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Mg 132.0 23.7
Al 8312.1 1569.2
Si 11474.2 1988.9
S 5412.9 1413.3
ci 736.4 48.5
K 3261.5 683.6
Ca 8075.3 849.4
As 27.3 4.8
Se 11,0 2.0
Br 24.5 2.4
Rb 19.0 3.6
St 61.2 5.7
Pb 332.4 28.7
Zr 23.2 3.5
Mo 4.7 0.3
Ag 2.2 1.4
cd 6.7 6.3
Sn 16.5 4.6
Ti 364.9 51.8
v 21.3 1.6
Cr 41,3 2.6
Mn 249.3 31.5
Fe 5070.1 683.0
- Ni 14.1 0.3
Cu 25.6 1.3
Zn 535.0 34.1
Ga 15.3 0.5
Ge 12.0 0.8
Sb 25.9 12.7
1 27.2 16.3
Ba 96.9 17.4

* Mg RAGCHBHAM I Hue/m fing/m®,  ** 2A40HR, ™ 18R,
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., FHREFH, ERESHBKETRETRRERE, RHBAHEE, HOE
Bk S BT R ERILAL T T XA /D 5 FE-ARELL L, Bk, S5k
ATC R S BRI R DAL U I A el . Bhsh, HAED <A Ry Al Si,
S, K, Ca, FeiX 6 fiuBMRBRELLEXLRHREE, BRSLU, XETEME
FRFEHE L, "R GO SRR TREHY BEM,

BR 1 phEO R EEE A FRLE, BATE Fe REIREBITRARE,
BB T Fe TRLELL (X/Fe), HX—&£RE Adams FUHE HMES 4 N
KEHBR—EIIAE 2, RMFIALRNER Mg K& Fe ik, Mg 2w R, &t

# 2 HALOSRE B SESE R B bk

X/Fe REELR C%?Bﬁﬂa%a Jungfraujoch T\\?inn %o?tges ﬁkselg&
Al 2.0 1.4 1.4 0.93 0.84
Si 2.9 —* 2.8 — 2.8
S 2.1 0.95 — — —
Cl 0.071 0.37 0.20 0.13 5.8
K 1.0 0.44 0.56 0.76 0.94
Ca 1.2 0.46 1.4 0.56 0.90
As 0.0070 0.0089 0.0064 0.0044 0.037
Se 0.0029 0.0010 0.0012 0.0006 0.005
Br 0.0035 0.0058 0.036 0.0076 0.092
Pb 0.042 0.029 0.12 — 0.11
Cd 0.0092 0.006 0.014 — —
Ti 0.76 0.086 0.068 0.070 0.061
v 0.0023 0.002 0.008 0.003 0.033
Cr 0.0038 0.0033 0.010 0.0083 0.013
Mn 0.046 0.014 0.042 0.021 0.049
Ni 0.00044 0.003 - <0.01 —
Cu 0.0019 0.0075 0.024 0.013 0.045
Zn 0.050 0.024 0.275 0.053 0.17
Sb 0.019 0.0048 0.0056 0.0018 0.0075
1 0.024 0.0014 0.0075 0.0028 0.012
Fe(ng/m®) 683 181 36 71 51
Mg(pg/m®) 23.7 6.85 4.8 — —
* KR

Af Mg 1B R TSN, fnbbsFlZ LR Chacaltaya 35 3 5%, Hosidfy Jungfra_
ujoch 5 5 &, BT Mg WS KMRK B B ARRHE KRB, FdbniX B4
FHRGREILES AR EZ, NTRRELLERE, #WHBRILE—%, REE Al S, S,
K, Ca, Cd, Ti, Mnf1Pb FnRELINEEEPEHMENR/D. EHNERKE
—B 5 N AITRARKITHE, Bl Cl, As, Se, Br, V, Cr, NifuCu %, &N,
XETTROENERABEEHEFHHLURED, BTXETREERAANTRE,

R e A Sh T3 s O SIE R A A /DT REE T 4 M EREMHER. BlTE
R SERMS Mg & Fe iR & TEHNEY, R AbER &0 SERBE ik
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2. BERBE

% Fe H2LbotH, M MasonU" b5 FHEEREITE T AL PENTENE
#BHF (EF) H, REELHLCEBAER 3, HETR, TRELACELTTX, T
#S, Cl, As, Se, Br, Pb, Mo, Ag, Cd, Sn, Zn, Ga, Ge, Sb, I fyHHTEE
AT 10, EmANAXETESFHBHANTEY,

