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W OE NN ORI b S 0 A T YRR AE BOR R, I AR I B R A BRI AT R SR ) 2R, )
HEF OIS B S T4 RN T B T i S0 B M B D040 T RE S i AL 3 5 . 25 SRR HH SRR ]
AU SR X AR T 7S A % MR Ry 200486 pg-m ™ I KM 45 Wk FE I 273284 pg-m™ 5§ K ILHk FE Yy
{59 181276 pg-m ™ . BEH43Hr M, 7S4S NO (r=0.394) 7E 0.05 7KF L B EH , S - SHRHEE (r=
-0.534) 7€ 0.01 /K b 8 A0 5C. I 0 B0 58 40 B 2R BH, Sk A D B8 7 ] (9 S B, 7S 0 4% Wk Dl 181.0 ¢
83.4 pg-m™, i3k A WLy 8 AR, SO 4K e BE R 226.5+83.1 pg-m ™.
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Abstract ; In order to investigate the characteristics and source of hexavalent chromium in particulate
matter in Beijing, samples were collected by Thermo Fisher impactors at the urban site. Samples was
analyzed by ion chromatography using a system comprised of a post-column deriviatization module
and a UV/VIS detector, and sample pretreatment method was optimized. The result showed
concentration of hexavalent chromium was 20086 pg+-m™, those were 273+84 pg-m~ and 181+
76 pg-m~ on clear days and hazy days in Beijing during the sampling days. It shows that the
significant positive correlation (r=0.394) between hexavalent chromium and NO_ at 0.05 level, and
the significant negative correlation (r=-0.534) between hexavalent chromium and relative humidity
at 0.01 level. The backward air mass trajectory analysis suggested that concentration of hexavalent
chromium was 181.0£83.4 pg-m™ when the air mass came from the south, and that was 226.5+
83.1 pg-m~ when the air mass came from the other directions.
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LA, [ AP 2 R O T A O R A URL ) 7S 8% B9 F 55 Boiano 251 LU HFSE T OSHA
Method ID-215 NIOSH Method 7605 F11 NIOSH Method 76053 Ffi 75 ¥ , 4% % 5 WA B85 R RE RS R VA TR IR 32, —
AR L dd 20 S5 R S 0 i il o 3 FH TR s S S s DU, HL 3 D 5 ik i T 5 SR Rt R
A 8 ) 25 53 Barnowski 25 RIFSE TS (03 45 A BRI A S5 IS T TR G = M R RS A 0 I A L i
POR B T ERE T8 SR RAHSS (A8 3 = 5 LR B A 56 B8 1 I i adE A T A I YRR 1)
K R A 0.1 pdg-Lfl.Werner DR X B ST T R T A T 38 L2 2 KRR AR AR
TEAS O, 25 T X S 2R WIS i 45 #4335 A AT DAIX 43 =4 8% 5 S o485, 38 i1 R = 0 5% (0 A7 AE T
3. Ashley 25 F5E 2 B S0 R ] LASR S0 7S 085 A ISR (B R BB I T =088 5750 s =2 Tl Y i
k. Khakhathi 25" 5% B H B050F I 8020 6 016 B 36 06 AR I rh 7S 0 46 00 A 300 2, 2 A6 T BR A7
0.2 ng+m ™. Kristof 45" i 57 3 B R PR R S0 AN 1A 7 SRAE 7T 208 A 1940 952 J5it b BHLRIT SR AR I 0 1 32 4, T LA
H R 1 =M B A D = A SR X 7S A SE R

IR, B P T R AIOR P 7S 5 O 5 SR AR 2D | 2 DL SO0 50 30 4 48 3 3 i 4t 4 SR P B
LR AERRERAE | DA IR B — Z /KU MR R IR BRI, — 2R Al ot — JF S A 5l €839, SR FH 8 (i S i A= vl
DRI PR EE 23 SR AU 88 IR S R TR 25 1) 3 . I 7 Wk R X SRR R A 7 T 3, S92 A 30 1 =y
B 5 7S HE 2 ) R EL A A A 3 3 2 AR AR LIS A R A S L) R AR T S S AR IS TT
ik 50 ng" ™ ITVESE ) fifi FH 2 mR AL BE A 7 4k 2R 8 BT R AR I TR | SRR 8 R A R S A T
FE P HEI, DA T3 - 5 AT A - S8 A0 0T DA I (%) 7 i X 7S A4 B B AT DU A , A6 R A B R 20 m’ B, K
HFRA 0.01 ng-m™.
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(1) Kb AR E KIS I PO (NERC) IVARETH (116°25'E, 39°59'N) |, HE 1l 1 v B 24 4
40 m, JEFE 5 km LAPISH 30—60 m = 5 A EESAAE , 8] BRI EE n] SEAR AR Ak T Ay S AU IR 855

