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TEL IR K V508 o
1.2 PRS28]

RGN WL IR R T, B 2y 0.2 g /B,
JeH A B K BEE, 1 6 mol/L £h IR 1= 1 £/ Nt
Ji 2 B 1K AR T25 H

AR UEAR 25 1000 wg/mL, W H H KA
o0 GRS

BARE ARV W : ] 1000 we/mL B4R HEAE £
VS22 o, T A sk B2 43 9 2 550,100,350
ng/mL (AR HE TR, A B 1% $hiR . [F] AT
P i 2 A

ERIR IR = R L EURR L Y Sy o A
ali,

SIS FHIK A IR 28K
1.3 FESCRAE MR B oy Wil 51
1.3.1  FEECRERITHE

SEHRAE SR AR T T I BB g - 7R e
R IK B 28 B A A X, R AR ] & = A
(%57 XS -01 XS -02 XS -03) , £ 4
FELXS - 01 N A B A R IR TR A
XS -02 M IEK A - IERBEA TP L9 4 ;XS - 03
R TR DAL AT S R A
TR RS MNH0.53% 1.61% 0.41% .

FE fb >R R AR - 55 B R 1k 0 fift o MR A PR B
0.1~0.2 g ¥ (AR Ga 1Y & FRAE
i, A2 0.0001 g) TSR MU & M HE e, b &
AKIEIE, A 2 mL 5 SR .5 mL H R .5 mL i
12.0.5 mL iR, 55 E MG, BT i AR B 120°C
IR % 4 b 4823 SR, AU TR 2 260°C
AR FHE R . WHEMA S mL 6 mol/L 512,
IRPIR MRS VUG 2 150 mL =B, #M
6 mol/LER R 28 30 mL i 174K 1 W B & 48 B N
1.3.2 ICP - MS 4 by

25 mL ST 150 mL = fAkeii, mA
290.2 g AL PRSI, B TR A LR W
JH TCP — MS 0 5 W52 B i v i o i B 2, T30
B3, 25 B BT T W2 BT s ] LA S M7 53 %o i

BEEAAIR o R BB S RESRBE T, BT A
25 mLARBEIR I HL A SEAT K 0L, 25 8 ik i
FRVHRRE Sk MO P ] X e B8R A B2 T e 3 114 7
WO 2 A Eh PR PR AL 2 A5 H ICP - MS BN
"Ga, ZAFUUALIZER LA 25 mL Y 80 ng/mL 55
VAT o D T PRAIE IS B R BRSP4, BT8R IR 9 26 A
NEWRIRG 2 ho

2 gRGie
2.1 SIBFIILAL
2.1.1 BRI E

SCHRLS 27 A RTEER R A Jo B i HGaCl,
5 A0 TR I AT S ARLIE ) A HUUZ B A% A7 Ay i S 30
B T B 803 B R R A J5T Mk B B4 o 4
Th AEERTRVEJE N 6 ~9 mol/T. i Wiz [ A% 32 e 195 o
WFFEAF BN AL ZE 2R, 6L R B X 5 1) WG T 204 38 (i
FAMMT A TR IR VTR BE , A U R B 2 08 I B A
REB R BRI (P 1a) o BFFE A IR : 2 ER IR MK 2
T 1 mol/L I, B LT A BE W IR SRR B Fil
R TR (R 3G O, W PRSI i, X Eh R vk i
h 4 mol/ L BRI B AR H2 0T 90% 5 4 ERBRVK FEHy
6 ~7 mol/L I, B () W i B 3 99% , JLF-#5¢ 42
MR PRIEE ] 6 mol/ L ER PR A Sy W B A1 I3 o
2.1.2 0% FAR]

FI 1T 23 FILLE 28 0 2500 T #EA T 3R I 3R T
ff, P57 3 B o 130 r/min, %457 10 ~ 120 min &%
INFTEJ Y FE BRI R 32, G5B, = IR AR R N ARTE
6 mol/L ERFRA 5t Hh RE AL LT 1 Y DR B T , $i235
10 min WERIRCRATIE 99% (& 1b) o St v Rk
UEIR I BEF-7 , 126 58 P R FRIR ] 2 30 miin,
2.1.3  fRIBEIRAR B N I )

