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Specific Activity and Distribution of *’Sr in Desert Plants
From a Contaminated Site

XU Hui, JIN Yu-ren, LI Wei-ping, TIAN Mei, ZENG Ke, WANG Wei-xian, GAN Zong-yu
Northwest Institute of Nuclear Technology, Xi’an 710024, China

Abstract: The specific activity and distribution of * Sr in desert plants benefit not only to the
assessment of its pollution situation but also to the survey of *Sr hyperaccumulation plants.
Seven desert plants, phragmites autstralis, lycium ruthenicum, hexinia polydichotoma,
halogeton glomeratus, tamarix hispida, calligonum mongolicum and halocnermum strobilace-
um, which from a contaminated site were collected, and the specific activities of *’Sr in these
plants were determined. The influence factors such as plant species, tissue, live stages were
studied. The plants are slightly contaminated by *Sr with the average specific activity of
(3.6%+4.3) mBq/g, which depend on plant species, live stages and variational in different
tissue. The specific activity of *Sr in these desert plant is decreased as halogeton glomeratus™>
hexinia polydichotoma >> lycium ruthenicum >> tamarix hispida > phragmites autstralis >
calligonum mongolicum > halocnermum strobilaceum. The specific activity of « (*Sr) in
growing plants is higher than that in grown ones. For the different tissues of phragmites

autstralis, a(’Sr) decreases in the sequency of roots™>leavesa=tassels>stems. The specific
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activity of *Sr in plants analysed as fetched is higher than that had been rinsed, that means

resuspension is the main source of the contamination.

Key words: "°Sr; radioactive contamination; desert plant; specific activity; distribution
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1.1 HREEHR

JIT B WF 58 XA 487 B R K D 25 mm, 4R 78
REAE 2 000 mm A b 4R 396 X R BE AR
28. 400 AR E 4 PR BE 4 g/m”, J& IR AR o T
SR RGPS . X M 3R D ORE i L A
ARKIREE S 3R DA R B BRI Y R IR
B M BT KA F R ZE FE (chenopodi-
aceae) . 28 £} (compositae) fil 5 B} (fabaceae) 2K #4
Yy, EEFRZEA P F (phragmites australis) | 22 R
#) #2 (lycium ruthenicum) . W & £ #Il ( tamarix
hispida) . £ 4 %X (halogeton glomeratus) ., Ji] P4 B
(hexinia polydichotoma) . ¥ # & ( calligonum

kuerlese) . £ F7 A& Chalocnermum strobilaceum )

&, KNMY—BRAET4E 5 AJFRE .3 B 44
HWRE B H 2R 4 340 T R 4R
Ao WS X 25 Pu, " Srs A T M & s
Yoo R BRIX PETE [ 25 BE AR BL AR B i TE 5 G 1X.
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FM-3 %% [ i A B, A6 5t 7ot B BE 97 AL 4%
J7sHYP BUJE AL b, B 20 R A 8% A R 2 w5
LD5-2A R 3 &5 0 AL, db 5 = B0 L)
LXJ- 11 BRI FF 3 AR 2 550 AL, 1 28 52 B} 22 AU
#%] s PSFO2. 0 & ICP-AES, 2 [E Leeman 2 ) ;
MINI20 BURASIE o/ B 1A 118 EM A ] .

BT AR A 35 Sk 43 B 4l Bk R o Ak
10 g/ L, BUARAA 5T 5 W B2 Oy 20 g/ L BB AR 5T vk
JER 50 g/ L, 2804 BT f W B 20 g/ L, 4% [ A
GB11222. 17" fF b J7 ik B il f AR 2. " Sr-" Y g
W W W 8 [ BE R RSB O S YR
AT M 9 ey b D ) R A R ST B AR AE
1.3 HEmiXESHLE

A3 INAE TG Y KR IR IXCR AL FAE K R B
(7 A MBI (9~10 A WY &FE. FEMTE
37 W5 7K Wk S5 R W B 2k AR RS b (R IRE
ANV VR B RE S0 A ]S 50 5 G T Tk i R
PR A FF 43 B AR 25 B B T B AR B AR R m B
T PR,

BT J5 AR i & TR B8P RSO TR 4
T 60 C“3 T 710~30 min, F- IR ZE 105 C 4t
T 4~6 h, B FRE, A I B & 2~5 cm,
T 105 ‘CHET 1~2 h, & BTG P 83 WE MRS 155 o8
Hogaimat 100 B A7 M. FRIC— & B it 1y
TR Py Ry AR T B KA L 8T gl e
T 300 “Chk Ak 3 h, FE TR 2 550 ‘CHIBE 8 h, k2 AT
BRSNS A B =Y KE R TR L.

