+ 1% (Soils), 2012, 44 (2): 282-289

BESFIFAMFHOHE Pb. Cd. As IR E AR

REEm, BUER?,

3R, REM',

IRE, SEE

(1 BUNREWTEk, BY  650031; 2 =i MlEsAR (EEHD HRAFR, BWYW  650106;
3 RWIBE TR RI 22 S TR0, B 650093)

B OE. RN BRI, I7ER A HEK Pby Cdy As. Zn fil Cu H&5 Y+ ERROCHIF DB &4, 4h
P BN 00 1.5, 3. 6. 12 mmolkg £ —f% —JEHIEE (EDDS). % =248 (NTA) MZ W2 (EDTA) X KMl
WL Py Cd Rl As HURENA . SR, 3 FP B A AL B R I D g R AR Y s B, SR JE D Box) 3 M4
FIM R R 6. 12 mmol/kg EDTA Kb HEfgA) 2542 i 148 Pb A3 RS IR E, MWk R JF DL 533 P (W, Kk ik s
B8 Pb WIS e ik (47.4+1.7) mg/kg, FEXT 3.66 f5. 6. 12 mmol/kg EDTA AbBEREM 2 2% ity H3Erh Cd pfa Rtk
TERARHE RS i 54 - #8%) Cd L. 6 mmol/kg EDDS I 3 mmol/kg NTA W54 7 3k As 730w, sk ek
I DR 3T As IR, K FF s kb B As ik (276 £10) mg/kge 6 mmol/kg EDTA F1 6 mmol/kg EDDS
SEEER SR A SR EE) Pb. As BERK, 4850 (317+£53) pg/#hM (873+41) pg/#h, #H] 6 mmol/kg EDDS AbHF A

OB ERE AV g5 As B E RHBRIE D).
KR MPREG KM OIL, wAJE A
FESES: X53

FIIHREL (phytoextraction) J2 7 F i & G2 AHY)
Y B R R LR E SR TR
JE R AE A L b B ARISIR R T AL B, AR S Gk SR
A A A DA 398 vp o 4 B R A 0 T LA A2
HIACEN B AR DR E R ARBEN . 1 3 2
Mo AE T A R Vs v B P AT R R N I . A
WP A ) B R TR A b b3 o A e S
B E., BEEmmEs TESEG R LENE
5, AT — MR s B R AT Y i
Hig A SR B . il 4 570 v] LAV i 1 b 4
J&, WA A, AWifedt i Y. Ha,
AT PG 48 15 e 1 r AR S
IALE B IR B R T, AER A5 T ' A
YRS 4% (Pteris cretica var. nervosa) BYg i &
&R R AT R A R TR D

AW = N R R, WESAER A A Y
Pb. Cd. As. Zn fll Cu Z&75 5 LD A As (1)
B R K IR L AR, AR INAS R
JE 2 R 3EHIR (EDDS). & =4 (NTA) Al

LY 2 (EDTA) X kM3 il S e Pb.

Cd 1 As ¥ L4l B, 1204897 EDTA. EDDS.

NTA # & Kt I i B E 4 8 Pb. Cd #l As 1]
RerE, BAENRMIFObES— L AR T Pb.

Cd Ml As H A5 A & 2 G B (L e
WA

1 #MR57FE

11 iy

P L IR 2L, R R A A IH TR R
HARM0~20 cm H#HEE . LI JEIE 5 mm i, 78
IrRA) e TP NI G S - pH 7,124
HHUR 36.8 ghkg. WA 1.43 g/kg. W 1.86 g/kg.
CEC 9.49 cmol/kg. it Pb 569 mg/kg. it Cd 2.09 mg/kg-
& Cu219 mg/kg. & Zn 260 mg/kg. = As 261 mg/kg,
Pk HHOVES B A A . KR AR (P
cretica var. nervosa) %K A H E R B B W AT
FUIT, IEEL5~7 em F. A 3~5 /b, KA
L AT TR .

OREEIH: ERAERPFHIE (E-2007-060) « ZMAHERPLHIE (2007[262]) MamMAHE TRZEIFIES T SH (0920019) ).

