202141 H
January 2021

A o Wk
ROCK AND MINERAL ANALYSIS

Vol. 40, No. 1
111 -120

MU, 28, £ T8, % OB M bRy B pk ] [J . 567, 2021,40(1) « 111 - 120.
TIAN Zong - ping, PENG Jun, WANG Gan - zhen, et al. Preparation of Standard Materials for Composition Analysis of Stone Coal
Vanadium Ore[ J]. Rock and Mineral Analysis,2021,40(1) ;111 —120. [DOI: 10.15898/j. enki. 11 —2131/td. 202001070008 ]

AVBEILE™ B 53 53 B o THE 0 ot FC) R

wWEF, B2, 2T5, HRU, ¥, AR
(IR B RT S B, B1R K 410007)

WE: GAAs TR 6T R Fe oA R E B3t Lo g AT A G 5K AR Eds4l. BAT, B RS K
H B BT B AT W AR R, A DR T HTATF R e L e BN T, R AR AR =
i KRB X BT B TR AR EF, AR AHAE F B NR RS 9 T B 4R34
LB R BT el RAE LT 4 MR BT RAFR ST R T AR RS R
A B T 4 A BB IR AR /R 4 i (GBWO0T7875 .GBW07876 .GBWO07877 .GBW07878) » ¥4 BEAE S .
TR B BA A LF B G ottt on, 2 AXA 8P A AL HREY By Ry X\ mE miid
Jh R E A F e TR B oG F e g, MALAH IR G 4 x 35 A e AT QAR I F s 3
INTF Fy 05 (34,70) =1.60, B AasT 47448 £ (RSD) £ 0.31% ~7.48% 2 18], % W A 5 69 34 4 ME4F . < RE AL
A AT KRR A A AR T A A REALNLG T FEXN AR LT, KA RGBT R
W, Wit 9 REBR T S EE AR, SAEm S L35 V,0,.C F2 Si0, 5 3£ 16 s o, £ 7 4 BT MR,
DM AT P 8 V0,69 5 45354 0.63% .0.86% 1.55% .3.99% ,i% £ i Fdati0.50% | T b F
150.70% &7 suli=1% , A5 53 4 2.40% 3.46% 5.60% 7.27% . KBk 4 ANk A J 69 5 ) %,
I, T A BRI 6 S A R A B RARAE AL Fe i

KEBIR: BT FFEMR; R B

T

(1) BHERT B THE V,0, -4 2B EELRENAT ENRLEREETLRA,

(2) M BBERT T RT LE MELE A ELEF 16 F sy TRATEM,

(3) # RS2 BB & izt V0,82 KA MEZEHNR,

FESZES: TQ421.31 MERFRIRAD: A

AP R E E P IR —, )
Zo AR R L 20 {4 50 AE TR E R B
RS HUITIG B TAEHTT R T 32 i AL
s R RS TAET T RS R,
] 4% AT V, 05 3 5 A iR K, S IR T 0. 50%
(115 60% , ks M ibi A7 M rf V, 05 5 R 1K 310, 70%
PAEA B TR, 2R o] 552 1943 Hr
BRSO O AL R 7 ELA I 8 A SRl

e PR UE ST BT B T (Y TR

ARk BHIE TAE & T T 208 W il o3 43 A
FRAEd R 2 E X T AU S B A v 4 o
I E N AMIFIE 8D . 4 COMAR {5 B A 1) & B,
EISMG 15 FpALaT B o o A b vfEW o, b g AR A
SARMS , SARM9 . SARM59 , SARM61 . SARM131 il
SARM146 $E54 (V, 0, & 76 0. 140% ~ 0. 420%
ZIA]) ; 5 E A SRM694 F1 SRM670 ( 'V, 0555 & 435

WFE HHE: 2020 -01 - 10; f&EI HHF: 2020 -09 -26; #HEZHHEF: 2020 - 11 - 11
BEE£WE: EHERERA ST LWL B H -« B R CAE) B bR B~ (201411107 - 3)
YEZ RN : B2 W 5 B G L REI , D2 1 o S 56 3K T8 v & RBR HE ) ST Y T S5 05