1.4 HEWRKRPSrH ST iE

L4 1 FHY G W00 FR A K T 338N
A6, KO S A B AR N — R R
2+ 1M EK (B EE A 0.1 kg/L), T AL S i
PORE T hs U RS SN 1 mL Ho O, , 4k 22 7%
W1 b IO Ve B R T U n v 2 K R T TR
pH % 8.0~9. 0, 4% Z2 &k 15 min, .05 5, 57
FULVE s 7K BEURUTTE 2~ 3 W45 207 ff L .
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1.4.2 "Sripegaifk  1E29 200 mL A YK (4T
FRIC I 15 g Bk R Bl - I AR b i 2 Ul e R
B4 h. B0 E .55 B UTTE R 4 mol/L
HNO, % i i B2 29 30 mL, iA 1 mL 2k,
KR AWl 3~5 min, i IR & 20K 2 BLLLH 6
FORVLTE (pHA10) , 28 Wl 2R U0 3¢ 5E 2K . #4
B E . FERUURE. R B B IR R
B Z) 6 COYIHIRIE R B 2D o iInA 1 mL g3
K7W, 1 mL 6 mol/L ZFRIE W -2 mL 3 mol/L
SR B W A B 2 min. i TN 3 mL
0. 3 mol /LA% BR B4 1A W » Wk 5 min, & EE . 5
OB FEVINE. # BIF RS 2 50 mL 454
R, A 1,000 mL $Z % 1A ¥ W, Al 4 mol/L
HNO; & 45 GUE RO iCE 14 d DL E 7 Sr 57Y
K B R 1 A A

1.4.3 HJER5ME  MEMHFLIC 1. 00 mL 5 E W]
F1 296 HNO, #i B 50 A5 » T E8 400 5 8 1C ' A o
£, ICP-AES 73 #r il 7 #8 M %8 Y (Sr) . 5
RIBCE W N B LA R T ZUOK IR I R pH 2
8~9 . KR AW A UUVE BER R H G B0 ar L 5
FW o ICRBE O B 2 ¢ COY TF AR AR Y
WfZD . FZ 4 mol/L HNO, B fi# i Ve . & |
WHEAE 2 . B JE R DIE ] & 4 mol/L HNO,
UK BE T e B P 2 100 mL B8 AR Hp .
A5 mL (B R 20K pH & 1.5~
2.0, WP B A, BB 5~ 10 min, {5 3T 7€ &E
BB AE AT P ) A 2 bl E . R O
5ml 1 %R ERIEI .5 mL Jo/K 2 B %, 15 3 &
MRECH)UE AR, B AN TR AR P T 110 CHE = {E
HOLATBRGTRE2ERE, RE. LR Y
LY, (C, 005 « SH O] 4 7 3155 42 1 [l i %
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CY R R ITEC I S R b 2 g AR XY
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@)

60mY (SOY (Y)7(Y) (1 — e M) ) e ATy
A, a (Se) Sy A A Se iy eI BE . mBq/g (1
F) o HIEHPFE ST No b RERRAZIE T Y Y
Feot B0 min s m S A )RR R BURE 43 AT BT
it g3 Y (So) S B b 27 [ %5 Y (YY) S 42 19 b
2R (YD) W ARA S o/ B B XY R

M A=1n 2/ Ty, Tho AT Y 232 11 (64.2 b
6N — AR AZ 43 B W B 2 Y T 4R B K Y B
Z0) 5t 95 AR B4R B I I 20 COY I B R
B 20D 5 25 2™ Y 0 i v 8] A BN 220

2 FRWMITR

2.1 S ER A E RN R

U Sr-" YR HL P IR o/ B ARAS IS T A R
A4 WD 45 R W AN R R R AR 5 1R &
F T E0OR 5 088 AR IS THEORTE 95 26 B A5 K P
THA BEZER 6 DR 4 WCOPAT a8 R 1
AFX A o 22 241/ F 500 78 SE B 43 BT Y 49 X
AT RE R fie KA TR 25 A8 K F 1526 5 FE S IR 1Y
RS e 0 G B 6 ) R A U P R AR S B
BACHS M2 0t s I 45 I Sear T 45 SR 5 P204
AR EE TR BN S . of/BIEARIK
THHCE A6 T I S 25 1 R 95 06 B A B R BRI
FR Ny & 0.20 min™ ',

