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On-line monitoring the emergency pollution of toxoflavin

in the municipal drinking water by flow injection chemiluminescence
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Abstract: Based on chemiluminescence inhibition effect of toxoflavin
on luminol-hydrogen peroxide-copper oxide nanoparticles system in
alkaline medium., a novel method for monitoring toxoflavin po-
tential emergency pollution in municipal drinking water was suc-
cessfully developed. Combining with flow injection method, the
chemiluminescence intensity of different mixed solutions was de-
termined by ultra-weak chemiluminescence analyzer. Optimal
conditions were obtained by the means of one-way tests among 4
factors. Based on the one-way tests result, a response surface ex-

periment was conducted in order to acquire standard curve, detec-
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tion limit and recovery of different water samples. The linear

range for toxoflavin monitoring was 0.005~5.000 mg/L with a
detection limit (LOD) of 0.001 mg/L and recovery of 84% ~
114%. The relative standard deviation (RSD) of addition of
0.05 mg/L toxoflavin was 0.28% (n=11). This method was rap-
id, convenient, operable and could be applied to on-line
monitoring and emergency warning of potential emergency pollu-
tion of toxoflavin in municipal drinking water.

Keywords: toxoflavin; flow injection; chemiluminescence; on-

line monitoring
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Schematic diagram of flow injection chemilu-
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Figure 1

minescence system
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Figure 3 The influence of the concentration of luminol, sodium hydroxide, hydrogen peroxide and copper oxide nanop-

articles on the chemiluminescence intensity
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Table 1 Factors and levels of response surface design
K A ERMBUE/(mol « L™ BEKFEWE/(mmol « L™ Cil A LA WE/(mol « L1 D YKREMWEE/(mg - L1
—1 0.02 3.6 0.4 100
0 0.04 4.8 0.6 140
1 0.06 6.0 0.8 180
2.2.3 BEME RLEFEGT RSN FABEEER S TRARRK BT, KB P=0.303 2,4 B 3%, £ Y152

DN JBE A 2% PR 3R 2 0] Y 2 70 — W [l U 5 7
y=1.387X10" —966.75A +3 138.25B+4 499.50C +
4150.83 D + 662. 75AB + 3790. 50AC — 43. 00AD —
5 364.25BC — 899. 75BD + 326. 25CD — 5 683. 62A% —
2 190.62B* —5 563.75C* —4 244.00D", e8]
3R AR 2 K- P<C0.0001, ZR WAL n] ]