E — mail ; hnxx - tianzongping@ 163. com,,

BIAERE : 2, W, G TR, A S 0 B AR T e R o S i) S

E — mail; pengjun6539@ 126. com,

— 111 —



%1 o

http; // www. ykes. ac. cn

a0 Wt

2021 4

$70.310% 1 0. 660% ) ; B #L45 JK28A . JK29A FlI
JK42A (V, O, g &5 548 51 8 0. 210% 0. 266% Fil
0.251% ) ; k2 45 1436 — 88 #1281 —89(V,0, &5
FA R 0.122% F10.210% ) ;1 2245 SX58 — 04 Fil
SX58 —05 A ARiEYI BT (V, 05 &% f 43914 0. 581%
H10.243% ) o 38 = BA L 53 A b v 9 i A
HUKERRT (JE5) GBW07224 F1 GBW07225 (V, 0,
TR 0.313% F1 0. 258% ) BLERRE R (O
") GBW07226a( V,0, & 1t H0. 572% ) KWL
(JB#") GBW07227 (V, 0, & it 4 0. 059% ) HLEK G
5 GBW (E)070126 ~ GBW (E) 070131 ( V,04 % 5+
7£0.251% ~0.834% Z[a]) . Ak FokE, H Al
ML 3 3 AT A T B 2 LA AR R A it
R T B B v 9 5, 1T EL V, O 57 o AR ARG,
T B 5 & & GBW (E) 070130 (1) V, 05 & &
0.834% , T 3¢ [E By SRM670 i V, O & & H
0.660% , Y%A 54 80 K e fE
R R (E

A B — R HE ) ot B R B (JIF 1006—
94) BLR T J& A BT B 43 43 B s o 0 5T o) T
fEo FEXTBIRE AL VG RN 5 N S5 b A R B X
HCFERMIF ST R Al b, R R Tk e e 5
FRIERFFT , e 0 8 A2 91 b 48 55 BH B /NIE o [X
(HB - XYC) . ¥ m5 4& 1E VL E 4= 28 X (HN -
NGP) R4 i L B 5 3k 2897 X (HN - YTZ) 1]
8 RUEVEL S iy X (HN = HC) PYAS BB ) A P
W DXOREE 8 ML (4 s Y1 ~Y8) o SR AR P it
Yy AL LS R R R T O 4 A HA
FAE A LS L BE AT 1 A TR B o 4 o e a2
V(45 GV -1~GV -4), il 9 ZEWMERHE
Bl 2= oA 5 1 R B A R AR TS | R B
BB TR GBI M K A X 2Ot
WL A T A S G AT SR A, AR Y — b
THE) ST RIE ) 3 RN b v 40 Jo e L e P D ) e vt
2R 2 X E B G AR B B T AR
U 4 A B o3 Pbs v A o A A o
U B . BN T 4 A 350 a6 Tolk
L AT Y B R — P WA B B
FRUED) T, HoE (B R o B 46 A A 40 A Ak
REAC TR A TR B BB B B VR
B EH R BRI 16 Ry o X RN BT b
YEY) R RETE B AT A S R R R R 2
TF5E S5 U A BB 143 43 BT b o 40 o 1) 7 22
FF R BRI B BT AR e A B B3 PR 2 5 R A
Jr A T RS T 4

— 112 —

1 ki R4 Sl
1.1 frikdinyy =t S ¥

TE AL 52 FHEL N IE sp o XA T R 48 T VL
SRR XL I A LA SR 2T LT
I R 4 RUEL B B vy XA 4 10 DX 37 5 60 f
BORE, JF 3R AT 50 X A i 0 25 | BRI I A |
X BRSO EIEM E VI O A TP A 2 S5 5%
SRR AP RET ok (AL LR R &
RS A B0 AL S S5 Fa) 3 A B S EHLAR L,
PR WAL S ) 0 A R 2 W 0 A e
BE LR EARY) . DR S, ELIE BIARAL BA 1R
297,00 1 £ 1M R = 1 4 Nl 2 A I 2 BN = I £ ARt -/
AALER RALBE R BK U A A i LR AR
MBSV P4 RIAERL Bte, A Eik 4 A48T
DR AT S DR AR e e WAL o, S A ML DR IE 1
s PP R TS 7 1, R A6 2 A BT B 0 43 A
B ey BB ) 77 22
1.2 gy R4 5kl