* JHIYEE (gaojp99@yahoo.com.cn)
TEH S BB (1984—) , %,

BEVERRAIN, BhEL AR, 2N YRS 5T. E-mail: xgh198412@126.com
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1.2 BiFAWRIT5X5E

AR R T E A% 14 cm A5 15 ecm (R PVC %5,
%5 1.5 kg 1o R NH,Cl. KH,PO,. KC1 (35473
HT4lD fEIEAE, FHE5 5124 N 0.15. P,05 0.10- K,0 0.15
glkg 1o BEEE LA, P 1 ST ARG
5o B ARSI 4 B, A K 80 KF oy
i NTA. EDTA (Na,EDTA). EDDS (Na;EDDS)
LEAER, 3FEEAFIET 200 ml ZE1HK (A NTA
F NaOH #15 pH & 7.0 58 AW Jaitin. #4677t
e 8 Kidk. NTA. EDTA. EDDS #Jjifin 5 ANk
FEAKF: 0 CHFDL 1.5, 3.0. 6.0, 12.0 mmol/kg .
WIYILE = N ESRIGIR 18°C ~30°C 44t FHEI%, W)
HRKGERE, T3 AR FFAE 60% IR HF/K & ity
R AN 3 AN EH
1.3 #HRAESNE

BRI 73 A b ESBFIARSE, A SkK kT
HG R LB TAKMEE 2 ~3 W, T 105C A 30
min, 7£70°C FERIEE, WETE. BWEd 60 H
JeJeff, 11 HNO3-HCIO, V21, 5l IR kA (55
[ Varian AA240FS ) Jll%E Pb. Cd &4t RAAM
YR - IR IR0 R . AP, AR R A
AL HIERT (WHG-103 22D,

HRERT R, 35 pH R I R AL A
BUTTIRIIN & R Y B AR BRI A B k- AR R0 RV E
KPR LG E 20 SR E R H HClO4-H,SO,4

P BHE TR (CEC) I 5E K 2R AT ik »
B Pby i Cd. B Cu LS Zn SR /K- &R T &R
TR G LN 2 +4% Pb, Cd HAAERE 2
ML LR LR (DTPA-TEA) EIE; & As
KA A DR RO G R E o R T
Z: e [ R e g TS (R EEAL A 1O
Kt B CEERA T CE=RD Pl 13 As 11
AT 0.5 mol/L NaH,PO, $2HGM 5

BAFES . A ARAERE S (GBW-08505). 1-3Eks
HEFE S (GBW-08303) LK As 1 Pb. Cd. Cu. Zn
FRUEA W 1 E ZAREY) T Lo & e R InbR
[ AT 92% ~ 99% Z1H), FF6 JC 3 TR 73 B0 i
1.4 BB S 547

el BT SAS 9.0 FRAFIHEAT AU 22 77 Z 43 4T
IR H Tukey’s HSD AT Z H LK. W& % K
S P<<0.05.

2 HR5HH

2.1 HEHNEE TR ARMF A E A KB RN

S I 51 P YN L o R W B s 2 57
Bk (2.66+0.28) g/7h, WERWZERER. MEn
B R I i R I R 1, ORI R 12
mmol/kg EDTA. EDDS. NTA AbHE: F b /D VR4t
IR FAERAN, FOR AL BB 0 I 2E e A K

F1 TRBEESHLEZFGTAMFOUEEYE

Table 1  Biomass of P. cretica var. nervosa under different chelators treatments
AP HATHIIRIE (mmol/kg) R (g/ED R (/%) B (em)
EDTA 0 2.66+0.28 1.36 +0.49 32.3+10.1
15 2.65+0.44 1.84+0.08 387+11.9
3.0 249 +0.44 1.36+0.23 347+7.6
6.0 249 +0.35 1.67+0.26 413+42
12.0 2.12+0.74 1.67+0.13 35.0+4.4
EDDS 0 2.66+0.28 1.36 +0.49 323+10.0
15 2.56+0.23 1.32+0.35 44.0+13.9
3.0 232+0.13 1.09+0.10 41.0+52
6.0 2.42+0.13 1.64+0.28 333+4.0
12.0 2.56£0.36 1.55+0.27 393+ 11.6
NTA 0 2.66+0.28 1.36+0.49 32.3+10.1
15 2374046 1434035 36.7+10.7
3.0 2.58£0.33 1.35+0.30 347+12.5
6.0 2.83£0.53 1.14+0.15 36.0+13.2
12.0 2544027 1.42+0.18 34.0+7.8
XUF 27 253 H BRI (A P=0.677 P=0.089 P=0.659
BAETIAFRIWEE (O P=0.654 P=0.247 P=0.614
AxC P=0.726 P=0.483 P=0.956

