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H 5 mg/L3NZ 15 mg/L i, I-THMs Az (i H 1 24. 76 g /L (2) I-THMs B4/ J8Cit B 2 I BE A T s
LS T 20 CCH I-THMs f9 A BRI GE 5 (3) BRTEZRAE T, I-THMs )42 i /Dy B8k 454, I-THMs
A A B S 0 K 5 (4) STV P AR ) R B L, T-THM s 119 74 B A0 4% 4140 L 1) 22 S e K o IR, e LA
s 280K R ALk B T 200 Rt v BT I 2 A BEAT S A DA, LA PRI HG Ak AR 11 ) B 7 2045 o 2 7™ )

DBPs ) 4

KRR : K ; U TR R0 5 B = pa

FESES: X 55 XERIRERS: A

PR R0 R 287K 2 A A Bk L oA A% 16 i A
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BOKIBAR T A F PR AR, e 20K 7EHET
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H A 7 L ELAT e AR PR B R SR VA TR, DT A A%
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W R IR A L) 55 K A S AR e S, A A
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( Disinfection by-products, DBPs) "' . H#i L #fiiA
(1) DBPs Fift 28 22 3k 0 A, b A 45 = g BT e
( Trihalomethanes , THMs) | i Z, fi# ( Haloacetic acid
JHAAs) () AUZNESE. kil , T 7K o THMs
{ORIENERE S A RN SN RN 7 R NEN )
I R AL S MR K Y (1-THMS) 4
B RN R, o) B s R W, gy (CHIL)
X A AT B, — S B g ( CHCILL ) H
AR, SR RE R KRR
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EA R o

i ( HPLC/ACS 2,99.9% ) B 2L 40 T 2
fik (HPLC/ACS 2%,99% ) YK & B2 51 ( NaClO) | Jig
IR (HA) #0g F Sigma-Aldrich 247, 3 (Br,)
F(1,) Wy B 22 [E Accu Standard A H], —&
LA ¢ ( CHCIL, )\ — R — i1 456 ( CHBrI, ) | — 54
— LA 8 (CHCL 1) \ Rt ¢ ( CHBr, 1) Fl—
AR — i H e (CHCIBD) 331 3 i1 %= K Can
Syn Chem 2w, F AL (NaOH) [ ALA ( Nal,
2£299.5% ) , AN ER 4 (Na,S,0,,99% ) B IR
(H,80,) JE/K AR EREM ( Na,S0, ) B0y T [ 254k
A=A R AR . BaiK (KT 18.2 MQ -
cm) 2 HBAiK 245 (NWIOVF, | Canrex 2347
EARAE, ) §il . HEE (TEEFRER) 1
BN LLEE A E . SEE BT TR R B
TP REE T B AR 3K P BIEFE BT o
1.2 SiFAE

4% US EPA Methods 551. 11 Fi| {f GC/
ECD XJ 7K p A = pa B Be AT I 5 o ORH €335
0 R HP-5ms B 414 €435 41 (Ultra Inert,
30m x250pum  x0.25pm) ; JEAE H R 200 C 546
I ERTELRE 290 C 3 U ERE , U b 2 1, JEAE A 2
pL, 8 Ny Ji# o 1 mL/ming FHEFR
35 °C, A FRIE 9 min, LA 2 C/min HRT}E %
45 °C , 4563 1 min, F- L) 20 °C/min H R TR
% 80 °C {40 [E] 3 min, f%)J5 LA 15 °C/min 3%
THE 2 220 °C, fRFFIE 3 min, [-THMs il 2k 7
AR B 20 mL ZKAE T 40 mL 7 R PSR £ M d
H IR IR A SO R, A 4 mL R RCT S ik
(MTBE) #18 g Jo7K Na,SO; #EAT AL, FHRE 4
TR 2 min, i 5 30 min, 23 2)5E ] mL FJZ
AL T E 73H
1.3 stidiE

DAY R AR AR TH 2557, 48 P i JBG £ 88 4l
KA R C O R R MR A 25 0, B T AR
AP 4 CRECIRAR , SCHTF IR A E 52 PrA
BA &R (L CL ) R,

JE SRR At A W A T ] < PRI — € i 10 SR TR IR
IR T 0.1 mol/L (i S AN W, 78 70 96
FERIE), 00,45 m (B E 2 HERR A
J& A U TR 48 T

LN LKA FER G, WF5E NaClO Ah 2R 5
PR A AR 7 8 7 ) S R R . )

— R JFIR LN 5 x 10° cells/mL ()5 &
K, V8 T N LK b, A3 B R 20K 7K
FEEE MUK (Total organic carbon, TOC) ¥k & 5
mg/L R EEFEHIE 20 = 1 °C,pH Jy 8. #SINTE
W NaClO # 9 AL BROK AR, Ab P 5 B 100 mIL A
AT 45 (Total residual chlorine, TRO) 434 o
3 HL 20 mL AEAS AT I-THM 347 .

