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Abstract ; Living ﬂohd waste of 72 typical Vﬂhges a\ndJ towns in 12 provinces Was, 1nvest1gated and related heavy metal pol]utlon
charaé;terlstlcs sourée, and distribution were analyzed Results showed that heavy metal content of As, Hg, Pb, Cd, Cr, Cu, Zn,

and*Ni in'living solid waste"of typical northern’ Vlllages- of Chlna was (7.51 £8.89), (0.64 +£0.42), (21.91 £12.29), (4.82
8.37) ,#(86.36+59.99), (36.43 +15.98), (62.19 =36: 6'1) and (46.07 +25.22) mg-kg™", respectively. Content of As, Hg,
Pb, Cd,/Cr, Cu, Zn, and Ni in living solid waste of typical southern towns was (7.43 £8.82), (0.83 £0.74), (21.62 £13.76) ,
(1.84 £, 55), (131.06 +74.96), (37.20 £16.80), (98.04 +63.71), and (46.75 £25.75) mg-kg™"', respectively. Cd and
Hg exceeded the standards for urban garbage agricultural control and soil environmental quality. Sources of heavy metals in domestic
waste were explored by Pearson correlation analysis, cluster analysis, and principal component analysis. Results showed that Pb and
Cd were mainly derived from kitchen waste, dust, paper, rubber, and plastic. Hg was mainly from kitchen waste and dust. Zn and Cr
were mainly from dust. Cu was mainly from dust, paper, rubber, plastic, battery, and electronic waste. Ni was mainly from battery
and electronic wastes. As was mainly derived from pesticides and fertilizers.

Key words :rural living; domestic waste; heavy metal pollution; content; source and distribution
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Table 2 Heavy metal content in domestic waste in southern and northern villages of China
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2.3 SUBHBURT R EG R .
R A P 4 A I R, AR
TCRZ AR, U HCRIE T REAHR], A
AR R R WU BT R IR 22 K. X 3R E
WA A W P LA EE E LR & Eit T
Pearson AT, 258146 3 s, HE 48T
R EMERBTLIE Y, Pb-Cd, Pb-Zn F1 Pb-Cu
TAERERIEM S, Ui Pb 55 Cd. Zn, Cu iX 3 Ff
SR AA B As SHALFE 4R L EHBA
M, BWE As 5SENMIRIEZEZERK; Ca f
Ni, Cd fF7E S E WIEADC, HENT255 Cr A1 H

£3 FREHABFELFLRHBESESE Pearson HX R

Table 3 Pearson correlation matrix for heavy metals in typical rural domestic waste

As Hg Pb Cd Cr Cu Zn Ni

As 1 0. 094 -0.084 -0.052 -0.011 -0.045 -0.059 -0.070
Hg 1 -0.073 -0.016 0. 137 -0.091 0.169 * -0.017
Pb 1 0. 684 ™" -0.001 0.305 ™ 0.413 ™ 0. 008
Cd 1 -0.021 0.414 ™ 0.051 0.034
Cr 1 -0.055 0.175" -0. 096
Cu 1 0.115 0. 360 **
Zn 1 0.016
Ni 1

1) # FIRTE 0. 05 WEAKF AR * » FRRTE 0. 01 WEAF FAR
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PR DG HEA 2, Ui 84 Cu SR AT RE S Ni
FEAL, {HEY Cr F Hg ORIEZ 8K ; Cr F1 Hg 5
B Zn ZAMOHALUAV R & @ T B AR 22 AR
B3, XKW Cr M Hg 5 H A LR H 43 J8 7T 3R 1R I
Al HEAN[H].
2.4 SURUR AR TR B IR R 4 JE 10 R o B
FIFH 18053 53 BT iR o7 B R SR A= 36 B 3% rh 8 4
JE A FEERUR, TRTx E 4 JE BE A T b o Ak
B AT R IE ARG 28 H 5% i T 4 JE e U v
R, KA 22 KMO 555 F1 Bartlett 3K G55 (P
<0.001), ERSAIEREAGITFEXL. BE

4 TR, AR REAE ] ORI (CRRAE(E > 1.0) 42
W4 A~ F sy, 25 Bt sk k5] 70.66% , Vi
W25 TAE — 2 RE 1 BN 50 b S e o) s 7 A
BAUAE B IR A A R IR L. B2 3 XA
RS R F for 2RO L B 2 Wow, AR — E
(PC1)H Pb A1 Cd ¥ H%, W] DL RS AR & 7 22 19
26.48% . 5 F Sy (PC2) H Cr. Hg Hl Zn #45%,
AR RSB T 2210 17.42% . K 3 oR, =
FHL5T(PC3) M Cu Al Ni A %, W] LA R AR
251 13.88% . SEPUESF (PC4) H As F %, AT LA
fR R AR T 251 12. 87% .

x4 RELBNEEETNRESRRAEIMNIHSNER

Table 4  Principal component analysis of heavy metals in typical rural domestic waste

