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Abstract: A quantifiable assessment system and method were developed to clarify the technical
characteristics and advantages of chlorine/UV process. Based on the pilot test platform of a water supply
plant in Mudanjiang area of Songhua River basin, 12 schemes were obtained through different
combinations of chlorine to nitrogen ratio and UV dose in the chlorine/UV process. A comprehensive
performance assessment model of the chlorine/UV process was constructed by the improved analytic
hierarchy process (AHP), and the quantitative assessment was carried out to obtain the optimal operating
parameter ranges of the process aiming at controlling ammonia nitrogen. The optimal parameters were as

follows: the ratio of chlorine to nitrogen was 5—6, and the UV dose was 33.5-48.0 mJ/cm”.
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Fig.1 Process flow chart of chlorine/UV pilot device
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Tab.1 Schemes of chlorine/UV process

SR AN (m] - cm™)
33.5 425 48.0
4 GES VE FE9
5 FEH2 HE6 FE 10
6 FHE3 EY ESN
7 FE4 GES) FE12

i IR T 12 RO T 2R R bR Ry RS
BUE, AT R A E R . K T 9 B
R WA TE R Y AR O LR = S
TR R TR b =R =" L
i = SAE AR T e R T e KA =l SR R
O R LIRS R A EE /N T 10 /Lo B8k
AR 6 BR 45 LU PRI 3 DA A% Ry b 2547 2 T
B A IEbRR R EE AR 2.

®2 ARARTEERHNRBHE

Tab.2 Original values of indicators under different

schemes
- REW | AR | A #75”‘\@ ié”?? BT
2 B | KRR WL/ ﬁ%ﬁ# AT lEl%ﬁﬁ%J/
(mg-L7)| % |(mg'L7)BHIT| -m™) JG

1 248 56.15 1.25 | 2120 | 0.043 742

2 2.61 63.41 1.97 | 2120 | 0.046 742

3 352 | 7049 | 2.15 | 2120 | 0.049 742

4 362 | 7398 | 248 | 2120 | 0.052 742

5 227 61.54 1.19 | 4239 | 0.070 | 1484

6 2.39 71.54 1.89 | 4239 | 0.073 1484

7 2.95 77.54 | 2.01 | 4239 | 0.076 | 1484

8 3.22 82.31 2.35 | 4239 | 0.079 | 1484

9 1.97 62.31 1.13 | 6360 | 0.135 | 2226

10 2.31 75.38 1.80 | 6360 | 0.138 | 2226

11 2.79 80.72 | 2.16 | 6360 | 0.141 | 2226

12 3.01 84.91 2.28 | 6360 | 0.144 | 2226

HeHE X (1) ~ B3I B SR ACEE , IF AR K
(4)Fn =X (5) XA [F] J5 28 4% F8 br 9 5 s B 647
H— b Ab B G5 R R 3 . ARG R A
WRE A LR I BER ) A R B — Sk
JE PR T O AR AT IH 2 s AT 9 Y
FUEE 43 5 A 0.43,0.22,0.17,0.04,0.03,0.06,
0.05.0. 02, M4 3, Kb 35 Ko (i 4% IR F8 bRk
AT IMBCE- 34, TH 3 T BMHE AR SME, TR 1R
JE =0. 43x1. 00+0. 22x0. 65+0. 17%0. 00+0. 04x1. 00+
0. 03%0. 91+0. 06x1. 00+0. 05x1. 00+0. 02x1. 00=
0.7700 J7%E 2~12 H A SME 53514 0. 810.,0. 741
0.737.0.784.0.805.0.761.0.731.0.760.0.770.
0.734.0. 708,

#3 AEHRMIERSELEER

Tab.3 Numerical processing results of different

schemes
| sl HE | R R
P %JZ | e mﬂ;ff% Jeue | 5% |[PrIH 2 e
S AR | 3 | M
1 11.00|0.65| 0.00 1.00 | 091 | 1.00 | 1.00 |1.00
2 |1.00|0.56| 0.45 1.00 | 0.38 | 1.00 | 0.97 |1.00
3 11.00(0.05| 0.74 1.00 | 0.24 | 1.00 | 0.94 |1.00
4 11.00(0.00| 0.83 1.00 | 0.00 | 1.00 | 0.91 |1.00
5 11.00/0.80| 0.19 1.00 | 0.96 | 0.50 | 0.73 |0.50
6 [1.00]0.71| 0.53 1.00 | 0.44 | 0.50 | 0.70 |0.50
7 11.000.33| 0.84 1.00 | 035 | 0.50 | 0.50 |0.50
8 11.00(0.15| 0.90 1.00 | 0.10 | 0.50 | 0.64 |0.50
9 [1.00|1.00| 0.21 1.00 1.00 | 0.00 | 0.09 |0.00
10 [1.00|0.77| 0.66 1.00 | 0.50 | 0.00 | 0.06 |0.00
11 {1.00|0.44| 0.93 1.00 | 0.24 | 0.00 | 0.03 |0.00
12 {1.000.29| 1.00 1.00 | 0.15 | 0.00 | 0.00 |0.00
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Tab.4 Efficiency of each scheme under different

removal rates of ammonia nitrogen

H s A 2R % GE S k=2 FA EE
50 ESD 0.770
GEY) 0.810
60 Vi 0.784
LESL 0.760
FE3 0.741
LEL 0.737
70 HE6 0.805
UE N 0.761
F2210 0.770
ES] 0.731
80 EIN 0.734
HHEI12 0.708
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