TR B m Ry 10 g YRR p(Y) =
46 % A2 AL 2 TR IR Y (YY) =90 % . 48 1 4k 2% [#]
W Y (Sr) =50% . & V- i A (e, — 1) =
14d, Y JF f 32 48 2 0 5 e Bk 20 /Y )R
(t; —t,) =6 h, | 5 Bf (8] 2 300 min, F19) FF & 19
TR 90 B o 7 3k X AR W0 R A Sef A i BR
3 0.17 mBq/g( T ).
2.2 Y EEBS S IEE

9T X AE P FF 5 v Se oy T 45 R AR 1.
FHAE Y b 130 Se iy ok /AL Z 15 QLR B . R
R VEAE S A B 5 Y X7 A P b b A 42
TH VR BYAE i 3% T F AT 115 31 b F# Sy
FU 3 BE L 0 B AT S8 1A B0 G g XA ) b
OSr & YIME M (3. 6+4.3) mBq/g(n=25),
B KAE R 20. 23 mBq/g, F{E K 2. 3 mBq/g. /)
{H M 0. 33 mBq/g.

15 Y DX Xof DX B A M R 35 A i e S
9 O E B2 g 45 2R 8 TR 2. iR 2 L, 95 g
X W BN H a(”So) SRR BEIXH 4.3 5,75 9 X
WA a(" S X RIX I 7.6 £5, 15 Je X
YR N AEAE 2 25 1 Sris e iyl 4, {HY5 YL X
) v S Fb A% B2 T8 /N T R O R S G X H A
FYT R0 Se g £ (24 ~240 000 mBq/g) , Ak
N FBOR AN AR 5 Y IR BR R O Sep) i
(5. 6~49. 7 mBq/g) , W5 Y KA P 1R N 32 Sr
YRR A,
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Table 1 Specific activity of *Sr in desert plants from contaminated site

a(Sr)/(mBg g 1)

KB B} ] (Sampling date) HEL W 2 (Species) HRAV (Tissue) (1)

2005. 09. 15 NIl #4490 ( Tamarix hispida) ¥ i (Grown shoot) 4.1540.08
W %6 A% ( Tamarix hispida) R M (Twig and leaD 4.23+0. 11
IR MIAE (Lycium ruthenicum) Hi | 3% (Overground part) 20.2340. 84

7% %5 (Phragmites australis) H#i F3# (Overground part) 3.3540. 15

o W+ (Lycium ruthenicum) Hi |3 (Overground part) 3.67+0.09

BB M) A2 (Lycium ruthenicum) Hb | 3% (Overground part) 4.76+0.16

¥ % (Phragmites australis) Hb | 3% (Overground part) 0.8540.03

W B A M ( Tamarix hispida) Hi 3 (Overground part) 0.5140.01

BB M) A2 (Lycium ruthenicum) | #F (Overground part) 0.53+0.01

b3 (Calligonum kuerlese) Hb | 3% (Overground part) 0.4940.02

W B A ( Tamarix hispida) H#i |3 (Overground part) 5.16=+0.91

R M A2 (Lycium ruthenicum) Hb | 3% (Overground part) 0.88+0.02

[ & &Ml ( Tamarix hispida) Hb | 3% (Overground part) 0.6440.02

A A (Lycium ruthenicum) H#i |3 (Overground part) 0. 98=+0. 03

35 K (Halocnermum strobilaceum) Hb |3 (Overground part) 0.33+0.02

MR H AT (Lycium ruthenicum) | #F (Overground part) 0.91+0.03

b3 % (Calligonum kuerlese) H#i | 3# (Overground part) 1.9540. 05

b4k #i (Halogeton glomeratus) Hi |3 (Overground part) 10.9940. 86

Wl B AW ( Tamarix hispida) i F#F (Overground part) 5.64+0. 32

] P4 & (Hexinia polydichotoma) Hi_F#B (Overground part) 1.314£0.05

W B A M ( Tamarix hispida) H#i |3 (Overground part) 7.267+0.19

2005. 10. 20 7 %5 (Phragmites australis) 22 (Stem) 9.3640.42"
71 %5 (Phragmites australis) - (Leal) 16.041. 2"
7 % (Phragmites australis) F# (Tassel) 16.18+0.82*

%5 (Phragmites australis) MR (Fibre) 8.39+0.22

71 %5 (Phragmites australis) #R (Root) 2.27+0.05

7 P4 & (Hexinia polydichotoma) Hb | %E 2% (Overground dead stem) 27.1+1.4

] 75 &5 (Hexinia polydichotoma) Hb_F ¢ FE (Overground live stem) 6.3740.56"*

] P4 1 (Hexinia polydichotoma) #R (Root) 5.9240. 22

2006. 07. 21 71 % (Phragmites australis) 25 (Stem) 2.3140. 26
7 % (Phragmites australis) - (Leaf) 4.02+0.11

