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 E.T2015F3H290FE5A6 BFRAFT L2 ENFHENETLRFE, XRANGME L T N2
FHNF EAN T HBEHIATEREEEAKY Hg WA B oA HAE, AR i B 7 Qb KT 3 3 K
Hg &4 & K Kk He 8937 %, # -1 b KT 3% & B # K P K K (THg, total mercury) & 435 B 4 0. 11 ~
2.50 ng/L,“F3# % 0.75+0.51 ng/L,THg W4 & 2 I & A 1K % & ¥ K F % 2% K (RHg, reactive mercu-
ry) 6 E H 0.10 ~1.45 ng/L, F# 4 0.33+0.24 ng/L,RHe/THg F 34 % 48.4% ,# K & RHg 5 K5 2 B %
MIEA R (r =0.494 % , P =0.045) ;5% B # A 75 #H S A K (DGM, dissolved gaseous mercury) fy & & ¥
11.7 ~105.7 pg/L,atﬂay&)g 39.6+22.9 pg/L, A H DCM 5 X B E B EFME(r =0.633 %, P =0.
011), 5RAEBERAM XA R(r=-0.660+ % P =0.006), MN#¥&3 kAP DGM/\E" ibas
BCABEMEA ARG R GRS FEZ LB,

KR . ¥ -1 4 KT ; THg; RHg; DGM
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Mercury species in surface water from Yellow Sea to Northwest Pacific Ocean
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(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of Ma-

rine Environmental Science and Ecology, Ministry of Education, Ocean University of China, Qingdao 266100, China)

Abstract: From March 29,2015 to May 6, seawater samples were collected from Qingdao to Northwest Pacific Ocean
on Dongfanghong 2. Mercury species were determined using the method of in-situ and indoor to study their distribution
characteristics. This research will be helpful to understand the concentration of mercury from Yellow Sea to Northwest
Pacific Ocean and the migration of mercury in areas. The total mercury( THg) concentration from Yellow Sea to North-
west Pacific Ocean varied from 0. 11 ng/L to 2. 50 ng/L, with the average of 0. 75+0. 51 ng/L. THg concentration was
high in marginal sea of China and low in ocean. The reactive mercury (RHg) concentration varied from 0. 10 ng/Lto
1. 45 ng/L with the average of 0.33+0.24 ng/L,and the RHg/THg varied from 15.4% to 88.6% with the average of
48.4% . RHg concentration had a positive correlation with water temperature (r=0.494 % , P=0.045). The concen-
tration of dissolved gaseous mercury (DGM) varied from 11.7 pg/L to 105.7 pg/L with the average of 39.6 + 22.9
pg/L. DGM concentration had a positive correlation with temperature (r=0.633 # , P=0.011) and negative correla-
tion with wind speed (r=-0.660 * * , P=0.006). DGM concentration increased from Yellow Sea to Northwest Pa-
cific Ocean. Affected by illumination intensity, the measurements showed a noticeable diurnal of DGM with high con-
centration during daytime and low concentration during nighttime.
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Hg 76 K h EE L He TR A7 78, FH
E,EA KRS 5 28R He B35, BUN 28R
PRGSO, AR RS He WU 5010, 78 4 8K
He AR AL 208 0 b & ¥ 5 2 PE R,
Hg 76 K 44 DL 35 B 45 K 198 U F2 78, 0 He® |
Hg™* . Hg (OH),. HgCl, . HgO . HgS. CH, Hg" .
CH,Hg(OH) ., (CH, Hg), S, CH, Hg ( SR) X
CH,HgCIZ" | AR ¥ [ AR /KR He 7716 FN S 5
FerE 20, He AL A TE 8 50 EOKR (THg) Vi
firbE B Ok (DGM) | 1% % K (RHg) | H % ok
(CH,Hg) . —H1 K ((CH, ), Hg) %5, KIRHHY
THg — A8 2 & FIE SR He BB & &, AR
KPR THe ¥ B KT 5 ng/LY . DGM
FEAAI A He” 7Bk i & i — LT 0. 2
ng/L° AT KA H He 4728 #e, RHg 8 %
DL He™ IaCAE e, AT AW vl I % | B s 9ok
WA He” AT ARE A 9y F AR B 0K
TR A LR EEAE R B R 5 ZH IR,
H R ME e, T W EOR N G 18 %, 5 59 4
fift, ZAERIZ K R A REAG AR 22 nilE S K
WHKAEELE BIFY IRi A B RS
M 22 0 AR, Tl RERZ 1) He (18 28 3% iF
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SR EIEAS He #- 4T T 052 (B HAT A
240 Hg MW AR i 7 K i S 1, X T A BCTER
ARG B PG RV K He (IR A B 58 8 AR 2D I
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Jrer 2 5 N B &, BUAE P I RO PR T AR
YR I7 e 22y ot s R | = 38 s i |y N AP
L 1 pioR

