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(ICP-AES.ICP-MS) [A] Bt U & 850 A I A RET AT EZMEARBN LK T80 R . 2 B0 AE
TR T AR R JoH X & & WONb, Ta #0558 AR & W 5 ™ A K g, S 30w 85 R R Mm% . W et
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i A7 B £ B BT R (R FR = B o€ %, critical
elements) UK A ) 31 AL 22 PR BT ok 8 T HAE @ BHE
I 1Y 71z W A 5 (Cristian et al. ,2018) , KT
2 M R 2E R TR RS 4 S (Wang Denghong et al.
2013; Lin Ronghong et al. ,2018; Wang Chenghui
et al. ,2018) . T JC 16 A& N B I PE A Z5 5 A1 T L 2R
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5 o S SRS B 96 A2 AL B A ) 2SR

55 208 A RS LR 2 . BE A R R R 2D Kt
BB S s BA R = R % BT
AE 77 5 HH A 22 70 3 (W) I 70 B R e B ol SRR 5 55 5
TS AL (ICP-MS) | H JE R 5 45 B9 1 1R O6 1% AR
(ICP-AES) KA & X 5T 4 66 5 AL (XRF) 4 =K
BAAL 19 23 B A - © 228 H T B 3t 5T 73 A 52
BB U . HAR L XEEEOR T BT R i
Fi 0 RH L B8 B AR SR A2 56 5 3 () I L 75 2 4 o
A AT A e . L AR R oT R IE LR
AT LUK i 28 3 A 2 B ST R & o (HCOR R0 77
JoT A HEFE TS R BRI AR 1 B R N A
TP FECER L RR AR R L
B O R 7 IR 4R 9 E AR 5
B B s B AN I 07 ik e T S A
FIAE A g 42 0 M LUAE ) 3 ) (Wang Denghong et
al. ,2013a, 2013b),

ARLRGEE T H 2011 4R AL =M 77" L 50
M7 BT AR R . AT AR R
JUR R4 BCSE I B 5 M 4 s Nd Rl R 5
(DS SIS
PP e 1 TR XS 25O (XRE) 70 #r F
FER DA B i A FE i = 8 oo R A AR T
ES

1 R PR IR 1 IR A B e A

WFIE 28 H B2 DL W B 2R LA ol oy 2 5
XF G, T B2 B 5 W= YL AR o » R ] TCP-MIS il 7
R RN e W1V <3 s Al [ 7 M R = ST R
FHIM LR &, O 5 A& U R R T I
FE i AR e FR B HE AT R B DT A B 45 e
TCE MR A B 1 W B LA 187 IR (iRee) (1 )
AV 5 T &R 2 4t i 2 AR il B (Zhao
Zhi et al. ,2017; Wang Denghong et al. ,2018),

108 3 A A 9 U TR R LU AL L B R B Mk
P35 Bof ) %oF b 3 4% 10 2 0 AR BF 9 400 98 9 S 3 A%
TRINTR . FE SR FRFE RN 4.0 g BIWWH 2.5 %
(NH4), SO W E W L 1 8, SLE AW T FR
B 4.0 g B IMA 32 mL.2.5 % (NH4), SO, #
W PR GHE 24 he U1 mL B3EH . MA 9
mL 5 % HNO, % BF B B AL 2 73 b # e

REE., SRABRFTHAADTHARE
73
o o

1 ORI A M L J0 R IRV AR R
MACHR AT LA BT S R S 25 A 0 3R A IR 9 B R L N
1713 S TR ABIEFEAE: fit KA JBE AT PR G DR DA %o 5
MEREER LR SRR RItS %,

