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Determination of Thorium Content in Iron Ore with Spectrophotometry
Zhou Jing —tao', Sun Zhi - feng', Wang Rui — jun’
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Abstract: The iron ore samples are decomposed with the hydrochloric acid and hydrofluoric acid. After the perchloric
acid smokes and silicon is eliminated, it is then extracted by butyl acetate solution of 1 — phenyl —3 — methyl —4 - benzo-
phthalide —5(PMBP). The interference elements of thorium are eliminated by the reextraction with hydrochloric acid, ar-
senazo IlI is as color developing agent and forms purple — red chelate with thorium ion as well as the thorium content in iron
ore is determined with spectrophotometer. In the paper, the selection of acidity for extraction and reextraction, effects of
such factors as acidity of chromogenic reaction, amount of color developing agent and color developing time on determination
are discussed as well as experimental parameters are optimized. At the maximum absorption wavelength of 660 nm, the
linearity range of thorium is determined to be 0 ~1.0 pg/mL, correlation coefficient is not less than 0.999 and detection
limit is 0. 000 44 pg/mL. This method is easy and simple to operate, molar absorption coefficient of the complex formed by
arsenazo 111 and thorium is up to 0.8 x 10° L/(mol + ¢cm) , which is with higher sensitivity. The adding standard recovery
of thorium in the analysis results of samples is 96. 8% ~105.8% , so the method is with good precision and accuracy.
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1.1 FENEERF

6 RET CEACTE ] 380 ~800 nm) . HLdAIfL
iR (REAR) : AR VR ERTR: p 292 1.19 g/mL, pH =
LS Hdhme B2y 1.3 mL k3R (p =1.19 g¢/mL)
FZKFBE R 500 mL; SR : p 2920 1. 15 g/mL; 5
AR p 294 1. 68 g/mL; =FALERIE W (50 ¢/T.) Bk
BUS g GBI S mL 88 (1 + 1) Vs, F/KH
2 100 mL; REERIRIR (1 +1) : FR (40 ¢/L) I
5¥k iR A BUR &5 PMBP - 4R T R & W
(1% ) :FRHLCS. 0 g PMBP #1500 mL ZFR T HigH?,
RATE T  AMN MW 1 g/ L KV W5 B AR HE T
WA 75 W : 100 pg/mL, B 2 W 3K 5 &L A5 o 7 W)
(10.0 pg/mL) : 1 100 g/ mlL &1 BRI WA A W0
B 10 158845 o BRITAULEASR , 4347 (o A i) 34
oA el
1.2 RIFH*E
1.2.1 #3:uego i

FRELO.2 g IFE (K # % 0.000 1 g) F 100 mL
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RV LWt A 10 mL Ehf#2 |5 mL R,
BTG AR A i 220 10 mL 247, X
TR IMA 2 mL 5 &R T R A A,
PR R E R =R R, BN R ==, A pH 2
H 1S WM ERBR IS iR Eh 2 e 22 100 mlL 75 5t
R, pH 2058 1.5 G ERIRE R H
1.2.2 XBHy5

MR AL & A = AR, 20 BOR KT 20 mL A 38 K
TR T 60 mL 23 W I = v, BT AS 6%
20 mLIEf DA ERER (pH 292 1.5) #M 2 AL % 20 mL
J& , A 10 mL PMBP — Z g T BRI (1% ) I71%
2 min, PG FE 25 KA, B BRAE— IR, R KA,
InERER (1 +1)10 mL F 430 Wl =F o AL B, R
2 min, H{E SRR RAEBOK A T 50 mL 255l
o, B A E I KA IE R 50 mL i .
1.2.3 R&anz

W 52 2 K AR A P oim A D B BRI R
10 mLEEERER (1 +1) (14 mL 508 R E N1 ¢/L
M T A 2 oL, KRR R 218 IR . Tk
1 660 nm ZbLLATR 25 o2, H 2 em A TILTE
PR BTG E , I N TAE £ A
FRAE L AR AL
1.3 KHEHERSE