R AR i 355 49 7 M 55 RR AR AUF 92 45 SR, 5 IR JJF
1006—94 BLRRAE T 8 AMFEM (Y1 ~ Y8) SR J5 Xt
SR AR AR it 3 ) S RO AR A AL A 1A 28 4
if Tmm FRAEG R FOOUHER EHIL#ES 7482 T 96h 11y
BA] T T 5 RS AL L& i
DZE o SRS A B B 2 AT b v ) o )
SRFN— DX B — I B o 0 TR s ) D), R
VR AR AU S AL BT RC, LA
TREHWLIR A 96h DL L, Beil B 4 A P FrifED
Y (GV =1 ~ GV —4) , jH 8L & 4 B S LRy
i ARt 0. 097mm PRI, 7 105°C HHEAE
HET KO 240, FIRGHETR BHILIEA T AN 2> T 96h (1)
SRS P AN T 12 IR e e AL
UG I I SIE RIS, BIR A A% 5 434 i 100g/3
(1) B/ IME AT

FEAREE S 51 25 R L3 1, TR &
PO SCHR[23 -24 ],
1.3 friktki ek

M/ IVELEE BT R BEAILAT IR 4 > 3 A&, R
WKL EE 23 A7 A T BE I 2, 12 SRR i s B
N7 25 SR ) 2353 A A EE A 5 1 1R BE AT 1]
AEARL, DAL 1 Ff o s r o 5 30 T8 (99 1 2540 A REAE
HARLEE /N T 100pum AL i HIHE 99. 5% LA |, il 2
DZ/T 0130.2—2006 RFE 5 8L 2R



514

% 45 AoBEBLE I o3 0 A b e o B 7 ol

5540 &

1 EneR g Sl

Table 1  Collection and preparation of candidates
G RE i R A S o B BRE S e ) 5 ) A
foe sk X i .
pe=s SR R Sk L P AT | rEUTE ST R HEMATH R
EERe) (mm) (kg) HE(%) (kg) (kg) (mm) (%) ()
GV -1 HB - XYC Y-l A 1.0 175 0.70 180 240 0.097 0.62 1599
Y-2 TR HURR 1.0 160 0.35 60
GV -2 HN - NGP y-3 ki 1.0 260 0.91 210 240 0.097 0.87 1391
Y-4  TURHEE 1.0 90 0.52 30
Y-s ELJ%iﬁg 1.0 195 1.0l 165 245 0.097 1.55 1511
GV -3 HN -YTZ Y-6 T AR 1.0 95 0.50 15
Y-7  EUH 1.0 75 3.16 65
Ul xr
GV -4 HN - HC Y-8 ):__I%U% 1.0 325 3.98 240 240 0.097 4.01 1646
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Fig.1  Grain distribution curves
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Table 2 Statistical analysis of homogeneity test for the candidates
s o
g PR V,0, $i0, ALO, Fe, 0, P S c
(%) 0.64 81.05 7.20 1.35 0.071 0.24 2.39
GV -1 RSD(% ) 3.57 0.31 1.10 1.57 2.79 6.49 4.28
F i 1.41 0.81 1.28 0.86 0.63 1.19 1.04
(%) 0.86 77.41 7.58 1.66 0.096 0.328 3.50
GV -2 RSD(% ) 2.46 0.43 1.65 2.04 2.86 5.89 7.48
Fomi 0.98 0.68 0.72 0.77 1.16 1.20 0.70
(%) 1.55 76.89 5.36 1.97 0.17 0.46 5.62
GV -3 RSD(% ) 1.70 0.28 1.83 1.68 3.29 2.78 3.02
Fomui 0.82 1.06 0.85 1.59 1.24 0.79 0.76
(%) 3.97 63.87 8.48 2.00 0.26 0.53 7.31
GV -4 RSD(% ) 1.43 0.28 1.58 2.54 1.37 5.67 5.33
Foin 0.65 0.76 0.65 0.70 1.10 1.10 0.88
(3iL7] ) o R
i AT Cu Pb Zn Ni cd Mo As Ag U
x( x107%) 65.8 23.5 45.8 30.1 1.38 63.8 29.7 4.39 36.2
GV -1 RSD( % ) 2.02 5.67 3.25 1.64 3.35 2.34 5.38 2.23 3.38
F oy 1.24 0.87 0.43 0.77 1.02 0.77 1.10 0.65 1.19
x( x107%) 91.1 25.7 86.5 42.7 2.66 67.0 53.8 6.62 30.2
GV -2 RSD(% ) 1.51 6.26 3.69 3.01 1.88 2.81 4.35 2.42 3.08
Foym 1.00 0.58 0.69 0.65 1.36 1.58 1.01 0.73 1.27
x( x107%) 187.2 44.2 130.7 56.4 8.03 49.0 71.7 11.98 39.5
GV -3 RSD(% ) 2.13 5.68 1.70 1.87 2.22 2.65 3.71 2.99 3.37
Fmi 0.82 0.94 0.96 1.18 0.87 0.98 1.03 0.72 0.91
x(x107%) 335.2 69.31 331.3 107.8 38.18 103.8 130.1 12.63 58.98
GV -4 RSD(% ) 1.95 4.26 1.48 1.61 2.60 2.39 3.84 1.96 3.19
Foy 1.58 1.29 1.18 1.10 0.71 1.19 1.30 1.53 0.62
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Table 3 Statistical analysis of stability test for the candidates