I RPBIERRPHE AR (n=3), TR,
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MK FRTT 20t R W] ARZESH . AFEGFM B 1 MHROCH I D E3 P &84 (13.0+£1.9)

JE B ILVR 5 (R A AR ) R I 11 30 B A ) e 3 %

HEFFLW (P>0.05), W0 KM 1030 5 # A

T 1 5

2.2 TEMESFIFAMHFOBER Pb. Cd 1 As
kA !

IS5 A R L RAR N Po B AR I
60
(A) Hh [ InNTA

Sr . EDTA

PG RIRZA): P<0.001 R
50 A IE(C): P<0.001 E=eoos
45 AXC: P<0.001 %%
sl (4

Pb i (mg/ kg)

—H
|,

S
IR
-

0 1.5 3 6 12

GRS (mmol/kg)

E1 TREE

mg/kg, 1 3 FREEA AL G KIS L 5 358 Pb
SRR EIAE (474+1.7) mgkg, ERHRK 3.66 1%,
5 NTA. EDDS t#, EDTA @ m 7 Rm-J-0
s EFRFIAR T Pb IR (P<<0.01). 5% AR
[b#%, 6+ 12 mmol/kg EDTA AbPEAK 28 = T -9
HI 06 Po (W (P<<0.01)

F @) fi
BEAFIRIZE(A): P<0.001
A BEC): P<0.001

130 |
120 -

[ Ax C: P=0.0081 77 |
110 |- o
—~ [ %%
% 100 7
E; r %
\%n 90 0
& S0 iz ‘}
£ "F g
~ r —]
60 - é/z
s0 =
40 - =
30 + —
20 - =
10 |- =
0 =
0 15 3 6 12

BAFIKE (mmol/kg)

FIXTHEHMARA Pb iR E B IT

Fig. 1 Effects of different chelators on Pb concentrations of P. cretica var. nervosa

3 BB AR R I R Cd 52 i A
2. SXTHAHILER, AR SE EDTA ALBESRA W&
PERRM I s B Cd R (P>0.05), 12
mmol/kg EDDS FI NTA AbFHAR & 246 1 m-J- Hik

[ (A) #13
351 EAHIRZA): P=0.0014 [INTA
RIFREE(C): P=0.042 4 V22 epta
30L AxC: P=0.0373 E=epps
e =
B 20 B 7 1
]
41 1.5
=
|}
10+
05
0.0

LA FIMREE (mmol/kg)

T BT Cd BT (P<<0.01). AS[EEE A AL 3%
K s, bR R Cd A B 5% (P
<0.01). 5 EDDS tb#, EDTA. NTA BE# T K
- I AR B Cd Wl (P<<0.01).

(B)
35 L BEARHECA) © P=0.0052
ARRHPEC ©) : P=0.0004
| AxC: P=0.0107
3.0 .

A

cdgr it (mg/kg)

HAFIASE (mmol/kg)

B2 FREBEFIMEYIRA CdRERZME

Fig.2 Effects of different chelators on Cd concentrations of P. cretica var. nervosa
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AT A L R As 152 w0 WL

3, X REORI A b B3 AR As & 203 4 (134
+13) mg/kg. (91.9+3.5) mg/kg, MilnE LG KM
FE R F SRR As S i K A 2] (276 £10)
mg/kg. (182 £ 16) mg/kg. MilIAEZEGHIE. ANFH
£ 7R P 1) S HL 3 A8 A P IS4 A0 4 3 8 e K
JEOI R As I (P<<0.01). 5 EDTA ML,

300 -

L (A) H B3 -
NTA
L HEFAF @) : P=0.0097 ¥ EprA
i b ANAHRFE(C): P<0.001 E==EDDS

I AxC: P<0.001

210.- —I— 7;
180 {,

120 -

As?r it (mg/kg)

9 I~

60 [~

NN
RRARRRRARIRRAE

0 1.5 3.0 6.0 12.0
AT (mmol/kg)

EDDS ik A I bl B3t As (oo
I, xRS, 6 mmol/kg EDDS AbFH B b 2t
KIFIF b 3 As (IR (P<<0.01). {HXF K
S I BRI 5, NTA A8 A 3 SR B i

As I EEAE I dety, SXTHEAREE, 3 mmol/kg NTA
B 3 v A L ot SRR As MR
(P<0.01).

