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AL H R, ERRRE i HIR S TaE .
WFFE B SR INSE P s TR AR A= W0 A b, 157
PRI DT EE AN - B s A T ANy B K
TR T8 BR300 2607 1 R Rl A Ak B AR 7
ik, (BAESE PRI, B A AR AL 5 A LU R
2%, A GURAT A% A M EE AN [R], B T VR 2 Fh RS
AL AR 207k o (RIS, BB A4 R0 2

g% I, Cr(M, Cr(VI) AAREIIBR AT 0.073pmol/L

0.36umol/L > AR FT AR Cr(T), Cr(VI) 3%
PR B AR

WA RPN D PPA % 95 e KU B S B A A,
ST BB AE AR ORI I RE T o i BT A%
(8 A 1A AP, AT DATE A . O 4% 7R S R g
(AT 9 LB NS BR A T A XU o Rt TRAT
TR RIS S WA R, AU BY T #8575
GEBIHLA, 14 BE R PREE ORI A S A R 4R E B4R
f 7)o ASSCEE B RIS PR TR A AR, K43
FIRCEP QESI PR o o R DEZ S Bh o 209 & g oL
TTIEIEAT AN, IR 48 A A S R R ST S AT
Wk,

1 BARSEPSIESZERIE

2 IR TR B A A SR b LU s
T T AR R LR IE O, R TR NSk
G THERAIE . EBURSEFZATT
M. Crie—fliE4E, 78 AR A, RS
W YL AR, Iz 0 THER A . LI
LTzt afE AR RTA (1) F
Cr(VD) ZEZ R 25, 2L Cr(ID) A1 Cr(VD) M2
FEAE 1) o TESCBRIR B R, H I M A A0 L 2k,
ZARSE | pH., FALEIF AL, A AR ANE YR S T
PR AR A S T2 R T S R B P
P B B R
1.1 BREES I

F 45 40U AT 9 4% B O E A AN TR, Pl O R
T ZMERHEAFIE R 2k . R
H Tessier 35 IR Z2 51 236 F Tessier Ji ¥ $2HE
A2 H A BCR #2503 . Tessier Bl B 4@ 40 N
5 b2 B2 n SR A (W BN TR B GE B AN G 84
b, XS AR AR, B iR LA, R R AT Bl
X FREE I 52 e S AR T AR ) IR ERZE A A (5
pH {EX R %Y, pH THE 5 ), Pt A s &
A (PR A W B sl AL 00 R B, TR AR 484k
R JFE AL E IR TR ) ALS (HIEP ALY RS

EEJBAEAMR); 5B A (FFET IR AT Yk
YT, e YRR, A S B TR DT K B
FOEFFTE). Tessier VL 7E— F2 B FRIHL AT GETHI I
MBS 2251k, BCR K EEIRIES N 4 Fifk
IR FRIE S TRIEAS (R3S A), Alid 5
RIS fe s 0

WAV Z 5 N Gl AN RS2 BGH] L Pofb
YETAR, TEARIZRE EXT e ST AR R B 32K
Maiz 25 [ AR 9 b 5 4 TR A, KRS
X5 =25 WA, I As (B ESEE . WS
LR BRIR RS A 45) Fak A4S, SRSt 1 i
AT VAR AE YA M, B4 T Tessier 3 452
Ve IR, WM EH & RIE S X 0 A S RS . AT
R AEYWATT R AZA . 1 Shuman -3 A58
DA EIKES TR A2, W5 A AL iR o 2k
FALW AR B ALY, NAELEHE T F X Ay T 45 s
MIEERZL . Gambrell | AW ENR M, T4 JE 43
R 7 FpHLER AL A KIS B scids . Tl G
WIDIER . ROFIERE A4 S8 el
BRI ALV R s, s
R X 4y B 4 R T A A WA, R A R AR
R T FIERS

HETE AT k48 2 N T 3 e
RN L 7 R LR, L VNG AT X5 4
Tessier 15 T ) AAF MR, 11 BCR 0 &
SEVELT, KGR R, XA S0 20 01z A H,
SR PEA B 4 R T PRI B v AR TS Y KU BRI T O v
LRAORE, IR 2ER R R k& T A4k
IR BRI, A I E T IR 2R RIES
ARl RAE SRR, B RETEY TR, AIE
AR T Py AR AT 4, S 4 TAT T RS e N [R) R A
AP RAT A PR T 24k B AR, A Bh T A
THE L TPAL 5% 75 G RUS: AR X SR BT PR i
{BAE S Bm  FH H, 5 RAI EL AR B 5T H 0 Fdg Se ik i
BIE W 20T, HASR T 2 BIAF A — 1 )R
R4 RS IS I O, U0 Tessier PEAE&%T5 Y H1EB&E
SRV T T BN A, XN TR SR R
HE— 25 B R 58 8 T ELEF X PR R 38 M 1) 4 2%
ﬁ{zt: [16-18] .
1.2 B3P

