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8 E WO B A PM, s R PM PR A B RRAE SO VR . T 2019 4F S F il AR O ORSEVE T
78 AL IE M, i NK-ZXF Ak V7 28 K B 5l B 77 B0 B L RR RO 6 43 BT 43I 5 A5 BILK (OC) Fl ot %
W (BEC) 4 7y o S5 R EW . PM,, H o(TC) N 8.49%(FF £ )~10.38%(52 %), @(OC) N 7.68%(FF £ )~9.36%(3 1% ),
(EC) 1 0.74%([ 18 )~1.02%(3Z 14 ); PM,, 'H o(TC) 9 8.38%(FF 28 )~10.78% (32 i), @(OC) K 7.30%( £k )~9.76%(3
#), @(EC) N 0.59%(f 18)~1.09% (P £8) . #5 FBIH HH 0(OC) B R T w(EC), w(EC) 1EA [A)iH 2 B 22 57
AK. OCTEPM,, H1 1 5 4 43 K08 5 THE PM, st iqEL, SRI] OC T4 ) & 4R B R AR R UKL Y o R ISR/
K ZRZEEL (MRS) {5318 ¥ 242 PM, s F1 PM,, /1 SOC % 1, 13 11-SOC 43 1] 5 OC B3 11 81.91% 1 76.25%. LA I 4%
T B4 A AR W B RIS g . BT B OC/EC oAl 43 #r 55 W1 7 77 T 8 22 18 K 3% 28 PM,  FI PM,, £
R T BRI A BORR S AL Bl 4 R ACHR R . AR 5 0] Sk DG T G 4 20 T G B TR A B P A X SR 4R
&%,

KEIE T BB PM, PM ALK TR BLER (SOC); JLER K

2021 4F [ A S I BR B A RN 5339 S K DL b 3k i T AR R B (8 AR R BOR T
100 B KECH AR KED) B 12.5%, UL PM, 5 Fll PM,, R B 5275 YL 1) (5 FE bR R B0 591 o sk A A R
19 39.7% 1 25.2% . KSR 28 1L 52 e F 1R 30 i 2 A0 £ Y J 205 eyt T B 2 RS
WKL) ) BT K AT IR E 20% 7, C Rk R AN REAERR . PRIRTE YL . KRR LB Y EE B RO,

Tk 20 53 2 8 4 A B9 FE B B 4y, PIHORIRE 8 H 2532 82 . HEn, #HxHiE g h
e 41 3 () AF 9 32 2 A v T IE 28 A3 A FUOCR IR AR AT U T SR AT TR IR T OR T R 2R 0 B
B PR AL oy B REAE , FFEAT TORUEMEAT, & IR T PR B A e oy T O R R, IRT
T A5 Bl 2 4 B A AR AR . WA BLAE T RS T b o T LR T B4 4 AR 2R 4 O W RRAE B AT B AR
fb, KI5 2004 4FEAH L, 2013 4FJL 5T T I 47 24 PM, 5 TR SO & Bl [T 2.0% 41, HAyF 2 Ak
AR TR . RN RS TP 2T IR T B A A Y PM, B PM, ¢ TR Y B 4 4 S (]
GIARRAE R BN [A] 30 T o s R R B 2 A3 B A A B — B, AT IR B 4 4y 1 25 R 8K
Ko MHEGEVIR T AREEFE KL D FIE, &8 A MLk (organic carbon, OC) % 5 1E
PM,, H' & %, JCZE K (elemental carbon, EC) %5 7F PM, s H & 4 .
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i 2 US98 & BT VE T T PM, R B K A HERCE E T 4, SRR 26.4%. HET, MA KM
T 147 20 XoF 25 0K ) B ek B A 9T o AR R ST ad B O W R vk T 2019 4F 5 H SR EEVE 71l 353 4>
AR RES, T IE B4 42 PM, B PM,, R 2 0 R AE RSl IR, LAY 0 B P T T AR TR g 2K Y
BB L4043 AT R A A5 TR ST B B AR R, N TE B TS Y B R BUR R B RIS

1 MR5F%

1.1 HmEX&E

T 201945 H, B THETE. K £1 XHER
T, . HE . EHiE. SEK e MiE K Table 1 Sampling information
FRIILRAE 78 SRR IE M, RAMFE L1 e S el RAERE A
1, B ARIE R — M SE T AEPLE) 42 E 1Y ER B 26 105
Wk G0l , A FE R A T A6 REE QS| 23 134
UL Z ] Y B B R R T 800 me SRAE ALY ik 21 68
s AN E N, BT RUAR A W 2 9
A2 2~4 m?. i FHAE 7 WA v SR AR RS T EEE 2 6
353 ANIE A RE S, BARCSRAE 5 A 22 Sk g 4 31
[12]. SRFESS G, MAHMERSEELENN &t 78 353
DA, G R AR A 0 525G
HEAT 5T o

