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Study on the dichloroacetonitrile precursors and its removal in
the source water of Taihu Lake

DONG Jian', JIANG Fuchun', ZHOU Dongju’, LIN Tao’, CHEN Wei’
(1. Suzhou Water Supply Co. Lid. , Suzhou 215002, China;
2. College of Environment, Hohai University, Nanjing 210098 , China)

Abstract; The properties of organic matter in raw water were explored to identify the precursors of
dichloroacetonitrile (DCAN). In addition, the removal efficiency of DCAN formation potential in the drinking water
treating process of an advanced waterworks around Taihu Lake was also investigated. Results show that hydrophilic
organic matter and organic matter with molecular weight <1 kDa or >10 kDa were main precursors of DCAN. The
removal efficiency of DCAN precursors by the advanced water treating plant was as high as 79. 3% and the
contribution rates of O,/BAC was much higher than the conventional process.

Key words: nitrogenous disinfection by-product; dichloroacetonitrile; formation potential; precursor; advanced
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1 HREHE

1.1 Rgesat

TRIE KA R T LA AT T35 7 kg A U b %) 5 R R A FEEK T, LK OK BRRRPEFR AR a0 - A HL WO
(UV,s5,) 4 0. 085 em™" , % fiff M A5 HILfKk ( DOC) JiT 1t Vi B 0 3. 77 mg/ L, ¥ ff M43 HILZL ( DON) Ji it Wk JE Oy
0. 57 mg/L, i A WL WG EE (SUVA) 2. 25 L/ (mg - m) ,DOC/DON 4 6. 61, iR KEEH H %K) 4% T
2ot K KRER R L 2858 A OB  BBORE S5 S BV 0. 45 wm BRI IF I 8 25 R ARy M2 R, B /K
PRAFAE 4 °C HREE P&, BRI SUE IH f R AR Al d

R P & G T4(99. 8% ) |, FEBK /TR I DAX-8 Fl XAD-4 S5 LK 43Ttk 43 A ik
S B T R RS AR EAR , 40 1 22 ] Sigma A F], HAMGRIA A 0 4t , 18 T R st Ak A R A D
1.2 ZSZBENERERDE

IKFEEAL R W 5 G A v el 7 FH R R A ok R . 3RS R O e R A i m E L5 -5
B Dotson &5 [ 155 FH ) s , Bl ek,
1.3 “SZBEMERMNIE

SR PR R AR U & 4R G CRE TR v B | ZEIBGH)  FR BB T S6 % (MTBE) , ZKFERY pH P85 5] 4 ~
6 Z 0], R H 50 mL B iR S B 20 mL R KRS 800 4 ¢ fYT0K BRI 81 7850 TR BV i, T A BGR Ak
FEr)Z . Bl ) 20 mL AR 00 2 mL MTBE 28GR, F2048 5% 1 min FF780H A, 538 50 48 K 78 7 5
3l 15 min, AFRIR R JE#HE 10 min 70258 4 4R8I 2 3B T A Gk

TRALNEAREFR A Varian CP3800 S AH (13 — FL Fli A I #5 ( GC-ECD ) #EA7R: I, — 5 £ )38 i HP-5
(30 mx0. 32 mmx0. 5 mmx0. 1 wm) BAHE 7 EH 35, S GG OGHERE R R 250 °C, BRRIEFEL wl, 43
WL 2 1 1, ECD Al 8BS 300 °C o 9 N S W) Il BE 13 Ry 40 °C IFAREE 5 min, J5 D) 30 °C/min T F]
190 °C , 4845 4 min, S 2 0 et fa] HBLAE 6. 32 min, 50 2589 BICR 3k 98%
1.4 BHFEGRKEFR

A B SEER K PE 53 BT B SR AR 2 BOE AT A DL 40 P, K FEE SE3E 3 0.45 pm B UE AR, J5 I
0. 1 mol/LiY HCI F1 0. 1 mol/L Y NaOH #75 pH =2 IR LRI iF DAX-8 I XAD-4,2 FAf i 5353 W B 7K A
BRI K PR AT DL NS5 K A LA, AR 2 PR IR R B 1) Sk SR K A AL
1.5 BIWHFESHHR