S e Ry
PC1 PC3 PC4
As 0.000 ~0.094 ~0.078 0.908
H ~0.143 0.611 0.083 0.449
Ph 0.902 0. 164 0. 005 u '—0-'098.';r|| =
cd 0.875 -0.072 0 0.088 0.044" S |
Cr -0.065 0. 647 =0, 151 -0.089"
Cu 0.473 S —0.064 ¥ o671l & —0,004 7
Zn 0.313 0.708 [ 006 § -0. 11_55'{
Ni , ~0.093 | ~0.021 0:906 ~0.060 ~ &
S E f i 1,933/ | % 7 k338 1314 W 1.063 4
G < A | 2165, B /17, ’f 16.730 16. 483 4 13.283 [
gatsiiks w4 4 24.165] "M/ F A~ 40,304 J o by 70,660
~7 ‘ r & |
L0 - 1.0 - i\b'
0.5 'Ilgé 05 - JHe
g .I’b Z{‘: .
& JY AU N F= A e I
= ¢ *Cu *cd =i o e, *Ni
= Pb Zn
=05 - -05
R ' | ! L o | i ! |
-1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 05 1.0
W 5= E WA

B2 REARMNELEFNRESESENE—. ZIHSHES
Fig. 2 Tllustration of total metal concentrations in typical rural
domestic waste in the coordinate system of first and

second principal components
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H—ZHI0F Pb Fl Cd fA7E R Z A CH:, 2R

3 REANMNEEFNRESEAENE=, DEHAHES
Fig. 3 Tllustration of total metal concentrations in typical
rural domestic waste in the coordinate system

of third and fourth principal components

For A JE R — A REH RS T —AF sy, Ul
B R AR Y B P Ph A Cd R IR, A BF
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Wl oy, BRI Ph AT Cd, AU 4E (R4, BN
Tl &) H Y Cd L Cu #B R AR 19 S 3 At 2 4 v
FHN; TCER AR B, U B SRL | 40T BRI 2 Ph
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HpL B R LR - R AR Ph AT Cd e R Y
TR AN 28 200, AR TR 1 B Bk 5 3 W A 3 b
WM EAE SR, Pb A Cd 768 B Ak + 4
Oy RN TR A, Horp b b Ph WE
ik 116. 60 mg-kg ™', FIRGRIA) 2.4 5. XIE
JRAEPS R FE R Y, AT B R A A T E 4R
Cd &kt > B4y > Had sy > DAL, K+
A2 7% Cd it 1Y DTRR R IA 3 68% . H I3
Bt Pb Fll Cd JTZ FEZORE T UL | 405 BRI il 5
FgF Ay K 28K

FHICE Cr M Hg 78 R4 A8 —
AR, 505 Zn Z R ERAETE S AR DG FLX 3
oL EFEE T —AF 4, Uil Cr, Hg 1 Zn BO2K
TEATREARL. A, Zn 5 Pb SLEHHCTT S Cd A
X, VEIARR L RIE Z ShA A —# 5> Pb 5 Zn 2K
TEAHARL. AR i X R A R Z LR R £ | He 15
FEFRE A7 i IX 22 BRAS T 2 270, 3l A 4
UL B R BN, BRI AR A Y
KR He PRSI & He B, LR
RERI T TTAREAL He ik s S5 2 0 s
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O, SEE SR T D) Sh g
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UL B E AR Co M Zn S RWI B S T 7,
BE T2 B e 4 R S e, RS IR a2
ZRE SRS Y, HoP O LS e Ty
BCAT 2 T b A e I | 408 e 1 590 5 £ i 5
s Cr, Zn, Cu S4B B ARSI Y. T
T B S R AL, R S R P
Zn . Pb 5T 4 IR IR A0 UL | AT i G A A
R A AR e

B =HITER Cu A1 Ni fE7E R B AH G, [FE
T AT BRI S Ph, Cd, Zn JL[F]
B K —A K, B Cu BN [, AN, Cu 5
Pb Fil Cd Z [AL A7 7F 25 B A G, 3R Cu B2k

PEHNIIZ, 5 Ph, Cd BRI AT — 5 ML
AR FEWI ) F o Cu, Zn A1 Ph, EHh
iy Ni T Cd () B 5 T 45 R BSR4 T
RS AN JE 0 A7 i 3 LA S T
IR E, T8 S R A X i SR T ) | %04+
4R Cu FINi AP BRI BE TS . AT
8T Cu |, Ni R Zn 25T 42 TR 15 YL W1 VB Sk
LT W 420 B 5 7 A 1 L A B A
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HE S5 — 2L TC 2 SRR ST T LA B, 45 e v
42 B L A T ED AR5 VR 5 % Cu 1
Vel AT — 5 1 Tk

SPULITEE As 5 AL ILRN E 4 8 3 R 7R
e, FEBESAIT B A ST T 2,
W) As 5 HCH T 4 SR AR ], 3 SR U T S
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5. Ak B (PR B A A 2005 5 R S
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(1) FRE L7 AR A G B R h B 4R As,
Hg. Pb, Cd. Cr, Cu. Zn Al Ni f& 850514 (7. 51
+8.89) . (0.64+0.42) . (21.91 £12.29) , (4.82
+8.37) . (86.36 +59.99) ., (36.43 = 15.98) .
(62.19 £36.61) f1(46.07 +25.22)mg-kg™", Bi 7
WAV A TG B TP B4 )8 As, Hg, Pb, Cd, Cr,
Cu, Zn H1 Ni B3 &350 (7.43 £8.82) , (0.83
+0.74), (21.62 = 13.76). (1.84 + 4.55)
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