TETEAHE B 52 30 B R I BR 2 A5 1 S
48 h, NaClO ¥k A 10 mg/L, 17 ¥R N 60 pg/
L,Br ¥} 68 mg/L,pH 8.0,1HE 20 °C, A
SHALTE RO I ] (24 48 72 .96 (120 (144 h) i
& (10,15.,20.25.30 °C) .NaClO ¥ & (5.8.10,
1215 mg/L) By fF (10,20 .40 .60 ,100 pg/L) |
FHFE (10 3068 .80 100 mg/L) ,pH (4 ~10) 0
AN R SR A HL4) 3K IR ( Natural organic matter,
NOM) (K i e . v JU i 25 8 g v I O TR 5
B EBUK BB RV W) X AEAS EAT T-THM 4y
Hro

2 s

2.1 REBMHEZIRES TRO WRBANE
2011 WGATRGAVE X TRO TEI A0

1E NaClO A[FHIHR BN E A1 50 F , TRO #Y
T 3 (18 1) o B NaClO )46 ik
JERY T, TRO T FE B A WE W4 K, NaClO %)
G C, =5 mg/L, Jx i 3 min J5,C, = 1. 81
me/Ls S W06 B BB C,y = 15 /L, 237 3
min, J5 C; =9. 22 mg/L, #JiE NaClO #% fij &% %
R K OEURR Ve B2 ey, AR AL RE ) k5, TRO
THFEH DR, 25 28R A, KK TRO & HE7E R
JVIRIT 3 min 49 TR GH R D, B ST R el R D18, 60
min f5A8EE TF 52, K b RINE AL FEFEAIR,
UCHREN & =L
2.1.2 REEX TRO ZEAYFE I

ik 38 2 W A~ S I T 3 % A~ i £
LERZR, R R BN AE A KECR 12 5462 )
H, HOE B A S IR A SC (B 2) o Bl & T
BERYTH R, TRO JHABHAE 48 h PN HTHE K, iR
410 CHY,C, =10 mg/L, 7E /3 3 min J5,C; =
5.81 mg/L; X478 B in 2 30 °C B, /2 Y 3 min
J&,C5 =3.02 mg/L, i B 2 5 i Y Sl IR S A
PR E PR 2R, UCRUR A 0 A 3 B i T E T
AR s 2430 B2 i 1 25 °C O, 73 il B2 9 g |
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TROMR P/ (mg/L)
Concentrations of TRO

0 1 3

5 10 15 30 60 12h 24h 48h
At 18] /min Time
E1 XEEMNKEIT TRO R K #0
Fig.1 Effect of initial NaClO concentration on
TRO attenuation

o 16 - 10C
g 14 15C
e 12 +20°C
E° 10 =25°C
2 +30°C
s 8
mE 6
£ 4
8§ 2
=} 0 .
S 0 1 3 5 10 15 30 60 12h 24h 48h

B /E]/min Time

2 REX TRO =iE K%M
Fig.2 Effect of tempreature on TRO attenuation

2.1.3 pH X TRO I 520

WERAIR MU 10 mg/L 1}, #5£35 pH
XFUCATRINE RERE I ps2 i (18 3) o B pH A
Wk A, TRO AYTH AE R B WIS K. pH =4 i), C,
=10 mg/L Jz Jif 3 min J§ C; =1.52 mg/L; 4 pH
BEhnE| 10 B}, e i 3 min J5 C; =7.18 mg/L, 5E
BB, R IR BB I — € ), KA pH BRI,
K HCIO B2 O, U SATR A T 7 ) 30 s

16 4
(=) -
£ 14 a5
ae 12 +6
§° 10 - 7
2 -8
<,S 8 -9
s 6 -+ 10
£ 4
E5 2
£ 0
S 0 1 3 5 10 15 30 60 12h 24h 48h