1 HERNEHITR(X T )WREBMAEER
Table 1 Results of soaking and total content for individual rare earth elements ( X 10™¢)
BB LJ001-H1 LJ001-H2 LJ0o01-H3 LJo01-H4 LJo01-H5 LJoo1-Hé
o Vo = % o % = % PR
Wi it ’i*‘/ﬂ)}; W] it ’i*‘/ﬂ)}; B B %‘E)}: B B %‘E)}: B B %‘E)}: B B *ﬁ*ﬁf
Sc 0.1 11.2 1.1 0.0 9.7 0.2 0.0 17.4 0.1 0.0 13.2 0.2 0.0 12.4 0.1 0.0 15.1 0.1
Y 8.7 9.1 95.6 8.1 8.3 97.5 | 18.7 | 41.9 | 44.6 | 38.7 | 83.2 | 46.5 | 87.7 123 71.3 | 75.9 145 52.3
La | 48.5 | 52.9 | 91.7 129 123 105 368 433 85. 0 523 534 97.9 731 620 118 637 888 71.7
Ce | 49.4 129 38.3 [ 17.0 | 69.1 | 24.6 | 14.3 299 4.8 9.6 184 5.2 8.0 162 4.9 4.0 208 1.9
Pr | 15.3 | 13.7 112 36.9 | 43.2 | 85.4 | 89.1 132 67.5 | 96.5 132 73.1 124 137 90. 5 153 201 76.1
Nd | 58.7 120 48.9 143 270 53.0 328 795 41.3 332 739 44.9 428 739 57.9 516 1092 47.3
Sm | 5.7 6.1 93.3 | 11.6 | 11.9 | 97.5 | 32.5 | 42.6 | 76.3 | 40.4 | 51.0 | 79.2 | 63.8 | 58.0 110 75.6 | 88.5 85.4
Eu 1.1 0.8 126 1.7 1.3 133 5.3 5.3 100 8.1 8.6 94.5 | 14.6 | 10.9 134 16.5 | 15.7 105
Gd | 3.6 4.2 84.7 4.1 6.9 59.4 | 14.4 | 25.3 | 56.9 | 27.8 | 39.7 | 70.0 | 53.5 | 51.8 103 57.1 | 69.6 | 82.0
Tb 0.5 0.6 84. 2 0.4 0.7 58.1 1.1 2.4 46. 7 2.3 3.9 59.0 5.2 5.4 95. 2 4.8 6.9 70.7
Dy 3.0 2.6 114 3.7 3.2 116 8.6 9.9 87.0 | 13.8 | 16.9 | 81.7 | 29.2 | 24.6 119 27.2 | 31.7 | 85.8
Ho | 0.5 0.5 102 0.5 0.5 98.0 1.3 1.6 80. 6 2.2 2.9 75.1 5.0 4.4 114 4.4 5.5 81.1
Er 1.8 1.9 94. 1 2.2 2.2 101 5.2 6.1 84. 6 7.2 9.5 75.4 | 14.8 | 13.4 110 13.6 | 16.7 81.4
Tm | 0.2 0.3 63.3 0.2 0.3 55.2 0.4 0.8 51.3 0.6 1.2 47.5 1.5 1.8 84. 6 1.2 2.2 54.5
Yb 1.1 2.2 49. 6 0.9 2.1 42.3 2.0 5.1 40. 1 2.6 7.6 34.1 6.5 9.9 65. 8 5.5 12.8 | 42.8
Lu 0.1 0.4 34.1 0.1 0.4 29.7 1 0.3 0.8 30.9 0.3 1.1 30. 2 0.9 1.4 62.3 0.7 1.8 36. 8
> 198 355 55.7 359 552 65.0 889 1818 | 48.9 | 1105 | 1828 | 60.5 | 1574 | 1975 | 79.7 | 1592 | 2800 | 56.9

T & 2000 0 TR U BB O R A5 R 0 R IR U R B 0 0 5 e R A O AR S R R T R RIE AR R R = RIS

X100,
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AR T A 7 A ) S P A Y [ Ao 28 A At 2 AN — 3
(5 )R 45 7 R ot A = I TC 23 i 2 A T 25 5=
HA S SR . AR X — i 5B AL . AT )3 2 ST
“[RI 2R M b T R C A B SR R R AR AR R
P BT DLy M il £ 7 B B i DE AR LR
AL T L AT LA B R M R G R R
VR Sk, S BT B B O HOR 58 B3 BB AR IR k)
PEAERL AR . b, S I 1 s SRR I 1]
YEAF PPAR 2 5 L IR H B = SR Tl H B R
RN TR N iR 00 WS K S SN T S e
AT B e SRR BT AE R AL RE R, &5 W
BN R A BUE W B AR,

