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Measurement of Residual Oxalate

in Plutonium( V) Oxalate Precipitation Mother Liquor
FU Jian-li, DENG Wei-qin, TAN Shu-ping, WU Ji-zong, ZHAO Li-fei
China Institute of Atomic Energy, P. O. Box 275(88), Beijing 102413, China

Abstract: A simple and sensitive method for the measurement of residual oxalate in plutoni-
um( [V ) oxalate precipitation mother liquor was established by using ion chromatography.
After the sample was diluted, at first, hydroxyurea(HU) was used to deoxidize MnOQO, ,
then the sample flowed through H column to remove of cations, and was followed by the
evaporation at 55 ‘C-5 L./ min nitrogen purge to eliminate the interference of HNO,. Finally,
the disposed sample was determined by ion chromatography. The standard curves of oxalate
show good linearity with »* =0. 996 in the range of 0. 01-50 mg/L, and the detection limits of
oxalate is 5. 3 pg/L. The proposed method was utilized to detect the trace oxalate in simula-
tive plutonium( [V ) oxalate precipitation mother liquor, and the result shows that the recov-
ery of 0. 5 mg/L oxalate is 88%-92% ,s, is 4. 0% (n=6). This method is simple, accurate and
highly sensitive. Therefore, it provides a viable method for determining the residual oxalate
in plutonium([V) oxalate precipitation mother liquor.
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AR TR 2 - R 05 B W 5k B R R AR A 20 A 25

TE Purex Jit B Hr . 887 b W0E H R H L BR A
BRI UL IE A 28 B R TV S5 0 BE W AT A
TP L T AR [ BR R A O R — 0 T, {H B
T TP A 1 R 0T B 1 1] s 3 D R B G 1 L R
Iy B R AR R, T R A RE MR R BR .
2P R T e TR B R R L ORI IS BRI
FRVR AL T 10 mg/L, P IL, 75 2 4 57 — Bl il
SR ) DN T M R e SR AR

TR A B A I B RAR A I E R E . H
T PR AR A I Ty vk R A T Y o
YA R g Y AR e
Ve —Rh & I A AE ) iz AT, H il kA
P18 A2 e e R R G A 12 o (B 7 1 2R ORE AT 0 £ 1 R
TEREABEIRBIEOR . 360 12 1 FH B R ARG i 26
JS IO ) AR A ] S (A P A A ) s R 5 R
JER R HM R R B IRR R 2. A
PR S —FhRT R 7 s R B R R 4 AL
Tt A1 e 4 7 VA el . B T i R I E T
R e — A ik 1) 7 » B R AU Y
D bR AR N R SCSED T E EE
IR IR S B EAT 10T 4 B R MK B AE 0. 05~
0. 8 mg/ L i il N 5 4k, J7 125 19 S AT ARG H ik 2 Oy
0.01 mg/L, iRk %" 5% Ff Dionex IonPac ASI1-
HC B T2 #r 4. 18 mmol/ L. NaOH 4y bk 6 7 »
B EFERENE T H BRI R A i, X B
WRAR A B 0. 012 mg/ L. JRBE" RHAIC R
W0 10 - 8 1 8 5 T N i R R AR AT
JE B AR R 4.3 g/ 1, 0. 05 mg/ L KRR
6 YCOTATINE AR BRI 220 7%,

] A X R R AR A 0 BT R & 2 85 L H
HY T B R SR U E BRI A MR EEZY R 3 mol/ L A il
M2, LA & Mn®" \Na® . Pu(lV).K" . UO" &4 )8
BT N AR AR A AT AT A T T . SR
B 5 o b SRR AR O i i A R B o i A n R
Sy e I R R 0, B T A
R 5 HOR 22 R TR AR 2R W T AFAE Y Min® "
S5 R A3 DUTE » 18 BUAE BLBE IR . A TA/ER A
WR-Z5 R 07 1 B BRI IR Y T8 A B2 H ALY I
X R TG R B T T A0 58, U L R
BT TE BRI PP il B R AR 5 A o T T

