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Effect of ammonia nitrogen concentration on sodium hypochlorite
disinfection of reclaimed water

Zhu Ming' Yang Yawen’ Zhao Yan' Zhu Baiquan' Li Jia'
(1. China Meat Research Centre, Beijing 100068, China; 2. Beijing Municipal Institute of Labor Protection, Beijing 100054, China)

Abstract The effect of ammonia nitrogen on the disinfection of reclaimed water with using sodium hypochlorite
as the disinfector was studied. Other factors such as chloramine concentration, total chlorine concentration, reaction
time were also considered. The results showed that the ammonia nitrogen concentration went up at the beginning, and
then dropped. The higher initial ammonia nitrogen concentration, the lower its variation was. And the lower initial
concentration, the higher variation was. And the concentration of chloramine went up at the beginning and then
dropped till the end, and the chloramine had continual disinfection effect. The whole process was in accordance with
break point chlorination disinfection theory. When the ratio of chlorine towards nitrogen was 25/1, ammonia nitrogen
consumed the most sodium hypochlorite, and the total chlorine concentration was the lowest. When the ratio was high-
er than 25/1, the ammonia nitrogen concentration was under the detection limit. When the ratio was lower than 25/1,
the ammonia nitrogen concentration decreased as the Cl/N increased. Under the same ammonia nitrogen concentra-
tion, the number of total coliforms was the key factor for the reclaimed water to meet disinfection standard.
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HoK, K REAWE 0 ~5 mg/L.COD 15 ~50 mg/L,
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Fig. 1 Change of ammonia nitrogen and

chloramine with contact time of disinfection
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Fig. 2  Change of ammonia nitrogen

concentration with contact time of disinfection
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Fig. 3 Change of total chlorine concentration

with ammonia nitrogen concentration
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Table 1 Concentration changes of ammonia
nitrogen before and after disinfection
Sy HEBAR WEMEA HEREA ZAER  HAE
B N (mg/L) WBE(mg/L) W (mg/L) 4t (mg/L) BREE(%)

] 8 0.82 0.48 0.3 4146

2 10 0.26 0 0.26 100

3 12 0.198 0 0.198 100

4 15 1.04 0.38 0.66  63.46

5 20 1.22 0.08 114 9344
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Fig. 4 Change of disinfection of

reclaimed water by break point chlorination
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Table 2 Change of coliforms number

[ (h)

0 0.5 1 2 3 6 9 12 24 33 48 55 72
1Pk FE M AT (mg/L) — 3.32 2,93 2,62 2.33 1.74 1.24 1.07 0.8 0.69 0.60 0.79  0.60
THRBE BRI (4~/L) 800 2 2 2 2 2 2 2 2 2 2 2 2
27K BE A (mg/ L) — 3.65 3.40 3.07 2.66 2.05 1.67 1.14 1.09 0.91 0.89 0.79 0.79
2K EE B KB (4S/L) 800 2 2 2 2 2 2 2 2 2 2 2 2
3K EE B AR (mg/L) — 5.04 4.96 4.91 4.86 4.40 4.03 3.72 2.55 2.11 1.59 1.49 1.24
3*IKEE K (A4/L) 4900 80 23 33 23 2 7 2 2 2 2 2 2
4% K FE A (mg/L) — 3.50 2.73 1.74 1.34 1.09 0.95 0.8 0.47 0.35 0.30 0.25 0.20
4P RBE R K (A/L) 24 000 10 79 140 109 130 79 49 23 33 17 94 17




2796 EZNE: A

(R

#®
o

(KB (GB/T 189202002 ) tft HL it - 45 19 A
WOAREANT 0.2 mg/L, WH 2 AT th, %4 ik
F 52 30 min A, K o R 1A BR 1 K BE L O R R
S 35 A5 245K A R o T TR A e
B A S 30 min 2K T4 R MR 10 K BE , JLAE
160 2 K T TR AR s B R

3 & 8

(1) A5 R 40 B 0 o, ok S8R B0 1k 0
FE , 2B B — S e R G, B R B AR B A fh
1) 7 B, Rk B A5 5 R AU W T v R A, —
SN R SN S T T T BRI A R A B AR A
SEREEE TR R A K S AR B R B A
B A AR B AN s R 2 I AR AR R B K

(2) 24 CI/N [k 25/1 W, Hy 20 &I #8 32 19 1%
AL AR B RE R Y CI/N HiE
Wi /N F BT 2571 B, oA B SR SR W £

(3) 4 CI/N tRF 25/1 wf, i85 h KA R
W RE R CI/N /N 2571 B, I3 I K A
e I SRR EE T R R

(4) SRR 4R 75 bk, LA EUBE I 73 7 4%
T 0 5 S T i R A T A T R A A
N A TR AT A T A I SR BB S .

(5) Y& A vk B A A I, oK 28001 3 5 B 5 1k
o 25 B HHR T I 2 A0 K PR K R R B AR
B4, 25 rb ok 3 2 B K I R I 107 BoR
g, B 42 fal 2 7 30 min MRS EAE (KT 1.0
mg/L) , H B R At & BB AR 4

(6) A A S B V1 B 2 o ) S 4 2 5 7 I AL 1
B EA —E RS S, B S 4 Al 520 30 min
Hh R DR R AR 1 KR LA I R it L BB 8 o

2 % X

(1] [RI/NRARSER - T - T A R B 6 9 B Ak 27 05 vk b

AP R AT R4, 1980

[ 35 ] Mg 47 R AR 28 | B 7Kk TR 4k B % [l . 4t

Ak Tkl A, 2004

Collins H. F. Effects of Initial Mixing and Residence Time

Distribution on the Efficiency of the Wastewater Chlorina-

tion Process. The California State Department of Health
Annual Symposium, Berkeley and Los Angeles,CA ;1970

[4] Collins H. F., Selleck R. E. Process Kinetics of

Wastewater Chlorination. SERL Report 72-5, Sanitary Engi-

neering Research Laboratory, University of California,

Berkeley,CA ,1972

Hart F. L. Improved hydraulic performance of chlorine con-

tact chambers. Water Pollution Control Federation,1979,51

(12) :2868-2875

TOUENT, BT, 20k T AT G Al Ak PR IR R AU K.

IKALFR AR 2008 ,34(8) :63-65

Huang Haiming, Xiao Xianming, Yan Bo. Study on opposite

folded plate hybrid anaerobic reactor ( OFPHAR) in treat-

ment of sewage. Technology of Water Treatment, 2008 ,34

(8) :63-65(in Chinese)

FRBEF, XU PE, 8 B SR B A M B A K b s A Y A

7%, Tl FHK 5 %K ,2009,40(3) :23-26

Zhang Shengli, Liu Dan, Cao Chen. Removal of nitrogen-

[7]

ammonia from wastewater by sodium hypochlorite oxidiza-
tion. Industrial Water & Wastewater. 2009 ,40(3) .23-26
(iin Chinese)
g JE K A R B Kok ) AR B, 2007,
(7):109-111

(8]

Liang Xueguang. Shallowly discusses the water use. Hunan

Agricultural Machinery, 2007, (7) :109-111(in Chinese)

BB, W T RACR S AR T TE X 17 A7 D

DX K T A AR . v [ T A MBS JR 7, 2008,

(3):52-55

[10] [ ZFREE R, KRR K W 43 #7 J7 vk (565 4 hi) . dt
50 E BREERL A4 D A, 2002

(1] ™t Yo EEd. 5k TAR (38 3 B . dbat - P E S L
At A, 1996





