| €550

Eco-Environmental
Knowledge Web

2019

Vol.40 No.8
$40% SE8HH

= =



w % # 3 4540 % 48 W

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4 8 A 15 H

H &
2016 4F 5T EY b X 2T (5 FUE B BE PM, V5 YRR AE SRS IRLR  covevreeeeeernnenens wkob, BiEEA, BAR, EWRH(3397)
B[ o o N R 19 A b L LR LR LR ERLE A, KB, HFEX, BAUE, KR, TH(3405)
AT PM,  F1 PM,, T R RRAE BT TG Y BRI ST wovveveeseeseesssnsssessnsi X, i, 2 HE(3415)
T BF T 48 25 S 2 U A 15 e T R SR TBAAT v vvveeeeeeereneennmnnnst bttt e e e e s e e
.................................... W, EREE, 2EE BaE, RE®H, TAER, KT, 8, 20, EXa(3421)
Kb H DX AU R L T3 A5 E SR IFAATT oo eveeeeemmmmeeeneees BER, AL, xPeR, FHREx, YRR, §7, FH(3431)
KA AIRL) T A IL T LB AE BRI - eeeveeeemeeeeeeeennes R, BF, BWE, bEE, K&, FRE(3438)
o AT 3 S 28 TV RFAE AR AT PM, VSRS IEAIR  vereereeessesessseieis st T, % (3447)
RIFRB BB T2 AT PM, R - oeeeeeoeemssenenscnns WHE, BT, Fik, BEF, HHH(3457)
LA CoB A PR B AE AT TS Y I SRR overeeesenesneeennnnens BfEs, TR0, KA, hARE, thik(3463)
B S U A B BRI ST BRI -+ oo T, B, $RE, %, HEH, FH(3470)
T 19 U YA M) IS T S T A0 AT ERAE «eevvvvvvmmmmmmnnneeeeeeeeeeeetitiiiiis e T, AR, ik (3477)
T MR K K B 2 PR35 A3 A T e AARABERE KU BT, -+ vvemmmmmeememeeeee e e e e e e e e
............................................................................................. ;Igifg, E%’ ;‘ujjg’ jﬁxﬁg@”’ ;?MBL%%(3489)
IS T Z TR 16 Bl PAHs BUSMATERAE  cooerreereeeeeeeeeemtemmii et
------------------------ HTle, Bk, R, THE, &F, Y, REF, TEH, REH, B, M EE, KHK(3501)
O = AR X R BT T SRR AR SRR AT oo SpE L XU AAL, AL, KE, EH(3509)
I I IR GRS IK e Ry 7 LR 23 [ A AT BT <o veeeeemmemmnmmnmn s e e et ettt ettt ettt ettt
................................................ AT HEE, kK, N, i, AFE, TXE, 24, 2HIE(3519)
1) SRR 5 % e o 25 0 A1 A B s BR800 - IHRAE, B, LR, TiEE, RRRF, KR, E#, M23#(3530)
SR ARSI DS BB A R IR I BT RE B RENG +-eveeveeee F&,KF, THAE, BHE, bk, 4K, FAM(3539)
IR =AU T K SOL™ AL AR BRI +oveveeererermernennenneenns X, ek, TR, GO, Gk, F8(3550)
A (K V8 1B HY T AKALZEERE T IR ZE AT wveevveereereesneesieeiie e ZM, R, £8, £E(3559)
AR AR T PR i ST A oo T4, NEK, EER, HER, TR, KO B, THF, FHRE(3568)
N e B oy Y ey R U MR N A F S R o b A T R PP PP
..................................................................... XA, EEFE, NET, GRE, kXM, BER, £ EL(3577)
TH AR RGN RV A PRI 1 S ZSTIRE T cooeveveeemeenmeenieeneeenn TR, FBE, EAE, EFEE, £X(3588)
YA R UFARAR nirS B AL AR TR AL G TOHLRUICZR voveemer e ERA, BRA, E @A (359)
YK PGE RS E M LS IR BTG RERR AT oo WA, BIR, ET7H, XS, MRIE(3604)
BT 5K P BEIR AR TR S (0 )8 THOK B R e AT, FH, W, A, #E£E, KELR(3612)
