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Removal of Cd from contaminated soil using amino acid salt

JI Meng—meng'?, WANG Xing—xing'?, MA Huan—huan'?, ZHANG Chang—bo’, RUAN Wen—quan'?, REN Hong-yan'?, DENG Yun'*

(1. School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China; 2. Jiangsu Biomass Energy and Carbon
Reduction Technology Engineering Laboratory, Wuxi 214122, China; 3. Agro—Environmental Protection Institute, Ministry of Agriculture
and Rural Affairs, Tianjin 300191, China)

Abstract: To reduce the impact of washing on soil, a [Gly|[H,PO.] salt was selected from among 12 different phosphoric acid salts for its
higher removal percentage and low cost. The influence of operational conditions, including agent concentrations, extraction time, liquid to
soil ratio, and pH, was investigated. The impact of washing on soil was also studied. The results indicated that when the agent concentration
was 0.3 mol* L', the liquid/solid ratio was 4, the washing time was 60 min, and a Cd( Il ) removal percentage of 55.4% could be achieved.
The levels of organic matter, available K, total N, and total P in the soil increased after washing. The activity of soil dehydrogenase and
glucosidase decreased at first, but increased by 61.3% and 37.3%, respectively, 28 days after washing. Addition of Ca(OH)to the washing
effluent at a concentration of 20 ¢ - L', achieved a 96.57% removal percentage of Cd, lower than the discharge requirements in
Comprehensive Sewage Discharge Standard (GB 8978—1996) (<0.1 mg- L"). This study suggests that [Gly][H.PO,] can be considered as
an environmental friendly washing agent for Cd( Il ) contaminated soil.
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S RIS Y 5] & A S T AR Ak IR A
R FE i A E 5 R A& R Z R EY, B
JEAAL 2350 AR R Ty RE , 1M H AT 38 R AR AR R
ANFEPR N, P28k (W i) 1238 R s 4, T AE 3%
NAARAEERR S, 753 E 48 S Ye b, Cd B AR A
ALt e, 10 H Cd XA W 2 PR, IR 38 D)5
BT A B CAT5 e IR F A

H ATERXT Cd 75 e 38 A 46 52 AR e B 5L H AT 43
NP R B R B EE T, R
B2 P AL 2E R e B T BLOE B LI i 4
Ja& R AR B A B Tz Y, B RE R
PRI B AR ELAT 5 3 IR RIOR  (H S i - 3 AR T
0o WK 3R R, B 2 %+ e A WA B AR O
DRI, 34 T R A0k A g EL T 39 o 5 i A/ N A
TR B Ry IR R AR 1) B

HAG, N, N = (1,2-2 %8 - 36) WKL AR
(EDDS) &R — LB PUAI (GLDA) JEHIFR A LR
SR TN B A O A i 1) “ B IR R . Wang 6 BFSY
T GLDA X} Cd 75 ¢ + Mk vk, Cd L Br &0l ik
59.40% ¥ GLDA 5B RRIR A WL, Cd 2 BRF 4 &
RBAER 1.27 fi5 o kPR S 1 SR A R b ST
PEA FTREAIS , Bl ISR E, BRI Ry X - S IR /N
Il P SR FH B TR bR 8 790 A R — P s R A SR %o
Cd 75 Y + 3 JEA TR VE , Cd 2R % 65.65% , H itk vk
Je g rp S IR S P BRI B R R . Klik ST
P 5 U v B IR B SR b 3 R Y Cd, Cd 25 BR
NIk 66.00%. J FH A Ry PRI A AT BOR R L fiE
MWW A EAVER, BRI Cd, B
Jo e T KA HILE RE A1 AT DR ARk vk S R
TRER IR, SRR ER (B PR A LR B T A
SR IR (59 ) 5 TCALER K A R s AR Y —
RAMEL, LA TR TE 5 E YRR 5 2k
A A P EE A TR L A5 o JER SR kiR 2 A
R Rk IE 5 Cdis Y 1498, R B Cd B i, A
Rk e g B AL A LB T SR
SRR, T H AL SRR R Rk S & R B ORE T B
TF-(CI)FR R e e rp, n] B2 X Al A B s 35

U, Ve A 25 TR A K A I R i — AL AR
B R IRV FRGT  S95  f Sd

AR MR - 3 R e 0 £ B W 2 — | TRl B,
MY AR LT EFRICR . B A ILTREE Nkt
I, WE AT L skE G S AR, TR T L R . A
W W IR 15 2 35 2 S 107 A S 174 Tl i 2 56 TR 6 A S vk
F, I BERRLR G A a8 B w1 [ Gly [ Ho PO JER A it 58 %68
G T T IR BE R PR B R] A AT pH X bk
PERCR AT, LA R F - S B4 5 A 9 e
PERIFZI | R ER FREE AU TR bR R R A A JEL A
FIEA:hprte N