# 3 ARWEMEILOEKEFEM LR

* ¥ EF*
7T #
ElA = ) ik a}
Al 1.0 1.1
Si 0.4 0.5
S 255.3 518.1
Ci1 60.1 32.9
K 1.3 2.3
Ca 2.3 1.6
As 202.8 225.1
Se 2934.6 5891.4
Br 105.7 74.4
Rb 2.3 2.7
Sr 1.7 0.8
Pb 285.0 138.9
Zr 1.4 2.1
Mo 50.7 37.7
Ag 393.6 4000.1
Cd 430.1 3687.9
Sn 155.5 439.5
Ti 0.9 1.3
A\ 2.4 0.7
Cr 5.3 0.5
Mn 2.7 3.9
Fe 1.0 1.0
Ni 1.7 0.1
Cu 5.2 1.3
Zn 87.0 31.0
Ga 13.0 11.8
Ge 107.3 28.7
Sb 1993.9 15069.1
I 826.4 9174.1
Ba 2.6 6.2

*EF=(X/Fe)S ik /(X/Fe) i

Bk 8 %I EF (AR IL, S, As, Se, Ag, Cd, Sn, Sb, I%RH ANER
M EF ERLEXABTARNVTE, XHARKEFELEREFER, ATHMEFE
FEA [ B TE BB R 4 A 8k T LAAR B RE

B 1 RS REEBELHG, EEAH-STRESNBRIPHREE
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(1: >11pgm 2: 7.0—11lum 3. 4.7—7.0 um
4: 3.3—4.7Tum 5; 2,1—3.3 um 6: 1.1—2.1 um
7: 0.65—1.1um 8: 0.43—0.65pum 9, <{0.43 um)
B, Cl, 1, In, As, Sb, Br, SeflZniXSEERH AGFEWITEE/NTBHE M
IR, MALHEEERE ARFEHTEIMER, REX 3L, R’IVAH, HFoKn
BEARGEITHRTRERERA PEERH R, RERET . SRRy, FREZ
WULEEERA RAZER], M FR M TG AR FOTFE 3 R1E, HERE, 1. 4
LTt A R ARER R FEIRY, 40BN & R AR N, X aRE A S R R
HAFRAMKERPEEEMEZHMEBE., KE ADIFER— ST 55 b T X 5
BB, mSktE Fe MEBEERERRESHMBTh (LB 2), EmkER
TERRERG, XBEHASBRENETRIBBEMREETOEER,
3. BRESTER
B¥so#r (Cluster Analysis) XMEEEDH, JIZMATHRBFHFIY, AR

KB ATERRBROTE, DEARROBEFERELHEL.

% AR ERBE AR OB R RS RAVIITE, 3t 1087 42 8 HATARES (GE394) 3%
FTRERE, REIFRHREER, NZEATEN, BG1L MG 1225, FiFdEIL
AESRREREMG—K, MALRTEXHRNETHLRAMESRARERR SRR~
%, mEREHSATENAD, XRHA. AERXRHELBEHARTE, BTL
M B N B TR S BRI B ), HRRIFRREEARR BERFE— H R R B2 [ A

FRAMHER; MEGILNXENEEL, REAGRRUE—ERE LRIARNTHE
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DLEFZM BRI AN K T 5%, 24/ 34 )>05% (KHABEF %, P
=1

i=1

BEEE) AHERFALEE, RHEFLORERTRER 4 MARTF, &, ARTH
ARBEBRREERE, FLLGOMER X EROERERELE 4 4, ZREATF2
PRYE N ERER,

M Jacobi e iR MR AEEMRMAERBIHR RBE FHBEME (RTEE, K5
H), BRELXLNBFHTEHTEKD, XRFANTEELER,

ATREAAFHREHRENE, TXHEFEEETERESR. &2CRHABES
ZBK (Varimax) jgfe, SRREFANES, EHREHRFABEERRTFIFHE
EAMBREBEEHER, B ERTI TR ILA R N,

