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Determination of P in Iron Ores by Inductively Coupled Plasma Atomic
Emission Spectrometry
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Abstract Iron ore samples were digested with HCI-HNO,-HCIO,-HF mixed acid, and then P in sample
solutions was directly determined by inductively coupled plasma atomic emission spectrometry. The
conditions for selection of analytical lines and the amount of sample were optimized, some technical
difficulties were solved,such as the difficult selection of analytical spectral lines of non-metallic phosphorus
and the influence of sample weighing on the accuracy of determination. The matrix interference effect has
been reduced and the instrument fluctuation has been overcome, the precision and accuracy of the analysis
were improved by using internal standard method. The established method has been applied to the rapid

determination of P in iron ore samples,the determination limits of the method was 0. 003 6 mg/L for P and
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the determination content range was 0. 012%—2%, the results are in agreement with the certified values

and chemical method, the precision of the method was less than 2% (RSD, n=9) . Compared with

spectrophotometry, this method has obvious technical advantages.
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1.1 (R EFEM

ICAP-6300 FLJEGHR 15 4 B 1 1A 1 e S 6 354X
(% [E ThermoFisher A7),

KRB FE AT EESK - Tk vy 36 55 Al A o e 200 RO ot
SR T 99.99%0) . XA TAESMFILER 1.

F 1 ICP-AES {8 TE&H%
Table 1 Operating conditions for ICP-AES

TAESH BEEME TAESH BEM
: NI
T F 12 RF Ty %/ W 1150
1 & /mm
30 S E 5/ MPa 0.2
i/ (r+ min1) BT/ MPa
BWHISR (Ap) i — By It [a] /s Kl 5.0 15
5 B < (A .
1o Wb ] /s 30
P/ (L - min ) hpER il /s
A IR 3 FaERTE /s 5

1.2 fRAEBRKBEMEZELF
P FREAG A 7 (1. 000 0 mg/mL, [ ZKr #EY)

iron ore;phosphorus;inductively coupled plasma atomic emission spectrometry

J g O BERD

P A il 25 W B0 i D7 5 Ll i 4 P bR E G A
WSy R,y ¥ I 0.,0.50,1. 00,5. 00,10. 0,
20. 0,50. 0,100. 0,120. 0 mg/L 4 i & ¥k B 1) L. 461
e 1) B 2 4] A il T VWA T R R (1020

Eu N A5 fif % % W (1. 000 0 mg/mL): FF B
0.110 5 g 8 900 "CHyBE 1 h (1 6i5% 2l A 5 . B T
100 mL pF . i A 10 mL 252 (50%) , 3% I F 1
L AR A J5 28 208 T R A0 B 20 4 10 mL
R (50 %) F1 40 mL KIEME . A 100 mL %5 53
L KRB R 28 5 & 1.

Eu PYFRIIA TR 2o 48 N bR it 25 75 TR 53 20 i R
B E R 1 g/ ml 035 WBC T . N AR I AR
WL R AR Y 7E £ =W B RN R — JF EA
e

ERIR VIR e R A R DY b R X P 43
afi A7) B AT R R, LI KR LB AN T
18 MQ « cm HJZEIBK .

1.3 XWHZE

TEH T RV EFRELO.5 gOR i & 0. 000 1 @) 4k
T AkEA . BT 30 mL R IUH LM B i n >
VEZEWRK KA i iR Y 57 |m e A 5 mL R iR,
BT RSO ERIR (150 °CO % f# 40 min, 2R )5 FHK
WHIA 5 mL fi§fR .2 mL & 48R .5 mL SR, 7t
M 180 “Cm s i, il M 8 W R e FHiR 2
220 CHkZ Az s R 1 8 R U R A I
A 20 mLERR (50 70) o 7E H #A AR b Jin #4827 I R 55
1 min, JUF . AR H 2 W Z 5 HZE 8K 45 ki
AR R DE BRI — T A 100 mL R E A
AN BRSO 24 h, WA W E B B LI AE .
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TN S HEGE A SE B TR R T R S (ICP-AES) 36 00 22 2k A1 i 9

WA BT w5 Y R 166 ~ 847 nm, 43 | 4% P (19 43 #7
PELR 177,495,178, 284 F1 213. 618 nm #E47 b7 HEFE
i W E . 18 B BT A bR E W) BT GBWO07825 FiI
GBWO07826, V471l /& 6 U<, JCH - 3348, 11 550 A1
XPbREDR 25 . R 2 B 45 ROk A L kB b i
25k 177. 495 nm Fl 178. 284 nm B, I 52 45 5 0

i 75 b L T ELORS R B 25 R R M A
213. 618 nm [, M5 45 2R A bR HE (W) 5 B4 1 H
R BE BT o AT 2 B2 RO X A 2% 0 M i e 4
AT ASCAAS G 0 K BT B Dl T IR 2 L I R
FHAC IS )@ Ar AR BKCRY J7 30 RCR A W] i
Pt S e PR B A TG 4 213. 618 nm,

R2 SIMERIEE

Table 2 The selection of analytical spectral lines

GBW07825 GBW07826
B A/nm bR/ Y FME/ % RSD/ % Pk A/nm bREAE/ 6 FHME/ % RSD/ %
177. 495 0.103 2.0 177. 495 0.009 2.3
178. 284 0.138 0.121 L9 178. 284 0.017 0.012 2.1
213.618 0.137 0. 56 213. 618 0.018 0.72

