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Liver and Kidney Function of E waste Dlsmantlmg Workers and/ Pe"tentlal
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Abstract; High levels of exposure to heavy metals and persistent organic pollutants ( POPs) by e-waste dismantling workes has
aftracted i mcreasmg dftention, but the health ‘conditions pf the workers are seldon/ reporfed. The liver and kidney functions of the
workg;rs were studled by cofparing the blood mdlcator% of the. workpr group with those of the control group. Moreover, factors affecting
the hver and. kldney fanctions, such as the sexuality, age, a,nd worklng time, were identified using correlation analysis. The ratio of
aspartate fransaminasée’ and alanine aminotransferase (AST/ ALT) and the direct bilirubin ( DBIL) of the workers were significantly
lower than the control group but the abnormal rate of liver and kidney remained the same in both groups. The abnormal rates of liver
and kidney were higher in men than in women. ALT, AST/ALT, and urea nitrogen ( BUN) increased with age while creatinine
(CREA) increased with working time. The factors of liver and kidney damage caused by POPs and DBIL can be used as the indicators
of the damage caused by multi-factors.

Key words: heavy metal ; persistent organic pollutants(POPs) ; liver function; kidney function; e-waste dismantling worker
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Table 1

Liver function examination results and abnormal results for occupational exposure group (e-waste recycling worker) and control group

WiH ALT/IU-L"!

AST/IU-L ™!

AST/ALT TBIL/ wmol - L ™!

FRFEA (n=70) 24.30+14.40(9.00 ~88.00) 27.50 +8.98 (14.00 ~66.00)
XTHEZH (n=26) 23.50 +19.20(8.00 ~83.00) 33.30 +£20.80(11.00 ~101.00)

9.66 +£8.25(3.20 ~68.00)
10.40 +3.85(3.60 ~17.10)

1.32 +0.53(0.55 ~3.18) *
1.66 +0.85(0.56 ~4.32)

miH DBIL/ wmol - L~ IBIL/ wmol - L.~ GGT/IU-L ™! S B ) /%
BBH(n=70) 1.96+1.43(0.10~7.50)*  6.84 £3.08(1.00 ~18.80) 21.00 +20.50(3.50 ~105.00) 7(24.3)
STHRZH (n=26)  3.04 £1.57(0.40 ~6.00) 7.32£2.54(3.20 ~11.70)  24.00 £25.20(8.00 ~139. 00) 4(16.7)

1) = FREFBE(P<0.05) ; WA REAFE bR -PoA —Tal— I LA b 575 WV A i U BE e 3, A T8 s Fr) 1 4 31 F] B g 42 14t

®2 FRRE(BTFHRFBRIAN) SXBASEE LI STERIER LY

Table 2 Gender contrast of liver function examination results for male and femalein occupational

exposure group ( e-waste recycling worker) and control group

B JiH ALT/IU-L™'  AST/IU-L"! AST/ALT  TBIL/pmol-L~" DBIL/pmol-L~" IBIL/pmol-L~!  GGT/IU-L"!
G(no33) 236421460 20.00£10.06  1.12x0.39 11.63£11.23 236 1.6l 7.44£3.35  30.41 £25.28
_Eyl " =777 (10.00 ~88.00) ** (14.00 ~66.00) (0.69 ~2.20) ** (3.20 ~68.00) (0.20 ~7.50) * (3.00 ~18.80) (3.50 ~105.00) *
f(noz7) 203821332 26.1427.80 1.50+0.58  7.91+3.40 1.60x1.16  6.31x2.75 12.66 +9. 30
"= (9.00 ~73.00) (15.00~50.00) (0.55~3.18) (3.40~16.40) (0.10~5.60) (1.00~12.70) (3.60 ~46.00)
B(no1g) 00022279 36.64£23.18  1.3450.49  11.1423.97  3.2551.60  7.89£2.68 49,07 89,19
L "7 (14,00 ~83.00) (17.00 ~101.00) (0.68 ~2.67) (5.90~17.10) (1. 10~6./00) (4.10~11.70) (9.00°746,00)
L(nopy 15832744 20.50£16.35  2:04x1.02  0.44x3.46 2.79£1.48 | 6.65:2.16 13,92 5763
"= (8.00 ~32.00) (11.00~70.00) (1.46~4.12) (3.60~15.60) (0/70~4.190) %(3.20 ~10.80) (8,00 ~26500)

- L 1 i s

1) * FREFBE(P<0.05); * = FREFMEIE(P<0.01) | ' 4
®3 BEMSHEETHRFERT AFDESTHISHRRE BRI ol

¥ § . - Y ]

/" Table 3 Abnormal liver funcgion p“xamigﬁﬁog.mﬁults of male and fémale; e-waste dis'l'mantﬁung workers

¥ ) r o e & il F : 3 o
S IH ALT/IU-L-! AST/IU; LY o) }ST{,ALT TBIL/pmol - L.~ "DBIL/pmol- L MBIL/pmol-L~'  GGT/IU-L "L |
Bn=33) “74(12.1%) 5(15-2% ) | 16(48,5%) 206.1%)  J 1(0:3%) 1(3.0%) 8(24.2%) * 5
#(n=37) /= 2(5.4%) 1(2.79% )/ 1126(70.3% ) 0 © W q 12.79%) 1(2.7%)

