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Determination of *’Sr in High Salinity Groundwater

by Concentrated HNQO; Precipitation: Improvement and Applications

ZHANG Rui-rong, LI Wei-ping, YUAN Yuan, ZOU Rong-hu,
ZHAI Xiu-fang, JIN Yu-ren”

Northwest Institute of Nuclear Technology, Xi’an 710024, China

Abstract: The effective separation of Sr from Ca is one of the key problem in analysis of **Sr
in environment samples. The recovery rate of Sr is more than 80% and the purity is about
999% after the separating condition of Sr from Ca is optimized. *Sr in high salinity ground-
water was separated and measured by concentrated HNO; precipitation method and fuming
HNO; precipitation method and the result was accordant. The recovery rate and the purity of
Sr by concentrated HNO; precipitation method is better than by fuming HNO; precipitation
method. The radioactivity concentration of **Sr in four high salinity groundwater samples is
found in the range 1. 21-6. 24 mBq/L by the present method.
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(o TS 23 R 90 04, 4l BE 3K B 99 %0 . 1% U ik Uk
HNO; T 3E F1 P Bl 98 % 7 X 43 8 Sr, Ca, 23R 4t
T R 5 YT TE » W HNO, UT JE Uk % F0 3k 1% I %k
Z oy e sl AL B R A . S R TS Y b bk K
JHCAE " T T 300 A 55 TS P A A A A A
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FEm . A TRk HNO, UT3E 5 5 8 Sr
M Ca 1 45 14 9 FH 22 00 5 i &6 B b T K B

" Sl £
1k 5

LD5-2A ik 3% 8.0 Bl LD5-10 % 3% &5 .0 #L -
LR E R B O 5202-0 BUE R T4, 1%
AL #4545 R 2 7] s MINT20 o/ B A% 7S Ji5 )
A i [ L 7 28 W] 5 PSR e SRR A S B TR &
S HEAL . E E Leeman 23],

WRIR (GR) ¥ & /K (43 #r 4li) . 0. 3 mol/L
Na, CrO, .10 g/L Fe' " F .20 g/L Ba™" &
W .3 mol/L ZBRYA W .3 mol/L Z BREEZ VAR WL F0
(NH,), CO; 3 W - 1 F1 5L B2 ¥ W . CaCl, (43 #r
g, i,

Sr BRI (29 50 g/L) i % 153 g SeCl, -
6H,O F 1% HNO W . 176 HNO, %k &
HEIVLAER. Bl ERE 78 4 4~ 100 mL
B4 A 2. 00 mL Sr AR WA 10 mL
K NHy « H, O W 25 PE, A 10 mL 41 F1
(NH ), COs 3 W Z W 73 55 B 2 E PR it o 1Y
TR BEOEN R EEREO. 7 E LIER.
A1omL K¥ETE 1 . B0, 7E EHR. T
60 C T4 24 h FRE AREZ AN 49. 3 g/L.

Y BV (Y 20 g/L): W) 90 g
Y(NO,); » 6H,OF 100 mL 6 mol/L HNO, %
B HKERZE D LAERMR. FEWRERE.: &
4 A~100 mL BEFR PN 4 S A 2. 00 mL Y kR
WA 10 mL 7K, f§ NH, « H,O i % pH~~2, /A
10 mlL 1 1B RV R 25 . 0 G B EC AR o
T EMEELEN. BL. 75 EERH
10 mL/KPEDLIE 1 3K, B0, 32 5 B3l F 60 C
T 24 ho FREE AR E SRR 21.3 g/L,
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TRAT s RAE G DB 5 SR 10 5 A 3 B L TR U
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i B 28— 5 A5 % SR ] ICP-AES Il % H h Na,
K.Ca Mg %% i FHE F M B B 1 L K AETE
180 “CHEFE M 5 BRI Ak BEE

e 1 Ry it by 2 7KOR i R B R K R R T
RMT B RE R . R 1 Al UL, & £h B i R oK
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Table 1 Concentrations of selected macroscopic elements and salinity in surface water and high salinity groundwater
o/(mg+ L°1) WAL (Total dissolved
i H (Item)
K Na Ca Mg solids) /(g « L™ 1)
Hi 25 7K (Surface water) 0. 498 8. 26 2.81 0. 288 0. 35
B b R /K (High salinity groundwater) 64.37 5731.0 568. 0 258.5 20. 9
F 7y dt 1l #i R 7K (Beishan groundwater) 17.6 1359.9 351.8 53.9 9. 35
¥ 7K (Sea water) 302.5 9062.5 381.9 1171 35
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W Sropy R 25 08 T L. 3P HNO;,
WS n X FRRTE 2, BB 1A, Sr 4[5
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Ho n=5 J5 , Sr i ICRE F 90 % DL b I
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Fig. 1 Dependence of Sr recovery on the volume
of added concentrated HNO; (expressed as the
multiples of the concentrated HNO; volume

