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Abstract: To address the algal odor issue in drinking water treatment plants, this work conducted
a pilot study on the removal of the typical odor substance 2—methylisoborneol (2-MIB) using a dual-
wavelength ultraviolet (254 nm and 185 nm)/ sodium hypochlorite advanced oxidation system (UV/VUV/
chlorine) at a water treatment plant in Guangdong Province. The results indicated that the removal rate of
2-MIB by UV/VUV/chlorine system could reach up to 94.9%. The pH of the raw water, the dosage of
sodium hypochlorite, and the UV dose were important influencing factors. Using response surface

methodology, a numerical fitting model was constructed with the removal rate of 2-MIB as the response
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value, achieving a prediction accuracy of over 97%. For the common three levels of 2-MIB pollution in

water treatment plants (20 ng/L, 50 ng/L, and 100 ng/L), optimal conditions for UV/VUV/chlorine have

been proposed. Under the condition that the 2—MIB concentration in the effluent remained stable and

below the national standard requirement of 10 ng/L, the cost per cubic meter of water only increases by

0.18-0.34 yuan. The application of UV/VUV/chlorine technology has the characteristics of small

footprint, flexible operation, and easy management, making it highly advantageous for small- and

medium-sized water treatment plants that are affected by seasonal odor pollution.
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Fig.1 Flow chart of pilot-scale plant
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#1 CCDMBEEFEIUTRER Fx2 EEFEFESH
Tab.1 CCD experiment design and data Tab.2 Regression equation variance analysis

) c/ 2-MIB 2= [k HH | CEA [HmEE| BTy FAE P{H

205 A B/(mg-L™")
(mJeem?) |  F/% Model | 6 827.04 9 758.56 | 38.42 | <0.000 1

1 8.5 3 1 500 48.41 A 2336.63 1 2336.63 | 118.34 | <0.000 1
2 6.9 3 500 49.62 B 1 909.69 1 1909.69 | 96.72 | <0.000 1
3 7.7 2 2 000 59.89 c 1 678.54 1 1678.54 | 85.01 | <0.000 1
4 7.7 2 0 12.11 AB 0.174 0 1 0.1740 | 0.0088 | 0.927 1
5 8.5 1 1 500 30.05 AC 3.92 1 3.92 [ 0.1985| 0.6654
6 7.7 2 1 000 55.17 BC 1.34 1 1.34 1 0.0681| 0.799 4
7 8.5 3 500 34.41 A2 137.58 1 137.58 6.97 | 0.0248
8 8.5 1 500 12.69 B? 415.99 1 41599 | 21.07 | 0.0010
9 7.7 4 1 000 64.10 c? 654.35 1 654.35 | 33.14 | 0.0002
10 6.9 3 1500 71.42 2= | 197.45 10 19.75 — —
11 7.7 2 1 000 55.17 R | 19745 5 39.49 — —
12 7.7 2 1 000 55.17 4iizz | 0.00 0.00 — —
13 6.0 2 1 000 75.45 B2 | 702449 | 19 — — —
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Fig.2 Response surfaces of each factor on degradation of
2—-MIB by UV/VUV/chlorine
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TOINAE B2 e o
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Tab.3 Simulation reaction conditions and costs of
UV/VUV/chlorine under various working conditions

in real water

. S 25 A
2-MIB #¢ — N
B/ ng- PRIy ik el I
SO e PN e e | RASE
L") (mJ-cm™) _
(mg-L™)
20 75 1300 | 3.00 663 | 0.1845
50 6.5 1400 | 3.34 83.9 | 02746
100 6.0 2000 | 3.31 949 | 03416
H: HPEH0.88 J0/(kW-h) , IREBRBIINAK A 818 Ji/ts
3 #£#%
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