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Table 1 Measurement conditions of elements by WD — EDXRF
WA B RO i A5
S S ¥ 1 T S o
(kV) (mA) (um) IR i R [E30eE HE 2
Na Ko , 30 120 PX1 700 Flow 25 77 27.72 1.69 -1.76
Mg Ko » 30 120 PX1 700 Flow 21 81 22.93 -1.51 1.88
Al Ka, » 30 120 PE 300 Flow 21 77 144.86 -1.11 -
Si Ko, » 30 120 PE 300 Flow 23 78 109. 10 2.09 -2.16
P Ko , 30 120 Ge 300 Flow 25 78 140.98 -1.42 -
S Ko, » 30 120 Ge 300 Flow 30 75 110.70 1.67 -1.76
K Ko » 30 120 LiF200 300 Flow 28 70 136.71 -2.14 2.52
Ca Koy, 30 120 LiF200 300 Flow 29 70 113.12 -2.96 2.37
F Ko , 30 120 PX1 700 Flow 22 78 43.26 2.38 -
Cl Ka, » 30 120 Ge 300 Flow 34 76 92.74 -1.20 1.34
\Y Ka, » 30 120 LiF200 300 Flow 32 69 77.24 -0.91 -
Ti Ko , 55 66 LiF200 300 Flow 30 70 86.17 -0.99 0.94
Mn Ko » 55 66 LiF200 300 Flow 15 68 62.98 0.94 -
Fe Ka, » 55 66 LiF200 300 Scint 8 80 57.50 -1.65 1.60
Cr Ko, » 55 66 LiF200 300 Flow 14 68 69.37 -0.91 0.86
La Loy 55 66 LiF200 300 Flow 32 70 82.93 -1.47 -
Ce Lay » 55 66 LiF200 300 Flow 27 69 79.06 -0.83 1.53
Sr Ka, » 55 66 LiF200 300 Scint 22 78 25.11 -0.83 0.88
Ba Ko, » 55 66 LiF200 300 Scint 28 73 10.97 -2.47 0.63
Cs Ko , 55 66 LiF200 300 Scint 28 73 11.41 1.10 -
Rh Kay » 55 66 LiF200 300 Scint 12 79 18.39 . .
Nd LB, 55 66 LiF200 300 Flow 15 68 65.15 0.69 -
As Koy, 55 66 LiF200 300 Scint 18 78 33.97 0.89 -0.58
Co Ko, 55 66 LiF200 300 Scint 18 78 52.77 1.41 -2.46
Gd Loy » 55 66 LiF200 300 Scint 21 78 61.15 0.90 -
Dy Loy 5 55 66 LiF200 300 Scint 17 78 56.59 -0.48 -
Er Lo, , 55 66 LiF200 300 Scint 18 77 52.61 0.68 -
HE A O AR
PR . . s AR HL 3L e N S e EOGBIX EOGERIX
[SRUbIS 4 Aeit e (kV) (mA) e Ehds B H IR (keV) 5B (keV)
Rb Ko » 13.37 ED-D 55 66 None D=0.6 SDD No - -
Sr Ko, » 14. 14 ED-D 55 66 None D=0.6 SDD No - -
Y Koy, 14.93 ED-D 55 66 None D=0.6 SDD No - -
La Ko, 33.30 ED -D 55 66 None D=0.6 SDD No - -
Ce Ka, » 34.56 ED-D 55 66 None D=0.6 SDD No - -
Pr Loy » 5.03 ED-D 55 66 None D=0.6 SDD No - -
Nd Loy , 5.23 ED -D 55 66 None D=0.6 SDD No - -
Th Loy » 12.95 ED-D 55 66 None D=0.6 SDD No - -
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U Lay » 13.59 ED-D 55 66 None D=0.6 SDD No - -