250 N
L B) Rl

25 BAFIFZA) : P<0.001
200 | AFRIKIE©) : P<0.001

L AXC: P<0.001 ﬂ}
175 |-
150 L ﬂ} 1
s {'
100 [ i % /%7

75 -

Astrig (mg/ kg)

h
JH

(T

25

0 15 3.0 6.0 12.0

BAFIAKIE (mmol/kg)

3 FEEBSFIMEMIEN As 2N

Fig. 3 Effects of different chelators on As concentrations of P. cretica var. 1ici vusa

2.3 MEMEEFIMNLEEESEENSHEN

FIYBOGR R 3R Pb. Cd Il As RS & R ILE
2. Pb. Cd. As FE BG4 50 110~145, 1.21 ~
1.54. 46.2 ~68.5 mg/kg. AN[HEZEAT KR [H
188 Py Cd ARESIREE 2 ik B B /KT (P<
0.01). 5 NTA Lk, EDTA &#xf 3 Pb. Cd 7
AR HE SRR . SR, 6. 12
mmol/kg EDTA 45 7l B il b 4 e 4% Pb, Cd
AUESER (P<0.01). AFZEAFILIEX 1G5
A As FEEARERN (P>0.05); NEZESFIUE
PR ER S THENE As S (P<<0.05); 5% A
Eb, 3. 6 mmol/kg EDDS Ml NTA Ab# i 2w + 3
As SR (P<0.05).

2.4 TEAEETIZAMFHOLERR Pb. Cd # As
= 0p-A )

A FIACER R A FAE L Py Cd R As 1)
AR 3. KI5 Pby Cdy As 4R U
I3 109 ~ 317, 7.15 ~ 117, 481 ~ 873 pg/#h. 5
EDDS. NTA #iLt, EDTA Ab# 242 m K- 1 ik
FNF Pb. Cd HI$EEL (P<<0.01). 6. 12 mmol/kg EDTA

A FIAE AR B 25 3w K IE B0 Po 4

(P<0.01), H1, 6 mmol/kg EDTA 4bFE K A1
S P Rl (317+53) pg/dh, XTI 2.45 15,
A LR s — 4] 3 ks, AR
FHAEARE Pb (I h 949 ng/%h. ANIRIEE A HIMR 1)
PRI LRI As A RE I (P>0.05). 5
X REAHLE, 6 mmol/kg 1) 3 FHEE & AL FEAR Wb 25 4 = K
- LA X As II4EL(P<<0.01). 6 mmol/kg EDDS
A FRELEL As SRR F] (873+40) pg/7h, LUK
LB AR 3 S, WA T LR 2
bR As IRHEA 2620 png/#.

3 Whig

AT B B R AR R RIS 3 A ) e e B
SN, X TS R I DB 3 RS AR
iSSP Rl e RSk Sl YRR S SUNALIEA € 7R
YA R, TIERIRE ) s S AU EL Fe-Mn
S, HATBAR M v A Ao R
3 (B A AT LA o g b B e (R AT
(LA b L B4 e MR SRR R . (B
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R2 EEHMIBEESEENSHEM (mgke)

Table 2  Effects of different chelators on bioavailability concentrations of soil heavy metals

AT KA (mmol/kg) Pb cd As
EDTA 0 110+7 121£0.15 46.2+7.1
15 129+ 5 1.29+0.26 520+ 147
3.0 13349 1.54+0.14 52.6+6.8
6.0 143+ 17 1.54+0.40 579429
12.0 145+ 16 1.55+0.13 68.5+12.8
EDDS 0 110+7 1.21+0.148 462+7.1
1.5 11£15 1.20+0.13 58.0+6.5
3.0 122+4 1.25+0.30 65.8+6.7
6.0 122+1 137+025 482+15
12.0 144+ 17 1.44£0.16 54.0+7.9
NTA 0 110+7 1.21+0.15 46.2+7.1
L5 107+ 6 1.22+0.08 479492
3.0 120+ 18. 1.25+0.10 559429
6.0 126 17 135+0.25 59.6+9.5
12.0 126+ 5 130+0.11 48.1+3.7
PGS wiEsvigTy AR (A P =0.008 P =0.001 P=0.387
BAFIARRWKEE (O P<C0.001 P<0.001 P=0.025
AxC P=0.559 P=0.118 P =0.038

