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Abstract: Volatile halocarbons (volatile halocarbons, VHCs) are important trace greenhouse gases and ozone
destroyers in the atmosphere. The concentration, distribution characteristics and sea-to-air flux of
trichlorofluoromethane (CFC-11), methyl iodide (CH;l), dibromomethane (CH,Br,), and bromoform (CHBr3)
in the surface seawater and atmosphere of the East China Sea were investigated in October 2022. The results
showed that the average concentrations of CFC-11, CH;1, CH,Br, and CHBr3; in the surface water were (8.68 +
6.65) pmol/L, (3.51 £ 1.51) pmol/L, (2.97 + 1.38) pmol/L and (6.76 + 3.25) pmol/L, respectively. Affected by
various factors such as terrestrial input, biological and photochemistry release, the concentrations of four VHCs

in surface seawater were high in the nearshore and low in the open sea. In the SO1 section, the vertical
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distribution of VHCs concentrations had a common feature with the maxima appearing in the bottom layer,

which was caused by the release of VHCs from marine sediments to the bottom water. The mean atmospheric
mixing ratios of CFC-11, CH;I, CH,Br, and CHBr; were (193.39 + 69.48) pptv, (0.77 + 0.63) pptv, (1.49 +
0.28) pptv and (6.74 + 2.75) pptv, respectively. Combined with meteorological conditions and backward

trajectory analysis, it was found that terrestrial air mass transport, air mass diffusion and sea-to-air exchange

were important factors affecting the distribution of VHCs in the atmosphere. The sea-to-air flux data indicated
that the East China Sea acted as a source for CFC-11, CH;3I and CH,Br, and a sink for atmospheric CHBry

during the study periods.
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Fig. 1 Locations of sampling stations of the East China Sea

in autumn 2022 (atmospheric sampling stations are

marked with triangles)
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Fig. 2 Horizontal distributions of temperature, Salinity, Chl a, DOC and four VHCs in the surface water of the East China Sea

in autumn

B AR TR AR BE Y CFC-11 il i —
A NIETE . SF-2 3 o 4 785 1 AT RiE 2 Wi VT
T I Bl U5 e N B, I XN BB A Tl &k
ik, ARG TG KA T K HECRE R, =< 38 # A
DR HEC N 520 CFC-11 4384 i A
CH, I ¥ FE 52 550K 43 A1, i H BLAE S04-3 i fif
(9.35 pmol/L) ., KIT. T SF-1 %4437(6.49 pmol/L )
FAh IR SO1-10 36543 (5.46 pmol/L) . 7F S04-
3 354, Chl o Fl DOC [alpf Hh B0 Bl . 72 ik 5™
F 5T A IR T 2R T (0 3 ol Sl A i 22 18 3 0 £
B, Ttoh 25" BF5E 2 W] £ i 2 (ol 7T LA™
Az CHalo PR FRATTHE I, 3220 35 CHT 1) 5 {2
ZTENFAEP R . JC I S04-3 iy, 52
B VAR AN T HEVS T 520, % i = w8
Ik BE 5 AL TF P A ) AR 1, T A AT CHaL
B A PR . 53 4k, #E SO1-10 ¥ 57 £7 7 CH;l &

(BT B2 h BT A I R A R P AR B A T
KRt A B A 3, R F CHLL et &
J%. Yang 2" WS Sk BT A PR G AL 2
£ W CHLl B9 B2k . Shi 21 BF 58 % 9
CH3l Befb & ™= 9 . &5 LR, CHl Y
3 A0 32 TR IEAT )RR . ' Ak BN A o VR g N
(AL A5 . CHBry B9 ¢ BE 55 LRI B 55 40 L
B (1), AT B AV IR K R [ i v R
TN R, #545 K it CHBr 78" CH,Br,
H1 CHBry ¥ i 5 (Bt BHL7E 18 47 145 52 XA S05-1
¥5437 (CH,Br,: 7.25 pmol/L; CHBr5: 14.17 pmol/L)
1 S01-4 3 fif ( CH,Bry: 6.88 pmol/L; CHBry:

19.61 pmol/L) . S05-1 3 {37 Il 3 Tl & 35 1) [ 7
W X, A K Tl R K RN 3k i v Ak HE s, BRI ik
i Y5 N\ AT BE 1% 4 CH,Br, #11 CHBry 1) %5k
U5 SO1-4 i i Y P AMRAR KR 5 Chl a Wk B2 4 i



%340 %, %

RERGHERFRATERAMARZG A 5E-LBE

325

B EL, P A AN, PR 1 e B T 52 PR U AE
Wy LR TR AR SR, X 5 SE i B T AR ) RO

L5 B R IR RO BF g8 4510 R — B,

®1 REEHMEFFRBREBKS VHCs RE

Tab.l Surface concentration of the VHCs in different years and seasons in the East China Sea

5 CFC-11/ pmol-L"" CH;l/ pmol-L ' CH,Bry/ pmol-L' CHBry/ pmol ‘L' SEVE
20144FFk T 18.54(2.3 ~ 76.5) 4.40(1.0 ~ 13.7) - [12]
20154F K 2 9.26(3.4 ~ 14.6) 5.73(1.65 ~ 8.9) - [12]
201545k - 3.74(1.45 ~ 6.74) 8.70(2.78 ~ 19.90) [19]
20164E 5% - 8.93(0.39 ~ 23.49) 15.1(4.77 ~ 32.75) 12.2(2.60 ~ 50.04) [20]
20204EF % - 2.84(1.01 ~2.85) 4.31(0.69 ~21.21) 15.1(1.86 ~26.86) [17]
20204F K ZE 8 3.03(0.01 ~ 12.46) 4.29(1.89 ~10.37) 7.67(2.20 ~26.11) [17]
20214F 47 8.06(2.19 ~ 37.78) 2.26(1.12 ~ 3.90) 4.85(2.51 ~13.69) - [13]
202 14FERkZE 6.98(1.38 ~ 16.66) 7.77(0.22 ~ 23.92) 6.18(3.32 ~22.10) 3.87(1.69 ~ 8.23) [21]
20224EFk 7 17.3(0.48 ~ 49.63) 3.51(0.65 ~ 9.35) 2.97(0.38 ~ 7.25) 6.76(2.88 ~ 19.61) AL
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Tab.2 Correlation among the VHCs and environmental parameters in the East China Sea in autumn

B CFC-11/pmol-L™ CHsl/pmol-L”" CH,Br,/pmol-L”’ CHBry/pmol L™
CFC-11/pmol-L” 1
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in autumn
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Fig. 4 Horizontal distributions of four VHCs in the atmosphere of the East China Sea in autumn
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Fig. 6 Sea-to-air fluxes of four VHCs and wind speed in East China Sea in autumn
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Tab.3 Correlations among the sea-to-air fluxes, wind speed and concentrations of four VHCs in the East China Sea in autumn
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