Pb LB, 12.61 ED -D 55 66 None D=0.6 SDD No - -

Ni Koy, 7.47 ED -R 55 66 None D=0.6 SDD Yes 7.34 7.77
Cu Ka; » 8.04 ED -R 55 66 None D=0.6 SDD Yes 7.93 8.37
Zn Ka, » 8.63 ED -R 55 66 None D=0.6 SDD Yes 8.54 8.99
Ga Ka, » 9.24 ED -R 55 66 None D=0.6 SDD Yes 9.16 9.64
Ge Koy, 9.87 ED -R 55 66 None D=0.6 SDD Yes 9.82 10.30
As Ko » 10.53 ED -R 55 66 None D=0.6 SDD Yes 10.49 11.00
Se Ka, » 11.21 ED -R 55 66 None D=0.6 SDD Yes 11.19 18.94
Br Ka, » 11.91 ED -R 55 66 None D=0.6 SDD Yes 11.92 12.44
Rb Ko , 13.37 ED -R 55 66 None D=0.6 SDD Yes 13.43 13.98
Y Kaj , 14.93 ED -R 55 66 None D=0.6 SDD Yes 15.04 15.62
Zr Ka, » 15.75 ED -R 55 66 None D=0.6 SDD Yes 15.88 16.48
Nb Ko, » 16.58 ED -R 55 66 None D=0.6 SDD Yes 16.75 17.36
Mo Ko , 17.44 ED -R 55 66 None D=0.6 SDD Yes 17.64 18.27
Ag Ko » 22.11 ED -R 55 66 None D=0.6 SDD Yes 21.53 23.20
Cd Ka, » 23.11 ED -R 55 66 None D=0.6 SDD Yes 23.21 24.21
Sn Koy , 25.19 ED -R 55 66 None D=0.6 SDD Yes 25.66 26.40
Sh Ko » 26.27 ED -R 55 66 None D=0.6 SDD Yes 26.78 27.53
Ta Loy » 8. 14 ED -R 55 66 None D=0.6 SDD Yes 8.03 8.47
\ Loy » 8.39 ED -R 55 66 None D=0.6 SDD Yes 8.29 8.95
Pb Loy , 10.54 ED -R 55 66 None D=0.6 SDD Yes 10.50 11.01
Bi Lay » 10.83 ED -R 55 66 None D=0.6 SDD Yes 10. 80 11.30
La Ka, » 33.3 ED -R 55 66 None D=0.6 SDD Yes 33.86 35.06
Ce Ka, » 34.56 ED -R 55 66 None D=0.6 SDD Yes 35.18 36.23
Pr Ko , 35.86 ED -R 55 66 None D=0.6 SDD Yes 36.71 37.59
Nd Ka, » 37.17 ED -R 55 66 None D=0.6 SDD Yes 37.94 38.96
Pm Ka, » 38.48 ED -R 55 66 None D=0.6 SDD Yes 38.94 40.20
Sm Koy, 39.92 ED -R 55 66 None D=0.6 SDD Yes 40.32 41.70
Eu Loy » 5.84 ED -R 55 66 None D=0.6 SDD Yes 5.69 6.05
Gd Loy » 6.05 ED -R 55 66 None D=0.6 SDD Yes 5.90 6.28
Th Loy » 6.27 ED -R 55 66 None D=0.6 SDD Yes 6.12 10.58
Dy Loy , 6.49 ED -R 55 66 None D=0.6 SDD Yes 6.35 6.73
Ho Loy » 6.72 ED -R 55 66 None D=0.6 SDD Yes 6.58 6.97
Er Loy » 6.94 ED -R 55 66 None D=0.6 SDD Yes 6.81 7.21
Yb Loy » 7.41 ED -R 55 66 None D=0.6 SDD Yes 7.29 7.70
Th Loy , 12.95 ED -R 55 66 None D=0.6 SDD Yes 12.75 13.52
U Lay » 13.59 ED -R 55 66 None D=0.6 SDD Yes 13.64 14.19
La Loy 5 4.65 ED -R 55 66 None D=0.6 SDD Yes 4.43 4.79
Ce Loy 4.84 ED -R 55 66 None D=0.6 SDD Yes 4.63 4.99
Pr Loy » 5.03 ED -R 55 66 None D=0.6 SDD Yes 4.83 5.19
Nd Lay » 5.23 ED -R 55 66 None D=0.6 SDD Yes 5.03 5.40
Pm Loy 5 5.43 ED -R 55 66 None D=0.6 SDD Yes 5.24 5.62
Sm Loy , 5.63 ED -R 55 66 None D=0.6 SDD Yes 5.45 5.83
Ba Loy » 4.46 ED -R 55 66 None D=0.6 SDD Yes 4.25 4.59

