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(GBWO07223) , B it 0. 024% ; 3245 (GBW07222) |
e i 0. 034% ; 4% 4 W7 ( GBW07201 , GBW07202 .
GBWO07818 ~ GBW078211) , i &t 0. 002% ~0.01% ;
¥ (GBWO07822 ~ GBWO07830) , i &5 1 0. 017% ~
0.11% ; fig%w [ GBW (E)010343 ~ GBW (E)010350] ,
W& 5 0. 0004% ~ 0. 039% ; %k 2 0~ ( GBWO7838 ~
GBWO07842) , i &5 0. 043% ~ 0.26% ; £k e kv
(GBW07224 ~ GBW07227 ), ® 4 & 0. 0022% ~
0.01% ; 25554545 4 ( GBWO7846 ~ GBW07851) ,
W 0.0015% ~0.01% %7 XS 11 bR
HEV TR 53 25 S 0K Bl S T AR LU AR, W 5
AR R R R, o B i 0. 26% | T (e K
VAT E RS T 0.25% , Ak 1.5% A
BR A BRSSO LA A2 TR LE AR T R I s sk
A5 TR BT P 2R o A ST 3 A = ik
WA RE AL A3 BOR AR T8 04 i X A0 B B R e L P AR
B IX AL BE R I X (BT X)) AL E B
K BHE KR X (RN P X)) =AM X
TR i B K — R M) TR AR R R e ik
AARERI R TAE . X 3 AN B eks™ A bRty i
PRABE S R R — B S HT R AR TR
T TR AN EE 25 T, w] Ok m Bk I A PR A
FZEE R I & @ Bk FE b e I P - 5
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Table 1  Information of samples

| T3 710 pi SoF N
L1 it Ris SFAE

AR R 1 B Y U A3 A g L 3 1 R P
XA PR L 7 & 307 DURRBYA RO 32, HoA 5
10 T A I 2 I A 7 AN /NI AN B QN
AR B ORGSR R S KA i
NSk el oy B IRME , DRI H AT IL 7 1 R R
R o ARIEBE ARG o i, FE WL B E B IA B
P AR AR P X 38 AL R A s L B 0
A DX (A X)) VAL B B R P ORI X (5
B PHAT X ) SRAE T 3 A8k i & R BB Al B 1
(A Al VRN R ER B A1 B v TR 8 W) , B4 i
JRHE) 150 ~ 170kg, X REEM 3 A m BEELE” 11 br
HEMI BRI BEAT T 3E 0 4 , 07 W) 20 ORI 45 4 iy
MEBTFE, A AR BEDL L2 1
1.2 ki files

HE R MR A R SRR BN SR R et
BHRE R 2 PR 25, JHERBEFTRE 2 10em PUR, %
Pe—SeRE I CA 4 E o A T HORE b S U AL
B (/NT 2mm) o SRIFFFRE SR BT 120CHERE AT
f 240 HET K o R HET RORE AR AR A 200kg 5 4
BEBRIENL DL T B AR 21, TP RTR ST Rl N 52 B,
AIF R SF i) A 20 F7 2 h 5 BF R L 28 A5 R J3E /)N F200

Peaa BiEE CRHE
FE i i KA Hh B LR VE N Iron Phosphorus ~ Sample
Sample Sampling site Mineral constituent content content weight
(%) (%) (kg)
SR 40% Y 25% B 15% , Wi 4RI 20%  Fi
U BEKA BRERER ) A A LB (R A R
WALEEIA B Mk R
GPFe -1 Zigui county, Metallic mineral (40% ), quartz (25% ), colloidal phosphate 31~37 0.1~0.5 170
Hubei Province (15% ), oolitic chlorite (20% ), clay mineral, apatite, carbonate
mineral, rock debris, a small amount of organic matter ( Metal
minerals include hematite, limonite and pyrite )
WL B igﬁf 40% YW 5% WKAT W) 55% KB/, kT
CPFe -2 hnSh.l Coun'ty, Hematite (40% ), limonite (5% ), gangue mineral (55% ), a B -44 0.6-1.0 170
Hubei Province . .
small amount of collophanite and pyrite
BIETYT0% (FY BT D), A9 5%, BEHED
WAL 1% 5841 3% , 5 )8 1% B KA Iy i /i
GPFe -3  Changyang county, Metallic minerals (70% ) include hematite, limonite, and pyrite, 48~55 1.4~2.0 170

