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Behaviors of LAS in Reactions with Free Chlorine

Hea-tae Kim*, Hwan Lee, Yoon-jin Lee and Sang-ho Nam
*R&D Division, Korea Resources Recovery & Reutilization Corporation
Dept. of Environmental Engineering, Konkuk University

ABSTRACT

When surfactants meet chlorine bleaches not only in the washing drums but also through the whole
path from the stream to the niver, it is not difficult to expect that they produce the harmful sub-
stances like DBPs. Furthermore considering wastewater that is contaminated by surfactants is used
to discharge into drinking water sources via sewer system, it also can be imagined that residual sur-
factants would contribute to the some extent of DBPs formation during chlorine disinfection in water
treatment plants. Although the main behavior ohserved was the formation of chloroform during the
reaction of LAS with free chlorine, the other manifest behaviors like the trends of pH, MBAS, free
chlorine, the mole concentration of benzene ring and etc. were also investigated.

Keywords : Surfactants, LAS, Chlorine bleach. Chlorination. Chloroform
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Table 1. Analytical items and methods

g A|FE-2 Sigmaiite] 259d Es HPLCES
ARg-teie), w, F%4-48l n-pentane Mallin-
ckrodtA}8] #HE &4 B(nano grade) F2.2 A}-4-3}
k. & ol 2uatx| W d4Rs YrlE A
2 AFFE /30014 2HAA A 34 35
42 Table 1ol vehodch,
AlH¥= Table 22 =722 8FE-7]ol head spa-
ced E71A wol whe-& Al A At
chloroform &2 &3] $-4-5 54 A gl|A] wol
AL s SV e 82 y-pentane S8 AFR-E}
For 1oy Ao FAAEES R ok
wlzl wefe] Algh of ¥ Bl Ymi= ob7lrie] 3y
off FAlo] 195 nm®] kel w4l zefe] il
g ellnk w)#sle] UV F3357} o2 A viep
2]"8 FIHIsked UV-visible spectrophotometer®.

o

[d]

= 2
?—:}.‘Lé—;—

o
kAol 342 GC/MSDE o]-83firt.

Item Analytical Method
pH pH meter (Corning pH/ion analyzer 350)
chloroform GC (HP 5890 GC series II plus)
carrier ; N,
detector ; ECD
oven temp ; 50°C(1 min). 4°C/min, 300°C(3 min)
mjection temp ; 150°C
detector temp ; 250°C
flow rate ; 2.99 m//m
column ; Vocol, 0.53 mm, 30 m, capillary
sample ; 1-2 u/
MBAS & UV-Visible spectrophotometer (Shimazu UV-1601)
benzene ring A; 650 nm (for MBAS), 195 nm (for benzene rings
intermediates GC (HP 5890 GC series II Plus)

detector ; MSD

column ; Ultra 11, 0.2 mm. 50 m. capillary

free chlorine

Manual Method with Na-thiosulfate and Hach DPD kit

Table 2. Condition of reaction between surfactants and chlorine

Item

Condition

Surfactants
main
comparative
applied concentration
Source of free chlorination
applied concentration

NaOCl

Initial pH

Reaction temperature
Source of photolysis
Reaction time

4,7, 10 [3]
20, 30°C {2]
UV, dark [2]

sodium dodecylbenzenesulfonate(LAS) [1]
sodium laurylsulfate(SLS)
0.0115. 0.115, 1.15 mM [3]

0.0563. 0.563, 5.63 mM (as free chlorine) [3]