HR A 7 R AE T KR i (CRAE I () Z 4 b T
12 00 ~ 18 00) , RAFE BT K T8 531 Ve R A A
i e o B 3 7 SR DU R 2 0 SRV PN, L 5
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Fig. 1 Cruise track from Yellow Sea to Northwest Pa-

cific Ocean
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B SE (51 026 E EPA1631 J5 i HEA710)) | IR
PEAKRETFRESIR P, A IRAE S 24 h, EAbsh
FGIMAFRFR e 5 A B 7 W, TR F 9
1% 1L ( Brooksrand Lab, Merx-T) H sl & H &
i, TR R R 0. 03 ng/L,

RHg, >R B3 0 52, UE 12 Vg /K 31 6 1
A SR T B ¥ T, FH G R AR B IK 20 min,
¥ He B SR b, SRR BUiAT 4 5 1798
Y%A ( Brooksrand Lab , Model 1I1) {ll %€ .

DGM , R JH B 3 10 48 1 O vk 64 0 52, %
MK 2= g0, TR AL 300 ~ 400
mL/min A3 E TR 20 min, $f Hg & EHESWE
B SR IE B SR BRI R
1.3 sl

BT KH He & BRME, 2% % H
EPA1631 7K THg P J5 v , B VU 38 & A S i
£ 65°C 4 mol/L HCl #2711 12 h, SR 57 65°C 1%
(9 HCL IR 12 h, B TR b4 R i e
0.04% HCI LBk, SR A H4E% H & H.,
FEHRE AT S FE R 2 AR 25 1, DAKS A it
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AN AT B, A o A 22 35 < 5% 5 Jigs TR R
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FIA 0. 11 ~2.50 ng/L, FX¥ ¥ R 0. 75+0. 51
ng/L, BV I AT 2 THg 193 5 /K75 HoAth i
BT AN 1 s, ok R S R (0. 32 ~ 2. 08
ng/L) " AR, TR R (0. 23+
0.17 ng/L) " i (0.29+0. 08 ng/L) ¥ 25 iff
B (H 2B BAR T i THe FOVE B Q0B (1. 69
+0.35 ng/L) " KM (1.45+0.62 ng/L) "™ B
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)22 Sk . 2K T THg (125 8] 43 A5 40
K2 iR, 3K THg 43 A 52 30T 16 e 3 VAR 1Y)
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HOFRAR, BAMEA K FE IR R o0t H AR HE 1 1f
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i b AR R T 45 PR R 530 THe W B2t 55,
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YuIESZ R, THe ¥ BE A9 5 e {8 11 BRAE H AR U1 FfF
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Tab. 1 Comparisons of THg,RHg,DGM between Yellow Sea-Northwest Pacific and other oceans

i i 30 THg/ng - 17! RHg/ng « L7 DGM/pg - 17! P
201503 ~2015-05 HEHF-PEILROE 7 0.75 + 0.51 0.33 +0.24 39.64 +22.93 PN
1999 KPGVE 0.5 ~ 0.6 0.34 — (6]
2007-08 i 1.2 £0.3 — 36.5 = 14.9 [7]
2009-09 b Hh 0.29 + 0.08 0.16 + 0.06 30 + 22 [8]
2008 2ify 0.32 ~ 2.08 — — [11]
2002 LR 0.23 +0.17 — — [12]
201007 H 1.69 + 0.35 1.08 +0.28 63.9 = 13.7 [13]
2013 PR 1.45 +0.62 — 60.1 = 17.6 [14]
1995 ~ 1997 K 0.46 ~ 3.98 0.26 ~ 0.90 8 ~ 110 [15]
1998 W it — — 18 [16]
1998 i SV — — 40 ~ 100 [16]
*2 HB-EIKFFEARBE THg . RHg,DCM &8
Tab. 2 Concentrations of THg, RHg,DGM in different oceans
T IX T ARty JeaAEHE PHAb R
THg/ng - 17! 1.67 +0.63° 1.22 = 0.66" 0.63 +0.23° 0.45 £0.17°
RHg/ng - L™ 0.57 £0.52° 0.55 £ 0.43" 0.27 + 0.09" 0.23 +0.09"
DGM/pg - L 21.1 +7.8° 32.7 +26.5% 38.0 + 25.4 47.1 + 19.5"

¥ . R H Duncan’ s multiple range text &4, EARTTORFEFREFRR B &M 25 (P<0.05)

2.2 RHg

BOE-PHAL KOV 7 R 2 K RHg Wk EE
0.10 ~1.45 ng/L, -1 N 0. 33+0. 24 ng/L,
7K RHg W i 5 ¥ @ R 16 38040 K P 7 (0. 34
ng/L) ' BZIT, B T HUHE (0. 1620. 06 ng/L) ™),
{EL B A T3 (1. 08+0. 28 ng/L) Ui M [X 1137
HOE-PH AL KT RHg 55 THe 22 M) H A ) 2 5+