B /El/min Time

B3 pH xf TRO XIS
Fig.3 Effect of pH value on TRO attenuation

2.1.4 R[5 NOM %} TRO £ 15

O [ B A K BRE AR Ry S 56 L30T 42, 4
FRENTH B R R M I A i (1 4) o FEASLIRd]
o, GRS TR 3 min NTGEETSRE, o 5K
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Jit U B 2R R DU R B AN
KARUE K ) TRO e h 2L AR ) 5 i 5
BRI TRO T I A B A S o 4 S B, 42
48 h W T AR A B o

16 o 5N KE Platymonas helgolandica
14 e TE % Skeletonema costatum
12 - MFPEE . Prorocentrum micans

10 + BE A Mixed

-« RIRHFIK Sea water
-+ JEFHRRIATR HA

TRO¥R B/ (mg/L)
Concentrations of TRO

0 1 3 5 10 15 30 60 12h 24h 48h

At (6] /min Time
B4 7[E NOM 3¢ TRO & KIS
Fig.4 Effect of different NOM on TRO attenuation

2.2 RHEMRMIE LB X I-THMs 4 B 5%
M)
2.2.1 [ IAp%E T-THMs A= B RY 520

BOE NaClO ¥ i 4 10 mg/L, TOC ) 4 ¥k JiE
H5.0 mg/L, 1" #JF & 60ug /L,Br™ k68 mg/L,
VW pH =8, K 20 C 440N, 2000 T v 5
24,48 72,96 F1 120 h BU/KFE 20 mL, fin A JG7K
Na, SO, , Kl /KHE b I-THMs A il i, 455K,
U AR 25T, K FEZ3d NaClO 3 )5, Al 4R
B =M BE (CHI, ), — (R @t g (CHBrl, ) , —
TR—HitH 558 (CHBr, 1) , — 58 Z it ¢ ( CHCIL, ) DX
Je—A—1R_— i H ¢ (CHCIBrT ) 5 H LA CHBrlI, Al
CHBr, 1y FEE =) (K 5) o BMK ARG 1
24 h N, RERA PS5 HCIO 1k 2 v, I-THMs
TERUN HEAT 24 h (4 Rl 42,52 g /L;48 h
J& , I-THMs 45 il ik 3] 56. 27 ne /L M5 72,
96,120 h I-THMs A= 1% & 43 1 4 58. 16,59. 09,
60.07 pg /Lo fE— & KA BT, 1-THMs
S B A SO, B[] S I 3 K, 48 b JiE 3
G
2.2.2  NaClO $fins Xy A 5 -THMs {150

W pH =8, 7Kl 20 C 4R, #&1i TOC 41
TR ] 5.0 mg/L, 17 SN 60 pg /L, Br ¥
68 mg/L. & aE [ B[] Oy 48 h, 43 B E
NaClO #hn+E 4 5,8,10,12 F1 15 mg/L EH T,
Rl KA I-THMs (14 B & . NaClO $50&{1%
T 10 mg/L B, I-THMs Az B i B3 i 364 fin i 48
T AR 234 K NaClO # i I-THMs A pi it 34 K
e E R TIRARES (B 6), NaClo ik 5
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mg/L i}, I-THMs 44 pliim A 37.8 wg /L B
A 15 mg/L B}, I-THMs A4 &K 62.56 pg /L,
I-THMs 4= s s 88 i 17 24. 76 wg /L, £ A A
NaClO & T, CHCIL, Fi1 CHCIBrl WiF 4 it fir
o B 2Z R4y R R 3.44% , 5. 95% , 6. 09%
10.39% ,12. 01% . & 3 73 Br vl DL & B, B &
NaClO &0 & 3 in, CHBrl, A1 CHBr,I 5 Fh 4 Jit
AR TE T-THMs AR 8 & BT o B ] B AR AZ
CHI, B FR&#a#, CHCIL, Fi1 CHCIBrI #0474
JHRTE 1-THMs AE USRI B &2 B THE

801 eaCHI, mCHBrI,@CHBr,I =CHC1I, @ CHCIBrI

6
50

401 1
30

I-THMs & &/ (n g/L)
Concentrations of I-THMs

201 &
10
0
24 48 72 96 120
Af1Al/h Time

5 REZRTiE XS I-THMs 4 B & #2500
Fig.5 Effect of reaction time on the formation
of iodo-trihalomethanes
@CHI, wCHBrI,eCHBr,I &CHC1I, = CHC1BrI

-~ @
[=a ]

60

I-THMs & &/ (n g/L)
Concentrations of I-THMs
N
(=)

