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Abstract:In order to reduce the disinfection by —product (trichloroacetonitrile, TCAN)
produced by disinfection process in drinking water, the effect, mechanism and kinetics of
TCAN degradation by iron reduction process were studied. The results indicate that reduced
iron powder effectively degrades TCAN in drinking water. The degradation effect increases
with higher temperature, longer reaction time, larger dosage of reduced iron powder. When the
initial concentration of TCAN was 40 pg/L, the dosage of iron powder was 12.50 g/L., and the
reaction time was 240 minutes, the degradation efficiency of TCAN reaches 80.44 % .
Reduced iron powder degrades TCAN by a hydrogenolysis reaction which shows a first order
kinetics.

Key words: drinking water; disinfection by—products; TCAN; iron powder; dynamics.

s . (TCAN) . TCAN
) o > ,
|2| ’ b
Sweeny!
Bl , ,Gillham [
[4-5] [9-10]

’ ’

:2017-06-18 Cu

Fe/



<17

1
1.1 .
:TCAN : ;1,2—
; Fe . ;s MTBE . ;
GC-2010 plus :
( ) ; A0C-20I, GC-
2010 : ( )
;SB1000DTY
; . Sartorius ;
DHG-9 146 A
; :dragon ;
IKS ; HYG-
;Sension 3 PH
Hach 5
1.2
TCAN , 0.5 mg/
mL , o
) 10 pg/mL
1.3
Na,SO, 1h ,
8g 40 mL .
25 mL , Na,S0,4
Na,S0, o , 2
mL (1,2- MTBE
150 pg/l.), 5 min
, 2 min ,
0.5 ImL GC °
1.4
Rix-5(30 mx0.25 mmx0.25 pm)
110 C, 101.4 kpa, ,
3 L, .
35 C, 5 min ; 5 C/
60 °C, 1 min,
0.99,

98.9~1024 %,

1.42~2.16 pg/LL  5.37~14 %,

100+30 % , o
1. 2 o
1 12—
# g &
2 TCAN
2
2.1 TCAN
8 , 100 ml 40
pg/l. TCAN , 0.125 g ,
, 130 r/min,
20 C , 30 min
o 3

R RZET ] (min)

3 TCAN
3 : TCAN
) o 4 h
) 65 % o Fe

[11-13]

’ ’

H*+RClx+Fe® —Fe*+Cl+ RHCI_,



.18 32 1

3 TCAN , 5 ,
TCAN , ,TCAN o 40 e/l
: TCAN , Fe 1.25 ¢/LL
In(Creano/Crean)=kt+b 12.50 ¢/1., 4h ,TCAN
3 14.32 g/l 8.138 wg/L,
, , 65 % 80.44 %, )
4, TCAN
“5|’ R

y=0.00432x+0.07998
R?=0.9825

v 12.50g/L y=0.0064x+0.1587
R?=0.9745

4 7.50g/L y=0.00544x+0.07802
R?=0.9903

<
o
S
<
S
=

Js B (min)

4 TCAN In(CA.0/CA)
4 , , SR i (m i n)
’ TCAN In 6 In(CA.0/CA) |
(CA.0/CA) , : o
5 (g/L) K R?
R 209825>0875 ’ 1 1.25 In(CA.0/CA)=0.00432t+0.079 0.00432 0.9823
[14] 99 % 2 2.5 In(CA.0/CA)=0.00487t+0.109 0.00487 0.9802
’ 3 7.5 In(CA.0/CA )=0.005441+0.078 0.00544 0.9903
) 4 12.5 In(CA.0/CA)=0.00641+0.158 0.0064 0.9745
TCAN . 1 , ,
2.2 TCAN ,
, 8 , TCAN , .
0.125 ¢.0.25 ¢.0.75 ¢.1.25 ¢ , 2.3 TCAN
100 ml 40 pg/l.  TCAN , , 8
; 130 r/min, 20 e/l 40 ng/L .60 pg/L.80 pe/l.  TCAN
20 °C s 30 min 100 ml, i
,TCAN 130 r/min, 20C , 30
min

1.25g/L
2.50g/L
7.50g/L
12.50g/L

20 pg/L
40 pg/L
60 pg/L
80 pg/L

)

[E(ug/

v—

TCANIK
TCANWR & (ng/L)

SN [E] (min) S5 I I 1) (min)
5 TCAN 7 TCAN



-19-.

, TCAN ,

m 20ug/L y=0.00515x+0.00756
R?=0 97071

e 40ug/L y=0.00432x+0.07999
R?=0.98233

A 60ug/L y=0.00432x+0.07999
R?=098263

v 80ug/lL y=0.00214x+0.05743
R2=0.96505

SN JE] (min)

8 TCAN In(CA.0/CA)
2 TCAN
(he/l) K R?
1 20.58 In(CA.0/CA)=0.005151+0.0756  0.00515 0.97071
2 4092 In(CA.0/CA)=0.00432t+0.07999 0.00432 0.98233
3 60.63  In(CA.0/CA)=0.004211+0.07999 0.00421 0.98263
4 8028  In(CA.0/CA)=0.002141+0.05743 0.00214 0.96505
2 , 20.58 g/l
60.63 g/, K 0.00515.,0.00432 |
0.00421, i 60.63 pg/L 80.28
we/l K 0.00421 0.00214,
2.4 TCAN
; 8
0.125 ¢ 100 ml 40 g/l
TCAN , ,
130 r/min, 10 € .20 °C.30 C
, 30 min
) 9

o
SN ] (min)
9 TCAN
9 | 4h 30 °C .20
C.10 C 76 % .65 % .
50 %, 2h s TCAN
,TCAN
[16]
TCAN o
3 o
3 TCAN
(°C) K R
1 10 In(CA.0/CA)=0.00285t+0.08867 0.00285 0.94201
2 20 In(CA.0/CA)=0.004321+0.07999  0.00432  0.98233
4 30 In(CA.0/CA)=0.00599t+0.08258 0.00599 0.98329
3 ,
s 10 C 0.00285,
30 C
0.00599, , TCAN
s 0.94, o
3
a) TCAN ,
, TCAN s
b) ,TCAN



.6-

www.chinacaj.net

gy, 1984 ,18:648-652.