F3 EBEETMAMAOVEEERBRUENZIN (/i)

Table 3  Effects of different chelators on heavy metal total uptake by P. cretica var. nervosa

A IR EAFIKE (mmol/kg) Pb cd As
EDTA 0 129+39 931133 482 + 101
1.5 223+18 1.1+14 525+ 105
3.0 208 +23 9.65 + 0.50 489+ 72
6.0 317+53 11.7+1.57 680 + 142
12.0 279 +23 10.0+2.1 530 + 137
EDDS 0 129 =39 9324133 482 + 101
1.5 129 + 40 9.99+2.58 574+ 93
3.0 121+7 7.68 +1.18 481 + 28
6.0 187 +34 8.10  1.37 873 £41
12.0 171+ 12 7.15+0.50 565+ 67
NTA 0 129 +39 931+1.33 482 + 101
1.5 109 + 23 833+2.11 566 + 128
3.0 141+28 9.68 +0.63 793 £ 73
6.0 139+5 9.08 + 1.27 644 + 63
12.0 171 +25 8.69 = 0.40 579+ 77
PUSE wiEvigTy BEFRE (A P<0.001 P =0.004 P=0.114
BAFAFKE (© P<0.001 P=0.439 P<<0.001
AxC P =0.002 P=0.226 P =0.006

W 4B I RCR A GBS TR G B NS A D A BoakaE 28 (K ik 17.88) 519, HkJE Pb-EDDS
%, H5HWREA M, Hih Pb-EDTA &4 WEA (12.7) F1 Pb-NTA (11.3) U171 58] EDTA Lt EDDS.
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NTA EA 55 % i 3 Pb A AR 2 Pb
BES1, AWFFEE FABUEI] TX— . AEE+ EDTA
Lt EDDS HAT sk 38 Cd e 7), mIRERE
F Cd-EDTA F&EH % 17.4 KT Cd-EDDS FaiE i #
108", Lai SR, FEAMISR N 4 ) |- v
PRI FR AL (Vetiveria zizanioides) 4% i 2 A1 5
mmol/kg EDTA X 138 Pb A RS EEK A =L
PESEIR, AT 57 1% Pb A AWK BE NTAEDTA
1 EDDS ¥ %38 i34 hn, jhn 6+ 12 mmol/kg EDTA
WS Po ARSI, X[ RES RIS YL v
LI () A At A FE AN G, 5 MRS I 4
R AL, KT Y R SR SR AR
AWFFTH 6412 mmol/kg EDTA AbHE L5 5 AR LAY 25
B hn s Po ARGSIREE, i e TR JE Ll R
X Pb I (P<<0.01), &5 Vaxevanidou 25PN
Nascimento 2525745 1 —%0. 6. 12 mmol/kg EDTA
A 50k R LU (0 3 3 i T3P Cd ARG IR
(P<<0.01), {HAWFIIH A EDTA AbHE¥E A W18
R IR DR 3 ed Wi (P>0.05), 5 Tandy
VL A 4 R AT Y EDDS AN& gl )
H %% (Helianthus annuus) 1 3B Cd 1145 AL
7 Evangelou 2PVl 1.5 mmol/kg EDTA #1 EDDS &
S E PR E AL (Nicotiana tabacum) Hb 35 Cd Wi,
E A5 N 1.5 mmol/kg EDTA F1 EDDS Ab B %A
BRI D R Cd AIRF. {2 Luo
SERARESYHIE W] EDTA FI EDDS ¥fg #4583
CAd W%, X RELHITHMMB A IE, Ktk il
BN As W RA TV, RAVEATIIRESIRY, TIE
i CAdWREEN 2.0 5. 10 mg/kg I, KMIEh % E
B Cd W Er 90 (0.86+£0.20), (1.37+£0.33) F1 (2.18
+£0.37) mg/kg. A5+ EDTA. EDDS Fil NTA 4b#
XA As BEH BE W, Chiu ZPWE5TUCN,
X HEE As RGNS, Min NTA Eb HEDTA
(B LEF L W= 2). EDTA. EGTA (£ XL
VY2 %), CDTA A fEDUZ %) F1 DTPA (.
LEEZNE T O BURB . BT, ARG SR
B8 As 5% IR, BRSNS, Pkt
JiA K, D5, A Chiu 5T R WK
T+ 20 mmol/kg NTA A B & 42 S A il hith B As ik
B, TMIAHFSFY 3 mmol/kg NTA AbFH 5 Xt A LL fEAk .
LRI RG] As IIWRIRC, IX AT g2 Bk AT
5% 3 mmol/kg NTA AbFE EL ] i B8 3w -4 As
HHEEE (P<0.05), KMIFHHAEY As [ & 5
Y, BAFIRIN T L5 As BRES S Ebim ek

