2021 49 H
September 2021

a0 o
ROCK AND MINERAL ANALYSIS

Vol. 40, No.5
783 =792

FlE A RERR R 22 0 A T o AR R T IURE D L LT . I, 2021,40(5) 783 - 792.
WANG Di. Corrected Method for Interference of Iron on P, O, during Complete Silicate Analysis in Uranium — producing Ore[ J]. Rock
and Mineral Analysis,2021,40(5) ;783 -792. [ DOI: 10. 15898/j. enki. 11 —2131/td. 202007170104 ]

PR A R A AT R UL R THOREIE )7 ik

B
(JAREER A SIREEEBE, TR T 524088 )

WE. 5 ABIE - B 4483 0 R DA kK 4200m 57 F 4 F G AERR 3P P,O B M P R AL A% S
AR A &R R A RS R, RILE B A R AR 69 3% & i B BE ARG, R A B T AR P, O 2 R AR
B AXTHIE - B F L RN T A B AR 3 P, O 69 4 ok K B AT gk KA E O sk F Ik
VA Fe, 0, 4F 4 REBR 35 A 57 P 4k 00 £ 453, & Bt sk K M 400nm 3] 480nm , # 4% Fe,0, R B 7 An3 (0. 00 ~
0.70mg/mL) 4 %] 3+ 0. 20 g/ mL.2. 00pg/mL F= 8. 00pg/mL P,0 B K AG 69 Hvh, EH &M . DS P,0 40
KKK E FARE T ik 420nm T3 3)] 450nm, R E T FAE G Pekat PO SR S AWM ET, V54
% B RARE Y R GBWO4117 ~ GBWO4122 A B iE# 50, H S ¥ Fe, 0,42 P,O, W9 4 S X ER ERE K,
@F 450nm F 2f F A E B ERE RAKE B RAFENR PO AT H5W , R ERF SR LER, 7 W E
FE(RSD) £ 1. 1% ~15.7% Z [, T vhih R B A & F 407 B EARMEA RS P, 05 0 m £ K,
Qb KA E T iR B AE 1 S AT, A ARIE - B RO B RN T A B B 3 PO R T kAN,
KB ST G AR AR, BT R R 4 THRRE

Em:

(1) 22 450nm H#ml sk K 7T AL E Fe 5F P,0s 94745 R 5 A 49 EF 4.
(2) 42 450nm #ER KT, #50F Fe, 0,47 P, 0589 & F ¥ AR ELE A,
(3) ZARE Ty FARARE L H AT, AR BB R A N E s H BB PyOs3R T 7 kAN

RESEES. 0657.3; 0613.62; 0614.811

TERRER M A BT 1 2 L, 8 A AR Ay
AAEH )2 4% B T IR AN 2 Y 85% LA B
SERERRER o XA R B RE R R > BEAT 2 AT
WP A AL st B R R 12 5
J3\1 20 Jy s RAR S A AR D T s R
BIF R KA T BB

FEF= BT A1 RERRER B>, WA R I 03 A
IEBFRRER AL B, & i LU 4 Ak ik (P, 05)
RO R EAE 0 ~ 1.5% Z ], B BACAL
FAR % 8, P, O (9 43 M 8 A o3 g e 7
SE SRS B BLAC 0 BT B AR I X RO
TR LR A S B T R R I I (ICP -

M EAFRIRAD: B

OES) P Pt ICP — OES ¥ 9k 7 Ji e, H 2
FEVAD™ 1 B b SR PR T Do M 7 0 R
VEREEW A, 6 N AR v i — e T5 G . R,
FEBRER 2 L3 T 3 i P, O 43 B — BT 4%
FeIE LT e AR AR 2 bl (k0 A
s P RS . M2 T B
WX TR AR SR T 2, B RS RA G, ST
FETHE ™, WBEELAE B L A IE B R £,
TRIETE 4% ~ 8% WIRS RV WL H , 5 8H I e A i AN 12
BN, A R E TR MBS B B K A,
TR SR ARUE . T R AR,
THE AT, H ORI T WA b R