3 Y 3l G o LABR i SR A,
UONANEE A RIRERE A A SIS M4 Ak
o B AV ARG ) Z (8] A BAE R AE £ 15
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KIFFIN A o & 1 ik 1 S 4% AR U AR
AL D200 er(VI) g h Fe( 1), B0 9 (dn
ZEFUAT TR L A FO IR L 11 Se /R /R T I) Fna Bl (an
JERER AN BLRR) 3 JEUS (1), T8 A iy Cr( 1)
5 Fe(1), AT JE AL TLHE, RUTTER Cr(1) X4
AR BRI SRR Tz R A, SRR AR 3 Y
PE . FERUEMNS 5T, A 38 8 8 % 10 B
FALYI A HUR S5, sCH A% MR IR ER 45 &
A AL, TR T 4% BRI 212 . 4%
e EE DI R T UTE . SAVLRE S
=R . Cr(T) 5508 i S A AR DLvE, T
Cr(IN) 7€ Fe(Ih) Z & ALY A1 Cr(1N)-Fe( M) A AL+
ELAT ] f fap AR BL B8 72142, BRI Cr(I) fR %5
Sy B Fe(l), 8¢5 Fe(l). AT 2L303E, W 7E
P A R 2 L b o SRR TE R
ErIech . BAAY AL Cr(I) Ayt B4 S =
AR OCr() 78 6- 5 AEE 2 181 4 W BFF 5 IR R
) Cr(T) B & kR Cr(V; 3)Cr(M) 7E 6- A fbsT/
VT R s R B . BRAR E AR S o- S Ak
TRA A 278 55 S PR 5, I3 (1) fY
%:LHQ [26-27] .

HUFORIR: X RERE . B840 . IeEUASEXIL
AR Tl A7, Cr(VDF A Ab 2

U

_ [ 6-MnO,. O,. Fe(ll) > _—
SFe(Il)., Py TR EIM K
AL <Fe<">* RN it

B SRR R IB R
Fig. 1 Sources and speciation transformation of chromium in

soils.

e AL R, B TES 2 pH #54 .
4 pH>6.0 B, f TS A A I ARG, 22U
i SOk A A L. e AR b R
Cry2sFeq 75(OH); e S A, H =& & 8 MK
A, Cr() B 48 fk 76 7 fff B Bk 4 42016 P BEL Ik o
pH<6.0 i}, Cr(IN) 2L Cr Hl [CrOH] FHES TE
AFTE, W B4R ALY VA 1 Cr(TIT) 7835 i 4
e AR E S 25

B O B T AR e 5 S AR Ak, 32
VR 3R ms e ) 2= ARk, 1 Cr(VI) A1 Cr(T)
— 504 —

Z A A B A 52 pH 2R . AERUIRAY pH (.
T, AT A AR P E RGN, SR Az A%
A R (K . B T4k a) s
B % -3 pH E T+, B3R G EMY . B0y
FUAT AL 5T 3% 1814 T H far % 0 AR £, DA 4 a8 %
Cr(1) () B 6. 1 A AL -4 Jd 25 6 W i e e
{1 5 45 A 5 LA 20, A5 ) TRk R 2R TR IR 2
T TR A R T AR Rkt Cr(VI) B2 B RS I, & 2k
Wt — AR T Cr(VI) 36 J5 A e T 1% 388 5 72
Zhang 45 "3 B IAERRIESCPET Cr(VI) 8 52 44 S
R JIr [ E . Saren 5 Y T LK RGTE
pH AT 2.0 ~ 6.25 W75 Bl Y, 5 TR AR 2 - 38R Tl
R EEAFEIE . Y pH A E] 6.25 B, KR AR
FEE TR SARAE BB R P 25— e, B
pH M 6.25 [F+Z 8.0, RGE T L RK RN, F5IRAR
A EETE pH 8.0 B 3A R IE(HE