F 4 HERREENG 2R ERE FABERE

F F, Fy F, ~rBEFHE | B—HT
Mg 0.5091 —0.8221 0.1128 0.0273 0.9486 0.0514
Al 0.2465 —0.9550 0.0357 —0.0844 0.9812 0.0188
Si ) 0.2517 —0.9480 0.0917 —0.0481 0.9728 0.0272
S 0.9292 —0.0972 —~0.0365 —0.1285 0.8908 0.1092
Cl1 0.1718 —0.9512 —0.1602 0.1068 0.9715 0.0285
K 0.6981 —0.6926 0.0522 —0.0446 0.9717 0.0283
Ca 0.4037 —0.9007 0.0978 0.0022 0.9839 0.0161
As 0.6630 —0.5341 —0.3018 0.1974 0.8549 0.1451
Se 0.7820 —0.2949 0.0023 —~0.0177 0.6987 0.3013
Br 0.8146 —0.3108 —0.1717 ~0.0609 0.7933 0.2067
Rb 0.7080 —0.6370 0.2080 —0.0526 0.9531 0.0469
Sr 0.5274 —0.7894 —0.1006 —0.1130 0.9241 0.0759
Pb 0.8518 —0.3187 0.1546 —0.0678 0.8696 0.1304
Cd 0.4843 —0.0466 0.4247 0.0619 '0.4209 0.5791
Sn 0.2628 —0.1003 0.2298 —0.7437 0.6851 0.3149
Ti 0.0677 — 0.9697 —0.0189 0.0761 0.9511 0.0489
Mn 0.4583 —0.8384 — 0.0550 —0.1876 0.9513 0.0487
Fe 0.2941 — 0.9357 0.1096 0.0016 0.9740 0.0260
Zn 0.7447 —0.5620 —0.1899 0.0466 0.9087 0.0913
Sb —0.1100 —0.1212 —0.0471 —0.8143 0.6929 0.3071
1 —0.1551 0.0020 0.8709 —0.1034 0.7932 0.2068
Ba 0.1268 —0.6687 0.5421 —0.2403 '0.8148 0.1852
HE 0.3576 9.6001 1.6127 1.4358

#4w, F,EEMS, K, As, Se, Br, Pb, RbMZn g, XETRKEHSH
BBERN, HHhS, As, Se M1 Po RANMERIEARMITHE, As 1l Rb BRFRR
DD, BRARES PO f Br i EERFERRERR, HEAKRAARE, X
K BHEMBRETY, Hik F, REBEPATZHAAHTZRE, F. EEH AL Si, K, Ca,
Sr, Ti, Mn, FefiBa i, MARXELTRMBELHWARX, MH Mg EXITHEFHH
M FBE, HHLMEXAEFREMRSER L. F 490 F AR TRAEERR, K
21 HEERE", TEIEF PABHNAH. Baf F pHRBEEMABRANKT
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# 5 ERWESIEENEEBRKREEE T ARG

F, F, F, F, AHRFHEE W — I
Mg 0.5219 —0.7473 0.1008 —0.2920 0.9262 0.0738
Al 0.2036 —0.8924 0.0523 —0.2974 0.9289 0.0711
Si 0.1839 —0.9078 —0.0431 —0.2742 0.9350 0.0650
S 0.9391 —0.1187 0.0252 —0.0778 0.9026 0.0974
Cl 0.3321 —0.0878 —0.0077 —0.8836 0.8988 0.1012
K 0.2907 —0.3667 0.0014 —0.8622 0.9624 0.0376
Ca 0.3033 —0.7808 —0.1808 —0.3252 0.8400 0.1600
As 0.7681 —0.1869 0.2740 —0.3222 0.8038 0.1962
Se 0.9099 —0.3015 0.1993 —0.0949 0.9675 0.0325
Br 0.5998 —0.4613 0.2183 —0.4645 0.8359 0.1641
Rb 0.1702 —0.3409 0.0100 —0.8992 0.9538 0.0462
Sr 0.1849 —0.8110 0.3930 —10.3005 0.9366 0.0634
Pb 0.6959 —0.3229 0.3021 —0.4012 0.8408 0.1592
Cd —0.1189 |[. —0.0630 0.2808 —0.7564 0.6691 0.3309
Sn —0.0351 —0.0023 0.8555 —0.0830 0.7400 0.2600
Ti —0.0541 —0.8892 0.2418 —0.3331 0.9631 0.0369
Mn 0.0403 —0.3893 0.2312 —'0.8225 0.8832 0.1168
Fe —0.0323 —0.6817 0.0732 —0.6461 0.8885 0.1115
Zn 0.2362 —0.2636 0.6208 —0.5018 0.7624 0.2376
Sb 0.8178 0.1240 —0.4432 0.0894 0.8886 0.1114
I 0.8302 0.1868 —0.3845 0.0057 0.8721 0.1279
Ba —0.1387 —0.9030 0.0614 0.0938 0.8473 0.1527
FHE 5.2955 6.5077 2.1177 5.2357

HAEF, i, MBafyEF{H (WK 3) K'E, ARBHEMITRER, BamEEANR
B2 —REMIES, BXEgHERmpIMEAI"Y, HikF, AW R5RMILENE
KEX, BAAETF FohSnfnSb RAREIERAE, SbRFERMIRZTE", Sn
Ry E EORIERBI R B T, Wik, F, REBLRBERBRBENR .

