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Abstract Soil copper (Cu) pollution has been an increasingly serious concern in all aspects of life.
The available Cu( Il ) with exceedingly high bioavailability might pose a threat to human health and
surrounding environment. However, the existing methods for determination of available Cu(1l)
speciation are cumbersome and inefficient. The prestnt study aimed to develop a novel method for
determination of available Cu(Il) speciation by integrating both Diffusive Gradients in Thin-films
(DGT) and portable X-ray fluorescence spectrometry (pXRF). Available Cu(Il) in soils was
extracted by Chelex DGT, and determined by traditional Atomic absorption spectroscopy (AAS)
after acid elution and portable X-ray fluorescence spectrometry (pXRF), respectively. The available
Cu(Il) determined by AAS was set as the standard to measure the accuracy of the value directly
determined by pXRF in air dried DGT binding gel. Initially, the calibration curves of pXRF signals
and traditional HNOj elution method for available Cu( Il ) accumulated in DGT binding gels was
established in standard solution system. Furthermore, the interferences of lead (Pb), nickel (Ni),
cadmium (Cd), and zinc (Zn) with available Cu( 1) during determination by pXRF in multi metal ion
coexisting system was examined. Finally, the pXRF was used to determine the available Cu(Il) in
soils extracted with DGT. The results showed that: There was a strong linear relationship between
available Cu(Il) accumulated in DGT Chelex binding gel determined by pXRF directly and that
determined by the traditional elution method with AAS in the laboratory(R’ = 0.9963); pXRF can
accurately measure as low as 1.14 umol-L" (0.0724 mg-L") of available Cu(Il') extracted by DGT;
The coexisting Pb(1l), Cd(II), Ni(I), and Zn(II') did not interfere with the pXRF determination of
available Cu(II') extracted by DGT; The available Cu( Il ) accumulated in DGT binding gel extracted
from soils measured by pXRF directly was consistent with that determined by traditional elution
method. Therefore, this new method for determination of available Cu( ') in soil by combining DGT
and pXRF could meet the requirements of the accuracy and precision, which supported the direct
determination of available heavy metals in the field. The application and promotion of this method
can greatly save laboratory analysis time, manpower, material resources, and other costs.

Keywords portable X-ray fluorescence spectrometry (pXRF), contaminated soil, available
Cu(Il), DGT, field determination.
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Tessier "%, 845 Sposito 2501 $& H 1) 75 3 L & BCR Ak 22 $2 B 325 . {H FH i 26 05 36 3R ARG A Rl E 25
Cu & N HEAEE X, FHABE R B 4 8 0 B SE . B BOE 4 R (diffusive gradients in thin-films,
DGT) J& $& B R 48 W8 112, DGT J5 WK A8 4R 5 1 [H) PN 28 2ok — o JB B2 2R e e PR D e i
I ERUF RS AR S BN A RS E 4R, DGT v R 42U R4S H 48 , bt S B BGHE >k
AR IE S AL B, A A 4568 & i T Y. DGT ARG ET I A Sh & B,
DGT W] B 4 1l 452 400 A ) AR R W 4 I 15 7 1 b A, s L 1 o b 3R AIE R & 0 1 AR 0 A O
Philipps %5 & 8, MR 5 415 Y IREE T M 288 M 0 2R S5 DGT RBURBUE A B, It &
P Pb R Cu Wk I 3 IE A5G, X &R Cu fl e 5 A HLECIR LS & 1524 Pb W L 45 (8 Pb #5
SR YA RO . Wang S50 1% B, DGT FEREHEL KK Cd A=A %chE FUEFAMRTR Cu, Pb 5 4%
e JE 255 1 B B4 JF RO, . Bai 2500 b & 3, DGT R 153l Cu. Pb, Zn., Cr, Cd. As M)A bk
W2 AEHE EDTA $EHUE HA T A fER . DGT 760 22 5 4 J& A WA sk 7 i B AR AT EE AL 1 3%,
{0 BT DGT JiAL & 4 5 4 8 i A J504H 8 5206 25 R AT VR0, SR8 5 F R IR W 43 D66 B 1 (AAS) | F gk
G55 B TR R G152 (ICP-AES ) Fl R 5 55 2 1 1R BT 157 (ICP-MS )W & . 0% i 1 AN B 7E BT 41
ST EENH, P HEASBRE S P B W0 2 e A s L R, SR RE e
DGT B SE B DGT 42 BU A 3408 T 4R 1 B3 B3 e i ik A B2