BeAh, 3 )8 T RE S N T RS UE A M
TAKH R TGS . HF K Cr(VI) SR VR 7 77 1 :
— T AR G TS 1 Cr(VD), Bl B RS
(R IR TEAE FH N - S bkt T8 b K s — i
TARPEAR Cr() #E AN Cr(W), izt B2 X} 4%
MNMEBRG e E )

1.3 K-DIBIAZR 5

FEK-VTRIR R, 4% B AR e — AN R 4
IR EE A2 B, W5 e B | A2 AR A LA
K pH A, AR RS AHLE & & R s,
UUB G & JE B 7 LA OAEE R sl S 2 R R R 52
Ml o Cr(VI) 3 i W B . U0 o€ | i Jit 45 3 B Ak o
Cr(I), t AT LE i 54k 5 A S Bl Cr(TID) #4k
g Cr(VI),

DO R E 2R A ARORIE . DIBh
Cr(1) FZ LA A I UAE 7R, 4384 Cr() LA
A B TR AR, A & AR AR B, BURR A T
RS, A ) B R B I AR S, HEmT R T
BRI . 75U Cr(VI) ZE3 R /K iR B AR AR K
TR |- 32 W2 R I R 5 AR B e S ] 36 A 2 i
RRFi2 Cr(VI) W B TR A i) 3 ZEML, R
AR P& R MR RN R . 2L
Yy i e W AR TTCRR, BAT fe i i (VI W
gy Ol AU AT S A | BRIRERAE A4S
B EEMANGEEE T, RESTHE
A6 378 R ROBE L, 8% B A T MUK AR T
TR, 5 YK AR 5 Py BRA 2 55 2 1 e A AU
TURR R B S B R Ok, il — ks e 1)
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UUR) v 8 B TR S AR A 24 K B T AR 1k
BT B 5 90T ok 0 e L s A U U S A AN R
R B AT 9 K B, TE 3 2R DR B S (N
31.057pg/g, TERKF-IME N 44.596pg/e. Rl DU
TRV AR 48, 4% ) BT RE /K TR v T 38, ke A A
FEAL N AT LGS A 254 TR % B Bk pH (5 A9
Tl T AL, A AL & 5 )L ki 5% . UL
BWrxt Co(V) Wik SRR 13855 . 5 B ARIE,
LE R PE SRR DT Cr(VT) #8 5k Cr(1) #E
EER TR W AR 2 7 i, A2 &k
Yo, RYEAPLE (DOM) 5 (W) & 4= F ik
W JFAE AT, DOM H A 1 8 35 R S a2 i AT T A
BRI 4 141 | Bhattacharya 55 2 FERFR 24K TS
ey & K 2 R, Vs s B DR TRAR A B T
FE7E, A 8 Cr(VI) LAY AEAE, W B e =
A, A A, A AR SR AT
HHE, ATRER MR KA Cr(VT) AT 4% .

2 BIBEZHEAR

% 118 43 BTG O o 2 R SR A L A B R A
WA HT = AR TT . ELPRIE A B, 810
WA IIE, 538 =N 7SIk S i =25 K
P BAT ORI MR RE —IRRREE koL
1) (GB/T 7467—1987), 7~ M 4% HY F5c A% 46 0 FR
0.004mg/L. F5IEASHTIME S B P ERE ST AL
B TEA 508 DA KGN i) R AR S5 R b D T AE
FESRTAL I B, 85 N A5 32 IR EE . pH A YR
it A7 F [ 588 PR 285 17 2 A4 A8 Ak, DT 5% M 43 BT 245
REHERTE. BAN, T () A1 Cr(VI) B4k 2A b
2 S W 2, AR5 3 S 0 VA ME L S B A A B
B A, Cr(T) F1 Cr( VL) fié A6 5% 4508 i o 1
IR BRERIITHE, JU LR TR BE A i, 5 b S
ST, DR AR TSN UL, IRTHE S
A3 BT AR BRI 2 BORE Ry B ARCR, LR X A
M EEL T ]
2.1 &GS IR

TERE AL EE T, T 4, S i
— el 2 R A 2R R ORI . K
PREE AP BB P AR, DRI, X6 T35 P (R KR T
T [ AH A ORI 2 O A 7 100 5 SR RN 3 25

151 Cr(VI). Cr(TIT) 1Rk 8% v B2 I 5 — R
FHL L . Bk | i A, T DA BUE 3 i it
A L B gk R B Cr() A1 Cr(V). B
FF ARG IT K FUE R B R R, AR T4