W KFEE T 0. 45 wm PUURIE, SR 5 R BB UEAR R 48, i AL, 7128 0. 1 MPa, ffi 7K BEAR Y 1
10 kDa 5 kDa 3 kDa F1 1 kDa F#EUEME, 4 BIASIN A3k i BS /KBS DOC ot i vk J3 | 38 o 25 0819 81 5 A3
TR XA (<1 kDa,1 ~3kDa,3 ~5kDa,5 ~ 10 kDa F1>10 kDa ) A HLY (1) Jl e 3
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2.1 —SZRRIEDF LA £1 CHZRERBEEERKY
2.1.1 %Eﬁjj{'}ié’\#ﬁ Table 1 Dichloroacetonitrile formation
R FEARS JIig A 3ok 6T A o T V28 7K s s i K R A T potential and hydrophobicity
LI ZRBUK 390, IR 25 R 1 R kg P(DOC)/ DCAN LR/ (DCAN/DOC)/
2% 1 AT, R BT 0V 7K IR KRR 1 A8 AL v % (mg-L7)  (pg-L7)  (pg-mg’)
KRR 5 VLR (£00 60% ) SRBUKREALNE  FR0 o T i
MBI Z (2950 25% ), 556 K PEA 23 B o5 Fe 0l e/l sgmonkns 0.58 0.82 .41

(M 15% ), B, FKEFEIYN A EE VK IEUK Y p(DOC) DCAN 34 F DCAN/DOC 43-31H
BE%?"J Slé\:ﬁaﬂﬁi}&%ﬂq 79% j@ﬁ%:}:gﬁiﬁﬂ<¢iﬁ 3.77 mg/L.9. 05 pg/L 1 2. 40 pg/mg,
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MU (12% ) FESHK AP (9% ) o RIEF, KA PHERAL DOC 1) 5 LN A (DCAN/DOC) 5 , 15
3 3. 17 wg/mg, MsREL K PG HLAY) F 55 B K A DL 507 DOC 1Y 58 S AR AL 5310 1,15 wg/mg i
1. 41 pg/mg, PG, 78R STITE /K IR oK A LT i B ildse s, ELHCBRAY. DOC 19 — 5 &0 A i
REfC R, BIE DL K ML R NG EZRTARY) . Cha 251 S R KEER KR I & A
5B MR F TR AR = ) SMPs , i3 WG 259 i 2 & ZUH B2 7 9 HANs Al HAcAms Y 55 ZLRTIAY) .
Lin 25 WS T RIT/KEEH A AL SR B X 2 20 2 81 7= 9 R S B ( DCAcAm ) A 38 1 5 i, iF 52
GERRW | oK 532 DCAcAm Y FEERTIARY) , AR5 R SA SO 45 AR R, RIoK ) 7 TR 52k
HREIZ IR AT SE A AT B ) 25 B, TGS M T A e G 2 4 o e 3 R A A R

2.1.2 HTFESHSH

WIS, 35 5 T X R AP0 R O E S, IR Rk 2 iR,

EE%%Z EI’%D,j(/ﬁﬂﬁ/ﬁﬂ("%ﬁ{}?ﬂﬁ*ﬁm%b‘,ld\%? x2 AHEMEKEN S
wANY A, Hrh RN T 1 kDa BRIA DL A SRS S TR THRLM
ML SRR 48. 0% . HRJE 41 KT 10 kDa YA L Table 2 Correlation between dichloroacetonitrile
WL, A 5B BRI 25.2% , i 1 ~3kDa.3 ~ formation potential and molecular weight
5kDafil 5 ~ 10 kDa 2043 (4G HLY 43500 o5 A HLA) e it 1Y) at the Gonghu Bay of Taihu Lake
14.3% 7.7% ¥ 4. 8% , @) ,/MF 1kDa 50 F & TR p(DOC)/  DCAN A%/ DCAN/DOC/
DA DL — LA R 53K 4. 69 /L, 2y o (e (e L) ()
R I B R 51.8% . HRE T iR T 13 0.54 0.97 .80
10 kDa AT ALY , 1273 15 X TR AT LA — S LN A2 35 0.29 0.57 1.97
B0 2,54 pe/L, 200 S ASHO 28. 19 L L3 M OTI0 08 e s

