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Predicted Non-Effect Concentrations for Disinfection By-Products of Haloacetic
Acids (HAAs) in Freshwater Environment in China
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Abstract; During the COVID-19, excessive use of disinfectants led to a large amount of disinfection by-products ( DBPs) entering natural
waters, which could have an adverse effect on the freshwater eco-environment. Five kinds of haloacetic acids ( HAAs), including
monochloroacetic acid, dichloroacetic acid, trichloroacetic acid, monobromoacetic acid, and dibromoacetic acid, were studied. According
to the EU Technical Guidance Document on Risk Assessment, the values of PNEC of 5 HAAs were derived in the water and sediment with
the toxicity data of native species in China using assessment factors and equilibrium method, respectively. The results show that the acute
and chronic toxicity of the 5 HAAs to aquatic organism were both in the order of monobromoacetic acid > monochloroacetic acid >
dichloroacetic acid > trichloroacetic acid > dibromoacetic acid. The PNEC values of five HAAs for water (PNEC, ) were 0. 025, 0.030,
0.060, 0.016 and 1.956 mg/L, respectively; for sediment (PNEC,) are 0.021, 0.026, 0.057, 0.013 and 1. 679 mg/kg ( by wet
weigh ) , respectively. This research shows that the DBPs in the effluents of wastewater treatment plants may pose potential risks and harms
to the aquatic environment. Therefore, the monitoring and removal of five HAAs in the effluents of the WWTPs should be improved to
reduce the concentration of HAAs discharged into natural waters.
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K, =F, +F, x (K,/1000) xR, (4)
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FLUflsEms i) a8 CRBIR) Fe ik (e B
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A2 (W R BH f ) 7240 FE s SRR
0218 M B MRS A KALRR Y 21 d NOEC fH
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— VR AR MRS 9 4, SERE AR
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Fig.1 Toxicity data of 5 kinds of HAAs on aquatic organisms
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Table 1 The concentration of 5 kinds of HAAs in surface water and WWTP effluents
W BE/(pg/L) )
B Sl e Sl
—HA LW TR SO — IR TR

K — <0.23~5.36(1.22)  <0.25~4.48(0.45) — — SCHR[ 1]
i P — <0.23~17.3(3.89)  <0.25~30.8(5.08) — — SCHR[11]
T — <0.23~26.5(3.66)  <0.25~15.0(2.68) — — SCHRL 1]
BT ND ND 3.21 ND ND SCHR[39]
Kt ND ND ND ND ND SCHR[39]
L N L TR = ND 0.12~1.81 0.16~1.29 ND ND SCHk[40]
TR RARE S~ ND~1.23 0.12~2.56 0.16~2.45 ND ND SCHk[40]
KB MK R 0.7~7.3 2.8~10.1 2~9.5 0.13~1.5 0.4~1.7 SCHAL 41
et A s KA R A Y g K 7.54 43.95 3.78 55.89 0. 41 SCHk[ 42]
e FI5 KA B B gk 14. 06 8.74 4.12 1.28 0.10 SCHR[42]

T 355 P RUEDSF M. ND O oARHE .

AR, ML T R G KRBT A W ZgiK b =
ALTRA—TR TR 1)U BE 8 T W98 1% PNEC,,
UL T5 K AL EH T H 7K H (% DBPs X 7K A= 25 30 58 ] g
TRV AE 1 KU R A BRI b R Rt s K Ak B T
20 XSG KAL) K 5 A HAAs B M) A 2
B, NI B HEA S H AR KR ) HAAs 4
2.2 5 F0 HAAs /Y PNEC,

HFELZ 5 HAAs (OIRAA: P 35 MR 500, DRk
R FF- o3 e 2 R TR b 5 Ff HAAs 1Y PNEC,.
SRR XU DT e AR A8 300 ) 2 v BRIN R B8
SR BUK I EARIG % B B TR b A e AR
SR BRI K B AR B A SR TR A LR Y
JF o K04y A 1000 kg/m®, 2 500 kg/m’ . 0. 1
m’/m* 0.9 m*/m® F10. 1 kg/kg,ﬁ*ﬂﬁi}%Jkﬁ:}‘@ﬂ%ﬁ
B M\ EPI Suite V4. 10 A 3A% , 349 5% H B804 e
T SEIE. EPL Suite {2 3¢ B A B R B R HEAT

PR 23 B AR B AP IR R AL A5 Th A 22
A E A A D2l R AR T S B0
1441 EPT Suite HAF S — R M, LR, =
AL — R R IR LR IA HLER-7K 43 i 2 X
53591 1. 849 4. 620.7. 787 2. 413 1 3. 491 L/kg,
AR —H O —H LR, A LR — RO
IR WM PNEC, 439l h 0.021,0.026, 0. 057,
0.013 1 1. 679 mg/kg ( LLRFHEHT).
3 g

