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Abstract

The purpose of the article was to determinate the content of heavy metal lead, chromium and
cadmium in water and fishery products in the Taibai Lake, to comprehend the situation of heavy
metal pollution in the Taibai Lake, and to provide a theoretical basis for the management of the
Taibai Lake. Methods were shown below: Collecting water, mussel, snail, aquatic plants and lotus
in the Taibai Lake scenic spot in different directions; Determinating the content of lead, chromium
and cadmium in water samples by inductively coupled plasma mass spectrometry (ICP-MS) after
digestion treatment, and other samples by graphite furnace atomic absorption spectrometry
(GFAAS). Results were that using ICP-MS in Taibai Lake water, lead, chromium, cadmium contents
were 0.00349, 0.0022, 0.000612 mg/kg; By GFAAS in aquatic plants, lotus, mussel and snail, lead
contents were 0.0212, 0.00953, 0.110, 0.09325 mg/kg, chromium contents were 0.898, 0.956,
3.598, 5.128 mg/kg, and cadmium contents were 0.0116, 0.0101, 0.00226, 0.0105 mg/kg. Conclu-
sion was that the lead, cadmium content of measured Taibai Lake water and fish did not exceed
the national standard. In lake water, chromium content did not exceed the national standards. In
aquatic plants, lotus, snail and mussel the chromium content exceeded the national standard.
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HE: WHFETFHARABKERKERFESRBE. & BRSEETIE, THRAKAHESEELREN,
AR BRI MR, vk FERAURXAFETALCRER QLK. W, Hig. KE. #
LsFhiRbE, WA, KRR 4. 3 EL RSB L REASSE TR ik (1ICP-MS)
B, HARAE AR EFRBGERN . &58: AICP-MSUAKR AB# K. & BIEIIHN
0.00349. 0.0022. 0.000612 mg/kg; AA RN FETFRYENAKE. #. Wk, HEPESES T
250.0212. 0.00953. 0.110. 0.09325 mg/kg, %X & &4 A50.898. 0.956. 3.598. 5.128 mg/Kg,
WEESH50.0116. 0.0101. 0.00226. 0.0105 mg/kg. Z5i6: FrillA EIM SR RIKR B4,
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1. 5|

H i TR R ERK S BTG K LR FKEREARE B EIRHA KA, 2GR
KA B K= s G B R AR 1] [2]. BB K P ARERE, TERMAE R, Bl Lil i e
R IZ DR A E R [3]. NMATRA TS HHIK™ dh )5, RS E KA BRI FENUAEE P #[4].
WHFCAEL, BEANUVA G EE A FE A REME RS, FFarshEmmR[5]; #ashEsm. &%,
IR L ZE R R SaobiEkR . R, EEAE0EE.

KAWL AR T R FRT X, R, LS5t & IIX, PIAmL Al sthi iz, ARl
DERFIT I SE, EATEARME, BILNRESEATRUEXMER 4A JoRliRX. EHEk, BEESK
I R 0sE, R W XA SRR SEE . (B2, BT RKABIX R E K5 Rl 555 &
WP BRI BT BRI IT R TC AN R KA KK i ™ BTG G 6] AN Uil
T SR P RO 5 55 B T R B DA S A s AP B RS R R K AR RO i R BRI, E
R KA LK fh 2 s B RIS RIS DL, IR R AR A AN - AT RER IR, AT B2
HEBHEA BRI, SO K AWK, W ARESTHE, REEXOK™ i 2aett, Ntk
R 7K 7 it 2 e RS, ML 0 AR 2 K 1 980 ) ZE S i 3R R 4K 3

2. MRFTTIE
2.1. MRS
G, B SEARME L 0S8 S R IR AT, JUREA 10 ppm; TR . T SRS AL
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IKRFEET K.
22. UB/5RE

7700X VAR EOIE - B R A 25 B AR R A (Agilent); AA900Z A7 S 47 R 1 MR IS B A (41 4 5 /K BR
NGB

2.3, WHERE

REER FIK S KE 38 BRI RS 6 Fhlhe o BURE RS 24 B TR CBHE UKAR A VR IR AT
B AT o XFERAE M, INFTR], SRR B AR B I 1.

2.4. BEFHIRTALTE

2.4.1. AEEROTAALTE
SKAERIKFESEH 0.45 um TFLIEREE 38, TR 1% IRERILACEE, S5 oRAEMI/KEL, #5. FHUEFI
HARRE— A T B T 4°CUKIE B BHEAE, .

2.4.2. SRR AL TR

FEHAPRIL 5.000 g /K EE 8. HAEANT IR 4 BR300 B T 256 mL BeHthah, S/ JomBor b 2 0
J&i, TSN 3k g 500°C KAk 8 /INE, B H A A, 76 4 B 250 1 mL VR AR 5 7E B B/ ok,
BT, BB, H 0.5 mol/L iERVE M, JFERE 10 mL AEMH . [FFET MR 2 H .