1 LGy

1.1 XES5EHEF
DIONEX-ICS-5000 %I & + & % %, 2

Thermo /A 7] ;IRIS Advantage ICP-AES, 3£ [F #4
F/ZA A1 mL F1 2.5 mL H %58 R M PH B -3¢ i
FE S RN AR IR B ) s Talboys i #4485
PRk A b B2 S A PR W) A R B R
IR TR AN R R S O o pr Al b s DT
W« TR 20BN 99. 9% ~100. 1% , b 5 7] 44 BF A4
FHECA R W) o BB L b R 8 R 9 T 24 e 4
DU AR A BR 2N F 5 il B AR HE S W, A% Ll AL 5 b
JIBIE5E B 5 4. 5 g/ L B IR b HE A 45 R » 1y 5 TR B
Y STEC ] o S50 rh T 3 0 R VA VR Y H bR A
F W C ] 5 5250 K B 4K
1.2 @igEs

S« 35 B Dionex 24 #) IonPac AS11-HC
BH B 7 28 1 A (250 mm X ¢4 mm) M IonPac
AGI11-HC #3474 ( 50 mm X ¢4 mm) ; kg & A=
#%+3 [E Thermo Scientific A& ; fi# A 1.5 mL/
rin; 10 ) RS G 0 S AT 5 IR LR - 112 mAG B
TR 5 25 L g A8, S92 96 KA 7Y R 4R A0 31 AN
RYGAHRVEX N Peaknet7. 0 3% TAE R #EH] .
1.3 RWHIE

H H:AEFE . 15 mL 1 mol/L HCI LA 2 mL/min
M H AR B A rh e ey F ok, SREH
30 mL 2 B F/KIE YEAE ¥ BOE P 10 min £ .

B 0. 5 mL BEADFE S, KRR BE 2 5 mL, fTA
— T R NIR VR A SRR R R m R R . R
JE ¥R LA 2 mL/min B3 AL AT R H R
FH 5 mL 28 FKUE H A SRR BORCEE TR
55 CH#A-5 L/min HAMHARHHKAE T, HE
BT RKZREHERA FRENBERERT
10 mLA R 3 5 @35 .

2 HR5H

2.1 BFBRIEZNEERIR

2.1.1 S EAEMESE W55 T ASI1-HC,ASI4,
ASI5 J AS23 JUFHEH B 1 35 70 25 A 0 B R AR
M5 ERe ). BT ASII-HC B A = K,
PLKOH fE Rk, 8 COT /HCO, bk vkl
R RE S AL R . B A TR
# TonPac AS11-HC FEAE Ry 5 ER R (19 5 B AL .
2.1.2 trdfEdh 4 LA PR DL TonPac AS11-HC
YER 43 2§48 . 30 mmol/ L KOH ik i , % 0. 01~
50 mg/L C,OF  #AThrifE kil 45 8RR TR 1,
TR AR bR o M R KM BNy =0.183x +
0.149 6, r*=0. 996, 3 W LEZEFE 1Y 73 B3 AT R Bk
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WA ERARTE 0. 01~50 mg/L ol N EA
RAF PR . ARIEAS R A =

pun = po(2H,/HD D
S 2 o R B /NG AV B o, SRy RS S T R
W H, LM CR/N T 30 min FEZR) ;
H A g i &y . R4 R g J5 78 30 mmol/L
KOH il 2508 T . M & 30 min 25 8 1% 1Y FE &
M, SR J5 s 0.5 mg/L GO L 6 0.5 mg/L
GO MU KB 73 30 min [ JE 2 M 7S AR A
DI A FERRAR K H BRA 5. 3 pg/L.

(=1
d

=)
T

»=0.183x+0.149 6
r°=0.996
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I 1fij 1 (Peak area) /(us * min)
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p(C,0%) /(mg+L")
BT R AR A o il £
Fig.1 Standard curve of C, O}

2.1.3 MR SLEFEL T ASII-HC 6
AT A L T X R R A R R AR 3 S B 114 B
GG TR 1, W 1 PR, SR 25 CHE, &
T2 R A B BoF (] 2 T 3 4. 6 i, 17 A R AR 1) £ B B
(B ANZAE Sk 1 i o o IR R 0 I AR ) 43 85 L S
PEFEAE IR 25 “CAE e BEER AR 1 25 1F .