of dissolving carbonate, n) when 200 mg Sr is added
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Fig. 2 Dependence of concention of HNO,
on the volume of added concentrated HNO; (expressed
as the multiples of the concentrated HNO; volume

of dissolving carbonate, n) when 200 mg Sr is added
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T 500 mL K Hr il £ 6 Ak ER $h UL TE . /M
T HNO, # W57 ff ik iR 58 1540 0 A 5 A5 1K
UM HNO, WA ) Sr(NO,), YT TE » St Ca 4y
BJ5 F ICP-AES ] & Sr fiy o] ik R, &5 LR F
Kl 3, & 3 AT AL, St # Kl 200 mg B, Sr (Al
WORKEE Ca S EBH MM A . XERE K Ca
TR RIS RN ] i, Sr i DTTE B U
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Fig. 3 Dependence of Sr recovery on the
CaCl, addition when 200 mg Sr is added
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Fig. 4 Dependence of Sr recovery on the

Sr carrier addition when CaCl, addition is changed
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R BE AN AR N 5 S 3 % B2 AN S, X5 S 2 i
AR St (g IUHE S 0, Sr i [ i35
ZEA 1A 3 AL 4, 2 Ca & I, ZEARAIE St
[ S O B I Sr BRI AR SR TR
K Sr #73 HrHh  Sr AR EY A BRI 400 mg.

3.4 R HNO; iUiE R 8 #0 Tt 7k 2 B2 5 i R #xd
Sr [2] Y 2 Y 2 M

S35 B 200 mg Sr # AR 2.7 g CaCl, F
500 mLAKHr, i #85 6 DBRERERVIVE . L 2 19
3 Ay kAT Sr.Ca 43 B, S0 1Y Sr [ i 2 K&
Sr(NO,), By Sréfi fiE 5] 732, Jy L 1p, ik 47

2 Yk HNO, ULHE - 53 U0 5 FH JG K 2 B e %
20 2 L i AT 1 ke HNO, UL 1 ik
HNO; 8% 1 IR UUTE s Ja FHJCK S BV 2 K
a3 L Lk AT 1 ki HNO, 03, U iE F G
KOS 4 . Jra 1 45 Y Sr iR T ] ik
5 ICP-AES 3 [l W W) &, Sr 19 4l £ ik
99% ;)5 2 M U5k 3 . Sr iy FR E [ H
ICP-AES 3 [l g % 2y 12% ., $i B 1 K ik
HNO, L3 X Ca (19 L BRAE I3 A R . Bk, R A
J5 ¥k 14y B R R BE R K H 970 S R 4 T
43 BT B 18] 6

# 2 W HNOE W25 Sr.Ca iy 3 Ry X Sr (3] 4 Je 4 B fr) 45 2R

Table 2 Recovery and purity of Sr separated from Ca by concentrated HNO; precipitation in three patterns

No. ik i fal i & ICP-AES [l i Sr 2R
(Method) (Weight recovery) /% (ICP-AES recovery) /% (Purity of Sr)/%

1 WRAHER 2 R4M S Sr.Ca, B UK 43 B 5 Jo/K ZBEUE T 90. 42 89.55 99. 04
JE 2 K (Separating Sr from Ca with concentrated
HNOj; twice and the precipitation was washed by 84. 28 83.59 99.18
anhydrous ethanol twice after separating every
time)

2 WRASER 1 RAYHES Sr.Ca WRFSRRIEVLIE 1 R TEK L 88. 84 78.75 88. 64
FEVEDLVE 2 ¥k (Separating Sr from Ca with concen-
trated HNO; one time and the precipitation was 95. 06 84. 87 89. 28
washed respectively by concentrated HNO; one
time and anhydrous ethanol twice after separating)

3 VRRNER 1 488 Sr.Ca. K 2 BEVEVLTE 4 % (Sep- 97.19 82.70 §5-09
arating Sr from Ca with concentrated HNO; one
time and the precipitation was washed by anhy- 89. 31 80. 58 90. 23

drous ethanol four times after separating)

i (Note) : FRE BRI BRUTTEMR BN 1Y St(NO) TR A EFEE ) 5. HHAX Y(SH) =m -
fit) [A] it & ( Weight recovery is calculated by the equation Y (Sr) =m

0.414 « 100/0.2/100 $+44& Sr
0.414 + 100/0.2/100 where m is the mass of

Sr(NOj3), precipitated with concentrated HNO; , then heating to dryness, and finally cooled down to a constant weight)