5 8 8 12 15
NaC107/&/ (mg/L) NaCl0 dose

6 NaClO g mExt I-THMs 4 i 2 170
Fig. 6 Effect of initial NaClO concentration on the

formation of iodo-trihalomethanes

2.2.3  JRBEXAE AL I-THMs 15200

i NaClO ¥ 5y 10 mg/L, TOC ) 46 ¥ J&
H5.0 me/L, BB T4 60 pg /L, BT H 68
g/, ZEFEWE pH =8 , KIRATHIH 10 °C 115 C 20
C .25 °C 30 CHAM, [y 48 h J5 A5 K F
I-THMs {26 i . fEAS A 458 F, I-THMs
fgLE FR A4y 5] 2K 35. 89,44. 27 ,55.87,58. 35
61.48 wg /L, A& pl e bl I R 0 v T3 (1A
7)o MR T 20 CHF,I-THMs 94 B 18 i
id 30 °C i 1-THMs (945 & HE 10 °C B 38

21.59 pg /L, Hrf, CHBr,I, CHB:, , CHI, 4 i
SR EE T B 8 s CHCIL, 3% 3 B2 52 i AS
K, HAEAK IR I CHCIBrT 3 AAE . 1 5 2 52 0
A2 SO A EE PR AR T BE e A5 A 2 S b
Fhntk, fEdE T I-THMs 94 B, 1fi I-THMs A< &
AR , AN S Bl A TR B T s 7 A 0 i

80 g CHI, wCHBrI, e CHBr,I =CHCLI, mCHCIBrI
70

60
50
L) S—
Wiz 2
30
20
10
0

A

I-THMs & &/ (n g/L)
Concentrations of I-THMs

15J¥/°C Temperature

B 7 EEX I-THMs £ =R
Fig.7 Effect of temprature on the formation of

iodo-trihalomethanes

2.2.4  pH XA Bl I-THMs |9 50

i NaClO $fi# 10 mg/L, TOC ] 45 e Ji&
H5.0 mg/L, fLE § 2y 60 ng /L, IRE T 68
mg/ L, TEV ORI R 20 °C 2544, 43 HIHE pH 2y
4,5,6,7,8,9,10 B}, I i 48 h J5 £ I K A
I-THMs (i A= i, 25 R R W, B pH T+ &,
I-THMs () 4 i AW in (181 8) o BRYEZRF T,
I-THMs A= B 8/ 5 B 45 44, I-THMs 1 4=
B B 3 K, pH =4 B, I-THMs [ 4= o
18.83 wg /L; pH = 10 B, I-THMs 4 4 1% & K
64.04 pg /L, A BN T 45.21 pg /L, &£
B CHBr, 1, CHBII, , CHI, 4: i & pH T+
W13 hn, Hodr CHI, fr 7 LUl A\ 6. 45% 35 m %=
12.14% ; CHCIL, 1 CHCIBtl 5% pH 404K .
2.2.5 1" &@EX R I-THMs #9520

FE i NaClO #2410 mg/L, TOC ] b
R 5.0 mg/L,Br™ i 68 mg/L, VAW pH =8,7K
W20 C&MFT, & I AN 10 pg /L, 40
pg /L,60 wg /L,80 wg /L 1100 pg /L THR T
7K I-THMs A= i, B 1 WRBERG fin, 1-
THMs B4 BRI, 24 17 & &4 10 g /L B,
CHI, .CHCII, F1 CHCIBrl = Ff ¥y J5t 1R ¥k 4= B, 1-
THMs [ A= BB 24 T & 52 100 pg /L, 1-
THMs A= i & 38 1 % Jit K {fi. CHBr,I #£ I-THMs
AR R BT o L B e (ERE R T R B A B
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/b s CHL 5 B 138 2, B 5 1-THMs
A L BASE I (1 9) o

801 @CHI, mCHBrI, & CHBr,] = CHCIT, @ CHC1BrT
70

60
50
40
30
20}
101k

0

|
ll

I-THMs & &/ (n g/L)
Concentrations of I-THMs

8 pH Xt I-THMs 4 pi E K500
Fig.8 Effect of pH value on the formation of

iodo-trihalomethanes

E@CHI, WMCHBrl, @CHBr,I BCHCLI, ®CHCIBrl

_ =
oS
(=T )

[=.<]
S

A

7777,

7%

'S
(=]

)

7 2

Do
[=]

