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FHE: 8 LaCl, 48 B2 P A, A KA M =02 [K e Rb F= Cs, A BOELEIRT
ARTFHR, BB T HEOIHE, HEemE FRA:18 ng/L Rb,1.8 pg/L Cs; mirwel i & £
92.4% ~105.0% . 7 &R T EEHF o, &R KCl & &% 45 RF R EE M08, B
BV T e A KT e, PR KA P Rb f2 Cs 11 R-F470 2, 3t F 5 % 49 RSD 231 A4

5.78% 2 8. 11% .
KA Bk Hos fs KIGASIE %

mESEE. TS312; 0614.114; 0614.115; 0657.31

Rb il Cs B 116 R IR & /K SR 7K b o A LA
JUARE AL, KRR KK Rb Ml Cs & i —
TE0.x ~xx. x mg/L 5 0.0x ~x. x mg/L, ALK
Hi Rb T Cs 05 75 B ARE 482, Q. DU Al A 3
DUVE KRR 4 5 T2 (o -HIR
B8 )R HEBUR F WG TS50 22 5 B F 28 AL L
JEF IO R R 2 5 (A R A KCL LB
2% WP A F B TP i R R, SR TR IO
R ELRE A (H I B E K K
W, LB R S A KCL &, T2 %8, A
SCEERT A TAE B 3ERE |, 2% LaCl, fHL B 22 nb
KN & 5 3 v I R AR i K TR Rb A
Cso WAPAT 5 128 FUEAR, BEAR T 4R 0 T4, 1E
T HREL F AP 2R Li S K M KO >
40 g/L) .5 Na( >120 g/L )i /K Rb 1 Cs B
FE o 23t 500 FFRE S A AT , TR B O 5 ik T B PR
R E LR R RS BT A S R K

1 SEEEsy
1.1 28K 151

H 37 180 — 80 AU WS o L BT AR T
VEZAE WL 1, DL R a7 &

s HEE: 2004-04-15; &iTHEA: 2005-03-01

MEFRIRAD: B

1 NG LIRS

Table |  Measurement condition of the instrument

JCH A/nm P/ nm NN R W€ B i
Rb 780.0 1.3 E.M ERS
Cs 852.1 1.3 E.M TR

1.2 FZERAHA

Rb AR H :p( Rb ) =1.0000 g/L, 4% % BT
e B K P TR

Cs FRUEEH :p( Cs) =1.0000 g/L, 4% % )7
T B K P TR

BAPRHER : 2T+ Rb 25.0 pg.Cs 1.00
ngo

LaCly H B398 0P : RIS 26 LaCly 10. 00 g
KA A 500 mL 2R KRR B 2R,
&), BEHT p( LaCly ) =20 g/L.
1.3 585k

BUi7K 5.0 mL F 50 mL A&, i3 mL
LaCl, HLESZZ L, KRR 2018 #2850 i H 37
180 — 80 HU i F IR 43 FE T, #e ik s AN AR T
YEZAF3E4T Rb A1 Cs FOINSE .

PEZEIA: S0 1968 —), 55, VUG FEN , BB T RR I, S 7K hefbr il
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AT SCHE G « KM B S T DN R 141 /K P A

524 %

1.4 brifE R

BUR G AR HETE W 0. 00.0. 50.1. 00.2. 00,
3.00.4.00.5.00 mL F 50 mL &M, I 3 mL
LaCl, H B 92 0, KR BE R 20 B8, #25) o LATR W] 5K
LR

2 giRb5ihwe
2.1 LSRR

KCI.LaCl, #BJ2 % < 7K 7 Rb ., Cs 1% HL B 2%
. KCLAVERL B 22 vh i, IR 25 F(E S5 ( 2 mg/
mL KCI &KEFSRBE(E 0. 107 ), 43 YRR B0 52 16 7K
oK S, AR S A KCL HL B 22 v
Je H K i 5hRERSIAHF ;A LaCl, VR B 2%
PR, AT BRI A, HLAS FEARC 1.2 mg/mL
LaCl, &S5RI 0. 056 ).
2.2 REBOELLE:

FHMIFIMEEERY Rb 8% Cs FUARXTSREEC 1, )2k Fuds
fiiF LaCly 5% KCL il 29 22 vl i) R OB, i 25
(2RI .2 LaCl, o KCl BB 2 Ml R U v

%2 REUEH”

Table 2 A comparison of sensitivty

FHL B 22 ol
Rb Cs
LaCly 0.682 0.320
KCI1 0.427 0.222

@ p(Rb) =1 mg/L, p( Cs)=0.04 mg/Le

2.3 LaCl, R g§e i

B LaCl, HLESZE ¥ 0. 00.,1.00.2.00.3. 00,
4.00.5.00 mL F 50 mL =&, 730 5I00A 2 mL
TR PRI, KW R R 20 B8 $85 LUT [F 528 )y
P AR E 1 R, A DL B LaCly 1~ 2
g/L B, AIASE K I Rb 5 Cs BYRL B , AR7548 5
LR W A SR R E
2.4 JERREN

