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Fig.2 Catalytic voltammogram of rare earth elements
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Table 1 ~ Effect of pH on peak high

pH 1,/ W HL {37
2.56 Tl N

3.08 115 -1.65
4.00 51 -1.68
4.95 50 -1.65
6.20 47 -1.65
7.02 38 -1.65
7.72 27 -1.62
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Pt #5 ),

2.3 AW UET]

TE NH, Cl i ¥ H 4 23X 590 Cup ) FE - 1.70 ~
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— 263 —



4 1]

Hoo

http://ykes. chinajournal. net. cn

meaK 504 %

RE™ FEHCHAANAR, T RE 5 Cup TEER WG
W FFFPEFEAR R | B Cup 432085
2.3.1 GEIAHB AR

Anson"* TR, LR T Y W BT, LI Rk AZ
SR, B A 3R TR far Y A8 Ak, IR B A
RKAR . ] 6 3 W0 iy bifi 25 6 4 Hi S 19 A2 Ak T
AR AN ) 1 B I A IR R
2.3.2  FFH R AR X 0 vy 0 L AN 1 S

TEAR G Y WA S Ny AT, 775 e TR 7
2. Randles — Seveik S5 H .

1,=269 n*?AD"*v'?C,

A, 1 IR s A AR AR D YT ER
Boo NHEMER,; CONRMMYIWE . fEHH5E T
W e A PO, 5 R DRI DG R L BT X o AR L
HIE 7 AT 0L, 1 ~ o2 i1 0 B T Randles 235
[~ IR EZCHR, ik B, 4
FIEIN 8 AHET  WEHL RS 0. 14 V., U B I A7
BEPE S

P14  Prande FH)2) L0 59 BUZ)LE R £
Fig.4 Relationship between the thickness of

Prande layer and diffusion layer

40
30
& 20
10
0

1%

0 2 4 6 8 10 12
Uﬁ,ﬁ/(mme‘)

PS5 dRtxhice S i g
Fig.5 Effect of flow rate on peak high

200

13

0 -12-13 -14 -15 -1.6 -1.7
Egy/V

6 RIR LRI SRR
Fig.6 Effect of initial voltage on peak high

— 264 —

160

120

I/

80

40

5 10 15
vz

Pl7 405 A R0 S FR 5
Fig.7 Effect of sweep rate on peak high

2.3.3 i IR IADX I 2 B R )

AP 8C a ) r] WL, 7 LR I TRIC g, OB, HUAR I
W RS e 4 1B 22 1 BV W), 5 B0 L VR s, DT
SIS AT W o i 1] 8C a )a a2 58] W AP g
[ 150 s , 33X — e - 72

260
Ly =32 8
@ 220 P [T s
e ///,/— ey
180 «,///’_‘*f“
=3
140 =38
0 100 200 300 400
t,}m/s
240t b
¥
~* 200f
160}

0 10 20 30 40
by /S

Pl 8 Ll il e e e s
Fig.8 Effect of static time on peak high
a—FHINT B | 78 L P 5] X0 e 725 ) 5200 5
b L TR X 0 2 1) 520

2.3.4  REREAGIE
AR 250 4.5 ~88°C IEWE 9,

120

80

Lk

40

0

0 20 40 60 80 100
6/rC

PO TSR E IR 5
Fig.9 Effect of temperature on peak high

All rights reserved. http://www.ykcs.ac.cn



4 4

715 RO AR 3l — AL IR ZE I E R 1Ot

524 %

HRAEIRE R B L, = Inl /Ing, AT 15 6 K
4.5~31C,a=3.4%/C;0 N3 ~48C,a =
3.64%/°C ;0 48 ~70 C,a=0.45%/°C ;0 1 70
~88C,u=-6.82%/°C. MK 9 n] UL, B M F1m
F14) W52 o6 0 J358 66 9 e A B ok B TR IE 2 AR 2 0 <
70 CHE, W B R T BER , IR RECHIEM; Y 6 >
70 CHE, B BFF T B, iR BE R B B . R
FRETLUE ), 2851 ik EAT W BFHE 5
2.3.5 faEMMRLKH

Bl 10 M £ - ki) - I O - Ak
LTINS

[
%
-1.35 -1.65 -1.85
E/IV
Bl 10 R

Fig. 10 Cyclic voltammetric diagram
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Table 2 Relationship between 1// and 1/ CE’CW:

1,/4% 1/ 1( x107°) Cep( x107°) 1/Ce,( x10%) 1/C3,,( x10%) 1/C3,,( x10%)

a( )P a(b) a(h) alb) alb) a(b)

14(15) 71.4(66.7) 2.58(2.58) 38.7(38.7) 1503( 1503 ) 58050( 58050 )

39(43) 25.6(23.3) 0.64(0.64) 15.5(15.5) 241.2(241.2) 3645(3645)
64.5(67.5) 15.5(14.8) 12.9(12.9) 7.74(7.74) 59.5(59.5) 464.4(464.4)
92.5(92.5) 10.8(10.8) 19.3(19.3) 5.16(5.16 ) 26.6(26.6) 137.4(137.4)
105( 105) 9.52(9.52) 25.8(25.8) 3.87(3.87) 14.9(14.9) 58.1(58.1)
120( 120) 8.33(8.33) 32.2(32.2) 3.09(3.09) 9.18(9.18) 29.4(29.4)
148( 136 ) 6.76(7.35) 38.7(38.7) 2.59(2.59) 6.71(6.71) 17.3(17.3)
148( 152) 6.68(6.68 ) 45.0045.0) 2.22(2.22) 6.94(6.94) 11.0(11.0)
152(172) 6.58(5.8) 51.3(51.3) 1.95(1.95) 3.79(3.79) 7.37(7.37)

@ aHp( Nd)=0.08 mg/L.pl BEZIHE) =0.01 g/L.« NH,Cl)=0.03 mol/L;b H p( Nd) =0.16 mg/L, AN a.

3 R B pOMLE

Table 3 A comparison of two stability constants

No. Lo/ T B x10°) B x10°)
a 357 1.76 1.60
333 1.70 1.77
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2.5 Ho.Dy.Tb.Gd [ HPLC %) B i btk 2o
KBS BE ke 7 s, F HPLC 2085 T Ho . Dy,
Tb.Gd PUFPH +IC %, IT F A AR 2246 D 25 A U
ISR UL 11, kB &R T
@® ik g 4.6 mm x 150 mm YSG - SO,Na
RIBHES TS B, 10 ~ 15 pm; 3R 50 °C 5 Rk
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@ JEEERIM R B 0.6 o/ L MERI +
0.15 mol/L S & — NaOH 28 AT ( pH =2.5 ); ik
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B 0.3 mL/min; KK 658 nm; FEFEE 3 o/ L K
Wi 1 IO RIS WHFE R R 2.5 pl.
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Table 4  Effect of HIBA concentration on peak high

Cypy/Cmol - L") I/%% E/V
0 35 -1.82
0.005 24 -1.82
0.01 13 _1.82
0.015 10 ~1.80
0.02 8 ~1.80

@ Lk Gd HRIFTE,25 mL RIE T 2 pg Gd.0.03 o/L %k
7 .0.01 g/L R ZHME.0.03 mol/L NH,Cl,

3 e
D B+ - MEERH - B - Ak &
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Block diagram of instrumental configuration
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Determination of Rare Earth Elements by HPLC
with Catalytic Voltammetry

MA Li', CHEN Yong-le', XIA Yan-qiu*, SUN Yong-mei’ , GAN Wei-tang’
(1. Tianjin Institute of Metallurgy and Geology, Tianjin 300061, China;
2. High Pureness Institute, Huludao Factory of Zinc Metallurgy, Huludao 125003, China;
3. Department of Chemistry, Nankai University, Tianjin 300071, China )

Abstract : In this paper, a voltammetric detector using a flowing micro-electrolyzer with Ag ( Hg )-Pt-Ag triple e-
lectrode system for the determination of rare earth elements by HPLC has been developed. Ho, Dy, Th, Gd are
separated and detected successfully by the system. The adsorption and catalysis processes of rare earth elements
on the Ag ( Hg ) membrane electrodes have been discussed in detail. The results show that it is a complexing ad-
sorption process and the coordination number of the complex is also determined. The detection limits for rare

earth elements are 4 pg/L.

Key words: rare earth; high performance liquid chromatography ( HPLC ); voltammetyic detector
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