I HiTTA A 2R 2 R R B R R A o A B
S A R AR A SRR PR 25 T s 15
SB[ GaCl] ™ B A B 155425 /E F i fi
SRS E RO L R I T A SR B I
Fe L BTk, BIVRT D 8 BRI A W R e A2 B R
AT A 405 I B 14 B i O 2 VR o 8 R P 3383
VP 1 S VA O 0 0 TR SR B P B L AR
SCHIFSE T DAAKRIAS [l v i S Al B Vs WA E 1y it B A o
XoJ Fff AR R AR 5 W), 235 SR 3 BT et R P 258 1 KA
SRR T, ZE 7K I A 30 min Z5 40T, B AE
RO 180 B BB A e b i G, A JBE 38 T 3K 95% LA 15 55
R SR T BR A AR I R3S g, Y AR MR 2 0. 5
mol/L B B I R O L 99% (1 1c) o % jEH

43 —



B
&

a0 Wk
http; // www. ykes. ac. cn

2016 4

100  (a) WeFHIREE /./,__._\_
L ]
SIEN: /
5
g
' st /
. . . . .
0 2 4 6 8
ERRWE (mol/L)
104 | (b) WK ]
g 102 |
g 100 |
g 98 L
¥
96
0 30 60 90 120
W% FE ] (min)
102
(o) WA R
100 |
=
% 98 |
g_;g
3
g 9 |
¥
94 L
0 0.1 0.3 0.5 1

FALEWRE (mol/L)
[ I 1 121 e AR L A

Fig. 1 Effect of adsorption and elution conditions for Ga

JE4E TCP — MS WL 464 R 23 8 ,0. 5 mol/L 48
TV MBI £ 70 SR IR

b5 439114 55 85 T K1 0.5 mol/L 40 AL Bk e
RIS, 558 T A R A TS T o B R O B
£ SRRV AR 1B B, 10 min (1) ALY
DL PR AT A 5 T A . A (55 ) 5 BT, 7%
30 min fEH ARG IE]
2.2 LA THURGBL

ARSCHRTE IR G WA 077, SR S A T
B A RANE L A T R R A L n

WAy . SERE S T TR (Ca Fe (Al LK Na,
Mg Mn Ba.Cr.Cu.Zn Li Co DA fz Nb fifii +0&)
XAV P BR A TR TR SR I B — A IR R AY RE Mi, 52
KeERMEETE L,

£ 25 mL [ 80 ng/mL %t #E & WK H, 400
pg/mLAJ CaO | Al, O, Fe, 0, ,K,0,Na, 0, MgO  Ba,
8 p,g/mLB’\J La,Ce.Pr Nd,Sm Eu,Gd,Th Dy, Ho,
Er.Tm.Yb Lu.Y Nb #14 wg/mL #J Cu,Pb .Zn Ni,
Co \Cr \Li ,Mn 2R X5 55 4 160 28 W o — Ak Jd 2032 DA e
ICP — MS i A= Wi (4 T PE2 i, B [l i3 A
96.6% ~108.5% Z ], 38 32 I 5 fire Mot v R 5% 7 I
WS THICR W F R, 4 KR kT K 3
FETETER BB, A FR ) Fe HEA T Ml i
WEBH SR FZ T 1 0T LIAT SO (45 5 46 R 43 S5 44T
ROrE . JRETE 6 mol/L ERER A ik Fe (1) 7] LA
BRI W B0 AR AR R A RS R B
R 98 A7 4E 40 ~ 400 pg/mL (1 Fe (D) d19- K
SRR B W FFF LA B 1CP — MS I, AR %M B T
EAEIY Fe A2 55 g e BTN 38 il T4

1 JLARA oy X — A BE Y TP R e CBRHR S h
80 ng/mlL)
Table 1

Effect of coexistent components on adsorption rate of

Ga ( Ga concentration is 80 ng/mL)

THTR B THIR B
{73 T S 73 A G 3
(pg/mL) (%) (pg/mL) (%)
Ca0 Al,05,Fe,054,K,0,Na,0,Mg0,Ba 40 104.9 400 108.5
Cu,Pb,Zn,Ni,Co,Cr,Li,Mn 0.4 96.6 4 99.6