Dt AR )« FrustasP Qo) | V)
{ f ! ] - i

2,201 T RORAR TS0 BB B T RE 45 300
bR B I B L

HL T B R T RIS BE TR B T BEAG: £ 4% T3
bR B S E RS DL 4 B, B EE4L T e Th g
6 F5 BUN . CREA | UA 5% IRZIAH L JC i 35 2%
S (P>0.05). e T NE IR H 25
TXT A AR, HRTRREA B EEZESR (P>
0.05). X T] AEJE 0 B IEHLA R 166 17 e
T B ANERZ AT, T A% B BN AT T AT A )
ReAEE, #Bid 50% 1Y B SR B IR G A S B
DIREAR Al PRI

BUN Fll CREA J2 [ 2% I IR PR B DO g i i
D FEIRR, HEYIREZ I, BUN Fl CREA 29
I UA BIEASACE A =Y, A SR
IRIEL TG Y ) 5 IR IR Tt A . AR IA N
BUN FI CREA 7K-V-RENE S Mg P B e b Je | B iy
KELBUN, CREA /K V-¥H i 2 i X Bgl . xf

-

22 | W sine o A o

- =

CPh R ARG RN, S5 ABE CREA KT

Fr TR, H53EEh Ph W R IEARSE Y.

AN, 5900 B DIRe 4 TR br 5 X B2 A 1 2 2
SEEST, X3 s — 5 YL g g ARE, (HIRA F
FE 22 B 5 Y 40 2 8 X B T RE A2 1) 2 7= A AR N
ooy, S BT & B Cd, JEHL As (B
b A A ) X6 Dy RE A R 2R B0 A AR I B B R Ak
B, AL As (PSR ) X Cd BB BEPEA —E M
FIVEL. IR T AR N 2R i5 ey & a1y
. AW BUN, CREA | UA $545 BUR %
AREER, (HERRER R E e (11.4% ) =
FXTHRAL (4. 2% ) , X AT BEJ& 2 Fi5 Ye oy 34 [F 4
Ay45 5. Rtk BUN, CREA . UA JH TIFM £ Fhis Ys
YA (0 B D RESI5 A S SRR, Mason 451
XL Cu, Cd 28 T AR ER, TAB,-MG,
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Table 4 Renal function examination results and abnormal results for occupational

exposure group (e-waste recycling worker) and control group

i H BUN/mmol - L ="

CREA/pmol -1~

bR O

UA/pumol - 1.~ PN @22

EFEH(n=70)
XARLL (n =26)

4.95 +1.37(2.45~8.35)
4.50 £1.16(2.53 ~6.80)

72.90 +£25.70(39. 00 ~236.00) 284.00 +115.00(76.00 ~696. 00)
72.60 +17.20(49.00 ~97.00) 306. 00 +68. 60(163. 00 ~484.00)

8(11.4)
1(4.2)

2.2.2 lﬂ?iii;&ﬁfﬁ?kaﬁi%UXi'%‘IJJE‘E%IJ@ET/%
e R
M5 _IDE, HLF B 3 i TN D BE AR A
, BT A BUN R E S T T A(P<
0.05), CREA 1545 X% UA $8ha & m T T A
(P<0.01), XfR&ZH v 55 20 PR B D Re 45 48 A 0 10 &
Z5M(P>0.05). INFE6 ATU, BRI T
NBEDiaeetn o, BT UA $8b5 54
KR EE T T A(P<0.05), AN HARTE bR
WA BFEES(P>0.05), Pl BT NS IhfEz
E

FRA(BFHRFMIAN) SHRAT

Table 5 Gender contrast of renal function examination results in jocéupational exposure
—

B P T .
2.2.3 HPRIRIFM T AR S B 7 B R R A
MBS )% Y ) A5 T A 114 5 il

WA T, FRER LT Yife BUN f8br 5 T
MNAEWBETFEASE (P <0.01), CREA $8455 T AH
I AR Ol B[] 22 TEAHOG (P < 0.05). I6Ah,
B REHAFE PR S AR | B S S R A Dl B ] 2
T FEAMENE(P>0.05). [[EIE;, % RELH T 455
AEE AR S AFIR T BB AR (P >0.05).
IR GIEAEAE I EE??‘}%%XJ‘EE%%%T
ThEE S BURFR I RIRT D

—

\ f .-__.

.."‘-l..

group (e-wasterecyeling worker) and control group . .
gy 5 BUN/mmol - L*‘" CREA/umol'I:H ‘ UA/pmol -1, ™ 4 ;‘
e % (n=33) 5.31 £ 1/44(8.35 1 2.%83)787.48 +29. 25(236.00 ~ 51. 00) ** 36509 #111.31(696. 00°~ 172 00)
~— Az (n<487) 4.64 41, 25(8 13~2 45), 59.97 +11. 74 (102, 00 39 00y 227. 08 +52.75(372.00 ~ 142. 0)
%'_ﬁﬁéﬁ' (e 14) 4.76 1. 13(3 09/6 8’0) 86.57 +8.05(72. oo 97 00) -““340 86 +63.70(224. 00 ~484:00) f
1 1 (n'=12) 4.2071. 13(2, 53/~ 6. 60) = 56.33 £5.13(49. 00'~ 6}- 00) = #264.75 +46.22(163. 00 327.00) |

n *%x%é%ﬁi%@cﬁ 05); * * %%/T%FM&E%'(P@J 01>
. Y jE"E 5% e F AR T A IEE
o 4 mmEmsEm R
Table 6  Abnormal renal function examination results of

male and female e-waste dismantling workers

) BUN/mmol-L~!" CREA/pmol-L~" UA/pmol-L"!
B (n=33) 5(15.2%) 1(3.0%) 8(32.0%) *
L (n=37) 2(5.4%) 1(2.7%) 1(2.8%)