Hubei Province

quartz ( 5% ), collophane (1% ), chlorite (3% ),
(1% ), a small amount of apatite and calcite

cuttings
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Hik3 99% LA o i T 5 W RE i 7 H Rk ] i 43
B 25 /N, (I3 SR 2 7, o BORE 3R 2 T
B A RE AR A SRR G AR S |, SR R
T0g M MERPR S . WyIE)E 1 3 A s Bk A B i
L2 BE AT ( BT — 93008 1) #4740 87, &l
ZERFH DRiAR < T4pm & IRE] 99% UL E L FF 5
[ K — DR WA ST B AR B (B2 5K, s B 43 A1 25 2R
W2,

2 (it st e R 5
2.1 B

AU BT A0 AR B X S PR B Y TR
R A R P BE LA IR . 5 R JJF 1343—
2012 FEFEEOR , A Al SRORE B8 25 L, 300K 2
P AT 3BT (N =50) o S5 PR 56 2H 73 44 SiO, |
Al 0, .TiO, .P K,0 Na,0 Fe MnO  CaO ,MgO . FeO ,
LOI.S.Cu.Pb.Zn Cr.Ni,Co ,Cd Sr.Ba,V As Hg %
25 AT H. A gy ik ®mADL D E Sio, (GB/T

2 RERERRD AR B oAl 6730. 10—1986 ) il LOL ( GB/T 6730. 68—2009 ) ,
Table 2 Grain distribution of phosphate rock EDTA 558 B AL O, (GB/T 6730. 11—2007) , fif
GPFe -1 GPFe -2 GPFe -3 Vs — TRATRHIG & FeO (GB/T 6730. 71—2014) , 4
s X Ji] Zf X[ 2 X Ji] 2] AN AN PR P .
% A I %€ P(GB/T6730.18 —2006) , —
T I A A A P A U 73 B BE L I E P ( ‘ ),
Parical size | &g gR | 4R AR | 4R AR BRI e 436 B i 2 TiO, (GB/T 6730. 22—
(m) Interval Cumulative| Interval Cumulative| Interval Cumulative 1986) , JE ? [& LI& %iﬂg ?2 ?ﬂ!u KHE Kz 0. Na2 0 ( GB/T
percentage percentage|percentage percentage|percentage percentage o . v o
(%) (%) | (%) (%) | (%) (%) 6730.49—1986) , —AfEKIA )R — FEK PRI & Fe
1.00~1.30 | 4.23  40.09 | 4.74  53.25 | 531  61.80 (GB/T 6730. 5—2007 ) , J I JE - W% Mg 3 33 ) 52
1.30~2.50 | 6.99  47.08 | 6.78  60.03 | 6.63  68.43
_ AL (O,
2.50~5.00 | 8.11  55.19 | 7.82  67.85 | 6.06  74.49 MnO( GB/T 6730. 59—2005) ik &% & CaO FJ5i+ M
5.00~6.50 | 4.15  59.34 | 3.44  7..29 | 2.78  77.27 W66 (GB/T 6730. 14—1986) |, = & & CaO
6.50~10.00| 7.43 66.77 5.54 76.83 4.49 81.76 H}J EGTA ?ﬁﬁ%/i( GB/T 6730. 13_2007) ’E%p&q&
10.00 ~13.00 4.87  71.64 | 3.95  80.78 | 3.66  85.42
PASN AN R R _ 23953
13.00~18.00 6.00 7764 | 4.95  85.73 | 4.35  89.77 X FEHRBELIE MgO(GB/T 6730. 14—1986) , it
18.00~20.00, 1.94  79.58 | 1.65 8738 | 1.39  91.16 - R e I %E Cu \Pb Zn Cr Ni, Co,
20.00~23.00] 2.47  82.05 | 2.19  89.57 | 1.96  93.12 AT — 7 B0 B IR O 1 1 2 Cd RV — ICP
23.00~28.00] 3.20  85.25 | 2.96  92.53 | 2.90  96.02 . .