FAE(r=0.899 = * ,P=0.000) , i K+H RHg
5 S THg S HESCREY), & THg AYH 41 A
WY BRI b - P ILRF- 7 RHg T i
FILVE B W AR, 5 THg (A8 fb a3 —ke | H 2
1 RIS AR FEIL ROV 2 ) 25 5
(£2),

-V R)Z K RHg 5 THg [



%38

x5, %, KB K FEREBK Hg W SRR 395

L ) ) ) . 0.1[1.0 20 ?.Olng'L"
115°E 120°E  125°E 130°E 135°E 140°E 145°E 150°E 155°E

B2 #HB-ALKXFEETHHZES T
Fig. 2 Spatial distribution of THg in Yellow Sea-Northwest

Pacific Ocean
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R SR

5T 2 BH IR [ 2 AT DA 35 10 s i) 8 )2 ¥ K
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RHg 57K B EEIEAMAE(r=0.494 = , P =0.
045) , HJFEH FZ ALV, 10, IREN
K] DL 805 oML e A HLEC AR ZE A 1 He™
BB R FLUR, AT RE A2 SO IR AY 18] 4225 i, T
FETE — 2 B 1 BE A8 K2 i oK BH 4 5 A g 55
Krabbenhoft 25 A2 48 H % 19 04k 38 S i 72 ] LA
2N RHg )& 1, G HER S 3G M B He A AR
FE M AR ) DR B A FH o 32 b
2.3 EME-PYACRPERZ K DOM

BORE-PU AL KR 2K DOM B9 & &k
11.7 ~105.7 pg/L, FEHI{H H} 39. 6+22.9 pg/L.
S FGIE(36.5+14.9 pg/L) 7 S BT, i T
HUrRE (3022 pe/L) IR I (18 pg/L)
A, W AR T — S I DX I U0 2 (63, 9£13. 7

pe/L) ) Hi LY ¥ (40 ~ 100 pg/L) M 45 i
WE-PEILROF- R 2K DGM (5 THg 19 H(H 2
8. 06% , X AN HRE F T Ci 55 A X
(3. 6% ) %P I A BF 5T, (EAIR T — LA i
N (20% ) 2

FVRE- PG AU A7 DCM AN [] VA 48 2 1] 43 A
LA 2 Fion , B0 AR JLAEAR R LR
SEHE DGM 0910 21. 17,8 ,32.7+26. 5 ,38.
0£25.4,47.1£19.5 pg/L, #EFS5ILKTFHEZ
) 25 Sk @ 3, FLA R 5 Pl e Vg B 2 i 1 T
e, Kb DOM W R BIE A0 He' , Ho™= A4
WA R 2, B 37 52 56 8 2 PN A 0L S 56 3¢ B
DGM 7= % — RANARE Y N F (OB K
JE4E) BRI P 4 32 S
IR —E R LA S T HR iR Y AR
16,4 DGM 5T HOCHE T (E 3) , KB
WO -PH LR 2K DOM 5 5IR 2 B 3%
PIEMSE(r= 0.633 = ,P=0.011), JEEGAF X
N XFEEERRZ DOM {74 i %5 2 B VR
SRS K T B RHg 7] AR GIERJE R DM,
SRR, JEBOA IR N R, DOM AR B
W2 . I, S50 DOM 5 5 3 WA 38 7 1o 1)
JR R A LUF A B 5, BT B P A6 RSP
SIRBETF R (8 ~25°C) , MK Hh Y BUA IR R
HORINPL, DOM A= il 5 it 2 386 22, Hok ,
V| e ST e SR TR T 7/ N U b oY A e 2 W AN L
BERA K, T2k B 5T A SR K R AR T
MK T He AY6IE R

AR, B -PE A6 RSP R 2 K DM ik
ZHABIEA DA R, K DCM 5 K HE AT
MRS (B 3) , &5 R0 % B2 0 3 6 M 56
(r==0.660 % = ,P=0.006),% 5 Ci % A\ 1
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KA R, KB, T 7 B2 TR A R A,
DGM f ¢ B [# A%, DCM 58 B 2 A 56 (r =
-0.235,P=0.794) (HAHEHEI AR E . BHR
Ui, 2K DOM ¥k i 32 LRl 5 DT p WL
YEFI R SZ R, AN TR A PR J58 P 2, G R BH e 5 XU
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Ii1] P A8 22 S22 7K Hh DGM ik 2 7K -, DA T 582 1 3]
DGM 123 [l 53 AR . 177 22 LA I K080 X6 T v
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Fig. 3 Correlations between DGM and temperature, wind

speed in Yellow Sea-Northwest Pacific Ocean

FEHE- VALK WE ML B 7E 3 NS
uifi D1.D2 . D3 (&l 2) 73-4 T DGM 1Y H 28 b4
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Fig. 4 Daily variation of DGM in Yellow Sea-

Northwest Pacific Ocean
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