2.2 REPHEEBRZN

2.2.1 FHERMIFZN  FLRRERUIVE BRI & A K
i e BE Y i R (29 3.0 mol/L) . >R A ASI11-HC
43 B4 L 30 mmol/L KOH 3k 3& W X i BR 1) 5% 1
HEAT TR 45 R T B2, a2 Ca) Ir 7R il

400 ¢
2 350}
= 300}
250}
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e 50r
& 9
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Fig. 2 Chromatogram of C,}
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BRUJE 9 0. 03 mol/L I, filf R AR o 1T # IR AR
(U o i R R B B %2 0. 003 mol/L Z J5 . 7T 5
LR AR 58 443 HF (I 2(b)) R B U0 B T A
T R e JE 24 0 3 mol /L, # i B 1 000 4%, B R R
JrEE e AR 2= 10 pe/L AT A I T BRI 2
GORAMERG . L, 7R 50 AT RE dh R R R AR A
RS AE R UE T 03 3k o N E R AR Mk K
I DL T+ 6 2006 5 ] B AT BRI O 1 R BR R R
PR .

F 1 OHERX C.OF R NO, 5 5 i i 52 1
Table 1 Retention time of C,Of" and NO;

under different column temperature

e 14 B4 15 |5] (Retention time) /min
(Anions) 30 °C 25°C

C,0f 5.0 4.6

NO; 5.6 5.6

2.2.2 fHBREBRIFEBETE AR — R R S
PR Cill i 83 °Cw By 48 S o T A IR W I T 2 [ AR 45
anal H @A L AE 100 C LA Bz #i T+ . 78 100 °C
VAT RS EAFAE . MR I 1 & W) B B A 22 S ol LA
SR IR 25 19 T 2K (o0 70 980 v 110 i 1R 4 T
BRI MRS R Y T 40 . 28 0o e B 2 25 B
PR B 0 » SCEL AR UE A R AR AR S T g Y [ iR
i LA 5 AR ) IR 8] R I B A A I AR R
B 2RI IR DA R A R R R R
WU E AR AE 65 °C LU A I, BR AR ] i R A
8520 A b0 i 24 i 2 70 "C I [ iR /N T
8096 . Ji IR AT AE S 7R B IR R R S B S AL
PR B PR S L T 402K o I AR ZR A AR L O T
248 JEL IR 8] 7R PRI BT 5T ON  L 3 T

- (b)

&~ I C,0%
E o “ X
0.0

0 2 4 6 8
{4 B4 i 7] (Retention time) /min

0. 03 mol/L. HNOj; , (b)——0. 003 mol/L. HNOj3
HNO; 4y fid C, 0%

0 33% 5]
in HNO; medium
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AR TR 2 - R 05 B W 5k B R R AR A 20 A 27

HEAT WA A R Y 25 k. AU i I AE
5 L/min, 5] ARG - 10 mL # 7K & B [H]
S ZE R FERE R X L R TR 2, ik 2
ZEWTAHL, 5] AR AR RE A TR G SRR 2R R
B 2 A . SR FHZ8 -5 L/min &AWRAT L Xt
3mol/L HNO; {A R E R H AT H 5, C, OF
EisER TR 3. B 3 45 R R, R AR W B B
8 R AR X R AR I 5 TG

2 KRG REWR-ZE KA TR SAE X L
Table 2 Time consumed for evaporation and

evaporation-nitrogen purge

#EBf (Time consumed) /min

WO

. TRHARA 5 L/min 5% H
No. (Solution
(Without (With 5 L/min

temperature) /°C

nitrogen purge) nitrogen purge)

1 66 95 30
2 60 135 36
3 55 200 40
4 50 265 80
5 45 325 120

ER .

=5t C,0; R

S s NO

o4l /
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= 3t

=
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@ 0f

2 3 4 5 6 7

4 B4 I} 1] (Retention time) /min

3 AM-ZEEE COT iR
Fig. 3 Chromatogram of C,Of "

by means of evaporation-nitrogen purge

2.3 HETHEZR

2.3.1 MnO, MBCIR SR & 5 IR B0 0 I8 2 1R
MG R R A7 78 33 & 1) MnO; . 525 3 B,
MnO, TEMN# B — 5 TR B 2% A T A1 5 B R AR 2
IO 5% W) 6 T AL P R AR 00 o BT R I S R
M2 Z Rl 4% MnO, 3R 45, MnO, E A5 R 5#81)
AL AT LLE AR R R T B . 1k iR
Ji 300 T B0 = A R — W IR T A A ]
WEES MnO; &4 S AR R AR B A5
M B R AR 1R 43 A s = J2 5 MnOy B 19 72 W) 7 i
PR TR S5 0T R IR AR A 43 B I A TR e, S R