RIS

La,Ce,Pr,Nd,Sm,Eu,Gd,Th,Dy,

Ho,Er,Tm,Yb,Lu,Y 0.8 102.4 8 99.1

Nb 0.8 98.8 8 101.1

2.3 JjikAs A PRAERD

FRE TR AL TR 45 12 A 28 WA T
W7, THSEAE R AR HEDR 22 (o) , VA 3o T84S 3 7
BRI 0.022 peg/g (FEFRHEER 0.2 g iH55) , 5
SCHRR T Y b SRS 5 TR B ICP — MS 4347 5 i AH
L AR SCEST B A3 BT T iAo B T TS I
REEAR T A R PR

R 9k Ty VA W HER I, He REAS SCEEST 1 4 B Oy
PN 4 23580 2 K R UTRY) E SR EY) o rh 5%
)& - AT 17 oA, B ST A 3 0y, A i 4
TRV 2, BRI 5 SR S AREE ) A , A i 22 1)
“i X <5%
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Table 2 Analytical results of Ga in soil and stream sediment

reference materials

A EL

e HER ) Tz
PR AUEE(n=3) T (%)

GBW07401 ( 1-4) 19.3  18.56 18.57 18.05 18.39 -4.70
GBWO07402( 1-4) 12 11.76 11.94 11.95 11.88 -1.00
GBW07403 ( +-1) 13.7 13.89 13.92 14.00 13.94  1.72
GBWO7408 ( 1-1%) 14.8 1543 14.85 15.09 15.12  2.16
GBWO7309 (/K ZViF4) 14 13.75 14.22 13.88 13.95 -0.38
GBWO7311 (/K ZVIFY) 18.5 18.71 18.01 17.78 18.17 -1.81

23 Bl PR RE R o T AR IR

2.4 SchaRE BT

RS BT X R AR 3 PFAN R S B As 4
AR IEAT T 70T, BEPERE S AT 08T 12 43, 0
ZE IR BIAR XA E i 22 (RSD) #9% T 4% (W3 3),
TR TT ARG 5 AT o

U UE S PRRE i o3 AT 4 R A HER L, X 3 PF R
LA A RERL AT TR S5, [BIYCR D 94. 1%
~100.6% (I3 3) , 452 R 4 Nl

Table 3 Analytical results of Ga in actual rare earth ore samples and spiked recoveries of the method

FLBREE ST R (n = 12)

PR R (n =3)

igﬁﬁj ; B 7 P B (R;D) Bmbs i BRI 5 BOEFHE mieR
ki BRI (8 ne/8) (/) U (awe) (ne/s) (ne/s) (%)
5.69 5.28 5.16 5.60
xs —01 5.04 5.06 5.18 5.20 5.23 3.9 5 10.10  9.90 9.81 9.94 94.1
5.14 516 5.15  5.14
17.54 17.67  17.39 17.57
xs —02 17.61 16.62 17.84 18.07 17.32 2.9 20 36.05 36.96 36.79 36.60 96.4
17.03 17.33  16.52  16.66
41.87 42.28 44.70 42.89
xs —03 43.07 42.11 41.34 42.22 42.48 2.2 40 82.84 82.61 82.74 82.73 100.6
41.70  41.80 42.12 43.68
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Standards for Rare Earth Analysis and Testing Methods

Determination of Gallium in Rare Earth Ore by Inductively Coupled
Plasma-Mass Spectrometry Using Polyurethane Foam Pre-concentration/
Separation

DONG Xue-lin, HE Hai-yang
( Geological Experimental Testing Center of Hubei Province, Wuhan 430034, China)

Abstract; Gallium in rare earth ore is commonly determined by Inductively Coupled Plasma-Mass Spectrometry
(ICP-MS), but high content of rare earth will result in significant mass spectrum interferences. In this study, Ga
in sample solution was absorbed by polyurethane foam in 6 mol/L HCIl. Gallium adsorbed on the foam could be
quantitatively eluted with 0. 5 mol/L. NH, Cl solution in a heating water bath for 30min. The adsorption-eluted
efficiency is higher than 99% . Most of the matrix elements could be separated from Ga by polyurethane foam so the
mass spectrum interferences were reduced effectively. The detection limit was 0. 022 wg/g. The accuracy of the
developed method was evaluated by analyzing Ga in soil and stream sediment standard reference materials. The
proposed method was successfully applied to gallium determination in geological samples and rare earth ores. The
recoveries are 94. 1% —100.6% and the precision is 2.2% —4% (RSD, n=12).

Key words: rare earth ore; gallium; polyurethane foam; separation and preconcentration; Inductively Coupled

Plasma-Mass Spectrometry
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