1) BUERRAB(ILH)) ; « RRERBE(P<0.05)

AR A T — 2 AR, X5 AL A 9% (1 25

JE—80. W Wang 250 78 5 M T 236 ASHL T HRfiR
T (KTHRZ 89 N ) BIMFFT R B, HLFHFfE T A
(9 TSH %5 B I T X AL 53— IO HL T e 4 [
W X S Z 4 1 TSH . AU IR 2 T3 #1 T4 B 5%
BREY ) R TSH A T4 # W EE TR R4, Li
02 Xﬂ‘%ﬁiJLE‘JEﬁﬁﬁm, D NP R I
MR EL 40 DNA 530 2 3 38 3 o T 6 BB 2L, i %
A I AL 46 5 et 5 A I 96K EL 40 B DNA S5 5K R B
IEADG, B LR W) OGBS YL v fig 2 80 DNA
Pt ELbh s e L. Liv &R B K

& =

/7 Bt B A X B R 51 8

JO G (o A B AR R A% 3 DNA 453 00 B 40 4 35
e X R X B, e e A i A 3 R X T X R
19 20 15, o HL 22 W) RIS B 7 A i s e ) 2
P NMRIBAL YT, BEIRIE R RSt X SERfgY
Y% PR TR W Ak BTG Bl AR AR B = A T R T
RS m AL AT 5 2 — 2L 5T

3 it
(1) 7 37 S P i TN e e i 2 6 19 48 F
AST/ALT J DBIL & K F X BR4, [ ' D RE )

f5Fr BUN, CREA. UA 5% M4 A LY C B &
FE5E.

(2) TR il T AFDhREFE AR, BPE T
N ALT, GGT K DBIL 45 2 3 & F &t T A,
AST/ALT f8tr R T T, IR T
NEDaedEPrT, BT A BUN, CREA % UA #§
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EB R (P <0.01), AST/ALT 5T A4 E
IEMISE(P <0.05). ' UIGE BUN fabn 5 T AR R
IEAHSG(P <0.01), CREA 8455 L F 5 4 g A
A TEARDG (P <0.05) , 15 Bk Se 48 45 X0 A HL

SYIE R | B DR AT EAT B U

SE

(1] REML, WRek4s, TRE, 5. BR =R e 7 B O i X 5
FE IR A h 2RI R S B g N [ 1] FRBERLE, 2014,

35(8) : 3066-3072.

Zhu Z C, Chen S J, Ding N, et al. Polychlorinated biphenyls in
house dust at an E-waste site and urban site in the Pearl River
Delta, southern China: sources and human exposure and health
risks[]] . Environmental Science, 2014, 35(8) : 3066-3072.
(2] skaxdE, THE, PET, 55 ) R ZE 7 BB IFAT X A
H%il%@%):m JATM )], FRIERLS:, 2015, 36(7) : 2633-

2640.

Zhang J L, Ding J F, Lu G N, et al. Heavy metal contamination
in farmland soils at an e-waste disassembling site in Qingyuan,
Guangdong, South China[J]. Environmental Science, 2015, 36
(7): 2633-2640.

(3] ROPHE, MM, fREER, . T RRi X e
23 B) S B K R AR AEL ] ﬂ‘fﬁ*—"ﬁﬁ, 2016, 37(“_8): 3151-
3159.

Zhao K L, Fu W] Ye 7Q, etal. Spatlal variation of 501] heavy ;

~Tetals in any ‘e- waete dismantling ared and ‘their dlsu'ﬂ)utd‘fm

# chardcterl,stlcs[ ]'] " Environmental Suence‘ 2'019/"" 37*’ 8)
' u3151 3159,.- | & - =
[4 ] 'JIXJ'J fﬁuu, %M% %, *l%?%%ﬁﬁﬂtﬁﬁﬂiﬂﬁ

T el KR | 22 R K e Y e

Iﬁi'—‘?—"iﬁ 2013 '8(4) 473-486. | I

| Yuan ]G Zheng J, Chen S L, et al. Advances insthe researc}:’/"

! on pﬁﬂutlon 1nvestlgdtlon> and env1ronmentdl ecologital~and
hgalth risks from e-waste recycling activities in China[ J]. Asian
Journal of Ecotoxicology, 2013, 8(4) ; 473-486.

[5] ZhengL K, Wu K S, Li Y, et al. Blood lead and cadmium
levels and relevant factors among children from an e-waste
recycling town in China[ J]. Environmental Research, 2008,
108(1) . 15-20.

[ 6] BRI BB PR YA X R BELRA R 0 2 4 Ji A A& 67 aer iF
FE[D]. L. AT R, 2016.

[ 7] BiXH, Thomas G O, Jones K C, et al. Exposure of electronics
dismantling workers to  polybrominated diphenyl ethers,
polychlorinated biphenyls, and organochlorine pesticides in South
China[ J]. Environmental Science & Technology, 2007, 41
(16) : 5647-5653.