2 B8 BB 0 E S PR RUOR [RLRE S A4 R 1 R B
TR 2, [F) At 2 BB A S B A AR B R 22 AR
FIOCE 4y H X — AR HE DL X A . B, A
ICP-MS 5 #ir 4= 45 3 8 o U, A 1 a2 1R 25 76
0. 5% A2 A+ T R FH 8 R T2 11 22 42 0 468 8 7 R i 31X
(MC-ICP-MS) it 47 [a) {37 K (90 & o 05 ] RE 7S B
A AN 3 R B I 0 A AR RS R
i # A A A R T R 0 L R BRSO T
B BRIV R 0 3 RN B Y O R L S DL B T
Fn A A R ) H R

i LR & TR T R S R R IR
FLNA100804 & F 32tk Sm-Nd #4743 5, LAY
Bk MC-ICP-MS {5 i} Sm % Nd # it i 8 & T30
%22 RN = H s £ N /NA F4E 25 5 (%5t
Sm-Nd 438 . MEPLRE, AR L 57 HkE
di Z AL N/ Nd™ A A W B 22 0] o bR el R
A 0 550 s 7= M T VL PG 7 R NdTY /N
ARME X 43 o 33X 2 R R Y94 A 5 W B R+ AN
BT B AR — B0, B A — A HE R [T KRR R
TE A —FER S BRI AT AR FH A A4 0 o 2R B AR

3 SR 23 A AN [ 7 b R RS A
A 0 LA AR T R BEAT BOHE AR OGP 43 A F
s o 2 B R BE TR T R A 7 i e R
PLSEBL DA ST R A R H bR . S5 R R
B, i3 Y. Be Ml Bi =80 o0 & & & 1 5 7. Fe A 1]
PLFI WA R R (R 3D

F2 AREFHFHEL N /N RAEER

(21 Sm-Nd W5 H)
Table 2 Results of Nd'** /Nd'* ratio from different

producing areas samples (separation by Sm-Nd)

S = i FE i G FEHL | NdMS /NdM s

TWS-JK-1 DK-jk bINi) 0. 512339 . 000010
TWS-JK-2 GX-jk VLT 0.512398 . 000011
TWS-JK-3 NJ-jk biniij 0.512328 . 000012
TWS-JK-4 XK-jk VLV 0.512325 000013
TWS-JK-5 LLKEK-jk VLT 0.512376 . 000014
TWS-JK-7 CKW-jk PN} 0.512368 . 000010
TWS-JK-8 XFDKA-CP VLV 0.512116 . 000007
TWS-JK-9 LT-jkl VL7 0.512528 . 000036
TWS-JK-10 CC-k hanii} 0.512356 000012
TWS-JK-11 MZS-jk biniij 0.512357 . 000021
TWS-JK-12 LR-jk VLY 0.512513 . 000028
TWS-JK-13 WL-jk1 VLT 0. 512624 .000047
TWS-JK-14 WAHZ-jk bNi) 0.512301 . 000032
TWS-JK-15 OBT-jk VLV 0. 512364 . 000012
TWS-JK-16 LSK-jk VLV 0.512317 . 000010
TWS-JK-17 GY bINi) 0.512643 . 000423
TWS-JK-18 JCKE-jk1 VLT 0.512921 . 000445
TWS-JK-19 HSX-jk VLY 0. 513690 . 000743
TWS-JK-20 SQT-jk VLT 0.511805 . 000402
TWS-JK-21 gx-J1 haniij 0. 513500 . 000558
TWS-JK-23 GXDP binii} 0.512494 . 000161
TWS-JK-24 HY VLV 0.511998 000112
TWS-JK-25 JC1-jk VL7 0.512478 . 000057
TWS-JK-26 LCK-jk VLT 0.512677 . 000234
TWS-JK-27 | JH-HLK-2]J1 i) 0.512548 . 000042
TWS-JK-31 longa2-1jk = 0. 512260 . 000050
TWS-JK-36 WS-JK-2 7R 0. 505955 . 000160
TWS-JK-37 WS-JK-3 2R 0.503742 . 000157
TWS-JK-38 WS-JK-4 lITFS 0.504716 . 000166
TWS-JK-39 LTI-1JK i} 0. 503356 . 000084
TWS-JK-40 | dale-he2-1jk¢a) | pg)i| 0.497525 . 000098
TWS-JK-41 MNP-1JK g )i 0. 499439 . 000070
TWS-JK-42 | NMGZDKO01 N5 0.503042 . 000097