I3 IE10. 0 we/mL EEFRE K 0.1. 00,2, 00,
3.00 4. 00.5.00 mL F 50 mL 255, 4150 o/L
SEAE T mL PRI ER 10 mL B EL IR R
(1+1) .14 mL 3502 IR 5 M 1 o/L AR ZE M T 7
W2 mL, AR B R 208 1R 5] . T4 660 nm 4k
PIRFIZS S e, T 2 em BE £ L A2 L0 S 4
ol E -l e B TR IR

2 H#R 54k

2.1 RERKHEE

[P] 7 — VR B () L FR ME VRS W, TEAS TR A < T
PRI O0 BE A, B B KW o A iR 5 8 T
1 g/ mLER AR S W, FLA 25 e R €8 S 0 1 45
Y, 3607 1 A P, K 5 0 Bl D 550 ~
740 nm, FEFFE 10 nm FHI E — KOG EE  [R] B 1S
T4 655 nm F1 665 nm P e WG IE, H i 5 4L
AT LA H,660 nm BV EE AR R, BARILE 1,

09 r

Wt

550 600 650 700 750
K /am

Bl mERKEE

2.2 BREEERE
7 P4 660 nm, DA 1 g/ mL £EARHEG R ET T
R TR R B A, HAAREE L2 1,

FRERVE/ (mol - L71) WL (4)
2.0 0.108
3.0 0.107
3.5 0.101
4.0 0.112
4.5 0.111
5.0 0.110
6.0 0.108

Hy il g B a T W, AR IR R B 4.0 ~
5.0 mol/L,
2.3 ZEREXKWIZIT
2.3.1 ERXESHILE

FEVERRAR AU 1 5525 500 iU & Wi il e
H DRI R 3R 0 22, Herp f 66500 o Sl (s ]
WAITR B 2 OGS iy 2 i PR 3R, PRI MR R R B Oy
660 nm, LA NLH 2 em FIEAFT 268 10 wg/mL [
EEFRWE 3 mL T 50 mL Z5 &), i 10 mL REERTR R
(1+1) 485K 2 Bt =R ER =K Rkt
M I ' B8 ) T S8 i, HE P T VR A IR B LA Ak
ERRRIAFRE T RA . IESIRIREE R IR 3 K 4,

x2 RBEESKE

HE A K% B S
K 50 A [A] AR TR
/mL /min fARFH/mL
1 5.0 0 13
2 4.5 10 14

3 4.0 20 15
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£3 SEFRENETARER
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BAMTE AR

5= /mL /min AR FH/mL WHE
1 5.0 0 13 0.414
2 5.0 10 14 0.413
3 5.0 20 15 0.365
4 4.5 0 14 0.485
5 4.5 10 15 0.438
6 4.5 20 13 0.459
7 4.0 0 15 0.475
8 4.0 10 13 0.534
9 4.0 20 14 0.547
x4 EXRWERSN
R £ 390 FH o (B [A] JIA U R TR (AR
5 /mL /min /mL
T1 1.192 1.374 1.407
T2 1.382 1.385 1.445
T3 1.556 1.371 1.278
tl 0.397 0.458 0.469
2 0.461 0.462 0.482
3 0.519 0.457 0.426
R 0.122 0. 005 0.056

# T O E R ERZ A, ¢ R RIS R Z AR, R
R A REL - /M

ik R EN, REXRAEGHN
A3B2C2, Btk 557 FH 54 4 mL i AR [E] 210 min
JIA 14 mL 352 1) B i3 a8 R de o sz i g it
7o e R R R aRTE . ARG e
ROV MEVE VIR S VR, PRt ik 2550 ) o L i
AT T3 s
2.3.2 REMAEY RRXE

HBoh £k B = i 10 wg/mL B EE PRI 5 mL T
50 mLAE s, /A S PUIR I R ([ 44) (10 mL &
IR (1 +1) 14 mL 52 AT F N 1 g/L A8 Z
WHEWB =T, KM BERZIE, 5. THK
660 nm#k LIAHR RG2S F o2, 2 em A TILTE
SIOCRETE B TMOE R , BAEHE WK S .