1.2 #HmE

W SR A B P RE S BRI Sk L AR BRI E
BiAF, TET IR NP 3 do B AR S ARk
A 20 H 1200 H 28 b5 fE i 2E 4T 05 23 o N
53 J5 W ) — 45 38 % ) — DAL L R TR O, 2
J& 3% A\ NK-ZXF B 7 5% 1 45 AT 1 B0 L
FASVE T T I 854570 PM, ; Fl PM,, 1 50k ) 1k
FEERE o DR AR FRETR AT S 2 B T E R (20 C+
1 °C) 1H 1% (50%+5%) K= -1 72 h, FIKEE
HEH T4 Z— (1 pg) K F (MX5, Hi+

-

Mettler Toledo) FR T . C

X7 DRIModel2001 A #4565 43 H7 A% 43 7 S 05103030 49,
B .57 o 1) 185 FH AR RS T 6 A7 5% 208 BEE 28 I T H R RIE A E RGBT http://xzgh.mca.gov.cn/map,
0.188 om? 1 £ h B2 HERE S eh L SR g o AT 5 4 GS(022)1873.
WA A S, 2 120 °C(OC1). 250 °C B 1 EEHERE R AR
(OCQ)\ 450 OC(OC3) 1 550 OC(OC4) X 4 /l\ H Fig. 1 Sampling Sites in Xining City

JE BT, (5] BF0 0553 i 7 ) A OC 2F A

TEAREYTN, APLEERE LA OC FEAb A L CO,; 2) RS AT 2% BRI, FE 550 CC(EC1),
700 “C(EC2) #1800 “C(EC3) Z M in#k , B LA i EC #8k CO,. 1M OC TER Ak 1o 78 v Az il 1) ik
Ay >l L @ % (optical pyrolyzed carbon, OPC), ¥ IMPROVE H¥, OC=0C1+0C2+0C3+0C4+OPC,
EC=ECI+EC2+EC3-OPC, TC=OC+EC!"",
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1.4 REEH

KAEZRT, K2 A TEUE A 550 C B 5 3R i A K958 3 h DL BR 44 0 LA K % B8 1 ik o SRR
T S 24045 A B 5 e A R AR T8 1) RSP 5 A 3 d LAl /)N R R o R R A R o Bk U AT R
R 5T )E ., H CHYCO, bR ARXT AU ZR I IE . BRI E AR LR E S AMAES e & 1040k
i P BE ML 1 AR SO AT 0 BT
2 #ER5TR
2.1 WRADIFED T

VG 7 T AN [ (% 28 TR0 A i 2 o 0 BN ) 2 BT . PML, 5 P o(TC) R 8.49% (34 28 )~10.38% (%
%), FHME N (10.01%£1.26%) ; PM,, ' o(TC) K 8.38%(F 45 )~10.78%(37 #%),  FHI{H A (10.33%=
2.05%) o ASTRIZEHE BK B PM, s 1 @(OC) 1 7.68%(FF £8)~9.36% (3L ), FXI{E M (9.12%+1.16%) ;
w(EC) N 0.74% ([ 18 )~1.02%(3 # ), V- ¥I{H K (0.90%+0.22%) - PM,, H1 o(OC) 2 7.30% (3 £k )~
9.76% (% #), FIE N (9.39%+1.93%) ; w(EC) K 0.59%(f 3 )~1.09%(FF £k ), FII{EH N (0.94%+
0.29%) . HI AT WL, AN [A] 3 B 26 R0 0 38 1% 47 22 PM, s LAK PM, P o(OC) B E 2 1A 5 5 T «(EC),
(EC) 1£ A [a) 8 % 2 Rl rp 22 51 R K. PM, ' OC/TC H B M 0.83~0.94, PM,, ' OC/TC H.AE M 0.81~
0.94, XM TC EELL OC L RAEAE. OC 5 TC W E A (HH X R 5 r KT 0.95) jESL T % —
Hio OCTE PM, H I BT & /0 B AR /N F7E PM,, P B ik 5 . XU OC [ BC A 5 & & 3|
KA R BURIY) I o 3% 5 #R AR U XA KT B4 2R B 9 4518 — 3K .

