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Abstract

This study was conducted to evaluate the chlorinated disinfection by-products formation potential (DBPFP) produced from the
cell and extracellular product (ECP) of Chlamydomonas pulsatilla after chlorination. Reaction yields of DBPs produced by C.
pulsatilla of ECP and the cell were 0.007 ymol/mg-C and 0.808 pmol/mg-C respectively. Also, SUVA values of ECP and the
cell were measured as 0.313 L/mg-m and 1.052 L/mg-m respectively. The DOC of cell was found to be lower than that of
ECP, while the SUVA value and reaction yields for the cell were higher than those of ECP. For ECP, most of the DBPFP was
composed of trihalomethanes (THM; 47.3%) and haloacetonitriles (HAN; 38.83%). THM and HAN were the major DBPFP
produced by the cell. Chloroform was found to be the major THM compound; 98.3% for ECP and 99.98% for the cell.
Dichloroacetic acid (DCAA) and dichloroacetonitrile (DCAN) were identified as the major haloacetic acid (HAA) and HAN
compounds formed by ECP and the cell as a precursor, respectively. As the chlorine dose was increased, concentrations of

DOC, THMs, and HAN's were increased. However, the chlorine dose decreased the concentration of chlorophyll-a.
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Fig. 1. The microphotograph of C. pulsatilla.
(Nikon HFX-DX)

Table 1. Culture conditions and isolation source of C
pulsatilla

Green algae

Al ies
gac species Ch[am},vdomonas pulsatilla

Region of initial separation Muroran, Hokkaido, Japan

Strain No. (NIES) NIES-122
Strain No. (NIER) NIER-10006
Medium P 35
Culture Temperature 25 °C
conditions  Light intensity 2000 Lux

L/D cycle 14 hrs light / 10 hrs dark
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Table 2. Species and analysis method of DBPs

Table 3. Concentration of organic matter and chlorinated

species compounds abb. method DBPs reaction yields
THMs chloroform CF EPA items ECP Cell
bromodichloromethane BDCM 524.2 DOC (mg/L) 52.08 14.17
dibromochioromethane DBCM UVass (em™) 0.163 0.149
bromoform BF SUVA (L/mg-m) 0.313 1.052
HAAs chloroacetic acid MCAA EPA THMFP yields (umol/mg - C)* 0.0033 0.177
dichloroacetic acid DCAA 552.1 HAAFP yields (umol/mg - C)* 0.0002 0.003
trichloroacetic acid TCAA HANFP yields (umol/mg - C)* 0.0033 0.628
bromoacetic acid MBAA DBPFP yields (umol/mg - C)* 0.0068 0.808
bromochloroacetic acid BCAA % Algae: chlorophyll-a = 1.1 mg/L, 1.1x10" cell/mL
dibromochloroacetic acid DBAA *reaction yiclds = umol-DBPFP / mg - C
HANs trlichloroaceton.itr.ile TCAN EPA 551 reaction yield = HEo] 9 Aol L BT UEh)
dichloroacetonitrile DCAN
bromochloroacetonitrile BCAN st
dibromoacetonitrile DBAN Figure 2 77h9) @aisyib2d] 4479 2% Y
HKs 1,1-dichloropropanone DCP EPA 551 e 9lch. DBPFPE ECP7F 270.16 _ﬂg/LE\’iﬁ‘lﬂ, M X9
1,1,1-trichloropropanone TCP DBPFP7} 7,372 pg/L2 ECPETE BF3] ¥ Ao]& UEt
chloropocrine CP EPA 551 WSl
chloralhydrate CH ECP9] DBPFP A THMFP$} HANFPEx=7} Z#7Z
127.82 pg/L9t 104.78 pg/LE AN, ECPE HAAFP
ECP9 DOC BE7F A¥e 9% s=HT ¥2 #e ¢ E 1042 /L2 32 322 PYHAT @9, A2
EFd ¥ SUVAZLT Z- DBPs9) reaction yieldse A X DBPFP Zo| X+ HANFP B=7} 5207 ug/L=E 74 @ol
A BE =22 e YA RAE dAAERAEY A on, THMFP &= A Eo|A 1,864.6 ug/LOZ
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Fig. 2. DBPFP concentration of C. pulsatilla ECP and cell for 7-days reaction time
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Table 4. Concentration of organic matter and chlorinated
DBPs from C. pulsatilla

Chlorine dose (mg/L) 0.5 1 3 5 10
DOC (pg/10%cell) 2009 2077 2077 21.07 21.30
UVA (abs/cm) 0.058 0.062 0.058 0.059 0.059
SUVA (L/mg-cm) 0.096 0.100  0.093 0.093 0.092
chlorophyll a (mg/L) 1.765 1.591 1593 1365 1311
THM yields (umol/g)* 021  0.24 026 032 049
HAN yields (umol/g)*  0.01  0.02 0.04 007 0.10
THMs (ug/L) 3.088  3.765 4.069 5232 7.706
HANs (ug/L) 0.159 0258 0445 0911 1.231

*: reaction yields = umol-DBPFP/mgC
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