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Fig.1 Schematic diagram of iodine migration in plants

Y50 0.7 ~25mg/kg, &R 1 ~5Sme/kg”
TG T B A R 2 A 4 g gl i
BT FERE AL B S R L A LA
s g R 1k 27 o0 A B — @ MERE . H RS
RAIE T ER 2, W A OO E AR
W Rkt B T R AR B T
i s A R RO A S T A
kP AR 2R R P R A S TR R
PN T b TR S L O 0. 028 mg/kg
RS XL B X A LA T T RAE, A
FAO R ATIN i R WL 55 1. 4mg/kg

e 1 AT DU IS ] 3 il B o or
S, MEEEEN EEEESMERFEHIRE
R b2y UL 38R 7o A A 7 i IX 7

WF5E N 03 & B HILJE 55 db vy ) - e v ey 5
S, UHUERE I ORI AL A E AR
HLAGRE S 2 2B g AR R H X
()22 A 18 B (W) — ) T = e ) A
TN b e PR A A S TR B R, A HILIT R
REAG, - ) & Bl Z A1

TEJUE JAI R b, U SR AN a0 [ i Ho A T R0
kAR O N TR E WA 2R A, R
il = DL TCHLBUR A LA ) T A A, H B i 1 4
H TCAILBURN AT ML ) & iR T B — PR R

|

mrAsH |

UKL A

1 rpEAR b AR

Table 1 lodine content in different types of soils in
Chinal®*-?"

s 5 s Bt
T e (me/ke) R S (me/ke)
ik 213 4.78 Bt 2.57
Equa 1.15 R 7.06

4 1.33 et 5.56
H¥ L 1.62 IR 4 g2 2.35
K+ 1.56 A 3.05
IR A 3.59 A5+ 1.80
M1 1.11 i 1.67
PR 1.20 1 1.99

5+ 1.63 wa+ 2.64
HEL 1.91 Hifo) + 2.14
TRA A+ 2.08 Ht 2.46

B 1.17

T R A5 9 R WL R A AL R AL - R
B Gt A A R - e b ek A
AR L - FER H I E T IR
N - L 2, e B A g v g i o B
DL s -, B R AR B R oo R B UE B
SRVEE O X LG 355 BH - 38 v A R 25900 25 BF S R
AR TR 25 B2 o LA, Korobova 457 4
55 AT R e X AR A R S A T R AR S
Jei , AR e B 4 3 vh i i S 2R DA TCHLBUE S TE .

— 523 —



e = & W Rk
41 2022
e http; // www. ykes. ac. cn F
2 N . 7 I B 50 -4
2 LHEAPUTRIRLZ R RE & o ° o o Hm
Table 2 Relationship between concentrations of soil organic BT g
matter and iodine > 4 o mﬁ%m
IR EEp Ny s % © : ? 29 5
I R BE i iRy o o
T 53 DIy -y o Tt B4 o
(em) (mg/kg) (mg/kg) ) p
i A1 H - 24.21 2.8 (] zﬁf@ o Z 3
0~16 39.3 3.5 s
P JE L 16 ~ 60 20.5 2.4 ﬁﬂmﬁﬁ%
60 ~ 100 14.0 2.2 - ©
0~1 94.7 4.2 , . s
Lo 27 2 20 & P Uy po N = S 82
e ) 9 -26 10‘0 2. 3 Fig.2  Effect of microorganisms on iodine in soil
26 ~34 7.6 2.1
0~20 24.3 3.6 1.8
A 20 ~44 17.0 3.3 1.6
WL 44 ~77 15.0 3.0 141
77 ~100 11.9 3.6 1.2 E |’
0-~15 14.76 8.32 o 10T
s 15 ~31 8.50 9.40 Z 08¢
CLAUS 31 ~45 3.25 7.51 0.6
45 ~61 3.47 5.82 04r
02 I-
0 | H,O
o , (A== . . . M
3R A PLT S A P A e Lt S b 0o 2 4 6 8 10 12 14

AL, ARG LR 2F A8, BAS T Ll
BRI INER (K 3). WK 2 Frn, Keppler
USRS T D 6 Rl R A HLBUEY) 43
i CH, L, CoH T, G H, T(T - W e 2 — 4 )
C,H I(L - T8 2 — T ) , S e W] - A Bl
Pyl LOR SO AL oa A HLa ey . b gL fE
AR T 2T B A AL S SRR R <
o FERUE P VR TR R A R A 2 A 4% e 1
BeREml . IX— A BN OCR R Pt BRI 2 I PR
Pt T B