71 % (Phragmites australis) T (Tassel) 4.33+0.15

7 % (Phragmites australis) #R (Root) 13.15=+0. 64

7 % (Phragmites australis) 2£(Stem) 1.6340.19

M %5 (Phragmites australis) M- (Leal) 2.354+0.02

71 % (Phragmites australis) 7# (Tassel) 2.4840.08

7 % (Phragmites australis) R (Root) 16.5+1.0

%5 (Phragmites australis) 25 (Stem) 1.4740.12

7 %5 (Phragmites australis) - (Leaf) 3.2+2.4




22 Bl S 2 9533 %
gkl
KA ] (Sampling date) ¥ Fh 2 (Species) iz (Tissue) “(%ST)(/j:B;} cg D
+1s
M &AM ( Tamarix hispida) % B (Grown shoot) 0.91+1.12
NI B A M ( Tamarix hispida) OB M (Twig and leaf) 1.1340. 33
R AT (Lycium ruthenicum) Hb | % (Overground part) 2.7540. 33
W] P4 1 (Hexinia polydichotoma) Hi |3 (Overground part) 3.7+1.4
2005. 12. 08 (Xf B [X, control plot) M2 (Lycium ruthenicum) Hb | #R (Overground part) 9.28+0. 24
R (Lycium ruthenicum) M (Root) 5.3340. 22
2006. 07. 22 (X} I X . control plot) 7% % (Phragmites australis) 2% (Stem) 0.1340. 01
74 % (Phragmites australis) I8 (Leafl and tassel) 0.5740. 06
74 %5 (Phragmites australis) 2 (Root) 0.81+0.03
NIl A 490 ( Tamarix hispida) H b # (Overground part) 0.92+0.08

7 (Note) :n=25; * K AW BE(The samples were not rinsed)

%2

15 Y DXFIX BE DX AR 49 7P S L i B2

Table 2 Specific activity of *Sr in the plants collected from different sampling site

WU & (Sampling site)

a(®™8r)/(mBq + g™ ")

W B AW ( Tamarix hispida)

75 45 (Phragmites australis)

75 Y% X (Contaminated site) 3.98
*f I8 [X (Control plot) 0.92

2. 06

0.27Y

7 (Note) : 1) AR FBAL F H) 43 FE T 8 IALA SE 34 {8 (The datum is the dry weighted average of different parts)

2.3 AEMEEWBSrHILLEE

T3 D 25 RSR MRS MM BN 3 FhAE W)
Mo R Sr G R ST RS TR 3. K 3
AR IX 3 R R SrEUT EE AR RN - R
MR =>WIB B >3 . X T Hg JLA 23 Al 80

#*3

Specific activity of ¥

Table 3

AR - TR A R it R JBCHE™ S kg ik 18 19 e g (L5
IBORE R B 2T LB Rl AR R S R OR L BE A HE
BOAF I ECTE BEARXT R/ 7 Bl R ™ Seidy HE i
1 o B U A P Sy < R A R = ) P > TR R A AL >
NI BRI P> B >R,

Y XA ) H B RO Sr ki B

Sr in the plants aboveground from different sampling site

a(®Sr)/(mBqe+g 1)

T H (Entry)

M M) A2 (Lycium ruthenicum) W EAZ M ( Tamarix hispida) 77 % (Phragmites australis)
THIE Ave. ) 4.88 3.98 2.06
I K (Max.) 20. 23 7.26 3.35
i {H (Median) 2.75 4. 68 2.18
#/ME (Min. ) 0. 88 0. 64 0.53
FRAEDR 22 (STD) 6.94 2. 64 1.19
BEARKL ) 7 6 6

2.4 ARERKBAEDHSIHLLIEE
AR ZEATRAER 4 FhRLYIAE b P Seid HE TS
A TR A, g 4 al UL BRI BRI AN, 7 3

FORAAC TP ESF A R 7 AT St HLIE E L 9
H s " SIAEMR AL 25 11 1R 3 23 A5 B e e 4R Al
Y io o eI g R WYL A = A A KR H B
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Table 4 Specific activity of **Sr

in the plants at different seasons

a(™Sr)/(mBq g 1)

18 41 Fh 2% (Species)
7 H (July) 9 H (September)
75 45 (Phragmites australis) 2.55 1.58
MM A2 (Lycium ruthenicum) 2.75 2. 24
W EAEMWI ( Tamarix hispida) 1.01 3.33
W P4 £ (Hexinia polydichotoma) 3. 65 1.31

