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AR 0.30 0.50 0.70 1.00 mL, 10 min
1.2.1 10 mm , , 550 nm
, ¢(1/6KI05)=0.1 000 mol/L; A TRO(mg/L) , A
5g/L (KI) ; pH6.0 ; 0.4% N, , : y=4.8048(A4—A4,)-0.0041,
N- -1, 4- (DPD) 5 0.5% R*=0.9999
(EDTA-2Na) (GR); , : 5 mL 10 mL ,
¢(1/6KBr0;)=0.1 000 mol/L; -
, ¢(1/6KBrOs)=0.0 100 mol/L; - A
(pH 2.0 , Ao y=
1.2.2 4.8048(A4—A4,)—0.0041 TRO
a. : 1.0 g KI , 1.3.3 H;BO;-KI
100 mL , 0.1 000 mol/L KIO; 10.00 mL : 6 25mL ,
1.0 mol/L H,SO, 5 mL, R 1 (B) R
0.0100 mol/L , 240 10 mm s , 350 nm
ug 31 A TRO(mg/L) , A
b. H;BO;-KI : 6.2¢g (H;BO5), , y=1.8879(4-A4,)-0.0019,
10.0 gKI 1000 mL R*=0.9999
. " @ Tl REREEIIENRH
Tab.1 Preparation ofozone standards concentrations
10 nug/mL
(mL) (mL) TRO(mg/L)
d. (B): (a)
H,BO.KI 12 pg/mL 0 0.00 25.00 0.00
1 5.00 20.00 0.12
N (IDS) ‘ 2 10.00 15.00 0.48
025 ¢ ’ 500 ml ’ 3 15.00 10.00 0.72
’ 24 h m ) 4 20.00 5.00 0.96
125 ug/mL IDS 5 25.00 0.00 1.20
2.5 pg/mL  IDS
X . 25 mL 10 mLH;BO5-
L3 Rkzik KI 10 mL : H,BO,-KI
1.3.1 10 min
( A
) 15 min, , , Ao y=[1.8 879(4—A4,)-
, 0.00191x25/10 TRO
(500 mL) , 40 s 1.3.4 IDS
TRO 6 10mL , 2
, UV-500 10 mm , )
610 nm
, Ao
1.3.2 KI-DPD A ,
7 10mL , y=2.7269(4-A40)-0.004, R*=0.9 998
(1.0 mL , 1.0 mL , : IDS 50mL 10 mL
1.0 mLDPD , 1.0 mL EDTA-2Na ), , 5.0 mL,

(A0 0.05 0.10
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, 5 KI-DPD
TRO , TRO
A , Ao H;BO;-KI
y=1.25-[2.7269(4p—A) IDS TRO , TRO
—0.004] TRO
52 EEERERT] 1.6 =F7E4R TRO KRE K EB
Tab.2 Ozone standard solution series 15C(+1°C)
IDS - TRO pH  7.55+0.1 27 17 0.10~
() (mb) (me/L) 1.20 mg/L ,
0 10.00 0.00 0.00
1 8.00 2.00 0.25
2 6.00 4.00 0.50 TRO
3 4.00 6.00 0.75 DR
4 2.00 8.00 1.00 2 %%5 ‘ﬁ’%
5 0.00 10.00 125 2.1 HEERE
. 2.1.1 KI-DPD
1.4 %g}?{ﬁk% 3 , KI-DPD RSD
0.69% 0.95% 0.59% 0.80% 1.36% 1.88% 3.80%
> 4.28%  6.62% 0.15~
RSD : 1.20 mg/L RSD 50
RSD (3] 0%, ’ 15 0.040 mg/L  , RSD>5.0%,
0.040 mg/L
(x1°'C) pH 7.55+0.1 27 ,
2.1.2 H3;BO;-KI
? > 4 , H3BO;-KI RSD
1.05% 0.72% 0.66% 1.60% 2.29% 1.55% 0.48%
0.30% 0.36% 0.10~1.20 mg/L
1.5 TRORELZLAAFMXEER _RSD 5.0%,
15C*17C) pH 0.034 mg/L , RSD>5.0%,
7.55+0.1 27 17 0.10~1.20 mg/L 0.034 mg/L
%3 KI-DPD e EEREREINELER
Tab.3 Precision testresultsof KI-DPD by the spectrophotometric method
(mg/L) (mg/L) (mg/L)
1.200 1.100 1.000 0.550 0.500 0.450 0.200 0.150 0.100
1 0.484 0.420 0.364 0.178 0.163 0.143 0.056 0.051 0.040
2 0.476 0.421 0.366 0.178 0.163 0.143 0.055 0.046 0.040
3 0.481 0.418 0.366 0.181 0.159 0.143 0.060 0.051 0.036
4 0.482 0.428 0.366 0.180 0.164 0.148 0.060 0.050 0.036
5 0.477 0.421 0.362 0.180 0.160 0.148 0.060 0.050 0.036
(x) 0.480 0.422 0.365 0.180 0.162 0.145 0.058 0.050 0.038
(SD) 0.0033 0.0040 0.0021 0.0010 0.0020 0.0027 0.0022 0.0021 0.0025
(RSD) 0.69% 0.95% 0.59% 0.80% 1.36% 1.88% 3.80% 4.28% 6.62%
(RSD)= (SD)Y  (X)x100%,
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#* 4 H;BO:-KI LLEZEBEFIREER
Tab.4 Precision test results of H;BO;-KI by the colorimetry method