[45]Van Ry D.A., Dachs J., Gigliotti C.L., Brunciak P.A., Nelson E.
D., Eisenreich S.J. Atmospheric seasonal trends and environmental
fate of alkyphenols in the Lower Hudson River estuary [J]. Environ.
Sci. Technol ,2000(34):2410-2417.

[46]Jensen J, Jepsen S—E. The production, use and quality of sewage
sludge in Denmark[J]. Waste Manage 2005 ,25:239-247.
[47]Falkenberg JA, Persson B, Hojsholt U, Rokkjaer A,Wahid M.
Typical values for diffuse soil pollution in Danish urban soil. NIRAS,
Allerod, Denmark:Report to the Danish [J].Environmental Protection
Agency; 2003.

[48]0man C, Hynning PA. Identification of organic —compounds in
municipal[J].Environmental Pollution , 1993 , 80 (3) :265-71
[49]Ying, G.G., Kookana, R.S. .Sorption and degradation of estrogen—
like —endocrine disrupting chemicals in soil [J]. Environ. Toxicol.
Chem.,2002,24:2640-2645.

[50]Holrigl-Rosta, A., Vinken, R., Lenz, M., Sch.Sorption and dialy-
sis experiments to assess the binding of phenolic xenobiotics to dis-
solved organic matter in soil [J]. Environ. Toxicol. Chem,2003,22:
746-752.

[51]Stumpe B,Marschner B. Dissolved organic carbon from sewage

P AL LA L L L L L L L LA L L L L LA L LR LA LA LA L LA LA LR LA L LR LA L R L

( 19 )
, 1.25 g/L
12.50 ¢/L, 65 % 80.44 %,
c) ,TCAN
TCAN , 10 «C
30°C , 50 % 76 %.
TCAN,
[1] . .
[J]. , 2013, 34(8): 3113-3118.
[2] :
[J]. , 2008, 37(7): 32-36.

Chu W H, Gao N Y. Progress of the research of nitrogenous dis-
infection by—products halonitromethanes in drinking water [J]. Water
and Wastewater Engineering , 2008, 37(7): 32-36 in Chinese.

(3] . , )

[J1- © L2012, 24(1): 42—
45.
[4] Kristiana I, Joll C, Heitz A. Analysis of halonitriles in drinking
water using solid —phase microextraction and gas chromatography —
mass spectrometry[J]. J Chromatogr A, 2012, 1225: 45-54.
(5] ) .

[J]. , 2012, 40(2): 251-255.

sludge and manure can affect estrogen sorption and mineralization in

soils[J].Environmental Pollution,2010,158(1) : 148-154

[52] , ,
LJ1. ,2013,7(33) :1960-1966
(53] s
[7]. ,2008,29(4) : 869-873
[54] s
[J]. ,2007,27(6) : 231-234.

[55] , .

[J1. ,2001,24:151-153.

[56]Ahel M, Mcevoy J, Giger W. Bioaccumulation of the lipophilic
metabolites of nonionic surfactants in freshwater organisms[J]. Envi-
ron. Pollution., 1993, 79: 243-248.

[57] , s , . [J1.

, 2002,18: 1372-1373

[58]Franska M, Franski R, Szymanski A, et al. A central fission path-
way in alkylphenol ethoxylate biodegradation [J]. Wat Res, 2003,37:
1005-1014.

[59]John DM, White GF.
Nonylphenol polyethoxylates to Xenoestrogens in Pseudomonas puti -

da[J]. J. Bacteriol. 1998,180(17):4332-4338.

Mechanism for Biotransformation of

LEALEAEatEalt Fal¥altlaly, Al UL Al UL

[6] Sweeny K.H. Water Reuse Symposium. American Water Works
Association Research Foundation: Denver, 1979, 2: 1487.

[7] Gillham R W. O’Hannesin S F. Modern Trends in Hydrology. I-
AH : Hamilton, Canada, International Association of Hydrologists
Conference : 1992.10.

[8] Gillham R W. O’Hannesin S F. Enhanced degradation of halo-
genated aliphatics by zero valent iron[J]. Ground Water, 1994, 32( 6)

: 958- 967.
(9] , , , . FelCu

1. ( )» 2009, 37(10):
1355-1359.
[10] s s , . FelCu

[J]. , 2015, 36(06): 2116-2121.
[11] . , ,

[J]. , 2002, 3(1):

522-56.

[12] Arnold W A, Roberts A L. Pathways and kinetics of chlorinated
ethylene and chlorinated acetylene reaction with FeQ particles. Envi-
ron. Sci. Technol., 2000, 34(9): 1794-1805.

[13] Farrell J, KasonM, Melitaslv. Investigation of the long—term per-
dechlorination  of

of zero —valent iron for reductive

trichloroethylene[J]. Environ. Sci. Technol, 2000, 34(9): 1794-1805.

formance

[14] , , . BCAN
[J]. , 2015, 43(05): 587-590.
[15] , , ,
[J]. , 2015, 31(06): 7-11.
[16] . " [J]-

, 2015, 11: 59-60.