[8] RenGF,YuZQ, MaST, et al. Determination of dechlorane
plus in serum from electronics dismantling workers in South China
[J]. Environmental Science & Technology, 2009, 43 (24 ).
9453-9457.

[9] ZhengJ, Luo X J, Yuan J G, et al. Heavy metals in hair of
residents in an e-waste recycling area, South China: contents and
assessment of bodily state [ J ]. Archives of Environmental
Contamination and Toxicology, 2011, 61(4) : 696-703.

[10] Zheng J, Wang J, Luo X J, et al. Dechlorane plus in human hair

[11]

[12]

[13]

[14]

[15]

[20]

[21]

from an e-waste recycling area in south China; comparison with
dust[ J]. Environmental Science & Technology, 2010, 44(24) .
9298-9303.

Zheng J, Luo X J, Yuan J G, et al. Levels and sources of
brominated flame retardants in human hair from urban, e-waste,
and rural areas in South China[ J]. Environmental Pollution,
2011, 159(12) ; 3706-3713.

Zheng J, Chen K H, Yan X, et al. Heavy metals in food, house
dust, and water from an e-waste recycling area in South China
and the potential risk to human health [ J]. Ecotoxicology and
Environmental Safety, 2013, 96 . 205-212.

FRTAF, XIHEAS. 00 B A 2 vk R B R E (D], 1
AR 1992, 9(2) : 73-76.

Chen W P, Liu S J. The toxicity of lead to kidney tubules and
the Protective effects of Zinc[ J]. Journal of Health Toxicology,
1995, 9(2) : 73-76.

TEZLE:, Tafledr, XI5, 4. BERR GRS K BUSLACI 4n it 4
ARRER e (1], b E BB AR, 2009, 39 (11): 1010-
1013.

Wang J C, Yi C H, Liu X Z, et al. Effects of cadmium_acetate
on oxidative stress in primary cultured rat .lllepatii'é-};tcs LJ 1.
Chinese Veterinary S¢ience, 2009, 39(115 : 1019;31’{‘:1{3.‘“.
T, SRR, AR, SR BN NG ok 4R AL
B SRS AP AEL )] BLICHIB B 20105871 )
96-98. | | 4

Ma ], Yl JH, 11i “X, et al. Experimental study (;'n the: Pffegt‘f;)f

demlum on lipid pe£0x1ddnon damage and cell dePIUblb in
human ren.al proximal tubu.la'r epithelial cells [ ] ]. Modern,A
Preventlve Medicine, 2.610 37( 1):96-98. . - £
FIS, Wi | R, . VR AR SR LA P, Ca2 T
AR D). 5 A0 DR, e,
39(4) :.350-356.
Wang ‘S S, éhen L, XiasS K, et al. Cadmium-induced
cytotoxicity and intracellular Ca?* alteration in hepatocytes and
protection by selenium [ J]. Journal of Molecular Cell Biology,
2006, 39(4) : 350-356.
. BB T X AN BRI 4R B R R T BB Y F 5T
[D]. %M AR, 2014,
Aston N 'S, Watt N, Morton I E, et al. Copper toxicity affects
proliferation and viability of human hepatoma cells ( HepG2 line)
[J]. Human & Experimental Toxicology, 2000, 19(6): 367-
376.
S, Ji/ME, TE, A A i U S BUN A0 0 T
HXT Bax Bel-2 BRI FRILHYFEWI[T]. 2 AOLFH R A,
2008, 10(1) : 42-46.
LiY W, Wan X H, Ning Q, et al. Excessive copper induces
hepatocyte apoptosis and affects Bax and Bel-2 expression in rat
liver[ J]. Chinese Journal of Contemporary Pediatrics, 2008, 10
(1) 42-46.

PR, XS, 2R, S AR B A N U 4141
EELYUEATIRER I [J]. BEIR¥4R, 2014, 36(3):
253-257.
HeSJ, Liu DY, LiJ, et al. Effects of high copper dose on
morphology and antioxidant function of liver and kidney in mice
[J] Acta Nutrimenta Sinica, 2014, 36(3) : 253-257.

LR, Eh, AR, S S /N R E )], &
W EER, 2015, 47(7) : 88-90.



JEREAE TR TN AT DI RE AN I RE M HER B0 L2 R0 X 2 < DL i e S A 4]

959

[23]

[24]

[26]

[27]

[28]

~2010, 22(6)4 “448- 451 ]

[591,,

polv(,hlunnatcd biphenyl on

“ Mutagenesis , 2010, 22(6); 448-451. !

Sonne C, Wolkers H, Leifsson P S, et al.
induced histopathology in kidney and liver tissue from Arctic fox

2008, 71 (7). 1214-

Organochlorine-
( Vulpes lagopus) [ J]. Chemosphere,
1224.

Wilostowski T, Krasowska A, Bonda E. Joint effects of dietary

cadmium and polychlorinated biphenyls on metallothionein

induction, lipid peroxidation and histopathology in the kidneys
and liver of bank voles[ J]. Ecotoxicology and Environmental
Safety, 2008, 69(3) : 403-410.

Silberhorn E M, Glauert H P, Robertson L. W. Critical reviews

in: carcinogenicity of polyhalogenated biphenyls: PCBs and PBBs

[J]. Critical Reviews in Toxicology, 1990, 20 (6 ). 440-
496.
Mayes B A, McConnell E E, Neal B H, et al. Comparative

carcinogenicity in Sprague-Dawley rats of the polychlorinated
biphenyl mixtures Aroclors 1016, 1242, 1254, and 1260[J].
1998, 41(1): 62-76.

