5 32 5 3 10 [ERCPNE = G ER N ) Vol. 32 No. 3
2018 4F 6 H Journal of University of South China( Science and Technology) Jun. 2018

DOI: 10. 19431/j. enki. 1673-0062. 20180619. 001

2K A B SRE TR R 5E

OB TERFE R

(LR B 16 4 YR [ B S 2E R Se g8 %, Wim #5FH 421001
2. BN RPN 22 e 254 2, e B 554300)

i B RFRRERAERE EKRMY 12 7, 34740 E 245 AT AT 50 35 &4 K
A5 LE RN o B I B AT A0 SR S SRR S L 25 d B K AR P Ahed
M F 8 2] 97.7% 35 3] B KA A AR B0 S 84T 20 d 2B A e KR
R AT 92%. x4k’ B2 4569 principal co-ordinates amalysis ( PCoA) 247 & 9 | idh it
UG EFEAERE AR ERGBT SR FRRTE RERKHE TS %
FrE RABOLGY M A E A SRR Rt b E SRFAEFESF
XAy 0y % M P AR

KRR K AEAL A SR A AT IR AT

RESES X524 XEERER:B M EHS:1673-0062(2018)03-0027-05

Comparative Analysis about Uranium Accumulation Characteristics
of Various Aquatic Plants
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Abstract ; In this study,twelve kinds of aquatic plants were collected and their uranium-ac-
cumulative performance were compared.The results of remediation for uranium waste water
showed ,the Azoila imbricate from the uranium tailings pond exerted the strongest accumu-
lative capacity and the uranium removal had reached 97.7% , and the cleaned water had
reached below the national permission standard of uranium emission in 25 days. Also, the

Typha orientalis showed a good accumulative capacity and tolerance , the uranium removal
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achieved 92.0% in 25 days.The PCoA analysis of the uranium adsorption characteristics

showed that, Cyperus iria and Spathiph yllum kochii, Azoila imbricate and Typha

orientalis , Syngonium podophyllum and Cyperus serotinus, Pistia stratiotes and Water hya-

cinth,showed the similar performance on the uranium enrichment respectively. The plant

tolerance results showed, the Azoila imbricate, Syngonium podophyllum and Typha

orientalis had a better uranium tolerance.

key words: aquatic plants;uranium ;accumulative characteristics ;comparative analysis

0 5 &

HIURRIR ST PE TR, B 8 m Ak 27 2
PEMAR G ARSI MIG 25 RN 5, XS Bl
PR LG E AR IR ANA B Tad B rp 2
AR Bl A T R R AT, ke B Y 23 A
RARVLANHL T B G A A S KR, IR AR AR
VARG ) AL L Al TS e K AR A B 1 A7 A
T2WBICK S B kTS Y AR A ME DL AT
{IR7 LR Py QYN NTIE AV S A YL 5 W)
PR — AR RO g 2 PR IS U PR TS e
PRIFERY BT 1 R AR RS A0 Bl 5 K el Ak
BB SE UK, 22 3 T BN ANEE ) Iz e

KR XoF i 5o 14 b 3 405 5 D RO Al 1)
SERE I HEATHIN G, G5 SRR B Bl o B sy | o 48 ik v
P25 R R 41 28 90 1Y) 5 i e ) A, 8 30 X el 174
AR AR RS, /N B A S o 5 A K B S
B BIFT i 3RS AR JRUHIR 34 X6) a7 e K AR 3 1
S RE T BRI A R AR ) VBT T KA T AR
IR S ARG, BXAR TR pH B Bl 7K (9 18 52 Bl
PN [ A 7 A5 X K A A A 6T K Tl i 25
BRAVE A TIRY , A S VLD 0 sl M AR
G RE T LR P A O VL AT R VAT
JHE A S At T G AK AR | B ZE A — T AR ) St
TR RN B A0 AT SE, UEW] T XAl B e AR
Rt AT UL A Al TS ek AR AR P18 52 0T Jre
TR R Z (BRI E L BREACR S EARN
5 ARXER AR AT B A L BT R IBF 1Y
PCoA ( principal co-ordinates analysis ) ZREVE BT
MBI AL 7 6 R T 2R E R
Ak B o AR Y S AR A R 1Y BT A R R A T
PCoA ZMHT, 45 S 3% BH 43 41 245 2 1) 55 ot i) B 1k
R AT B AR S Bl 2R BE R Y PCoA X
AP RE IS 1L Z R AT AT ST, 45 R AR W R
IYEER S UPGMA B2 Hrkl—2L.