I0Cl OOC2 CI0C3 E10C4 CJOCI ZI0C2 £30C3 &30C4
120, ~CIECI EJEC2 CJEC3 CDOPC 120, CJECI BRMEC2 CJEC3 EBOPC
0% @ = [ = £ IO = B
gé%-ﬁﬁﬁ = B AAEH 56‘7
3 — = — — ] — 3
% 1 1 = el /1 4%
U m M m N RZRZ
WTE EE EE Mk % ETE Wi ol EIE O MR K% BE
T PRI %ISR
(a) JE A EPM, FRAH 531 5Tt 534K (b) HEHFHEPM, FBRALS 1 55K

B2 EEFL PM,, 5 PM,, IRASHERE S K
Fig.2° Mass fraction of the carbon components in road dust PM, s and PM,,

PM, : 1 @(OC2)\ w(0OC3). w(EC2) Fl o(EC3) ¥ 7 X M e, 43518 1.41%. 3.56%. 0.40% FlI
0.18%; w(EC1) Fl o(OPC) Ry /&5 3 B fe 55, 43 90l 0 1.37% F1 1.00%; PM,, ' @(OC2). w(OC3).
w(EC2) Al w(EC3) ¥ b s, 791 1.33%. 3.62%. 0.35% F10.13%; w(OCl). o(OC4). w(ECI)
1 (OPC) 3 K & BRI i, 40910 0.34% . 4.03%. 1.93% 1 1.65%., WAKKE , SZEEA6RL4H 5
B, X AT BE 5 R Y S I B A AR A 2] T HOLHE BRI A TR OC2 FiT OC3 % A = B,
AR I R B AT TR B B G . YU SRR SY R BLIE B A P S R AL o S 2 A A L R IR
BB SE BB B2 R 5 T 18 18 2 P2 B 5% & BLVA I s R RHIR BE A A%, BT AR AN 2 DT 77 A
AGERRBE, FECEME R 3 OC F1 EC HEU K 7 ¥ TR 3l s SCREBETH — AR .
M2, 4 I PG, Kt R S R AL A e B R 2 — o PM, 5 il PM, H Y EC1 3
Sy B R, ECLJEHLB ERA T E & Edl o™ X5 i ol 4 i i R H 4 s RS L
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) 42 R AR R AT K
2.2 OC/EC LL{E#r

OC/EC 7] ) 45 HI 2K 3 M e 20 43 K U5 LA K2 i e B P4, OC/EC HUABE R T 2 R W] OC A A AL
fk (secondary organic carbon, SOC)**°; 4 OC/EC N 1~4.2 B}, FEHEHOR B IR M MW GRS ;
WA 2.5~10.5 B, ERHEBOVRBHER AR 8.1~12.7, 16.8~40.0 i}, FEZHFHOK AEY)
Flkbe s S HAEh 32.9~81.6 I, EBEHEMOR ERIRINAN . 79 57 1 A 0 K P, TP
OC #Il EC & & & OC/EC LfH W15 3, B i #4542 PM, 5 PM,, 1Y OC/EC ¥R T2, H i, PM,;
H1 OC/EC H 5.09~16.61, “F¥I{E K 10.60; PM,, ' OC/EC Jj 4.40~17.20, “EHJME 4.10.73, X Bt W P
T AT A R PM, 5 R PM,, 5 2 3 54 6 DR U BEHERIOR A= ) Bk B e 2, O HLAF7E W] 42
() TG g o e o A T S BV T T AR T A W o e o P T 2018 AR R I AR
563.5 Ji i, b R RIGFER D 66.1 JT 0, (I FE R0 11.7%. ROTURBEIRPERCRIR, — R
To5 P e , Uk HER D TR

16

1000 ZZA0C [IEC -m-OC/EC ~ KN OC [IEC -m-OC/EC
0 0 +
— 112 N N | 14
80 0 7 2 AN/ 112
o H o 1 110 8% H %l
- LN M §§/ Jio
exa 1% 8 s 6% |s 8
£ O £ 3}
\a’ {6 O 3 o
4% | 4% | {6
4 4 | 4
20 | 20 |
4 2 ] 2
WTE md EE Hk SO TE WTHE i EE Lk SO RTE
THEKIAY KA

