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Correlation of Speciated Mercury with Carbonaceous Components in

Atmospheric PM, . in Shengsi Region
CHENG Na', QIAN Guan-lei*, DUAN Lian', ZHAO Meng-fei' , XIU Guang-li' "

(1. State Environmental Protection Key Laboratory of Environmental Risk Assessment and Control on Chemical Processes, School of

Shanghai 200237, China;

Resources & Environmental Engineering, East China University of Science and Technology,
2. Environmental Monitoring Station of Shengsi, Zhoushan 202450, China)

Abstract: PM, ; samples of four seasons were collected from Nov. 2014 to Aug. 2015 at the site of Shengsi island in Zhoushan
islands. Mercury (Hg) and speciated mercury concentrations in PM,  samples were measured by Atomic Fluorescence Spectrometry
(AFS-9130, China) after digestion with CEM Mars Xpress ( PYNN Corporation, USA). The concentrations of organic carbon (OC)
and elemental carbon (EC) in PM, ; samples were determined by thermal/optical carbon analyzer (DRI, USA). The results showed

that the daily concentrations of PM, ;-bounded mercury ( PBM) ranged from 0. 02 to 1.25 ng-m .

Moreover, the mass content of
PBM was (12.46 +18.79) pg-g~', which was higher than those in continental cities. ANOVA analysis result suggested that the
highest average mass concentrations of PBM occurred in fall, sequentially followed by spring, winter and summer. Higher
concentrations of PBM were in fall and spring, which might be related to biomass burning. In addition, RPM took the highest fraction
of 53. 1% in PBM, followed by HPM (27.3% ) and EPM (19.7% ), which might be resulted from the complicated composition of
marine aerosols. The strong correlations among OC, EC and PBM indicated that carbonaceous composition may affect the transport of
Hg in the atmosphere. The ratio of OC/EC represents atmospheric photo-oxidation capacity, so the positive correlation between OC/EC
ratio and HPM indicated that HPM was resulted from atmospheric gas-particle transformation. The negative correlation between Char-
EC/soot-EC and mercury species indicated that the atmospheric particle-bounded mercury might come mainly from the input of external
mercury sources.

Key words:island; PM, ,; PM, .-bounded mercury (PBM) ; mercury species; carbonaceous components
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sampling sites from 2014 to 2015
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PM, 5 from 2014 to 2015 in Shengsi

2.2 RS HRZIERCHR
2.2.1 OC, EC ¥#ERZT:1k

3 KRR PM, R4 B M E AR Ak, B A
RN ENFIREERFEW, 00, EC A MR 8 ZFET
A, BRI &R BEE BkE B
Z MR AL I S 1 T A B 5T 4 SR AR A
], & B dm , EERIRC . HBEMKEBA KRR
EC W ¥ [ RE S IR Z A W Bk be A 6. ik
Ak ,0C 5 EC FRILH I 25 10 1IEAH G, A O R h
0.853(P <0.01),¥iH] OoC 5 EC vl A [ AY

SR GE R 2 53 X KR e AR A 52 | X6 SRR 1A
] PM, ;1 OC. EC 5 PBM = [a) 0 A G M #4743
Br. 553K H],0C, EC 5 PBM Y2 1B 3 IEAH G, #
KEE R 0.266 (P < 0.01) 1 0.339 (P <
0.05) , X5 HAAHCHF T 45 B — 30 X R KRR

I ORI i 1 B 3 B R TE 4 5 B AR A
wiYrh. EC 5 PBM BYAHSCHERR T OC 5 PBM Z[H]
(AR S, P RE A F Tk 4L 20 X R AR 1) & AR E
FEEIUEMA XK. LA, EC 5 PBM 9 1IFAH &M
AT /N % PBM 7ERK 2RI A6 ZR 40 i i B 5 WOk 2
TR B . AR TR A AR A
PR EC AT REAT R TR R 0 W S 4 R R
TR .

