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Fig. 1 Schematic diagram of microalgae culture in laboratory
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Fig. 2 The concentrations of Chl a in the cultures of Prorocentrum donghaiense (a) and Phaeodactylum tricornutum (b) at different light

illumination conditions
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Fig. 3 The release of CH;l from Prorocentrum donghaiense (a) and Phaeodactylum tricornutum (b) at different light illumination conditions
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Fig. 4 The release of CH,Br,, CHBr,Cl and C,HCl; from Prorocentrum donghaiense (a, b, ¢) and Phaeodactylum tricornutum

(d, e, f) at different light illumination conditions

®1 FEBFEPEN VHCs BIEM Chl o JRERHE XM
Table 1 Correlation analysis between the Chl a concentrations

and the amounts of VHCs released by Prorocentrum donghaiense

®2 ZAEIEEN VHCs B EM Chl« JREMEXMY
Table 2 Correlation analysis between the Chl a concentrations

and the amounts of VHCs released by Phaeodactylum tricornutum

A Chla CH;l CH,Br, CHBr,Cl Ar ik Chl a CH;l CH,Br, CHBI,Cl
CH,l 0.824% CH,l 0.712%*

CH,Br, 0.323 0.422 CH,Br, -0.216 -0.036

CHBr,CI -0.528 -0.289 —0.464 CHBr,CI -0.111 0.078 -0.096

C,HCl, —0.426 —0.361 0.159 0.344 C,HCl;4 —0.215 —0.245 0.029 0.279

T ** FIRTE0.0 LK GBI I 5 FAHE, n=36.

S0 3 I B SR S0 A B, ik B (Amphora sp.) . B P
( Synechococcus sp.) Fll 4¢3 ( Parachlorella sp.) #B B %

TE: #* FIRTE0.0 K- ORI L S HE, n=36,

7= H: CH,Br, il CHBr,Cl %5 J8 7% iy VHCs, 1X 3% B g 7
B VHCs B P AR i o
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Influences of nitrate concentration and light intensity on the production
of volatile halocarbons by Prorocentrum donghaiense
and Phaeodactylum tricornutum

Ni Jie "2, Liu Shanshan'?, Chen Yan'?, Yang Guipeng1‘2’3, He Zhen '+

(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of Marine
Chemistry Theory and Technology, Ministry of Education, Qingdao 266100, China; 3. Laboratory for Marine Ecology and Environmental
Science, Qingdao National Laboratory for Marine Science and Technology, Qingdao, 266237, China)

Abstract: Volatile halocarbons (VHCs) produced in the oceans are important carriers for chlorine, bromine, and
iodine to enter into the atmosphere. Marine algae can produce VHCs that have an ozone-depleting potential. Mar-
ine microalgae in particular have been shown to be major contributors of VHCs in the atmosphere. However, little
is known about the influences of environmental factors on the production of VHCs by marine microalgae. In this
study we examined the influence of different light intensities (20 pmol/(m?*s), 70 umol/(m?*:s) and 140 umol/(m*s))
and nitrate concentrations (1 mg/L, 5 mg/L, 10 mg/L and 50 mg/L) on the growth of Prorocentrum donghaiense and
Phaeodactylum tricornutum and the releases of four VHCs (CH;I, CH,Br,, CHBr,Cl and C,HCl,) by these two mi-
croalgae. Unialgal cultures of these two kinds of microalgae were conducted in axenic and sealed glass vessels. The
VHCs were extracted and analyzed by gas chromatography coupled to purge-and-trap preconcentration system. The
releases of VHCs by these two microalgae were affected by light intensity and nitrate concentration, while their in-
fluences on different VHCs were various. The release of CH,I was significantly affected by light intensity and ni-
trate concentrations. Within a certain range, the amount of CH,I released from the two microalgae raised with the
increase of light intensity. Moreover, our results showed that increasing the nitrate level above 5 mg/L could pro-

mote the production of CH,I by these two microalgae.

Key words: volatile halocarbons; Prorocentrum donghaiense; Phaeodactylum tricornutum; light intensity; nitrate