1 #MEEFE

1.1 EAL

Pt - B H A 50 R R S KR R )2 (0~
20 cm) , EAEZ ASRIT, B BRAE AR 38 Al B A5 2
Py, WFES ok 10 H (2 mm) FESL T, 2 R A
PRALE BN 1 BT .
1.2 LR F

3t St | - - B A R S T O MR
B HEARA A w] . HAb R o 4 Hr sk, 1 1 [
AR A RA R LI K& ik Ak
B K. SIS T A LR O H & R [Gly). 7 & R
[Thr] 4% 2 B2 [Arg] . >} e 24 12 [ Cys] . 41 24 & [His | F N—
H & W -2 R[N-GCly].
1.3 KBHE
1.3.1 BB SEIRER K VA T il £

HE 5 Tao S5 Ty 1k il 25 Wl 1R 2 35 1R R 7K %
o B 6 B HERR (AA) 3 0l 5 B R 4% B /R LK 12 1
301, E IR RSN 2 h, 20 5 A4 S [AA][HLPO.]
[AAL[PO], A B I B IR 2 S R h — i ik T 5255, 75
—HRAME T 20 COKFE IR & .
1.3.2 Al 48 v Cd Ak

PRES5.00 g sl 44 T — 541 50 mL 93RS .0
B A3 A 20 mL Y& FE R 0.3 mol - L Y B iR 22 i
FRER KSR o B 08 R TR R iR 0 4 Hh R ik
PES h(FE# 160 r-min™', i EE 25 °C) ;- % f5 09 &0

F1 TEEXELER

Table 1 Basic physical and chemical properties of soil

AP

2R U MR PR T A

s N7A -A"A e
pH Organic matter/ C?H;L S*)l}j‘; Sﬁ/j/\/q Total N/ Total P/ Available K/ CEC/ ( C(ll(/ )
(g-kg™) Rl e andrre (mg-kg™) (mg-kg™) (mg-kg™) (cmol-kg™) merxe
6.40+0.26 9.61+0.12 15.36£1.76  55.04+1.78  29.60+1.45  0.29+0.09 0.33+0.08 29.80+1.23 13.52+0.71 1.25+0.32
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TS S PR RS IR AT Cd TG e VRO 331

74 000 r-min™ 5 3 R 2.0 10 min; B0 5 5 i
Wk 0.45 pm BRI, i I A 3 e BETH(H A,
BEE, AA=7000) P B Cd TR

1.3.3 A[R] 35 & B2 T [Gly [HoPO.%T -3 v Cd 1Y
ik

FRIC5.00 g Hiak 4 T — F 51 50 mL 1 BRSO
B I 20 mL ¥4 0.1.0.2.0.3.0.4.0.5.,
0.6.0.7 mol + L™ 1 0.8 mol « L™ FR K & 7 7K 15 W, #5255
O TRCE TE IR IR 9 48 (5% 3160 - min™, IR
25 CHYRTHIMRBE S h, Cd e ML #:0R] 1.3.2.

1.3.4 /S [a] ik 6 15 18] F [Gly|[H.POL) X} 4 38 v Cd 1)
8%

FRECS5.00 g (sl -4 T — 551 50 mL A DR
BRI 20 mL ¥ 4 0.3 mol - L7 (LT 1.3.3) (it
e K R, B 0 A8 R B T R R 3 A b (e
160 r-min™', I B 25 °C) 43 5% 37 ik 1% 3060120,
240,480,720 .1 080 min £ 1 440 min, Cd ¥ J& i 7
IR 1.3.2,

1.3.5 AW+ F[Gly[H.POLR 433 Cd Ak Uk

FRELS5.00 ¢ R 1 FEF 50 mL (3R 2.0
435 A 10,20,25.30.35 mL A1 40 mL ¥ 4 0.3
mol « L™ AR bR 8 770 A ¥ 8, %o Iz A = EE 433l R 2 4
5.6.7 F18 B BLOETHCE TE IR IR A v (53 160 1+
min™', I & 25 C) IR Pk 60 min(FE T 1.3.4) , Cd ¥k
BEm 7 W] 1.3.2,

1.3.6 A[E pH F[Gly][H,PO X} -3 Cd By ikt

FREL5.00 g i +FEF 50 mL (3R B O
A3 B 20 mL (3T 1.3.5) ¥ EE 5 0.3 mol - L (%
T 1.3.3) bR R A WL, 43 591 98 15 v W pH Ry 2.3
4.5.6.7.8.9 F 10, #2508 ik & T H IR IR 7 56
(338 160 r-min™', JELE 25 °C) =% 3 60 min (3T
1.3.4), Cd ¥ B Uy i W] 1.3.2.

