55 30 &2 5 ) 7 iy #l 2%
ENVIRONMENTAL SCIENCE

Vol.30;No.5
May> 2009

HAFHSRYEZW TN EK_SURERZTUNER
BRI R

IR, RAIH, i, T, 224N

(. KERPIHE 52 TR0, RE  116622; 2. T ERFEBEET I, 58 266071: 3. KiER¥E %R, KiE
1166220

T W= RIS, DE R T S HLYS Gel SRE NI SR 2 CONDFIZ K COP) JxH 7K pH Al S Ak B AR R A5 L 45
KL, =7 d I ARHSE BIBEFIET C < 0.5 mmolL™" ) {2 3 A= 4 ] Bk 44 & A2 K, AH N K 4w (¥ pH B T i1, T DIC. HCO; !
p(CO,) SR RAM LA B N Cp <0.0D; 51 DIC\HCO; & p(CO, ) T [ M f5 K 0 B FH A 94< 52 23 530 2R 0.25 mmol =1L~ Al
0.1 mmol°L™" . W WA B — @ W B IS , BRI TR AE ) T 46 T B, B 22 70 8 01 i A D e Lie, AT 512 DIC.HCO; FH p(Co,)
P T K pH AT B SRR BT YK ON AT OP R INA Lok SRR R 45 A 00 i 5 WD AR (AT T, 2 IR
34K, BT K A H DICVHCO; Flp(CO,OBIERRAR . ¢ =7 d B, 4 Bl B L5 YL M) 52 00 R 9 DIC 284K 1 BE CADIC) 55 A1 W 7K
PP FLAZET BN R (Am) R IEFE FAHK(p <0.01 3L p <0.05), ML RE 54 : -0.902. -0.945. —0.898 Fil - 0.918.
T8 LA b 2 S 1) it K] 5 A A0 T i A R AE AN TR e AN () 3 B A L5 e FH T S it /K — A A e R A AN [ K

SFHRIA: A WLV B s AR AR R s AL AR I B A R

PESES: X503 XEIRIRTE: A XEHS:0250-3301(2009)05-1306-09

Effects of Typical Organic Pollutants on Marine Dioxide Carbon System in

Simulated Experiments

ZHENG Guo-xia' s SONG Jin-ming”> WANG Yun-hua’s YU Shu-pin'> LI Xue-gang’
(1.College of Environment and Chemical Engineering, Dalian University, Dalian 116622, China: 2.Institute of Oceanology, Chinese
Academy of Sciences; Qingdao 266071, China; 3.Medical College; Dalian University, Dalian 116622, China)

Abstract: The effects of typical organic pollutants Cethanol, acetone; ON> OP)on pH and marine carbon dioxide system were investigated in
laboratory simulated experiments. The results indicated that the growth of biological carbon fixed system was promoted by ethanol and acetone
of low concentration( < 0.5 mmol*L™") (t=7 d). So pH increased while DIC, HCO; and p(CO,) significantly decreased compared to the
controls (p <0.01). The concentrations of ethanol and acetone which resulted in the maximum decrease of carbon dioxide parameters were
0.25 mmol*L™" and 0.1 mmol*L™", respectively. When the infusion of organic pollutants were higher than the “ critical concentration”; the
carbon dioxide parameters increased and pH decreased compared to the controls with the decrease of carbon fixation strength of alga. As for ON
and OP groups, when they were in the range of experimental concentration, decreasing trends of inorganic carbon in sea water were always
found. The concentration changes of DIC (ADIC) under the press of the four typical organic pollutants were significantly negatively correlated
with the changes of dry weight of alga (p < 0.01 or p < 0.05) and the coefficient parameters were — 0.902, — 0.945, — 0.898 and
—0.918, respectively (£ =7 d). The main controlling factor to the variation of carbon dioxided system was the adaption of biological carbon
fixed system to different concentration and kind of organic pollutants.
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Table 1  Background values of the sampled sea water

ZH g/ C pH 81 /%0 NO; /pmol*L~! PO;~ /pmol* 17! Chl-a/mg*m™>
T A 26.6+0.2 7.994 +0.008 33.48 +0.01 7.1£0.4 0.43+0.02 5.05+0.02
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Table 2 Changes of carbon fixation system under the press of typical organic pollutants