3 BT WM BYAR A b B A B R

Pk VA= R

T 3ok B O B 1 2.5 %% 19 B R 500 R 5
o BN AR DA A L1 8 DL 2V
20 FE AR ST 995 50 XS e 50 S i i
U S 75 o B LR - 5 B0 0 R
A 0 T 77 1 3L €6 U B 1 R 29 1 89 T
W BT -t 0 A T T L P € B
B X BRSO AT B 10N K i
Jok 0 R VLW P R o TR T %
k2 60 16 B2 2R S R 30 8 S
PO 5 7 PSR T B IR . E VPR X B
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Table 3 Results of trace elements content ( X 10~%) for

rare earth concentrate samples from different origins

77 4 B dh S 1600 4= Be Y Bi

NM-1 | BYEBZDO001 QT13050002 | 2.72 1080 29.4
NM-1 | BYEBZDO001 QT13050009 | 3.01 1091 27.4
SD-1 WS-JK-1 QT13050003 | 0.58 209 22.6
SD-1 WS-JK-2 QT13050004 | 0.66 213 23.3
HN-1 | JH-HLK-2]J3 | QT13050007 | 0.18 | 92843 0.23
HN-1 | JH-HLK-2J1 | QT13050008 | 0.15 | 90550 0. 27
YN-1 longa2-1jk QT13050011 75.3 | 53660 0.07
SC-1 MNPI1-1JK QT13050012 | 5.44 766 176
SC-1 MNP1-2]JK QT13050013 0.6 533 152
SC-2 dale-Zn2-jka QT13050014 10.5 297 0.79
SC-2 dale-Zn2-jkb QT13050015 | 5.13 781 0.33
JX-1 JCEK-JK QT13050020 | 70.6 |194300 0.8
IX-2 HSX-JK QT13050021 26.9 |232400| 0.29
GX-1 LT-JK QT13050027 | 45.8 |123400| 0.13
GD-1 HY-JK QT13050028 175 11025 1. 26
GD-2 DBWF-Z QT13050029 180 96140 0.19

W HEAT T IR B AN B i T 5 R 5 = N kG
Wb 45 R b AT T X EE (R ), 85 R R A
RAf.

W J5 5 ) G BEAE T 4 — B LOT R & AR
RS AT A S A 485 2 X3 ik R A A v k. B
T U5 R PR R B A B 3 B e R i A O Tk

B ARG ER A LA,

4 B A VHE A VPR A TP R A
M B2 D0 3R [R] I 0 T 56

SR FHVRR B B 3t A R 10 A 2 14 A o T A0 L )
J5 BRI O AR R A i B A R 0
R JU IRV AE L 8 B VR I R g Y
X T e A O 2O A B H R R RO AR 2R v
M # (Lu Yan et al. , 2018; Guilherme et al. .,
2019) . AWFFE A H A T A R A A
i 8 22 0 R I A2 Al SR P TR 0 G Rl 0 V1S i«
BEJ5 1 ICP-MS Shbr ik BH200 & W87 7 . &5k
RF s 78 T SR R G . L & &=
W . Nb, Ta # & 85 AR 5 W 5 7 K i, 5 Bk
RAEG AL

AHIF 5% % FH UL BE R B 1) AR B 120°C 10min
150°C10min.200 C40min = #5 i (1 15k I % kE J7 20,
PIFREH 5 41 (GBWOT7185) 45" £1 (GBW07241) ji{
G303 M B o8 — bR E W) B A E AT 11 ST,
ICP-MS 2, %1% J7 % 1) HE T B RS %5 B 0 47
k. DLAH BT A B v b B R — bR Y R
(GBW07238,GBW07239) PEAT 5256 . %} 7 2 1) i 1