I-THMs & &/ (1 g/L)
Concentrations of I-THMs
D
(=]

o

10 40 60 80 100
I &%&8/(ng/L) Concentrations of I

E9 I &2x I-THMs £ EHEMm
Fig.9 Effect of I concentration on the

formation of iodo-trihalomethanes

2.2.6  Br & XiAak I-THMs (1520

] NaClO ¥ 5y 10 mg/L, TOC ) 4 ¥k J
H5.0 mg/L,T" YN 60 g /Lo W pH =8,
JK 20 °CZ&A4F T, 15 Br™ ¥R 10,30,68,80,
100 mg/L & &L T A W 7K A o I-THMs A= B f2
Br™ & &K T 68 mg/L i}, -THMs 4= i & bl %
Br™ 55 5 19 39 0 0 14 00 s e )5 1SR Bro A 1-
THMs &g A AR AR, 78 Br IR & &
BRI, A2 A T-THMs R4 2 (18 10) Br™ & &
Wahn)s , I-THMs 3%y CHBr,1 #1 CHBrl, Biff4y
JZa . CHI, it i I-THMs A& i L 491) By Br™ ¥k
BE K 10 mg/L B} 114 34. 02% 8 /> % 100 mg/L B
[ 4.21% ; CHBr,1 F1 CHBrlI, fiy (5 LU 7E 54 05
CHBr, I 34 ] e W I

http: //www. shhydxxb. com

901 @CHI, mCHBrl, B@CHBr,I EICHCLI, ®CHCIBrI
80

70
60
50
40
30[ _
20
10
0

I-TIMs &8/ (n g/L)

Concentrations of I-THMs

10 30 68 80 100
Br& &/ (mg/L) Concentrations of Br

10 Br™ ZEXf I-THMs & EHI# T
Fig.10 Effect of Br~ concentration on the

formation of iodo-trihalomethanes

2.2.7 ASJH] NOM X4E i 1-THMs [ 521

4 NaClO € B h 10 mg/L, TOC WG e &
H5.0 mg/L, 1" ¥#E N 60 wg /L, Br~ ¥k K 68
mg/L, ¥ pH =8, 7Kilk 20 C &M T, 20 BI7E T
By w B Hh B A5 VR DR B IR Bl
RIRHEIK JEFEIR 6 FhAS[] NOM Sk i rp UK A
20 mL, I ATJCIK Na,SO; , kIl /K 4+ I-THMs 4
B . SEEREE R RN, AN [ NOM R X I-THMs
A A B (B 1) o Horh g 5 R 38 TR
B BTN RN K AEAL FS 1 1-THMs Az 1 2 44
R 3T 60 pg /L, JEFE IR AL BJS T-THMs A: i
LN 24. 91 pg /L, A[F NOM Z5 4 A
I-THMsH CHBr, T 25 4 2 2y ey, G R AR T 7K
HiE ik 46.28 g /L. AHICET &, KRG
SR AR A T-THMs Rl

1001 @ CHI, mCHBrl, @ CHBr,I =CHC1I, = CHCIBrI

Hh TR RE RE R IR
SRS M RS Bk MK W

NOM F42% Species of NOM

I-TiMs &/ (n g/L)
Concentrations of I-THMs
1
<)

