ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 %39 % 110

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2018 4E 11 A 15 H

H &
2010 ~2015 4FF VKR Tl NO, B A AHERRFAE - ooeeeeeeeeeeeeeee WAER, RRE, #biz, LM, FF (4841)
22PN T ARGTTS R HE R S BT PV, HRPE TR -+ oeereeeeeeeeese s WA, xee, KEL, HFHE, HAR (4849)
jtf?jﬂ{_j‘g/{{;ﬁﬁ‘?)ﬁ7k{/’§‘fégﬂﬁ*jﬁé§}jﬁfﬁqﬁ ............................................................ ;H:;H, ﬂ:ﬂéﬁé’ 7‘73‘%, T A (4858)
;B,J\HFEE . ﬂék%%ﬁ*ﬁ%q:l7}({%\"ﬁ%m%%ﬁi(&rgﬁ*jﬁéﬁjﬁ¢§?ﬁ .........................................................
.................................................................. ﬂﬁﬁ,%jﬁ,%E?ﬁ,i?*ﬁ,ﬁ%ﬁm,f%%%,gﬁ%ﬁ (4866)
BEETIACTE PM, 1 JCHRIAK SOA MB RIS AT oovvereeeens B, A, FROT, 28, BAK, B (4876)
I MR AN AT 23 T R HE TR T SR IE «-vvvvvvvemmmmmrreeeeeereeeetemitii ettt
......................................................... WAL O A, R HBE kI FER L) (4885)
2411 2015 AF AR VOCs HERLIE L ooovemeeeemeenesensiesissise MW, M, AT, ZWIR, MR, T (4892)
A 3 IR VOCs 15 YBEE RAEREREY  eereeeseeseeeeee Bk, R, WA, XUE R, E¥U R (4901)
SBR T 23 T 15 7K AL B AL I S A TR IERAE e eeeeeeememmmmmmimn ettt et
......................................................... WYL, BAaTRh, EHY, $RK, HEE, E=F, 1B E, FH (4909)
RIS UL R PR AR IR SO SR oo BE, AR, RE®, ik, &K (4915)
L5 2016 4F BEHAKAEINZE 00 BOIRHEIRB JJIPAT ovveveesemseemsenssnsiens FEH, KEM, TR, KEE (4925)
T KA o B U AT BN BRI - veveesssoesssns s HEAE, BB, REE, Mok (4938)
U/ L = (i S e =y Y i iy IRV P 10 I 10 7 B 1 0E PREAR, REROT, AL, A, B, FUH (4946)
KR IS 25 P SV DX R o] 10 X LR S At AR ST RN RS D T2 BE A RME - ovveeemvemesmeees
.............................................................................. BiE, HEEW, I, Ay, ZHK, REE (4956)
T TCRBOK A B RIS NS (A 22 57 OB AP AT -oeeeeeeeeeees A, B, MIER, KER, HEE, L8 (4964)
90 T e A A A 0“1 S A T ) 25 [ AR e KRR, @37, FHn, K, NE, Kbt (4972)
LR SRR RE . U A A S 10N E o 1 1S AR Kk, fT4, FHA, FAK, 2%, XeH, n#, KAME (4981)
SR DRI IR BRI LA MBS BY oo R, KIte, ¥, HE, Wi (4991)
YRREZISLE el et RO R SR S SRR AL 2l FERNAE, NEF, EHFK, T4 (4999)
YR BB 75 K N BIE AR T TP AP IR B R TG A5 U dAIE <o cveererereee e ﬂﬁjﬁ, ?Eﬂ, YALFE (5007)
STRIREETR S5 T A B T 20 €0 o T AR i R A R B R v e e e e e e e ettt BE , KT (5015)
UL AL = B e b 10 4 B RS VR AT 7K F B R AR M FRFAE ]« ceeeeeereemmmmmmemmm ettt
......................................................... Eﬂ_ﬁ’ gﬁ;gﬁg’ﬁg/%” %*ﬁ%, {g}'/@\fﬁ’ %%?ﬁ%, &m" %%/ﬁﬁz (5024)
REGFE T WU IR IR I G A T < v v
................................................ TAKEE, BlER, K%, BE, KRN, X6, R, 7, %, %H (5036)
SEHE- B/ H, 0, R ZR MM I EBIE  +veoveersee et