%3 PRSI %

Table 3 Influencing factors of iodine speciation in soil
AN SES TIEPRUES AR SEOR
AL TEALE—A LA [49 -50]
AL JCR AW B A A L [51]
I ik WU A Lt [52]

HAE I s T TR A R [51]

K3 Bk T 3 rp R BUE AN E] Eh #pH R Y
FEAREAS AR RV AT, R P il g 2
DABLES 7 RIE A . B T S WOE =ik ey 1/
TE PO 4R 2 A T R A (HAE R 25 1 T,
e (R AE A KM ) PR AR B T A 5 TR, Xl
TE A 4t DX AR = g g A ) TR B o AR MK

— 524 —

pH

B3 bbbttt b pH R ER 1935
Fig.3 Relationship between the speciation of iodine in soil and

pH and Eh values of soil"**’

FAET, el 3 2 AR AR B 1 IE A A s 1
KA, i T AR I AL TR 3 I g
AR 111 A AR AR IS {68 7 RO R ) 1 s 1P 114 il
FeAC s 1o
2.2 LB FR B HEE R PR 2

W B+ S L TE R AL ) 2 R . FEA
[l L HEAAE T, B W B S s AR ey R . X
SEHUERA AR A S 3R B8 25 PER2 i, BE 58 1T R 5 Ak
VR FALERAT R A3 A o

“F S %) LY R B R ) Bk T 4 pHL H,
AR O 3R Y pH AE AT LASE Wi B ) 3 J2 0k 14 Jo
TR o ERRPEAAE T, L3 Y R ARk
SV AR T RAFAE, A R TR R . Lusa
A0S 3 26 S IR S T Ak i R Rk 1 R
R pH A R MR 98 pH (EZ
RIE, ML) IR Ao B 2 PR X PO BB pH Y
WK, i B RE A T TR A AR e
I ) 2% iy O AT, S LR AR S RS e AL
HL 3 IR 5 S i A B (1 4) o



54 4

WO AR IR RAIE 25 SO RS F AL T i R

w4 %

100000
. o il
® . = 0.5~1.0m
s 10000 - et 4 2.5~3.0m
A ,X Ao e % 5.5~6.0m
2 1000 " A A >‘><,xx L] x 6.5~7.0m
E .!:A ;x “ A'-oﬁ.
g X X X
— 100 X i ®
— % A A
o x x
10 + x X »
1 1
2 4 6 8 10 12
pH

P4 il BT 158 pH (DR Al Ak ¥ B il 2 0 W5 it )
o
Fig. 4  Effect of soil pH on iodide and iodate speciation at a

certain temperature fs6]

b R A R SR, $h R g i, 0
IR, R & AR AR T 58 T2 ORI R R 4
o BREE ALY A I Al LS R AR
AR T ARG, T A B T e i A e B, &l 5 By
7R o Hong %517 5 st @A T 300 BUBR IR ES T
W B RE ) i TS RS . X R RER A O L
R RS/ 8RR () S B IR R 2 7 VR B A1
JHASEE T B0, (A T H i/ T PLEE B AT A

B,
. BET BT O MBHRET O mET
) Q.20
e N of N
of ~ 10 of ~ Jo
O. .70 O%..JO
Ooo Ooo

PIS  Liebimie - SRl e - Sk A emn e £
Fig.5 Relationship between iodide and iodate ions in soil and

iron and aluminum oxides

Lusa %5 7R 523 b % DI B 235 W 4 8
X R RE B, AH BT 4°C 78 20°C 250 T R BRI e
JyHEsE 3% S i T Sl RE AR R A A Y I AR
PEMGest TR I, BT R, B S A LRI
PRI SR B B D AR L I
A BB S 22 o) SE PR AR AN Wi % vl LA SR e ok
TR WIS SRS RE 1R AL, fol A 0 O 00 1y 3 o
BE3E T BB A A AT DL

