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Influence Factors of Chloramine Decay in Bulk Water
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(1. Key Laboratory of Yangtze River Water Environment of Ministry of Education Tongji University
Shanghai 200092 China; 2. State Key Laboratory of Pollution Control and Resources Reuse
Tongji University Shanghai 200092 China)

Abstract: Water quality parameters including chlorine to ammonia nitrogen application ratio w( Cl) :
w( N) initial chloramine concentration organic compound level nitrite concentration temperature and
pH which affect chloramines decay are investigated in pure water and the water of a distribution
system. Results show that chloramine can autodecompose in pure water. w( Cl) : w( N) and initial
chloramine concentration influence its decay rate. The rate of chloramine decay is higher in bulk water of
the distribution system than that in pure water. Chloramine is more stable with w Cl: w( N) =4:1 than
that of w( Cl) : w( N) =3:1. Initial chloramine concentration is an important factor inducing the high rate
of chloramines decay with high initial chloramine concentration. The rate of Chloramines decay increases
with increasing organic compound and nitrite concentration. The temperature inpacts on the rate of
chloramines decay which means high decay rate in bulk water with increasing temperature. In addition
the reaction of chloramines decay is a type of acid-catalysis and lower pH elevates the rate of
chloramines decay.
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Table 1 Water quality parameter of the experimental water
(TOC) / p(NH,N) / 5(NO, N) / Y
P -1 ) 1 UV, pH ’ B P 1
(mg-L™") (mg-L™) (mg°L 1) (mg-L™")
0.480 +0. 100 0. 040 +0. 002 0. 000 +0. 000 6.90 +0. 01 0.002 +0. 001 0.01 £0.01
2.580£0.300  0.092+0.002  0.069+0.002  7.10£0.02  0.015+0.003  0.13 +0.02
1.2 )
1.2.1 N-A{1- ) -
NaClO 752N ( ).
NaClO DPD )
. NH,CI
NH,N( N ) NH,Cl NaON 2.1
pH=8.0 4 ( 3 ) 1 3:1 4:1
NaClO 15 min w( Cl) tw(N) =
4:1( w(Cl):w(N) =3:1) 24 h
DPD 0
1.2.2
15 min 105 C —
P
E 3.0 mg/L(3:1) 1.0 mg/L(4:1)
T:« 1.5F = 3.0mg/L4:1) 0.3 mg/l(3:1)
200 mL 4 § - 1.0 mg/L(3:1) +0.3 mg/L41)
1 min <_"\_;, 1.0
" l).Sl—th? 4 3
“{) 2'(}-_ 4I(] ﬁl(] = 80
1.3 t/h
TOC TOC-VCPN  TOC ( 9=25°C pH=7.00 p(TOC) =0.480 mg/L
) ( HACH 1

) pH S20KpH (

Fig. 1

Chloramine decay in pure water
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: 3.05
0.3 3mg/LL  w(Cl):w(N) =3:1 2
72 h 0.0021 0.0138 mg/ ‘
20
(Leh)  w(Cl):w(N) =4:1 - = 3.0 mg/L(3:1) = 1.0 mg/L(d:1)
0.0015 0.008 1 mg/( Le*h). o 15 = 30mg/l&1) 03 mg/l(3:1)

w(Cl) :w(N) =3:1
w( Cl) :w(N) =4:1
1 mg/L w(Cl):w(N) =
31 w(Cl):w(N) =4:1  72h

0.0051 0.003 8 mg/( L*h) .
2.2
2 1
4:1 3:1
. 3 mg/L w(Cl):w(N) =3:1
72 h
0.99 mg/L. 0.013 8 mg/( L*h)
1.77 mg/L. 0.024 6 mg/( L*h); w(Cl):
w(N) =4:1
0.58 mg/L. 0.008 1 mg/( L*h)
1.41 mg/L 0.019 6 mg/( L*h) .

w( Cl) tw(N) =4:1
w( Cl) tw(N) =3:1

0= 3.0 mg/L(3:1) = 1.0 mg/L{4:1)
- 3.0 mg/1(4:1) = 0.3 mg/L(3:1)
== 1.0 mg/L(3:1) =+ 0.3 mg/L{4:1)
2.0

