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Abstract: Although inductively coupled plasma mass spectrometry (ICP-MS) technolo-
gy has been developed for nearly 40 years, it is still the most influential high sensitivity
and high efficiency analysis technology in the field of inorganic element analysis. In the
field of nuclear geology, ICP-MS has become the core technology of uranium geological
exploration and geological disposal of high-level radioactive waste, providing a large
number of analytical test data for nuclear geological research and production every year.
The samples for ICP-MS analysis include water, soil, sediment, rock, mineral, gas and
natural analogues. More than 70 elements in those samples have been measured in the
past years. This paper summarized the application of ICP-MS in nuclear geology in our

laboratory.
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Table 1 Determination of trace elements by ICP-MS using solution sample introduction
v - . . W 5 3 [ \
FE R i b 7 3 W 2 7 % o % 30k
easurin,
No. Samples Pretreatment Determined elements 8 References
range
1 7K I BRIEE 2% HNO; Cr,Cu,Zn,Ni,Cd,Pb > 0.1 pg/L [12]
2 L& il TR A e+ B A ok B 42 1 B.Ti,V,Mo,Cr,Zn,Cd >1ng/g [13]
1E 200 mg/L
3 R A5 % HNO;-HF-HCIO, % [4] Li,Be,Sc,Ti,V,Mn,Co,Ni,Cu,Zn, >0.01 pg/L [14]
A T fi#% Rb,Sr,Y.Zr,Mo,Cd,In,Sb,Cs,Ba,
La,Ce,Pr,Nd,Sm,Eu,Gd,Tb,Dy,
Ho,Er,Tm,Yb,Lu,Hf,Ta,W,Tl,
Pb.Bi, Th,U
4 W TR Y HNO;-HF-HCIO, Li,Be,Sc,Ti,V,Cr,Mn,Co,Ni,Cu, =>0.01 pg/L [15]
2% AR 1 Zn,Ga,Rb,Sr,Y,Zr,Nb,Mo,Cd,In,
Sb,Cs,Ba,La,Ce,Pr,Nd,Sm,Eu,Gd,
Tb,Dy.Ho,Er,Tm,Yb,Lu,Hf, Ta,
W, TIl,Pb,Bi, Th,U
5 KERVIRY HNO;-HF-H. SO, Li.Be,Mo.W,TL.U >0.018 pg/g [16]
T A B I T A
6 + 4 HNO;-HF-HCI-HCIO, Ti,Mn, Li,Be,Sc,V,Cr,Co,Ni,Cu, KA [17]
5 A1 1 i Zn,Ga,Rb,Sr,Y,Nb,Mo,Cd,In,Sb,
Cs.Ba,La,Ce,Pr,Nd,Sm,Eu,Gd,Thb,
Dy.Ho,Er,Tm,Yb,Lu,Ta,W,Ge,
As,Re,Se,T1,Pb,Bi, Th,U,Zr, Hf,
Sn,Te,Fe,Al,Na,Ca,Mg
7 FaEAS AV U 85 S e R B >51.7 ng/g [18]
8 WAy TR A TR 4 1A 3 i U 1~10000 pg/g [19-20]
e 45 il hy 75 B 7
9 EEREBET Bk ol FE Li K [21]
4B B A
10 BN W EHEZS BB T30 e La,Ce,Pr,Nd,Sm,Eu,Gd, Th,Dy, =>0.001 pg/L [22]
Ho,Er,Tm,Yb,Lu
11 MEVET 38 VS B A Nb.Ta,Zr,Hf,Y,La,Ce,Pr,Nd,Sm, =0.001 pg/g [23]
Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,Lu,
Sc¢, Th,U,V,Cr,Co,Ni,Cu,Zn,Mo.Pb
12 s HNO;-HCI-H, 0, S >0.1 pg/g [24]
%% VA i
13 TR YR AL S5 B2 1K i Th,U =>0.001 pg/g [25]
14 WRIREE A HNO;-HF-HCIO, La,Ce,Pr,Nd,Sm,Eu,Gd, Tb,Dy, >0.1 ng/g [26]
A T i Ho,Er,Tm,Yb,Lu
15 AN =ra HF-HNO; Cu >2.5 ng/g [27]
A %% A VS i
16 el H;BO;-HF-HNO; La,Ce,Pr,Nd.Sm,Eu.Gd, Th,Dy, =>0.002 pg/g [28]
T T i Ho,Er,Tm.Yb,Lu
17 [y Na, O, JEfh/ U,Th,La,Ce,Pr,Nd,Sm,Eu,Gd, Th, 1%~12% [29]
KHF, + NaF % il Dy,Ho,Er,Tm, Yb,Lu
18 B A HNO;-HF-HCIO, Li,Se,Cr,Co,Ni,Cu,Zn,Rb,Mo,Sh, =>0.003 pg/g [30]

WOF B

Cs,Pb,Bi, Th
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Fig. 1 Quality control chart of uranium analysis in rocks (a) and sediments (b) in 2018
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Table 2 Determination of various samples by LA-ICP-MS

MO Bt

F5  HEARER ARG KM T RE TCR /R 2R B TP Al MRl 2% ik
Measuring
No. Samples Conditions of Elements and disturbance control References
range
laser ablation
1 i H Ay 50 pm,15 Hz, Na,Mg,Ca,Cr,Ga,Rb,Sr,Te,Ba, Hg, Tl >0.1 pg/g [46]
10 J/cm?
2 A=A 60 pm,20 Hz, Mg, Fe, Ti,Mn,Sr,Ba,Be,Sc,Co,Cu,Zn, >0.02 pg/g [47]
10 J/cm? Ga,Rb,Y,Zr,Nb,Mo,Cs,Ba,La,Ce,Pr,
Nd,Sm,Eu,Gd,Tb,Dy,Ho,Er,Tm, Yb,
Lu,Hf,Ta,Tl,Pb,Th,U,Ag
3 SREAMHT 10 pm,1~2 Hz, U-Pb U-Pb & % &} 14 /Y [54-56]
2 1/em? S T
4 [ ya 24/32/44 pm, U-Pb,Hf U &H>10 ‘ug/g; [51-53,58-59]
6~15 Hz, HIf §#>0.5%
6~10 J/cm?
5 L ¥al 44 ym,10~15 Hz, U-Pb U &#>10 pg/g [60]

8~15 J/cm?
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2.1 LA-ICP-MS A U-Pb E£E
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