i 45 X B2k 94t % 5 (portable X-ray fluorescence spectrometry method, pXRF ) J2& —F fiij fi | R
TR T R A A BT B R . PR AR fE 4L 21 (1SO) |« 36 E A B AR 57 38 (EPA) ALY 22 4= 55 {gt T 5% T
(NIOSH) B4 1% 1 :AE ML R FRUE M ik Z —. HAT, pXRF 5832 W T 1B 98 L R )
B2 ISR ARG I S5 40K, de Lima 862 36T pXRF M T 74 $ Al O [ AR 5 X 1 38 41 o
H, K pXRF I 5E 45 5 55 52060 55 A5 45 07 ¥k 10 I 5 45 SR — B0 Al s I 2 A RS54 . Qu 52529 1
ARG IE B IE T bR 28 | 3K 5 . A HLTOR + HERLE 45 22 Fh £ 3P K A5 0] 5 b
X0 SR, SEIE T pXRF A ] 4 458 5 4 PO v A DU 2 . H B T pXRF 22 B2 0 T 38R i
D7 J 4 S i i, AR OGRS A RN 4 Ja PR B AR B 3 S A SR T 4R i B

R SE AT RS A 28 DGT 42 BUR 42 5 JC 77 2615 G0 558 3 % kB0 A7 100 42 43 B 0 2, A 4F 52 0%
DGT 5 pXRF H AR, R pXRF B HEM A DGT [ 5 1A S8 7

1 #MRL5 7 (Materials and methods)

1.1 pXRF B2 DGT $2HUAIA RS I 8 5T
111 AR R R DGT A BESH REUE S pXRF 55 H AR £

ARG Chelex DGT %% & W A HAME BRI AR AR (P ER ) AR T 25 C), %
Chelex DGT %% % 207E 100 mL &4 0, 0.1, 0.2, 0.3, 0.5, 1, 1.5 mmol-L™ Cu(NO;), %k, ik b &
A 0.01 mol-L™ NaNO; /£ Jy 75 5 Hi fi# i . ] HNO; H1 NaOH 8 545 W pH Jf-525E & 4.0 Zc 47 (LABJ 1F46
TLVE), B MR IR 4 WHE . HRIR S T Ukt 8 h J5, £ 8 F/k vhik DGT 4h5%, B 454 A BERE .
VRN 2 DGT A RJCSHART, K 2 4y DGT B & & T 1.8 mL 1 mol- L™ A FRIA W T, Z I T e 24 h,
SR 5 B 1 mL PR B R R 10 15 05 7 S R I, T AAS 2 Ho ik . DGT BUH IR, A% e A% B
10 mL ARV, FH AAS I T 42 V5 T A vk 32 B AP A Cu( T MR B (Co) » VAR E DGT 2 45
FRO R

