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Speciation Analysis of Heavy Metals in Fe—Mn Nodules Soil in Litang Karst Area
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(Institution of Karst Geology, CAGS, Guilin Guangxi 541004)

Abstract: The speciation of heavy metals in Fe—Mn nodules soil in Litang karst area was analyzed by using
Tessier A sequential extraction method, and the heavy metal contents were detected with atomic absorption
spectrophotometry (AAS). The results showed that in A and B layer soil, the highest proportion was found in
Cd, Cr, Cu, Pb and Zn of residual form and Mn of Fe and Mn—-oxides bound forms; Cd in bioavilable form
possessed the highest proportion in A and B layer soil, while others had very low. Cd was the main pollution in

this area. Mn in potential available form had the highest proportion, second to Pb, so attention should be given

to its impact.
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H47.8% /N K 3.21%, B 2 5 K K 36.21%, e/ Ay
1.68% , 2k i 45 1% 1) A7 A2 0 - 398 2 Ak 1 ot S JIE 7 5% W)
B, ORI T E S ES BT ER, R g R
A BAT — @ B BE A .
1.2 #s R &5 oM

DA 33 1 DX (R4 56 B M A5 K B0 A 6 2 AT 1) 8
LA S AT RAE i FERAE RN TS K7
W+ HURFE, 5P 1.0 mx0.6 m, 38% 0.6~0.8 m, LA
Tyt Z R FERE o AR TR SRR B R B
JE R A2 A ) IR, A kg Ao A
398 T A SR R - T T R AT AR B, B )
PR TR o 66 VR AT I 2 o TEA& TR A
Tessier A ¥ SLARHUE AT EE B o £ e, IEE
IIATALEE A KR, B: B TS, C: kIR b 45 &
A, D: A AAAS, B AL, Fo Ak WA H) 7Y
YR B IR 2 B s e % 58 i, TR ABE S HE S
O B AN A B A SR T 8 P B b I 3 A7 &5 SR 1P 3
fH.
2 RE55H
21 2EHRFELBLLZNEE

XTI AT A R S Al A, AL
BAMESETHE S EEIALER(E D. ABJZE T
4R % 19344 Mn, A8 4399 4 388.72 mg/kg
F1394.32 mg/kg; LIk Ay Zn, HAL 4> 7]k 230.81 mg/kg
A1 296.76 mg/kg: & & I /> A Cd, HAH 7 ail A
4.12 mg/kg F14.18 mg/kg; H 4 & 7 & (1) KN IT 4
Mn > Zn > Cr > Pb > Cu > Cd.
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Cd Cr Cu Pb Zn Mn
E1 tEABREESETESE
22 EEMBFTELERBAEZNATLENHE LK
221 tBEAEFELBTENHEN G iR XIHF
FXTIEAZHATESETEIES Ml (E 2,
Cd TG E B TE A DRI &8 3, S 51 68.50%,

PR A7, R 1 22.55%, A LA BT & LE )
/INT10.00% » 2K A A T EE TN T 1.00%, K
SRR IS5 A BT Ll 0. Cd It & k248
BRI R A F>B>E>D > A=C. CritZ ik
A LR A A, T 84.84%, JLUCH AL
A, B E 1 10.94% , Bk AL E A A BT A LN T
5.00% , B 18 #h 25 45 25 ] A8 3 25 B o Al T
0.50%, /KA FTH HLFI A 0. CrIt & AL LS B
At N E>E>D>B>C>A. CustE ML
TEA DRI A T, R 1 90.23%, IR LA,
e R 1K 8.34% , BRAER A AL S AT A LA /N T 5.00% 5 5k
PR 6 &5 G SR A2 WS /N T 0.50%, KT L
#1245 0. Cu GBI E B B &SN F > E >
D>B>C>A. Pt =M EEEIRES NI,
B 82.24% , IR M HE AL S, FEEM
15.77% , ZKES 25 P o7 LEEASE /IS, AXA 1.53%, W] AT e 2
5P EeAg /N T 0.50% , A AL T Ay EE AT/ T 0.10%,
BRPR TR &5 A 25 Ty Bl 00 Pb G R AL A T A R
AR HE>D>A>B>E > Co Zn G EMML%TE
SUFREAS N E, R F 1 88.34%, H U B AL H ik
A, HEER8.91%, AHLA It LA F 2.00%, 7K
WA BT BN T 1.00%, 7] A2 e & B o Ee ) s 1
0.50%, 1 IR £k 45 O 5 by LUk 0. Zn oG & (140 2%
AN A NF>D>E>A>B>Co Mn it
(P40 2 A5 LR ER S AL SO0 B, B 11 52.42%, S
U BRI A, o5 R 42.64%, T AT e 25 T o EL A9 AS
F15.00%, i 18 45 25 A 2 A WL K T o L3y
/NF0.50%. Mn IGE 62T R A a4 D
>FE>B>C>E>A,