......................................................... 5&}')%?, ﬂﬁ%%)]], E,d&’ R, %ﬂig, ﬂg?, Eﬂ%‘cﬁi, EHEA (5043)
TR EHAR BRI FIN, O AR wvereeseeeemssresseneas BEE, WK, £#, A, FRE, 1FHa (5051)
e X AR LR S AL SR BRI B oo FHG, HEW, HA, T, T, KA (5058)
R4/ 148, SPNDPR RG0S C/N Sk 15 7K [R5 I BRI ALIB AT o vvvereremrr e
.................................................................. —‘J‘—,f%%’ %’Z;h;i’g’ E%E}S\', F/iﬁj‘][ﬁﬁ?, ﬁ.}%, 7&«&-5}], BN (5065)
VEIKAL B SNAD T ZI/IME wevevvvremrnrrneeeeeeeeremmmmmiiiiiii e eeeeeeeereniains EA L ERME, R, XEW, kA (5074)
ERIEXS PP AR RSV R SRS 8 Do - e, TR, A, BROUE, KF, B, HKR (5081)
Fri ANAMMOX-ASBR AT H ) AT I A 22 Y& AT ) B IR S AR « v veee e e
..................................................................... g&gy {f@%’ EH}EE};\, %L%ﬁ::’ ﬂé’i, jﬁ;_&%’ o & (5090)
WA XRS5 )2 CANON ﬁlﬁ%ﬁﬂ}ﬁﬁ@ﬁﬁfﬂl\lzoﬁ’?ﬁiﬂ"] THTE LM oo
.............................................................................. ﬁ—ia}]’ %%’ jﬁﬁég%, }Z&@ﬁ, ﬁ'Lﬁ', B (5101)
15 IRHE T A AL - PORIN AR SE M B R REE A A - i F, BT, MHXR, FM, SGF, A, IR (5108)
PTG SR S B L BURAFIE I oo mAEAK, W, ZEE, HE8, BERK (5116)
FEVT IR L G ML G AR G IR E A3 AT v eveererereer e Xlﬁi, TH%, }[Sfifé’ AL (5127)
AT WL RR TR 7E T DA RIS TT D AE DX S P AT AL BRI - ooeemeemeemeemeenens WER, TUAE, B, 7R, BEE (5135)
AT AN ARG S PR IRV a-HOH -oeeeeeeeeeeeeeeee e R, A, TR, A, Be A (5142)
BRUHTE I8 Toll DX J 30+ R E PR AR oo W, B, OHR, REZ, RER, FRE, TR (5151)
PRI L HE AL + AR PRECTRR I SRRV ST AR FTAGSEIE oooeeeeeeeeeeeneeeeeees EAS, HEF, BiE, REE (5163)
i%ﬁﬁﬁ’fjﬁmxd‘ﬂ(}aﬁzﬁ\ ﬁ%%@&g%%”mé@%ﬁuﬁ ........................................................................
............................................................ ﬁfﬂkﬁ‘, _:E/MJ/%’ 1%;];];@, ;}%%ﬁ, Alfred Oduor Odindo, g‘éﬂél (5170)
%ﬁ*ﬁﬁm&%xﬁ7k*§%%wq&&%@ﬁg$2u@ .............................................................................. ;ﬁg%’if&’ o (5180)
HEARRT ] F 30RO B C BRI -oeeerees e W, R, BB, PR AEE, S —F (5189)
RIFEAR MO 2R T B o MM, BAE, TR, XE, R, 2, S8, T, BFE, # KXW (5198)
P AR AAE D RIS T4 RIS YL L -vvvvvrrmmememmeeeeeertee e S, NHEE, YmT, ¥, #1 (5207)
e PE DX IR K - T CO, 3t H S LU B BRI 6 AT+ evveeseesseessensne s FHE, 2R (5217)
BEEFRALWIC CH, FERCHAE BT -oeeveeereoneeninnenn, TR, W R, WER, B, ¥XA, KK (5227)
S HCBON T B AE AR RS CO, FI N, O HEBUIEAI  +ovveeeeeseessee et
R AR e L N L L ERALERLE @E)ﬁ\’:ﬁ\gqﬁ’gfﬂj’ﬂj’ém,]gﬂﬁ’iﬁ%’%ﬁﬁ% (5237)
BT RIS B K7 kB FE ARG BRI oo vvveeeeenceen B, KFR, i, B (5246)
S T R I R PEATHUL A0 (BVOCS) SEMHITITEHEIR  ovvveveeveessssssscssessscnn, B, AL (5257)
bR 7K SR B PR R H AR TG HEIE oo eee e HE I TR EEH (5266)
VB KA MM 3R R A ZE G BRI TSI PR ZE «eevevrrnmmmmminn oo ettt hHE, 2HE, FR (5276)