L Fe! ' (PUIR IR 2 A5 IR = Tl 3de it 79) 1 i i i
5 8 i R BRSO L (HE Fe’ T B A 2 51 AHT Y
FRTCES T IR T ) 2 Ak FOMERE . T I R 1Y
VTR i P L i 0 R R R AR A O A R
iR & — i o £ 3k R 0 008 CHUN, O,
Y S R T 28 3o A AR R R I R R
I A2 B NO, SR 0 R AR I E A 7 A T
B4 S iR i s mivs GO 1y @il
Bl el 4 Bros . 3 A R IR L TR AN R Y 7
WAL 23 T3z K B IR Z D5 F2 JE IR R R R AR
f14 0 5 B A5

e
]
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=)
=
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<
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I % (Peak height) /us

o
o
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Fig. 4 Chromatogram of C, O}

—_

in the presence

of hydroxyurea after evaporation-nitrogen purge

2.3.2 @EETHEELLER LR AN,
M’ 2 i A i BR F0RE IR =2 18] SV » B R A Ry 3 Ji
MBI FE. N L, 18 28 K BR Gl R Z BT 0 00K
Mn®" B 25, BRR R UUE BEW P BR % Mn®" Z 4.
EEABERER Naw B8R K PauClV),
UCVD) 2 BH B 1 A2 0 -0 W B i R o A o 22
5 B TR AR A5 45 T iy T o A 1 S TR AR P A 9 9
HOHE LA 25 B3 5 MR B R AR A 2 M E o DRI 20
RATREM ZBR IR R PR 5. & 7SS IR 7R
Ao M /TR T B o B R AlAL . A AR
M IC-H BUPH & 732 bt R BR e 7. 1C-H 4
LR R E T AR E . E5E. IR
BRULTE R P BH S 1 TC-H A i) 2 1 3 508
KT HLIC-H R H L JEAUE ik R T B %
A 2 R B 1 W B A A b LK B
(Y F HEAE WP R B R i RT B 2
B o TC-H A Jm T i AR A 5 AR M BH 2 1 S e 4) i
R R 5 58 R P PH R 52 W IR R DL R R
(SO ME Ny D REHE  BRE 58 75 BR P A0 o b 2
AT BOR SR AE Sy SCHERL LS J98 M R B2 X 1
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HE R < I S T IR M BOK . BER R R AR TC-H RS B 1A B0 1 25 BRASCR » X 5

T 5 PR AR AR A 0T 4 JeR Y A R R BB 2 AR
P SERIE S T AR BE A5 1F T H AL XS 43 5
T I EBRACR R 1ICP-AES 2 Hr i b5 37
EIEE T IR LBRACR AR TR 3.

AR EE T H X4 )8 & 7 2 bR R
Table 3

=3
Removal rate of metal ions

at different acidities by H column

¢(HNO;)/ J: 5 % (Removal rate) /%

(mol« L™ 1) K+ Na™ Mn2t UV Th(V)
0.1 >99.0 >99.6 =>99.6 >96.7 =>99.0
0.2 >>99.0 >99.6 =>99.6 >96.7 >99.0
0.3 >>99.0 >99.6 >>99.6 =>96.7 >99.0
0.5 98. 3 99. 2 >99.6 =>96.7 =>99.0
0.6 98. 6 99. 0 =>99. 6 >96.7 >99.0

i (Note) : “ > n A K I 1B FHES 7 AR §5 ICP-AES i i IR
A 25 Bk R (“ > indicates that metal ions had not been
detected, and the removal rate of metal ions was calculated by the

detection limits of ICP-AES)

R W B AE 0. 3 mol/L LL IRy, B A A Il
PR S 1 UL WIAE A BR ¥k BZ /N T4 T 0. 3 mol/L i
H AR UM B 5 A R4 0 L BRAOCR . 1l
BRU LT 0.5 mol/L I, ¥ i AR B A K Al
Na ™, [ AR A 26 £ 8 1 0 B B 10 A5 )5 BIVAl
MU 0.3 mol/L id IC-H HERERBHE 7. FC
i 5 < Je T R RN W, R AT 2.5 mL iy HAE
AL 25 - S FERRAR A [ R 41 T3k 4.
g 4 pron . A 2.5 mL HAELBRBHE 52 )5 . &
MR AR A [ Wi SR AE 90 D0 LA b B B ARE R BE 10