Hsieh SF, Yen Y Y, Lan S ], et al. A cohort study on mortality
and exposure to polychlorinated biphenyls [ J ]. Archives of
1996, 51(6) :

Toxicological Sciences,

Environmental Health: An International Journal,
417-424.

Tsai P C, KoY C, Huang W Y, et al. Increased liver and lupus
mortalities in 24-year follow-up of the Taiwanese people-highly
exposed to polychlorinated biphenyls and dihenzofuma‘r‘l_‘.‘s-[“ J].
Science of the Total Environment, 2007, 374(2-3) . 216-222.
JEl ke, LD, R, A ziﬂﬁ‘?ﬁﬁkﬁﬁﬁ[{ cfos | c-
Myc Fil B- catenm B3 S An[E0 | ] | RS - mﬁ’}" R

Zhou H F ZPld() H B, Yang Y S “

c-fos i~ i Myc

and B-edtepm

expressions in rat 1k1dneys [J]. Carcinogenesisy Teratogenesm &
— Pl i

w5
P“ﬂ,”iklgﬁ 2007, 24(1) : 95-101.

ﬂ%&ﬁ%%fii[ﬂ

P
! Ye X°B, Fu H. Environmental exposure and health Feke of

[30]

[31]

[32]

[33]

[34]

pglybromlnated dlphenyl ethers ( PBDEs) [ J].
2007, 24 (1): 95-

Journal of
Environmental & Occupational Medicine,
101.

FEAE, SR, TRk, %. PBDE-209 U BUIT IR
LJZ”"‘&E PERBALHIBITE[T]. PB4k, 2012,
16(3) : 187-190.

Wang X H, Zhang Z X, Ding S S,
changes in mice liver induced by PBDE-209 and the mechanism

et al. Study on pathological
of oxidative stress [ J]. Chinese Journal of Disease Control &
Prevention, 2012, 16(3) ; 187-190.

TRk, PhENEE, SRS, AR IRBEATR X I A0 M A R[]
AEBHBAAR, 2012, 7(5) ; 570-573.
Na G S, Sun L J, Zhang W W. Hepatotoxicity of brominated
flame retardants[ J].
(5):570-573.
XUBH. 53T X Bt S RN RIRTFE[ D],
FH K2, 2011.
Luo X J, Zhang X L, Liu J,
compounds in waterbirds from an e-waste recycling region in
South China[ J].
43(2): 306-311.
Khan D A, Qayyum S, Saleem S, et al. Lead exposure and its

Asian Journal of Ecotoxicology, 2012, 7
: NI
et al.

Persistent halogenated

Environmental Science & Technology, 2009,

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[45]

[46]

[47]

adverse health effects among occupational worker’s children[ J].
Toxicology and Industrial Health, 2010, 26(8) : 497-504.

H U SRR U B i & SRR (D] Kb
R, 2013.

S, AT S, IR R B IE 254 K 2
BERGSEMA[ )], AL - WA - 5874, 2008, 20(3) : 224-226.
ShiZ Y, Dong ] Z, Ma H,
biphenyl on

ok
Effects of polychlorinated

liver [ J ].
2008, 20 (3):

et al.
structure and function of rat
Carcinogenesis,
224-226.
FOF. AN T B AL B0 S H 5 A5 [ D], |k
. HERE, 2009.

Kang M Y, Cho S H, Lim Y H, et al. Effects of environmental

Teratogenesis & Mutagenesis,

cadmium exposure on liver function in adults[ J]. Occupational
& Environmental Medicine, 2013, 70(4) : 268-273.

FR. KIS )ET5 Y ARHEREKO RIS [ D] )M
Hrilikez, 2010.

Chen A M, Dietrich K N, Huo X,

neurotoxicants in e-waste:

et al. Developmental
an emerging health concern [ J].
Environmental Health Perspectives, 2011, 119(4) : 431-438.
Ikeda M, Zhang Z W, Moon C S, et al. Normal li}iéf.?unctiqn in
women ingthe general Japanese pop'ulation récrbjlected to
environmental _ exposure 1o cadmium at various lcvels 1].
International Archives (lyf Occupational an(ll hnz;ronmental
Health, 2000 73(2)): 86-90. )
Wang W Huang HM, Zhu D M, et al. Modlﬁea ultmﬁltr&p‘ion
in pdedldtl‘lc ca‘ndlopu]tnunaly bypdbb[]]. Perfusion , 1‘_998, 13
(5): 304 3102 F

i, Hw«ﬁ xu/mi A—z,% X atémamd\fﬂﬁgwg‘ff E
A5 TR % A R R 1], Y E A 2014,
49(4): 476-428. M__#“
Wang M, YuS'Y, Liu XY, et al. Effects of X-ray radiation on
kidney “‘hislologrical structuresand  serum  creatinine and urea
nitrogen contents [ J |. Chinese Journal of Zoology, 2014, 49
(4): 476-428.

Dioka C E, Orisakwe O E, Adeniyi F A A,

renal function tests in artisans occupationally exposed to lead in

et al. Liver and
International Journal of
Environmental Research and Public Health, 2004, 1(1) . 21-
25.

X230, B, FEA. E'%‘fh(ﬂl%ﬁfX R I ] ML 75
FE M KBTS 1 Bun, Crea SBR[ J]. tHHPEE
2, 2013, 8(12): 1474-1477.