pXRF M52 FZLZ K 43 R D | 05t B[] 45 190 5 M 270 A B /K . R BE X pXRF i
TCAINAE DGT [E 5 PTG M 2 B 20, T B8 R 2o B A A% DGT [ 22 B FUIR T4 4% DGT [ 58 il
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BHFERT AR 48 h 1 40 C XM 2 [ a5 5, K AT 19 DGT [543 2% 2 1 B148 (3
RS ), SR )5 H pXRF(Niton XL5, Thermo fisher scientific, USA) B 3 & H DGT A RS & & . 7
NAFFE L & B30 S AL AT pXRF I 52 P BE A 52 M2, (F 48 28 pXRF LA 50 kV 4R BH-X LA 1E R
WOR DGR, R S HLAT A SR B 1 A KT R SRS A 2%, DAARHE 8 mm YGBE R S| iE 47 T R A
. 76 pXRF X # Rk AT IR 55 AR S8 UG, YI3EE soil mode R/ ATAR X, tiF pXRF (9155 B & K
25 IR A s 22 ) 7 B 5 2 4 Ao ), MRS pXRF W 584 DGT [ B9 F 3148, pXRF £
SLBEALXS T DGT Hvts X3 Gl G XUT 5 DGT [ 5 B i 32 WG 152 ), J0Bh4HL 90 s 47 B 467
A CIZ BT (8] GBI 28 Xl iy | L IR BB B ) . AR SR 48— T pXRF Ml 2 5K (Soil
mode ) FIAT [R] (90 ), hE G T pXREF I AR X A0 28 i [ XoF G2 50 A e 1 52

4 pXRF M & /Y DGT 25 1[5 2 B8 A 204 B 45 5 18 b #E 22 (SD) 1Y 3455 4E i pXRF B &
DGT A R J5 1% (ki Hh RO
1.1.2 ZHELEBEIRZR T DGT ARG I E KA 5 1 TPk 56

DA 1110101 Bb 45 B ) o B B6 5 4 0., 0.1, 0.2, 0.3, 0.5, 1. 1.5 mmol-L™' f§ Cu(NO;),. Pb(NO;),.
Ni(NO;),. Cd(NO;),. Zn(NO3), IRA ¥, UL 0.01 mol-L™ NaNO; Jy 75 5 i fi# i . 76 i A\ DGT 3 &
Fill, Fl HNO; 1 NaOH 45 % ¥ pH 58 8 & 4.0 2247 (LABG IR £ @ B FU05E) . SR A 111 W Rk )y ik
PEFT DGT 35 B AYHCE | [ B I, DGT A3 RS PER 25 -AAS 1l 52 A pXRF FLIEIE .
1.2 IR RN
1.2.1 B Y SR S AL BT 0 A

A B 9 b = 38 S e -, A3 i SR BV RS RV S PR R R M E S s, B
0—20 cm MYFRJZ T3, AANXT, L 60 Hifi#5H. 4% 1:2.5 B9 /K e il 25 - 58808, #7% 30 min 5
H pH 11 (Five Easy Plus, Mettler Toledo, Switzerland ) ill] 5 + 33 pH. fifi FH 5 4% iR A1 48 fb 72 I 2 3845 AL
J A hr . SR FH S R A 92 I 2t 33 PH B8 F 32 #t i ( cation exchange capacity, CEC) . {# F§ HF-HCIO,-
HNO; {4 &2 3 E Cu( 1), Po( 1) NiC I1) . CACIT) . ZnC 11 ) B9 I FH KO ST WSO 1 0 2
122 HHEGFEAEL

BT 60 H (0.25 mm) G (14 KT = 2 B 5 R H R R5E7K & (MFMC) 19 30% &8 il & Cu %5 1
FERA A, A LR ERE A 0, 0.5, 1,5, 10, 15, 20, 25, 30, 40 mmol-kg . ¥ Je 5 I & T
I 5% 57 46 (LX500-D, i #x AW RH A BRA R, L), 7E (25+1) C 4 N 3R, IF 0 3 REh sk
57, &4k 30 d SR g EE R L X, BB I 60 H i A% H.
1.2.3  DGT Ji o7 $2& B 4 e A 25

FHT DGT JEiAv 45 A YL 35 1 4% I8 MFMC 1Y 80% A4 2 + - K F ik 2R, B T (25+1) °C fHIEIE 3
FErhEE SR ¥ DGT 28 4k whk J5, BOPAT 3 d, FiEN 4.5 g (0 H/KIR W8 T DGT 248 & (14 14
W, 5 DGT #ME 785345 fih. 24 h 5, R SRS 745 158 BN DGT e & e, R FH 8 2liK sk i
T MR 5 2200 2
1.2.4 pXRF ill%E DGT $LHAY + A %S4