e TSR -7 AT Rh RN R E BT, O T St A%

# 1 #1 Na, Mg ALSi \P.S K, Ca F.CLVilliE  LUSREFGIER 1 s U | L s — 20, 70 S0 6 i (] A
MEE LD 30KV, LA 120mA , Tt il £l AOTR D0 T, S R I I6F 8], $2 w5 Bl Dn 2 A AG
R R 3L 3825, oA 0 IR N E] G 344s, BNRE FRAIMERGIE . i Ti PP 40kV 90mA 5 55kV |
At AU HEIN ] 7265 ATT K% Ti Ba La Ce #EFFRY 90mA FJEATXS LE, HERH L RNS HEai B2 mi 450/ )N B |
JEE LT 40k V L 90mA F LI 55KV 66mA SRR o AR 55KV 66mA Z5 Tl E
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P XRE 35300 4T EOR T BIE o REUK
WETTREE , W TR R A Rh Ko 2R R0 5 3
PEAE BR300 R BHEAT R 5 XA T A & T4
HICE I AEATIE AR & T AL, SRS R ifE
2RI F AR TR i IS5 B DR i S MR . O T
S22 RS AL AR FRER A i 10 T R, A SR
A (A T B R A T R A T
GBWO07101 ~ GBWO7114 , GBW07120 ~ GBW07125
GBWO7131 ~ GBWO07133, GBWO7135 ), + I
(GBWO07401 ~ GBWO07408 ) , i F1#) ( GBWO7301 ~
GBWO07312 , GBW07307a, GBWO07364 ~ GBW07366)
S EP NS

ASCHT R BB R ER A by 0 W FH T 45 i A
PAHE R FIRR R R i, F K i St Ba ™ fL fix
UL B A BREY) AN RE T AL 5 7 &k Sr.Ba
R BT REVE L, D 19K 85 3k AV R gk o g
Sr i Ba A A 5 A1, S5 RO ALY S A
N TR A AR AR i HE AT 90 5, HL AR L2 25 SOk
(317 hrufith 2k 8 i [ I3k 2.

2 baifih Sk iR

Table 2 Concentration range of standard curve

FrTH WL GERlbre WL
Na,0* 0.10 ~7.16 Co 4.4 ~102
MgO * 0.08 ~41.03 W 15.5~126
ALO, " 0.20 ~29.26 La 15 ~ 164
Si0, * 0.62 ~90.36 Ce 6.3 ~402
P,0," 0.01 ~0.946 Pr 0.13 ~57
S0, * 0.02~2.92 cl 590 ~ 5700
K,0" 0.05 ~7.48 Ga 10.8 ~39
Ca0 " 0.10 ~53.83 Ge 0.63~3.2
Ti0, * 0.025 ~7.69 Se 0.40~1.6

MnO 0.01 ~0.322 Nb 12.3 ~95

Fe,0, * 0.155 ~24.75 cd 1.12~4.8
V, 04 50 ~ 1371 Sh 6.3 ~150
Cr, 0, 50 ~ 15600 Ta 1.0~15.3

NiO 72 ~3200 Bi 5.0~58
Zn0 40 ~ 1090 As 12.7 ~412
Cu0 61 ~ 1540 Mo 2.40 ~92
Rb,0 41 ~514 Sn 4.6~310
S10 62 ~21663 Cs 9.1~38
Y,0, 28 ~85 b 98 ~636
710, 130 ~ 3800 Th 1.3~79.3
BaO 240 ~ 14872 U 0.086 ~ 18. 80

T AREES = "GRG ERLUN % HAOGER T E LN pe/g.
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2.3.1 JjiEfERE

TEHURE R $h 2 0 W) FE O, A 48 S A A EAE
GBWO07103 ,GBW07104, + 47 MEAE 5 GBW07401 |
GBW07402 .GBWO07403 , ST F 1B ERE H GBWO7302
SRR SEAT I A2 o DU 15 A € (B AT % L WL
F 3, MR ZEIR AT LUE 1, GBW07401 F T H
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BT A 25 A RE B AR 25 BOR (i 4n Ni
JCE ), fm i B TR AT e A AT A R, A
CE AR MR TR RS E R TR
IR BTEE R TARE BT R T AR IR
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Table 3 Comparison of analytical results of CRMs by using WD — EDXRF