(a) B 2EPM, FPOC, ECH HLIKOC/EC (b) i HHEPM, FOC, ECH LI KOC/EC
3 JEEEIAL PM, # PM,, ¥ OC. EC #1 OC/EC %ttt

Fig. 3 Comparison of OC, EC and OC/EC in road dust PM, ; and PM,,

AHWF5E PM, 5 1 OC/EC V- ¥{H (10.60) = T~ K B 17 4 2= 8 [ F# 22 OC/EC {H (6.65~8.91)!" Fl# 1L
718 #% % 2 OC/EC A (3.43~5.0)"", MK T f& & 11 & 2= 1 # 4% & OC/EC fH (13.68~80.57)*", A 5%
PM,, " OC/EC -3 {H (10.73) = T K 1 % 2238 5 B 2 OC/EC {H (6.15~10.76)"", & F{f & T H %
T - 28 OC/ECAHE (14.11-43.64), X 0 BB 5 RALWH] . RAEIVE . N R EH L. MABIIR
FHFET7 B R GBI Y T 15 DA T TE 25 ) 52 BINL 3N 2 R SRR 2 0w, T SR HE T 4 2= 0 B 93 4 P e
2T R A 14 TE I B AR T 5 R PM, s Bl PM, A DG R T O %% e Ll i 2 3R o A Ak Tl
M, WERZRAEGH SRR BORHR Y, BOZH X EC A, T 2 50 -,
M OC k5 P T i AH Y . 3 ] fE 2 A BF 58 Ir 19 OC/EC FU AR v T #5111 17 3 % 4% 2 OC/EC HAE I 32
TR o RSP AR ST RAERT R R 3, DREHE PR T A R WIZS R, RBE =R
OC 7 R BBy, FNAFYRMESH KRIZE, VEEMHKE, BESMM 0C RHEY
Arep AN R S5t 2 S g2 TR A OC/EC fi = 5 10 52 L JE IF 2 BAEAE S 2 AENL 30 42 38
H 83 BN ST I, DRI D2 1 DY B0 a2 T OC/EC A /s 178 77 T i % 4% 2k OC/EC 1A .
23 ZREBHLEK (SOC) HE

I SOC 577 F 2 A BC w3 (R4 HEBUI T 5 OC/EC % . f/)y OC/EC HfE ). 1k
SRR RS L . AR RN AL TTLSF . TURPIN 55 S S8 82 K EC 1R s B3 ok 38 B — R B R A —
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WA PR, FEmiHER SoC Bk, WX (1) .

SOC = OC — EC x (OC/EC)pri (1)
A . SOC K SOC (5 ; OC F1 EC 43 # s OC #1 EC 5 k3 (OC/EC)pri & — WK HE 0y 387 8 < 7
JiE OC/EC WAl o EC 718 5 125 1Y 56 #2058 (OC/EC)pri MR, 8 F 09 77 15 2 LA WL 3 Y OC/EC $i% /)
{H (OC/EC)min 1E Ay (OC/EC)pri. {HJE H Ti5 Je ¥ it A KA AN Wiz 25 HEBOIR HAS Wy 28 )7 2% fk it
2, (OC/EC)min ASBEMER AR (OC/EC)pri. KL, SOC AT 25 1 5 S PR w225 K. MILLET B
P T R/ 6 BB (MRS) K #i 5E (OC/EC)pri BYAE , WU 25 P12 jd 3 il 7 JE T % T MRS 4k
4, HAR BB AE B (OC/EC)pri_h fH % 2k 2 1k, B — B % (OC/EC)pri_h B Hix%F i i i 8 SOC_h,
6] i} 3144 EC XF 4 SOC_h #H 6 2 %% (R?). # EC 1 SOC_h 28 4k 2 47 %y, W] (OC/EC)pri_h X Jif T
e/ R i 45931 1Y OC/EC HLAE BN Ky J& MRS 15 Hi %9 (OC/EC)pri_ MRS, 1% J7 i T 2 4 i I 31 71 5% 25
SRR R SOC MIH 5, W T AEPY | 4 B AEPY 43 4l MRS AR F T8 T nUEE 3 . SR T Y B
% 2 SUBURL ) R SOC IR B o A SC22 3R A FE WU S5 FF & (19 MRS SR 144k 30 78 7 17 3 i 22 PM, 5 I
PM,, H' SOC 1 i kb, #5530 IEl 4. MRS % % 240N : Scan from=0.1, Scan end=10, Scan step=0.01,
Scan factor=3,

