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— A FRFEE X %3544 (PIXE). Al, Br, Ca, Cl, 1, In, Mg, Mn, Na, Ti, V
MERBPFEASTERNE; PFELITKBESMKYITESR As, Ba, Ce, Co,
Cr, Cs, Eu, Fe, Hf, K, La, Lu, Na, Nd, Rb, Sb, Sc, Se, Sm, Ta, Tb, Th, Yb,
Zn. FRFHMAK X FObRERENTER 20 MES (AL Si, P, S, Cl, K, Ca, Ti, V, Cr,
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SRM-1633a CHHEK).

F 1 AEEFEAERA PIXE fl INAA MBH TR PR EE

Table 1 Average PIXE/INAA concentration ratios for selected elements in the coarse and fine filters

i 4 m B
FHE IR G TR + iR B
Al 0.7440.41 90 1.10+0. 65 93
Br 0. 90:0. 39 48 0. 9410. 31 78
Ca 0.7340.53 97 0.98+0.79 98
Mn 0.8540. 64 90 0.9140. 57 91
Zn 1.04£0. 41 95 1. 3040. 62 95
Fe 0. 82:0. 29 97 1.10:£0. 70 93
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CHRLY 26. 8ugem™, 402K 31. 2pg-m™°) FIAR{LHEE (M4 8.5—70. 2pg-m™°, 7
$BLH 10.9—70. dpgm ™), HIRTATHX I FWE CHLRLK 87. 2pg-m ™, HHiK 46.8
pgem ™) REALE CERH 31. 0—284. Opgem 3, ZH%IF 18. 8—99. 8ug-m~*) fKIR
20, FHELE BB X RIS R R XS, DXSBREPEUESL, 44t
B K AR B ES, XESRTMEKMHREMR, REELEELXH
KRR FEERHRSHEN, ERABR A USSR TKERGX.
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Fig. 1 Monthly mean particulate mass concentration
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25 T REE R MBRY T, MESTROEBEETEE. FHEMRYE
R BHBRTHRS Cl CEHMEF 122ng » m™*) Fl Mo CEXE N 4.84ng + m ™)
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Table 2 Elemental concentration, in ng-m™?, for the coarse and fine size fractions

il LA | B
T R
HHE FHELRERE HEH HH FHELRERE HRH
PM 8500—70200 26788413529 64 10900—70400  31178+13036 64
Al 120~—1950 587332 64 46—410 234480 64
Si 3103670 13871668 64 170—1300 610260 62
P 90—980 2971123 62 73—1600 316:£219 64
S 120~—1710 564+ 368 63 320—7490 17031773 64
cl 20—480 145487 57 14—540 122485 57
K 60--1400 4031297 61 86—3420 5704627 59
Ca 2803820 11561676 64 1201490 3554210 64

Fe 49—1200 3494224 61 18—340 113472 64




1 SRS RIREHSKE R R FCREDR a1
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T X
EieA: | THELRERE AN T FHEIRERE BT
Zn 2.0—150 24124 60 2.0—130 35+30 64
Mg 8. 0—83820 104411472 63 6. 0—5560 430-+800 63
Na 18.0—1190 201+186 64 7.0—910 102+119 64
Ti 8.0—270 65141 64 1. 0—56 24112 62
Mn 3.0—120 19419 64 1. 0—55 15+12 64
A\’ 0.24—6.78 1.80+1.23 64 0.18—1.75 0.80+0.37 64
Co 0. 06—2. 22 0.5810. 50 4] 0.04—0.9 0. 38+40.32 7
Cu 10—27. 4 16. 0+ 2. 68 64 10. 5—27.1 17.0+43.11 64
As 0.06—14. 2 1. 07+2.35 44 0. 06—10. 2 1.4941.75 48
Se 1.3—6.72 4.611+1.25 12 1.4—9.2 5.49:+1.86 21
Br 1.0—8.0 3.3612.44 11 0.16—21. 3 3.821+4.12 60
Pb 2.5—36 12.8+8.82 52 3.2—130 30.2428.2 55
Ba 8. 0—353 109+88. 2 20
Cs 0.02—0.91 0.294+0.25 29 0. 01—0. 86 0.3510.24 42
Ga 0. 74—6. 02 2.26+1.36 26 0. 64—3. 44 1.6410. 81 22
1 0.29—2.99 0.95+0.70 20 0.11—4. 32 1.2840.92 63
Mo 0.19—49.3 6.98+9.57 37 0.14—41.5 4.8416.54 38
Sb 0. 09—6. 02 0.56+0.88 51 0.09—3.73 0. 821:0. 94 61
Sc 0.02—0.78 0.18+0.15 62 0.004—0.18 0.0540.04 53
Th 0.15—0. 74 0.41+0. 14 35 0.23—0.45 0. 3340.06 7
U 0.22—1.04 0.48+0.25 18 0.2—0.78 0.45+0.17 18
w 0.2—0. 56 0.35%0.11 24 0.11—0. 65 0. 344+0.15 22
La 0.07—2. 82 0.924+0. 61 63 0. 04—0. 821 0.3240.18 57
Ce 0.15—5.3 1.93+1.26 39 0.12—6.0 1.07+1. 22 19
Sm 0. 01—0. 47 0.15+0.10 62 0. 007—0. 42 0. 059+0. 056 59
Eu 0.01—0.17 0.08+0. 05 19 0.005—0. 152 0.051£0.049 6
Lu 0. 004—0. 08 0.0140.01 43 0.0016—0.012 0.005310.0022 43
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Fig. 2 Mean coarse /fine concentration ratios for PM and elements
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Fig. 3 Mean crustal enrichment factors for PM and elements in coarse and fine size fractions
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RTHEZSRE, B EUAU AR RRTE R BRIk A 205 R i HEoR 17
i, MRMNUNEBFESREMHENTHRENGE. BFSHZERIGEEEX
KI5 IR AEX TTIRE, B T80 7 Ew A FERRKBR Y HERIED, A fhor s fed
EEMEKRE T HENHRIE. X3 NHTHEHFAREEMARFIE, E—1EHTFL
e & Si, Fe, Ca, Al, V, Ti, M Sc, XMHETFHEBIANEL. BEAETE
HARIEHRITE Pb, Br, Cu, SHITHAR, BRIV EHHET. BT 34 Sm, La,
BHA AR R, HF4H As M Sh, TERBFRE. BE—AETH Zn M Na,
BN Tl HERGE RS, A E T ARG FESREMHEYTRE, HER
B REEM RS BER RN 67. 1%, PLEEHARMSE 10. 6%, Tl HHH
RIS B 13. 7%F0 6. 8%.
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Table 3 Varimax rotated factor matrix for the rural fine fraction aeroso

