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Abstract: Large amounts of radionuclides are inevitably released into the environment with
the development of nuclear power energy, which is dangerous to environment and human
health. In this review, the different methods, such as X-ray absorption fine structure spec-
troscopy. time resolved laser fluorescence spectroscopy., X-ray photoelectric spectroscopy,
surface complexation modeling and computational calculation, for the characterization of
radionuclide sorption and interaction mechanism on solid-water interfaces and the research

works in China were reviewed and discussed. The contents in this review are helpful for

W8 B #3:2015-03-16 ;83T B #§: 2015-07-13

HEEWA 5 A AR5 4 TSR0 5 500 H (91326202) 5 7% H 75 4R B 2% 3k 4 W8 B0 H (21225730)
EBER AT TR Q976 B IR YT TE LB 5 AR U (2 6l

* BARBRRE AN EHERN 1973, B INARUTRI A 1 s 082, 32 50 M PR 8T 5 A 2 A G B 5 » E-mail: xkwang @ ipp. ac. en,

xkwang(@ncepu. edu. cn



330 BeAe o 5t e

537 &

researchers to carry out research works about the physicochemical behavior of radionuclides

in the natural environment.

Key words: radionuclides; sorption mechanism; solid-water interface; clay minerals; nano-

materials
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T L HL T BRAE S AT DR O A R R A
(A R0 B, 38 3 S T A% 3R 56 G DY 1% 1 3 )
E] R AT 30 55 — 2 1K 4y T4 il 5 — )2
IG5 B ECH FIW S e R 53 0 Y AR
LB AR KB Z LN O R 53 L0
WEZEHNZEGIE IJERIEFREWELY .
XA A S MRS A R e RS ARk
AR IS LT AN 5 R T R KA I LT
WHEZSH LTV EEUIERATEE T
ey E X RGBS G RE T 58 A UE R
O 25 WNEE 0 E R ok e B 4%
Gy iR 1 R R T5 Yo (HR R TP A R A
— 522K T AI—OH Jo ¥l i 9% 56 i ] 28 98 %
TEARAT PG % B AR R SRR
¥ HE H,O f—OH % B Z 1, X Fp k58 77 %
TCEHE 245 O E A R AR 0 B MR A
LA

T B B AT RLAE 4y FOKOF B4R

TR PEAZ R AE A [A] 2% 11 1 75 44 R 2 T 1 25 45 71
SMAGREFMEAENGEE, LHRELRE
ANRE P B S5 45 48 T L AT DLl BEE O 5 A
UM R S MR E AN R & AE T 4SS E
2 F IR P A 3R 1 Al = P T R AE 3 B A i
oAy o e BNETHE P b TR R R T R
A DL RO R A% 3R TR S ) 36 358 46 18 R 9 A7 A8
TSI B 2 Pk A8 B T 380 A B b b T AT
A A RE A T 0 167 AL pR g L IR ot 7 B T B
HROBICIRS A B IR T R S T R S {3 2
fily LA 2 A KO RS A S B R B AR R —
SE Y 22 B T 1 i B 56 5% M 1 3 0 PR A R A
HEWEHRIE S ML A17 08 . %83 H A&
OB PEAZ R R T 32 B 4% b S 0 A% 1R AN I i 5
B R J0 3k A SE 56 F T R A SR BF 5T AR, B
W RIS — Rl B DI 52 al AT 89 05 9k o 3l i xR
i SCHR 1Y B B2 L R A5 R T ik A0 B S AT TR
iR G, BARSI T35 3.

F 3 AP B

Table 3 Information available, advantages, and disadvantages for different analytical approaches
ST AL I 3 nl LA B A A /A= Bl
FEAAHA  WTLE R E MK RERM AN REAFER D OIEE Gl H A S B 0 K T
(SCMs) P A AR S X B B S A KRR T LA ARG M RO E R iR A R AR AR R AR
EESE A SR DI Il ¥
85 % N I
X 5 2 mi ik RE % 14 20 B A7 550 B IC L RT BRI AE — RS X ORERAT T MR LA 0 A X R AR AR T B I T A %
REAEEHCRE 72 M LA 14 25 B 46 I it CIRUMR B A 5 AT F  EoR L5 TR A 7 A 3 ik op, vk
(XAFS) TG ST T DL AR FE RO S A A R A L X — 2T ek
PO 1 K CONLO 5 S.ClL.
B Mn il Fe
P ] i O AR R A A, T L SRR T AR BAER R AL WL RREJE S WA e T A
TR BN —5E 2Ky FIEH TEARMRIWRE A F F AR EDRE R AR it 3 BE X T 3 A 3
(TRLFS) LN
XSt T AUE SRS LR A XPS Em M iR M Rins BAANEREAES AN A
RE% (XPS) S35 T RVE W 45 A 5 R CH R He AU T BA R B i R BOHE  RE0 FT AR ks R 0 A bk S T L i 3
B oM JERIAE 3~ 30 MR FIEE (1~ ZORER
10 nm) (94347 B A AR AT 1 AU
B i MR Raman SE35 0l LA 45 B 250 5 2. Raman SBIEX T AW R Raman (55210 LS . Al
(Raman) 55 R B A Al I WS R 0 S A R U B AN SR S A R S R TR R (S S e Al
A TR ER
WRZ R REW AR AS G RS T LUK BRI S SN AN LR LA K AN R 22 E] Y AE A LE AR R

1 H (DFT)

W7 7 R 1 R AT

A RE A A2

VAR TR X« of 4 b A1
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T SN TR A R A S T AR
PLIR o5 22 45 5 HAl H R T BOMAX AR s 7
71 8 #%5% (atomic force microscope, AFM)
%% (scanning electron microscope, SEM) . i& 5
g 4% (transmission electron microscope, TEM) |
e R JE AR i A R (IMLCO) T L, 43 A7 0 St 4% 3R
2 T ) RE B A A EAE TR 225 B X S &
JGHL T RE TS (XPS) /] LA 23 # B S PE R 5 AN )
T fE 3 A 2Z (8] 2% 45 W 1 4 o3 kAR X 8
A, HoAl 4 R 5 EXAFS iR —+E ARG B w1y
DR 5L AT AT — Tl 2 AR B 58 4 43 BT i S M
5 B A A SRR B L, 2 0L A
Oy M7 1 BEAT A RS G A R W 20 BT R TR
¥R 5 ¥ 5 A B iy S TE AR B L A 1 R
3¢ HAF B AT LLA ] w3 PR B 3% (nuclear
magnetic resonance, NMR) 8{ 2T 4} 5% 3 (infrared
spectroscopy s IR) 3K 15 . A, 1 i 4 3 ¥ U 3% Celec-
tron paramagnetic resonance, EPR) . $i & ¢ ji%
(Raman spectroscopy) . Ji i ( mass spectroscopy,
MS) 25 H AR HAR AR 58 AT LA 3] S0 o E] 77 4
L e R R A Y E RS €Y E RSN oy
RGNS R N B T SR IR T
50 AT DAL A B b IF 5 SRS R A R TR B 8 A o
oA ROWE S5z 1oy AL B S o B b 43 BT T S P A
KRB PR =T . KT Y R A3
S b WAL S AT B SE S H TS M R B AR
JEEFIAR 22 FE 0 52 A% Pk TR E T O A R TE
IBE AR A b 5 0 TR X
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