ANl A 49 P K 338 v 8 JCA LA A D A7 LA A T
fEk - X BB

PAE PR I S AR AL T B2 BT B AL 1L 5
M, 10 R R S A SR AR A A T2 e
AR 5 1 FHE RS 37 HIC, 0K ool fok A [ - 398 vl g 5
AR A BT AT, R B S S A L
R AE N R A R f TALR A
5 PR BTV A ML LA [ A g DA T JSEL A 4
AR B H AR PR SRS L o LA BIL
HWERANERE , R 2 E T RIRADT I, M 2
P pH R A S 2 pH O, B I
PiF e B A o 3kt PR O 2 - e S P g, - s
AT 5 5 A 5 SR A [ R A e VB R i
T it 32 DU 07 - S 0 1 A i e T 2 - S X i g
MRS fE S s S22 HIR SR I Rl 2, T
ABTFE R B R AL B 7 JE B 3300 T BF 5 T 1
A A T S

3 AHEME ST

e F A B R T L) R T R R A
PE— 20 A B X AN AR R AR R, SR TS L
HRLAY AT O BAT EEE S

o T sy Bk HANSE N R 2, B
BiA G e st e A e i B 2 Pk R, R
Ok B AAITFE T 1) T LA RLR JL R TT - (OX Y
IS S e S, DR e 2 o [ N AR
SEREIA) L HERBHE 12 , L D TR AT 5 S 1 a0 2
fith s @A AR A A N B B AT LA o ) BEE AN,
e S PR B TR 2 T R e AL L LA
BB P A RIS b S AL 4 DTRK 5 O bt T L 3 P
OPSLIR IR W o X AU ) O R4 AL B
s FRT ) —ME L, 7 225 5 AR AR SE A 9835 5
@ T A T AR AT L e A LB O
7, T IR A SR A HILIBE 2 [ 14 52 56 e A5 38 D) HL
HE,

4 S50

[1] Saha S,Abu B,Jamshidi N Y,et al. Is iodine deficiency
still a problem in sub — Saharan Africa?: A review[]].
Proceedings of the Nutrition Society, 2019, 78 (4 ) .
1 -13.

[2] Wang Z,Zhang Y L, Zhang J K, et al. Application of
carbon dots and their composite materials for the

detection and removal of radioactive ions: A review|[J].

— 525 —



44

HoO

et

2022 4

http; // www. ykes. ac. cn

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

Chemosphere ,2022,287.132313.

Kadowaki M, Katata G, Terada H,et al. Impacts of anthro
— pogenic source from the nuclear fuel reprocessing
plants on global atmospheric iodine — 129 cycle: A model
analysis [ J ]. Atmospheric Environment, 2018, 184 .
278 -291.

Ota M, Terada H, Hasegawa H, et al. Processes affecting
land - surface dynamics of 1 - 129 impacted by
atmospheric I — 129 releases from a spent nuclear fuel
reprocessing plant[ J]. Science of the Total Environment
2019,704 :135319.

Bk SR K AR GURR Y B 2 (8] 3 A R AU
FELD ] BB o [ b 3R 2 (33 ) ,2019.

Luo L. Study on the spatial distribution characteristics of
iodine in soil — water sediment of a typical watershed
[ D ]. Wuhan; China
(Wuhan) ,2019.

R4, BN, A 4R, 45 B ER T - ShBR R IR SR
ICP - MS % Ui A A h IR i [ ]
AL ,2019,38(6) 1734 —740.

Ren D,Zhou X L,Zong Y Y, et al. Determination of trace

University of Geosciences

iodine in soils, sediments and rocks by ICP — MS after
pressurized acid digestion hydroxylamine hydrochloride
reduction[ J]. Rock and Mineral Analysis,2019,38(6) :
734 -740.

MOV WAL ER K, A5 RS A5 B T A
EMERIE 207 a5 i [T ). fRHIE S, 2019,42
(12):92 -95.

Yuan Y P, Peng H X, Li W Q, et al. Accurate
determination of iodine content in polyore by inductively
coupled plasma mass spectrometry [ J ]. Feed Research,
2019,42(12) .92 -95.

Silva J S, Diehl L. O, Frohlich A C,et al. Determination of
bromine and iodine in edible flours by inductively
coupled plasma mass spectrometry after microwave —
induced combustion[ J ]. Microchemical Journal: Devoted
to the Application of Microtechniques in all Branches of
Science ,2017,133 ;246 —250.

BRI, A L WRARZL, 5. S RO 35 — v SRS
B TR 0 E b bR )R 25 B JE AL
L] o3 #friiia~~4ik ,2019,38 (11) 1389 - 1392.