Kl 4 W, PM, (OC/EC)pri HI{H 9 1.83, PM,, (OC/EC)pri FI{E Hy 2.37. & 3845 278 7 i i
# 42 PM, s ' SOC i [ 7.47%, 5 OC &1 81.91%; PM,,F SOC /it 7.16%, 5 OC B & #Y
76.25% X 1 W PG T T A B A A AE WY S A RIS Y o IR BE R T ORARR R S H 4y, BbAT
TR . el . RAETES, R T IRE UL kA, SR ECIR A MU A

1.0 1.0

0.8+ 08}
o Rfg/ME ) R/ ME
B 0.6 [OC/EC=1.83 2 0.6} OC/EC=237
> >
Q Q
o) e
L 04t 2 04}
&~ &~

02} 02}

0.0 \ . . . . . ) 0.0 \ . . . . . )

5 10 15 20 25 30 5 10 15 20 25 30
(OC/EC)pri (OC/EC)pri
(a) PM, [UMRSHI G4 (b) PM, JIMRSHIA 455

El4 MRSERHSER
Fig. 4 MRS model fitting results

24 BWERHLRIREEN

WAl AS [Vt 2 43 1) 53 AT R AE AT 0 20 0 1 e i 1 AOR U . IR R R I OCT E 2R IR T2k
Y be, OC2 %ok MR, OC3. 0C4. ECI KRB T4 RS HK, EC2. EC3 HJ5 T 44
RAHE, OPC & R KE MM G H EE /. PM, 5 Ml PM,, H & Rl 41 4 & = an &l 5
TR &

K52, B AR PM, fl PM,, TR T T = 2ZF A K, o(0C2). o(0C3), o(0C4) i
B, X U PG T O 9 2 PR PML R PM,, R R TR T A RV A R AHE, T Bk 2
PM, s il PM,, B R IR R BCAH ] o Ry 1 — 25 ff B v 77 11 38 % 37 28 PM, 5 FI PM,, IR IR, FIl H SPSS
26.0 A% 43 5% P8 T 1 22 PM, 5 Ml PM,, Y 8 R 20 23 64T IR 20 7, Bartlett's BROBR K 56 45 SR 35
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9 0.00<0.05, W] BEAT R 43 Hr, HARSER L 6% :

=2 5% | Vs | g
M 2 AT AT, PM, P 24 R i B T el :

Moy & i 88.734% Lk, T 145 OCl1,

0C2, OC3 HHHFHICHL, X OCl, 0C2. OC3 ® 3% : H

# 17 Spearman AH 3¢ 43 #7 ¥ 15 F| P=0.000 2% |

(<0.05), r{H 5l 0.440~0.737, &M 44, ol % % %

T AT ALY — VORI ORI T 1R A Gl %j

N I S

I N 2 AR S 4 RS . Rt A A, 5 PM, 1 PM,, = 8 FiikA S B0 & Bk E

(LSRR N E 7 AN PM,; i 4 o 2 EORIR T A Fig. 5 The concentration of eight carbon fractions in

YA RE . AR HLEh RS PM,, P 24 PMs.and PM,

PR fiff B T ik 2H 5 i 83.613% (2 1k, 2 N\ . S
B 4NPM, . F1 PM <40 4y B 4

T 15002, 0C3 AHUFHEEE, % 0C2, 0C3 ) l;h t 2 ‘f“ * Hl ..?_ 1 fan

e N . able ¢ carbon component factor analysis results o _

47 Spearman 4 3¢ 43 #7 73 £ P=0.000 (<0.05), and PM,,in road dust -

r{E R 0.831 K B E AL, nlaE BA M —

VORWE. I, HUEPIT LRI G —
KA e LR A i T2 5 EC3 AT oCl1 0.877 0.173 0.662 0478
G O HR, #HE B 2 ARSI A R R \ ) 0.895 0295 0.941 0138
Ro ZR EPRIA, PUTITE B 42 PM,, HBCER 0oC3 0.891 0.329 0.903 0.108
I RVE TR HE AL S RS T 5% ocs 0794 0,508 0872 0319
BP9 B3R5 1 3CE 1 OC/EC #1403 Bl 73 EC1 0.806 0.556 0.865 0.430
RUE SR AT IR, KB 2 B AT AR 45 . 0,539 0745 0,505 0661
RRA - P, DY A R 4 2 EC3 0.162 0.946 0.103 0.953
FEZ AW A b . BRI K LB R RS opC 0.690 0.649 0772 0.462