1.3.7 14 CA A5 A AR AR A T i I

PAIGlyl[H2PO R R R, 7E— 22 5518 T ikt B
WV I B 25 B T KIE Ve 3 0, A AR IKT SR A
BCR 3% 228 0L 8 4 IR TE 40 A o 4% -k
b AR 2= 53 B 5 )R g I Rk R
pH BRI R A ML LA S R AR A A 4
Fro pH BT GE (K 4 el 2.5) 5 S R 41
P b 5 RUR R LG R0 5 TR R
FHB IR Z BB IO 10 A2 5 A7 HLJBT R FH B 4% R B 4L A L
T BRI 2 5 A HERLAR 43 A (5 SO 0 5 )
FE . I HNOs-HCIO,—HF =4 &5 , KA

JE P WAL S 6 BE I 22 Cd R B 5 2R A 600
N ) 5 o S L 9 B A W S T
1.3.8 RV Ak 3

FE— Z5 15 mL (B0 A 10 mLIEE Y
WKV, T 4% 0 0.1.,0.2,0.3.,0.4,0.5.0.6 .0.7 g
F10.8 g Ca(OH )3 B B 0B ARG 7R 2L 120 v+
min~' A5 PR 2 h, P& 3% J5 7E 3 000 v min™' $5 3 T
B0 15 min, B0 5, FIEWT 0.45 pm BRI, {5k
YR o R EE T CH AR, B, AA-7000) I 22 I8
HCd VR EE .
1.4 iR IE
141 WRPE BRI

WRTR ST, B RIS 1 5 44 i, U Cd B 3
WEABRR EARE AKX (DI
[Cd**]. x VX 1000

[Cd> o x W

A [Cd™ MR BRI CA R T, mg - L5 V I BRI
B Ls[Cd o B3 C* MR E , mg-kg™'s Wk 1358
Fi g
1.4.2 ksl )2

SR — 48l 12 g 2y R S A it
G 3RO R Ze b o L2 (2)~20(3) «

— R TTRE  q=qi[1-e"")] (2)

e Skat
—HHIFEI R = (3)

S e M IRVR B R, min g go A -7 B RRE R, mg -
kg5 ko oA UHE— % SN TR SRR R, min' s ke AT 2R
O R AL kg - mg e min”' .

2 ZER59%h

2.1 #EEFIT Cd BRI

WA 1S, [AAHPO, X 135 Cd i 5B 14 75
TTAAL[PO.], iX A] BE 42 FH T [AA][H.POL] FE[AAT[PO.]
B K, KA HE B HOX A BRIV F o, HA
W20 H 5 - AR IR B A Cd* e AR 52 A R
1E 6 A [AAL[PO.] H | [GlyL[POL] X Cd 2 B 6 &% &
J 41.81%, [Arg[POL R Cd 2= B R &A%, Jy 7.97%,
[AA][H:PO] ', [Cys][HoPOL AT Cd 25 BR R e i, N
66.03% , X W] BE /& F T FL 2 1 2 [AA][H.PO.] H ot
1, [Gly][H.POL T Cd KBRFIRZ , J 56.28%. W T
Gly J& A4 F i e /MR 2 2L R, R 3L A — 1 H
i, Fozs A B fe /s, 8 5 5 Cd R A4, TR U
[Gly|[H.PO.] s B g ™, e F 4P BiA, Cys i

E,= x100% (1)
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Gly His Cys N-Gly Thr Arg
SAHERRER P BH 25T Cation in amino acid salt
ARV SR 3R b BN 22 5 1. 35 (P<0.05) . T IR
Different lowercase letters indicate significant differences among
treatments (<0.05). The same below

LR Cd KB
Removal percentage of Cd in soil/%

Bl AEBBREERHR T HEP A ERE
Figure 1 Removal percentage of Cd( Il ) by different amino acid
based salts