B JEA BEBS Yt A S I T 5 1Y DGT [ 2 I AT A £14%, i pXRF B AEI S, £EFE
10 min J5E 1R, ELLM 1 h, 005 7 ) BARNE L3RS 1.1 AR TR, e R DL 1.
12,5 54 3R W Cul D) Al RT3 6 6 B kil 5

¥ DGT $ A RS Cu( 1D JFIMIRE T F /KB S W% 3] 10 mL 2048, BL.04025(9000 r min™)
5 min, BUD i B3R RE, 28 0.45 pm W RFLIEAR L U8, H AAS I A P 9 CuC D).
1.3 DGT #EHCH B T3 7
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X, M oRE5E AT CuC D) B (nmol), C, B H A5 4 I8 B 7K (pmol L), V, A EERLA
0.2 mL) B2, vV, Ve AR FL (1.8 mL), £, A UEBEAEE (Cu: 1.03), Ag by ek 8 5 A4 H00 A5 Ay o JEE
(0.09 cm), D R 3 AT B R E(Cu: 6.59x107°), 4 A3 B B TR E H A (3.14 cm?), ¢ i DGT Bl E it
(] (bR o5 T 22 7 4 5 T AL A7 R 7R : 28800 s; IR 3R : 86400 ).

. PXREE 52
.= DGTRF B £ &
\ E Air dried DGT binding gel
% R directly determined by pXRE
-
] R %
Put the biding gel in
the plastic bag
Filter membrane . ® -Q D -
A s S 1111 ‘
S e Take out the binding gel
R L P=.
Binding gel o E
B 2R T MRS R T8

JiEPlastic base Natural air drying/low-temperature blast drying

B 1 pXRF H#ZNE DGT B S H R~ =
Fig.1 Schematic diagram of the direct determination for the available Cu( I ) accumulated in Chelex DGT binding gels using
pXRF

1.4 Hdgaba

ARV VA TR AR 2R 3545 DGT A3 255 B 5 pXRF {5 SEZ BT X R, RIGH L E LSS
WHR AR | LR RIS H) pXRE 55 HMAA _LIRLME R, 115158 DGT A 8% A4 RAUR . Ui kb
SR E VR TE-AAS SEINAE AN pXRF HL 30 %2 DGT K1 [E i Cu 1), iHE 52/ DGT A 23S
B R 2R N TR pXRF Ml DGT A RS 45 R n 5514, X DGT-pXRF 1 H 77 v 0 2% B
WERA B WEAT T 4307, 43 3R F AR X1 22 (RPD) FIAH X7 i 2% (RSD) 2 A HE A5 K PF-H pXRF A4 1 &
UG5, 207 A A PPN R bR RS 1T BE T4k 1 JE ). RSD B A0 T

S VEh (xi-R) /v -1

D
RSD = — x100% = = x 100% (3
X X

21, X, S pXRF & DGT A A4 015 518, "X 4 pXRF Il & {8 A SRR A S B, N il 2 FEAS
B, SD T REAS AR DR 22, RSD M43 AR 7S b A X5 s 74 g 22 .
RPD (A3 HE AT

C.-C
K, C 0 DGT A& 58 77 72 7 (B (RPN E ) , Cy oA pXRF J7 30 22 {8, RPD Ay PG 25 S A R X6
TRZZ IZAEHGE ) T 0, T 25 S v

F ] Excel 2019 F1 SPSS 25.0 1747 %l A 35 F1 & 6 221

2 75 5318 (Results and discussion)

RPD = £ % 100% (4)

2.1 pXRF BE#EE DGT A A4 7 vk T
211 ARUERWRIR R DGT A 308 RAE 5 pXRF 55 (H A ALIE 4

8 7K DGT 5 pXRF B¢ I + 34 G40, g2 7 CuC 1) 7 [ B 1 BRAE Y pXRF I 7E 5
SHE GGG SR PRI E B Cu T & Z M PR C R, 5 E W, pXRF fF 55 Cu( ) & &
Z IR RO LRPE G R, HIE R B R 1K 0.9963 (5] 2), Ui A pXRF ELI% I 2 vk B 52 06 2 A5 e e it
Wk i DGT ARG AT AT AT Y.
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4000~ (R?=0.9963, P<0.01)