F4 TEETERIHNAHEENERNRERLR(X107)
Table 4 Comparison of field and indoor accuracy results of rare earth in a mining area of Jiangxi Province ( X 10™%)
H J5 5 g Y lLa | Ce | Pr | Nd|Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu | &1t ABER | ZNER
2 ) TRE203 %[TRE203 %
1 |C886| 1.63 | 196 | 105 | 48 36 38 11 5 0 0 0 0 0 0 2 4 445 0. 054 0.052
2 | C891| 1.78 | 288 | 466 | 161 | 154 | 223 | 48 22 48 8 29 6 26 4 17 5 1504 0. 180 0.152
3 |C892] 1.82 | 268 | 252 | 78 82 | 100 | 23 11 8 4 22 4 20 4 17 6 898 0.108 0. 144
4 | C913| 2.44 | 538 | 450 | 155 | 142 | 200 | 42 21 77 14 73 13 56 10 46 9 1848 0.222 0.132
5 | C914| 2.06 172 0 0 3 0 0 0 0 0 0 0 0 0 2 3 180 0.023 0.048
6 |C919| 1.88 | 192 | 1087 | 413 | 395 | 684 | 132 | 57 | 153 | 20 53 9 30 3 10 2 3239 0. 384 0.152
7 [C923] 1.83 | 495 | 234 72 77 97 24 12 24 6 41 8 39 8 34 6 1176 0.143 0.132
8 |C931| 1.84 | 185 | 166 | 51 55 62 16 7 0 0 3 0 5 1 5 3 560 0. 068 0.062
9 | C660| 1.91 | 308 | 401 | 136 | 138 | 201 | 43 20 41 7 32 7 29 5 22 4 1392 0.167 0.178
10 | C663| 1.98 94 0 0 0 0 0 0 0 0 0 0 0 0 0 1 95 0.012 0. 039
11 | C652| 2.22 0 716 | 272 | 281 | 495 | 100 | 43 89 11 24 5 16 1 2 0 2052 0.243 0.126
12 | C653| 1.96 0 510 | 172 | 185 | 304 | 61 26 38 3 3 2 8 1 1 0 1313 0.155 0. 100
13 | C670| 1.85 36 | 437 | 143 | 154 | 237 | 47 21 30 3 7 3 12 2 5 0 1135 0.135 0.103
14 | C671| 2.12 | 297 | 832 | 299 | 284 | 443 86 40 134 21 80 14 55 9 36 3 2629 0.313 0.114
15 | C685| 1.85 | 400 | 585 | 207 | 195 | 288 | 60 29 | 110 | 17 83 16 65 11 47 5 2118 0.253 0. 187
16 | C686| 1.94 | 621 | 331 | 107 | 113 | 158 | 35 18 60 12 77 14 64 13 55 6 1683 0. 204 0. 160
17 | C712| 1.85 0 31 5 30 42 12 5 0 0 0 0 0 0 0 0 125 0.015 0. 056
18 | C713| 1.92 0 136 53 65 109 25 11 0 0 0 0 0 0 0 0 398 0. 047 0. 059
19 | C697| 1.94 66 | 809 | 281 | 265 | 398 | 74 32 87 11 26 6 23 3 10 0 2092 0. 248 0. 159
20 | C698| 1.89 | 286 | 797 | 272 | 250 | 360 | 68 32 | 115 | 19 74 13 50 8 32 3 2380 0. 283 0.167
21 [ C666| 1.94 0 321 | 105 | 126 | 210 | 44 19 7 0 0 0 2 0 0 0 834 0.099 0.120
22 | C667| 1.87 57 1224 | 447 | 433 | 730 | 136 60 165 21 52 10 33 4 11 0 3383 0. 400 0. 160

TE B 43 BT B 50 3 S0 30 LUAH 107 99 2 B0 AL O S Ak 4, AR I RIS % 40 i 1 4 i I W 25 2R (TRE203%0) , Horpr Ce #5460 CeOs 315, R
B 1. 2284 Pr 58460 ProOn iF 5. RECK 1. 20825 Th # 4k Thi Or 715, RECH 1. 1762 HAb I 3% = S b — W IE 03T 5.
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FEVEAT TR M E S5 R ULk 5 fnsk 6. 45 EM,

BOHE T 58 4 2 DZ/T0130—2006 ¢ i it 57 7= 52

6 2 I o R A BT )R

£5 RETEBTARSSMIREYRBEEER
BBELER(X107)

Table 5 Results of precision and accuracy for niobium

tantalum ore and tungsten ore reference materials ( X 10™¢)

GBW07185 GBW07241
TR (If 1{1E) so[EGE) s Ji,] 1{1E) N
Li | 58.84 | 4.5 | 49 |2.8| 293 |16.6](300) %
Cul| 14.47 | 1.35| / 961 |51.5| 960 | 40
Zn | 64.28 | 2.98 | / 1020 |5.63| 1030 | 80
Ga| 18.98 |0.74 | / 17.7 |0.75] 16.5 |1.4
As| 1.91 |o19| v 66.5 |4.17| 69.9 |9.3
Nb | 3851 | 156 | 3635 | 70 | 38.5 |2.69| /
Mo | 0.25 |o0.02| / 1040 | 46 | 980 | 60
In 0.026 0 / 1. 88 0.11 1.3 0.3
Ta | 8211 | 376 | 8353 | 164 | 8.5 |0.56| /
W | 202 |o0.77| 21.4 | 1.8 2026 | 85 | 2200 |200
T 1.02 |o0.06| 7/ 2.1 |0.11] 1.8 |o.4