£S5 BEFRAEFRRARER

1/ L A8 S0 I35 3 -/ mLL WESERE (4IRS 1)
1.0 0.760
1.5 0.842
2.0 0.846
2.5 0.839
3.0 0.838
4.0 0.837

HIR IR 45 ST 0, 76 B &8 2.0 mL B,
EAMB T VPER 65058, HHF 1 o/L AR
it 10 g2 (2500 A 4t 2. 0 L Sy fefdi
2.3.3 R &Yy ERE

H1 IE SR B0 45 S T LU Y, 2 Isf ) % 48 114 30
TELE TR REME N, Ry T 250 1 R (AR 3
177 AR 3 R

VPR T A0 0 S, B — 2 AR 38 2
oA RS S5 AL, 73 B BE AN R A 10 min
JiCE 20 min JUILIRSGEEE , BARSE R LK 6,

*6 DENENTRABER

L s
T (hge b)) RHE 10 min 20 min

1 0.2 0.168 0.158 0.149

2 0.4 0.302 0.285 0.281

3 0.6 0.446 0.433 0.430

4 0.8 0.588 0.573 0.562

5 1.0 0.707 0.696 0.693

6 1.0 0.714 0.706 0.701

7 1.2 0.820 0.810 0.805

H AR 6 5 AT 2, S i ) X 5t SR B RS K, i
20 min WG REEME A P TR, PR B
F G R A PR T L € 0 5 RV AT, — M 30k B 422 Eb €
E o
2.4 FHikE
2.4.1 AT

AR Eb e B2 i A IR B R AR O, AT
R s B, 43 B B 0.2.00,5.00, 10.00
15.00,20.00,25. 00 mL &R #ES K (2 wg/mL) F
50 mL 2 Fe BRI GRS T8 7 2 A
AR, PRI 14 mL 3R ER A1 2 mL {8 S0 111
B (1 /L) KRB EZ RS &M TR
660 nm 4 LIKZE S, 2 em Bb o L0 5
WOGRE , 220 TAE & s ) i #E . AR )
AN =T

S — ARy 2 AR TR EEAS I R R R
AR MR
SR AR 2 A 50 o/ L =S AbakiE
W1 mL BREE AR R R AU R

55 =R A T A 50 g/ L = A Ak ks
W1 mL ZESL, MR RS (1 +1)10 mL A1 0. 08 g ¥

=
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AR = A 50 g/ L = S bk HARBIAIR LS R WA T,
W1 mL s, BER AR (1 + 1) 10 mL, AR I

®7T SEFHRE
W
JITA 2 pg/mL
75 S AT BRI B4 FTRIEA IS4 FTRRIEAN 8 4 TR 5 8
TR B FIHLIAR L R IR BRI I AR TR R R IR TR HIHR I

1 0 0. 006 0.528 0.011 0.049

2 2.00 0.078 0.413 0.047 0.135

3 5.00 0.163 0.400 0.134 0.278

4 10.00 0.334 0.484 0.285 0.467

5 15.00 0.498 0.514 0.450 0.640

6 20.00 0.673 0.451 0.598 0.834

7 25.00 0.832 0.272 0.743 1.001

R B SR T 78, B AR S A — O, X
SR AT — 5 1 T4, T A A5 o R S
AL
2.4.2 H4UEGTFRRE

HEFRS 5l 29XT61098 i - 7 B 4 R L

0.200 0 g 4 iy, ¥ MEIAGE 5 L DA TFEah A R SR,
Forb 2 (AT A, 2 Gy EA T AR, FUAd AR A 40 BR
RIS 7, T 660 nm 4b LU FI 25 A RS 1,
JI2 em HoA I 7 O O B2, P A7 0 7, AR DL
x8

R®8 HUHEMITEFTIHIRE(FESE) %

HE ARHHL WEH

W T % : : : A i
EN B AT 1 472 Wz A A7 1 472 FRifE(E

Th 0.029 0.079 3 0.076 8 0.015 0.074 7 0.073 2 0.073 7

AR AT LAE 0 AT =0 B
FONAT — RE R, QSRS HEA T A2, 1505 2 e,
T A A H RN 5 325 A ARG R B 3 2 A R T
FAS NS RAFAE R GENE, B AR S04 T 2 000 B0
Bt
2.5 RETIIEMEZ
2.5.1 &pETAEHERAGLH

PR 1. 3 A E A il 2R 2 ] R e B T2 i A%
HET AR BOE TAR R 2 LI 2.