%y
ZTE = W Rl

V, 05 Sio, AL O, Fe,0, p S C

x(%) 0.63 80. 83 7.18 1.36 0.070 0.26 2.58

oV RSD( % ) 0.52 0.13 0.59 2.30 1.34 2.54 0.71
b, -0. 00020 0.0013 0.0057 0.0029 0.00014 -0.00014 -0.0013

to.05 Xs(by) 0.0012 0.041 0.012 0.011 0. 00024 0.0025 0. 0065

x(%) 0.86 77.74 7.58 1.68 0.10 0.34 3.68

. RSD(% ) 0.75 0.090 1.22 1.97 1.57 2.49 2.32
b, 0. 00049 -0.0042 0.0076 0.0027 0.000010 0.00021 0. 00062

to.05 Xs(by) 0.0023 0.025 0.032 0.012 0.00058 0.0032 0.033

(%) 1.56 76.77 5.36 1.95 0.17 0.47 5.73

oV 3 RSD(% ) 0.78 0.18 0.56 1.51 1.45 2.92 0.39
b, 0.0011 -0.007 0.0028 0.0029 0.00029 0.0000 -0.0036

to.05 Xs(by) 0.0041 0.051 0.010 0.010 0.0008 0.0053 0.0052

x(%) 4.03 63.71 8.54 2.03 0.26 0.55 7.30

oV 4 RSD( % ) 0.23 0.22 0.12 0.59 0.88 2.51 0.25
b, 0.00088 -0.014 -0.00009 0.0011 0.00017 -0.00029 0.00073

to.05 Xs(by) 0.0032 0.047 0. 0040 0.0041 0. 00080 0.0052 0.0069

IR
HRms it

Cu Pb Zn Ni Cd Mo As Ag U

x((x10°%) 67.80 26.48 45.37 29.70 1.43 62.86 33.45 4.54 37.39

oVt RSD(% ) 0.44 4.73 3.97 2.57 6.00 2.34 2.03 1.82 0.80
b, 0.016 -0.075 -0.14 0. 060 -0.0095 0.13 -0.11 -0.0044  0.017

t.0s Xs(by) 0.11 0.46 0.64 0.27 0.028 0.51 0.16 0.030 0.11

x( x107%) 93.25 28.11 88.39 41.65 2.76 66.46 58.51 6.85 31.13

- RSD( % ) 1.61 2.00 3.25 2.35 3.08 1.89 3.11 1.61 0.39
b, 0.12 -0.060 -0.31 0.077 -0.0076 0.098 -0.30 0.0014  —0.0060

to.05 Xs(by) 0.53 0.18 0.94 0.34 0.029 0.44 0.41 0.042 0.045
x(x107%) 192.4 43.07 127.2 55.92 8.36 48.17 75.00 12.18 40.35