2.4.3. ML TR

FEHFREL 3.000 g /KB, F FHISANAT I 4 FislRE 20 ) B T 25 mL &R, S/ Jom#hor b 2 o
Ja, BN LT 550°C KA 4 /N, BUHAEL, BRI, T 4 PR &N 4 SR,
ERR T BN SOk, TS, FEN 550°C bl N IFERAL 2 /B, FRREERIK IR, B
H, HBRQ+1)EM, FEaEZE 10mL e . FRETEEeR7% H .

2.4.4. FRMAD N EELER

FEHAPRIL 2.000 g /KB F8 . HAEANTIE 4 BR300 B T 10 mL ZeHthah, S/ JomBor b 2 70
Jei, PR3 500°C KAk 8 /N, HUHUAED, i 1 mL VRS ERAE TR IR BN KO, FRR AR
g, PG I 500 CHRELRAM 2 /NeF, BEERAFEHE T A, BREAGEIRKE . BB, H
BR(1%) MR, JHeRE 25 mL FEMb . R EMaRA = H .

Table 1. Place, time, weigh and temperature of collecting sample.

F 1 AERENS, BHiE, REEREE

AFE SRFEHD S KL [8] P IREE(C)
Sample Place Time Weigh Temperature (C)
7K (water) iCr(middle of the lake) 2015.3.25 1000 ml 18
7K (water plant ) 1 Il (south of the lake) 2015.3.25 400 g 18
3% (lotus root) W R M (south of the lake) 2015.4.6 500 g 18
FHUZ (river snails) 15l (south of the lake) 2015.3.25 200 g 18
TRl (freshwater mussel) R ) (south of the lake) 2015.4.6 500 g 18
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25. FRAERTIRYECH]

4 10 ppm AR fb A8 FH ¥ VR 24K 5 1) 2% 1) il B B iR B2 6 % 9 0 ng/mL. 2 ng/mL. 5 g/mL.
10 ng/mL~ 20 ng/mL. 50 ng/mL [{IF5 i & 51

2.6. MEFEMFEL

KAWL — SRR e R, A SR B RSO BB e KR L R BRI b A YL
MRS R HICP-MS M /KA HIEY . #8 RE & AR R IRBGEIN E AT Lk 2,

2.7. BiEsE
A SRR =0k, BT
3. BR5 7
3.1 8. #%. WAOFRERZR. ZMSEERIETR

42 2 AR AR 0 BRI B . B BRARHE R IIIRO L A, BARAR OV BRI (ng/L), Ak
PRONWBOCTEAE, hlbrdE TAE 2k, R2IEE7 MM R R . Wk 3 LE 1. B2, # 3.
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Figure 1. Standard curve of Pb
B 1. sREYARAERTZE

Table 2. GFAAS determination condition of Pb, Cr, Cd
2. . % BHASEPETFIRBGENZE &4

JLE HA(nm) B (nm) YT HLL(MA)
£5(Pb) 283.3 0.2 7
#(Cr) 357.9 0.2 7
4 (Cd) 228.8 0.4 10

Table 3. The regression equation, correlation, linear range, the detection limit of Pb, Cr, Cd
3. %R, 5% WMEVASIE. M. KMEE ARG TR

TLER )75 7% LEES$ 4 LA TG (ng/L) K 1 BR (ng/mL)
£(Pb) Y =0.0229X - 0.0008 0.999076 0~3.96 0.03
%(Cr) Y =0.0131X — 0.0024 0.998612 0~39.19 0.2
i (Cd) Y =0.0472X +0.0070 0.997831 0~3.89 0.004
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3.2. KEMRMIKRK @A . WHRE
R FAMIARHRE S 7K 3 AT e o L B o AR PR LA S AR X 2 ) ) ¢ B B A (G B 2762-2012),

W 4.
4. g

Wi 2655 R BRI AKIEZh, 6t T K IR A 3R 57K AR5 K B & BRHERORT 2 7% 8 35 Ydf s,
B IR KEHWEREK, WA ESRENRENE. HTESBERMR. SME. fil

REFRE R SN 7K i B LR 22 4, B U BN RS R GRS SE 7] [8]. K AL T v [R5 7 T g
PR L, ABSEDE T E IR0 5 7 1 SO MOBOR B A RO A A E R, R 1
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Table 4. Determination of the content of lead, chromium and cadmium in water and aquatic plants, lotus, snail, mussel in the
Taibai Lake

T4 OFTHREFHOKARKE, 3B, B W8PHE. & \KEMmMg/kg)