B 7K Li Sr. K Na Xl %€ Rb F1 Cs A T4k
FLi KK p(Li)K0.6~0.12 g/L, & Sr KK
p(Sr)2k0.2~0.05 g/L, i K Ki7KH p( K)K 40 ~
10 ¢/L, & Na K 7K p( Na ) A 120 ~50 g/L. £
LaCl, YEHL B 2otk , AL 1 ILAE i e s 400, 1
G T HAR I EE 0,0, 6 g/L 1i,0.2 g¢/L Sr,40 ¢/L
K,120 g/L Na XfIUE o148, fdi 4] KCI /FHL B 22
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M ,0.4 ¢/L Li,0.2 g/L Sr,60 g/L Na XJilll &
Ttk

1.00
Rb
Zoso b
Cs
0400 1 1 1 1
0 0.8 16

P(LaCl)/(g » L)
Bl 1 LaCl, & Rb il Cs f5500
Fig.1 Effect of LaCl, on Rb and Cs
p( Rb) =1 mg/L,p( Cs)=0.04 mg/L

2.5 [RELARSM

P P o I R AT 52 ), 2B 45 R IR 3. pH
TE6.27 ~8.67 I, o e o bk KRR 4% 52
B MRS pH . — R AE 7. 50 ~ 8. 50, X &

A

#3 RRESEY
Table 3  The results of acid tests

O pp/(mg - L") o pp/Cmg « L")

Rb Cs Rb Cs
4.22 4.10 0.27 8.67 5.23 0.39
5.70 4.80 0.28 9.20 5.27 0.32
6.27 5.20 0.37 10.10 5.20 0.30
7.25 5.22 0.36

O BRI BT po( Rb ) =5.20 mg/L, pl Cs) =0.37 mg/L.

2.6 JbsInle Bk 55 R S

TEEE LG 55T, 43 % U A i K it 47 1
Jnds IS5, SE 025 S L3R 4, %) 1 5 ) KRR
FREZI D7 BB AT I E 11 WK, 5507 B 0K 55
(RSD), &5 L5,

4 bslmgs R

Table 4 The results of recovery tests

m( Rb )/ pg m( Cs )/ ng

BHeY ———————— R/ % ———————FIR/ %
JAE i A M

(& L) 250 23.1 92.4 1.0 0.95 95.0

208 Sr) 25.0 23.7  94.8 1.0 1.05 105.0

3(&%K) 250 254 101.6 1.0 0.97  97.0

4 Na) 25.0 24.3  97.2 1.0 0.95 95.0

D1 5p(Li)=0.6g/L; 25 p(Sr)=0.2 g/L; 3 5 p( K) =40
¢/L; 45 p( Na) =120 ¢/L,
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Table 5 The results of precision tests
o Rb)/(mg-L7") p(Cs)/(mg- L")
RSD/% RSD/ %
SRURINE (A % SRR E A X
5.25 5.50 5.40 5.70 5.25 5.80 0.40 0.37 0.32 0.33 0.35 0.37
5.36 5.78 0.37 8.11

4.90 4.80 5.60 5.30 5.50 0.40 0.41 0.40 0.36 0.36
2.7 e PR 6 g R

FRERSZI e X 1 B A RE S EAT 11 TR Table 6 A comparison of analytical results

N s . N N me - L1 W me+ L-!
SEF R AR IR 22 s ), DL 3 s THEE 7 s i 52 g PRme L) G (mgn LT
TBE%: 18 we/L Rb.1.8 pe/L Cs. — Mk KGR AR KAE
(& Li 5.25 5.32 0.37 0.38
/4 ar

2.8 ik ‘ - 248 9.00 8.96 0.25 0.23

ARTT XS b3k PU A e KA S Rb(Cs #2547 N #K) 1.0 1.10 0.075 0.072
T R KCI A FIRGE T T 4N 0% om0 006
FEXF, BT 2R W3R 6., WA ik 45 BUR AT, (B
A LaCly i H 25 22 wh 3454 i Pk (2] BB R T 28 BT 7307 2. sk KRR 19 43

Bl M1 bt BR2g i it , 1988, 184 ,224—232.
v bl [3] ZsMg, 387 80, 25, JE8 KGR TR ISOETE N FH
3 BE3m FM M 1L ACET Mo BT i AR, 1996. 141,363,
(1] BATYOWMRBEH. S0 HCE—a0)

[ M ]S =AR. dbat. M ARAE, 1991, 1031—1032.

A Flame Emission Spectrometry Method for
Determination of Rubidium and Cesium in Bittern

HE Wen-jian' , ZHAO Hai-ying' ,WANG Hui', ZHENG Min-qi *
(1. Laboratory of Composit Geology Investigation Team of Qinghai Germu,Germu 816000 China;
2. Research Center of Xi’an Institute of Geology and Mineral Resources, Xi’an 710054 ,China )

Abstract: A method for determination of rubidium and cesium in bittern by flame emission spectrometry was de-
veloped using LaCl; as the ionization buffer which effectively reduced the matrix interference and increase the
sensitivity. The detection limits are 18 pg/L for Rb and 1.8 pg/L for Cs. The recovery with standard addition
are 92.4% ~105.0% . Applied to the real sample analysis, the results obtained by this method were in conformity
with those by using KCI ionization buffer-atomic absorption spectrometry method , without pre-analysis of K*. The
precision were 5.78% for Rb and 8.11% for Cs RSD( n =11 ).
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