el : B - PGSR
28.00~32.000 2.03  87.28 | 1.83 9436 | 1.76  97.78 %k‘ D7 Sr.Ba V., FKIEH” F%)‘jﬁ%m 12
N Ly 3 2
3.00~38.00 2.50 89.78 | 2.11  96.47 | 1.40  99.18 7€ As Hg, BRJ5e — L0 2 S 45,
33.00~45.00 2.57  92.35 | 1.84  98.31 | 0.63  99.81 YA RS B R 7 224007 F R 6 =1 2 R
45.00 ~53.00 2.68  95.03 | 1.08  99.39 | 0.17  99.98 . . . .
kg LA JART FART a4 AT T
00600 260 916 | 040 908 | 002 100 ﬁiﬁ/n%E’J?FHXI%{E%%XWN’E%EEE’J S5 HEAE T
63.00~75.00 1.57  99.24 | 0.12 100 0 100 o PISIPERIGLE R ILFE 3,
#3 BLHHAERER
Table 3 Homogeneity test results of candidates
ETE R i H 214y &+ Component content (% )
Sample Parameter Si0,  AlLO;  TiO, P Na, 0 Fe MnO Ca0 MgO FeO LOI
% 40.9  4.25 0.133  0.273 0.032 0.008 35.1 0.042 0.273 0.224 0.273  3.31
—_— RSD(%)  0.25 0.63 2.33 1.43 2.79 2.92 0.25 3.37 1.83 2.9 2.3 1.26
e F 1.35  1.29 1.09 1.45 1.5 1.08 1.01 1.19 1.53 1.68 1.48  1.39
1wy, 0.04 0.0l 0.0006 0.002 0.0004 0.0001 0.006 0.0004 0.002 0.003 0.003 0.02
% 28.6 4.75 0.15 0.74 0.23 0.06 41.5 0.07 1.8  0.34 0.56 2.78
- RSD(%)  0.27 1.28 3.09 1.03 3.77 3.96 0.17 4.28 1.21 2.13 1.74  1.09
GPFe - F 1.07  1.52 1.7 .75  1.16  1.02  1.53  1.32  1.66 1.4 .17 1.57
1wy, 0.0l 0.03 0.002 0.004 0.002 0.0002 0.03 0.001 0.0l 0.003 0.003 0.0l
X 9.46 3.76 0.126 1.71 0.176 0.06 51.4 0.505 5.36 0.497 0.345 2.33
op RSD(%)  0.72 1.36 3.28 1.8 2.92 4.6  0.15 1.3 0.66 2.14 2.1 1.43
sPFe -3 P 1.o8 1.71 1.71 1.28 1.04 1.29 1.47 1.29 1.3 1.64 1.3 1.17
1wy, 0.0l  0.03 0.002 0.0l 0.001 0.00l 0.03 0.002 0.0 0.005 0.003 0.009
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%2 8 W, EBHR G A o B bR HEY) B A $38 %
L% 3)
[EETE TR iH 4% & Component content (pg/g)

Sample Parameter S Cu Pb 7Zn Cr Ni Co Cd Sr Ba Vv As Hg
X 56.7 207 20.7 91.3 46.7 41.8 351 75.1 120 110 324  12.4 0.058

. RSD(%) 2.32  3.73 3.35 2.08 1.67 2.62 2.2 1.68 1.4 1.25 031 2.87 4.84
GPFe -1 F 121 172 1.3 1.07 1.62 1.05 1.38 1.2 175 1.77 1.85 1.27 1.67
uy, 0.40 0.40 0.30 0.30 0.40 0.20 0.30 0.40 0.90 0.70 0.50 0.10 0.001

P 136 5.5 265 114 50 84.4 35 32 188 83.8 438  50.6 0.02

RSD(%) 1.8  1.93 2.59 1.56 4.04 1.29 3.55  2.91 I 1.08  0.46 3.54 4.35

GPFe -2 F .17 117 177 138  1.59 1.4 1.63 1.63 1.5 1.46 1.17 107 1.16
iy 0.70 0.03 0.40 0.70 1.00 0.40 0.60 0.50 0.80 0.40 0.60 0.30 0.0003