TR O R TIAR T FIIK TSN wvvvvvvvvmmmemrereeeeeremmmttiiiii e e e e et EINE, KR, KK, EEIE(3618)
CHEAL A e/ DG Ay T LA TR =G K BT YR eeeeeeremsenenennnnns ALK, FE, B, & H(3626)
SRR KRR BP R <o eeeeeees e, BEA, HAX, WE, SR, EEL, HH(3633)
RIRVERR LR 4 bR LSRR AR ROIE woooveeeeeeeees e H, R BB RAK, BRE(3642)
3 P BRI FE T P AR AL TR T Ry BRI oo eeeeereemmmmmnnnniii s e e ettt ettt e
............................................................ ;‘ujégg;]’ E@iﬁg’ ?@ﬁﬁ” ]%Ei%l, ﬂﬂé}j—’ ?;?f;’ ?%ﬁ:’ %%7}<(3650)
ST VR LR O A A1 (BRI EE LA oeeeeeeseeee s ¥, HEE, EiE, HEY, FET(3660)
4, MBBR #4583 S S ISR AR 7 T8 V5 K R e Wk, Bk, B, BRE, T2, F5H(3668)
PRSI R G U R B STUE B 15 P8 S LR A B R RE T BRI weveemeeeneeeneeenes ByE, TARGL, x/ME, IMESL(3675)
FeS FI 77 S AL PR AL IR A LU -ooeveeermemereneenes LRE, BRY, FER, T8, XY, F9E(3683)
ANAMMOX 14‘%*%5%@2%%@5%4&%4# ................................................... %Eiﬁ', o , 5&’[%‘, %37%';(3691)
A R TT TG K AL BB oS A I E T BB AR HIT ceveeemmrerrmmmmmeeemmn et Kok, ZARE, XKH4E(3699)
RIRIE R B R AL T2 P e MR BELER T I +oevveerermermrmreemnee e, X CHm, TR, RANE, B (3706)
BRI Acinetobacter junii NP1 [R1 45 B BURBEEAE BB FI2EAMIT veeeveeerereesnee e
.............................................................................. 7%:[’2:_’ F/if\?, {%%;ﬂ, EEEP, }f}'@ﬂi, %f%’ ;;Igﬁ%k(37l3)
Type 0092 ZZ4R 4175 P BB MKTE SERLA AL P RSB --ovvvees BAM, T, BHL K, @7, BE, Bk, BAE(3722)
EPAR RS IR T AL B LA N, OF R wovoeevveseemseesssesess 4, RAIE, TEE, XIR(3730)
P RN ER TR A SEEGTITE SR T ELTI «vvvvvevmmmnerseeeeee et ettt ettt e FT—F, TEA%, BA2(3738)
PR -1 TR R A8 EE U RO oo ovveeeee e FES, EME, FRE, TEE, HRE, BAL, THE46)
AT VST oSBT 4 S Ml B Ak 22 L T 5 R B UBAIE v vvvvmmmmeeeeee e ettt ettt
........................................................................ :ﬁ‘E—Z—C, ﬂﬂ%%, ﬁ—}ﬂ‘{%’ EIE, ﬁé%’ %}ﬂ,iﬂ, %%(3753)
JE 35 S S T TR P TR 4 B T R A RSB AIATT <+ vvvvvevmmmmmmmee e e e e e ettt ettt e
..................................................................... WA, TR, MEA, VRE, BED, HH, FEH(3764)
ST T AR5 USRI TARM BLIRRT  -oooevveeeoeoneeeeees KE, B, BEF, HTT, KEE(3774)
%}ffﬁ’fﬂk%xﬁilgAb( V) FIP ARG BB o Mk B , & 7 2 , ﬁ]@ﬁ\( 3785)
PR AR RIS T 508 As BRIREE AL woveveoeeseeneneseenes B, B—2%, WAH, WHE, % (3792)
RSO TR RE £ R A e . BT M LR AT - XUk, B0 0R R, A%, AR, 24 K(3799)
BRI @ e . R B R BRI oo EH, 4%, BMF2(3808)
B VPR NTES TIE 7S CUI TR Rk a0d 115] A RN Bugh, IF%, %, £, TEE, %% (3816)
TR LI DX IR BFIE AR IE FEXT 3 R AR RS HI ARG A 5EIR] ooeveeeemeenneeneneene BOm, HAL, 4, RE, ERAMAE(3825)
AR AT T A RIE AP IR IR oeereerreeeeeeee fid, KRR, WRA, ¥, BHL(3833)
BT I ADTEEINRD PM, sBEPE oo TCHRAR, BN, ok, FE, X3, BT, HOTH, B4 (3840)