PR AR 5 A 7= A R

FA4 REERARAY [ iR
Table 4 Recovery of C,Of

[REANHE W i
No. (Retention (Peak area)/  (Recovery)/
time) /min (ps * min) %
¥t (Standard) 4.6 0.074 2

1 4.6 0.071 5 96

2 4.6 0.069 1 93

3 4.6 0.073 2 99

4 4.6 0.071 2 96

2.4 BUESRBERBEENRL

TELADURE: b 5 B I TR B8 AR By USRS % . T
X AL B AR bRy 7% kIR R EE R I k. B
0.5 mIAFEAUUAE ff » 12 30 A 20 47 A B L 8072 39 kL
JEE 25 AN T it B2 T RE RO [ e R £ R B T
5. RS AR ATH SO R L 60 C I
F R AR IR/ T 8006 . X AT BEJE T TR
FRATH 45 Ja B 7 18 B G I RE I X R il R
(B AR A T AR T AR RRR . L T
PRAEH o 1 [ i3 [ SF 445 o B4 IR 8] 6 2AS 1/
min ZRFI ST B 55 C X BEIURE i 47
TR o
2.5 IR EE

PC SRR ity BADURE i 20 S 5 9 T 6.

HURE 00 B 5 0.5 mL. JH 2 8 7 /K i B %
5 mL, il — 5 d R IR I 98 B SR MnO, L 8K

25 VIR BE X AR i e R AR ] IR 14 5
Table 5 Effect of solution temperature on the recovery of C, O}~ in simulative sample
No. TR B 75 R I [] W T AR [
(Solution temperature)/C (Evaporation time) /min (Peak area) /(ps + min) (Recovery) /%
1 42 160 0.0649 92
2 48 115 0.064 2 91
3 55 60 0.064 1 91
4 58 50 0.059 6 85
5 60 48 0.0554 72
6 65 50 0.053 6 76
Fr#fE (Standard) 0.0701
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AR TR 2 - R 05 B W 5k B R R AR A 20 A 29

Gt HHE R BB T BT 5 mL ok H A
OO TR 1.5 L/ min BUK-55 C A %
L PV TR P28 K 2 R R AR 05
WO OV 40T 10 mL 8 BB BT (4 L
TR, B A BB TR 5. AR
PR 6. M 6 T LIAR th M 2 3 B it b 30
SRR B AOLRE S0 A0 B AL FE 55 I 1
CHEAR T 10° i) R HERARIN G AT

6 BRSO B

Table 6 Compositions and their concentrations
in the simulative sample
843 (Compositions) 1t (Concentrations)
H,C,0, 10 mg/L
HNO:; 3 mol/L
Na' 0. 16 mol/L
Mn?* 5X10° mol/L
K+ 5>X10% mol/L
PuClV) 60 mg/L
ucvh 30 mg/L
MnOj 1X10° mol/L

FE i (Sample)

lﬁ%%lof%mnution 10 times)

JIHUR AMnO, B e
(HU deoxidized MnO, ) | | (Ion chromatography)
1 mol/L HCIt (Washing) 1 I
K PEHATE TEHAE B B2 T HIR-FE K
(Washing H /| (Remove cations | |(Evaporation-nitrogen
column through H column) purge)
by water)
[ 5 B Ak B R
Fig. 5 Flow chart of sample

SR A 7 R R ity Ak B D7 35 o b B AUURE ity 2R A7
6 Y AT A2 o A ity Ak P I R v R AR kR A R

T 204% . BB RI M 0. 5 mg/ L, [N L EC 0. 5 mg/L

PR TR AR VS W AT X L S5 RPN FR 7T, £ T
g5 R R WY BAAE SR R BRI -k H AR
PRI R AL B 7 ¥ .6 Yl E 0.5 mg/L FLR
R BRI FE 87 26 LA b o5, =4. 0% , B i b 1
AR AT E 1 h 958 B, AR B DL B R AL 3
2 AR AU RE i AT el St g A5 R A T
8, RO GERFW HBAR N M AE 8800 ~
92 % Z [a],

NS} w -
T T 1

(Peak height) /ps

—_
T

“'%‘

I3
(=]