Liu X W, Yang W B, Jing Z W. Effects of Yishenhuazhuo
granules on bun and crea in serum of adenine feeding method

World Chinese Medicine,

mechanic village in Nnewi, Nigeria[ J].

induced chronic renal failure rats[ J].

2013, 8(12) . 1474-1477.

Alasia D D, Emem-Chioma P C, Wokoma F S. Association of

lead exposure, serum uric acid and parameters of renal function

in Nigerian lead-exposed workers[ J]. The International Journal

of Occupational and Environmental Medicine, 2010, 1(4) . 182-

190.

Bk, MR, g, &
TREBUE I Z ot B[ T].

29(2) . 154-156.

Jiang Y S, Hu Y Q, Xia Y C,

concentration in the air and renal function of lead exposure

RS S M R
PR R E AR (B R , 2004,

et al. Multiple analysis of lead



2% 39 #

%60 TR
workers [ J ]. Journal of Central South University ( Medical Health, 2010, 213(5) : 369-380.

Sciences) , 2004, 29(2) ; 154-156. [51] ZhangJ Q, Jiang Y S, Zhou J, et al. Elevated body burdens of

[48] i 47, Mt EMERBCE R D], B, B B K2, PBDEs, dioxins, and PCBs on thyroid hormone homeostasis at an
2003. electronic waste recycling site in China [ J]. Environmental

[49] Mason H J, Davison A G, Wright A L, et al. Relations between Science & Technology, 2010, 44(10) : 3956-3962.
liver cadmium, cumulative exposure, and renal function in [52] LiY, XuX]J, LiuJ X, et al. The hazard of chromium exposure
cadmium alloy workers [ J ]. British Journal of Industrial to neonates in Guiyu of China [ J ]. Science of the Total
Medicine, 1988, 45(12) ; 793-802. Environment, 2008, 403(1-3) : 99-104.

[50] Wang H M, Zhang Y, Liu Q, et al. Examining the relationship [53] LiuQ, CaoJ, Li K Q, et al. Chromosomal aberrations and DNA
between brominated flame retardants ( BFR ) exposure and damage in human populations exposed to the processing of
changes of thyroid hormone levels around e-waste dismantling electronics waste [ J ]. Environmental Science and Pollution
sites[ J |. International Journal of Hygiene and Environmental Research, 2009, 16(3) ; 329-338.

"'"P----‘_u
_ e [
p | 77
: o ""f .
I el f |",-_:' .‘lu'ﬂ J —,
L i ] Fy - ]
| & .l i\ F / | #
- - I Y A
o i i | & '
F { & e . I v" | e | -
71 [ )y fgy T NN %)
|"-'_ ry 'I. | u"l | 7 :..‘"/ 7 = N
iy o .-"; “ "I.{ / ,1':' 1 "y -‘.¢l -'. a"" r/ ’ .-"I IF .* {ﬁf i —I" .‘--::"J
o | «FIF N aat i L &
| = J [ : i al . F. ﬂ'} i T“ 7 1 f
| | . " i B S h # A ] o oy
i | Fi i Iy | el l
¥ ' | ! "'-“..',l"‘ ..',J | . I | _.'#
~ ‘ ' N L
¥ — [ iy F I [ - |
i il i i 4 4 4 .
J ‘4 ?l | | e _atr " I I’ . £
d i v J |
P LY N s N =
i r
i 'Iu', -’l £



HUANJING KEXUE Vol.39  No.2

Environmental Science ( monthly) Feb. 15, 2018

CONTENTS

Pref FTe SRR T T P T T T T T PP P PP PP P TIPSR RSPRIN

VOCs Emission from Motor Vehicles in China and Its lmpa(‘t on the Atmosphelic Environment

)
Source Analysw of Volatile Organic Compounds in the Nanjing Industrial Area and Evaluation of Their Contribution to Ozone ZHANG Yu-xin, AN Jun lin, WANG Jun-xiu, ct al. ( )
0zone Formation Potential and Priority Species of VOCs in an Industrial Park +-«eseoeerrerreesemensminenssnininne * WU Lei-dan, WANG Xiu-yan, YANG Wen, et al. ( 511 )
Characteristics and Source Apportionment of VOCs of a Petrochemical Industrial Park During Autumn in China -+ HU Tian-peng, LI Gang, MAO Yao, et al. ( 517 )
Characteristics of VOCs Pollution in the Winter Atmosphere of a Typical Petrochemical Industry Park «+:eoeeeveeeeeseereesneiniens MAO Yao, LI Gang, HU Tian-peng, et al. ( 525 )
Emission Inventory and Pollution Characteristics of Industrial VOCs in Hangzhou, China LU Bin, HUANG Cheng, LU Qing, et al. ( 533 )
Industrial VOCs Emission in Qinhuangdao -+ HU Xiao-yu, LIU Hang, WANG Nai-yu, et al. ( 543 )
Pollution Characteristics and Emission Coefficient of Volatile Organic Compounds from Auto/motorcycle Parts & Accessories Manufacturing in Zhejiang Provinge «+«eeeseesesresrerseesennennenes
...................................................................................................................................................... YANG Zhong-ping, WANG Zhe-ming, HE Zhi-giao, et al. ( 551 )
Stench Sources and Impact Analysis in Automobile Making SHI Tian-li, ZHANG Wei-xia, CHEN Xiao-fang, et al. ( 557 )
Pollution Characteristics and Health Risk Assessment of VOCs Fugitively Emitted from Typical Brewers GAO Zhan-qi, HU Guan-jiu, WANG Hui, et al. ( 567 )
Pollution Characteristics and Health Risk Assessment of Atmospheric VOCs in Chengdu «+s«+ssssesseesssemensenimnensininiisincne LI You-ping, TANG Ya, FAN Zhong-yu, et al. ( 576 )

