ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




3% f"& ﬁ‘ § F38 L B3

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2017 4 3 A 15 H

H e

FE IR AN N RO L - oeeeeeeeeeeeeens RN, REWR, RN, mH, AL, EWHE, R E(845)
M IX A TS YT IPE VOCs PPRIUEFAE wovoevesenesssnsssnnsssnsnnenes BR, K B, LA R A, BT (855 )
SEMHEHLX SRR HET PM, | 75 Q0 GTRRIPA oovoeeeeeesenssn s B R, WL T, EH Y, M E (867 )
LA PM, § h IR OC R IR R E RIS oo FoE KT, HR R E IR, R, R, ERE(876)
2015 4F 7 50 TR B — UK s e ik B BURL I E AT - B, R E BRI R, T, DR, ( 884)

FIFH SPAMS BFFEE 57T VU ZE 20 ORI AL 22 A T TG L SEEL - eemeememmmeme ettt ettt et e e e e e e e s
............................................................ X BB REN, EHE BES EETW,EER B, EEE(89%4)
[R5 3E oy N R Tl R U YA B K & s TR REM, 24, MK, ke, T8, Em#, ZTLE(903)
5 550 77 A B A TR S ZS ) AT AR <ottt ettt et e e e e e e e e gk EA MR, X T k(911 )
YIRS AL S BRIR G oo A, BET HEE BT LTE, ERE A IREL(918)
PO T AN [R) D R DX A T K AR S R IR Yo AT wovvvremvmmmmmmneeeeeeeieniniiiiins R, KRN, £, 2, E (924 )
IR 2 A AR R VA VTR RUI5 YRR AT B A AL SRR ST eveemmemeeeeeeeeeeeees R, Ew B ARFE KR 936 )
I XN SR ORI i A R R AL R A B KA I K I RRAE eveeeeeeeee EH BN ,FE R, RLE,ZF (946 )
BT S K AR A B T I 25 B T LM R 25 wvvveeerereeeeneenennsnnnnniiii i B EEE A B (954 )
HFIE S A R S A MLEA T TG YRR IE KRR AT cvevvvemmeeeeeeninninnnns FLE, KB ALE FLLE, BEE(964)
JELBEK TR R | RIS Y- - R EHE, Reg, 3 XA, A0, EEa MRE, ZHR979)
IR X VR AR AR K G SR AR HERAE  eveeeeeeeeeeeee s FEy, KA, kR, Tk, TEF(987)
LB i 20 3 K v EE 4 TR A0 A AR B ABERR KU DA v veveeeeees KRB BEL BNE B, EE, FFAE, BB 993 )
FUIRIT R R TS SRR TEIE S B ZSIRURE < everreeeesmmmrneeee e WA B, TR, S 3(1002)
BT3GR 2V & B T R RATIE S BTG YLTFM -oeveeerrmmmeeeeeeeeeeeeees W, T8, A MR, 5 8E(1010)
Jo T TE K EEME X AR B 4B UR | A A SOG YtTf ooeeeeeeeeneenenns &%, B3, G XF,FE, BEM, ZRIE(1018)
TRAL R FE - A T R B i A ZEM B R R TR BB S L] - IR, KA, S RKE , S A, 21 (1028)
1 K LR A R A WL A BT BE R P A R e AR, R, R, AT, 50 TR (1038)
AN EEX S R U8 T AT s Y sg i i kil - i ak, MAn 2, B0, IDE i, 0%, B R rh B, 2 £ B (1046)
Cu-ALO, VB SR IR R A PG HLIG YA +oeeveemereese s A KT, T 251054 )
SRR AN E AL PR Cu(CN) I HRRY IS Y -oeeeeeeees FZHE—E EEZR,FFH, YL, B E, K, A E(1061)
TR Pt R A R BR AR 2 2, 4- TR LR BRI PR R RE oo eEA,2%RFHHKR(1067)
TS A HAP/C S AR K Cu( T ) AYMEPRERE ovvveesenescnsseens M KEH,WI R UE B T H(1074)
I A%/0 A IRT 2 RSB PITEPEREAR  woevreeeeeeeseness AT, Doe s, E0% B, 15 (1084)
EPIY S/ SUETE SN B N PILO) 7 KRR BT A RANE FRE, B R TR, £ 4 K(1093)
AR IR UL T 2L o evereeeseeee s ok, T, 6B A, BEE(1102)
YUBRATTE F1 2 SR AL 8 IR SRR v eeeneese e BEF AL, B, EEY, T E(1109)
S B RAEIRLEL T 25 vvvverrerreererreeee e e ee e e BRI, % o kBB, 2 K4 AREE(1116)
—Fl CANON T2 A FIME S EUE A HIIIRETE  woe ettt R, R, (1122)
OMAEA O IR 4L EBPR ARG BRI - vvvvveesenessmnssni i B, R, ANEIEE R (1130)
PRAE AT T BRI 1555 A0 F R BIRBIESE o oevvvreresenesssnnssnnsnnnas BRATID, %, EAMS RAIE(1137)
TR o TR R 4B TS AL 2R 5 2 BTN -+ vvvvemmmmmmmeeeeeeeeeeeeesen s e o, FAR, 25 F 5, WAM(1144)
S U T AT 5 DRI K PERE R BEIRALAL o evrveseeseessemsess s G R, R, EAA(1151)
TR T MR A TRl 52 S TS YA TR« vevvereeeesnsmnneeeeessnitit e e e st EFHH ENIE B—r(1159)
AR T BT T () AN T - vvvveeerreneaneaeeeseessmmnnnnnnniiiiieeiieeeee HE B R R, AR (1167)
Y KARTE TR KL RS2 I0 A T Th Y BALE T FITREASURT  eveeeeeeeeeresernenmammmnmiiiiiii it Kb, BATF(1173)