20001

1 1 1 1 1 |
0 2000 4000 6000 8000 10000

HNOj; elution method-M/nmol

B2 AR R DGT ARG Cul 1) B pXRF 550 5L Gtk e Cu( 1) & # Z M L AEC R
Fig.2 The linear relationship between pXRF signals and available Cu( Il ) accumulated in DGT binding gels from Cu( Il )

standard solution system determined by traditional HNO; elution method

K DGT B BUA 224 Cu( D) B HERGPEAES E M, 3R T DGT A 8B E (Cpgr) 5IH M
SEBRHEFE (Cyop) Z MBI 2. DGT M %E AT 2501 i FH 25 48 38 3 A S HE (Cpgr) S 1A TR PRk B
(Cyop) B L AH 52 23R HIWT, Cpgr/Coo FLAETE 0.9 F) 1.1 Z [ 3L DGT B2 45 5 S A 50, n i 3 fr
TN, R HETS TR R 1Y Cpgr 5 Cyon AR LM G, #HE RER 0.9987, Cpgr/Coop HLAETE 0.9—1.1 2
], U B AR MEVA TR IR 2R 1Y) DGT A3 A5GV A S ELERA 19 X B O T )5 22 vl Rz e e i 2 14345
B+ R R AT S 1 HER A

- 13-
1400 @ ®)
1200} 12+
T; 1000} .
g 800t { ' n
< g o
B 600T CO10F m | [ |
L " [
400 1=0.9983x = "
S0k (R=0.9987,P<0.01) e
oLC I L L L L L L 0.8 L L L L L L L L L
0 200 400 600 800 1000 1200 1400 02 0 02 04 0608 10 12 14 16
Cpgr/(pmol-L ™) Co/(mmol-L7h)

B3 pH4.0 1 Cul IARAER AR, DGT $2HUA R Cul I (Cpgr) S Cul 1) MR EE (Cyp) ZIRIAYLL
PR R (a) B Cpgr/Ceo TEFE Cul 1) WIHHHR B Y21 #E 35 (b)
Fig.3 The linear relationship between available Cu( Il ) concentration extracted by DGT (Cpgr) and Cu( Il ) concentration

in standard solutions (Cy,;) at pH 4.0(a) and the change trend of the ratios of Cpgr/Cyo With initial concentration of Cu( I ) (b)

R A ol 261158, Chelex DGT [ 2 X Cu( 11) A 25 F W% Bk A1 7 6 4G H BR 43531 & 7.55 nmol
F11.14 pmol-L ™", AR SE5G A% 58 Y it 725 113845 2] Chelex DGT [& € B X Cu( 1) BY25 FH W B 5 A0 7 K HY
B350 4 5.95 nmol A1 0.95 pmol-L™". 7] I, pXRF 5 DGT Bk A Al i 2 X 8 R B A S T4
(B85 B
212 ZELSRBAERILAZE T TIHAR

TR 4R B L AE T DGT [ e 2 5 23 B 4 & B Z IRl 1Y 9615 5 11 & 55 [n) il 52
M) pXREF 0 2 B TR 7, A 525 e 7 G @ BB Cu( 1) L Pb(I1)  NiC 1), Cd( 1) Zn( ) F 47
A& DGT $2 A RS Cu( 1) SR G B9 1% 48 52 50 28 B8 M 125000 7 45 2R A1 pXRF B 400 2 45 2R 2 6] (Y AH
KHKF. UNE 4a frw, pXRF W22 15 5 E A1 DGT A R R R B 8 E L PEA 2 (P<0.01), HE &R
A 0.9959. TAEHT ALK 0.8868, 55 HE A Z A HE il 2 8L 4 (0.8423) #4223 (&1 2), A X 5
# 4 5.28%. i pXRF BE A E DGT A %A Cu( 1) ZH A7 HE T3/, T EENHTE
Al HIEE L TSR E T AR RIE. R, Cpgr 5K FRHIRIE Cy # i 35 IE A2 (P<0.01), AH
K ZHL0.9892, RERFE 0.9—1.1 Z [ (& 4b), aH] pXRF 5 DGT B FH X A R0 H 14 I 72 45 5 3 e A
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A,
2