GBW07103 GBW07104 GBW07401 GBW07402 GBW07403 GBW07302
FRDCE | et DGEM | MR UGER | W GER | MR S | Rl e | WEl e
(%) (%) | (%) (%) | (%) (%) | (%) (%) | (%) (%) | (%) (%)
Na, O 3.10 3.13 3.89 3.86 1.65 1.66 1.60 1.62 2.70 2.71 3.01 3.03
MgO 0.41 0.42 1.65 1.72 1.77 1.81 1.03 1.04 0.58 0.58 0.20 0.21
Al, O, 13.49 13.40 16.20 16.17 14.22 14.18 10.23 10.31 12.23 12.24 15.71 15.72
Si0, 72.87 72.83 60. 86 60.62 62.90 62.60 73.23 73.35 74.70 74.72 69. 89 69.91
P, 05 0.10 0.09 0.24 0.24 0.17 0.17 0.10 0.10 0.07 0.07 0.04 0.05
K,0 5.01 5.01 1.84 1.89 2.61 2.59 2.53 2.54 3.04 3.04 5.14 5.20
Ca0O 1.54 1.55 5.09 5.20 1.72 1.72 2.32 2.36 1.25 1.27 0.26 0.25
TiO, 0.30 0.29 0.50 0.52 0.79 0.81 0.45 0.45 0.36 0.37 0.25 0.23
MnO 0.06 0.06 0.08 0.08 0.23 0.23 0.07 0.07 0.04 0.04 0.03 0.03
Fe, Oy 2.18 2.14 4.87 4.90 5.22 5.19 3.51 3.52 2.01 2.00 1.91 1.90
JnFn 99.05 98.92 95.22 95.19 91.28 90.95 95.05 95.36 96.98 97.05 96.44 96.53
GBW07103 GBW07104 GBW07401 GBW07402 GBW07403 GBW07302
FRITCR | wie(d AR | WA AEM | WEME NEM | WEl AEE | WEE O WEE | WEE e
(pg’g)  (pe/g) | (pe/g)  (pg/g) | (pe/g)  (pg/g) | (pg/g)  (pe/g) | (ng/s)  (pne/g) | (pg/g)  (pg/g)
As 4.46 2.10 3.26 2.10 34.28 34.00 13.75 13.70 4.21 4.40 9.97 6.20
Ba 306.0 343.0 910.1 1020.0 688.5 590.0 926.3 930.0 1265.1 1210.0 395.9 185.0
Ce 105.1 108.0 42.8 40.0 65.8 70.0 404.3 402.0 59.4 39.0 183.4 192.0
Rb 482.0 466.0 40.4 38.0 128.0 140.0 85.1 88.0 82.0 85.0 473.3 470.0
Sr 88.9 106.0 844.5 790.0 152.0 155.0 179.6 187.0 391.2 380.0 0.5 28.0
Y 54.1 62.0 13.5 9.3 27.3 25.0 19.8 22.0 18.7 15.0 61.0 67.0
Zn 25.5 28.0 64.4 71.0 690.8 680.0 39.4 42.0 30.2 31.0 52.3 44.0
Zr 155.0 167.0 97.4 99.0 259.2 245.0 214.5 219.0 259.7 246.0 464.0 460.0
Cr -1.7 3.6 28.4 32.0 61.9 62.0 36.0 47.0 31.6 32.0 1.7 12.0
Cu 3.9 3.0 49.6 55.0 4.7 21.0 17.2 16.0 11.1 11.0 8.1 5.0
Ga 15.3 19.0 17.6 18.1 18.9 19.3 16.1 12.0 15.0 13.7 20.1 27.4
La 56.9 54.0 24.1 22.0 35.6 34.0 166.0 164.0 22.0 21.0 92.4 90.0
Nb 41.9 40.0 4.6 6.8 16.4 16.6 23.8 27.0 8.7 9.3 104.9 95.0
Pb 50.4 31.0 14.1 11.3 96.4 98.0 28.6 20.0 45.0 26.0 52.0 32.0
Ge ™ 1.3 2.0 1.2 0.9 1.4 1.3 1.2 1.2 1.2 1.2 1.8 1.7
Nd* 45.9 47.0 17.7 19.0 27.1 28.0 205.9 210.0 17.3 18.4 67.2 62.0
Ni* 12.8 2.0 9.6 17.0 -2.6 20.0 21.9 19.0 27.9 12.0 21.2 6.0
Co™ 4.1 3.4 12.5 13.2 15.7 14.2 8.2 8.7 6.5 5.5 1.5 2.6
Pr* 12.5 12.7 5.0 4.9 7.6 7.5 57.0 57.0 4.8 4.8 18.0 18.6
S* 317.1 380.0 149.1 192.0 295.6 310.0 202.5 210.0 90.9 123.0 74.4 89.0
Ta™ 8.0 7.2 2.6 0.4 1.8 1.4 -2.1 0.8 1.4 0.8 14.8 15.3
Th* 50.6 54.0 12.1 2.6 15.4 11.6 9.5 16.6 11.8 6.0 50.2 70.0
u* 14.1 18.8 1.5 0.9 3.9 3.3 2.5 1.4 2.5 1.3 14.0 17.0
A\ 80.0 24.0 94.2 94.0 104.8 86.0 60.1 62.0 83.1 36.0 69.0 17.0