WES B EA: 2020 —07 — 17; {€E HER: 2021 —02 — 14; = HE]. 2021 07 - 02
BEE&WA: ) ARiFERERE 81428 (R20035) 5 )7 AR I RS BUTEEE R 1 857 811
FEERIAT: O, ML, 52 TR, IFIRIG 1207 7 0P £ 5 R R RINRE R 4 T /K B ) R 5T

E — mail ; 50900780@ qq. com,

— 783 —



" a Wk
5
CRE http; // www. ykes. ac. cn

2021 4

B R

2H, PO, +22(NH,),Mo0, +2NH, VO, +

46HNO,—P,0; + V,0, + 22Mo0, - nH,0 +
46NH,NO, + (26 —n)H,0

Hy T B85 PUEH BT 455 W0 Y de RO Ky
315nm , 72 R UK A 8 R AR, B S oy ik
H B AE 420nm b & {H R A SC BRI &
L, B — B BLAH B bE (o vk A 7 st A i R
Rt PO B, ZE RGN 4 420nm T, [E K45
HEY ANl 5 GBWO04117 ~ GBW04122 2 3k 4+
GBWO7105 L) J2 I i JK 4+ GBWO7108 Fo il 2 {8 =5 T
HARME . CEA W) (5 URR) 7 45 5
ZOTERRERREL 4253 B eh P, O, B AR P i =4 8k
B aRASS ROV AR E S Y TN E,
ATITAT 53 235 SR s B 0 10 A 1 000 5 05 R Al 1 o
BliZAS 257 g e, 2 25 mlL R R B B il
b Tog , R IU 2 {E O 5 o A0 SR R TE S AR A
B I SR A B RO SR B, W] DA e A VAR
58653 85, R 460nm A0 & H OGRS, {Hix
T A5 A R e H) 5 FIFOK IR 280, 4%
A 1 FRAFLER 5 A6 G R ARG I £ R B
RIMAEPE K 440nm T Fr 75k B 0 e 1 =, T
B, L, # R IE R S AR T,
B AR E T 1 v R A U % A 420nm , 1] LAY BR
R P il A R R ER 4 B P, O5 3 BT 45 R AR
) IE T o

5l w0 A AR 0, e A b kR AR 4
SIS Bk VB B AR VB NS AT TR,
WA AR, e AH H S5 . AR TR A
kRS E A S . BT AR ER £ 0T
RO EA— 1Bt B, 75 R FH BRI 2088 DL &
G325 TR MRIE AT RCR IR B 2 &It R
(1) e AASE H B [ B £ I 2 485 SR 52 31 HoAth T o0
RV RZIA , 3 R HER I R 7= Al A v ik R R B 4 3
TN XMERE . ARSI WA IE#R A T3 &, AFe, 0,4
RERR R AR B R R, LA Fe, O3 WG BE RIS N T
Fe, 03}§ Fe, 03 -P, 05 Wﬁ‘éfﬁ%ﬂcﬁﬁﬁ%ﬁ% , ﬁﬁ.‘/)}z
KARIE , B TH BRI — B SO B A o i
PR REERER 22004 P, O HR kT 40 A4 Re ARSI
1 IR IE P 22 5 7 TN 2 B RNt B

1 Sy

L1 A
MOGHEEE S A] WL 435606 B+ (TU - 1901, 65t

— 784 —

L iE A A R THE AT o

A AR (AL T B BRSPS, H kA
( BHESCB AL ) |, Sartorius 2108 J3 47 KAF- (A6 5
TR R TPHRAF)

1.2 SEUGREN

DLl A A B3 43 A bR HEY) B GBWO4117 ~
GBWO04122 SHSZIGHE S o B RSARMEY) BT KRR =
AT, FEH T FZeE A 0 A 5T
SIFTACER RIS IE 43 BT 5 1 I B | T H T R
filo AL AL T AEARE AL AR R TR
[ 248k, Fe,0,(T) ] 55 17 ~25 1443, H Fe, 0,(T)
B P, O B ] L 5 FURERR AR T Fe, 04 (T)
F1 P, 05 1 & 53 i o