>10 0.95 2.54 2.67
[B]2157 (1 ~3kDa 3 ~5kDa Al 5 ~ 10 kDa) i) S L5 T /KK p(DOC) . DCAN A= JH#H DCAN/DOC 4341

S 0. 97 wg/L.0. 57 pg/L F10.28 pg/L, 30l 5 #3.77 mg/L 9. 05 pg/L 1 2. 40 pg/mg.
TR BAERRER 10. 7% 6.3% F1 3. 1% , HL, 5/ T 1 kDa FK T 10 kDa KX [A] A P — 54 4
A TS T 3 ANy, AR, AT/ T kDafl 43 Fi K T 10 kDa X 8] (94 ALY HLA7 DOC 9 —
A NG H (DCAN/DOC) W & T HoAh 3 i 43, Hopr 4378 KT 10 kDa BYA ALY HAL DOC 1) —
ACNEE R Temr , M 2. 67 pg/mg, /NT 1 kDa BIAHLYIRZ , R 2. 59 pg/mg, XK 73FH/NT 1 kDa Fl
Sy F KT 10 kDa (A S EALE A i S MG 16 PR ik I BB I K, A2 PR/ T 1 kDa AL A
— LT RVEESEIR , o R OR T 10 kDa WA DL h S A E A ZHEY I, XS A G ARG S T4
WA RIH R

PRI, 76 R ST K IR, 43 F /T 1 kDa 140 T KT 10 kDa A ML FT 5 ol d5e s, HLHC B
DOC ) A LA U RE IR, X 2 N0 F i X (A AL S S W B2y, K ek
N IZM SR X B AT 2385, X ) 7K i) — S S A 7 S A i 4
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Fig.1 Treating processes and sampling locations of waterwork
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R NEA Sy 59 9. 05 pg/L.7. 37 pg/L.6. 89 wg/L.6.28 we/L I 1. 87 wg/L. 4 T. 2 BT 2R —5H 2
HE BT AR sk R & 3 i (R BTRCR BN 100% ), Horp IRBETIIE TTHkR K 23. 40% , % S Z ATk
Y B Ay, 2. 1.2 TRIAL 20 TR T 10 kDa BUA WL R S 2 00 2Ry IR EEVTHE
FX JE K ORI A3 -1 S S B BT BAT R R BRACR , PR o] DA 8o ) — Sl S A
WO UEXT — 5 LN BT AR 1) L B TIRAL N 6. 68% ,iX & AR K Hh A Z I W HT A 4 DON, DON &4y
TN — ALY B E b X FLE BA AR AR A 2, SRRV T LR AT AL v A5 4 3 4
PRBEIR B A WL A AR AU R AE A AL BB P &L 3 T, S AR AR T 25 B — S 2 miTiAR4 1Y)
TR A 8. 50% , HH 0 52 1) BTk 2 15 300 1 e Tt i B [ 4 T i 3 R A ATk B0 A LA 8k i/
WORLA B, (58T J5 220 M e b A 0 WA A BT ol FH DA B 2B o 3 M o b T 25 Bk — Sl I 26 3 19 o1
kR e, A5 61.42% UL BHIE et P il A 0 0 T R ARV FH LA R 36 Ak A AR 1) W BFHAE 6 — 5 2
HIARY) CGRIKPERUVINGS ) B RAFIEBRECR . BWRKE 8 T 2L (IREEDIVE +HDIE ) X Bk & i
I TTER R 30. 08% |, IRFEEALFET- 25 (0,/BAC) X Bk A LG A 1) TTRRAEN 69. 92% , PRI TR
AFE T 200 & RIE BRI =) S S NG 0 R BRSCR B AL T M T2 X S5 AT A BRI 25 A4 , RIDTR B Ak B
T XS RIS EER ) (AR e A F e A R S BERESE ) AR 1 L RO R G i T AL B T
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Fig.2 Dichloroacetonitrile formation potential of Fig.3 Contribution of each treatment process to
effluents from each treatment process the removal of dichloroacetonitrile formation potential
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