L #4(LA Pb 1) mg/kg £ (LA Cr it) mglkg #A(LL Cd i) mglkg
AR S = I R WA= I K S = PR
7K (mg/kg) 0.00349 <0.01* 0.00229 <0.05" 0.000612 <0.005"
7K 5 (mglkg) 0.0116 <0.1 0.898 <0.5 0.0212 <0.1
Fii(mg/kg) 0.00953 <0.1 0.956 <0.5 0.0101 <0.1
HH 42 (mg/kg) 0.09325 <0.52 5.128° <2.0 0.0105 <0.52
[ (mg/kg) 0.110 <1.5° 3.598° <2.0 0.00226 <2.0°

Ve UAEBERAKERE: 2RI SRR O e A SR

GHRIFRAE W B 20 K R [F I G a1 E 4B 1T5 4y, H 48 LL& MY 2k N /KR IE ik 58 IR 75 G4
[9] [10]. X LeAHHL AT AE 2375 GL R 55 X PR KA S K™ il o

WA= UM 5, ARG 5A —EtEl. (HiLFEk, MESFKKE, 5
FSHAWINE, KRR e PAFEEZRE, KRR S %4 NSRRI [11] [12]. 2E
KA b 2 4 A AOU™ 5 N R & O B, 812 TR EA R O, P AEERRIH
FURE S, 3R (17K i H RN B 7K = 57 5 7 A R IR B A FH [13]

AHFFEH, IR A 1CP-MS Rl K AR A 1 B 42, 45 SR SR« KR R Y VB BRI 4 40l A 0.00349,
0.00229. 0.000612 mg/kg. 5 € ¥ 7 4 E K brUE(GB 2762-2012) b5 A b, i LR A FI bR vE & 38K
FKIFRHE, SR 2 2 E &8 54 . AR REA : 1) J4ekiEd. B 2009 K FHll 5
X AT E AR AR, %08 “DUNCHA, REAR” WEN, 801 a6 B Mg s X,
BAHES L Ak, RAFINSK AW . 2) BUFE J107A BRI i . SHE S8 b Se iR et
KR E G gl BB TR, FIFAESRGUTKEE; SRS L G, THEAVERENR
e 3) AMARMIMREIRIG . SR KEE . (RFRBA R K IR, — IRMEAS AT R S RL S8 1 ok /D
F, 15 Ha i [T S B A A

AR R IROER A S E SR, SRR KB B RS ES A 0.0212,
0.898. 0.0116 mg/kg, #H4r. . S &4 71 0.00953. 0.956. 0.0101 mg/kg, J[sEr4. . 5
H77004 0.110. 3.598. 0.00226 mg/kg, FHMEHES FI4R & &% 5.128. 0.0105 mg/kg, /K7~ If &
&R S A w4 E E AR (GB 2762-2012) Eh A R I, il oK AR FK™ S SR RIS
E R brdE; K S BRI E S briE, KB, R, A s s XS BN E b, ot
WK — 2 1) B 42 R 15 Yo AP AE , 1T LR v R (0035 G o W 75 G 1) B vl DL Ik 9 A 3 13 N N4
SN FRE B A g f, R A AR B B 1 R a3 1 [14]

A ORI . KB HHR SEFEAN IR AR VRS, AT DA AR X R R AR B 38 Rl Y
B, BRTAMEERRX IR, EVEEGCFEIRREEN, HEL&BEITRIIRE ST Y, RE
FEAR N S UARTTBORA I, AT s e DA AR PR B DK RN o 5 T T 0 = 07K P 7K A= AR W 1 B 4 J 2 B 40 A
B Ui T E AR I SRR YOI R [15]. N T B b —fa T, RAESKIIGE, TR 3K
PR E SR SR, JF BN KR S 8 5 G B SR B DL AR N B R T AE . i Tl E e m s g
(B S A0 R S 72 /N BT B 4 S8 i G B S A PR 5 08 S I 7 Hh PR R T B L IR 7 A e K B A1 4 SR e
LSRRI, A I K AR A A K A v R B 45 T ER PR B A FE R BRI K A 1 4 S T IR [ 16] . M
FSC S T 7K B 4 S8 ¥ e (R B A v BT 95 I FH it PR FH B A o B 4 S %) 2 AT P ARG B £
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IR EE e (& R [17]. AR E RS AR R RDK A 12 B 5 R 75 YK AR T T3t Jee v 32 21 AR Y R AR K A A
Yo} < SR PEAT VA B [18] o SR M /K A 8 52 7 <5 R 15 G ARV RR AL A S0 R 38 B A A 1D i AL e B
1T T VRN R [19] o TLFIMAE VR 20 1 S AE WY 2 e i b LA MR K IR BT BR I T 390, R B P 3
FMRFE . WM REEh APl N AR B2 B 4L s [20] -

AT A R Y e JRR A8 2 AR B vk B A s i MRS T R K A B K s B
ISR, B4R TR ABIKE R fh32 48 B BT RMEEAE O, AT H R 2 R B v it
B K IR, R B AR TR, SR XK S i 22 4k, 90T RO 7K™ i 2 4 XU
DR K il i A A i B R 22 K 3

& H
G i RBHE 5 (2014jnyf07)
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