TR HF1 HF 2 HF 3 HT4¢ HT¥ s NrETFFE
Si 0. 938 0. 914
Fe 0. 831 0. 779
Ca 0. 826 0.715
Al 0. 741 0. 358 0. 815
v 0.729 0. 441 0. 768
Ti 0. 677 0. 448 0. 724
Sc 0. 605 0.536 0. 348 0. 801
Br 0. 877 0. 301 0. 894
Pb 0. 816 0. 330 0. 301 0. 884
I 0. 345 0.753 0.384 0. 869
Cu 0.749 —0.316 0. 761
S 0. 696 0.419 0. 691
La 0- 354 0. 893 0. 965
Sm 0. 341 0. 892 0. 957
As 0.872 0. 803
Sb 0.546 0. 771 0.913
Zn 0. 374 0. 796 0. 812
Na 0.322 0. 652 0. 608
FE TR K 7.53 3.33 1. 49 1.22 .11 14. 68
% 41.8% 18.5% 8.3% 6. 8% 6.2% 81.6%

» RAZEAN AT 0.3 HHE -
3 4

(1) I E B X SERYETHEPYREWE N 28. 9pg » m™°, IR X
WY ETFHFBEKE (67.0pg - m™) KRE.

(2) HAUTE TS b X S5 R BB B T 20 2 B U SR O ) IR CRDRL 26. 8pg » m ™3,
HRE 31. 2pg » m™?), X5 IR TH Hh DX A FUAR IEAH X

3) EIEHEHXIBERPIFYTRERENETEAAAE, BERBHMIERR
Wz ar.

(4) B EEBXHARBRTES, K, Zn, As, Se, Br, Pb, Cs, I, Sh A9 4
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CHARACTERISTICS OF THE AEROSOL AND STUDY
OF THEIR SOURCES IN HUABEI CLEAN AREA

Dong .Jinquan Yung Shaojin
(Institute of High Energy Physics. Chinese Academy of Sciences, Beijing + 100080)

ABSTRACT

The samples of fine and coarse particulate matter in air have been collected by Gent
Stacked Filter Unit sampler at representative clean site of Huabei. Instrumental ncutron
activation analysis (INAA) and proton induced X ray emission (PIXE) method were nsed
to determine the elemental composition of the particulate matter. Average elemental con-
centrations and enrichment factors were calculated for the fine (<{2pm) and coarse ([0
—2pm) size fractions. According to concentration of the particulate matter obtained at
one site of Huabei and the chemical constituents of the aerosols the different sources of
them was discussed. The results show that the relative particulate mass and elemental
concentrations of crustal and pollutant elements in the particulates collected over the ru-
ral are lower than urban. At rural site. the average particulate mass concentrations in
fine fraction was larger than in coarse fraction, but at urban site a reverse trend was ob-
served. It may be indicater that the rural aerosols mainly come from long-range transport
of natural and anthropogenic pollutants. which transported from urban to rural area hy
wind.

Keywords: particulate matter. aerosol, air pollution.