TR TRV O Y Bl R AR, A 5T S
A IFRAE T 12 MoK A sl s KAy, ATl

KRB B X HE 5T SR FHASEH0L4h 75 Y K AR T
JE 2 N K S X A3 B T S A X A 1 e A
e, B AR TE A5 YooK IR R i HLRAR AL, 48 7R
T ah i) B 4E RE 1 RNt 27 M. 8 T PCoA ZFF
PESTHIT B A 35 7 3 K 25 AR 6 Al 1 R
PEVEAT HEXT, DABIF 5% 45 1 400 %o il A0 ' B 49 2 1) A
Rl A bR LAY e AE Al TS Yok R B
A e R R RE ) 5 32 R8I K A, AR
1852 Hls JeoK IR SR A ME R 2%
1 MRS Tk
1.1 #HESEYHNRE

T ik FOR AR A PH A Bl R 2 o 2 b 75 G /K
B, KR A AR L R Al s ek, K
I PARAREEN 5 AR S A A VNS A S N &
BS PR AR SR KR, B A i R R R
R AR R R R
KW 5 FhE KA B A BH AR T 4.
1.2 EFRIEH

FEL) K 15 R FH eCPE R Hoagland’s 78 32 W, B
HBR LR LR | By 1k HA KA U0 A iR ih
TEUTUE , F5-5 bR T O LR A T A R0 3
o3k,
1.3 HESEEYKIELE

WA G K33 3 d I, Bk
ZSAR KRR, kT s 12 AT R N
19% W) = S R P A W P IH B 10~ 15 min, P L5
FIKIGUE 5 UG FHLE FHR/NE 5T 12 Fok AR
ol KA 4 (R K 7 R KOO A R gk, ik
FEHRR T B 50~ 60 g YA AR ; 16 V121 fa JIR o J it
25 g HABAERRIERE /NI S)  BVE i 35~40 g 1Y
2-4 RRANIAERR ) , HEATHS Y KR 18 2 1 =
PR B 45540052 56 BT 5, 0 G g TR R Uk N
2.015 mg/L R ZE 0P WOA 15 pH 2y 620.1.

SRR 3 000 mL REAR, EARAEFE, A
2 000 mL AALLETS YLK ARAAEY) A PRI
AR BERINA 5 mL 2 E ) Hoagland s & 77



5 32 B4 3 ) P WS ROK AR Y B SRR X EEE S 29

W, ITANEZE KK Gy A SIS TA] Sy 25 d, s I 5
IRl ), T LA BTG G K A i ) B
VR
1.4 $hiT KRR ENE

Z I8 GB6768-68 1) RHLE , K M 2-(5-15-2-ik
WEH AL ) -5- £ RHEAR I 73 06 6 BE VA DI 7 7K I R
AR B AT e B e i BR A, Al T
fifJ5 A Rh BRI, >R T R R 5 25 8 1R o
T A Il 8 BT PR 2R 43 B 4.
1.5 #EYESEmEXEST

PCoA ( principal co-ordinates analysis) J& 3 T
R T 5 10— R T B A A M B8 22 S 1 7T Ak
D7k, B PR R R P B AR R AR
WA TIERG , EE H 22 S0 R PCoA SRkt T
B S A S 43 B, DL B ik 7= A Rl A 4 15
SRR S 22 k.
1.6 HE Y B Y 52 1470 SR B T B9 BE

TERIA A S K AP B A K IHE (6)
RIS 7K il 9 2K R4 () il ad 3 (1) (2) TR

G=(my, —m,)/m, x 100% (1)
n=(C, - C)/Cy x 100% (2)

K, m s X A FEMR R B (g) ,m, L
AR BT () , €y TS LA 9 %) 4 ol
JRH R BE (mg/ L), €, i i 7K rh 5% B8 1Y il 52
RS (mg/L).

