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Abstract: Amino acids (AAs) are important nitrogenous organics in water, which are also
important precursors of many nitrogenous disinfection byproducts that cause odor problem in drinking
water. This work investigated the occurrence and removal of 15 AAs in eight drinking water treatment
plants (DWTPs) in South China based on LC-MS/MS. The data showed that G and H DWTPs had the
highest total concentrations with respective concentrations of 222.9 nmol/L. and 219.2 nmol/L, while the A
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DWTP had the lowest concentration of 107.6 nmol/L. H and D DWTPs shared the highest removal
efficiencies for total free AAs, which were 61.8% and 56.7%, respectively. C DWTP had the lowest
removal efficiency of 30.4%. The total average removal efficiencies of aspartic acid and valine in the eight
DWTPs were 74.3% and 60.6%, which were the top two among 15 AAs. On the other hand, the

corresponding removal of tryptophan was only 22.6%, which had the lowest removal. During the post

chlorination process, aspartic acid, tyrosine and L-isoleucine had the highest removal efficiencies with

respective removals of 21.9%, 17.2% and 15.0%, while phenylalanine, glutamic acid and valine had the

lowest removals of 5.4%, 7.1% and 7.2%. Aspartic acid was the most reactive AA in chlorine disinfection.

The average removal efficiency of the total fifteen free AAs by conventional disinfection process was about

46.5%.
Key words: drinking water treatment plant;
characteristic; chlorination
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Tab.l Water quality parameters of each drinking

water treatment plant

BAY A §sy7:)
KT pH B B B
(mg-L7) | (mg-L7") | (mg-L7)
A 8.3 2.01 0.14 0.01
B 8.1 1.93 0.12 0.21
C 8.3 2.03 0.19 0.04
D 8.0 1.67 0.12 0.02
E 8.4 1.32 0.17 0.03
F 8.2 1.64 0.16 0.04
G 8.1 2.59 0.29 0.06
H 8.3 2.53 0.32 0.09
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2 NP UPLC-MS/MS B4 JERE I R 17 Fh & 5
M5, KB A 0. 2~1. 5 nmol/L. {B.28 % 14 Aij 51 BF
FER I, NPT AR FH A2 R 3 AT O A e I
P14 5 JBT I e L, 40 o) sl 34 R A% 3 L Ry 57 9%~
133%™, [t LA A 0F 55 >R [ AH 26 B (SPE) 45 &
UPLC-MS/MS B 777 , IXAERE AT LA K52 e BBy
AT A= Ak B, SRR A5 A3 R0 ff PR K A I I 4 1 1)
RO, DA ZRAS I 8 ) RN 5 5 e Rl B, 10 i id B
2 AR A H B A E R
2 HRE5W®
2.1 K FiEBERERIRENKTE

XF8 KT HEAT T A il FREURE Sy M, 25 SR L R
2o JEK rb R B R U A S =R G RTH K,
e 239108 222.9.219. 2 nmol/L, 1] RE 2 A A 3X %
AT F VU S, 12 IR X 580, i
AEAE A6 DR Tl X, 3 g 2 36 35 7K A K Tl
JE 7K, DA 38 8 it 7K i 2 S e vk B e e o A
B, A KT R K i R B A B R R B K,
107. 6 nmol/Lo JRPJ&1Z/K T F PE VLI &9 1
B i, A VT B O, X R B T
TR F5 BEAE T, I FL ) 0 8 S50 A % A 2 | DR i

<30 -



www. cnww1985. com N iR

. RXBHm A A RK PiES R

B R R R TR A %3845 %134

(Z3NNE Vi G ANE S8 9i47i3) % 0 & AR Ei N Al S I
FEAE FH K A0 ) KA K RS 7K T DK e i i
B SRS R

F2 8K RAKF 15 FiFE SEBRAIREKE
Tab.2 Concentration of fifteen FAAs in raw water

of eight drinking water treatment plants
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Fig.1 Concentration change and removal of total free

amino acids in each unit of water treatment plant
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Fig.2 Removal rate of aspartic acid, valine, threonine and
proline in each unit of water treatment plant
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Tab.3 Removal rates of seven amino acids in each

unit of water treatment plant
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A

B

C

D

E

F

JUE

27.0

9.2

7.9

20.8

17.6

6.5

28.1

25.3

4.4

10.3
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18.5
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6.3
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19.9

7.5

8.1
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33.2
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5.2
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11.8
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GES

9.0

4.6

7.4

4.4

6.6
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S
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31.7
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10.4

23.0
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14.0
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17.5

26.1

7.4

13.3

25.2

16.8

14.9

15.0

7.3

H7E

21.7

18.3

10.2

16.0

8.7

9.0

19.0

17.0

syl

56.7

33.5

33.9

64.2

49.0

37.9

59.0

41.8

U

21.1

7.5

24.0

26.7

22.0

12.2

26.9
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7.4

13.9

9.3

29.2
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7
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4.1
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4.7
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33.1
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10.6

R
R |

6.8

17.4
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