(2) 4% . i Thermo Fisher HP i RAFERS (Wi : 15.0 Lomin™") RE B ETEFR Y, ki1t /N T
100 wm, REERTHZIE 0.12 mol - L™ BRFR U HN VA R AT 1IT Ak B A1) 3R IR 27 40 55 ( Whatman ) W' H 8 /e
fi R AR VR IR 5 4 h, TR B RS T 2 R AE DR AE | A foff FH ) B RS A0 8 1% VR IRAE

(3) RAFERFE] . 2013 4F 8 H 30 HZE 2013 459 H 29 H, B UCRAERFZE 24 h, 8 H 14:00 K H
14:00,9 H 25 H &M 3152 29 FREEAE 5.

(4) RAEHANE] [ HFEAT SO, NO, (0, PM,, "7 R 7115 iy ui .
1.2 Sbrrik

(D) FEAATALERL . SRAESS , AR5 B T UKA GO AR T 10 mL 20 mmol - L™ BRIR S NI W 2%
MR 1 h, 8, 4ad 0.45 pm i JE IR HEA B @G T 4T

(2) KR 43 BT il 1CS2000 8 F €0 3% (35 = 3 %A /) 201, € TonPac AS7 (4 mm x
250 mm) , P34 K TonPac NG1(4 mmx50 mm) , #7530 °C ;KM% 8 VWD, TAESE UV 530 nm; ik
A 150 mmol - L™'(NH, ) ,SO, F1 100 mmol -L™" NH, + H,0 A4, M3 A 1.0 mL-min™", ZFBEIRYE ; #E
JERTAEIRF A 2 mmol - 17! DPC(:K{EH#) +10% W EE+0.5 mol - L™ H,S0, SN 0.33 mL - min”’ i
FEARFL 1000 L.

(3) BB RL RIS T A 1 T s i, A RS AR o A A By XS B A D, 4 9 AN AR
BEIN—A45 AR
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TSI 7 A 5650 52 T 3k ARG L BRI 52 R B 4 B DL A S

MDL=1(n-1,0.99) xS

Hor n Bas RS EATIN B OB, e R F RN n—1, BAGBE R 99% () ¢ 4345 (BAMN) | S & n KFAT
DU B AR TR O 22 . AR S 25 AR oy 23 FUBRERE i, SPAT I IR B 9 IR, AL B ISR s W rh S i i1
PIue sl 26.8 ng - L7, AN 10 mL, ¢ BUEJE 2.896. R AR 21.6 m’ 115, br i fi 22 2
3.96 pgem” K BN 11.5 pgem™.
2.2 HrAbE B

KA 7S 3% R 55 43 7 T AR R R TR A T AR BRI A3 AT ek B v = S RS AN B 1Y
AR AL M8 B9 43 M i B 4 A G, 1) 29 FL A BT RO A TR 38 32k [ R 5 A AT A . — K
AISURL ) P AL 3R P ik T S M VR 7R R AR I T , T Y T R R AR 45 5 T BORE I TR
FER T, AT RES R =058 T 7S M 58 09 A TG Ak, DTG5 BRSO B2 A BF SR A >R 10 mL
20 mmol - L™ B AR EANIA I IR 1 h AORTAL B A R iR ) | DU o 1 3 [ A

TREL 2 LR 2S FRAE RS FIINA—E HE SR R = M AR AR T, R FH 5 S Bkt R [l A 4 L T
ACFRFN AT O R AT 56. 38 1 S — NS RIS 4% IO AH B AL AL S B 25 51 L 7S A 4% I ISR o Ak s
RFERE(ALTF 9 5K) JHIA 6.04 ng 7S %5 AN A 45 5 5 75 U 4% vk 8 R 35K 25 R FEIR (2E31 9 5K)
A 5.0 ng =AM EEST 7S B I8 25 8. 7S M i RT3 100.1%+2.10% , SR 8 7 2 42 i AL 38 07 7 1)
ISR A 89.3%—111.4% ) 5K F 2 AR % i A 15 2% BIBCR AR e M TG

R 1 ASMERIMAR ISR 5 =B 868 AR 75 0 4% 10 o 2
Table 1 Spiked recovery of Cr( VI) and Cr( VI) concentrations with the addition of Cr( Il ) in blank filters

FE 45 SR R R R % A RS/ (ng- L")
1 100.8 36.2
2 96.3 26.4
3 99.2 48.5
4 101.9 24.6
5 100.9 14.5
6 101.3 17.0
7 98.9 229
8 98.0 33.4
9 103.7 24.9
FEEbR 100.1+2.10 27.69.82