W7 AR R BL . B0, ERksa L2 Ir R
TG IS0 5, A T R R A R
KA Cr(VI) 15 85, 7E 0.0 ~ 40.0ug/mL 75 Bl N 51
JERE R RAFR M SC R, Tkt R R 0.08pug/mL,
D7 25 SR AR B I 22 (RSD) Ry 0.14%, Jinx [a]
WA 101.0% ~ 102.0%, KR4 & T KRR .
Muhammed 2 ") il Zhai 25 1S R T R 4R
I 43 B 25 (Microfluidic Paper-Based Analytical
Devices, u-PADs), % %% & 7] LA [7] i} & Cr(VI) il
Cr(Il) & &, Jr ¥k th BR 4 %1 4 0.008pg/mL F
0.07ug/mL, 5 I Y 261 3h A7 [ A 0.02 ~ 100mg/L
F10.01 ~ 60mg/L, ¥ /& H 3 # M 75 % . Guo %5 10/
1 Khoshmaram 25 ") A 1, 5-— 2K R ER S
Cr(VI) i 5t S 0z, i FAE #5 X RGB Bl (1% [ itk
AT E, KPR A 0.9ug/L, ¥ 100ug/L Cr(VI) £ 5 ¥
AN 78 A AE X AR HE AR 25 3.2%, #EST T /NRGE
RNAS . G455 i - 338 b Cr(VI) A PR TEAS 5 1% .
XTI VR KORG8 T BB R A, Ntk —25
T AL IR ST AR R BRI T

— SRR 5 I, SR E B ) kA Y
BB T E LR 0, Ahmed 25 17 Y
ARG (TEPA) Btk i B Ak A 550 (GO), i fig
O X BT E61% (EDXRF) A4 i 8 X 54k
BEIE (TXRF) BAR, S8 T X%F Cr(VI) B 7151
W B AN SE . Long 45 1% A a1 —Fh B Fe 54%
LTSGR (G-CDs), $&8 TXF Cr(VI) 1 TR
FME PR BE, I B F KR Cr(V B4
TR METE B 0.013 ~ 5.2pg/mL, T 5E 7K
FEHY Cr(VD) 25 2 7 3 B, [0 05 % 98.8% ~
100.1%, FIXFRUENR 2 E 3.0% LA . Guan %5 1 &
BT — FhE AUEE [9, 10-d] bR R AT AR LB R A W)
(PIPF), H4 H: i H T 2% St A% B 4% v, PIPF J7 ¥ X
Cr(1l) 2 P H v R B0 A R4 Al e Bk, RS I B
4 0.0038pg/mL, LM 0.156 ~ 0.468ug/mL,
7 I E PR RE v Cr(T) AT AE DGR . Shah
4 L9 31 % (1) RhB-Zn-MOF #4 %}, 7/ R 78 Cr(1)
G R A T R BRI Cr(V) A RUERET
Zeng 5 VOV T T A R RR YR 2 AN 1 LA 1 oy
KIGURL (49K CuTPyP) B %A% &4, Xt Cr(VI) &
FE R R AP At i, %F Cr(1 48 7 & ik
PVE. Li%E U0V IR R T A s RS M AR A B A 4
KUK 7 RO A5 8%, TTLARRE . R U 5 Vg
AKH Cr(VI), 6475 Bl A 0.026 ~ 15.6ug/mL, 61 B2
4 0.0078mg/L. Boruah 25 3"/ JF & T —#1 & Fe,0,
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AL (QDs) BB R G Ak, B N FHER 2 1
WS REAb AT B0 b, % Cr(VI) B8 7 B w6 fn Ay, o]
o 5 G K il L V- 7, AR K
Cr(VD), ¥ i FR AT 3% 0.936pg/mL . X 26kt REER R iR
fr TR AS ) A 2 5 ARG T 1) SR AR, S B L i g 8
ATFRR.
2.2 FROPEA