¥ 41 7.04 104 115 304 60.4 40.6 4.1 162 172 485 125 9.5

RSD(%) 3.11 0.8 1.14 0.92 2.96 1.8 2.28 3.34 1.29 0.98 0.43 1.5 0.83

GPFe -3 F 1,51 132 1.27  1.43  1.16 1.58 1.42 1.44 1.43 1.49 1.4 1.42 1.74
uy, 0.60 0.02 0.40 0.40 0.20 0.50 0.40 0.60 0.90 0.80 0.90 0.80 0.04

MEERAT L 3 AR e R 3 AT PR 56
KA TCR AN FR (R 22 (RSD) /NF 5% . &
HE T EZRE 3 MRy Ry i TR W F
SEMME /N T F G FUE Fo o (24,25) =1.96, 254
I TRE S B 28 AT BT
2.2 Rt

AR YA 11 1 W R A b o A T S AR e T e
HECJJF 1343—2012 R e Ja i i J ) 43 51 78

4 RUETERSRER

Table 4  Stability test results of candidates

0.1.3.6.12 /> J B THURE 23 A, A s ik A
BRAED) T BEAT LA 2 RS, BORRR 2 0 dEA 740 #
T PERL IR A b5 A AR B3R 44T 0 138 5 1 S Pk
—H, R R R R EL G,
HEABRIFID, | <ty05 xs(b,) , K3 TCTT 01
ARG B 25 R R R R
FIFEEFREMN (£ 4)

K iH 43¢ Component content (% )

Sample Parameter Sio, ALO; Ti0, p K,0 Na,0 Fe MnO Ca0 MgO FeO LOI
P 4.7 42 0.131 02716 0.031  0.000  35.1  0.041  0.279 0227 02718  3.31
b, Z0.0067  0.0001  —0.0004 0.0003 -0.00001 —0.00004 0.0071 -0.00002 0.0001 —0.0003 0.0012 —0.0037

CPFe—1\ oxs(b)  0.0248  0.004 0.0017 0.0007 0.0004 0.0001 0.0183 0.0002 0.0024 0.0022 0.0025 0.0217
u, 0.10 0.0l  0.005 0002 0.00l 0.0002 0.0 000 0.0l 0.01 0.01 0.10
P 28.6 4.8 0.146  0.74 0231  0.066 4.5  0.03 1.8  0.336 0.5  2.78

] b, 20,0002 0.0032  0.0007 -0.0011 0.0002 0.0004 0.0085 0.0001  0.0015 0.000 —-0.0004 -0.0011

GPFe=2 sxs(b)  0.015  0.018  0.002  0.003 0.0041 0.0008 0.036  0.0006 0.0114 0.0022 0.0029 0.0071
u, 0.04  0.05 0.01 0.01 0.00  0.002 010  0.002  0.03 0.01 0.01 0.02
P 9.48 .77 0.12 1.7 0.175 0057  S5L4 050 536 0487 0346  2.35
b, ~0.006] 0.0042 0.00003 -0.0035 0.0001 0.0001 0.0041  0.0002 0.0053 0.0003 0.0008 0.0017

CPFe-3 —  ixs(b)  0.015  0.006 0.0004 0.004 0.0006 0.0013 0.0126 0.0019 0.0078 0.0065 0.002  0.0098
u, 0.04  0.02  0.00 0.0l 0 0 0.04  0.01 0.2 0.02 0.0l 0.03

B T H Z4r# it Component content (pg/g)

Sample Parameter S Cu Pb 7n Cr Ni Co cd Sr Ba i As Hg
X 57 148 208 9.1 463 413 348 753 121 11 322 126 0.052
b, 20.0105 0.0071 -0.051 0.121  0.1138 —-0.0062 0.0324 0.0048 —0.1319 0.0433 -0.0876 0.0114 0.0001

CPFe=1 ) sxs(b)  0.5312 0.0709 0.2227 0.4711 0.2117 0.2308 0.0922 0.5526 0.302  0.3157 0.1732  0.0539 0.0003
u, 15 020 06 13 060 06 030 15 08 0% 05 02 0
¥ 136 5.5 256 113 489 85 351 3.9 187 8.9 49 509 0.04

i b, 0.1643 —0.0139 0.0095 -0.0476 0.02  0.1148 -0.05 -0.0667 —0.0343 —0.0033 —0.1891 —0.0067 0.00007

