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A Review on the Environmental Behavior and Potential Risk of Tungsten in
Soils: Progress and Prospects

DU Huihui, LIU Xin, LI Yang, LUO Zipei, LEI Ming, TIE Boqing

(College of Resources and Environment, Hunan Engineering and Technology Research Center for Irrigation Water Purification, Hunan
Agricultural University, Changsha 410128, China)

Abstract: Tungsten has been listed as an emerging contaminant by the United States Environmental Protection Agency (EPA).
Tungsten can accumulate in soils through multiple avenues, creating potential damages to soil and biological ecosystems.
However, our understanding of the occurrence, biogeochemical cycling and ecological risk of soil tungsten are limited. Based on
previous research progresses and our experimental data, this paper systematically summarizes the content levels of tungsten in typical
soils, tungsten’s environmental interface behaviors, as well as its accumulations and health risks to biological ecosystems. Finally, we
highlight scientific problems and key research directions for future studies and call for more attention on the (i) ecological and
environmental risks, (ii) biogeochemical processes, and (iii) risk management and remediation of soil tungsten.
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2ACE R R FNA R X, R R ISk E
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Fig. 1 Sampling point distributions in soils and waters around a tungsten mining-smelting area in Hunan Province, China
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Table 1 Wcontent in soils and waters at different sampling points in Fig. 1

11 Soil sample JKFE Water sample
SKHE S Sample site % H W content/ ( mg-kg™") SKFE . Sample site YR W concentration/ (mg-L™")
1 148.9 A 0.14
2 376.1 B 0.11
3 58.6 C 0.23
4 57.3 D 0.15
5 975.5 E 0.12
6 3191 F 0.34
7 1977 G 0.19
8 88.0 H 0.14
9 54.8 - -
10 1333 - _
11 77.1 — _
12 395.8 - -
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RAPEMBEE U N EE, KBILUCk, T3 agshia
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JE— PO R W B AR SR W, B v W AT A
71.9 mg-g . AERERAER )2 1 G W B 7 AR 2 R
BRI, AR MR | RERRAR AR R AR DO 3 550,
UEAh B R AR i A VE A B 3 PR AR e ) R
TET A PR BRE B O R 1 S I B ML, A 2 R
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Fig. 2 Optimized structures of W adsorbed on Fe ( oxyhydr) oxides
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U REESR), (HAEFKF, APLY . Y%
GEMALE N AT, BRI S bR A A R
SRR, LA AT R A AE B[R] 52 2= 43 1 ok R AL 1
ARG, R AE RIS A

3 ETELEY Y SRR R PR T A B
JRUS:
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L AT E AR AR B R RS, BRI
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BRI EFRIMARKEBEKMN (Na,WO,) RAFEREFHSE

Table 2 Wcontent in different organs of rice after amendment with different amounts of Na, WO,

JKFE %R B 44 B W content in different organs of rice/ ( mg-kg™)

N212WO4
R Root 2% Stem - Leaf F#ki Grain
0 mg-kg ™ 0.4 0.07 0.15 0.03
5 mgkg™! 38.2 4.9 12.4 3.2
50 mg-kg™ 106.0 15.4 23.5 43

WA E R BN 0.2~0.6, /N TR
Na, WO, B, 3% )i KA B J& AR IS AT Na, WO,
SEATEAS, AR AR R, T SR - rh OER
HJEARTEEAS (FRIEAS) P2 WA D354
AR USRI . BRIEZ A8, 2534 R S TEREY)
T e AR Az IR, WSkl . pH RIS AL B
(14 5 g B4 001,

KWLk, #H A ETEMY AR KT HiE
FITT e 5 R MEC R 4HAHML . Davies #1 Stockdill'®!
3B, it AR B A R R R AR K, (HAICRAR
F M S ; Kumar A1 Aery 5T R, (MR
(9 mg-kg ") Jiti AR /NAZ HRAIZE ARG K 5 ALK
AL Tyagi VR B, 5 4 Jm 200, vk B Ay
XA A KA B B ARE A, HE Adamakis 4504
3B, TIN 200 F1 500 mg-kg ™ H RN 53540 B T
FREAEL W A K AR K s Kumar #l Aery® %
P, FEARREE (27~243 mgkg!) HMHI/NE A
LK HEEMAERKTE 436 mgke ' 450132 5
PRI, W A E (10 000 mgkg ) HES
SRR FET, e I FE VR T B R
SRR T R R R A DG A AH , AR TR R
A RIARAE TS, e dh, T 2K R aek 4L Tk S 11 T ek 1
Tt 2 vl R A SRR 2 — 1020 sk R TR AR 4 A S R
N AFAE 8 2 22 5, (H H HTA SCHL i AS B
32 BEREY. P AKIHNESEMEBEERE

BRI
3.2 B IERAE W) B ANZINEI RS
S Y A ASEOC R T B A
I, AR AR, 2 A
KA e K . Wichard ZEUOMTE , 4 [G 1A 0 # 10
A B VR B RS INRTRE A, 7€ 0.1 mmol' L™ ¥k
FERE, AR HCRFRRA 80%; MAMZBFsE LB, [
SRR AR IR SRR I AR A G2 R B U R A
B, Strigul ZEC7R] FIASE 25 /0T 5 ( Bacillus

subtilis ) 122 AR YA E ( Pseudomonas fluorescens )
VE ]y B xC i B I 98 5 1 5 1, MR AE 107~
25 mg-L ' B, A A R REAR 8%~ 15%, MEuk
T & 89 mg L' if, N/ 38%. Dermatas %2
FYBFFEAAIESE , > - PN 3% ARSI, KT
WA SIETIERL COe 5 LRI,
Ringelberg %R FHBEHR AR W ER ( PLFA ) Z0#T 743
PR ER AR IIORT - S A Wy LR W R s, S5 IR R
Iy (<2 600 mgkg ') SN+ B AY A,
M 5 F 2 600 mg-kg ' VR R tkAh, M
2 [ B P AT A R X i v R i R, T
22 PR TR 23 A2 BN ] o R 0 AR 0 7 52 e T g
3 e A A R R DR R T S B TR
F A RNSE . e B DL SR S 4 T RE(H 25 1Y
BT RCR 22 5

3.22 WfeshiAN RS el 25
WA SR N A B2, W Ei A Kk E &

BTG . e R R, Lindsay U] 5 2R
YE ARSI WIRTT TR TR AR A R AR, 45
REH, WA ESEBUEY (B0 MEKNEY
HERECH 036, it KT EHEM P IR R
HEZRE (0.05), RUATIEY (Y ) 2D

YA B B AR 2R A AN, TS B A
VRN T HE B ok B de i, E— 2B IER T RS2 TS

Y EERAEY W Y iE B N iR E 2SS . Inouye
TR BT R A X e A A R B Y R
BT A A % P RE P RS e /N T TR ke ] A
5U) MR EERMS T, X485 RnE R Mt
S W) . Kennedy %5 [061% B 4 iy | B 3 B 5% T
859 mg-kg ' HIt, SZFWFEEE, —EE WA
F/INA BAE B sh i s 8 g fE i ik, 45 Rk
BN R A USRS B A AU s
B, Mgk B FRERR AR A A S AR DT

FEGPE KT, Kelly 25074 % B 32 208 101 T/ R
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Fig. 3

Rice W content in a tungsten mining-smelting area and a local market in Hunan Province, China
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