4 TR Sr B

FRAE A 1 AR5 23 88 AR (R R 45 2R L i T Tk
HNO, JFUE 2 4347 185 56 B2 R 7K o™ Sr i) 43 4
2 BUA0 Loy R B MR KR A 400 mg Sr 3k
P BRI A 50 g Bk R B . B FE 34 5T 5 ik B
TR AR KER 4 B VR DTTERE S 2 250 mL B
OB FE 4 200 r/min T B0 3 min, 74 BT
W A5 B 0 Bk R AR 0 VE SR /MR R i HNO, ¥
WO B ELBEFE T A S AR Mk HNO,
VWA I, Sr(NO; ), YLTE - IFFE 4 200 r/min T
P 6 min, FE FWEWRLULIER 30 mL JGK
CPEWRVE 2 Ko TR /IMABRU 2 85 7oK i i ot
VE BB FES A 10 KR ER B e HNO, 7K .

B0 B A 15 mL JoUK S BEVE B UTTE 2 Ik, 4t
TRRE A3 2] Sropg FRE R, R UTE. H
ICP-AES & Sr /) BICR , J5 22" Sr il & 2 M
JCE AN,

53 FHe FINO; 0 3E 125 F 4 M0 R 10 U 125 43
BETHCE 4 A 7K SCWE ALY 3R 7K H g™ Sr, 25 51
1T 3. IFE 3 AlE . ik HNO, LI Sr 1y
ICP-AES [HI 3R R F 80 %6) 4l B (294 99 %6) #f
1o T R NS R T TR 25 o T P 7k DN S B ) AH
X2/ T 1026, XU HNO, JT3E 25 3 5
R BE M T AKRE B S 2 R AT I 5 BT AE DX e g
HIR KA Sr & (1. 21 ~6. 24 mBq/L) &= F
f14) 22 2 R BR (3. 71 mBq/ L), 15 W 372 5% Sr ¥5 4,
(ERERY Y N =1
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Table 3 Radioactivity concentration of **Sr in high salinity groundwater determined separately
by concentrated HNQO; precipitation and fuming HNO; precipitation
R R DU E 12 e HNOs JT3E RS
(Fuming HNOj precipitation method) (Concentrated HNOj3 precipitation method) i 2
No. — — (Relative
o gl i A0S/ A0S/ o ol i AC9Sn)/ ACSO/  deviation)
(Purity) /%  (mBq+ L™") (mBq -+ L™ 1) (Purity)/%  (mBgq+ L™") (mBq+ L™ 1) %
1 85.22 95.51 6. 47 6.56 83. 10 99. 32 6. 10 6.17 —5.72
84.59 93. 44 6.65 85.07 98. 42 6. 24 —6.16
2 87.45 94. 58 4. 80 4. 69 89. 30 99. 15 4. 35 4.27 —9.38
92. 46 99. 41 4.58 91. 45 99.01 4.18 — 8.73
3 83.41 97.53 3.72 3.70 82. 10 99. 25 3.75 3.67 0. 81
80. 21 95.42 3.67 80. 35 99. 45 3.59 —2.18
1 87.54 95. 39 1.12 1. 18 89.12 99. 19 1.21 1. 26 8.03
90. 43 95. 49 1. 23 92. 67 98. 94 1. 31 5. 60
s = W WL (2 LHEC O BERR TR ZE L 8 R 1L [ ST
= b5 o FE R AL L1986
[6] Ageyev V A, Odintsov O O, Sajeniouk A D. Rou-

e HNO, UL 5 43 25 /5 30 B2 H R /K iy Sy
Ca JERATAT Y s HLAS J5 3 6 B 858 A 0, AR T $4E
fak . 7625 Sr #8UIRFAE T R /AMAFUR I
HNO, %5 B0 i R $R T TE » B A 5 F5 IR LY
W HNO, %W 4T Sr(NO,), ILTE - & oK 2 Ve
-tk HNO, JU3E-JG /K & B2 Pk I 5 » Sr i i
KT 80%.Sr &l iE 29k 99% . X i 46 T
IKFE Y Se JEAT T 43 BTN E L vk HNO, TT3E 15
Hr Sr f 1] 8e384 B 5 IR A IR DL T V6 A 24 L Uk
HNO, TUE 12 F1 A A BR T0UE 75 43 °° Sr 45 1 1Y
F R 22/ F 10 %0 B AS [8] 7K 3C W5 0 £L 1 Hb
TAKH Sy B IE B BE A 1. 21~6. 24 mBq/L, %
BN Sr R Y.
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