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Abstract

Bottom sediment of Daye Lake was selected as the study object of this investigation. The physical
and chemical characteristics, and heavy metal elements of the sediment were analyzed to discuss
the possibility of using the sediment as the soil for mine reclamation. The results indicated that
the PH value and water content of the sediment were met the standard for reclamation. However,
the organic matter was lower than the standard and needed an addition for the growth of the
plants. The results of total content and the speciation analysis of Zn element in the sediment, as
well as the value of Risk Assessment Code (RAC) and Ratio of Secondary Phase and Primary Phase
(RSP) for Zn, implied that Zn would not cause environmental damage. However, the stabilization
treatment of Pb, Cu, and Cd was necessary.
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W = B E, TR SR L oIS A o JCHGZ N SR I I8 3 K0T K%
WP RIS, MM EUR TR FILIPRESE RN R R A B B T EA
AR, BN R IR SOKMEZE, NESHEWAERK. SRR O RONHI 25T IR B
F RS R R R —

RIS, $FE SO —ANIA AR 2 W 5 WA A2, e EmART 1705 2 B RRWIA A 2943
A, EERUL 8.45 ST AR, A E LN 0.9%. BEE 2GR BRI B R R, AR KR Tl

JERHMERTRZ —, HRN 7 ERKEFPEES] 4]

ST, BEFCILLBETS R W SO 5, DURIERTR T IR ROV HAR, XA R e 0 EAL
PERT . Em B LR SIAT N, WIS REN T L E R AT, PR E R TR
RATG S NREUEIATEIA Ve B A Sy 1 2 R s = e, SRR R, LR R R N E
M H B, X Al A A B R RA AL S .

2. SRRk
2.1. R R IE

R R M IABWRTEFE bt A R AN SR AR B, £ E AR T BAXT, BREFE 2 mm
JERIH(FR 2 2 mm B FRIRDER), CERESRTRST, ARSRATES i 2 mm BRI AR AR E 100 BB
ii. B TR R

2.2. [RetEmERNE

2.2.1. PH {EM &k

JEVERE it PH B A Ak 4 € 1438 PH B 0 52 FELAZE ) (HT 962-2018)3E4T, 1 26k T/% )51 1 mm
HEIERIVE 10 g BN 50 ml (et rh, SRIGHREM BLINATE CO, IZEMR/K 25 ml,  F AR EF DR Ge At 113 b
Jei s B E AR SN R, 2 min 245, FEREEAN/NST LU, FH PH VAT ER B I 2
L =AFEAN, FEAT AT R E .

JEVBAF it 5 /K 2 (1 58 AR A TV /K AR B | Y5 PR AR 30 7725 (CI/T221-2005) 8 FH 8 F b A7 I € o
I T R L =N 5 S IR Ve RE i, AT AT AR E
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2.2.2. AYLRHNE

TP FEYTREZSHE CAEVUIERRAE) (NY525-2002)8 H A BREF A R1ENE . FREGE 0.15 mm i
JERVERE A 0.3 g IATHALE , VR I 3~5 483D s R 7], MR . sirdfed, A
HIRE S =AY, BEATFATFEDE -
22.3. EERAE

T E L LIRS Pby Cus Zn. Cd PYME & 8 A0 50 G 0 JECTe A DY M EE 4 8 i 2= e
Z% (LIEFRPIRY) SR 0= BB ITHE RO E ALY (HT 832-2017) 5 e v f# O - S38F ft #E AT ¥
IR EERAMESR (I8 8 MANGE LR INE = O =K H LRI - MBS S5 TR
SPGB (HI804-2016)1E47 8 it & J@ A AGS M HR I Ve DU R B 5 8 TR A I e S Tessier ¥
X ERYERE St BEAT 3 P HEHL 5] X RO TE AR . A RS PR B 4 T A S B A R s IR oy e e FE T
(200 Series AA, Agilent Technologies, the USA) 73l 34T B 6 @A BE I GE o BF— B llsE , 43 B Rl
FEM S =AY, AT AT R R DI E

2.3. EMRBEFN T E

2.3.1. RS dmiEE
RS PEAN g fid(Risk Assessment Code, RAC) &3¢ T L3 syt W) 8 4 B I A A FUHIVEN 516, %
HEJRF LSRR B S BIEREHEIES, IHEXWEo & BEMAIA TG, Mt
TCRARE R ST WA R & 6]. RAC @ (1) Bk T 5
RAC = JERIE L& (IR ERAE 54 + ﬂ?&?ﬁ%%ﬁ)/ﬁﬁﬁ@ﬁi‘z*ﬂ o (1)