2.2 HmMEENEE

XRE i B PRAE AT TR R IR R AR B
JLE RS PRI e g5 R . TR A B R R UE )
GBWO07827 F1 GBWO07828 £ Uk #E1T 525 , 43 W FR Bt
0. 100 0,0. 200 0,0. 300 0,0. 400 0.,0. 500 0,0. 600 0 g
FE b 2E AT 0 A5 R bb A 25 AR 3R WY R ORE o 7R
0.400 0 g LA, i 22 25 F2 4w A% T 5 e, 3 02 A
KR A PO R ER AR R D fr
DU W b P e B B AT o A3 A T 381 1) £ 5 il A
55 1 S FRFE R T 0. 400 0~0..500 0 g B, I 5
{505 T AR HEAE s FRAE 5 55 T 0. 500 0 g B il 2 45
S SCHY AR AR X S P O B PR AR G O, 2
AW P AL R RIS 2 R S I R s b T
FEIN A W 4 T L S O A R A . Rt 2R
F &L b 5 R R SE 0k R ) R AR A R
0.500 0 g, ZEHEWE 3,

F3 MESIBENEENZ N

Table 3 Effect of sample amount on analytical results of P

B RRRER m) W/
RS RS RREER /g : —
) 22 i bR vE(E
0.100 0 0.008
0.200 0 0.011
0.300 0 0.015
GBW07827 0.019
0.400 0 0.018
0.500 0 0.019
0. 600 0 0.013
0.100 0 0. 086
0.200 0 0.091
0.300 0 0.098
GBW07828 0.11
0.400 0 0.102
0.500 0 0.111
0. 600 0 0. 089

2.3 ARRTEHBEMAE
BB A A S A SR B Eu /8 s oo

R UEAT AR ik S B X B K AR HEY) it GBWO07822,
GBW07823,YSBC19712-2004 F1 YSBC19710-2000
B E 9 U705l LS T I N BR JT R IR A
bR T 2 PG 0 0 2 4551, 3% 4 S5 SRR BT A
ARG I E 45 R AT PR By . i ad S5 e X
B AR I A BB W BE N 1 g/ mL, I € 3% 20
381. 967 nm,
x4 AREXR
Table 4 Tests of the method for internal standard

B UEY 5 JTM AR RSD/ % A Wi RSD/ %
GBWO07822 1.2 0.63
GBW07823 1.5 0.79

YSBC19712-2004 2.6 1.3
YSBC19710-2000 3.4 1.8

2.4 FEREGMTEE.TEMEMKHR

AR i 2 20 98 5 b ol il A [R] L G i S
5, K AE 0~100. 0 mg/L JEHAN  TAEMZL S LM,
HAHERER N 0.999 9, 49 & KT 100.0 mg/L
1 s Aol I T Y By v £ S i 2 B S B
100. 0 mg/L, AL 94 3K ) 1E 5 TAE R & 2R 4%
FaE 1 ho A ST AL BED BROPAT I E 11 A28 R
d TR A I A5 R 3 fE AR AR 2 (30) L 19
FNJ7 5 R R L 45 0,003 6 mg/L, T
I T PROR A 25 0 A A0 10 A% 4 oE I 22 147 1
FE LIS b BRI 1 T 2R P Y TR A A i s R AT
FIEL, B 0 A5 T A S 0 ik PO I oA
0.012%~2%.,
2.5 EWMEXR

3BT Ao R 4 O k42 ) R A o A s o) kG
Je o O A SO0 Ly vk o f R A 3k 40 AT IR A A B 1
Wy HEAT o R I 7 AR A b ) O e R A
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SEE TR GRS D0 Fe v PRy RS RE R
PO AE 3 {7 o AR5 TH A0 45 - 2 (L o 3 A L
BH B 43 O B R MR AT I A 2 2R LR B R W] 1CP-
AES 5 {5 bR AR ) 15 B4 » Ui W1 9% 7 15 HE A m]
FE L RARGRILER S.

RS HEBHEXR
Table 5 Tests of the accuracy

)/ MR
=2 o Iqu-:s WL B RE/ )
il JGRE
GBW (E)070084 0.013  0.014 0.012 7.69
GBW(E)070088 0.026  0.027 0.028 3.85
GBW(E)070087 0.053 0.052 0. 054 —1.89
YSBC15705-03 0.073 0.072 0.075 —1.37
YSBC19713-2004 0. 145 0. 141 0. 149 —2.76
YSBC19709-2000 0. 26 0. 25 0.27 —3.85
YSBC13170-95 0. 584 0.588 0.590 0. 68

2.6 BEESXE

8 B 4 05 12 2R P EE A2 o A IR IR AT 2ai 4
i BEH 2 AR A1 [ S bR E ) i GBWO07825 Al
GBW(E)070083, 73 Bl FRIL 9 317 FE i - FF i i 40
FRAN AL R [ R 2 AT 25 R AR -1 0 E &
3 ST S X B o O 22 (RSD) . U 5 040 UL 3% 6.
2 > I R HE ) S5 A 0 o 495 ROKS % BE (RSD) B3/
206 AF A CHl BT 7 S B = ) 35T e A BV ) Y

x6 BEEXR
Table 6 Tests of the precision

s w(P)/ % RSD/ %
M PRER PATIEM e P ’

0.135 0.137 0.138
0.138 0.137 0.141 0. 141
0.142 0.138 0.143

GBWO07825 0.139 2.0

0. 049 0.051 0.049
GBW(E)070083 0.050 0.050 0.051 0.049
0.051 0.051 0.050

0. 050 1.9

3 £iE

SR T VU R V5 FE 1AL BRAE i, X ICP-AES 36 5
BRA AT TR BE TR I A T R A R PR AR A AR AR
PEEAT T PR A HE  RRAR T D635 T8 i 52 i) 5 38 2ot 52
A FE A T bR e R B & A R iR TR [
TR it 18 B AR o 5 8 T 4 BT 4t R I o B ROORS
JE 5 JT A 57 0 7 1 AR GE 1 43 606 BE VR AH HE L A B
1) B A 2 25 R S I #
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