AR R AR BB BN, 8% pXRF 55 HACA R E 2T B45 218 DGT A RS 2R Cpgr, H
3l T 5 4 G5 Pk i vk S A e R 453 (] 4e, d), pXRE 58 1 5 BRI 35 -AAS SEHlAE He (2478 1.0 +
0.05 YL E M. Pb( 1) . Ni( 11 ), Cd( 1), Zn( 11 ) ZEAS R FE A7 B (0—1.5 mmol-L™") T, pXRF B % 0 %E

125 5 S 2 A% G e M 1 00 S 4 SR AR R 22 I TE£10% LA (8] 4e) . X 645 R U8, Po( 1) . Ni( 1) |

CACID) . ZnC D) 254746 Jm 85 74 pXRF B PRI E DGT $ U A7 RS B HLAR N, wl L2 .

7000f @ [ ®
1200 +
(* ]
6000 v
1000}
» 5000 T
g = 800t
2 4000 g
2 E 600}
£ 3000 =
= <400t
2000 @~ y=0.8868x 3=1.0979x
160 (R*=0.9959,P<0.01) 200 F (R?=0.9892,P<0.01)
| | 1 | | | ] I | 0 L L L L L -
0 1000 2000 3000 4000 5000 6000 7000 8000 0 200 400 600 800 1000 1200
HNO; elution method-A/nmol Cpgr/(mmol-LY)
s000 | © ool @
2000 [ ]pXRF + _} [ 1 pXRF T
5] ¥ B EHNO, elution method Be 0] PEMi:HNO; elution method 8
: 1000 .
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Fig.4 Determination of available Cu( Il ) accumulated in Chelex DGT from coexisting solutions of multiple heavy metal
cations of Cu( I ), Pb( 11 ), Ni( I ), Cd( Il ) and Zn( IT ) by pXRF
(a) The linear relationship between pXRF signals and available Cu( Il ) accumulated in DGT binding gels from Cu( Il ) standard solution
system determined by traditional HNO; elution method; (b) Linear relationship between available Cu( Il ) concentration extracted by DGT
(Cpgr) and Cu( I ) concentration (Cy,) in the multi heavy metal solutions; (c, d) Comparison of available Cu( Il ) measured by pXRF and
that by traditional elution method; (e) RPD of available Cu( I ) accumulated in DGT binding gels directly determined by pXRF in different

initial concentrations of multi heavy metal solutions
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KRS £, SedEF TR Cu ¥5 YA B, SR 5 F DGT $2 ML+ 34T 20 Cu, 43l pXRF FIYE LT 43
SN A S B R IR BEAPE B9 T 3R 1L B MK AE i CEC AR LT & 52 44 8 T e ot AR
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Table 1 Basic physicochemical properties of the soils

RLFESIT/%
=S RAEH RE351} B/ % B Particle size
CEC/ I 'kg™
Soil Location Parent material pH Organic matter (emol-kg™) i i fib
Clay Silt Sand
BB IR R TEEL 7.40 0.68 14.70 9.7 78.7 11.6
AHKFE L RARED] AT 5.23 4.99 26.57 233 520 247

Bt A B B R SR S RS ) TR 20 AR 2 AT, KA AR Cu( D) | & CdC D) | &
Zo( D) & 5 T g st bR, (HPF KRS L H Y DGT A4S Cpgr KRS Cy HRAHZEAK. B3
W G R BRI ARESE 2R s G R A& B WA RE. B R PRS-
e pH., A PLBTS B AR FALPE B 6. ZoCID fEPITAD L3 h BB B DGT AR KIS & iz
EESEEE, Pob(I), Ni( 1), Cd(1D) ., Zn( I1)7EH R 58 v i A 85028 5 = UK.
*2 TEESGE SR DGT ARCGSHUKIESF &