”]‘\Q&g
0.5F

k“"'——. .‘. —e—————
0 20 40 60 80

t/h

9=25°C pH=7.00 p(TOC) =2.580 mg/L
2

Fig.2 Chloramine decay in drinking water
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Fig.3 Net decay of chloramine in drinking water

distribution system

2.3 TOC

w( Cl) :w(N) =4:1

1 mg/L.
p( TOC) (2.0
0.3) (3.0+0.1) (4.0+0.1) mg/L
4 . p( TOC)
24 h
p(TOC) =2 mg/l.  0~24h 0. 15 mg/
L 24~72h ; p(TOC) =4 mg/
L  0-~24h 0.48mg/LL. 24 ~72h
0.01 mg/L.
1820
A+B—C(A NH,ClI B
C )
de/dt=k A B
1 mg/L
TOC
‘8 TOC B . de/
di=k" A ( k'=k B ).
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2
de/dt =
k* p(TOC) 2. k* p(TOC) k NH,C1 No, ".
y =0.013e* > ( R* =0. 958) k*  p(NO,N) 3
L0 . k= p(NO,N)
08 a y = —0.002x” +0. 008x +0. 003 ( R* =0. 966 3)
B
=06 — —e 1.0
o . - -
¥ % -0~ 2280 mg/L. Bl "
R 02l —0—3.094 mg/L. a0 .
(e —4— 4,064 mg/L. = 067 -
[) 1 1 1 1 ’té |
0 20 40 60 80 W 0.4
t/h & -2-0.05 mg/L
R 0.2 ——0.30 mg/L.
w( Cl) :w(N) =4:1 §=25C pH=7.00 == -5-1.00 mg/LL
4 TOC 0 L L L )
0 20 40 60 80
Fig.4 Impact of TOC on chloramine decay in drinking t/h
water distribution system w(Cl) w(N) =4:1 §=25C pH =7. 00
2 TOC p(TOC) =2.580 mg/L
Table 2 Relationship between TOC and bulk decay 3
Fig.5 Impact of nitrite on chloramine decay
k* p(TOC) R
¥=0.007 1x +0.010 6 0.942 6 3 NO,N
Table 3 Relationship between Nitrite and bulk decay
y=0.019 5"+ 0.9217
k p(NO,N R
¥ =0.012 9¢" 365 0.957 6 p(NO, )
¥ =0.000 1x* +0. 006 5x + y =0. 006x +0. 003 0.9619
0.9429
0.0109 ¥ =0.007 9" 0.741 1
2.4 NO, N y =0.003 3" " 0.878 8
y=—0.002x> +0.008 1x +0.003 1  0.9663
2.5 pH
KNO, NO, 6 pH
NO, : 5 pH=7.0~8.9 pH
24 h 72 h
Margerum pH pH=6.0 72h
0.05 mg/L NO, 24 h pH =8.9.6.0
0.20 mg/L,; NO, 72 h 0.43.
0.3 1 mg/L 0.39 0.78 mg/L. H*
0.56 mg/L.
1 mg/L NO, 5 mg/ pH
L NO, Jafvert #
2122 pH
:NH,Cl + ko pH 4
k- pH

NO, +H,0 —»NH,; +Cl~ +NO; *
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y=0.117 92~ "*®( R* =0. 944 8) P
—-—0=10C
L0 —o— pH=6.0 = pH=8.4 =08 0-6=20C
—0- pH=7.0 = pH=8.9 i —#—0 =25 "(:
=08 -4 pH=7.8 £ 06 —0-0=30C
i = ©
E 06 o4t ——
= &
L g
w® 04 5 021
4§ {) 1 1 1 ]
saler 0 20 40 60 80
t/h
0 L 1 L 1
0 20 40 60 80 w( Cl) tw(N) =4:1 pH=7.00 p( TOC) =2.580 mg/L
t/h

w( Cl) tw(N) 0=25°C p(TOC) =2.580 mg/L
6 pH
Fig.6  Impact of pH on chloramine decay

4 pH
Table 4 Relationship between pH value and bulk decay
k- pH R
y=—0.0015x+0.019 1 0. 889 8
y=0.117 9x~"*%! 0.944 3
y=0.030 6e " '¥* 0.927 1
2.6
0 7
10.20.25 30 C.
10 C 30 C

0.47 mg/L. 0.006 5 mg/( L+h)

0.74 mg/L. 0.010 3 mg/( Leh) .

0

k0 5 k

y =0.000 05x° —0. 000 31x +0. 008 1( R* =0. 882 5)

5
Table 5 Relationship between temperature and
bulk decay
k0 R
y =0.000 2x +0. 004 6 0.7622
y =0.005 2" 0. 806 5
¥ =0.000 05x” —0. 000 3x +0.008 1  0.8825

7

Fig.7 Impact of temperature on chloramine decay
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2) w( Cl) tw(N) =4:1
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