Hu M N, Zhou Q X, Chen C H, et al. Determination of
inorganic iodine in soil by high performance liquid
chromatography — inductively coupled plasma mass
spectrometry[ J ] . Journal of Instrumental Analysis,2019,
38(11):1389 - 1392.

Duborska E,Bujdo M, Urik M, et al. lodine fractionation

in agricultural and forest soils using extraction methods

— 526 —

[11]

[12]

[13]

[14]

[15]

[16]

(17]

[18]

[19]

(20]

[J]. Catena,2020,195:104749.

Mohiuddin M, Irshad M, Ping A, et al. Bioavailability of
mint from soil selected
L1l
Bioavailability ,2019,31 (1) ;138 - 144.

TN RN R T, 4 BRSRKARE R T - 129 2047 K
HAERRG R B i i I [T, MR PR B8 24 41, 2017,
8(3):203 -224.

Jiang X H,Hou X L, Chen N,et al. Analysis of I =129 in

iodine  to applied  with

amendments Chemical  Speciation  and

environmental water samples and its application in
environmental tracing[ J]. Journal of Earth Environment,
2017,8(3) ;203 -224.

Mohammadi M, Azizi F, Hedayati M. lodine deficiency
status in the WHO eastern Mediterranean Region; A
systematic review [ J ]. Environmental Geochemistry &
Health,2018,40(1) .1 —11.

Duborska E, Urik M, Bujdos M, et al. Aging and
substrate type effects on iodide and iodate accumulation
by barley ( Hordeum vulgare L. ) [J]. Water Air and Soil
Pollution,2016,227(11) :407.

BT, TS IR, 2 ). SR BES (BRJBD) X - e 2R AY
Loy AGesg g [ ], Wi io gk %, 2016, 57 (11)
1816 - 1820.

Huang H Q,He T B, Mou L. Effects of parent rocks on

soil types and distribution in Guizhou Province [ J].
Journal of Zhejiang Agricultural Sciences, 2016, 57
(11):1816 - 1820.

Legrand M, Mcconnell J R, Preunkert S, et al. Alpine ice
evidence of a three — fold increase in atmospheric iodine
deposition since 1950 in Europe due to increasing
oceanic emissions [ J ]. Proceedings of the National
Academy of Sciences,2018,115(48) :12136 —12141.
Roulier M, Coppin F, Bueno M, et al. lodine budget in
forest soils: Influence of environmental conditions and
soil physicochemical properties[ J]. Chemosphere,2019,
224.20 - 28.

JEIBR. WHTAR R Al A BRI S A W st R
AERTFELD ] HTM - HTVL R ,2016.

Zhou J. Environmental and biogeochemical characterization
of selenium and iodine in soils of Zhejiang Province

[ D]. Hangzhou ; Zhejiang University,2016.

Tsukada H, Takedal A,Tagami K, et al. Uptake and
distribution of iodine in rice plants [ J]. Journal of
Environmental Quality,2008,37(6) ;2243 —2247.

Weng H X, Yan A L, Hong C L, et al. Biogeochemical
transfer and dynamics of iodine in a soil — plant system
[J]. Environmental Geochemistry & Health, 2009, 31
(3):401 -411.



54 4

WO AR IR RAIE 25 SO RS F AL T i R

w4 %

[21]

(22]

(23]

(24]

(25]

[26]

(27]

(28]

[29]

(30]

Shinonaga T, Gerzabek M H, Strebl F, et al. Transfer of
iodine from soil to cereal grains in agricultural areas of
Austria[ J]. Science of the Total Environment,2001,267
(1-3):33-40.

Carpenter L J, Chance R J, Sherwen T, et al. Marine
iodine emissions in a changing world[ J]. Proceedings of
Royal Society A :Mathematical Physical and Engineering
Sciences ,2021,477 (2247) :20200824.
Junior E,Wadt L,Silva K, et al. Geochemistry of selenium,
barium,and iodine in representative soils of the Brazilian
Amazon rainforest[ J . Science of the Total Environment
2022,828 :154426.
Johnson C C. Database of iodine content of soils populated
with data from published literature [ M ]. British
Geological Survey Commissioned Report,2003.38.

PINE A XURE R A o S T T et [T ] A T
FEIH,2013,27(4) .54 -57.
Sun Z J, Liu Y X. Advances in the analysis of iodine
[J]. Chemical Engineer,2013,27(4) :54 -57.