M Gly B A% (4 10 £ , X B 5 19 Cd 25 BRRAL S 9.75 4
A 53, PR 7 5 2209 52 56 Hh B 5[ Gly [ Ha POy
WRBE]
2.2 MEEFIREX Cd EBR R
PR B 25 b 4 Cd LR A H %
Nz —o N2 FiR, Cd L BR 3R BEM R e R A 3
T T o R AV BE AE 0.1~0.3 mol - L' S Bl Y B
Cd ZBR A IG R A, 3 It T [Gly|[H.POL ] 5 1Y 1
T AL T B 2 SO AR HE T CdP 5 b A
HAER, MRS T Cd AR5 Yk 750 e B 7
0.3~0.8 mol « L™ §i [l A IR, Cd 2 53 6 Bl Ik Pk 7] v J 32 34
T Tt = i R BT IR IR R , B R MR 0.8 mol - L' B
BIMRBERC R L 0.3 mol - L I AT E R AL B 5.9
Oy R X RIS SRk & AR Cd B 2B,
P R Ve MR B Ok B LS A B ) Cd ™,
Xiao ZFE F L BRI UE & Cd V5 Y + HE R, 25 B 2R b

80T

ab ;
60t e de cd bic _I_d —i—

f
401 g
20
0
01 02 03 04 05 06 07 08
TR BE Concentration of washing agents/(mol+L™)

B2 R ERRERE T3 LEP CABERE
Figure 2 Removal percentage of Cd( Il ) from soil by washing

I Cd LR
Removal percentage of Cd in so0il/%

agent at different concentrations

1% WHART]

WP T A AL A S AR WG AL, 7E LR MR E M 0.1
mol - LB, X} 338 vp Cd LB R e ik 81 40% A4
2.3 i ETEXT Cd KR =R 20

Cd £ B2 Bk e i [ B $2 5 o 4n &l 3(a) Jir
N, AEWRBE B BT 60 min P, Cd Z2BR 3 T, A b
N Y B 5 7E 60~1 440 min N Cd 258 F FH50F
%, e SN B o TR PR RN B B IR R
Cd> & A PO #8240, mT B 3 i 5 3
M 48 o 12 S B B S N ok B T B, Pl g
Jo Tz B R AR R 1 1 APk b, RV I
5 AR NS A i B Cd R A E A
CA™ ¥ F IR PR 3 AT BB 2 78 Ik 1 14 12 3 I 17 By
B, CWARHT I CA 9 PR T i 2] 38 . Ho 552
HERA Ph CAZ5 L RAERIE RN TP PES60F R A AE R I
PR RR 11 5 PR B 8 PRI T

Ry f AT 4 S A IR P R R BN ) SR R
MRS Sy AR — B 2 R sy
T3 X R PR PR HEA T4 . Meng S84 SR FH B A
PR R E & Cd TG e 3t Xk sk FE kA T 30 1 24 40
A KRG )12 R E RO B . — s 12
PR SE FH T [ - 38 PP T e 0 ik AR G, A
VRAH (1) & A 3 B AT 38 43 -4 1) 2 Rl — 28l
7 AR 4 b Cd R B A2 vk T
Y Z AL 2EAE BRI IR R SE A AR S A Bt
o WK 3(h) FiroR , e Pk s B B, 5idis 5 — 28
127 RN B 3 v 5 618 S 7 B B, B 5 %
SRR R S . MR 2 PR, — R 1207
TIERBRI N 0982 1, — R 1 TS R
R370.987 6, K It , AT IA R 280 )15 7 B b — 2 )
J12E 07 R IS A R R AR e R
2.4 L3 Cd BB R

WA R E R A EESE . AR
I, s YW AN AR SRR R T A A, DAk ok
SRR SRR AR s 5 W - Eead vy, D& ™ A R ik ok
SR, 2 5 S50 LA IE R HLAL B RS e, W+
FeXF Cd B R B2 AN &l 4 Fr s, Cd 25 B %6 bl 45 T
+ FO R FREEE R, M HOAE 2~4 B B T
P3G, Cd Ze B et i i sl bl i B i PR T
S AARFR, A= 498 e 4 I 5 ke 0 e o B A, DA 2%
Brog B AR, Mt L 44 E 8 B, Cd LR %
UM 55.4% $2 55 2 62.3% , 3% J& FH T AEWR L e ohy 4 15,
T HERUR RS A, AR SRR e o B ik
R A T R A, AT — 24 bk
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First order kinetic equation
e G

Second order kinetic equation
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0 200 400 600 800 1000 1200 1400 1600
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B3 MR AR R MR 8 T LER CANERER CAdELIEPHBTI S1FE

Figure 3 Removal percentage of Cd( Il ) from soil by washing agent at different washing time and kinetics of Cd desorption from soils

2 [Cly|[H.PO.JibkE TR TP CAMBI TF S
Table 2 Kinetic parameters of Cd in the contaminated soils

washed by [Gly|[H.PO.]