E 11 R[E NOM 3t I-THMs 4 5 2120
Fig.11 Effect of different NOM on the formation

of iodo-trihalomethanes



34 F—Pb, A IR EOR R R YA = 5 F B L I 397

3 e

3.1 REEBRWESZERED TRO TR ZMER

BT IE A A PR SL g, FEEMFSY T NaClO
WeRE R EE L pH LA K OAS [A] NOM X JLAS B &R X
TRO FEYk 52, TRO %93 4 52 NaClO ¥) 4R
W RZ I, NaClO P ha e T, K ClO ™ e i
R, SN R, X BT ClO ™ MR R
HAALRE s KPR RREYEES S5
FI A J5 S Ry 1 A2 A, AT C1O ™ {4 E %
TR, 7E SO 004 TRO G gk, 145 5 X 2
O ARG 2 SR A — B, B 5 ) U SR ik T
R, FRED R BB W, EE I R B S v iR A
WeEE UM G, TRO S 832 B e i . 7
X EER G, 38 4 — G 8 7 A AR AN [ 3 B
T AR L AT B U, B A TR RE S B
ETb A R R P g, TR
5 7 NaClO 43 fiff o Ji , 43 1] 32 2 B b,
HCIO B %5 5 3 32 4 it BE 398 40 i g, DT i B
TS MmN R AR AT
— ARG 3 R AR A HLYARXE S5 HCIO & 24E
IO, Bt T 88 (4 T e, 4k T ki 62 2 5 1 i, I o 3 R
BEZ 7 . TRO %8 2 % pH 5% i B 2,
NaClO 7K fi# % B Na* 1 Cl0 ™, pH gt 4 il v W
Hi ClO ™ Al HCIO i HL ™™, 24 pH BRI, 35 Uk
hH G ELZ, 55 ClO™ 4564 M E £ 1) HCIOo,
HCIO A k5, 1§ ¥ RE J1i KT ClO ™, BB dl
G K H KRR WL e RO B pH
1) Ft e, HCIO & sk 2, ClIO ™ & &3, i T
ClO ™ AALRE 159, FEON T ARFEAR ™ . 1 H
o AR F A, pH T i 8 A5 U S A S TE UK
AL, I E 4518 —2. TRO T2 2R Z A [
NOM FYFZ R , 65 58 R 55 HoAth 8 8 W) TR 5 5 5
NaClO %A N o ol R AT e 2 S FE e b 2 A o
2 5y T kA A AR R N A LAY B0 1 e
LA, BEE  A GH JH BE ) 20 e 454, £ 5 NaClO
SN B 200 2 axk 240 R 55 P il e A R, R
REE,
3.2 REBERMESEEDIT [THMs £RHHE
M (& 2=

WK I Br™ S, SRS KRN
FRS R 12 NaClO D i oh T 72— it
MR R RN P29, 1-THMs 2 i8R 52 NaClO )

R BESZIA o NaClO 31 3 Hs 2k K B, ZK AR A2
) 17 & i i TR HCIO 158 1T &
AR HOT, [R] B+ 3 & 1 HCIO W45 5 Br™ &
A RO A B HOBr, 3% 3 Rl A AL 1 fie 5 KRR A
MU & A RN AR JCRE 7 1) T 75 |1 7= 4, e HOT
A E i, NaClO £ it 8k 22, HOL 55 it
KA B = e & Sl 2, X 5 9 ff
SV AR A — B

I-THMs A& B 8 52 A [ JL BE 5 ] o A+ G F
R IR BRI 10 °C, = & H e A 75k
R E—fr . THEREIN 5 7 (832 3l , AT i
P HOI 5 KR A WL I 38 58 5 28t 7K i A4 Ak
SN (A5 I-THMs A& s 38 . e Ah , e 52
YO0 IO P 5 B, AT IR BB 8 41 ] B e Ak 2 S 0 1
AT o

I-THMs A ig S 52 A [m) pH 5200, NaClO %
TOKIGER T KA HCIO , [Rl iy 2577 4 C10 ™, i3
WAMREN. WEREDS T, BES Y
S B F ] P A B 3R 1T T C1O ™ B B Rk
S S AR MR T 20 ff v, R T RO B R R
Ko FEKE W, pH 15 E2 52 M0 W AT 0 I3 1) EE A3
AFFEIER 2 R = e B e I A R R R
pH SN 2 5 . BICHSEL 26 % 31, 78I A
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Study on the formation mechanism of iodo-trihalomethanes in disinfection of
ballast water

WANG Yidan'?, LIU Liang'”*, SHAO Yuhao'*, MA Jin'?, XUE Junzeng'”
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Cenire for
Research on the Ecological Security of Ports and Shipping, Shanghai 201306, China)

Abstract; Due to the high concentration of I~ and Br~ content in the sea water, the electrolysis process for
ballast water will produce a certain content of iodo-trihalomethanes ( I-THMs ), which has the strong
carcinogenic and mutagenic properties. This study is to investigate the mechanism of forming the disinfection
by-products, iodo-trihalomethanes, and the influence factors by dosing sodium hypochlide. The results showed
that; (1) when NaClO concentration increased from 5mg/L to 15mg/L, the concentration of I-THMs
increased by 24.76 ¢ /L; (2) the amount of I-THMs increased with the increasing of temperature and when
the temperature is higher than 20 DEG C, [-THMs was generated rapidly; (3) under acidic condition, the
production of I-THMs generated is small while under alkaline conditions, the production of I-THMs increased
significantly; (4) for the solution with different ratios of bromine and iodine, I-THMs was generated with the
different proportions of each component. Therefore, it is suggested that the best reaction conditions should be
optimized in the process of ballast water electrolysis in order to ensure the treatment efficacy and effectively
control the generation of disinfection by-products DBPs.

Key words: ballast water; electrolysis method; disinfection by-products; lodinated-trihalomethanes
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