it Hi's BT E m/g +Sd. BT EEL Am" /g [l B A APY fgom™?
it 1.096 3 0.0154 0.0749 3.558 1
i 1 1.1357 0.0189 0.1143 5.4313
W5 2 1.1666 0.0172 0.1452 6.8957
b T2/ Ji 3 1.1460 0.0128 0.1246 5.9192
fi 4 1.0920 0.0159 0.070 6 3.3523
fi 5 1.0797 0.023 4 0.0583 2.7692
il 1 1.258 4 0.0166 0.2370 11.2575
1 2 1.1776 0.0130 0.1562 7.4195
1 T2/ i 3 1.0719 0.0114 0.0505 2.4003
i 4 0.9336 0.0100 -0.0878 - 4.168 5
il 5 0.9335 0.0185 -0.0879 -4.1762
ON1 1.1311 0.0186 0.1097 5.2115
ON2 1.146 8 0.0150 0.1254 5.9577
REEEATHLECON) ON3 1.1559 0.0195 0.1345 6.3903
ON4 1.1326 0.0139 0.1112 5.280 1
ON5 1.1128 0.0175 0.091 4 4.3428
0PI 1.1313 0.0218 0.1099 5.2213
oP2 1.1567 0.017 4 0.1353 6.428 8
RIRF A HLECOP) opP3 1.1532 0.0193 0.1318 6.259 4
OP4 1.1552 0.0165 0.1338 6.3539
oP5 1.1677 0.0175 0.146 3 6.947 5
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o DICVHCO; K p(CO,H I T FEMELE AHX T
Rdb g ge ), — B 7AW, P 0 R K A o

DIC\HCO; % p(CO,) 5 H AT Ui i AH LU (1) 2% Ak i B2
(MOIFFIRET 0, HE 2 B I IE R AR FE, B 5 4] 4618
FHLE, DICS HCO; A p(CO, ) BEAT B AK, J 1 Ak 3
T AN G KA co3m ARG AP S b
ARAR A A

S DIC\ HCO; K p(CO,) ™ PRI 5 fe K (1) T
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R TSR I I [ e A R K W AR S, 51
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~0.98 mmol*L™" (i 1), 5 XJ I 2 [W 47 7E 1 12 2 7
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A A BRAR RS AL B i LA R (B AR L AR A
FECATFAS 1) 0 A3 s 4 WA BEIA $1) 0.75 mmol L™
i, %)V A ADICS AHCO; FAp(CO, ) 971 A8 1 2
IEAHR B T iR B 7, I LB 25 W vk B 1) T 751 » ADIC
AHCO; FIAp(CONO MR Ry . ¢ = 7 B, SE56 B vy [H
W ON &3 BEVS AL, 44644 & DIC.HCO;
HpCCo,) 5 ILMIUH A L, 35 R4 fb, B X R
IR A A R 2R 5 AL TR S I AE BRI . B ON
WIS, 55X AR L, < 0.6 mmol*L ™" ] ON ¥
i DIC.HCO; M p(CO, ) I B s Ji # A1 h =
(p<0.01). 5l DIC\HCO; & p(CO,) I B FE 4
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Table 3 Changes of pH under the press of typical organic pollutants

B3t G pHC =0 D +Sd. pH =7 d +Sd.
pagii 7.994 +£0.018 9.282 +£0.053
W1 7.991 +£0.020 9.356 +0.056
fi£ 2 7.994 +£0.028 9.480 +£0.047
1 T2 T i 3 7.993 +0.026 9.386 +0.032
WE 4 7.993 +0.013 9.031 +0.044
it 5 7.992 £0.035 8.727 +£0.074
fifi 1 7.994 +£0.026 9.739 +£0.042
fifi 2 7.995 +£0.014 9.458 +£0.063
1 T2/ il 3 7.994 +£0.040 8.474 +0.064
fid 4 7.993 £0.022 7.842 £0.070
il 5 7.994 £0.019 7.678 £0.031
ON1 7.995 +£0.030 9.279 +£0.052
ON2 7.994 +£0.024 9.300 +0.082
RS ATHLECON) ON3 7.995 +£0.033 9.396 +0.017
ON4 7.992 +£0.027 9.348 £0.075
ON5 7.994 +£0.036 9.108 +£0.056
op1 7.994 £0.011 9.282 +0.057
or2 7.995 +£0.021 9.312 +0.034
RERE A HLEECOP) oP3 7.993 +£0.011 9.508 +0.026
op4 7.993 +0.028 9.703 +0.063
ops 7.993 +£0.024 9.976 +£0.032
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Fig. 1

Concentration changes of inorganic carbon system relative to the initial values under the press of ethanol
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Fig.2  Concentration changes of inorganic carbon system relative to the initial values under the press of acetone
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()38 v BRI, WV AR (R B0 T B Al B0 A= B i S
RORLAT LA 1 43 A A F 25 At 7K b o, 1 HCO;
&G OR, WK pH B BEAR, Xk — e AL A IR 21
VAR, AR K P T ML S Nt K R g g T
DA B A H i 7K Hhie B 1Y) o, A 7K — Ak B P
ik & 1) Co, — I3, FEURA CO, M KEN

I AR O A A FH A2 2090 A0 T 5 il I
U0 55 97K PR B 91 B FEEC0 120 A S G o B R A v R
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SRAZPRIAN R BT ot i 288 A0 0 i R 5 AN [ 110 25
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