222 +EBEFELBTENHENN G ik X
HIX B EHATESE KBS P mE 2,
Cd LR ML AT A DRI A 3, 5 B 21 59.46%,
YRS, R 21.91%, A HLART & L)
KT 10.00%, 4 10.08% , 2kl S AL 2 P o Lo gl /s T
10.00% , 7K A& A IR £h 45 & AP v Ll 24 0. Cd ot
TS B A% N F >B >E > D > A=C,
Cr G HE AT A LIRS0, & SR 81.22%,
BN, &R 12.84%, BRAR AL &S BT b B
KT 5.00%, A1 5.63% , ik I £k 45 45 A5 FH AT A8 $e B
7 EEB /N T 0.50%, ZKEE AT ELi o 0. Croc &R AL
LSRR NF>E>D>B>C>A, Cut
R FEES DRI E N E, 5 B8 93.65%, H ik
NS B AP 5 ELB /N T 5.00%, {0 3.82%, £1
HLA T & A 78 T 5.00% , 15 18 3h &5 & A L AT A4S #e
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AKEATT A 0. Cu e BRI F LA B4
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TP ARSI E S EA AR YR H
PRI, Mao AR #i5 # TE 25 AE WA H PRI KN H 2K« m]
I A LG KBTI 0] 3 , S e LE WA 5 w8
AR SRR IR Sh 45 & & VR A SR L
A, ATHAE R s A TR S IR A, ARew ik
W BRI o A ny A M A 5 T DA SE G ) B A
3 E G R TR AT R A — R AR 21
I%\[IZJ R
231 FEARELBLENEY TR LA L1E
AZEEEICE N ED TR YRR 1, CdIu R AT
HHE 4R o E ol B P Lo B, R 22.55%,
oAt H 4 g T R v MRS & Le N T 5.0%, H 4
T 1.00% , 3% 76 vl K H 2 BL Mn Bt o Be 9 5 s
53.04%, LUk h P, Jit v LuAdl 4 15.83%, HoAth B 43 % 7

FIWAE ] A S B oy Lo 2 45 10.00% 7547, A 1T A
ASbrMn oAb, WRE SR o E AR ST
il $5z w7, LA Cu TG 2 dse v, JT v LU A R 90.23% , B I
A Cd, Ity LU R 68.50%

232 L EBEEABELEWANTA A M4 T
B2 E & E e # MY TR WK 2, CdIeE T
HHE 4R o F bl B e s, o 21.91%,
oA <3 & oo 2= ) A A I oy Le A 22 4 1.00%, 1
/NT1.00%, Cu o 2 [ 0] A FHESHE 2 20 0, ¥ 76 v A1
AL Mn BT B, R 61.97%, FLURCh P, Ty L
111 24 32.43% , FLAh 43 76 298 7 o] R 2SI v LAl
Z11:20.00% 247, Cu 76 2 I 8 il R 28 P oy bl il e
%, 4 6.35%, AT AIHZSER Mn Je 25 48, AR ESJE T
FANI RSP o Ll d v, BA Cu o 28 ey oy B
%1124 93.65%, A K Cd, BT 5 LA 59.46% .