WG AN, T84 v ] SR 27 e b 3K ) B b 35K AL 2
AT TR Y Fe, O, (T) & 58 i 19 & A 1870
Sy BT A HE W) B GBWOT105 R % X A JE R Al
Fe,0,(T) & & 8 AR M & A W43 43 7 b ofE 9 ot
GBWO7108 Z Y Jit JK #+ & A4 AF o b 78 55 56 A o
GBWO07105 1 Fe, O, (T) ARAE(E R4 13. 4% , P, 045
HEH M0.946% . GBWO7108 1 Fe, O, (T) F7EAE K
2.52% ,P,0 FR1EE A 0.053% ,

1.3 SEU5L5

R — A (99. 9% , K HETT R R AL 2
RAF L), =584k —4(99.99% , E kR —
J7) ERER B (o B g, KAk 2E R ) )
FR %L (4yMrali, i i fh 2770 A PR A ) o

AN R TR RASIRYS A Al

SEH K N ZE B K
1.4 FigAcH]

1.4.1 FRUEFW

P, O FRIERA 5 1 W : FRECHILSEAE 110°CHET 2h
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12 L —4—0.20pg/mL P,0+0.05mg/mL Fe,0,
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= 06 —e—0.20ug/mL P,0,+0.35mg/mL Fe,0,
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—<—2.00pg/mL P,O+0.15mg/mL Fe,0,
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1.6 —»—8.00pg/mL P O +0.10mg/mL Fe O
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12 + ——8.00pg/mL P O +0.25mg/mL Fe O
) —e—8.00ug/mL P.0.+0.30mg/mL Fe.O,
L 1.0 —e—8.00pg/mL P o +0.35mg/mL Fe, 0
% 0.8 —+—8.00pg/mL P O +0.40mg/mL Fe O
= O —e—8.00pg/mL P O +0.50mg/mL Fe | 0
0.6 - —=—8.00pg/mL P O +0.60mg/mL I-e O
. —o—8.00pg/mL P,0,+0.70mg/mL Fe O
04 r
0.2+
1 1

400 410 420 430 440 450 460 470 480
A(nm)

460
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P, 05 ISR EE 7350« a,b—0.20pg/mL; ¢,d—2.00pg/mL; e,f—8.00ug/mL; a.c Fil e FHYICAE 440 ~480nm Z [AITEIA PO T b od Fil £

P 1
Fig. 1

Fe, O R ARIF R P, OsWEIENG

Si)

2.00pg/mL (¢ and d), 8.00pg/mL (e and f),

a, ¢ and e were magnified at b, d and f, respectively

AN Fe, 05 19 P, O5 ¥ 9 WO JE 1 B 15 8 5 & i
Fe, 0, B KA E R 0. 10mg/mL( & 1d) , %}F8.00
pg/mL 1§ P, 05, Fe, 05 — P, O3 WO B 5 AR IR TN
Fe,0; 1) P, O5 IR OE L BL 1 B 5 1 Fe, O3 Y
R FVF N 0. 30mg/mL (& 1f) . %“?ﬁ'ﬂ?ﬂiﬁﬁ
P, 05 &t R AL IEAE F S5 3 Fe, 05 1955
IR, I Fe,0 E&ﬁﬁﬁﬁkﬁﬁ%@
FHAMEHA 2
2.2 Kl KRt Fe, O, WL 15500

M 2 AT AT i, Bl A6 I 4 938 T, Fe, O
W 6 B i3 Ul 3, I 32 i A T RO B A A
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Effect of Fe,0; on the absorbance of P, 0 with different concentrations. The concentration of P,0; is 0.20wg/mL (a and b) ,

respectively. Spectra with wavelength between 440nm and 480nm in

1M HLFEE Fe, O 1 B2 8K B, 380 520 1 35 A6 i i 1<
Fe, O, W' B 845 2 L0 B ARA T < TF #2608 TR0
BER) 2 S i I K, Fe, O WY BE T B B
B,
2.3 P,0.fF 450nm Pk sk

P, 05 1 450nm " {1 b5 i il 26 AH 3¢ R B R =
0.9999, £k 1 77 .y = 0. 0005x — 0. 0008, LI la
ML EINT AR E Fe, 0, (0. 02 ~0. 70mg/ml.)
1) Fe, 05 — P, O i W AE 450nm &k )W ' B2 73531 0 -
0.003.0. 003 ,0. 004 ,0. 004 ,0. 004 0. 004 .0. 012,
0.012.0.012.0.022 0. 033 ,0. 049 .0. 067 , H:0 ¢ fir



