4He 2/4+&82 Table 1.1t
Z0| Thit U9 2l+82 ZfZf °F 98.7%, 98.5%
O|F ol AHEZH2HRSD : Relative Stanadard

Deviation)= Th2 1.2%, U2 1.9% 9 ALE Lt
EFHICE 0|2 S That U 3|48 25 98%
oj4o TiQ £ HHESF 2% 0| HULE
LIEfH o 2N ICP-MSE 0|85 Thif US| 2AMH
2 A F Thilf U 240 8 =~ A= &
B3 BMEOR WUEC
Table 1. Recovery of Th and U using ICP-MS
Recovery (%) RSD (%)
CRM
Th U Th U
1944 97.4 98.7 1.3 1.6
8704 98.4 100.5 2.3 1.0
278 98.8 98.8 4.0 1.9
1633¢c 100.3 96.0 1.6 1.3

3.2 AFA29| Thit U 24

E8H2E HAEd ASAA T EHY 18 F,
AIME 19 F, HQAE 4 FO ICP-MSE ©O|&&t

Thit U9l &AM ZAUE O-39 Table 2. 0 LIEfLY
ALE. AEAAHQ Thily US| A AL}, Tile The
974 ~ 52.23 mgkg", US 4.04 ~ 9.30 mgkg'
O|¥ 2 Cement?] Th& 1.41 ~ 25.34 mgkg’,
U2 0.60 ~ 10.56 mgkg™”, Paint®] Th2 0.02 ~

2.57 mgkg', UZ 001 ~ 059 mgkg' £=Z°
AE HID The Z1 sEc= Tile-11 22
52.23 mg'kg', U9 %I SELX= Cement-1622

10.56 mg-kg” 22 BEME|QICt

904 | 2015 BIRANTY I2313| FAlsHETIE| =20k

Table 2. Th and U concentration in Building material

Th U
Material
Min Med. Max Min Med. Max
Tile 97 166 522 40 52 93

Cement 14 66 253 06 22 106

ICP-MSE 0|83 UsE EMALE
=L 2 AN TAEA report?f H|wsk AuE
=9 Table 3. O HEFHAL. = AFOAM =4
HAEZA F Tilelt Cement A|== IAEA report
OlAM AAlot Boz|eh AR #+59 YAitessE
AL Qe AL TWHEAD,
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rob 00 oor

=
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Table 3. Comparison of NORM activity in building material

IAEABBq-kg™)? This work
Material (Ba-kg™)
232Th 238U 232Th 238U
] 20 ~ 30 ~ 40 ~ 50 ~
Tile

200 200 212 116
Cement 7 ~240 7 ~ 180 6 ~ 103 7 ~ 130

a) IAEA 2003 Tech Report 415, p. 104
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