(mg/L) (mg/L) (mg/L)
1.200 1.100 1.000 0.550 0.500 0.450 0.200 0.150 0.100
1 0.433 0.395 0.352 0.174 0.154 0.130 0.043 0.039 0.033
2 0.430 0.394 0.354 0.169 0.159 0.135 0.043 0.039 0.034
3 0.430 0.390 0.354 0.174 0.151 0.131 0.043 0.038 0.034
4 0.431 0.391 0.350 0.177 0.155 0.131 0.043 0.039 0.034
5 0.421 0.397 0.350 0.172 0.151 0.131 0.043 0.039 0.034
(%) 0.429 0.394 0.352 0.173 0.154 0.131 0.043 0.039 0.034
(SD) 0.0045  0.0028  0.0023  0.0028  0.0035  0.0020  0.0002  0.0001  0.0001
(RSD) 1.05%  0.72%  0.66%  1.60%  2.29%  155%  0.48%  030%  0.36%
(RSD)= (SD)  (X)x100%, ; ,
2.1.3 IDS ; RSD 5.0%,
5 ,IDS RSD 4.21% :
3.04% 4.90% 3.10% 421% 4.08% 12.76% ,
10.30% 12.90% 0.60~ 0.065 mg/L , RSD>5.0%,
1.20 mg/L , RSD 5.0%, 0.065 mg/L
=5 IDS HAXEEEEERR
Tab.5 Precision test results of the indigo disulfonic acid sodium faded method
(mg/L) (mg/L) (mg/L)
1.200 1.100 1.000 0.800 0.700 0.600 0.550 0.500 0.450
1 0.154 0.140 0.119 0.088 0.072 0.063 0.065 0.043 0.046
2 0.162 0.130 0.122 0.083 0.067 0.068 0.065 0.043 0.037
3 0.150 0.140 0.121 0.085 0.071 0.068 0.049 0.048 0.038
4 0.166 0.135 0.134 0.088 0.073 0.065 0.054 0.051 0.035
5 0.161 0.138 0.119 0.083 0.066 0.063 0.065 0.054 0.046
(%) 0.159 0.137 0.123 0.085 0.070 0.065 0.059 0.048 0.040
(SD) 0.0067  0.0042  0.006 0.003 0.003 0.003 0.008 0.005 0.005
(RSD)  421%  3.04%  490%  3.10%  4.21%  4.08% 12.76% 1031%  12.90%
(RSD)= (SD)  (X)x100%, ; ,
(Mg*,
Ca*’, K', SO5) , (<0.1 mg/L) (1) KI-DPD TRO
, , DPD,
, (4 TRO ,
, , RSD
17.7%" , KI-DPD 0;+2H"+21 =0,+1,+H,0
H;BO;-K1 BrO +2I +2H" =L,+Br +H,0
: DS BrO3*+6I*+6H*=3+Iz+Br’+3H20
RSD 10.0% 21 +H,0, + 2H'= ,+2H,0
U7, 2NH,C¢H,N(C,Hjs),+21,=(C,Hs),NC¢H N==
(D NH4C¢N(C,Hs),+4H +41
KI-DPD H;BO;-KI DPD TRO I
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, 020 r AIDS 4k (IDS)
, 015 L
(18] . a
’ ’ 2o10 |
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ﬁ 005 y=0.1431x - 0.0232
’ R =0.9687
, IDS TRO (0.00) V-.yaYAVAY . ! g
0. 020 040 060 080 1.00 1.20
22 KHGEEMTGTAE (0.05) BRI KRNI (mg/L)
2 , KI-DPD P TRO
R*=0.9894, »=0.3918x-0.023; H;BO5-KI Fig.2 Relationship of the TRO value and ozone content for
R*=0.9926, y = the three methods
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Fig.3 Comparison of three ozone detection methods
in seawater
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A comparative study of three methods for detecting total re-
sidual oxidants in seawater
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Abstract: In this study, three relevant methods to detect total residual oxidants (TRO) in seawater were compared;
the potassium iodide-N, N-diethyl-p-phenylene diamine (KI-DPD)spectrophotometric method, the boric acid potas-
sium iodide (H;BO;-KI) colorimetry method, and the indigo disulfonic acid sodium (IDS)spectrophotometric me-
thod. The results showed that when TRO were in the range of 0~0.5mg/L, KI-DPD and H3;BO;-KI presented good
linear relationships and their detection limits were 0.040 mg/L and 0.034 mg/L, respectively. The relative standard
deviation (RSD)of these two methods was <5.0%, which was less than the traditional iodine quantity method.
However, the RSD of IDS was <5.0% only when the TRO concentration was in the rangeof 0.6~1.2mg/L. Furthermore,
the corresponding IDS concentration was significantly lower thanthat in the other two methods. Therefore, for TRO

detection in seawater, KI-DPD and H;BO;-KI are suggested. Moreover, H;BO;-KI is easier to operate.
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