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Influence of Dissolved Organic Nitrogen on Organic Chloramine
Formation during Chlorination
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Abstract : Although formation of organic chloramines have been studied for decades, most of them have involved model organic
compounds (e.g., amino acids) but not naturally occurring organic nitrogen in water. This study investigated formation of organic
chloramines during chlorination of 16 natural organic matters (NOM) solutions which were isolated from surface water and con-
tained dissolved organic nitrogen (DON). Organic chloramine yields per chlorine consumption was 0.25 mg-Cl,/mg-Cl,. Upon chlori-
nation of NOM solutions, organic chloramines were rapidly formed within 10 minutes. The average organic chloramine yields
upon addition of chlorine in to NOM solutions were 0.78 mg-Cl,/mg-DON at 10 minutes and 0.16 mg-Cly/mg-DON at 24 hours.
Organic chloramine yields increased as the dissolved organic carbon/dissolved organic nitrogen (DOC/DON) ratios decreased. Chlo-
rination of molecular weight (10,000 Da) fractionated samples showed that the influence of DON molecular weights on the organic

chloramine formation was minimal.
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£ Aol ARgE 167§2] NOM £ o 542 Table 19
Helelo] oleh. Aol AHEE BE NOME A Es2ie
ZFZ5 2o Z NOM 47} 582 Arizona State University
(1]=h), Y X NOM2 University of Poitiers(Z32)of| A 3=
25 NoM e L2375 4(Dissolved Organic Car-
bon, DOC)/DON H]= 745 mg-DOC/mg-DONO| 1L, A:2=4]
(Hydrophobic), Z14=%J(Hydrophilic), %7+A(Transphilic), ==
O] =A(colloids) 5 T}Fst EAS 7[RIth

NOM £91& NOME Z&3h Holg olgafo] Zés
(NANOpure Infinity, USA)o]| ¢l &, 0.7 um GF/F Z ¥
(Millipore Corp., USA)E ou}slo] wHE¢ich thut, Z 20|
E4 NOM Alge ofatabds A=Fskeitt. NOM -89 9] pH
+= Phosphate BufferE A-3lo] 7.52 A3}

22. 7714 S22 48 4=
o

714 2257 AJA A3L 40 mL Amber Glass VialsUj
oAl pH 7.5, &% 20C 7oA =333 ct. Ao ARE-
¥ &4 (Free Chlorine) 8982 z}o}d AR E F(Sodium

Table 1, Characteristics of NOM

Sample ID NOM Fraction Type (rrl?gcig;ag[\‘N)
1 HPIA+N 9
2 HPO 26
3 TPI 22
4 HPO 30
5 TPI 20
6 Colloids 7
7 HPO 24
8 TPI 15
9 HA 42
10 HA 34
11 HPO 21
12 Colloids 9
13 HPO 19
14 TPI 11
15 TPI-A 45
16 TPI-N 35

HPO = Hydrophobic; TPl = Transphilic; TPI-A = Transphilic Acid;
TPI-N = Transphilic Neutral; HPIA+N = Hydrophilic Acid Plus Neutral;
HA = Humic Acid; FA = Fulvic Acid

Hypochlorite, Fisher Scientific, USA)S 3]43}o] ARE-31%Th.
A, A ATl {7144 S22 FA nlAl= IF
= 2AFEE7] §18te] NOM Al& SHS o]-8-8to] A7 shleh
NOM A& 5¥-2 DOC 5 mg/L, DON 0.25 mg/L 2712] &
dom Trol thoptl ol Pag Felstel pH 75, &
L 20C oA HEGAIZ]AL 304 Fof 714 S22 5=
2 2Hsisr.
Hhg-AIZo] f717d 2=t Al A= S 2A
37 $lstol E NOM g gies $714 Zzehul
232 319tk DON %2 04 mgNLE AAs}
BFE910], DOC %4 3-20 mg/Le] W 9jo]ict.
DON9] H-3-H]= 4 mg-Cloy/mg-N (0.8 mol/mol)©]| 131,
E FYstaL vhSAIZE 1048, 1004, 5A17L, 2447 &
2 A3stel $714 2R S Sgear.
DON$| Ex}eo] {714 S=2evl Aol nA= F&F
olr 7] 93e] NOM A& 2, 5, 6, 8 10, 14HHS 0|83}
t}. ZF NOM £94-2 10,000 Da2] MWCO (Molecular Weight
Cut-OffyS 7= UF9(YMI10, Millipore, USA)S ©]-8-35}o]
EAEFo] whe} v o3 pH 7.5, 2% 20T oA A4
& AlZTh

2 flo

2.3 2MYUH

DOC®} &8 A (Total Dissolved Nitrogen, TDN) %=
Shimadzu TOC-Vcsy/TNM-1 TN EA47|2 245t ch
Aol AHHEL NOM AR 7184k ol 24,
14he) S 23FekA] ¢rol TDN#ZF DON9| 5 &=7F 58
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Fig. 1. Organic chloramine vyields as a function of chlorine con-

sumption,
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Fig. 2. Organic chloramine concentrations over time upon chlo-
rination of 16 NOM isolate solutions,

_. 06
Q
el
g€ 05} &
=) N
39 y=2.33x 0%
(o)} L
%é 04 © (R? = 0.80)
g3
g g 0.3+
o »w
S5
A
cC C
55
5§ 0.1
g @)
00 1 1 1 1
0 10 20 30 40 50

DOC/DON (mg-C/mg-N)
Fig. 3. Organic chloramine vyields per chlorine consumed as a
function of DOC/DON ratio,
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