A |

A< N s o

~ WEJTE  78262%  10472%  T1573%  12.040%
3 g SRR 88.734% 83.613%

1) P4 7 T 22 0 B 42 PM, 5 Al PM,

o(TC) 43 51 15 8.49%(FF £k )~10.38%(3Z 1% ) Fl 8.38%(FF £k )~10.78%(3Z 1 ); «(OC) 43 5 H 7.68% (¥
2k )~9.36% (32 % ) 1 7.30% (A £ )~9.76% (32 4 );  w(EC) 4353l 41 0.74%(1E 8 )~1.02% (2 1) 1 0.59% (=
H)~L09%(FRER ). SRR TE , S B 25 B 2 43 BT B A B B, PR A5 ik 2 4 B B AT AR 8K
fi% o 2) V8 7 138 % 4 28 PM, 5 Al PM,, (1) OC/EC {H 43 51 M 5.09~16.61 il 4.40~17.20, ¥JKF 2. X
BT VY 50l 4 22 16 B 4% 28 PM, s Bl PM A7 76 B S 19 R g o R B /N A DG R B0 A BR PM, 5
PM,, ' SOC 1 & &t 43 il 4 7.47% F1 7.16%, 41 % i OC & i 1Y 81.91% F1 76.25%. [ + 43 Hr Fil
OC/EC FUAH 2 #7 WA 78 7 11 5 208 1 4% 2 PM, 5 Al PM, 3 ORI TR . A R B L sh 4 2
SHERR
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Characteristics and source apportionment of carbon components in road dust
in Xining City
WANG Miao, JI Yaqin®, XIAO Yang, GAO Yuzong, YANG Yi, YANG Xiawei, WANG Bingbing

College of Environmental Science and Engineering, Nankai University, Tianjin 300350, China

Abstract In order to study the characteristics and sources of carbon components in road dust PM, ; and PM,,
in Xining City, samples were collected by the quadrat sampling method at 78 paved roads in May 2019. The
samples were re-suspended on filters by using'a NK-ZXF ‘sampler, and the concentrations of organic carbon
(OC) and elemental carbon (EC) were determined by Thermal Optical Carbon Analyzer. Results showed that the
o(TC) in PM, s of road dust was 8.49% (ring road) ~ 10.38% (access road), w(OC) was 7.68% (ring road) ~
9.36% (access road), w(EC) was 0.74% (national highway) ~ 1.02% (access road); w(TC) was 8.38% (ring road)
in PM,, of road dust to 10.78% (access road), w(OC) was 7.30% (ring road) ~ 9.76% (access road), w(EC) was
0.59% (expressway) ~ 1.09% (ring road). ®(OC) was obviously greater than w(EC) for all road types, and
@(EC) did not vary significantly among all road types. The mass fraction of OC in PM,, was higher than that in
PM, ;, indicating that OC was more easily enriched to particles with larger particle size. The minimum
correlation coefficient' method (MRS) was employed to estimate the SOC content in PM, ; and PM,, of road
dust, and it was found that SOC accounted for 81.91% and 76.25% of the total OC, respectively, which indicated
that there was significant secondary pollution in road dust. Factor analysis and the OC/EC ratio analysis showed
that PM,  and PM;, of road dust in spring in Xining City were mainly derived from coal combustion, biomass
burning, and vehicle exhaust. This study can provide a reference for preventing and controlling road dust
pollution and developing environmental management countermeasures in Xining City.

Keywords Xining City; road dust; PM, s; PM,,; organic carbon; secondary organic carbon (SOC); elemental

carbon


http://dx.doi.org/10.1016/j.envint.2019.02.034
http://dx.doi.org/10.1016/j.chemosphere.2003.07.004
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.1016/j.envres.2021.112399
http://dx.doi.org/10.1016/j.envint.2019.02.034
http://dx.doi.org/10.1016/j.chemosphere.2003.07.004
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.1016/j.envres.2021.112399
http://dx.doi.org/10.1016/j.envint.2019.02.034
http://dx.doi.org/10.1016/j.chemosphere.2003.07.004
http://dx.doi.org/10.1016/j.envint.2019.02.034
http://dx.doi.org/10.1016/j.chemosphere.2003.07.004
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.1016/j.envres.2021.112399
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.5194/acp-5-3127-2005
http://dx.doi.org/10.1016/j.envres.2021.112399

	1 材料与方法
	1.1 样品采集
	1.2 样品处理
	1.3 样品分析
	1.4 质量控制

	2 结果与讨论
	2.1 碳组分特征分析
	2.2 OC/EC比值分析
	2.3 二次有机碳 (SOC) 估算
	2.4 含碳道路扬尘的源解析

	3 结论
	参考文献