GPFe=2 ) sxs(b) 0,447  0.0371  0.0572 0.5118 0.5342 0.2856 0.1392 0.1923 0.1821 0.3546 0.549  0.5545 0.0002
u, 1.2 010 020 1.4 .5 0.8 040 050 05 100 150 1.5  0.00l
¥ 4.5 71.03 104 15 30.5  60.1 407  40.8 163 17 486 25 9.46
b, 0.0319 0.0034 0.0314 -0.0729 0.0081 0.1133 0.0076 0.21  0.0205 0.152 0.0157 0.0795 0.0022

CPFe-3  oxs(b)  0.2625 0.0245 0.7101 0.1181 0.352 0.1574 0.3892  0.2321 0.2100 0.6929 0.5857 0.176 0.0134
u, 0.70 007 200 030 1.00 040 L1 060 060 1.9 1.6 0.50 0.04
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W ICE M E Y (Si0, Al 05, TiO, (P K, 0, Na,0,
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B ML T )7 2 L R TR (Cu (P Zn |
Cr.Ni,Co,Cd.Sr.Ba,V As Hg.S) By 3= 2k
R TN IIE R T IO A SR 5
TR IS RIS RS A 55 B A
RACIEE . B XA 50 2 (B /D
FATT) BRI, BEUR 2 (R BEA T 0T, B4
fefit g/ 4 AR . e EAH 3R 25 S e A
SrEldE Sio, | Al, 0, TiO, P, K, O, Na, O, Fe, MnO,
Ca0 MgO FeO ,LOI.S . Cu.Pb.Zn Cr Ni ,Co.Cd,Sr,
Ba .V As #l Hg, #2043 R JH 09 JAK 2 A8 53 07 7
BWFES,

%5 BouHEE MR AR S R BT i1k

3.2 Kdugeitbr

3 FPARAED) T, B A 25 SRSy, 11 SR
AR — A R 4 AN A0 1 T AU
JE BT R I RS e N AR T i E# R
BERICHR | S IBRRL A 22 10 5Bl Bl itk B 22 i i
A U1 2 R G R SOKS B 22 O BOR AL 3R A OE TR
FHATE AT LA B, B S 0 B R
JIF 1343—2012 5K , 1153 4% 52 45 & 5048 19 7 39 (.
TR i 22, B S X 4% 52 56 == B0 JE A7 Bl s 46
(Cochran) #5525 1V 25 57 00 B0 4 0k A7 B R
A E IO LA (BRI A 2 5 RS it
AEER) | DS S S I F- Y E N GE it T, SR A hir
A 712 ( Grubbs ) it 5 37 725 ( Dixon ) 47 54 HF (E A
Ko KK, N ERERE A bR e T L S
AR AL A 825 4>, £ Grubbs 75 il Dixon 46
BB B 23 1,
3.3 INElEmEE

KR E - WK 5% (Shapiro — Wilk ) #E47 1E
BOTATREIR , B S0t LA b 7 0 AR A T IR S MG
6, MR Ry I A543 B AR A A A B, AR
P R A A A, S AR T I 252 A B LA A
N E . AU 3 A = BEER T bR i)
JRRFR S RIEZS S04, LA AR BB R e A T,
RS AR SRR AL T 8 A, kG B, At e
KA NS, S BRI S FR .

Table 5 Sample decomposition and analytical methods used for the certification of high — phosphorus iron ore reference materials