[ ot A S e e A = L
......................................................... AR MBI FER, KB, NI, R B, 2 R R B A (1182)

Al TR ISR | A TETE P R ABTEAS | B AN +vvvveeeesemmmeneeee s ettt e et
----------------- FAT, AR, B AL, BB, T B, RIS, PR AR, ot &, M350 T 40, B 1K( 1189)

FIF in vitro F7EERFFEA R R LSRR M TT G HERIEAM  ceeerrreemereeeesn e e et e s
..................................................................... HME FOEY, EEMK, MR RS R MEL, TXA(1201)
AR A T4 Jm V5 Y R R SR AL S B 2 e AR s LG S L] s BARR, Rk, KT, B E % (1209)
it R T A 15 e M) - B0 20 43 R I 45 PR By A - e, AR FRA, K Sk, R, 2 B8 KE%(1218)

T B A TR G A TAE T I KRG B BN MBI ALIITGE <o evereeeermmmmreeee e
...................................................... iﬁ%ﬁ%,ﬁ‘ﬁﬁﬁ’]’,%?f—‘?‘—ﬁfé,Jﬁfé\%,ﬁé:ﬁ%,éif@,%u%,g%ﬁ,%éﬂ(( 1227)
NI yT DR ey T N R A A ) b Il a1 | BBk, INE, REFR, HEA(1235)
SR L TS B TRV BRI, CO, e BRI FHRR IR ovvveveseeeeenoe A3, EHA, 7, B (1245)
S STRIE A S U 5 AR B LR B 4K BB oeeveeee e A, LU BT B2 (1253)
B AT HUAERE P YU BE AS A BB EA I F B 55 RS oo RY,BEE, KW, EE, MA, KB, EH(1262)
) B S T AT HE T S TR U2 AL IR A -+ v vvvvevemmnrenneaeeaaaeeeesaan ettt bttt et e e e e aaa e e EaE % (1272)

(REEREAVERT RN (1092)  CREEREE) AETTR F (1158) 7R (1166,1261,1271)



38 45 3 7 1% 3 2 Vol. 38,No. 3
17 4£3 A ENVIRONMENTAL SCIENCE Mar. ,2017

S

AL T AR I EE X BB R L FFHE R IR SR

723 AN S0 A o - R = - e

(1. FXGSCHZREBEVE A K FE W 5P AP E S S, X 7210165 2. M KREAHAE AT RESTLEE,
22 730000)