23.2. REBSREBESHILEE
UKAEA S JE A A0 2947 EAB 72 (Ratio of Secondary Phase and Primary Phase, RSP)— B H R X /-y B4+
Herh E 4@ e R I B ARRIEA N NRIE, I H N 76 3R Ak S s PR AR B[ 7] RSP TR TV ILA(Q2):
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3.1. KIGMKER PH B, SKENBHRESE

e PH B R A 0 AR K DA FR 90 B U IR R 2 . I HAR PH vl B m b & w1
AIFIFPEL8]. PRI, FF T7RTIER PH H, SR YMIERE, DRESNESE SIS E.
KIGWIERTE PH MM 5 58 7.47, 2% CRAGTRG JiEtlbrdE) (GB4284-2018), W FMMUR 5T
(1) PH Y51 A 5.5~8.5, ZMIHIRIERT G hritE o RUEHE S &K 2N 25%, S5 CRAG VTS Bzt bniE)
(GB4284-2018), ZRF/KZE < 60%, ZFEMAFEbrdE. Bk, PUKYRMIRYE FELL M5 - PH {E A1 7K
RFATVRANY, AZRYE AT AE AR PV e T k. ARRE (R A

AU LI bR SR, Ko E 8 EY T RN, RN IR, (R
AN, SR T IEFE S M E B bR . B TR S A E R R E IR, B S A RIEEY A K
BRI . BT AR, R 2 e T, Bl L3 B RAE g h i . 8
XA HUTR AR, KIBBIRIRIA PR &8N 37.02 gkg, 218 3.7%. ZENRSEELES% (K5
V5 J i hilbrdE) (GB4284-2018)H X AL (LA T I & & > 20% e bnfir &, KB ye A LR
TEAFEER, URESE RS, Ko "%. SR EHIREH T LS R, ©FHm
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32. KM RESRESE

FHEA R T ISR, KT ESE S LAFEENER. KERCAFRERY, T EKH
A ROKAN & BB KRS At N, S EOINATS B H 28 M E[9]. TR K R Y <
g PR FUTRRERNE R T, RASHESBATIARE TR E L. IS E AR X
21 M IHNH R TR E B BTRE, 6 UM EL )& 70 3R (Cu, Cd, Pb, Zn, Hg, As, Ni, Cr)fft i 1¥4ti[10]. 453R
S b BTV R Y P YU FE i B 4B 2 Zn (160.64 mg/kg), FLUCA: Cr (67.55 mg/kg) > Ni (53.02
mg/kg) > Cu (48.03 mg/kg) > Pb (38.03 mg/kg) > As (13.55 mg/kg) > Cd (0.94 mg/kg), #x/NA Hg (0.64
mg/kg). T NS0 ARV AT RAERT AT, R Cu 5 3400 m T e fee)m, HAePEREIL
X Cr WS AR BRE S gy, (HILA A A HA [ 11]. 28 ZHaEx KIia W RVe e m &
AT RAENT, A8 REWBEATGQWRIE A R R, SR, AR, B8, SRS ENAEE
735178 500~3100, 75~353. 46~660. 0~414 mg/kg [12]. Ft, ERHARIE M T0 L8 BigidfEd,
THJESVE HH AR E < TT B e BE AR, TS i MR R F) D SIS P AN AR BE . 25 SV Ve A T L
B EREATATIE, AU I T B SR/ AT 0

A EZELREH Pby Cus Zn. Cd WUFEGE NN R, &IuRLSBNMELS RINE 1 Prs.
Table 1. Heavy metal content of the lake bottom sediment and its standard value from the “control standards of pollutants in

sludge for agriculture use”

1. HHREEERSERE (RASESRMTHIAE) RE

BRI T it B B (mg/kg) PRAESES PRk fE (mg/kg)
Pb 390.6 A <300
B <1000
Cd 486.5 A <3
B <15
Zn 2606.8 A <1200
B <3000
Cu 1946.7 A <500
B <1500

W R VB SHERMEN RS RTS JPEhindE) (GB4284-2018).

BHZE 1 w1, ASHE ST R Ve ) DY Rl B 4 8 s BT T R F TS TS e R AR A D)
(GB4284-2018) 75 4 Wnta i) A Sk FEIRME, Hrb Cd Al Cu il T brdE rhi5 B e bnit) B 20K FE IR
. Pk, A5 Yefatrb i) Cd Al Cu NIEMARAER, ZRIEASBENE AR TSI A T st . Ao b i b
M, TXREFESEHITRENAES, A PEEBREH T E R,

