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Abstract: Nitrogenous disinfection byproducts (N-DBP) in drinking water attract more

and more attention, among which chloraldimines are one kind of off-flavor N-DBP gen-
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erated from different kinds of amino acids, posing the general chemical structure as
R—CH=NCI. Based on GC/MS and HPLC/MS, chloroaldmines originated from valine
and phenylalanine were identified. The other unknown by-products of phenylalanine
were identified by GC/MS and the transformation pathway of phenylalanine was pro-
posed. The results show that chlorination of valine (Val) can induce isobutyrochloraldi-
mine, while phenylalanine (Phe) can induce chlorophenylacetaldimine, phenylacetalde-
hyde and 2, 6-diphenylpyridine. Phe reacts with chlorine to produce chlorophenylalanine
and dichlorophenylalanine, which can decompose and transform to phenylacetaldehyde.
HPLC coupled

with liquid-liquid extraction was emplyed to purify chlorophenylacetaldimine, and

Dichlorophenylalanine can also produce N-chlorophenylacetaldimine.

GC/MS was used to determine the concentration. Occurrence of chlorophenylacetaldi-
mine was measured, and the concentration ranged from 5. 03-11. 26 pg/L in four drink-
ing water treatment plants of a certain city. Results show that the contamination risk of
chloroaldmine exists in drinking water.

Key words: drinking water; amino acid; nitrogenous disinfection byproducts; isobuty-

rochloraldimine; chlorophenylacetaldimine
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BEOWRE 250 C,EI R, BEFIHREE 280 C,4
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1.3.2 HPLC/MS %M Jiahtf.gik+1%/F
BR(A),ZIE+H 1Y H R (B) s B EEVE R P . 0~
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BB EEESD, B B E 3 000 V, B F &
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1.4 XBIRH
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250 mL A& P AT, RN I AL N
2.0, R BLIEIR IR BRI EL 2 P IS WA pH
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i, GC/MS HERE S AT T 2 7= g AR T 2%
W j% (chloroisobutaldimine) f{ {# 8 B [A] &
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Fig.1 Chromatogram of chlorinated by-product

originated form valine
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Fig.3 Chromatogram comparison of phenylacetonitrile (standard) (a) and chlorinated byproducts (b) of phenylalanine
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Fig. 4 Spectrums of main byproducts of phenylalanine
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fR Phe #£ HCIO ¥ 1E F T 4 f% i 2 HCL Fi
CO, A B W %+ )4k N-GACFE 2 T %, [a] 1A
1 HCIO WAEA T Al — DA S |ERN R L
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B :Phe 5 NaClO Sz i & A B % I B B | i F0
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ClO & 4 3535 B2 2 (chichibabin) 45 & [ i A] 4
B 3,5 - (4B MEIE
2.3 BAETBARAKBEREZ TR KN
GC &M AR 40 C; R O EE 150 C;
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HY 0Bk a] 13. 58 min,
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RO E W . R AR BRI 46. 2~

770 pg/L — R 5B B B AR VS W, B 100 mL
HBIREE W, M 2 mL IES %8, L 1 500 r/min
WIKZEEL 15 min, H &, B EEAVMHE. A
FZEBL W % A GC-ECD K, D)k BF Sy i Ak
b, T BRCA YN AL, 2 1 A o it 42, SRR AR G
ZBUR” 7 0.995 6, &M A 2.5 pg/L., 2015
8 ABMMAERTEZ MR BT K, |
WAEBGHEFT KM E R B4, F GC-ECD ;i
SEPRAK R AR R E 45 R8T 1,
BT R 4 K )T AR R K TR, K Ak
BT A& AHEE L ERKET#HET &S, M
4 BERFK) A HAR, AT H) KFEMA
RV FLEKTF KT 2 FKT 4 BKEE
B EEE s TR 7, SREH, HFHEK
152 08 K015 4, JR K A HLT5 Je 48 brAE XT38
) KRR AR R, KT
5.03~11.26 pg/L, X FHMEARRHFE
AlFEgmE " FESERE AL,

F1 EHATH kHEREZTREE

Table 1 Concentrations of chlorophenylacetaldimine in finished water of several waterworks

&K AREFCWRE/ (pg/L UVazsy/em™? MWENNTD pH TZHER
1 7.16 0. 0024 2 7.08 TREE-ULE - - TH R
2 5.03 0.0126 2 7.05 BB UIE S g - R AT k- T IE-T S
3 5.31 0. 0213 1 6. 94 TRE- LRI SR HEE NS
4 11. 26 0.0106 1 6. 86 BT M-
7
6F K2 ar sk
Sr 3k
s 13.502 5
x < ok 13.538
> 3} >
-} =
i MN\M\ A I
1 U O_
0 10 11 12 ]3 I4 IS 16 I7 9 10 11 12 13 14 15 16 17
t/min t/min
B7 BAITHIKkPEREZEREIEE
Fig.7 Chromatogram of chlorophenylacetaldimine in finished water of certain waterworks
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BT T K F A BRI
GC/MS } HPLC/MS 434 J5 ¥ , % 5€ I o #r
T ULE R iR 1 AR g 269K 2 A
Yy, BB AR BB R AR R & A
B A1 Y 6L SR PR AL A B R 2 AR

J . B AR 7 BT KT R K A R
FANE LW HEE Dy 5. 03~11. 26 pg/L, 1B
B N K R G P A AR R 2 7 A 9
B A RAMNI LK H 2 B 7P ARk
SRR LT HE— P,
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