FEE . O TRV TN R T RE DX A RS AR 38 5 SR A P 8 3 T AN [ ) B DX T AR A A RE | AT R G0 ) IR B 2 52 38 4y
Brota & R 7 AR AT T 28 B A R A v RGP 1 B ARG A R, 22 W0 R BRI 1) IR R T T 0 Ry S B Y 2R
WY, 30 & A TR S5 S U R REREMED ). AR RN AETRRIRG | AR OB M ) N T R W G b R S R R A
TR LA S5 RSB0 7 AR AR (9 1 2 R AE V2 38 T AN [R) Bl e X ) 25 5 DA R e i) R B2 SR U8, AR IR v e A 4]
ARG YLK BTG L X R TS QL X XS R PG 22 TT 7 AT D RE X . P AE AR X (F X)) S EETS L X R PE ) o 1A
1o, B IR T YA B, 5 e i R IE D Tl + 3838”5 ST AR R X (A X)) FIAULRET S5 X (B X)) BEHE A A
A A R A R ST R X 5 A | R e B S e ) DX, S e R A Sk ¢ Tl AN 8l s VR ARIT R IX (C X)) | B
AEX (D X)) | B X (B X)) FZERHE =X (G X)) kT B D) REEA AL, RS Y i X8, 15 e IR 2N
KR AE KA BEAERRE; PRSI TiRRIX; VU

FESES. X169; X513 XEAHRIRAE. A XEHS . 0250-3301(2017)03-0924-12  DOI; 10.13227/j. hjkx. 201604074

=

Magnetic Characteristics and Environmental Pollution Analysis of Street Dust in

Different Functional Zones of Xi’an City

FANG Ni',ZHANG Jun-hui'* ,WANG Jin' ,JIANG Shan', XIA Dun-sheng’

(1. Shaanxi Key Laboratory of Disasters Monitoring & Mechanism simulation, Baoji University of Arts and Sciences, Baoji 721016,
China; 2. Key Laboratory of Western China’s Environmental Systems, Ministry of Education, Lanzhou University, Lanzhou 730000,
China)

Abstract: Urban environmental pollution can be revealed by the magnetic characteristics of street dust. Environmental magnetic
measurements were carried out for the 151 samples of street dust collected in different functional zones of Xi’an city. Magnetic
susceptibility varied within the range between 169.5 x 10 * m’+kg™" and 977.48 x 10 ® m’ +kg™', and the y, average value was
415.66 x 10 ™* m’ -kg ™", which was 10 times higher than that of the background value. Isothermal remanent magnetization varied within
the range between 2 005.31 x10 A+m’-kg ™' and 10 897. 64 x 10 °A-m’-kg™', and the SIRM average value was 5 105.99 x 10 ~°
A-m’-kg™'. The average value of frequency-dependent magnetic susceptibility was 1. 30, which was extremely low. The SIRM curve
was consistent with x,; curve. The results indicated a high concentration of magnetic minerals in street dust. The magnetic minerals
were mainly low-coercivity ferrimagnetic ( magnetite and maghemite) and anti-ferromagnetic minerals (hematite) , which contributed to
the magnetic susceptibility. The main domains of magnetic minerals were composed of multiple domain ( MD) and pseudo-single
domain (PSD) ferrimagnetic minerals demonstrating the pollution of environment. According to the spatial distribution of magnetic
properties of street dust and the different functional zones of Xi’an city, seven districts (A, B, C, D, E, F and G areas) were
divided, which were summarized as three pollution types: heavily polluted, moderately polluted and lightly polluted. In the ecological
district of Baqiao (F area) which was heavily polluted, x,, SIRM and soft values were all the highest in the seven areas, and the main
pollution sources were industry and vehicle emission. ), SIRM and soft values were slightly higher in the high-tech industrial district
(A area) and the central business and commerce district (B area), which was moderately polluted by industry and vehicle emission.
However, the magnetic parameters were relatively low in the functional zones of education, tourism and culture (C, D, E and G
area) , demonstrating that these areas were only slightly polluted by vehicle emission.

Key words :street dust; magnetic properties; environmental pollution; functional zones; Xi’an City
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Fig. 1 Sampling sites for street dust in different functional zones of Xi’an City
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Fig. 2 IRM and B, curves for representative samples
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Fig. 3 Magnetic hysteresis loops for representative samples
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X25 #hh: (a)100 wm; (b)500 wm; (c¢)1 mm; X48 #fh: (d)100 pm; (e)500 pm; (f)1 mm
B 5 X25 %0 X48 HREPAHEEFEMIEE

Fig. 5 Diagrams of scanning electron microscope for samples X25 and X48
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Fig. 8 Spatial distribution of magnetic parameters for street dusts in different functional zones of Xi’an City
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