GV -3 RSD( % ) 1.43 2.61 2.39 2.47 0.91 2.11 3.64 0.37 0.51
b, 0.20 0.067 -0.31 0.12 -0.0045 0.081 -0.39 0.0032 -0.016

to.05 Xs(by) 0.98 0.41 1.00 0.48 0.028 0.36 0.75 0.016 0.07
x(x107%) 336.5 68.41 331.2 107.6 39.92 102.3 132.7 13.00 58.56

GV -4 RSD(% ) 1.34 2.23 2.05 1.37 1.72 0.89 3.85 1.01 0.54
b, 0.49 0.18 -0.62 0.12 -0.051 0. 066 -0.58 0.00077  -0.023

to.05 Xs(by) 1.46 0.48 2.31 0.51 0.24 0.32 1.63 0.050 0.11
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Table 4  Determination methods of each parameter of standard materials for composition analysis of stone coal vanadium ore

% BARAIEL SR IRV WIRVR BT pigiTEik A RN WIRES
V, 05 9 VOL, COL, ICP - OES Si0, 9 GR, ICP - OES, XRF
AL, O, 9 VOL, ICP - OES, XRF Fe, 0, 9 VOL, COL, ICP - OES, XRF,FAAS
P 9 COL, ICP - OES, XRF S 9 VOL, HCS
C 9 GC, VOL, HCS Cu 9 ICP - OES, ICP - MS, XRF
Pb 9 ICP - OES, ICP - MS Zn 9 ICP - OES, ICP - MS
Ni 9 ICP - OES, ICP - MS, XRF cd 9 ICP - MS
Mo 9 ICP - OES, ICP - MS, POL, COL As 9 AFS
Ag 9 FAAS U 9 ICP - MS

b VOL—ftik s COL— IR0k 0P — ORS—rU R A 5 B THRR DI s GR— Tkt s XRF—X BRI s FAAS— IO Tl
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Table 5 Standard values and uncertainties of standard materials
for composition analysis of stone coal vanadium ore
Bt s34 x107%)
GV -1 GV -2 GV -3 GV -4

V,0s"  0.62+0.03 0.86+0.03 1.55+0.03 3.99+0.08
Si0, " 80.72+0.19 77.71 £0.29 76.75 +0.24 63.84 £0.34

Gy

ALO;*  7.00+0.16 7.52+0.21 5.37+0.13 8.49+0.13
Fe, 03 1.31£0.07 1.66+0.08 1.93+£0.07 2.00+0.05
P 0.067 £0.002 0.094 +0.004 0.16 £0.01 0.25 +0.01
0.26 £0.02 0.34£0.03 0.49+0.03 0.58 £0.04
2.40 £0.10 3.46+0.20 5.60+0.13 7.27 £0.24
JRAAMEL( x107°)
%
GV -1 GV -2 GV -3 GV -4
Cu 70 £3 93 +4 185 +8 333 +14
Pb 29 +4 27 +3 43 13 71 8
Zn 49 +5 88 +7 129 +7 334 +15
Ni 30 +2 41 £3 55+3 104 £4
Cd 1.4+0.2 2.6+0.2 8.3+0.3 392
Mo 63 4 67 4 48 +3 100 +4
As 32 +3 54 +4 71 6 125 +11
Ag 4.5+0.3 6.5+0.4 11.6 £0.7 12.7£0.7
U 40 2 332 43 23 61 4
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Table 6  Comparison of certified results and certified results of national standard materials

