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Effects of waste foam concrete on the passivation of cadmium and
arsenic in soil and the total amount of plant enrichment

FU Shijin WU Yuejun HEShuhai WANG Haimei”

(Hainan Ecological Environment Monitoring Center Station, Haikou, 571126, China)

Abstract: Soil samples were collected from the miné soil/and planted as lettuce as a hyperaccumulator. Pot
experiments were conducted to explore the change of the proportion of cadmium and arsenic in soil and the difference
of migration and transformation in soil lettuce. The results show that foam concrete contains a large amount of
carbonate and cement hydration products, and.contains Fe, Al and other elements. With the increase of the amount of
passivator, the ion exchange state of Cd in soil decreased from 97% to 55%, and it was transformed into carbonate
state, iron manganese oxide state’and humic¢ acid state. The content of Cd in the dry weight of lettuce decreased from
4.12 mg-kg™" 10 2.15,mg-kg™", and the proportion of humic acid state of As in the soil decreased from 33% to 24%,
which was transformed into iron manganese oxidation state and ion exchange state. The content of As in the dry weight
of lettuce increased from 0.07 mg+kg ' to 0.13 mg-kg™'. Therefore, the waste foam concrete has a certain passivation
effect on heavy metals in the soil, which can reduce the migration ability of heavy metals from soil to plants.

Keywords : foam concrete, soil, lettuce, heavy metal speciation, migration and transformation.
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FRARM AR AR X RZE L, ARXT G LBRZeY) , 51T 100 B, 4% 0% .0.2% ,0.6% . 1.0% ¥ J5T 5 Lk 4]
IINEEAE ) BOR &350 J5 1Y 13 500.0 g e A AT A0S XGRS H T E S RIE A S EE.

VI 22 Ve 4R ME Y, UK S 3 d 2R )5 P 22 SR Ak 1 S 480 h 59548 30 d.
1.2 3R

PR A S5 B TR R G (ICP-OES) . ICAP7200, 35 [ Thermo 23 7 ; /8 B 2T #8 6 1%4% (FTIR ) ; FTIR650, K it
WRPLE S HAR R A R E X ST ATHML (XRD) : DX-2700BH , 75 ¥ TeAL 8  BR A 5 ; X BT 3806 (XRF) ;
S8-Tiger, 18 %] Bruker 2\ ).
1.3 S

43 BI2RH FTIR A XRD X6l AL I TR AE. FTIR 2047 - A5 AR M+ e 5 FE R, BB 4 3500—400 em ™, 43
PEFH 4.0 em™ " XRD BT B EEALFIML T R R, B = 200 H LA, B 56k K T XRD 4387, 43 87 4148 5°—70°,
40 KV,40 mA. XRF S04 . AR a4k 55, ARV R i 70024 T 5

FEIOR N T 4 T 1 S K T 22 S A ZE SR AR B AR R BY I8, 2588 F oK i kb B34 )5 F 10596875 30 min, f )5
T 65 CHT ZEE IR T8, B&/F IR 0.2 g YT MK T 10 mL 1) 10% HNO, HIEfF 24 h Rl