CMERIZEYAETT A =7 (4848) CIREERL ) AiF R 17 D) (4990 ) {5 E.(5188, 5216, 5236)



539 B 11 ) 7 1% Bl 2 Vol. 39,No. 11
2018 11 1 ENVIRONMENTAL SCIENCE Nov. ,2018

M X SEBIK R EH S B2 5 fo I

L2 AR, JREE, A
(1. PEARZFAIRTTEUFI, dLat 100089; 2. BT KA RL = 5 TR 2B, BRI IR 28 WOk 15 e
BRIATE ML, KHEE 300071 ; 3. TIHALC XA SR, T 315800)

FEE . 2016 ~2017 4%, 43 548 B 22 A4 ZE 0 A0 mU 0 ORI FRREL Y 51 73 BORFE RS (MOUDI-122) | SRS, IEXFH ik
TR B KIS A DI & 1 i AT, W R BRI 20 23 ot VR BE R AR A3 A R AT, DA SRS R [R5 YRS T R 2 57
AT TIHE. 2RFW, NH L NO; | SO . K FI& 2 CI- EEAMMAEREBRE, Mg fl Ca®* FE M6 e MR T2,
NH, | NO; | SO}~ fERR BB BT B e sy, KB T2t nt i X PM, 15 4 ) B 2415y, SO, 7R Mk Hem, i
NO; . K| Cl"#EAZEHEBETEZE, Mg’ Ca®* RIFEE IS, SRR HAL T2 2 S ERAR. B2 NO; 1 S0; -
W BT B, AR SO, WEAFHE & TR, &Kk NO, WEMBERETAR, HEZRIMAETREE. HYRL
T, ZIRE T AR ARSI W, (AR BB R BRI, 4B S RNE, “IRE TR S it
ERIAR I 3 K. L RRURMBIZS WSOC ¥ B 42 o0 A WEAEURE A2 I B K F44 3%, 0.056 ~0. 32 wm K2 B WSOC 76 A )75 ik
AT W ARFEEAR—F, 760,32 pm DL EX[E], GHREET WSOC S35 36 B A 5 i 1 1 e Bt

KB AR KPR 435 RiAR AT 5 dUat; Ak disy P a
RESES: X513 LEIRIRAG: A XEHS: 0250-3301(2018)11-4858-08 DOI: 10.13227/j. hjkx;201802146 Tl |