TEARTE" = " I ICF TS5 i

2.4 BEXERENN BT

R T G I 3R 5 B R EE S A BE XA i
Sr AT B R AT M, AR SCOR A A [ R s E )
GBWO7131 G [ K s HEY) it GBWOT7347 Ay
M FE S INE TR e o 3% AN R bR ) 5%
AERPYCRICER, MAZE R EI LR &8, T
JLE AR L 2K

SRRSO B 25 SR L3 5 Bl =B,
PR e R e 45 R S5 e E R A — 2.
B4, GBWO7131 £ i 1) MgO Il 22 {8 Ky 19. 947% ,
INEEH 21. 140% 5 CaO M 5E{H H 31. 182% , N E
{4 30.930% . GBWO7347 £ 5h 9 AL O, 11 5 {H Ky
15. 953% , ik € {H K 15. 950% ; Si0, il 5 (i
51.258% ,IAE(H N 51.240%  {HIXPIASFE S &

— 833 —



E N R ==+

2020
http; // www. ykes. ac. cn F

46 1

TEICE M43 50 R 98. 80% F1 98. 81% , ANRE T &
(o R r= S 56 2 I 3 i B A B YE ) (DZ/T

45 REAMERER S Pras R

Table 5  Analytical results of elements in difficult samples

0130—2006 ) FiL5E A Jin AT EE R (99.3% ~100.7% ) GBWOTI31(#47) | GBWOT347 (WLAH))
WHR A o R &S R TS5, b TR RN FEIE%E WSEE AEME | WEE e
T X 2 R A T R, TC e S hE R A 2 R (%) (%) (%) (%)
2. kR, GBWO7131 KES 44 0. 522% 1Y Ba Na, O 0.048 0. 040 2.504 2.460
110.330% ) SO, , R A7 v 41 BB E T Ba F VO | D047 L0 | LS Lo
SOLELSIE LAV £, % 18 Ba A1 SO, 7 s so, | v rao | svow  sa
mAIA 99. 66% , 0] LI /& DZ/T 0130—2006 #i & P,0; 0.035 0.035 0.169 0.175
I — I AR, DURR AR EY) Bt GBW07347 5 K,0 0.160  0.160 | 2.683  2.600
GBWO07131 2440, &A% E & &1 Cu Ni SO, , #H Ca0 31182 30.930 | 3.069 3.000
AT E , EEITRINE SR SIANEE 2L, [ 110, 0.0125  0.013 | 0746 0.749
[ Cu Ni SO, 255ty 5 Ak | 595 (02 otk MnO 0.017 0.012 0.090 0.094
A — TFe, 0, 0.212 0.190 | 13.197  13.150
° P2k it (LOI) 45.73 45.73 7.550 7.550

A 98.80 98. 69 98.81 98.57
4 JiERSBR GBWO7131(45) | GBWOT347 (Jii4m)
Table 4 Detection limit of the method I . g (i Do
p—— Tk H PR P Jridik PR (%) (%) (%) (%)
(ng/s) (pe/s) Ba 0.515 0.522 0.057 0.058

Na, O 45.12 Y 3.39 cd <0.001 0.000 | <0.001 0.000

MgO 22.27 Yb 0.29 Ce <0.001 0.000 0.003 0.003
ALO, 43.38 7 13.88 cl 0. 040 0.034 0.005 0.006