2 R 5

2.1 AEEP XTSRRI R LR

ANEME W] 25 AF T A [R)AF 40 %t il 75 G
IKARBEATAE 2 I B KA T g% Bl e B8 1 G &5
F B 1~6 Fin, HA5 R R . 2 #H A i 7R
it R] A [ A 4 %l ) o BRSO A 22 R AROR W T
AR TS A AR PG LY/ IRE ATV N
AT g% B 0 il T R R AR T 0.125 mg/L, RIVAE Y
Al LKA 909 LA L Bl T 4 8 ek s K
A R B Bl BE T 1.300 me/ L, B 4% 85 (Y Bk
BRI Y 35% 2 A7 Bl [R]— R 9 76 AN [R) Bsf
Xl ) B SRR R AR — R, R 1
[IFENCIGE 3 ZNC Y Bur:L /Py 340}
—2F JIFTE 15~20 d ZEAT RBP4, Ak S 57 5% B
)b TR R MR B R R R A ., R 0 R R R AT
B S 88 e, RV I K 1 i 5 T 1 e B ik
FEELE R TS

FEYIE S Bl 5 G AR AR B SRR, KRB = A~
GBS (AT 5 d) R RI (5~ 20

d) FaEW (20~25 d). i fal kA 6 v 4n £ g
B OO Bl AR R D B 18R KR, K
TRl 5 B AR T 0.8 mg/L, W40 25 [
IKE] 60% VL HUORAKET P AR KIS
K A 5R B R AR T 0.9 mg/ L, FRSHh Y 25
BRFEF] 50% L L, il 2 s KSR E 7
20~25 d MBS RS I, Wl 5~ 6 s I TLLL
JUR BT il 1) B SRR D R AEIE R 25 d R IR R
sk B A AR EEAR T 0.05 me/L, E BRI EF L E
()2 A HERbRAE , Bl L BR A 35 97.7% ; B il B
FEAERE AT 20 d LUG , XK U bk 53 00 il ik i 24
9 0.15 mg/L, X A4 rb gl 9 25 B 32 3K 21 90% LA
B R IR B RO, B AR AR
(Al SRR, AR A AR P R nad s & R 2E R 2
SRR AT D Y5 Y AR R Hh i i, ol ) 25
BRI 80% , (B VAR & i sl BEAT = T 0.3
mg/ L, 378 55 T [E R AVF I HERCbR o, AT DL A
7y A Al ) AR e T, BA T IE R
£ 5 I 7K U Tl 1) B SR RE O i 2 B R A
LA, TR R T i Bl BE T 437 7 1 me/L
AeAT AR AL Bl TS G oK AR T 50% 1) 4l AR XE
TG PR A 525 RN K P AT DL 4R
KA R (B 32 55 35 S (BRI, ZE 55 9% 15 d LA
Jei , Rl ) 25 B3 BOTT AR, T e BRI I % Y
BRI MBS R AT O IR AR B 4 1l e R
B KR H AT UL T VT 2T A R S T A
F) S HE R 1 dei , Wl TG Y KR i b e S, o]
DU FHlTs Yok IR IE A .

g 2 B
Lol e i

U/ (mg-L)

0.6]-
0.4f
0.2}
o0 LlAviazazidziaviaaizia vz,

5, : B BB B
SR eigle bt
B\ ’
W

E1 FAEEYEES?2dEEREBNMRE
Fig.1 The residual concentration uranium repaired

by different plants repaired after 2 days
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Fig.2 The residual concentration of uranium repaired
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by different plants repaired after 5 days
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Fig.3 The residual concentration of uranium repaired

by different plants repaired after 10 days
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Fig.4 The residual concentration of uranium repaired

by different plants repaired after 15 days
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Fig.5 The residual concentration of uranium repaired

by different plants repaired after 20 days
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Fig.6 The residual concentration of uranium repaired

by different plants repaired after 25 days
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performance for uranium ions by plants
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