FR1 LEAEBEEETEZMEY AR %
EMFAE A& cd Cr Cu Pb Zn Mn
R 22.55 0.23 0.20 1.93 0.99 431
WE R A 8.95 14.93 9.56 15.83 10.67 53.04
AR 68.50 84.84 90.23 82.24 88.34 42.64
R2BEIIEESETEMNEYAN AN %
YRGS cd Cr Cu Pb Zn Mn
BRI 21.91 0.17 0.00 1.74 1.50 1.12
WETT R A 18.63 18.61 6.35 32.43 9.93 61.97
AT 59.46 81.22 93.65 65.83 88.57 36.91
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(DIFRX LA BZESE ST ERZ NN
Mn, kK Zn, & /DI Cd, 5 B 5K IR T
o HhRE(pH<6.5)AH LA, LA B2 Zn F1Cd ot
0 AR, o ) R A I 115 A
1.48 {5 F11 13.73 1% . 13.93 1%, AT T IR Al T ¥ G
Fp o R SR - SRR B R v R ) Min Ak HE R E .
H 4 JE S w R /NMIF 5 Mn > Zn > Cr > Pb > Cu >
Cd.

(2) T BEE 4 & 70 AN B A P v bgi) o] L e ik
4 B TR NG, Ay T YA R AR S T HE
5 A SN T G 0 F R A T o8 LU AR T
50%, B W] A CRLAR i A2 e S AR R SR 45 & 38O Py
Lol It 25%, Wi S I FRATH AL . ] A8 He s L
i £h 25 G A T 7 L s R AR 4 S A B LS
SR AR, AW 398 rp e B 4 S VG PR AR i s 2R

SO DU 4x i o0 B AN B A FIT v L A9 PR v R e 41
B EIEER S K. F5IX 1 AB 2 Cd. Cr.
Cu.Pb.Zn LTRSS AT o5 LU B i s B = )4 Cu e 2%,
B 25 BT 7 B9 43 531 Ry 90.23% 1 93.65% » F i 1) A
Cd IG5, BR i 245 BT v L9l b 43 38 31 T 68.50% Al
59.46% , 5kt 245 H 4 e 1 A 4 e L AL G
Gy, — WEAFAE TRERR &R - JEAE R AR 4 %5 1 1 s
o 7R B AR T IE T A R AN R0 Be K RS A DT
Yrb, AN WA WO, 3B Cd Cr. Cu.Pb.Zn JC 5
FEIEH AR T2 R 1. {H Cd It F& nl A0 #t
ATy e B A JE oo R s, 4 R 22.55%
F121.91%, Mn G 25 LA AR A 25 T o7 B A9 S5 s 403l
IEE] T 52.42%F1 61.18%, Uk Wik 2, Bt dy Lb il 4
5l ok 42.64%F1 36.91%, Pb JG % Mk EE AL & FT (5 L
A, 23 AL B T 15.77%H0 32.43%, 1] A He s S
| 4 T G v Y RN S T AR AR 2 R IR, Bk
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A S BRI SRR R A PR M 2, Y
IRBE S JFUIR I SR ] 335 4 B 4 1) B 4 T i
SRR, A WE RS Rk, Nonss ) B 4
J& 76 25 CdMn A1 Pb (K41 .

(3) AT ) FH 25 R 70 1] R 25 (1 4 8 o0 O
VISR A R0, S AR K AR Bk
T EME . WX A B BT R H AT 5 L
BILL Cd It B, 43N 22.55%F121.91%. JE7E ] F)
2 L Mn gt 2 Bt v e B s 2 i) O 53.04% F
61.97%, .4k Pb o 3, Jir oy LU AFI 43 90 2 15.83% Al
32.43%, Ut HH CdMn Fll Pb X} 24 b - SRR AE Y5 e i
Wi g Sk o (gl A S e X B X R AR A A
NHARAVEY RS A AR B R e AT VP LA H R
i, HIEZE 8 ML SR S CA A PD [R5
A RN, KA F 2 AR 2R I A R A

(4) &3 rp 4 8 & B2 A T 5w, A7 B AK
18, b T3P, S EZ MR ZGEEH T
GERD, XZHEFR Y, M IR B A AR,
pH. FULIE J AT R L Ar B 1A e n i LIRS R
TCE A T AL R0 A= 1 75 1 25 5 T A S F A
A0 BRI, 6] T A B s B AT LU
BE L BTG RS PR & RIS S K
BE O BB T X H A B TG R B A IR AL 7E R R
5 THI Y. - $R A0 ) 5 4 76 3 Cd Pb Al Mn [ 2 R 5,
[ BN 7K P o5 52 b, 3 4 0O iR 45 1F T B R AL S
4 8 0 AT E 1T MR T, N T 3 i - SR A VE )
(035 G ], G - 498 o RO A i R ARCR BRRT b e A
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