HEREA T ISR, KleFHESE GRS EDRIL, X5 EE AR P FERE
BAHK. B, xR+ EEE TR A S Tessier TR AT — S AT 547

3.3. KR REYES

L H S TCHRARTE R A K AR BRI RT3 . ARBTIC TSI DTPA S
SR AT . R R A R R R T S R E I P 1 R«
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Figure 1. Bioavailable form content and its ratio in total content
of Pb, Cd, Zn, Cu
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Figure 2. Speciation of heavy metals in the lake bottom sediment
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th, BRI 27%, Fe-Mn BMMEE GG T RIS, X3 54.2%. 5 BIAEIRE SR B
T, Pb AIRESSREMG MR . T Cu Al Cd B4 8 o RIRE AT & BB, 470 3.9%
A 4.4%. Hr Cu LA HLE &M Fe-Mn BMME G 8T Cd LA Fe-Mn AALY)4SE & B MIRIR 45 &
&RT. B Cu AT AFER FTRSCRI T, BAT @ MR EE, 1T Cd AR A7 5 B4 W E &)
R PIETRICRI T, BA BRI EFEN. X5 DTPA ARSI TS R 20—k, #—5
YW Cd JEER AP A K e N T4 1L R B Hp R OB 12 ) AL

3.5. KIAWRREMBBIETMN

HEBEATR A L HSHRIR IR S SBN R BB ITTR GRS, EARIE TR AR T
WETE AR R BRI FE AR . GBI Tessier A3 AR BIKITEA o AR 45 AT HHE, W35 4
JEIGE N RAC fH. AR4E RAC HIIVEH], W] & MEHE & B o R A A R B PE, AT 2 IR B X
B o 24 RAC fH < 1%, AT 1% < RAC < 10% MRS ;s 10% < RAC < 30% 55 XU s 30% < RAC
< 50% 9= KK RAC > 50% A% s KUK [14] [15].

BT 3.4 H & &8 Tessier EMEIIES S, MRS E&BIUEN RAC H. THEE R ARYE RAC H
SE I U S50 L35 2.

Table 2. RAC value and risk grade of heavy metals in the lake bottom sediment
2. KEHKEESRE RAC ERERNEFR

4 E Pb Cd Zn Cu
RAC & 3.0 42.9 7.5 12.3
RS 5% {92 5 T AR {92 5 A R

n 2 fis, WA EFREEIcET, Cd MRESEg R E, A XK. Cu A& XK, Pb Al Zn A
AR o X 51T TH B A SIS A T Es R & — 8. @B R %48 Tessier iEMA A
OYAEIEAT RSP HITHEL, B %42 Te R 1075 YLt [ 14]. RSP A 7] S it 4 J& 70 BRI 8 v () ] BE 1
RSP <M, NEIGH: | <RSP<2 W, NREIGH; 2<RSP<3 W, AP EEYL; RSP>3 K, HE
BEiG g tHESE R 3 iR

Table 3. RSP value and pollution grade of heavy metals in the lake bottom sediment
3. KWK EESRE RSP ERHTRFR

&E Pb Cd Zn Cu
RSP 14 2.7 21.6 0.5 24.3
15 YLt G G EE Y FREE S 5

f#e 3 AI%1, Zn FERFFEAIDUR TR R ME— A T RT5 RS, Pb b TH TS YLk, Cd Il Cu
BIhbF E 5 JeRES

LA RIBWREE S 458, R KGR T L8 B fd, —J &R —
EME TRV, (R ED ALK B — B E E 4R Cd Al Cu LA Pb T e tbabHi[16]. HARR
Wi CRATS TS Yz HbriE) (GB4284-2018) KiAHIEVE I Pb 1 Zn T55 T A FhrUEIR R, T
PEN IR PR A . (R B R, RV Zn ARG 5 HURMG, TEA At LURE &
NFE, RAC (HRHHZEAE:, RSP EHRFAILEEAL T IEYRE, BIHTEREN H T2 B+
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1) KIAWIERTE PH {E A K 30 2 (I P58 T5 Yedis RFR ) (GB4284-2018), {HA HLR & B AIE .
FERHTH ILE BRI, TRRIEFRV, DMEdEmEK.

2) KW+ Pby Zn. Cu F1 Cd PUFh< @ m R GBS CIRATG e is Gz dilbr i)
(GB4284-2018) A Zibrife, AnTHAEHHL. Pb 1 Zn 54 B Jobnil, nTHERML. PR AAE, (H Cd
Al Cu BRI B RGP IC R IR E IR

3) KiGWKJEE 48 Py Zn. Cu Al Cd [ S 71 Tessier MR IIEAS g KW, KR
HHF Zn (A 8 H HVARAR, A AR UIRE A N T; Pb A TR 5 KT 30%, TR
HHEIRRIES BT 27%, {H Fe-Mn EMM4 G5 TR XS] Cufl Cd ARE S B ElplR s, B
Cu 1 Cd Wi & @ n RRB ST &5 LLBIRAK, 4370108 3.9%H1 4.4%.

4) RAC {EE M Pb Al Zn MK TCER, Cu A&, Cd M@ RSP AR Zn AT 05 4
RES, Pb HHEEG S, Cu fl Cd AETG Y.

HEHE£UH
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