Size Distributions of Water-soluble Components in Amblent Aerosol Of Bemng
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Abstract; A mlc‘ro orifice uniform deposlt 1mpactpr (MOI’JDIAZZ) was used to u)llec ‘ambient derosol at an urban sitegin Bel],mg in
both winter and/summer from 2016 to 2017, Thr water-s luble components , including-ions and water-soluble organic oarbon (WSOC)
were analyzed The characteristics of concentfatlons anﬂy size distributions for waterssoluble components under different seasons and
pollution condltlons were determined. Thel results showed that NH,' ,NO; , SO;™ ;"and K* in both seasons and Cl~ in winter mainly
dlstrlbuted in the/ fccumulation mode, and Mg*™ and Cd““prlm_affry distributed in the coarse mode. The secondary ions were still the
main components of PM, ; in Beijing. The concentrations of 'SO were higher in summer, whereas those of NO; , K*, and Cl~ were
higher in Vinter. Mg** and Ca’* had lower correlations with other main components of aerosols, indicating their independent sources.
The average size distributions and concentration levels of NO,; and SO~ exhibited apparent differences between daytime and nighttime
in summer. During polluted periods, the concentrations of secondary ions increased in both the accumulation and coarse modes but
decreased in the Aitken mode. As pollution levels increased in winter, the mass median diameters of secondary ions in the droplet mode
also increased. The WSOC concentration and particle size distribution under accumulation mode in summer were significantly larger
than those in winter. The distribution peaks of WSOC in accumulation mode were higher in summer than those in winter. The WSOC in
particles of 0. 056-0. 32 pum were relatively stable under different pollution levels. However, the WSOC concentration in particles larger
than 0. 32 pwm during polluted periods was evidently higher than that during clean periods.

Key words: aerosol ; water-soluble component; size distribution; Beijing; chemical composition
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Table 1 Sampling periods and average PM, 5 concentrations for each sample set
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Table 2 Average mass concentrations and PM percentages for NH; , NO; , SO~ and total ions in summer
FA I/ pgem ~* BT X PM L/ %
5 HAEGIH WKE o k%
/m NH; S02- NO; lu,;({ﬁ SR NH; S02- NO;  CREE T i
BT PO BT
9.9~18 0.04 0.08  0.17 0.63 4.69 0.77 1. 66 3.6 608" /1444
6.2~9.9 0.03 0.09 0.34 0.85 4.58 0.655= 1.99 7.46 1011 /18,57
3.1~6.2 0. 06 0.15 05 1.17 5.83 ”'i.(‘)la 2.58 8.57 1216 “_}.féofﬁz
1.8~3.1 0.09 0,25 0.35 1.01 452 /196 358 775 15l & 224 &
1 418 0.74 126 | 1.33 . 3.64 8.18 9.01r.~"" 1545, 16.32  40.77z '44_1. 51
- 07560 135 | 248 | g 5.8 12223 [ 05y 20031 ¥ P42 4578 dpey
HA- 0.32~0,56 0.67 128 / /0._;;' 2.41 6.69 10.02, 1981 & 4.58 3391 36.07"
*0“:' 18 40.32 0.39 4 @7 % 2012 o 1.34 45 /873 /15,63 272 27.08  29.665
/0. 105/~0.18 0.14 0.15/° 002" 0.4 154/ 878 9:58 L4 19.78 7, 2667
0.056 ~0. 105 0.08 003" 0lo1 0.18 0.36 | 22.55 8.87 2,72 34.14 50598
0. 03272 0. 056 0.06 | 0.07 # 0/03 Jo.3 i
. L Q018-0.08°  0.06 0 06 | 4002 o4
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Table 3 Average mass concentrations and PM percentages for NH; , NO; , SO~ , and total ions in winter
X FRAE R/ pg e m ? B AR PM T %
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0.56 ~1 4.22 6.41 756  20.3 38.33 11,02 1671 1973 47.46 52:96
& Z 5 0.32~0.56 3.19 3.52 525 13.42 2680 1188 1311 | 19.53  44.52 ;.}’29. 9|
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0.105=0, 18 0.36 | | 0.38~ 1. 2.21 (1615 10.52] 17.05 43746 (5177
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