S L As MR

B AR IR R B AT RE s g g
& JEICEF B Fe. Ca. Mg 58 F0%, W igEh=E
S R AABH & IR, ARSI, RS
SHETESES B TR ITR, 15 T KR
MR KRS RO R R . AWETH T 3 A5
TEIREE ) R B — Bemr ), JLrh, EDTA #0000 2
— P K2R S R A SN B S, B O N
GBI, FRAEXN Pb 0%, {HiiT EDTA £
PRI R B I IRV K202, e R R K ), R
RPIBGR ARG, 6 T IEEREE o A A e AT AR
%1, EDDS J&—Fh 5 i AL W BRI B S , Se I TR
Z 14 (Amycolatopsis orientalis) (13 2 55 k1K)
(121, EDDS jitiin £ -3 28 K ) By B g 4P,
HoE Wl 3.8~7.5 KRPY, HARI A48T EDDS i
T 2 . NTA 6 L3 21 K5 ] B e 420,
JUEBA TR IR E S B A ARG, (e
YIRS, ARG I A AR R KRS, it H 2
N SHAR S, A5 P S R v DA 2 FE % R B A A P

4 i

KM sy 3 BB G A R4 iR . 6. 12
mmol/kg EDTA 4bHHREM 2 2 42 = L1 Pb AR IR
B, BT R JE 506 P IR . Kk
B WA Pb ik (47.4 £ 1.7) mglkg, XTI
] 3.66 5. 6 mmol/kg EDDS 13 mmol/kg NTA 2%
PRI As AR, HETER SR A R B
X As W, KR B BRI As B ik (276
+10) mg/kg. 6 mmol/kg EDTA F11 6 mmol/kg EDDS 4t
B, — KM I A5 5l $EH Poy As 55K, 43
N (317+53) pg/7hAl (873+41) pg/d, HEEKHIE
1 5 As 0l 2620 pg/%E, Bi 6 mmol/kg EDDS
AEFER KM IR As Y54 ISR HAA R
W
Sk
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Chemically enhanced phytoextraction has been proposed as an effective approach to remove heavy metals from contaminated soil.

Pot experiments was conducted to evaluate the effects of ethylene diamine disuccinate (EDDS), ethylene diamine tetraacetate (EDTA) and

nitrilotriacetic acid (NTA) on the uptake of heavy metals (Pb, Cd and As) from multiple metal-contaminated field soils with Pteris cretica var.

nervosa. Each chelant was applied to soil pots cultivated with P. cretica var. nervosa at the rates of 0, 1.5, 3, 6, 12 mmol/kg. The results showed that

all tested Chelators induced no significant effects on biomass, which indicated that P. cretica var. nervosa was high tolerant to tested Chelators. The

application of 6, 12 mmol/kg EDTA significantly increased soil Pb bioavailability and the concentrations of Pb of P. cretica var. nervosa. The

maximum Pb concentrations reached (47.4+ 1.7) mg/kg in shoot of P. cretica var. nervosa which was 3.66 times higher than that in CK with no

chelators were applied. Additionally, the application of 6, 12 mmol/kg EDTA also significantly increased soil Cd bioavailability but did not

significantly affect Cd concentrations in shoots of tested plant. The application of 6 mmol/kg EDDS and 3 mmol/kg NTA significantly increased soil

As bioavailability as well as the concentrations of As in shoots of tested plant. The maximum As concentrations reached (276 + 10) mg/kg in shoot of

P. cretica var. nervosa. The uptakes of Pb and As in P. cretica var. nervosa respectively exposed to 6 mmol/kg EDTA and 6 mmol/kg EDDS reached

(317+53) pg/pot and (873 £41) pg/pot.
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