HAT, T57K X T T 2 K 197K BT 2K 2 3
B A E I, 38 EIBE Y R i TR K TR
(WFBEAF) FEWEAE 2 BIN 19 ne/L(2PEIMEE)
11 pg/LOIEMERER) 7. R EETF I KI5 Y
HEmohr ) W ZER HEA IR B K AR HE < 0.5
mg/L . ZHF IR FH A 22 500 RN 75 43 e v 40 5
He T 5 Bl HAAs 7 /K A4 F0 0T AR P A Joa o 1Y
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PNEC {H. EA 7T R %05 20 3 B R [R) 31 45
A BT KA TR A 1358 ) o 4 FE B s 5 ( PFOS)
L IR BE R PNEC {H 3F 47 T 4 #. T
GB 3838—2002 ( Mu % /K ¥ 85 B & % M)
GB 18918—2002( A5 /K AL IH 15 Ye Wy HERCRR )
W) DBPs Fe AR L5 = S P bt IR IP e . =5 &
W B= 52T 5 Fh HAAs BObRHE B (8, ok %k 4
A=W BRI . 5 el il e 8 15 0T 1, 9 2 57 A
BRI, 7T RE 2 S BOUK AR HAAs /97 23,
NI 7K A 25 2R G0 28 Gt U, AH R T B HiTAH &1
FERERBE L | BT LA I vk v At 0 DR G A 2 XU, Rt
TEXTFEE GB 3838—2002  Hb 2 7K BRI i F b 14 ) I
GB 18918—2002( I FH 5 7K &b B )~ 5 Y ) HE b v )
BT EIT I, RiXt— R 2R, “ R M. =AM,
— 5 RN IR R v B in AR, LA T 4y b g
il HL A A (0 A A K. e ah , LRI A 5 YL 1
fith £ PR AR 2L VAT , B mT DA 4 75 ), tho vl DL PR
] AR, T B Yk 75 e, 2 B ) P TR 35 ok
8. AEREEIA], 17 [ B I R K A R AR A e R
DBPs (41 5 ' HAAs) B9 Wi ¥ T AR, IR IE K A2
Y4,

AT O ) 1) B/ o T M B T e — 2
PR A — 15 £ TR o SR A i A A 0 Sy T L o Y
(BE28) X G TR S AR 0 7K A A 4 Sl FR AT R
WK 5 = A OB UR R K AR
SR PR B T 8 0 3 ELR B e ( A YR S,
X R 2R e B AY K AR A ) R BR G HE 4
(H25) , UL R AR T 5 Fl HAAs B
JEC R TE W R FIRTSY DBPs X 7K AR AR W 0 1 I
AR S SIS RUK A A 2.

I HES B 5 b HAAs 9 PNEC, {H4 7] LA
XoF H 0 6 2 ) KA AR R e A R R T R
DBPs 7K B HERFFT SR L T 80Hl S 4. i Tk = 5 A
HAAs XFAR 7K A A= )0 22 i BP0, TR 40
TOMED: AT B (R B R XU P £ R $5
SCUEY PR B AR R T SR U A W A
PNEC, 3 M5 B2 AMERY PNEC R A% Sk 08 B8 A%, 7l
RS FEC KA LRy B, 266 DAL
RBOEE RO KA A )2 2 BE I RN, 254 5
THAMEE I 1 1) b SR 43 A A5 X 5% ) Bl A7 AE
P VR B A, DA ) B8 653 1 B PRIk, oy 34
JiN DBPs (41 HAAs 28) Xt A% 4= 7K oK A A= 4 1 35 P
I, AT 28 P 2 P 00 2 A R0 188 o 25 1 5 Hi
T AN, T B = T Y xR R AR

PrEE Ik A | 2850 2R A o Tl ok TR
B PNEC {8, X FETHE KB PNEC, S HE X
| PNEC, BYFZIR , BT LA BIF 5806 2R FH - i 0 Bic v 31
B PNEC, WA BEME S R AE Y. 25 b, st — 4
K FETTR AT A= 0 A B B, AR DR S 1 1Y
PNEC, REXT AT A P 2] 2 98 1) 3P4 H.

4 Z5ig

a) 5 Fl HAAs XK AR AR 1 e Pk a5 1 R /NI
JPB IR >— A LW>—H LR >—HLWR>
TIRCIR. FETIHERN 5 Fl HAAs (—H 28R .5
LR RO, — RO IR R ) F R EA L
IKAEAE I S T R , R AL RECES 5] 5
flt HAAs B PNEC, 43 %] 0.025,0.030, 0. 060,
0.016 F1 1. 956 mg/L.

b) HTFE= 5 Fh HAAs (G A= 40 55 1 il
KA 4y BL A5 2] 5 B HAAs(— S 4R, AL
R =AM —IR ORI IR LR 1) PNEC, 435l
0. 021.,0. 026 0. 057.0. 013 H1 1. 679 mg/kg ( LLIE
FEit).

¢) V5/KALER) T H K H B9 DBPs X 7K A AR R4 AT
FIEAE BT A 1 DRSS 1A 3 R IR s %o 35 7K A BT
K 5 B HAAs B W0 A2 bk, st HE S [ 2%
KA HAAs & .
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