— R 1 e ZEh e
First order kinetic equation Second order kinetic equation
(]1/ . 2 (]2/ K/ 2
(mg-kg™) Ki/min R (mg-kg") (kg-mg'-min™) fe
0.7310 4.1943 09821 0.696 6 1.786 4 0.987 6
s 7T
= b a
@ 60 - d cd b,lf: T =
B=) T T T L
= + B
&) e
%%4& f 2
° T
3§
=5 30f
B
[}
H =
ERRRE
=}
E
O
=0

2 3 4 5 6 7 8
W+ H Liquid/soil ratio

B4 #iEFIERE KL T L ER CdRERE
Figure 4 Removal percentage of Cd( Il ) from soil by washing

agent at different liquid/soil ratios

R, I, RSl I E N4 1,
2.5 kiR pH 3t Cd EBRER N

WREF] pHIZ S IR 1 — B K, W
& 5 fif 7R, 7E pH K 2~8 I, Cd 2B R Bl pH T 55 1 [
ik X AT RE R pH BAKET , 58 Cd B sl 4
S8R, Co P4 ik 52 238 5T KPS 98 3 591 T V5 A FH A B e, ot
A AFFET 2 05 B G Cd> & AR B 7 58 40 AT
Cd Y. 4 pH>8 B, Ik Pk &4 B pH T 5 1 T 5
XA RESE oA HOH OH M &2, Cd Sk e & A 4% &
SN, FLIR A G 0 10 Vs i P35 it A ek 398 5 1 v, A
M ABKGEH o Maity 552 H B Z P15 g -3

§ 51
3 a
Z 60F =7 b
e
_H\/[KB 45
S 2 : d
- e
%@3& ;
1 —-
& g ho.
i FMT j
=}
E N
%
=0
2 23 3 4 5 6 7 8 9 10

pH
E5 WBEFIFERR pH T Xt L1 Cd By EBRE
Figure 5 Removal percentage of Cd( Il ) from soil by washing
agent at different pH

Ph B, % BRI 5 S B B, B pH T 37, Cd 25 Bk
FWA T . BT 0.3 mol - L& KPR EL 7 W 1Y pH
2.3, Cd EBHR N 55.4% , 1 H T pH A 2 1 1) Ze %
IR T 4.6 4 E 43 5, R, 5 Seif o sh AR gk — 28 15
SSLPRVE W pH .
26 KXAIELEEEREEET

WMk AT LIRS B S WA A BT T
i A MR PE O HLEER, Q0 R 6 R L IR BERT , 13
B4 )8 Cd DAFR AT $2 B (F1) AT if 245 (F2) Film] 4
A (F3) R 3, = F Br i el 5351 8 37.69% .32.62%
F126.15%, 5% it 25 (F4) Jr o Ee i 4/, AR 3.54%
1 T4 880 Cd #E 38 b B Sl M R aT s iy 1 225
FRIEAS (F4)PY R A 3G 48 AR A (F4) 4
BT 2. SICly[HPOJIKBESS , & TEA Cd 22
BRFNZE 3 Fin , - HE R rT R HUES Cd (F1) B9 25 B
H R 75.51%, Al b R CAd(F2) Y £ BR % H 50.94%,
AAAAGAS CA(F3) B 2Bk %R 32.35%, ik vk J L3
Cd ARG S EILFILT 55.51%,
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Figure 6 Cd( Il ) form distribution of soils before and

after washing

27 wikETE LIEEA M RT N

P S A B A BT AR A B R 4 i, g
pH 6.4 FEAIKZE 3.8, A ML & i h 9.61 g-kg ' N2
12.77 g kg, A &= H 029 g- kg Lﬂ§3 12g:
kg™, SVBEHT 0.33 g kg " HEN A 3.18 g kg, X JEH T
[Gly[HoPOLH & A e VR B C R |, k5 5k B8 7 1 43¢
b R i 29.8 mg kg FHE £ 35.1 mgtkg !,
AT BESE IR S R, A2 itk T B

55.04% &A% 2 44.34% , 70 ki (20~2 000 wm) (5 Fb i
29.6% T+ % 32.21%, k) L3 e T . Xk
VERT IS B9 L SEET T SEM FHG RIS 404, a5 SR an & 7 By