ik T A S TV WEITE Eik T A A TV WEITE
Component Decomposition method Analytical method Component Decomposition method Analytical method
Si0, DMA, FUS GR,XRF Pb DF,DFC AAS,ICP - MS
AL O, DF, FUS COV,ICP - OES, XRF Zn DF,FU AAS,ICP - OES
TiO, DMA, FUS COL,ICP - OES,XRF Cr DF,FU,DFC AASICP - MS
. AAS,ICP - MS,
p FU,FUS COL, XRF Ni DF,FU, DFC b OFS
K,0 DF,FU,FUS AAS,ICP - OES,XRF Co DF,DFC AAS,ICP - MS
Na, O DF,FU,FUS AAS,ICP - OES ,XRF Cd DF,DFC GAAS,ICP - MS
Fe DF,FU COV,ICP - OES Sr DF,DFC ICP - MS, ICP - OES
MnO FU,FUS AAS,ICP - OES,XRF Ba DF,DFC ICP - MS, ICP - OES
Ca0 DMA,FU,FUP AAS,COV,ICP - OES \% DF,DFC ICP - MS, ICP - OES
MgO DMA ,FU AAS,ICP - OES As DA,DFC AFS,ICP - MS
FeO DF cov Hg DA AFS
LOI COB GR S COB COV,CS
Cu DF,DFC AAS,ICP - MS

TE AF il 43 fif 75 % 9 DA—FE K G5 fiff s DF—3%
DMA—{RA BRI s FUS—IR R ik o

IR R B R S R ) i s DFC—IR 5 R %% P 20 ik s FUP— /K ¥ fift 5 FU—J4¥ il ; COB—HR B 15

DNSET7 A XRF—X BIHESOWERS ; CR—HE ik TCP ~ MS—HUBHE {3 45 2 TR 1k  ICP — OES—HL gl &5 25 B TR R ATl ; AFS—
JETHIO i s AAS— ST IO ; COL— L (i s COV— 2kt s CS— AL SR B s GAAS— A7 s P U IO 1
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o 9 J5 AN A 2 1) P — ELER R R 1 )
B R AN R G — , T [ AR o ) TRGIE A3 KR
T2 Hh b o i 2 AN BSCHE B o A A A e AR
B, RSB A BRI T AR AR
FRIE JIF1343—2012 (22K, Ar E ) 5T 09 AN i 7 32
FE R H IS PEARTE B (wy, ) FRE PEAN 8 BE
(u, ) FEEATE L (e, ) ZFBITHI R ARUED) 5T
E‘J%ﬁkﬁ{ﬁxﬁﬁa%&ﬂ uCRM) :

Ucrm = A/ ulz)b +ul + uzhar
At SR w, = [ (0 Rl
E“{j_’\*ﬂ'&)o

FH TSI E 9 7 o T RO, i
st <53, BLINIG 5P A OB O 22 -

TREVEATIEE u, =s(b,) xt (X 1 R
Jo — W Aa e Mg i I E] ) o

SEAEATE JE g, =5/ /n (2P s S0 -
(R R R BR O 22, n 250 28 P BE RO o

THEHIY TEATIE BE Uy =k X ey » RN IRAA
e FERYAE (K =2, X B SR 95% ) o BFIEYY
R HAAE" BRI AHEBRAEY) T A DE (E
PIRAHE R WA 6 G5 IINEEASH(H) o
3.5 WURTERY Y

R R ZEIR, R AT REI D IR 2 AR Y
I A 32 SR T AT A i P 3 9 U5
P12 00 QO T A 28 B v Pl i 49 i
SEAEY) BT, T 90 5 0 ) S [ R A . QBT
PR A B s St iy BA% E o HE AR T T SE
HEATAS A OB , i O (B A P S, AT B K
PR FTEE I E M 53 BT 75 1 2 4 S R & Bk ]
R U HER T 19 J5 1 c @PRAIES BT iR FIK 1
2 RE BT R T A5 R, s AN R AR
IE# G, OF AL TS EISE R T, R
K — P b fE W I Bk AT R IR 42 ( GBWOT7825
GBWO7112) , Wi (R & 45 R A rT FE 1, oo s 5 A
AR A SR AR 7, 45 U R SE I A SR 1P A
FEAE HUH, KR4 JC R A X% 22 (RE) Y HE /N,
EPBETENE A ELEZ M. OFFfFZ e
(B AN AR EOR T i [ R R R D IESGA ], JF 2
KSR e 6 T AR, BA 8 bR i