PG BRI, W, 4. b v B R UR AN 0 A B
R & [ )], L8R ,2010,38 (21) 11350 -
11351,11354.
Xie T,Chen J B,Hu C,et al. Study on the distribution of
iodine in soil and its influencing factors[ J ]. Journal of
Anhui Agricultural Sciences, 2010, 38 (21 ) 11350 —
11351,11354.

k. 13 - BRI AR G P L AR Y R AL 2 AT R
S B SEX SN IR R WS HL R AT ST LD ] BTN R
,2007.
Hong C L. Biogeochemical behavior of iodine in soil —
vegetable systems and the uptake mechanism of
exogenous iodine by vegetables[ D ]. Hangzhou ; Zhejiang
University ,2007.

. A S Al 0 D' B2 1 I v AR
RG] v [ JRBR 54,2018 ,43(2) 1139 - 141.
Wei H M. Improvement of spectrophotometric determin —
ation of potassium iodate in salt by oxidation bleaching
with methyl orange [ J ]. Chinese Condiment, 2018, 43
(2):139 - 141.

FALIH, AT S R A AR E K P
WA BT E [T]. Jetlih THll,2020,52(8) :
84 -87.
Yu L J,Li G Y, Yuan Y X, et al. Evaluation of
uncertainty in determination of iodine content in brine by
volumetric method [ J ]. Inorganic Chemical Industry,
2020,52(8) .84 - 87.

Pournaghi A, Keshvari F, Bahram M. Colorimetric

determination of iodine based on highly selective and

(31]

(32]

(33]

[34]

(35]

[36]

[37]

(38]

sensitive anti — aggregation assay [ J ]. Journal of the
Iranian Chemical Society,2018,16(1) ;143 —149.
XA, 28R 8 L R P A T2 D00 5 2 IR
BT[] TNk 4,2019,44 (1) .41 - 46.

Liu B Y, Li F. Determination of fluoride ions in ionic
liquids by ion - selective electrode method [ J ].
Guangzhou Chemistry,2019,44 (1) :41 - 46.

VIS AT WL AR T T 18 (0 i o 00 A 9y 14 0F 50
[J]. B 5 n] g & 8 ,2017,42(1) . 170 - 171.

Ji P. Determination of iodide by ion chromatography with
organic improver [ J ]. Environment and Sustainable
Development ,2017,42(1) ;170 - 171.
FABESE, tR bt XU . By b spg e 75k [T ]
i E B 55 FE,2017,23(10) .34 - 37 ,41.

Xiang P P, Xu S H, Liu C. Determination of iodine in
food[ J ]. Food and Nutrition in China,2017,23(10):
34 -37,41.

XN, BT RL A, 4%, 5. PO S A Al B 4 I -
PR £ 25 S IR T o 2 PR P A BT .
IRl AR ,2022,38(1) 125 - 128.

Shuang L, Lamusi A, Jin D, et al. Determination of iodine
in various foods by extraction of tetramethylammonium
hydroxide and inductively coupled plasma mass
spectrometry[ J |. Journal of Analytical Sciences, 2022,
38(1):125 -128.

UK, Sl T2, AR LB A B TR B ik
[ Fs 000 S AR i P R ALY e g BF 7 I - 4
LU bR R S A [ T]. a0, 2001,20(4)
241 —246.

Li B,Shi S Y,He H L,et al. Simultaneous determination
of trace iodine, bromine, selenium and arsenic in
geological samples by inductively coupled plasma mass
spectrometry ][ . Analysis of soil and sediment standard
materials[ J ]. Rock and Mineral Analysis,2001,20(4) .
241 -246.

R FBEEN, AR VLY AN R A K rh
e A )] BRI B BE 2%, 2016, 43 (10)
1763 —1765.

Shang G J, Zheng J G, Li Z H. Investigation of iodine
content in different soil and water in Jiangxi Province
[J]. Modern Preventive Medicine, 2016, 43 ( 10):
1763 - 1765.

Yi P, Yu Z, Chen P, et al. Late Holocene pathway of
Asian summer monsoons imprinted in soils and societal
implications [ J ]. Quaternary Science Reviews, 2019,
21535 -44.