THP S IRTEAATE - (1) KA FREL 2.50 g L3RRS A 25.0 mL 2818 /K R %5 2 b, B LTS < | O 7 3% i
(2) B T3S A5 8 100 mL 258 TR BRSO K B AFR I, A 1.0 mol - L™ AL BE VAT 25.0 mL, %352 h J5 B35 W A2
(3) BRERELZS  JH 100 mL 253 F /K PRI B T3 S48 , A 1.0 mol - L™ B BRENTA L 25.0 mL, 735 5 h J& B 38 WO E .
(4) IBHERE A7 100 mL 28 TR PR IRIRIRELAS IR A 0.1 mol - L™ FEBEFREAVATR 50 mL, %35 3 h, {1 F4 sk i B
10 mL _E3EWANA 5.0 mL ¥ HNO, 1.0 mL ¥ HCIO, IR 2 HH B 1.0 mE HCI(1+ ) R EME R AR
10 mL, JUE 255 VA 1.0 mL A 2 3% HNO, (1+1) , FZKZESLE 45 2 10 mLL 5. (5) YRR A A 100 mL K5
FKUERE RS ERE , IIA 0.25 mol - L™ Eh PR FEME-FR IR SO mL, ML 175 IE. (6) BB A HLES A7 . FH 100 mL £ 5
FIK YRR AT AL HRME A 0.02 mol-L™' 9 ¥k HNO, 3.0 mL 1 5.0 mlaH,0,, T 83 C/K¥ 1.5 h J5iINA 3.0 mL H,0,
YREEKIE 1 h, BUBARHG A 0.32 mol - L7 B AR B — MM R A M 2.5 mby JF KB F/AKE A E 50 mL, B35 R &.
(7) BRI ASHTAL I E B (ER Y &8 ICH e HENG 55 8 I BT k) (HI 766—2015) , ] 40.0 mL K5 F
IR PSR A WA TR KT EE4Nid 200 H i, FREL 0.20 g ad sk i in > SR8, IA 1 mL bR 4 mL AR .1 mL &
FERFN 1 mL WEEUK , 5 PO i 5 A H B SRR T 150 CH M ZEIE T, o K E A ZE 25.0 mL, B E R E.

2 R 57t (Results and discussion )
2.1 #E FTIR XRD #1 XRF 1

AL FTIR B XRD 43#745 5L AL , 2 7 VA K Ve A B 7E 1454 cm™ 1875 em ™' 4bSky CO,* Wil 1635 em ™ 2y
C=0(—CO0™ ) Wl S 968 cm ™' b Jg Sie—0( C—S—H) "2 XRD 431 & 3R, 75 20 = 11.5° J 45T A A AT 5106, 1 BH 76 #4
LN AEEBTAN Z L I AEBANAT 25 5. 20=22.0° 71 20=27.7° I E5 K A7 AT ST 06, B4R P A7 /e K& F Ca™ B R IR, TT LAk 1= 48
PRI Ca™ 7 B T8 S Wl A7 10 5 A 43 W) S SRt o 4 TR L N BRI SR S 77 19 CO, ™" BLAbh, AL )
IRACHE RS ( CA=S—H) 2k = HExr 1R WA 2544 (7K e KAk P= 9, b 35 4 JB AN AN EL A W B BRI AL S8 VE T, IR 21t T 4
JB B R AR BURE P ) 2 A | R AL T R B B A i — s kA R

L XREF XTEEAERIA b = B T T R AL (3R 1) Bk sr EELL Si0, Ml CaO, B4k H1 ) Fe Al 450K AT
PITE pH BT 250 R AR L4 h Cd As B T 5840 Sk 25 & R T 4208 mh B8 7 28 #0725 ) kil e TR A e ke

R EFHIRIREE LB A2 A
Table 1 Chemical compositions of passivating agent

Na,0 MgO AL O, Si0, K,0 Ca0 Fe,0, co, S0,

W/ % 0.54 1.55 7.86 34.15 0.53 37.2 5.68 10.81 1.68

2.2 gifbFI T EEEH Cd As B S AR

Bt 25 i AL A0 4 P A I (36 2) , B8 RY pH {1 6.94 [T 8.22, A AL (SOM) &4 i 23.5 mg-kg ' BG N =
27.7 mg-ke™ AHUT IR IE RILAFRPA T LIS £ 8 & T &4 3 T35 454 S EH, A5 5 7 28 e 25 & BRI
BEAN AL B Fe Al 29504 S SOM AT DAFE a7 418 o (4 FH B 7303t (CEC) 38 i %o HLAPAE S 58 H Y Cd L As 19
SER T U B, T2 SR BA R AR L HE R 0 Cd L As RISV I E AR R, Cd  As S EEIER K.