2 S NBEAS B LR,

Ro6 SHT OGRS TIREMRAERE

HER(X107%)

Table 6 Results of accuracy for molybdenum ore

reference materials ( X107¢%)

GBW07238 GBWO07239

TR | WEM | M s DE | T s
Li 2.67 (3.2) 12.8 (13)

Cu 95.7 93.6 12.3 48. 3 48. 6 5.7
Zn 91.6 65.5 134 120 10
Ga 27.8 25.1 2.1 21.7 23.1 1.5
As 1.21 1.6 0.4 1.4 1.0 0.2
Nb 5. 87 / 9.62 /

Mo 15641 15100 300 968 1100 10
In 3. 84 / 1. 59 1.3 0.3
Ta 0.19 / 0.59 /

\ 3628 3600 300 973 1000 100
Tl 0. 056 0. 06 0.03 0.22 0.21 0.02

5 FRIE UL =H B Ay FURE i 4 A

e 7k

PIinNg=n|

LA 5 1%

PR =M A1 B b T B2 2% i BN o0 R
B2 AT BE ] — Fh LA I 7 12 0 RE A e BT A5
T ER I 3 T L 7 22 4 MR o 288 TR0 L R o ) ]
RT TAHB=ZHBLERARLFIIREMNLHE

Table 7 Methods for the determination of critical elements in ores using modern instruments

a2 U5 1 4 B BE it o figt FEARFE 5 35
i 076 BE G 2R R+ R R+ SRR | RN E R LA CRE R A R A R
RBAEBMROSME LT | +REARHHRBREOIT R RS M. 8RR | S P EREETE. RABERIE S8 . T A% | Al. Fe. Ca. Mg.
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Table 8 Characteristic of common ores containing critical elements and determination methods
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Abstract

This paper systematically summarizes the new progress made incritical elements mineral experimental
testing since 2011. The experimental research results of extracting ionic rare earth elements {rom ion-
adsorption type rare earth samples by soaking with ammonium sulfate and tracing rare earth origin by Nd
isotopes and trace elements, and, quick qualitative and quantitative analysis in field using XRF for ion-
adsorption type rare earth sample are mainly introduced. The results showed that the difference of
extraction rate of each rare earth elements could be clearly reflected by using 2. 5% ammonium sulfate
solution immersion extraction and ICP-AES and ICP-MS determination. Nd143/Nd144 isotope ratios in
rare earth samples were determined by high precision MC-ICP-MS. The difference can be used to trace
different rare earth samples origins. Through accurate analysis of rare earth and other trace elements in
rare earth concentrate samples from different producing areas, data correlation analysis and data
classification analysis were carried out. By comparing the contents of Y, Be and Bi, the source of rare
earth concentrate can be judged. Rapid qualitative and quantitative analysis in the field can complete the
determination of one sample in 20 minutes. This method can not only qualitatively judge whether it is ion
adsorbed type rare earth, but also quantify the content of rare earth elements in each ion phase, and the
result is in good agreement with the accurate analysis results in the laboratory. It can provide technical
support for rapid screening of ion adsorbed type rare earth deposits in China. Determination scheme of
critical elements in tungsten molybdenum and niobium tantalum ores using ICP-AES & ICP-MS with
mixed acids microwave decomposition of samples are also mainly introduced. The characteristic of this
scheme is that the hydrofluoric acid-resistant system is adopted. Especially for high content W, Nb and Ta
samples. Otherwise, hydrolysis is easy to occur, which results in systematic low determination results.
The characteristics of common geological samples of critical element ores in China are summarized.
According to sample types, matrix characteristics and elements of interest, 10 new methods for critical
elements determination using modern analytical instruments have been established. These methods meet

the specification of testing quality management for geological laboratories.

Key words: critical elements; determination method; ICP-MS; ICP-AES; microwave decomposition