(a)hyt i

(b)[Gly][H.PO.J#kLE S5

B 7 MERTE T EEEER(x10 0001%)

Wi SEIRSRRARH IS LR (<2 pm) i 1 Figure 7 Electron micrograph of soil before and after washing
1 15.36% I F+ % 24.45%, ¥ Ki (2~20 pm) /i b (x10 000 times )
R3 REAETEFERSCA(D RESBMERE
Table 3 Cd( Il ) content before and after washing
CA(IDIEZS Cd( 1T )form B H Item Jit e 1
F1 “rim Content/(mg-kg™) 0.490+0.071 0.120+0.005
3B Removal rate/% — 75.51+4.31
7 kb Proportion/% 37.69+1.04 20.97+1.75
F2 i Content/(mg-kg™) 0.424+0.091 0.208+0.052
2257 Removal rate/% — 50.94+4.15
5 b Proportion/% 32.62+1.87 36.36+2.03
F3 P Content/(mg-kg™) 0.340+0.112 0.230+0.081
2257 Removal rate/% — 32.35+6.12
it Proportion/% 26.15+1.45 40.21+1.09
F4 it Content/(mg-kg™) 0.046+0.007 0.014+0.004
%% Removal rate/% — 69.56+5.12
5 e Proportion/% 3.54+1.07 2.44+0.86
R4 MR LBEELERNER
Table 4 Physical and chemical properties of soil before and after washing
T+ 3% AL SA Py AR WA 2H A, Grain composition/%
Soils pH Organic matter/(g-kg™") Total N/(g-kg™) Total P/(g-kg™) Available K/(mg-kg™")  #bf; Sand Yk Silm FRE Clay
JEt 64020262 9.61+0.12 0.29+0.09b  0.33+0.08b 29.80+1.23h 20.60+1.45a  55.04+1.78a  15.36+1.76b
WL 3.80+0.16b 12.77+0.30a 3.12+0.23a 3.18+0.15a 35.10+1.78a 32.21+2.43a  44.34+2.04b  23.45%1.39a

1 [FFR R NE B /R A B R 22 5 8.3 (P<0.05) .

Note: Different lowercase letters in a column indicate significant differences among treatments at P<0.05.
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Figure 8 Influence of soil enzyme activity with time after washing
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Figure 9 Effects of Ca(OH), concentration on Cd removal

effiency and solution pH

Ca(OH ), ¥ Ry 20 g+ L7 IR UEIE W pH Ry 5.81 B, )%
W Cd B2 B 181X 96.57% , I R TR Cd & it ik
F 5K 25 A HERAR ) (GB 8978—1996) 1) HE i
K(<0.1 mg-L™") o Meng Z A -8 VE R i
Cd 25 51 W 1A HLITE BOES T 7K 1Y Cd—org—Ca
AEY ., 2 Ca(OH)WKE > 20 g- LB, Cd ZBR K pifi
Ca (OH ), USRI B N 3% 26 T B, B &880 1F 30% /2
Fo XA HESE Cd—org—Ca 45 G WU EREE pH Tt = 1
VA, T80T BRI PRI
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ARSCHIFFE T 12 P iR 2 LR 6 A M bk e 370 % Cd
15 Y e Cd 1 R BRACRE 56T bk &R A 22 5
A B[ Gly [ HoPOLWE R Ik R I F 0 bk vk T2 801 7
Ak

(1) [Gly][H2POLJAE A 3k 358 700 % 5 4 -3 vp Cd 1Y
FBR R, M[Gly|[HPOLJHE 4 0.3 mol - L7 I 4= Fb
41 R 60 min pH Sy 2.3 B, Cd A BRFRK
55.4% SR, 7652 R A AR XS 2 S L BRR , v]
AT YRRV S T2 AR = SR R BR R

(2) [Gly][H.PO |3k e X 4 Btk o iy 5 ma 45 /8, +
R R R B P T 2.83 g- kg F12.85 g kg,
MR R T 32.88% , MU R T 17.79% , i A 1§
T 1 B — 0 260 W T TS A 4 AR R T 61.30% Al
37.29%.

(3)TEWRBEIE W& TP A Ca(OH ), AT 25500 2 14
Y Cd, 2 Ca(OH) MR JE N 20 g- L7, JE W P Cd 25
BT K 96.57% , Cd e FEAR T (15 K £7 G HE i bn 1)
(GB 8978—1996 ) Y HFI % 3K (<0.1 mg-L™) .
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