Mohiuddin M, Irshad M, Hussain Z,et al. Leachability of

iodine from soils of different land uses as affected by

— 527 —



44

HoO

meaK
http; // www. ykes. ac. cn

2022 4

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

selected amendments [ J ]. Environmental Engineering
and Management Journal ,2019,18(9) ;2095 -2103.
BELLEIL, XBRERL, AL58, 46, UL iy 2 3 K Ay
BB G320 URFE S HX R AR 7R [T ] R}
24,2021,46(11) :4140 —4149.

Xue J K,Deng Y M,Du Y, et al. Molecular composition
of organic matter in groundwater along the middle
reaches of the Yangtze River and its indication for iodine
enrichment [ J |]. Earth Science, 2021, 46 ( 11 ):
4140 —4149.

SN IO GRE. TR 2 A g A rp RN ) 43 A
FPELT ], 2R, 1996 (1) 221 -23.

Wu S H, Xing G X. Distribution characteristics of
bromine and iodine in the main soil types in China[ J].
Journal of Soil Science,1996(1) ;21 —23.

Dai J L,Zhang M,Zhu Y G. Adsorption and desorption
TIodate [ J ].
Environment International ,2004 ,30(4) :525 - 530.
TN T A SR T R LY B Y R A N
LD HEG < EBRA B (P E R B 6 i
WFFERT) ,2019.

Wang H. Construction and application of colorimetric

of iodine by various Chinese soils; .

method based on catalytic REDOX reaction[ D ]. Yantai;
University of Chinese Academy of Sciences ( Yantai
Coastal Zone Research Institute, Chinese Academy of
Sciences ) ,2019.

R, X A ok 4 b A 28 248 2 i DY B 12 4 4
AREA TR BICR [T ], Al R TAR v 5 i,
2018,38(19) ;57 - 58.

Yao X, Liu S X. Spectrophotometric determination of tin
in rutile by benzfluorenone with hydrogen peroxide
system[ J ]. China Petroleum and Chemical Standard and
Quality,2018,38(19) .57 - 58.

frivife. WAL PR — JE R I JBE 12 I R PA) A ok v I S 7R
)] PEE ST ,2021,32(7) 108 —113.
Zhong W. Determination of sodium nitrite in meat
products by potassium iodide — starch spectrophotometry
[J]. China Food Additives,2021,32(7) ;108 —113.

B S R 2 TN ) e o R N B
By 2r B e [T ], & 5 i, 2009, 28 (4) .
337 - 341.

Li HW,Liu X D,Li B S. Separation and determination of
different forms of iodine in groundwater and soil [ J].
Rock and Mineral Analysis,2009,28(4) ;337 —341.

X K. B C R TE 25 53 S 3R 85 b BR A 27 15 T F 5
[D]. dtat: s s Bkl B , 2007

Liu W. Analysis of iodine speciation and its application

in environmental geochemistry [ D ]. Beijing: Chinese

— 528 —

[47]

(48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

Academy of Geological Sciences,2007.
Korobova E, Kolmykova L, Ryzhenko B, et al. Distribution
and speciation of iodine in drinking waters from

geochemically different areas of Bryansk region
contaminated after the Chernobyl Accident in relation to
health and aspects [ J ]. Journal of

Geochemical Exploration,2018,184.311 —317.

remediation

Keppler F, Borchers R, Elsner P, et al. Formation of
volatile iodinated alkanes in soil: Results from laboratory
studies[ J ]. Chemosphere ,2003,52(2) ;477 —483.

Ahmad S, Bailey E H, Arshad M, et al. Multiple geo —
chemical factors may cause iodine and selenium
Gilgit - Baltistan, Pakistan [ J ].
Environmental Geochemistry and Health, 2021, 43.

4493 -4513.

deficiency in

Yamaguchi N, Nakano M, Takamatsu R, et al. Inorganic
iodine incorporation into soil organic matter; Evidence
from iodine K - edge X — ray absorption near - edge
structure [ J ]. Journal of Environmental Radioactivity,
2010,101(6) :451 —457.

Li H P, Yeager C M, Brinkmeyer R, et al. Bacterial
production of organic acids enhances H, 0, — dependent
oxidation [ J ]. Environmental Science &
Technology ,2012,46(9) :4837 —4844.

Mohiuddin M, Irshad M, Farig M, et al. Extractability of

iodine

iodine from soils using different methods in relation to
soil properties [ J]. Arabian Journal of Geosciences,
2021,14(5) .1 -9.

Fuge R, Johnson C C. lodine and human health, the role
of environmental geochemistry and diet, a review [ J].
Applied Geochemistry,2015,63.:282 —302.