Indoor Formaldehyde and Benzene Series in Shanghai Residences and Their Associations with Building Characteristics and Lifestyle Behaviors «+«+eseesserseseresienensinininiininsnnn

.......................................................................................................................................... JIANG Qiao-yun, LIU Ping-ping, WANG Xue-ying, et al. ( 583 )
Emission Tnventory of Anthropogenically Sourced VOCs and Its Contribution to Ozone Formation in Jiangsu Province «+-e+xeeesessesvesssenenvsnsienennes XIA Si-jia, LIU Qian, ZHAO Qiu-yue ( 592 )
Emission Inventory of Anthropogenic VOCs in Jiangmen Cily = +eveeereesessssssemssmimmineninnii e CHEN Xiao-fang, ZHANG Wei-xia, CHEN Bing-xu, et al. ( 600 )
Emissions, Chemical Composition, and Spatial and Temporal Allocation of the BVOCs in the Yangtze River Delta Region in 2014 LIU Yan, LI Li, AN Jing-yu, et al. ( 608 )
VOCs Emission Inventory of Service Stations in a Subcenter (Tongzhou District) of the City of Beijing —«+eressereresssrersssnnsenissininnnn HUANG Yu-hu, HU Wei, LI Bei-bei, et al. ( 618 )
Pollutant Emissions from Diesel Buses Fueled with Waste Cooking Oil Based Biodiesel -+ + HU Zhi-yuan, LIN Biao-qi, HUANG Cheng, et al. ( 626 )
Treatment of the Waste Gas Containing Methyl tert-Butyl Ether via a Biotrickling Filter +««+ereeseeererenersinienenenninennens CHU Qi-ying, YAO Lu-lu, LU Xiong-biao, et al. ( 633 )
Composite CYOCs Removal in a Combined System of Nonthermal Plasma and a Biotrickling Filter -+ GUO Hai-gian, MIAO Jing-jing, JIANG Li-ying, et al. ( 640 )
Pollution Characteristics and Health Risk Assessment of Volatile Organic Compounds (VOCs) and Semi-volatile Organic Compounds (SVOCs) in Qiantang River's Hangzhou Section During a

Water Odor Pollution Event +=+ CHEN Feng, TANG Fang-liang, XU Jian-fen, e al. ( 648 )
Occurrence and Spatial Distribution of Volatile Organic Compounds in Urhan Drinking Water Distribution Systems «++«+«sseseeseereereseenee XU Mei-jia, WANG Hai-liang, LI Chun-mei, et al. ( 655 )
Health Risk Assessment of Volatile Organic Compounds for Different Commuting Modes «-+++++++++sxsseeueees TONG Rui-peng, ZHANG Lei ( 663 )
Source Analysis and Environmental Health Risk Assessment of VOCs in Furniture Manufacturing TONG Rui-peng, ZHANG Lei, YANG Xiao-yi, et al. ( 672)
Spatio-temporal Distribution Characteristics of PM, 5 and Spatio-temporal Variation Characteristics of the Relationship Between PM, 5 and PM; g in Beijing «+veesveeeeseseresensinsncninnenee

.................................................................................................................................................................. YANG Wen-tao, YAO Shi-gi, DENG Min, et al. ( 684 )
Quantification of Methane Ebullition Flux from Small Ponds Using the Inverted-Funnel Method — ++«+s+sssseeseesessessenmsiensnennincninnens ZHANG Xiu-fang, XTAO Wei, ZHANG Mi, et al. ( 691 )

Contamination Levels and Exposure Risk via Drinking Water from Perfluoroalkyl Acids in Seven Major Drainage Basing of China «+««+«+sssessereersensenessneneninimniensninininssise
WANG Xin-xuan, ZHANG Hong, WANG Yan-ping, et al. ( 703 )
Spatio-temporal Distribution and Source Apportionment of Nitrogen in Rivers of Tieling -+ YANG Li-biao, LEI Kun, QIAO Fei, et al. ( 711 )

Characteristics of Chromophoric Dissolved Organic Matter (CDOM) in Rivers of Western Sichuan Plateau Based on EEM-PARAFAC Analysis «+v+eerereerereressnsmssnsnninniiiiininene
..................................................................................................................................................................... LIU Yan-yang, QIN Ji-hong, LIU Chen, et al. ( 720 )
Assessment of Heavy Metal Pollution and Human Health Risk of Surface Waters in the City of Ningho, China =«+ssseeesesesssenssesennennens XU Mei-juan, BAO Bo, CHEN Chun-yan, et al. ( 729 )
WU Lei, LIU Gui-jian, ZHOU Chun-cai, et al. ( 738 )