0. 2, 24. 48, 120, 240 hrs [6]
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Fig. 2. Trends of chloroform formation depending on
concentration of LAS. [Total run; 648, Sub-
conditions' run. Free chlorine ; 3 (0.0563, 0.563,
563 mM), Temp.:2 (20, 30°C). pH:3 (4, 7
10), source of light 2 (dark, UV), Reaction
time ; 6 (0, 2, 24, 48, 120, 240 hrs)}
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Fig. 3. Trends of chloroform formation depending on
concentration of free chlorine. [Total run ; 648,
Sub-conditions’ run. LAS;3 (0.0115, 0.115,
1.15 mM), Temp.; 2 (20, 30°C), pH:;3 (4, 7,
10), source of light; 2 (dark, UV), Reaction
time ; 6 (0, 2, 24, 48, 120, 240 hrs)]
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Fig. 4. Trends of chloroform formation by chlorination
of LAS depending on pH. [Total run ; 648, Sub-
conditions' run. LAS:3 (0.0115. 0.115, 1.15
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Fig. 6. Chromatogram of products after reaction of
LAS and NaOCl at initial pH 10 (GC/ECD).
[LAS; 0.0288 mM, Free chlorine ; 0.563 mM,
Temp. ; 20°C. Time ; 240 hrs, Other Condit-
ion ; Under UV]
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rine ; 0.0563 mM, Temp.; 30°C, pH : 7. Other
condition : under UV]

X
lo
N
i
R0
4
0
\J
r[o

20°CellA pH 4.09] 7oz

& FAANME A A I dEat 5= —sl U £
Z*}EME oar Akl 718 MBAS7} 5 =77
72l ZhAshR] s A% ) o] & nlFo] Ho}
2%, UV ¢ okze]7l LASS] od49be] wpgof )
o F&ll & 243l T8 dxE AedivteE A
o 4= 9lct

Fig. 12:= pH & 2
738-& el 3 9o},

=3k Fig. 139} Fig. 14& 0.0115 mM<] LAS9}
0.0563 mM2} #2145 30°CollA] 547 uk-e-A13
< w, 7P w2 oke] MBASY) 7H4%l UV %4} 8t
o) pH 709} 743 A& ko] MBAS/ 7=

o

L 2710 wpE MBASS] 24

v
=
&2

e

20

“nw*{rrm Trrosres ,-nmn;

—

‘[|ﬂ

1,80

_].ﬂﬂﬁ H i
1900 4000 h[lu,u 890,48 .

Fig. 14. UV-spectrum of LAS after 5 days chlorina-
tion (MBAS). [LAS; 0.0115 mM, Free chlo-
rine ; 0.0563 mM., Temp. ; 30°C, pH; 4, Other
condition : under dark)]

dark Aele] pH 4904 full range spectrum mode
2] UV-visible spectrophotometer® & 2238} z}
7+2] chromatogramEo]c}.

6. HiF 2l o Wl

WA g e o % "r= UV 195 nmollA
F4EE 2Hstoaw mele] 1l e}
LAS?S] F%7} 0.0288 mM ©)&lellAl= UV 190
nm 8] 3 peak, %3] chloride ion?| #ajjel] £
3 FAo| %2 ool LAS 0.115 mM, falds
0.0563 mM®] A 88 3714 271°] pHEE HES
A Zalo] 1 A3FAIRE otolr gt}

Fig. 159} Fig. 162 2 %9 Arel2} pH 10e14 5
A7F daet ub-S AA UV 195 nmE SFAo8
#3238 chromatograms Yehdl 71o] o},

)

S MNE s59| Hal

LAS®] da2}e wkgoll o3 YA == £7HE3
59 THE A Rl ol G FEAA
A218b7] oJ#d$] LAS 0.115 mM,

M2] 715 UV 254 nmeliA] 1 %
= #H3le % % apetatsich F7F WA ES] £
FEAE H3pr] oe9 Q4] 0.115 mM| &5
R 3 4%}01 KAl o] &3}l o

Korean Journal of Environmental Health Society, Vol. 23(2)



Behaviors of LAS in Reactions with Free Chlorine 113

{A]
3'5BE , [ . e
£ i i 1
2,00 \\ ; : i e e
AN 2N :
1. ARE e \\ ; | 1 =
1 PO { ‘
: : N
0LAN = ; i F T —
E H ; :
ﬂE ; j

1 L i 3
190.0 220,0 240.0 260.0 283.0 300.0
WAVELENGTH [nn]
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er condition ; under UV]
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Fig. 17. Chromatogram of intermediates from chlo-
rination of LAS (GC/MSD). [LAS: 2.875
mM, Free chlorine; 13.425 mM. Temp. :
20°C, pH : 10.0, Reaction time ; 72 hrs, Oth-
er condition ; under UV]
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