Table 2 The contents of total heavy metals, available heavy metals accumulated in Chelex DGT and water soluble heavy
metals in the soils

) R BIMAKFEL
EREIY j‘s ) Alfisol Stagnicanthrosol
heavy metal speciation Cu Pb Ni cd Zn Cu Pb Ni cd Zn
JEHE/ (mmol-kg ™) 0.5838  0.0629 0.6546 0.0681 1.9975 0.9126 0.0571 0.3603 0.1308  2.6829
DGTA %A/ (mmol-L™) 0 0 0 0 0.0039 0 0.0003 0 0 0.0068
KA/ (mmol-L™) 0 0.0002 0 0 0.0037 0 0.0002 0 0 0.0066
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D7 EA XS 1R 2575 -8.85%—5.3% YU [l N (1] 51, @), MR 22 I7E£10% LA, 454746 2, FRR UL Zn( TT)
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5 WFh+HE1K & DGT-pXRF B i A5 4084
a) PiFP Cu( 1) Yeag LA Cul DKL (Cpor) SAKEAMIKE Co MKKHR; (b—e) MR LIEIRF P pXRF BEHMEME S53EH
TEINE (ERY HLES (f, @) WA LR RIZLAR A BT pXRF EHEIIE DGT A R 7 s AR 2.
Fig.5 Determination of available Cu( Il ) accumulated in Chelex DGT by pXRF in polluted soils
(a) Relationship between Cpgr and Cy,, for Cu( Il ) in 2 soils; (b—e) Comparison of available Cu( Il ) measured by pXRF and that by
traditional elution method; (f, g) RPD of available Cu( Il ) accumulated in DGT binding gels directly determined by pXRF in 2 soils with

different levels of pollution

Chen %50 5t 3R K 07 (58 485 2 X B 42 00615k pXRF 5 DGT AR EK FH AE SZ 80 /K /1% 1 v 8
G JE 2 4 m 0 IR AT W P, S AR R, B AR XRF A5 1 & J&, XRF A4 A5 I FR F1FHOU 53 AT e 1 A i 4 1.
4 ST X RO GG B (TXRE) 228 T 35U A, B2 AR S g i (L X s OtiEE BA TR
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2.3 pXRF il A P FIORS ff 32
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X UL BRARAK Cu(1D) ¥R B2 41, pXRF L3200 %2 DGT A RS J7 5 A 52 25 55 5 . DGT & 2 B 2
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Fig.6 The change trends of the fluorescence signal values of pXRF used for the measurement of available Cu( II )
accumulated in Chelex DGT binding gels in polluted Alfisol with time(Low (a), middle(b), high(c) concentration Cu( Il )

contaminated Alfisol)

3 4518 (Conclusion)

i #5520 X A9 e 1 vk (pXRE) & — Ff s | ) 6 00 i 50 < J 5 2 A9 07 ¥ . pXRE FLAE N &
DGT & H iy LA R & 1 ivh, KA S BUS B9 DGT [ 72 [ HEAT faf BT i 3 18 R B B4y
JHCRI AT I , TC T PEA T4 2% B B A AT AL B . pXRF B H 0 2 v A% 8 512 96 2 R O ok ) 225 SR — 3, 16
W] pXRF B4 E DGT i L Cu( 1) B J7 & Al AT, 5 M G 5006 48 e il - I - WSO i /i SRR 5 25 B 1
RSB e/ r R 3 25 B T A A AN L, XM R DG BB AT 24 1002 A k1] L 55 30 1 F1l
ST B, I B AN B I A BES T R AR B T AT BE, AR B — 2P WFSE pXRF FIl DGT % 24 AR
R EER P 0 A A 28 B T A8 T AT I — 2P SR TE AN R 262 X B9k 5 DGT H0R Y
HRHT, LA R 20 R (38) 2w pO R AR R AN R BUEE, S B G s e W)y . 10 | R B B D S A3
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