(ABERLENVIEITIH R (3587)  (ABERMA)AERIMINI(3595)  15E(3611, 3705, 3745)



.l,:p_;
A In B OH i 5540 % 45 8 ] 2019 - 8 H

Eco-Environmental
. . Vol. 40, No.8 Aug. , 2019
Knowledge Web Environmental Science ol.49, No.© Aug.

EBHRX T EESRTEIE FEHRN A EIRFET

sk #IE, REN, BTT, WK

(1. Ex%jclﬂ%f&h@é@ﬁ%%"*(ﬂ' I SHLBEAIIE IR, Y 721013 ; 2. KA RZFR KU R KRS A S 80% 20F HB 05
g, P 710064)

FEE . HRAGT TALIRTT 35 4R 15 Qe s i Bl 7 SOk IR, A SCRLE T KRR 62 )2 (0 ~20 cm) HHEFE T
BTSSR, il FE B A A B TR RS (ICP-MS) M E E 4B (Cd, As, Cu, Pb, Zn, Cr, Mn Fl Ni) &4, TSI 7
W S M BRI AR | DL A3 4 TS Qe SR A (PLD) O E R bR, IR R AR TS QRS2 i R, I8 A Unmix6. 0 32
IRRERIIEA T8 4 R IR AT, S5 SRR . O YT IX RS2 HEFH SR Cd, Pb, Cu, Zn, As, Cr, Mn F1 Ni EEI{ES 510 0.77,
16.75,40.52, 261, 17.03, 49. 18 331 F130. 52 mg-kg ™', HH Cd Fl Zn YT T EIK Z 9, PP LW SEN
8.2 fifF13.8 fif, Cu, As Al Ni #f{H T TREVEE + 7 RE, Cd M Zn EMIX H P EEEE TS RIS, @ XM XE
B A R XA TS Y A S (PLL,, ) 35 1,36, WERIETE Y S M BRERIN AR A4 , 48 S5 b R Rk B 6V e 43 A (14 A
B &, Py 4058 0,040 F10. 026, 28 B fRRE 133K 0. 099. ® Cd, Cu 1 As EZ R T AN G S FTE“ A RIE”, Zn Fl
Ni SR S HERCE U AR, Cry Ph A M FEEN IREIR” . HFIEXERIZE T )8 EEORI IR AU, WG 5
Y, g I b R R A R - M 4 T VS R (W R LR [ T ztiﬁﬁ?{ﬁfbﬁyi%%?ﬁﬂ%éié)ﬁﬁm'ﬂiﬁzﬁ?ﬂ ﬂr#ﬁ@%’
XKEER . EE)E, L, IR, SRS o A
HESES. X53 XEARIRE: A XEHS . 0250-3301(2019)08-3774-11  DOI: 10.13227/]. hjkx. 201811114 =

P
| &

Heavy Metal/ Pollutlon Charactenstms .and Inﬂuencmg Factors in Baoji Arban
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Abstract: dn order to analyze the sources and fa(‘tor% 1nﬂu.en.(‘rnv heavy metal pollution in industrial cities, 62 surface layer (0-20 cm)
soil ﬂamples were collécted in Baoji City for analysis using inductively coupled plasma mass spectrometry (ICP-MS). Cd, As, Cu, Pb,

Zn, Cry'Mn, and Ni were detected in the samples. Based on geostatistical methods and geo-detector models, the soil heavy metal
pollution load index (PLI) was selected as the best indicator of factors affecting heavy metal pollution. The Unmix 6. 0 receptor model
was also used to analyze the heavy metal source. The results showed that; (D The average concentrations of Cd, Pb, Cu, Zn, As, Cr,
Mn, and Ni in the surface soils of Baoji City were 0. 77 mg-kg ™", 16. 75 mg-kg™"', 40.52 mg-kg ™", 261 mg-kg™', 17.03 mg-kg™",
49.18 mg-kg™", 331 mg-kg™', and 30. 52 mg-kg ™', respectively. These values exceeded the national secondary standard for Cd and
Zn, which were 8.2 and 3. 8 times more abundant, respectively, than in the background soils of Shaanxi Province, indicating that
urban soils are seriously polluted with Cd and Zn. The average concentrations of Cu, As, and Ni also exceeded the background levels;
@ The total pollution load index (PLI
pollution, as analyzed using a geo-detector. Soil texture and distance to the city’s railway had the strongest explanatory power for the
distribution of pollutants (P}, ,; =0. 040 and 0. 026, respectively, with a combined explanatory power of 0. 099) ; @ Cd, Cu, and As

‘

) for heavy metals in the surface soils of Baoji City was 1. 36, which indicated mild levels of

zone

mainly derive from “ artificial sources” associated with industrial and agricultural activities, and Zn and Ni derive from traffic
emissions. Cr, Pb, and Mn mainly derive from “mixed sources”. Overall, the main source of heavy metals in the surface soils of the
study area was classified as “mixed source” and soils were classified as having a mild level of pollution. These results provide scientific
support for the prevention and control of heavy metal pollution in the soils of Baoji City.

Key words :heavy metals; soil; geo-detector; spatial distribution; Baoji City
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