6 FREMRIINENL SY EATEIE

Table 6  Certified values and expanded uncertainty of the
reference materials
N e INE B S RAHE R
SEAH AR Hf Certified value and expanded uncertainty
Component .
Unit GPFe -1 GPFe -2 GPFe -3
Si0, % 40.74 £0.20  28.57 +0.20 9.37 £0.10
Al, 04 %o 4.22£0.03 4.78 £0.08 3.78 £0.10
TiO, % 0.138 £0.010 0.146 +0.010 0.137 £0.010
P % 0.285 +£0.010 0.735 +0.020 1.73 £0.05
K,0 %  0.033 +£0.003 0.225+0.010 0.174 £0.010
Na, O %o (0.008) 0.057 £0.002 0.055 +£0.010
Fe % 35.18£0.20 41.46 +£0.20 51.44 +0.13
MnO %  0.043 £0.002 0.074 +£0.003 0.471 £0.040
CaO % 0.249 +0.020 1.94 £0.04 5.33+0.07
MgO % 0.225 +£0.020 0.332 +0.020 0.516 £0.040
FeO % 0.255 +£0.020 0.543 +0.030 (0.335)
LOI % 3.26 £0.20 2.75 £0.20 2.36 £0.10
S ne’'s (57) 135.9 £3.3 41.5+1.8
Cu neg/g  11.26 £1.00 5.52 +£0.40 6.9+0.4
Pb ne/’g 19.1£1.6 27.59 £1.70 103.8 5.0
Zn pg/g 93.33£6.00 114.1+3.8  116.4+5.4
Cr neg/g 47.79+3.10 50.66 +3.40  31.36 £3.60
Ni neg/g 40.63 £1.70  84.75+1.60 61.6 1.7
Co ng/g 35.08+£1.50 37.23+1.70 41.45+2.90
Cd ng/g  65.3+9.9 (29.51) 38.42 £3.00
Sr ne/g  117.3 3.6 189.4 £6.8 162.4 4.4
Ba pe/g  108.1+4.8 81.15+£3.20 173.2 5.4
\Y weg/g  323.7+6.4 431.9+10.6  493.7+14.3
As  pe/g 12.51+0.50 51.38+1.90 129.9+11.2
Hg  pg/s  (0.053) (0.02) (0.01)
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Table 7 Quality control results of the reference materials
R G Wi H #0434+ Component content (% )
Sample Parameter g0,  ALLO, TiO, p K,0 Na,O  Fe MnO  Ca0  MgO  FeO S Cu”
Ce&?\ﬁ:md{ilue 16.3 2.58 0.138 0.138 0.91 0.035 49.5 0.256 0.91 0.98 7.66 0.065 14
GBW07825 x 16.18 2.55 0.14 0.135 0.92 0.034 49.4 0.26 0.9 1.01 7.6 0.067 16
RE(% ) 0.74 1.16 1.45 2.17 1.1 2.86 0.2 1.56 1.1 3.06 0.78 3.08 7.14
Cenii)\fii{-\ilue 35.69 14.14 7.69 0.012 0.15 2.11 17.31 0.193 9.86 5.25 13.36 0.37 28.3
GBWO07112 x 35.52 14.21 7.68 0.012 0.15 2.1 17.32  0.19 9.85 5.18 13.35 0.368 28.5
RE(% ) 0.64 0.49 0.13 0 0 0.47 0.06 1.6 0.1 1.33 0.07 0.54 0.71
R i g 2y %A Component content (pg/g)
Sample Parameter Ph Zn Cr Ni Co cd Sr Ba v As Hg
Ccrgf\ifl{illue 5.16 118 14.5 69 93 0.09 612 86.2 768 0.21 0.0050
GBWO07112 x 5 114 14.3 70.1 91.9 0.07 634 84.8 758 0.23 0.005
RE(% ) 3.1 3.39 1.38 1.59 1.2 22.22 3.59 1.62 1.3 9.52 0
s HrE RPN we/g.
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Preparation of High - phosphorus Iron Ore Reference Materials for
Chemical Composition Analysis

ZENG Mei — yun, CHEN Yan - bo, LIU Jin, WANG Dt — min
( Wuhan Center of Geological Survey, China Geological Survey, Wuhan 430205, China)

HIGHLIGHTS

(1) The contents of phosphorus and iron in high — phosphorus iron ore form a certain gradient, covering the content
range of high — phosphorus iron ore.