6

S_
‘.’;;4—
] 7
5 %
2°0 % %9
& 7 f/
%32‘7 % ;f
7 7
4
1 4 ? %
m B
0
Eo3 % ke H

B3 REEHASPM,  HREASHTL
Fig. 3 Seasonal variation of carbon compositions

in atmospheric PM,, 5

1 MBI RS PM, s HIER R EC ZRIH)
KER. XTRFTES RS, SIEARE EC ZH
BRI A IE A OCHE  HPM 5 EC Z [AJ A AH G
PR 2555 T HA P MBS, A CHTE L B EC
FESREBA AR BRI, b BC 8 b A 40k
SRV BTN S8 AR R A TS YR R ™
A5 EPM Bl R e KA He” 2o it Wy Bivk e B 1
FHI & S BBORL ) -5 SR HPM DA% 2> Bz e A
R A FEGR R R TRT R SR T IR
REA =) s RPM R IR A S 24, i R B, PHL Ut
RIS IEE K S EC ZIRIAS [A] AH S 1 Jit
Wz —. FIEERE EC ZRIAFRFHCH: B TS &
IRAE SRR I 5% A T BB A 2 B — 1 a7 B 1 47
BFE I, 18 7T RESZ Ak 2= W BV T Y 5

Fz1 2014 ~2015 FIFMKS PM, 4
AR S EC MR REEX R
Table 1 Pearson’s correlation coefficient of mercury species and EC

in atmospheric PM, 5 in Shengsi from 2014 to 2015

iH HPM-EC EPM-EC RPM-EC
R 0.08 -0.3 -0.11
T 0.17 0.25* 0.27*

1) * Fm P<0.05
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2.2.2 OC/EC WyHfE

OC/EC FAH AT FH ~FF 5% e S0 I 1 HE s B Ak
SEREAL B RRPE BT OC/EC iy, B A L
SR ST, B OC/EC Fb AR AT LA S ] 42
FAERARCEARE S, REEWIA], OC/EC FL{ETE
1.02 ~18. 71 JEEN, Bk, &% FE HRMF
PIE 9 R 5.71 £3.62, 5.09 £3.54, 6.10 +
2.88 F110.05 +£12.73. HHE F 0C/EC 1 FuE e
. XERAE R AR KRB REZ, HESH
AEEPRTEAMRES. B3& 2 PR, KA PM,
HPM(M) 5 OC/EC W)l EAERK A 5 4 2 B i
FIEA M B M E AN R B
Kotk — 7T, KRR G R B R A ML R AR
B R FRAR m Uk R 4k, F HLLL HPM (1)
WA S— i, X R 5 R e KA E b
AE SR A B, A B A SR mT RE LA H At 5K
ELHEDTRE , He Ay X 2 K =l AR A
) Aok B DR DT AIE T sE. B, PM, s h
() HPM (Y Eb A o i (i 8 LA B 2

F2 2014 ~2015 FIRM XS PM, ;PREERS
OC/EC MR RBEXRE"

Table 2 Pearson’s correlation coefficient of mercury species

and OC/EC in atmospheric PM, 5 in Shengsi from 2014 to 2015

A 7k % & =
OC/EC-HPM (V) -0.25 -0.04 0. 003 0.27
OC/EC-EPM(V) 0.12 0.45* 0.23 -0.35
OC/EC-RPM(V) -0.24 0.32 0.24 -0.12
OC/EC-HPM(M) 0.70 ™ 0.46* 0.09 0.33
OC/EC-EPM(M) -0.03 0.42 0.07 0.48
OC/EC-RPM(M) -0.03 0.42 0. 09 -0.22

1) # R P<0.05, % = Fm P<0.01, (V) HFEREKE, (M) R

=N
R

2.3 CRIESHT

BTN EC #E—25 40404 char-EC ( FEARIE
SR TR A BRI A BE ) Fl soot-EC (%2
KT RESE AL 3N 4 B AWM HERD) , I H R A char-
EC/so0t-EC [ FUAE A A 52 AS A A — U HERRCIR >, 44¢
TR ARTE. AR YE SCHR A , char-EC/soot-
EC LA 0. 60 1RE ML 4 B HEMIE™ 5 char-
EC/soot-EC FAE K 11. 60 ~31. 0 134 ¥y 5t 494 e
P char-EC/soot-EC HE R 1.31 ~ 1. 90 & F 8k
JEPET char-EC/soot-EC H{H 4 0. 30 F1 0. 70 43
ARG ML AN LR S HE RO R AR AR
FEAHEIE R, char-EC/soot-EC HAEA T 2 5, X
A AE-5 RAE Y M B A B B SRS L BK R

X7 K2 2 char-EC/soot-EC HAH 73 51 R .
8.20 +8.81,19.58 +13.82, 11.99 +13.47 f11.73
+1.81(K4).