Wit 5 B AL R R B, £ Cd ASRDE S B ELBIA 3 B B 28 b R B InER AL R 38 Cd BB R BB T35 #H
BNE BB T 97% 04 He ], 5 Gl AL 70 FHE M 0.0% 52 1.0% , Cd BYES T AR L B i 97% [ 2 55% , RIS L
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Bl 0.1%3E % 10% , EFEFRASH 0.3% 38 E 11% , Pih 8 A H 0.9%1E E 23%.
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Table 2 Physical and chemical properties of soil with different amounts of passivating agent

- CEC/ SoM/ Cd/(mg-kg™") As/(mg-kg™")
(emol-kg™) (mg-kg™) P A T fa Fh A A T fa
Ji e 6.94 12.21 23.5 53.38 51.34 82.29 81.79
0.2%%ti Ak 7 - 1- 1% 7.40 12.79 24.7 53.38 52.28 82.29 82.23
0.6% %Ak 5 - 1- 1% 8.02 13.30 25.1 53.38 51.21 82.29 81.04
L.0%4tAk -+ 45 8.22 13.69 27.7 53.38 52.07 82.29 80.95

THEF As BIRFIEALLBE Cd fifrE B K2R KRB SR RIS LS PRSI T L3 B oo s Lt i
AR BEE AN B 0.0% 35N ZE 1.0% , Hoag 738 L il 2% 38 = 2 5% , T AE R A HL il il 33% K& AR E 24%.
Cd 5 As 7R 3a I B 5 5a S il ALY SE R L Bl R HEP Cd B FACHAS B> | As T 5 F i HABTEAS B Z /K H .01 As
VAR S5IA8E pH B — @M BEZE pH EAOTHES, As DL MRS 0i 0 37 7 % 16 A 72 X777 s e TR TREE R & Ak
HW Fe Al JUE, FEE BRI, 38 b (9 840 S A i & Bt & 3 m, 0045 As I RAR S S HUMl il 619 38 i 2
64%. /1 AT L, K R REATAL N Cd ASEALVE AL TXF As IBIAEVE L. i TASS2 38 rh Bl AL R A ok B 1%, IR
e Cd | As 154 ) 3 b RS B Rt A0 750 F
2.3 AFEEFIHE THMZR T Cd As AL

ML B 2 Y Cd | As B EEEATIN A KB, 2 30 Cd AY B 4 IR R As. J0 A Ak ) A eI AR B4t 22 3%
1 Cd &E4.12 mg- kg™, HIEAEILF I E 0.2% .0.6% . 1.0% B R il E 388 Cd & &2 91 F R E 3.84.2.56,
2.2 mg-kg ' As B FACHA MBI, A S As 2 T IR ST As MAEYEEME . Cd %, B A B X
As BYE SRBUN SR, AR St As B & BRI R .

3 458 ( Conclusion)

(DXL Cd f As IS LG22 S0 8, B9 Cd 5 DL T AS M ASTETE, Ffl i3k 97%. 13 As LIZFb
T BAFTE 5 IR/ INHER 43 500 A SE AL 25> TR R A S BB 75> B8 P e B> R IR SR A5 AL I Cd L As OB ARk R
AR 2R %t Cd BYBlAL /R A o 4 R TR Al A7) 203 ks - S P Ac S Cd AL MR R RS B R IR A B
BEAAS HT Cd 5 As A NSE S R L AIER T, £3Eh Cd B 7838 Ml b & 50 R ISR ES As
BEAR R ] ASHAS SRR TR

(2) H Cd Al As (O3 PER ] 28+ B8P ARTRITE 25 10 H ) 22 S 95K Tl 22 S5 88 7 S 4 25 HU ) 0 11 Cd 8 4R iz K
T As (HBEEEALF B IA , S T Cd H EHEE R 2 SE P ae ) HHE TR As SRS B E 5 258
B, RN As SRISHHER .
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