Spatial Distribution, Sources and Bioavailability of Heavy Metals in the Surface Sediments of Longjiang River, Southern China «+«xssereeeerererensenenienenennineneinis e
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LAN Xiao-long, NING Zeng ping, XIAO Qing-xiang, et al. ( 748 )
Mechanism on Enhanced Nitrogen Removal in Municipal Secondary Effluent via Internal-Electrolysis Constructed Wetlands at Low Temperature in Winter +- :
++ ZHENG Xiao-ying, ZHU Xing, WANG Ju, et al. ( 758 )
Dynamic Replenishment Process of Nutrients in Tributary of Channel Reservoir - -+ XU Ya-gian, XU Piao, YANG Zheng-jian, et al. ( 765 )
)
)

Temporal-spatial Distribution and Pollution Assessment of Dissolved Heavy Metals in Chaohu Lake

Effect of the Rainfall on Extinction of Cyanobacteria Bloom and Its Mechanism Analysis «++++++ + LIU Xin-yuan, SONG Lin-xu, JI Dao-bin, et al. ( 774
Relationship Between Macrophyte Communities and Macroinvertebrate Communities in an Urban Stream *+ QU Xiao-dong, YU Yang, ZHANG Min, et al. ( 783

Characteristics of Nitrogen and Phosphorus Output in Runoff and Rainfall Runoff in Lanlingxi Watershed, Three Gorges Reservoir Area «-«+s«ssereessereseserenemenenenisnininennsininennne
............................................................................................................................................................ ZHANG Lin, HUANG Zhi-lin, XIAO Wen-fa, et al. ( 792
ZHAO Peng, HE Jiang-tao, WANG Man-li, et al. ( 800
++= TAO Hua-giang, SHAO Dong-hai, ZHANG Chao, et al. ( 811
: KONG Yan, ZHUANG Yuan, SHI Bao-you, et al. ( 819

Screening Method of Priority Control Pollutants in Groundwater Based on Contamination Assessment
Effect of Sulfur to Quartz Sand Ratios on the Removal of High-Concentration Perchlorate in Packed-Bed Reactors
Adsorption of Methylene Blue and Cu( II') by Activated Carbon/Macromolecule Composite Hydrogel
Adsorption Performance and Mechanism of HZ0@ SGH for the Removal of Fluoride from Aqueous Solution
Mechanism of MgO/GAC Catalyzed Ozonation of Organic Compounds
Ozonation Characteristics of Low Coagulability Organic Matter from the Secondary Effluent of WWTPs
Quantitative Analysis of Dominant Pollutants in Secondary Effluent via Dye Probe Technology -+
Lab-scale ANAMMOX Process in a Wastewater Treatment Plant
Effect of Aeration Rate on Shortcut Nitrification Recovery in Intermittent Aeration Mode
Effect of Aerobic/Phosphorus Granules on Start-up of Partial Nitrification Granular Sludge
Microbial Communities and Sludge Specific Resistance in Two SBRs Treating Leachate
Sources and Risk Assessment of Polycyclic Aromatic Hydrocarbons from the Urhanization Process of Topsoil

)
)
)
)
MA Fu-zhen, ZHOU Shao-gi, LIU Ze-jun, et al. ( 828 )
XU Shan-shan, LIN Cun-wang, DING Ya-lei, et al. ( )
HOU Rui, JIN Xin, JIN Peng-kang, et al. ( 844 )

MENG Xiao-rong, WANG Cong-hui, WANG Lei, et al. ( )
LI Dong, ZHAO Shi-xun, WANG Jun-an, et al. ( 859 )
LIU Hong, NAN Yan-hin, LI Hui, et al. ( 865 )
)

)

)

)

)

)

)

)

LI Dong, GUO Yue-zhou, CAO Mei-zhong, et al. ( 872

CAI Li-yun, HUANG Ze-bin, XU Zi-wei, et al.
+ YAO Hong, ZHANG Shi-chao, LIU Ming-li, et al.

(

(
Spatial Variability and Contamination of Arsenic in Soils of Xijiang River Basin -+ + LIU Chang, SONG Bo, ZHANG Yun-xia, et al. (
Characterization of Phosphorus in Urban Surface Soils in Kaifeng City and Iis Risk of Loss - +++ BAI Xiu-ling, MA Jian-hua, SUN Yan-Li, et al. ( 909
Distribution Characteristics and Health Risk Assessment of Heavy Metals in a Soil-Rice System in an E-waste Dismantling Area YIN Yi-meng, ZHAO Wei-tuwo, HUANG Ting, et al. (
Residue Levels and Health Risk Assessment of Organochlorine Pesticides in Rice from Shanghai «-«+eseseereereeesemenensinenenennnens MENG Yuan, LIU Cui-cui, QIU Yan-ling, et al. (
Effects of Tetracycline Antibiotics on Growth and Characteristics of Enrichment and Transformation in Two Vegetables +++++++++++=+++« CHI Sun-lin, WANG Wei-zhong, XU Wei-hong, et al. (
Bioavailability of Silicon Fertilizer Coupled Water Management on Soil Bioavailability and Cumulative Control of Rice in Compound Contaminated Paddy Soils «+:+sseseeseereserersenesenennsn

......................................................................................................................................................... 11 Yuan-xing-lu, YE Chang-cheng, LIU Yu-ling, et al. ( 944 )
Liver and Kidney Function of E-waste Dismantling Workers and Potential Influencing Factors ««+-«+sessesrerrereeemenennenininenenninnenns YAN Xiao, LI Shu-yuan, WANG Mei-huan, et al. ( 953 )



	封面目录
	封面-1
	中文目录