(2) 25 components with certified values in high — phosphorus iron ore include major elements and trace elements.

(3) The method of certified value, uncertainty evaluation and accuracy achieve the same level of as reference materials.

ABSTRACT
BACKGROUND: The analysis and testing process of high — phosphorus iron ore requires quality control of
standard materials with similar matrix components, moderate content and fixed value components. At present, there
are no certified reference materials available for high — phosphorus iron ore chemical composition analysis in China.
The available iron ore reference materials in China and abroad have different matrix compositions and phosphorus
contents. Phosphorus content is mostly less than 0. 25% , while phosphorus content in high — phosphorus iron ore is
higher than 0.25% . It is difficult to meet the analytical quality control requirements of high — phosphorus iron ore
products with these reference materials.
OBJECTIVES: To develop three high — phosphorus iron ore reference materials with contents of iron and
phosphorus forming a certain gradient and covering the content range of high phosphorus iron ore.
CANDIDATES CHARACTERISTICS: The sample GPFe -1 is composed of 40% metallic minerals, 25%
quartz, 15% colloidal phosphate, 20% oolitic chlorite, clay mineral, apatite, carbonate minerals, rock debris and
a small amount of organic matter. The metal minerals are hematite, limonite and pyrite. The contents of iron and
phosphorus are 31% —37% and 0.1% —0.5% , respectively. The sample GPFe —2 consists of 40% hematite,
— 220 —
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5% limonite, 55% gangue mineral, and minor collophanite and pyrite. The iron and phosphorus contents in
GPFe —2 are 38% —44% and 0.6% —1.0% , respectively. The sample GPFe —3 is composed of 70% metallic
minerals (hematite, limonite, pyrite) , 5% quartz, 1% collophane, 3% chlorite, 1% cuttings, and minor apatite
and calcite. The contents of iron and phosphorus in this sample are 48% —55% and 1.4% —2.0% , respectively.
METHODS: The samples of high — phosphorus iron ores were collected from the western Hubei Yelangping mining area
in Zigui county of Yichang city, the Enshi Changling mining area ( Wuhan iron and steel corporation mining area) , and
the Huoshaoping mining area in Changyang county of Yichang city (Bao Steel Group Changyang mining area ).
Uniformity and stability were tested for 25 components of SiO,, Al,O,, TiO,, P, K,0, Na,O, Fe, MnO, CaO, MgO,
FeO, LOI, S, Cu, Pb, Zn, Cr, Ni, Co, Cd, Sr, Ba, V, As and Hg. Uniformity test was evaluated by variance analysis
F test and relative standard deviation of test results. Stability test was evaluated by linear fitting and ¢ — test.
RESULTS: Three samples were homogeneous and stable. The RSD of major elements and trace elements of 3
samples was less than 5% . The F value of variance test was less than the critical value F, ,s(24,25) =1.96,
indicating that all the components of 3 samples were homogeneous. The stability test showed that the components of
3 samples had no directional change and statistically significant differences, indicating that the elements in the 3
samples were stable. The verified value was tested by 11 laboratories and by two or more different principles. The
verified value components included 25 major elements and trace elements. Three components of Na,O, S and Hg of
GPFe —1 had reference values, whereas other 22 components had certified values and uncertainties. The contents
of iron and phosphorus in GPFe — 1 were 35. 18% + 0. 20% and 0. 285% =+ 0. 010% , respectively. Two
components of Cd and Hg in GPFe —2 had reference values, and other 23 components had certified values and
uncertainties. The contents of iron and phosphorus in GPFe —2 were 41.46% +0.20% and 0.735% +0.020% ,
respectively. Two components of FeO and Hg in GPFe — 3 had reference values, while other 23 components had
certified values and uncertainties. The contents of iron and phosphorus in GPFe —3 were 51.44% +0. 13% and
1.73% +0.05% , respectively.

CONCLUSIONS: The developed high — phosphorus iron ore reference materials meet the requirements for

exploration, evaluation, and comprehensive utilization of high — phosphorus iron ore.

KEY WORDS: high — phosphorus iron ore; reference materials; uniformity; stability; certified values
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