Fi— A A, AR =M 4% 5.0 ng, I8 BRI =M H B 500 ng- LR 5 58
BrAE b AH ) A A7 | 117 AL S8R 0 BT J7 125 R A 52 56, B 0 A5 A A 0 1 T PR 7S 4 O P R Ol 27,6+
9.82 ng- L™, 5725 F AL MBI P 7S 852U BE 26.8 ng - L7 AHIE, R BR A 10 mL 20 mmol - L™ B R
SUNEBCE IR 1 h B FT AL BT R AT DUA SR 1k =A% oS i B B e Ak 2% B R 10 mL
20 mmol - L™ Bk IR S AN IR 1 h ARTAL IR J5 125 1] L3 5 7 B SO g A 2k [) A 280 B 1
=S ER IAR B L.

2.3 dbEU X KSR 7S o % R vk B KT

1 ARSI ] G T3 XK ASAIORE ) Hh 7S 8% S SO, \NO, 0, \PM, o 7 B2 1728 4. b 5% 4ak DX R AU
KL S 8 T e B S 200486 pg-m ™ ZAEAL TR 51.0—409.2 pg-m ™, J& H AR UES Bk EEBR(E ™
i 8.0 1#5.55 Meng %5 7& Paterson Il 5E F-44{H 0.44 ng-m > FIFE Chester 5 F1I(H 0.40 ng-m 124, i
BH I DX 7S e 8 A A o 7K AR R L 7 e ) () 20 W K Hls | 20 B S A Bk B 5 S0, (N, L0,



2120 B2 5% 1k 2 33 %
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Fig.1 Daily variation of SO, ,NO_,0,,PM,,, meteorological factors and Cr( VI)

AP 5L W F LR
MR TG F[F 20 WA S S s 5 R 2 IR, WIE L8 i =B, S H
SR B S H YRR EE (r=-0.534) 7E 0.01 ZKF-(3UM) b ARG 1 5l (r=-0.175) . KSR
(r=-0.062) X (r=-0.044) FAH A 8 25 AR RAE I (B 0 G 4600 B RAE RS WG R 55K
TN K, % R EI N K H T I 7K BB bV 28 5 S 8O SB0RE 0 i e B2 A kT B, SO AN B R R
BT B R AT N s B3 (R 273484 pgem ™ s R AT, HIREEIE N 181£76 pg-m™.
PO IR I KRS K Y 1.5 A5, X 5 H B 5 Yo R AE 5 K R KBS LRFAE A B AR R Y X rl e T
TERGRACAE T, R BHAR S S5, 5 F — 0485 1) 7S i e A I g 1) & A

FIFH NOAA (¥ HYSPLIT BB S R HEAT 5 1) A TR 43 B, 100 SR R s R ORE 40 1 1T R SR IR, SR
B 155 T S0 28 A B v A >4 b b TR 125 B D1 500 m, 48455 1) 90038 s 1) (1 B8 R 6 e, Jis ) 290508 s i) 358
FE R 48 WP LB G AT SR Z R AT EEAT B Z A S, SR 5 T K S AR B 2k
DA A 2 FTRUE I SR R B S I B6E al 43k 4 28, R A 3 A5, R DR A
TRE 7 B 328 70.0% 2k AR PE AL 5 e AT 2 5 o AL Sl R B B0 1 R 3.3 % AR XT3
Bk 18.3% , 3k B ALy 718 8.3% . 455 75 &% H AR ] LR BE (& 1) |, 2k B iR 7 e i ST, 75
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WHEAE S 181.0283.4 pg-m™ 1Mk A AL 5 ] AN, 7S 35 L 226.5+83.1 pg-m™ 2Rk H 5
1.2 f53X 5 R th B IT 2 32 B R AT D8 i 5 ), BOR B T 2 R RO TR 2 R
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Fig.2 Air mass backward trajectories for sampling site during the sampling period

(1) &1 10 mL 20 mmol - L™ R S BMIARU B IR 502 1 h AYRTAR BRI %, nl DUA RCHR i R b ol
W AFRE P, R I S8BH L = 5 S5 S s 22 8] AR L e £

(2) AEATR DO 7 % e B2 5 Tl AN 2 AR AR s O R BE K F 7 % 5 NO, f 3%
IEARSE, HALBh A R P & A Hou R oy, RIANLSI 42 2 <] et H Ay 5 2RI,

(3) AP EEHIE S RGP TG o AT W, 75U B e AR I R i T 5K, U B AR IS R A5 F 1, Al
RESE AT = 10 /S s O e A

(4) )5 I BUEFE BT, 2k A LT 18] S S 0 86 5 T i , Jr L3l 42 2 OB T e & S50k
Thiss i 32 5.
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