TR HORS B BE R (Diffusive Gradients in Thin-
Films, DGT), f& A5 R0 55 4% Ak 22 I S A A
v s s RFEHOR . DGT i@ AR Aed™
PRI () A0 B T R HL % b 3 ) 2 R A 9T, 3R AR
HARTEATE AN T A e & i S A5 |40 i
BTR-BAEREE N2, URE - Z R 28468 71
FEE L I Z AT DGT T 3 ki,
UL 55 Z2 R IR B I3 h i 5 6 Ak 22 T 2, 40
RS 4 8 o AR, SR RITRUI 4% A A 2k 53
DGT HA A | B 7 Flae & Al o A8 vh 4 g Ak
4 J@8 TC B U S 5, TR AR B i HAT T e 4 T fig
M Z e R & TR HT AR PR i 4 e
R MTAESR, VR 2243 T s 2 % IR S, X
B R E LT J T BB PR 5T . W HE T T Vogel
a5 Dofss N-HUE-D- I IS 18 A DGT MR,
FIF 5 Cr(VI); Gao 28 1590 Fan 25 ') F1 Gao
i LSSy ft AR AR K R ISR S W T B DGTT,
SelzE Cr(VI) A1 Cr(M); Chen 25 1) #1485 T 4 g
BRFRES, 43S0 JE - /K B (ZnAL-LDH), 2 —f& P Z,
R PSR BE IS (ZnAI-EDTALDHSs), B4 & R I B 4
FR-HG SRR (SA-PGA), I3 4 Folimiz R ] it
I Cr, Ni, Cu, Cd Al Pb, H:rf B2 &R - 165 5 R 4N
PR B0 AR A W B RE . IRk, IR — Sk
VEVEIANE N S A A (WL BRIEE) X468 S TAFSE .
Chen % 190 2 ] 2mL 0.05mol/L B 44 £k (PQAS)
WD DGT 3% (PQAS-DGT) M5 AH, I 3
BE AT Cr(VD), IF5 2R ot vk
(DPC ) #4546 e K R i Cr(VD), AT 2 A%
DGT-DPC 7 A R, 80/ JE A7 B F-%F Cr(VT) I
(T30, 325 R B ; Guo 45 101 LI R AR M
WA DGT %58 (PASP-DGT) HU45 A1, Il H ok
e Cr(M. X EEfE I DGT Jr 7k A JE A I B 55
AR T AR

X SO A 25 F 1 (XAFS) 34k I HAE
W L o R AR RN RE S SR AL A A 5 BT Tz i
THILENHT . XAFS FE X G430 i1 WSO 40 25
F4 (XANES) I J& X 28 W SORS 4 4544 (EXAFS)
— 506 —

PER4Y, XANES 1] L S #2255 10 801k 25 FTE 467 34
55, EXAFS W] LR AT i BL A 2544, A FGBC 17
JRF AN FoE ML S5 IEF R . XAFS #
ARAEEETE A 53 HT v 0 B FH AL F& (AN BR F: DX 43 Al
SE S AN [R) A S OB B I O R85, A4 i
FLRF A 2T RS QWK AEAS [ AR 25 1
(an L4 KRR A R) LB AR I @Rl
BB A TR A 020

3 WREDAE R

&gt b, 4 JE B A5 T R br o AU PTA 32
FRT &R B, 20T 5T R R A YA Rt &
BETERUSEIR . SR, A= W) RCHE A = B A PE T
LR KUK B e S50 L) L R R T
ARl R PR AR KRR B B F AR,
T i m K. XI5 4, WA st 24
S I A5 A B 35 o P S e A A RS e S R
() AR . 2008 4, E PrpnfEfL 42T (1SO) KA YA
RUPE R SUN = A 3R OB S0 s A Wl 451,
TR 5 YW R TS AE T 251 s QIR A A Ak, RS
YL i BRI DBEY A= A A, RIS e e A
PR P S A R BN A L0

BT XS 1 A A ok, X B R e A A
WA, Cr(I) F Cr(VD) EEHEAU S N SA
XK, IBZ W) Z IR R T (an+-48 pH ., A LIRS
o B TacHes B O ) g, XS R
ZRAVE R U T8 W 2R WA Rt A EE P, 328 1 52 e
BT S R G N T A NG o TR AL X
B G 2R, T UERA TEAG 4% 15 Y 18 A 25 XU Fn ol 2 3R
PERMS HAT R X A T I, Cr(VI) FE4H
MKV F 2351 % DNA 45453 . 4025 1 ks S5 3 sk
N7, FEAB P A P9 1] 3 5 M B S AR M 22 A K
TESHIR N B wh s BpbE fis e 2tk . TR AEYH
RO PEAN O ik 5 IPAREOR Oy T, M3k ek i ey
AT T PN S5 AR P A E AR
A2V o B SE RN P AR IR 2 S B4,
AR AER G 55 0 A 4 P A0 A 2 U, o 35 R
AT 38 7 5% T 52 M 40 TR 1) 43U, LA > 3
AR AT 1 5 0 e T 4 A 42
3.1 EWAEYEE