BRI R/ B By R -2 B/ B AR b BT
FEB B s fih BE-TT 2EHF 58 A B BO » A8 10 X 57 73
F8 IR ST AR SR AN [R] iy EL AN [+ A6 90 36 S g I i
MR 2 R, MERERAREY .
BT SRR R R AT 2 R DL =R
Hh g g il REUDJE O T R IS B B
TG IAR R DA A ) A T4 B
- RE-TTAE B B 8 JR AR K AR B A K TR I
A1 AR B IR F7 53 1A SR R A e s i
TEABE-TTAE-HF 52 A B BE» 42 bk T 9 o g R R
TER S RIS 077 1) 35 57 ) o AR A PR 4% B P b AT
56 Z PR TR 20 TE L FF SC MY MR . WF 5T X AR Y
9~11H g IF 4E-HF 52 10240 o A PR 1 Joi i) L 2
TP AR A 5~8 H R AE KM, 375
SRAEA BT RHARREZ WY RN R

HEEWOSH IR, HIEEM R 9 A Sril
R 7 AW 5 A YRR O, WIBEEM
AR AR W R HARTE 10~30 em )2+
Bk 4y fr R 0] Rk 35 %0 AR PR L A B ATk
290 . W BRI 3k AR T A A PAY T 6 5 s A
6 AR R 3 B L ER R B A R A IR N
A% 22 0] R Bt R 2 1) 0 5 o R T B R A (RSB
2.5 "SrEEYARBLIESH

) 30 Ao AR R W i A B P i 0 Sy 225 AR B
FRUHE ¥ HFE 78 iz 6 B B4 4~ 86 4. Sr
AR Y WS ) DU RRAE BE 2 5 1 o, JU L2 2 0t
TS R RS AT R B R AR 2R i 0 Sy
FrmmEm T AR AU R B AR B A [
DL Sr G FES T2 5. M 5 Al UL, Kl B AL A
2R IO R Sy EL I BE AR I L TR SeAE S
A5 HBAE I o A A7 A B B 22 S, ELOAR TR) Ml R SR 1Y
JEE S BB ALY S bb I BE RN IUY 58 4 — 3. 1
>Rl A > 250 AR IZ A A AT LA R R
IO 380 Ao AR P R WA Sy F 25 1) I R B B B A L I A
FEN CRED B R B VR i 2 35 Y Sr il
FU 3 BE LO IS VR A 2 i RS 2 BT L i g
DX 2 A A A M TR T L
I, 72 25 B L B I B AR L T2 BN 2 R
TR TS Y 1 DTk

F 5 WIBBEMIR 4 300 b Srid) b

Table 5 a(°°Sr) in different tissues of the tamarix hispida and phragmites australis

FH W) 44 FR (Species) HEE B [H] (Sampling date) W) 3847 (Tissues) a(®Sr) /(mBq+g 1)
Rl %4 ( Tamarix hispida) 2005. 09. 15 % (Grown shoot) 4.15
A (Wig and leaf) 4.23
2006. 07. 21 # K (Grow shoot) 0.91
WA M (Wig and leaf) 1. 13
7 % (Phragmites australis) 2006.07. 21 R (Root) 13.15
£ (Stem) 2. 31
- (Leaf) 4.02
f4 (Tassel) 4.33
2006.07. 21 #R (Root) 16. 46
25 (Stem) 1. 63
- (Leaf) 2.35
f (Tassel) 2.48
2006.07. 21 Z£(Stem) 1. 47
M- (Leaf) 3.19
7525 CRIEPE) (Phragmites 2005. 10. 20 2£(Stem) 9. 36
australis,not rinsed) - (Leaf) 15.97

T4 (Tassel) 16. 18
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JIT I T 1 35 Y DX AR ) R S I TR
MRIX AH P B il v 7 S FE S B 2R (3.6 &
4.3) mBa/g. {5 Y X NAEY) 52" Srig G (A A - H
ARTE VE ™ 25 R P Sei) & B LV Uk T 0
FEAEM TSR MG Z, R R XN 35
ZHEFIG Y. JLA U EAEY) P Se iy i S
PrRh2E A KRR B WIC R D) HAEAS R AL Y
A A B ASTR] . 7 Rl P Se i L I EE K F R/
P« i A >0 8 15 > SRR M AT > W B AR >
P > W R > R OR s A KR AR R R
" Sr G B R 5 A A5 A A Y Sr U TG T AT AE
FH RS KBRS > 25
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