{) B i 7] (Retention time) /min

6 BLRIEE SRR AL G C.OT Ak
Fig. 6 Chromatogram of C,Of after the simulative

sample was disposed

T BRI R BORS
Table 7 Recovery and precision determination

for the simulative samples

B 1 1] 6 ] M Es
No. (Retention (Peak area)/  (Recovery)/
time)/min  (ps + min) %
0.5 mg/L FrifE 4.6 0.0687 -
(Standard)
1 4.6 0.062 0 90
2 4.6 0.067 3 98
3 4.6 0.059 5 87
4 4.6 0.062 3 91
5 4.6 0.062 8 91
6 4.6 0.063 2 92
4.0%"Y

#H (Note) : 1) FH X} b5 i ff 22 (Relative standard deviation)

8 BLUAE SR E N [l i &

Table 8 Determination results of the simulative samples

BEIUAE i 5 i ( Measured value) / A4 (Addition) / [a] Ji £ (Recovery total) / [m] 1 %R
(Simulated samples) (mge+L 1) (mge+L 1) (mg+L 1) (Recovery) /%
1= 0. 46 0. 50 0.91 90
2% 0.43 0. 50 0. 87 88
3% 0. 45 0. 50 0.91 92
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(0 T 12 ) A AL R IR B T TR B9 R AR
R AR AR PR ok B A R (243 mol /1) X il
ETE AR, TAEFRM S L/min ZK-55 “C
IR R Tk AR PR IR AR S R T 107
B EBR TR T [ XA &R R 5 T
FHE A B H AR Tr ik L bR RITHE AL
(19 775 35 X A U0 B IR R 1909 B 8 A2 A A [ i S
B, PR AR A N (] W R AE 8800 ~ 9200 Z ]
0.5 mg/LECFRAR 6 YOI 5E (Y 5. = 4. 006 B At
BRI 1 h Z W58 . ZTT kTR L5 TR
B RABORE Ry » 36 T R PR TV A (ol B TR AR
97 #r .

SE 3K

(1] TP R PRA. 7 v AL o s I 5 18 2 b B 1R
EL TR B = .1997.16(5) : 14-16.

[2] Jiang Z L, Zhao M X, Liao L. X. Catalytic spectro-
photometric methods for the determination of oxalic
acid[J]. Anal Chim Acta, 1996, 320(1). 139-143.

[3] Tabe M, Fujimoto T, Nakahara R, et al. Spectro-
photometric determination of oxalate ion with N,
N'-diethyl-N, N'-[ 4, 4'-dihydroxy-1, 1'-binaphtha-
lene]-3, 3'-diylbisbenzamide and copper(ID[J]. Anal
Sci, 2007, 23(5): 601-604.

[4] Hassouna M E M. Determination of oxalate based
on its enhancing effect on the oxidation of Mn( [ )
by periodate[J]. Talanta, 2002, 56(1);: 193-202.

(5] BRZEME, WOGAE, LA S7. 5 2 4 R o 3 00 PR

(6]

[7]

(8]

(9]

[10]

(11]

(12]

[13]

[14]

[15]

BRR 1. I PR B 7 35,1999, 17( 9) 1 266-268.

d L IRR L E LR L vk D SR R LT . R
K 4 75, 1996.,14(1) :5-7.

Honow R, Bongartz D, Hesse A. An improved
HPLC-enzymed reactor method for the determina-
tion of oxalic acid in complex matrices [ J ]. Clin
Chim Acta, 1997, 261(2): 131-139.

Reddy S M, Higson S P, Vadgama P M. Ampero-
metric enzyme electrode for the determination of
urine oxalate[ J ]. Anal Chim Acta, 1997, 343 (1-
2): 59-68.

Del Nozal M J. Determination of oxalate, sulfate
and nitrate in honey and honeydew by ion chroma-
tography[ J]. J Chromatography A, 2000, 881 (1-
2): 629-638.

ATAR R0, M 5% S5 SOAH o 550 R £ 335 2 D) s
L H R A3 b h BERR LT ] 43 BT 4k 2%, 2002, 30
(9):1119-1122.

MR TS F il 1 AR P R L R
L] T IA A4, 2000,19(2) - 83-85.

R MOS0 RIS, B SR AL B T E e I
HPRRR E AT ST )], P E A KR 2 75,2009, 19
(12) .2835-2836.

Tit R A L T L B Ak I R R
Pyep R i E R L. AL A 3 it L 2005, 14 (3)
38-39.

W HFLBEZD . S REN S EFE-ET0
TEIL DN A R B R AR LT, r ARk 24 2 42, 2008, 24
(3):299-302.

i, FEI S B P ae e [M. Ut 6 4 Dol A
2005.