3% 5 (ERFRHTUANER T XERERH 4ANMTERR, RSP FmE
BSR4 FHRHEEN, BEFARDEBRERR, RZFEBEEBIGRE, ®
5 F, HEERBILTFEE 4 hiyg F —4, FOBRMEBHLIE. SnfZnRES
hF fEELR, BMRBERELEE, #5+ F, EEHCl, K, Rb, Cd, Mn, Fe
M Zn 4R, R P f1Br WA NGAIRAG AR, XETHP, Cl, Cd, PbAIBriy
BEETFES, AANEE, HRELENEEEFHIE, TREAATSR., BT
W, XETEHERE A RBHHEEE, BT X, Rb, MnfiFeEZRH LM, F,
WRERERD B KL,

# 6 REFOVH/IEG, BT, FEEHHARTFHRRE 44, 4 AEFX
BHEMARBRLEARE, HEAHNTHEEERASRE, HMARGREF £5L
ALELRTEENEE, HK, BEHLMEATXOEEERATALD., 5K
BRBEFEELR X BARAIRBTER, E 36, M bR BSR4 6, KER
B,
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7 6 HileOoMbmiKEREEF SR ILE

H » & 4 al £ ® W %
EHFH 4 4
Eﬁgﬁfﬁﬁ?*}j 85.39 87.48
EE E ?‘ Fl FZ Fg F4 Fx Fz F3 F‘
BFERE R 63.09 11.69 8.67 4.94 51.20 18.55 10.83 6.90
S Gy s, K. Mg, Al, | I, Ba Sn, Sb S, As, Mg, Al, |Sn, Zn | Cl, K,
As, Se Si, K, Se, Br, Si, Ca, Rb, Cd,
Br, Rb, | Ca, Sr, Pb, Sh, Sr, Ti, Mn, Fe,
Pb, Cd, | Ti, Mn, 1 Fe, Ba Zn
Zn Fe, Ba
Gk 3 "o + o SemibL b B "o + B % | BEgE

/g, /b &

#1d LiRsE, WS HRHaTER.

1. HAEARERREFTREL A HBE EBRH T RER,

2. PR B A RIZ X R KA R R R Tlkis iR m, (B i Hh X A
B R B HARE L LEE .

3. H5ESMAKHAEL, BAFEMAGIEN &AL O KRB A0 kAR, Ak
TREF T BRI SR T ES R 2,

4. HRRPAFER G X EREREBEENR A EAEEEREA RS, i H s
OWEBEEERFARGREREEM LR TXHEERKRTFEIRA,

5. HZFELFRXEGRERRERE &b ALK XA G 8 —0r,

it BHEFRBMT pTFELsH, T.Novakov, RL.DodflR D Giaugue T X $f&k5¢5%k
o, BEH. FER, REE., RXBRMPALAESMT R, EEROHBRR BN,
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CHARACTERIZATION OF THE REGIONAL
SUMMER BACKGROUND AEROSOL
OF BELJING, CHINA

Xu Xiaobin Yang Dongzhen Wen yupu
(Chinese Academy of Meteorological Science, Beijing, 100081)

Su Weihan

(Academia Sinica)

Abstract

Aerosol samples were collected both in urban area of Beijing (BJ) and at
Gubeikou(GBK) where the Shangdianzi regional station has been located. More
than thirty elements were analyzed by INAA and XRF. There were significant
differences between aerosol at BJ and aerosol at GBK. Mass concentrations of
TSP and elements of aerosol at GBK were about one magnitude smaller than
that at BJ. Enrichment factor (EF) was calculated for each element. Fe was
chosen as reference element. Very large EF wvalues for S, As, Se, Sb, I, etc
were found both at BJ and at GBK. It suggests that these elements should be
mainly derived from anthropogenic sources. Cluster analyses were done accord-
ing to both correlation coefficients and Euclidean distances among samples.
Results showed that aerosol at BJ and aerosol at GBK were not in same cluster
in most cases. ‘Principal factor analyses for both GBK aerosol and BJ aerosol
were also performed. Four main sources were found for both sites. For GBK
aerosol the first important source was coal combustion, the second was soil,
the third was probably exhaust of diesel egine and the fourth was refuse. For
BJ aerosol, the first and second important sources were also coal combustion
and soil, respectively, the third was refuse and the fourth was roadway dust,