Cr(Ih) 1 Co(VD) TEEHE A E R E2Z R B
B Cr(VD) 38 8 LK PEIE AR, 88 Cr(I) B 5
FEBEMMIIE . Cr(VI) BYFEE L Cr(T) &5 1 100 5 .
Cr(I) 2 MRS TR ITER, S5\ A, A
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R A5 A, A2 A M 2138 11 A 25 8, %o ARG Ik
AR ER ) i Cr(VI) iR B, LA
iR 5 ok o 4% R £ B B T A A, e K B2 9
DART 7R AR N R, i kAT RBUIOKR
EUMEREAR, KIIEEE T Cr(V) if Al fE 223K DNA Fl
Pt fRSER ALY T, ST R GEBE, AR E
IRk, $E R IR A R ) O
3.0 ERAFARMKT LR

2 JZ2 T b, Cr(VI) F4 20 507 3 2 A 4 5
PERY o B 1 20 M 2 A QA 0 4 i 10 B 1 4R
PARTEAT WL, 8% 00 3 5 LA st A v = A 1 0
A (ROS) BYIHHC . T A v 5 A 40 M K+ (an
HEAFT. AR DNA) 4k, s DhEE. Cr(VI)
£:51% DNA JI & ¥ B, & B DNA #6519,
Cr(VI) %f I8 (MCF-7. HeLa. Hep2 Al Caco-2) 1|
JihRE (HEK293) 40 il 239 HoA A0 e etk 700 . 4
cr(Vl) a4 %ﬁ%%ﬁ%ﬁﬂ#%,%ﬁWEﬁ
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Fig. 2 A hypothetical model of the role of Cr in plant cells.
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Research on Speciation and Bioavailability of Chromium in Environment
and Analysis Techniques: A Review

SUN Xinyuan, ZHAO Jiujiang , GUO Yingying
(National Research Center for Geoanalysis, Beijing 100037, China)

HIGHLIGHTS

(1) The chemical speciation of chromium is significantly influenced by environmental factors, which affects the
accuracy of chromium speciation analysis.

(2) Diffusive gradient in thin-film (DGT) and X-ray absorption fine structure (XAFS) techniques have improved the
sensitivity and accuracy of chromium speciation analysis and promoted the development of chromium speciation
methods.

(3) Gene sequencing and machine learning technologies have contributed to the research on the bioavailability of

chromium.

ABSTRACT: Chromium (Cr) pollution has become a globally-concerned environmental issue, seriously
threatening ecosystems and human health. In the natural environment, chromium mainly exists in the forms of
trivalent Cr(Ill) and hexavalent Cr(VI), and its speciation transformation is affected by environmental
physicochemical properties such as humidity, pH, redox potential, and microorganisms. The research progress on
chromium speciation analysis and bioavailability in the natural environment in the past five years is reviewed,
focusing on the valence and speciation changes of chromium, chromium speciation analysis techniques, chromium
bioavailability, and its evaluation methods. There are various classification methods for chromium chemical forms
in different disciplines, such as the Tessier method and the BCR method. These methods enhance the understanding
of chromium from different perspectives and provide a basis for assessing chromium pollution risks and
remediation. However, the practical application needs to be selected according to the purpose and scenario.
Furthermore, advanced detection methods such as diffusive gradient in thin-films (DGT), X-ray absorption fine
structure spectroscopy (XAFS), machine learning, and gene sequencing are summarized, which are based on a
deeper understanding of the factors affecting Cr valence. Novel materials, such as graphene oxide, are introduced for
their application in sensors. These new methods and materials have significantly improved the selectivity and
sensitivity for the detection of Cr(Ill) and Cr(VI), achieving detection limits of 0.073pumol/L and 0.36umol/L,
respectively. Such advancements facilitate a better understanding of the bioavailability of Cr. Future research should
focus on the migration mechanisms of chromium in different environmental media and their target toxicity
mechanisms, and develop more convenient, rapid, and cost-effective detection technologies to meet the demands of
environmental monitoring. These efforts will provide more comprehensive and precise solutions for chromium
pollution environmental risk assessment, ecological restoration, and health risk management.

KEY WORDS: chromium; speciation analysis; bioavailability; toxicity; diffusive gradient in thin-films technology;

X-ray absorption fine structure spectroscopy
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