HIP 2 Al MOHE TARMZR T A2 N y = 0. 67x +
0.004,

I ICICRE I AL B R CE R A = sbe, H
H 2 ¢ BB mol /L b BN em I, HE A R AL
& PROGIEE IR AR 500, ARG 18] 2 i e 25 2R, T it
SRR SR AR S TID A O 2 50 RE B Y & A

0.8 x10° L/(mol * cm) ..

08
07 y =0.67x+0.004
2 —
o6 | R? =0.9992
w05 |
R 04 }
B
03 |
02 |
01 }
0
0 02 04 06 08 1 12
HER (pg.mL™!)
A2 BEITAEEL
2.5.2 MR FRAM ZIE B H

AR TR VE B 25 AR PRI, TR 00 5
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LU B 22 3 AF oA At BRE, 4G R 10 8 0 0 5
PR RIS AEEL B R 0. 073 7% HIRRERE S A
900 g EEFRBEAT AR i 4G, BAR K W 3. 2
3 11, 200 AR R iR 99. 7% ~100. 8% , i
FE G B 1. 0% , 1% 7 1k B 200 5 9 1L A
0.005% ~1.0% ,25 R 0L 9,

3 FEGEAT

3.1 HEWMERBZERE
YT Ty R e B g 5 29XT61098 (1) L by v

FEMPEAT 11 RN 5E , 25 ST DU 20 725 B A X6

FrifEdR 22 (RSD) /NF 5% , i @ (S5 hr HEE AR ) &

®9 HHGHRMNEEE % AR R 85 B AER I, BRI 10,
METLHR FHME bRdE2E R WETFR
Th 0.001 235 0.000 146 7 0.000 44 0.004 4
£10 ABESHLE %
FrfEre s I (E FHE Bt (E i i 2 ARR A IR 22
O, 0.073 1,0.073 4,0.074 7,0.074 8,0.074 2,0.074 4, 0.073 2 0.073 7 0.001 32 18

0.0722,0.071 2,0.073 5,0.071 3,0.072 0

3.2 fndRE R e

H S5 56 % 5 A AR MEAE A AR MERE i A —
A, PRI RAERE i 29XT61098 FE 47 il [ Yie 2 3
55, FREC 0.100 0 g 45 #EAE &4 10 63, 43 5 im A
0.100 0 g&4fi%k (99.99% ) , 7£H b 8 31zl il 43 7l
JA Th ARHEFE I (100 pg/mL)9.9.5.5 mL, Th #5

HER (10 pg/mL)10.10.5.5 mL, SR 5% B 5675
EVEG IR, B E 100 mL 75 R, dkseii R
I A T AR O (I o U IR 2 3
= A~ Bl

o A SRR [l 23 A 45 2R I
11,

K1l HEMESHEZE

TR PRI pg A/ g MEE/ g THIE/ pg T4/ %
Th 0 73.7 73.4
73.2
Th 0 73.7 73.1
Th 50 123.7 121.6 96.8
123.8
Th 50 123.7 126. 1 105.8
Th 100 173.7 174.5 101.3
175.3
Th 100 173.7 176. 1 102.9
Th 500 573.7 568.4 99.0
570.4
Th 500 573.7 572.4 99.8
Th 900 973.7 980.2 100. 8
975.4
Th 900 973.7 970.5 99.7

M a2 R nl DU IR 1E 96. 8% ~
105.8% .

4 HRE

5 PR A A A 1R, 8 A R R AR IO
TR A RO DT R I TH0, SR HIBTOR I BRI R

BRI, U L SRR GRS Y,
AR HE TAR LR, IT A T 73 66 BE VR A2 4135 1
W7k I A RA TR PR LR, 7 i g
A R RO R AR E , RE T 2 H A 0 A
MK
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