R2 MEEARLREMNARMER

Table 2 Schemes and results of response surface design
K= A B C D b E RO
1 0 —1 —1 0 115 818
2 0 1 0 —1 131 086
3 0 0 1 1 139 060
4 0 1 0 1 138 211
5 —1 —1 0 0 129 297
6 1 —1 0 0 126 840
7 —1 0 1 0 127 071
8 0 0 —1 1 127 448
9 —1 0 0 1 134 103
10 0 0 0 0 136 325
11 0 0 0 0 139 410
12 0 —1 0 —1 124 724
13 1 1 0 0 134 111
14 —1 0 0 —1 126 329
15 1 0 —1 0 120 457
16 1 0 0 —1 123 091
17 0 —1 0 1 135 448
18 0 —1 1 0 137 315
19 0 0 0 0 139 457
20 0 1 1 0 134 908
21 —1 1 0 0 133 917
22 1 0 0 1 130 693
23 0 1 —1 0 134 868
24 0 0 1 —1 130 115
25 0 0 0 0 139 344
26 0 0 —1 —1 119 808
27 1 0 1 0 133 307
28 0 0 0 0 139 129
29 —1 0 —1 0 129 383
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AR5 e BE 159.007 mg/L, UL i 351 00 14 R 1k 2 & O o BE
141 135.109, ik 2 52 bR 3 1 55 5K o 5 R 0 4% 1 3 24 98
# A H AL 0.04 mol/L, & K B 5.0 mmol/L,
i3 AL E B 0.6 mol/L, 44k 4 Ak il #e ) 160 mg/L.
FEZRBASM T XA R LR AT E 3 W13 H s
Bl R RsR B 136 937, 5 OB AW 25 2.97 %, 1k WA i)
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Table 3 Analysis of variance from regression equation
22K F-J7 # ER:i):s ¥o7 F {8 PH
[ 1.144X10° 14 8.170 X107 28.65 <<0.000 1
A 1.122 X107 1 1.122 X107 3.93 0.067 3
B 1.182 X108 1 1.182X108 41.44 <<0.000 1
C 2.429X 108 1 2.429X 108 85.19 <<0.000 1
D 2.068 108 1 2.068 108 72.50 <<0.000 1
AB 1.757 X105 1 1.757 X105 0.62 0.445 6
AC 5.747X 107 1 5.747X 107 20.15 0.000 5
AD 7.396 X 10° 1 7.396 X 10% 2.60X10 ? 0.960 1
BC 1.151 X108 1 1.151X 108 40.36 <<0.000 1
BD 3.238X 106 1 3.238X 106 1.14 0.304 6
CD 4,258 X105 1 4.258X 105 0.15 0.705 0
A? 2.095X 108 1 2.095X 108 73.47 <<0.000 1
B? 3.113 X107 1 3.113X 107 10.91 0.005 2
C? 2.008 108 1 2.008X 108 70.41 <<0.000 1
D? 1.168 108 1 1.168 X108 40.97 <<0.000 1
sk s.0993x107 u o 2.852%100

S8 3.261X107 10 3.261X 106 1.78 0.303 2
2R 2% 7.311X10° 4 1.828 108

SR 1.184X10° 28

24 HEHKX BEESKRHRER

TE S RS 25 1 8 o o 35 8 38Uk B2 AN 24 Dl i 2
SRR D BN A . 2 B o il AR R MR T TR
0.005~5.000 mg/L i [ 5065k 2k 3¢ R Bhy - Rk T7
i y=—1407.7x+136 438,R*=0.993, %f 0.05 mg/L
FFE R PATIE L1 U AR b o I 22 0.28 20 . & WX A%
KB B 45 R T A5 . AL TUPAC JLE"™ Lt R
AR B 2 L 48 1h 45 52 20 B 20 BRBE & LA I 1 ) B3/
M55 0 %k o 1) SR IRV B2 . DA 3 A5 s o A 25 31 55 1) Jy ik
FHEH 7 s R 0.001 me/L.
2.5 SR E I E SR

DAKRE il REURUBE B SR UK i i A 2B 4 1 UK LA B 28 1 UK

HREAS S FEAE AL TR 2605 T W0 2 HE b 2 3 3 o b
TR 3 4 R W] REAIRR R AE 8400 ~ 1140,
o K R [0 5 5T v AT RE SR AT R K R R B AR
Or & JE B T TR RO B TR R
2.6 REHIEHRF

AT RTINS G OR Tl A A 2R AR
A Z A0 1 0 2R AL B XoF A [R) VR A Y VR R AT T 58 4k
P LI 5D 40 K 4 A0 R A i 4 f 2 T I Wi v
T RAE 256.7 nm A1 394 nm AbA A I YIC0E 65 OK U
7E 301 nm Al 351 nm b WA W . A &R —id
AL S K S B A 2R e o K — i A
e e A L 0 T 90 K S A R A I AR S B 4 A A T

R4 MREKRERABER

Table 4 Result of recovery examination

FE & S STy Jibri/(mg « L1 MR/ (mg« LD [l R/ % AT AR HE IR 22/ %%
0.00 0.000 — —
B K ARk 0.05 0.057 114.000 0.107
4.00 4,095 102.375 0.390
0.00 0.000 — —
T <65 Al 26 7K A H 0.05 0.047 94.000 0.274
4.00 3.379 84.475 0.623
0.00 0.000 — —
ZEIRK A H 0.05 0.049 98.000 0.277
4.00 3.628 90.712 0.464
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