ARWFFEH char-EC/soot-EC HAH 5 SCHR (B 17
FEA, SRR W] B Z AR R UBRE ) 32 5 S e
VA G R 52 LR ) SRR I s ), O HLRK 2R A
T, AN, char-EC/soot-EC 5 &5 AR 15 £ B
AR OGHE (AN3R 3) |, X 3% BB 4 X DURRBE I
LR T, S A FTRIN 455 % R UKL 7R
AR B SRR T A 400 B R o o TR 285 5K 1 0 R A
K, 75 R BT b DX ) R B, AR SR R ) A ]
fEe B RHE. (HREKEDLM 1 & T HAMZE W
UL, T REAY L Y. (DRK Z= 2 K = A b IX IR
S5 e {5 QAR BT — O U TR Bl AR
WO ARSI, — 7 T RKCRS FFBERE , b,
TR = A 1 DX R 5 931 i, 33k 6N )52 i {45k 2=
TSR R QU VE AU B AT BE S 5 R <
IR, A TE o 15 YL i 2= U b DX EAAN o i i A ¥k
FERe e, 28 char-EC/soot-EC FU{E F A, 7T fE 3225
32 BIAE A BT 0 52 ) B 2 R AUIORL S R Jo
W S IR, PRI B R BRI R L B D, 4 2R char-EC/
soot-EC LB R i , 168 7] BEJ2 32 AP AR AR BE IR 52 Wil
AT B — 2L T 5T

50

40 -

30

char-EC/soot-EC

10 - I 1-

I 4 P =
% % & H

R B EREZ 2T 0 R R 75% | 50%  25% Tl
T/ MAEMBUE X ] ; B I5HESN char-EC/soot-EC (197545 F-¥{H
E4 2014 ~2015 FIRNKS PM, H
char-EC/soot-EC LL{EMF T
Fig. 4 Seasonal variation of char-EC/soot-EC in atmospheric

PM, 5 in Shengsi from 2014 to 2015

char-EC/soot-EC 5 HPM (M) & B HY i 2 11 4H
K(r=-0.29, P <0.05) 7 WI7E SR ME VR ST IR 00
X FEAE B, KRAROKR S L HPM A7 T ki )
b T H K — 2 B A R TR A LR 1A 4 A e
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MIASHFRAK L HPM I XA TRk . A
WFFE I 2 72 e 4 TR A foff 00k 245 Hh 9 HPM
) AL AL, T2 THE A SR A ) TR R 7 B )
R r] RE B EURL Y HPM A& BB AR Y
AR Z—. 54 char-EC/soot-EC 5 EPM (V)
SEPI B AAE (r= -0.32, P<0.05), Kk

TR i VR B B RS OR , iT RE R ELLL RPM B 2017
TE. BRIM char-EC/soot-EC 5 RPM 1% 45 B f i 41
Ktk , rlE S RPM 5 28 FE7E I =06 ¢, Aot 3k
B RPM AT i A9 48R A5 HILSR B A AR 9 T3k
FREGFR , AN HgTe F1 HeSe. 33k 845 5 2 WU 0
DX IR B - r 2 AR AL T e I T o oy i 2.

F3 2014 ~2015 FUFRMAS PM, ; FEFK S char-EC/soot-EC I K /R #hE X "
Table 3 Relationship between mercury species and char-EC/soot-EC in atmospheric PM, 5 in Shengsi from 2014 to 2015

biH HPM-char-EC/soot-EC EPM-char-EC/soot-EC RPM-char-EC/soot-EC
JBThE Y B -0.17 -0.32" -0. 11
b -0.29° -0.24 -0.18

1) * F/R P<0.05, = = Fsn P<0.01

3 it

(1) HFEMKFERAB R EC W EZ AT HE 5L
AR W E Y BB K.

(2) K< PM, s HPM (M) 5 OC/EC By He Al
TERKA =T B S B B S ) A A G AE R A
e HIAT B Y S AR DG 2R AR R P
AALRE I R SITR R L MR L A AAAE T
Ry AHJE R K s BURL ) ) AN R
HATRKMR .

(3) char-EC/soot-EC 5 £ JE A R ¥ 52 9 1 1L
AHICHE , APk SR U A 1T BE 2 Il X R ok 5 ¢
i ERHER.

(4) char-EC/soot-EC 5 HPM , EPM A £ A 5%
PE B, Bk 2 550 i Tk B A URL 25 5k, 1T RE 2 LA
RPM fFE AP
B2k
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