Duborska E, Urik M, Bujdos M, et al. Influence of
physicochemical properties of various soil types on iodide
and iodate sorption [ J ]. Chemosphere, 2019, 214
168 —175.

Soderlund M, Virkanen J, Aromaa H, et al. Sorption and
speciation of iodine in boreal forest soil [ J]. Journal of
Radioanalytical and Nuclear Chemistry,2016,311(1) ;
549 - 564.

Lusa M, Bomberg M, Aromaa H, et al. Sorption of
radioiodide in an acidic, nutrient — poor boreal bog:
Insights into the microbial impact [ J ]. Journal of
Environmental Radioactivity,2015,143(5) ;110 - 122.
Hong C L, Weng H X, Jilani G, et al. Evaluation of
iodine and iodate for adsorption - desorption
characteristics and bioavailability in three types of soil

[J]. Biological Trace Element Research,2012,146(2) .
262 -271.



Fa

AR RPN R

S LT B RAH T R

Des

W%

(58]

[59]

[60]

Yeager C M, Amachi S, Grandbois R, et al. Microbial
transformation of iodine; From radioisotopes to iodine
deficiency[ J]. Advances in Applied Microbiology,2017,
101.83 - 136.

Qian K, Li J, Chi Z, et al. Natural organic matter —
enhanced transportation of iodine in groundwater in the
Datong Basin ;: Impact of irrigation activities[ J ]. Science
of the Total Environment,2020,730 :138460.

Yoshida Y M S. Effects of microorganisms on the fate of

iodine in the soil environment [ J ]. Geomicrobiology

[61]

[62]

Journal ,1999,16(1) :85 -93.

Neeway J J,Kaplan D I, Bagwell C E, et al. A review of
the behavior of radioiodine in the subsurface at two DOE
sites[ J]. Science of the Total Environment,2019,691 .
466 —475.

U . RIELA PR s BR AL E RS WE AT ]
Bl ,2014,42(16) 5056 - 5057.

Yan A L. Environmental geochemical migration of iodine

in soil [ J]. Journal of Anhui Agricultural Sciences,

2014 ,42(16) :5056 - 5057.

Iodine Speciation, Transportation, and Transformation in Soils;

A Critical Review

CAO Han', ZHANG Yue', JIN Jie*, WANG Xiangxue'*

(1. Department of Environmental Science and Engineering, North China Electric Power University,
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HIGHLIGHTS

(1) The deeper the soil, the lower the organic matter content and the less iodine in the soil.

(2) Microorganisms can convert inorganic iodine into organic iodine.

(3) Adsorption is the main transportation and transformation mechanism of iodine in soil.
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ABSTRACT

BACKGROUND: Identifying the occurrence form of iodine in soil and the law of iodine migration and
transformation in soil is of great significance for evaluating the biogeochemical behavior of iodine and preventing
human iodine deficiency diseases.

OBJECTIVES: To review the source, content, speciation, transportation, and transformation of iodine in soils;
and briefly summarize the transportation of iodine between soil and plants.

METHODS; The source, content, speciation, transportation, and transformation characteristics of iodine in soils
were reviewed. The influences of soil types, environmental factors, organic matter, microbial activity, pH, and Eh
on iodine dynamics were summarized. Great emphasis was laid on the main factors affecting the sorption of iodine in
soil, which is the key process regulating soil iodine mobility and bioavailability.

RESULTS: The dry and wet deposition of the atmosphere, the weathering of the soil parent rock, and the
absorption and release of plants are the main sources of iodine in soil. lodine contents in soil typically range from 1
to Smg/kg. Organic iodine is the dominant form of iodine in soil due to the close association of iodine with organic
matter, which is the critical factor affecting soil iodine dynamics. Sorption is the key process regulating soil iodine
mobility and bioavailability. Under acidic conditions, hydroxyl groups on soil mineral surface are protonated, and
thus facilitating iodine sorption via electrostatic interaction.

CONCLUSIONS:: Due to the complex composition of soil, establishing a complete soil iodine database is the basis
for exploring soil iodine related aspects. It is necessary to further seek better soil iodine analysis methods. Studying
the adsorption mechanism of soil iodine and the effect of organic matter and microorganisms on iodine in soil are

also an important direction for future research.

KEY WORDS: iodine; soil; speciation; transportation and transformation
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