S5 FlE PN A R EREY A ST O AL B T AR E %540 &
1.4 @) —=—0.02mg/mL Fe,0, (b) —=—0.02mg/mL Fe,0, —— 0.15mg/mL Fe,0,
——0.05mg/mL Fe, O ——0.05mg/mL Fe O —<0.20mg/mL Fe O
12+ —+0.10mg/mL Fe.0, 0.10 B g 10mg/mL Fe,O, ——0.25mg/mL Fe.O,
——0.15mg/mL Fe, O 1 —+—0.30mg/mL Fe, O
1.0r- —<—0.20mg/mL Fe < ——0.35mg/mL Fe, O
el - 025mg/mL B 0. = —~+—0.40mg/mL Fe,0,
R —~—030mgmEFe,0, | R ——0.50mg/mL Fe,0,
Koel —+—0.35mg/mL Fe,0, = 0.05 ~—0.60mg/mL Fe.0.
’ —o—(). mg/mL FeZO3 — 0.70mg/mL FC O
04+ —-0.50mg/mL Fe,O,
‘\\ 0.60mg/mL Fe,0,
027 <3 : = 0.70mg/mL Fe,0, i
A== = 0 . . .
400 410 420 430 440 450 460 470 480 440 450 460 470 480

A(nm)

a A 440 ~ 480nm 2 [A] i 6 R AROR T b
Fl2 ARBKF Fe, O, M EEX L

A(nm)

Fig.2  Comparison of the absorbance of Fe, 05 at different wavelength of 400 —480nm. Spectra with wavelength between 440nm and

480nm in a was magnified in b

EAF R R W e o A, Bt 2y 1/3 ~2/3
Ab 15 BRI 5 BRE .
2.4 ﬁ(i‘gﬂlﬂ‘:

L7 gl A A B K AR E W) B GBWO4117 ~
GBW04122 H1 P,055 Fe, 0, (T) FyARIHE( Hyxof it
(1), Hrp PO BTk 24 P,O, & e 5L
PRI 0. 10g Ff 5 & 25 T S0mL 25 5 i 1) o & 9k
Ji,Fe, 0, (T) 5T 2 ¥ B J2 4 Fe, O, (T) & i 4550 1k
PRI 0. 10g ## A E R T S0mL 25 1) Fe, 0, (T)
JREHREE . DL GBWO4117 Jyfi], Fe, 0, (T) i f2 ¥k
4 0.069mg/mL, it /NF & 1e #1114 0. 30mg/mL,
PO, i g Hy 2. 44 g/ mL ‘ﬁ:/]\ﬂ:|7§] 1f 1 8. 00
pwe/mL, FFE K1 H e L AIZ5E . it B —X)
e A B R AR UEY) i GBW04117 ~ GBW04122 th
P,0,5 Fe, 0, (T) Bk B , A TER 1 S0 45
WHEEZ N L 450nm SR K, #F 5 Fe, O,
P, 05 & EEITEROEIE BN , 7T ASRAG HERR 45 R

#1 P2055 Fe, 0, (T)é\ix‘}tt

Table 1 Comparison of the concentrations of P, O; and
Fe,0,(T)

P sz)S{:j% P,04 Tlie {;i Fe203ET) Fe, 05 (T)

P Wil REWE WEHE SERE REWE

(%) (pg/mL) (%) {i(%) (mg/mL)
GBWO04117  0.122 2.44 2.43 3.47 0.069
GBWO04118  0.012 0.24 0.69 0.99 0.020
GBWO04119 0. 141 2.82 0.91 1.30 0.026
GBW04120  0.067 1.34 1.39 1.99 0.040
GBWO04121  0.027 0.54 3.73 5.33 0.110
GBW04122  0.031 0.62 1.29 1.84 0.037