BrAE B WAy AR bRl SE e FRAE ST WSy R briE(E L e
GBW07226 V,05 102 0.572 £0.009 0.562 GBWO07103 S5i0, 1072 72.83 +£0.10 72.79
GBWO07103 Al, 0,4 1072 13.40 £0.07 13.41 GBWO07108 Fe, 04 1072 2.52+0.07 2.48
GBWO07105 P 102 0.413 £0.013 0.411 GBW07233 S 1072 0.72 £0.03 0.73
GBWO07108 C 1072 9.0+0.2 8.92 GBWO07406 Cu 10-° 390 +14 389
GBW07318 Pb 10°° 66 +6 66.5 GBW07311 Zn 10-¢ 373 +14 365
GBWO07105 Ni 10°° 140 7 141 GBWO07162 Cd 10°¢ 32 +2 32.2
GBWO07164 Mo 10°° 137 +17 146 GBWO07164 As 106 260 +30 251
GBW07237 Ag 10°° 13.5+0.8 13.2 GBW04108 U 10-° 79(s=0.0002) 81
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Preparation of Standard Materials for Composition Analysis of Stone Coal

Vanadium Ore

TIAN Zong - ping, PENG Jun™ , WANG Gan — zhen, YI Xiao — ming, CAO Jian, QIN Yi
(Hunan Province Geological Testing Institute, Changsha 410007, China)

HIGHLIGHTS

(1) The V,04 content of the stone coal vanadium ore covered the content range of the stone coal vanadium ore with

various grades.

(2) A total of 16 components in stone coal vanadium ore including ore elements, trace elements and harmful

elements were certified.

(3) The sample was prepared with a new alloy grinding disc, and indirect measurement of source for vanadium

pentoxide was used.
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Shatter Slevmg 2
: a4,
Stone coal vanadium ore Shatter Candidate Mixing Candidate
Certified values: Homogeneity test
V,0,, Si0,, ALO,, -
S Fe,0, P, S, C, Cu, - Stability test
Pb, Zn, Ni, Cd, .
Sample analysis
GBWO07875-GBW07878 Mo, As, Ag, U

ABSTRACT

BACKGROUND: The development and rational utilization of stone coal vanadium ore resources require accurate
analysis of its components and quality control. At present, there is no standard material for composition analysis of
vanadium ore in the world, and the existing standard material cannot meet the needs of exploration, development
and research of vanadium ore in China, either in the content of vanadium pentoxide or in the certified values of
other elements.

OBJECTIVES: To prepare standard materials for composition analysis of stone coal vanadium ore.

METHODS ; Ore samples, roof and floor rocks and artificially stripped high — grade samples were collected from
four large stone coal vanadium districts, including Xiaoyuanchong vanadium mine in Chongyang County, Hubei
Province, the Niuguuping in Zhijiang County, Hunan Province, the Yantouzhai in Guzhang County, Hunan
Province, and the Heichong in Fenghuang County, Hunan Province. The samples were subjected to jaw — type
primary crushing, roller crushing, coarse — grain sieving and mixing, ore blending and mixing, disc fine grinding,
fine — grain sieving, and inactivation. After passing the initial inspection, samples were bottled and numbered.
RESULTS:: For the uniformity test of randomly selected 4 x 35 bottles, the measured values of F were all less than
Fy,05(34,70) =1.60, and the relative standard deviation was between 0. 31% and 7. 48% , indicating good
uniformity of the samples. Long — term and short — term stability tests were carried out on randomly selected
samples, and no statistically significant difference was found, indicating good stability of the samples. Nine
laboratories participated in the collaborative certified value research, which included 16 components such as V, 05,
C and Si0,. Mass fractions of V,0; in the four stone coal vanadium ore standard materials were 0.63% , 0.86% ,
1.55% , 3.99% , covering cut — off grade of 0.50% , industrial grade of 0.70% , and rich — ore grade of =1%.
Carbon contents of four standard materials were 2.40% , 3.46% , 5.60% and 7.27% , respectively.
CONCLUSIONS: The successful development of 4 standard substances ( GBW07875, GBWO07876, GBW07877,

GBWO07878) in this batch can provide reference for scientific utilization and research of stone coal vanadium ore.

KEY WORDS:; stone coal vanadium ore; reference materials; component analysis; certified values

— 120 —