si0, 48,14 7 701 Co 0.002 0. 000 0.012 0.015

P,0. ¢ 18 d o013 Cr 0.001 0. 000 0.008 0.008

K,0 - - 0.01 Cu 0.001 0. 000 0.440 0. 500

Ga <0.001 0. 000 0.003 0.002

Ca0 8.53 Ho 0.02

. Gd <0.001 0.000 | <0.001 0.000

Tio, 6-11 Pr 0.74 La <0.001 0. 000 0.001 0.002

MnO 3.14 Dy 0.01 Mo <0.001  0.000 |<0.001  0.000

Fe, 0, 3.01 Er 0.01 Nb <0.001 0.000 | 0.001 0.001

As 0.88 Ag 0.03 Ni <0.001 0. 000 0.242 0.239

Ba 13.69 Bi 0.47 Pb <0.001 0. 000 0.001 0. 004

Ce 4.21 Cd 0.02 Pr <0.001 0.000 | <0.001 0.000

Co 1.17 cl 28.69 Rb <0.001 0.000 0.002 0.005

Cr 282 S 6.75 S0, 0.274 0.330 0.481 0.568

Cu 3.84 Sh 10.98 Sh <0.001 0.000 <0.001 0.000

Ca )33 Sn ) 7 Se <0.001 0.000 | <0.001 0.000

o 0.22 Ta 0.2 Sn <0.001 0.000 | <0.001 0. 000

L 5 26 Th . Sr 0.020 0.016 0.040 0. 040

. 5 35 U 0.1 Ta <0.001 0.000 | <0.001 0. 000

Th 0. 000 0. 000 0.001 0. 000

Nb 16.76 v 0.45

U <0.001 0.000 | <0.001 0.001

Nd 185 v 0.78 v <0.001 0.001 0.013 0.013

Ni 6.6 Se 0.01 W <0.001  0.000 |<0.001  0.000

Pb 6.54 Cs 0.33 Y <0.001 0.000 0.001 0.002

Rb 4.71 F 297.8 7n 0.003 0. 000 0.023 0.010

Sm 1.2 Mo 0.03 Zr 0. 006 0. 000 0.019 0.013

Sr 0.94 Eu 0.04 Jn A 99.66 99. 60 100.16  100.06
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Determination of Major and Minor Elements in Rocks, Soils and
Sediments and Complex Samples by Wavelength and Energy Dispersive
X —ray Fluorescence Spectrometer with Fusion Sampling

LI Ying — chun, ZHANG Lei, ZHOU Wet, SHANG Wen - yu
( National Research Center for Geoanalysis, Beijing 100037, China)

HIGHLIGHTS

(1) Major and trace elements were simultaneously determined by WD — ED X - ray fluorescence spectrometer.

(2) The voltage and current conditions of some elements were modified, and the energy spectrum measurement
time was effectively prolonged. The accuracy of major and minor elements was evaluated.

(3) The quantitative analysis of major and minor elements in complex mineralized samples was discussed by

summing major elements of Ba, Cu and Ni in mineralized samples.
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ABSTRACT

BACKGROUND: At present, the major elements in silicate samples are generally determined by X - ray
fluorescence spectrometry with fusion sample preparation. Not only can the single element determination results not
exceed the limit, but also the percentage sum must meet the requirements of sum quality (99.3% -100.7% ).
However, for the analysis of mineralized samples, due to the high content of trace elements, it is often not possible
to meet the requirements of sum quality. The wavelength and energy dispersive X — ray fluorescence spectrometer
are fully utilized. The advantages of the determination can make the analysts to get the information of sample
composition as soon as possible, which is of great significance to evaluate the data quality of mineralized samples.
OBJECTIVES: To develop a method for determination of major elements in mineralized samples.

METHODS: The wavelength — energy dispersive X — ray fluorescence spectrometer was used to determine the
major elements while adding more minor elements to the determination without prolonging the analysis time. The
main elements were quantified by wavelength dispersion, while the minor elements were mainly determined by
energy dispersion. Under the condition of ensuring the accuracy of the major elements, the measurement conditions
were reasonably set and the energy spectrum measurement time was extended.

RESULTS: The method achieved the measurement of the major elements within 12 minutes using wavelength
dispersion, and also provided results of 14 minor elements such as Rb, Sr, Y, Zr, Ba, Cu, Zn and the semi —
quantitative results of 10 elements with narrow linear range or low content such as Co, Ge, Pr and Ta. The
maximum limit of detection of 24 minor elements was 16. 76 ug/g.

CONCLUSIONS: Through the accuracy assessment, the determination results of major elements are consistent
with the certified values, and the determination of minor elements with high content also meets the requirements of
quantitative analysis. This method makes the analysts to get the information of sample composition quickly, provides
a basis for more accurate and reliable data, and effectively solves the determination of major elements in complex

mineralized samples.

KEY WORDS: wavelength dispersive — energy dispersive X — ray fluorescence spectrometer; fusion sample

preparation ; mineralized samples; silicate minerals; major, minor and trace elements
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