2.5 JiiENGE e

T — A I I AR I 3 KA T I T BV
i, RGN B KA L TS BB — B B4R B0
5 ICP - OES 3% 7% 23 130 52 5] 5 4% v ) R
GBWO04117 ~ GBW04122 (7= 4 = ) U X
GBWO07105( Z i) .GBWO07108 ( I8 J5i JK ‘=) 1 45
AT O e BT A RE 24 S A B S AT 0
30N LA RT3 20 T 2 B BEHLAH B
JERE LA 420nm A0 (0 5 8 24 8 TARMEM . T7E
450nm TSI E (8 ST TR E (R, 5 R o
(9152 2t 4 7E 15 2 Y5 FE 4, RSD 76 1. 1% ~15.7%
0, fH R KR ok B, R bR UE A
GBWO04118 1§ RSD & KN 15. 7%, X & H T
GBWO4118 fRFRHE(EAARAL A 0.012% , ik id FiL
SRR AE T/ IV 2 0 4 i I S 405 SRR I 250, PR ke
RSD #5451k , il 3 g8 46 00 % K 5 450nm,
AT LA BRVETR T Fe, O30 P, 05 4345 97 A4 1 1E
P, B A, W T B TS TR R 5E
1 GBWO7105( Z &%) .GBWO7108 ( VB JF K =) 1Y
2 IE , ORI K T A5 30 A 437 45 SR L AR
ERRE S L AT A 25 AR 0 R RE B 1 P, O K
TR,

3 énuﬁ
DAL — BV SR BEE Al A ke
FRER AT H I P, 05, B SR ZUIE T4, AW MR
IEZRTHE &, 3 3 A s AR I, A DN i 1 DA [
FhrAETT L 420nm AZ 321 450nm, £ 1E T 7 A
HER XS P, O 73 BT 45 S 7= AR 1 IE T4, T VRS %
( RSD) 7E1.1% ~15.7% Z [a], L #E420 nm {15 ()
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Table 2 Comparison of analytical results of P,O5 in samples with the colorimetric methods and ICP — OES
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Corrected Method for Interference of Iron on P, O; during Complete
Silicate Analysis in Uranium - producing Ore

WANG Di
(School of Chemistry and Environmental Science, Guangdong Ocean University, Zhanjiang 524088, China)

HIGHLIGHTS

(1) The detection wavelength of 450nm corrected the positive interference of Fe on P,0s;.

(2) The contents of Fe,0, and P,0; in the sample was within the calibration range at the correction wavelength of
450nm.

(3) The corrected method is simple and easy to operate. It provides a supplementary method for accurate

spectrophotometric determination of P,0, during complete silicate analysis in uranium — producing ore.
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ABSTRACT

BACKGROUND; For the determination of P,Os in complete silicate analysis of uranium — producing ore by alkali
fusion — phosphovanoclonolybeate spectrophotometry with wavelength of 420nm, iron ( Fe) was detected
simultaneously, because Fe as the co — existing element complexed with ammonium vanadium molybdate and
showed the same yellow with phosphovanoclonolybeate. Iron produced positive interference on the results of P,0;.
OBJECTIVES: To correct the interference of Fe on the determination of P,0s.

METHODS: Taking Fe, O, as the assessment amount of Fe in complete silicate analysis, when detection
wavelength was changed from 400nm to 480nm, the effects of different amounts of Fe,0,(0.00 to 0. 70mg/mL) on
the absorption value of P, Oy with content of 0. 20g/mL, 2. 00g/mL and 8. 00g/mL were investigated, respectively.
RESULTS: (1)1t was found that when the detection wavelength of P,0; was changed from 420nm to 450nm, the
positive interference produced by Fe,O; on the analysis results of P,O5 was corrected. Moreover, the contents of
Fe,0; and P,0; in the sample was within the calibration range at the correction wavelength of 450nm when taking
national standard materials GBW04117 — GBW04122 of uranium — producing ore as verification samples. (2) When
P, 0, in national standard material of uranium — producing rocks, basalts and argillaceous limestone was analyzed at
450nm, the results were within the error range. The method precision (RSD) was between 1. 1% and 15.7% ,
which met requirements of analyzing P,0Os in other samples with a similar matrix such as silicate and uranium ores.
CONCLUSIONS: The corrected method is simple and easy to operate. It provides a supplementary method for

accurate spectrophotometric determination of P,05 during complete silicate analysis in uranium — producing ore.

KEY WORDS: uranium - producing ore;

; silicate; phosphorus pentoxide; phosphovanoclonolybeate

spectrophotometry ; iron; interference correction
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