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Abstract: Some organic matter that have aromatic structure similar as humic acid are selected to conduct chlorination test, determined
the formation of HAAs & THMs of tested matters, researched the relationship of the chemical structure of DBPFP with DBPs
formation characteristics. The results indicated that: (D The sequence of HAAs formation activity is p-Hydroxybenzoic acid > p-
Aminoacetophenone>> o-Benzenediol > m-Benzenediol; and THMs’ s is m-Benzenediol > p- Aminoacetophenone > 2-Hydroxy- p-
aminoacetophenone>> p-Hydroxybenzoic acid. @ The sequence of earlier chlorination reaction rate of HAAs is m-Benzenediol > p-
Aminoacetophenone > p-Hydroxybenzoic acid > o-Benzenediol; and THMs’ s is p-Hydroxybenzoic acid > 2-Hydroxy- p-
aminoacetophenone > m - Benzenediol > p-Aminoacetophenone. @ The substances that having the substituent group structure of para
& ortho position are mostly format HAAs, and one’s of having meta position are mostly format THMs. @ On the benzene ring,
hydroxyl group has the highest activity of forming DBPs, and the second is ketone group; amino-group is play a part of auxiliary
forming para, ortho or meta position structure mainly; aldehyde and carboxyl group are inert function group; the function of methyl
group is remain to be determined.
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Fig.1 Model structure of humic acid
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BO0.1g KW 60C EiR /K 12h T 7 &
FARBHIE,H 0.45um MILBB (BB 4K
BB E I BBEEAL000mL FEMHE
2,0 I8 RV TOC(EP DOC) ¥ B ;4T T it )E
R ERBREIARATRERE.

1.4 RAUMB[EHE
TOC M %E R & B AF TOC-VWP L. =

X BB I Z BRI E RIS B A R GC-17A S A
B, BEA GC L% T ¥ (CLASS-GC10) . B FH#i
K W 25 (ECD) K SPB-1701 (30m X 0.32mm X
0.33um) EHEH NZMIMERAUBERME
hEMESHAERE =B EMNERA GB/
T17130-1997 Bx #HESHAEE. KEME XA
DPD-#i % . £k 82 1% € B .
1.5 AR Z®

Bl TOC H S mg/LKHE 2 7, BASSIMA
PRI rh s (% pH{E N 7.0+0.1)#) 250mL
PREH OB O, i A S ALK E S 30 mg/L (LA
ChL i) MR EMMB R, 1ER 20C #ITFITRLR
R 5 7E R AL KR 43 51 3# 47 B 30min & 24h B 8l E &
A& IFARA T RMA I FAL KR (35 30min ik
RBARBEEILE 5 mg/L, W6 24h FAL KKK HEFb
B 10 mg/LEEALH], LLE 24h EAEARNMN M AR E
PIAET 5 mg/L) ; X4 1k FAk 5 RL 89 K B #F 47
HHEE MERHER=YKRE.
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%1 HEWFWERHERKEMS TOC E KR /g mg !
Table | Kinds & formation quantity per TOC of DBPs/ug-mg !

0.5h 24h
RS RBRH R —HZ® =k V'] =P —¥ 8 ZHI® =B
1 HEEEPR 0.54 36.53 11.36 1.35 415.74 13.27
2 [DF . 0.59 31.86 274.32 0.84 65.91 652.84
3 4-BE¥XZLW 7.32 9.42 5.71 35.62 93.95 62.27
4 2-RE4EEPXE 1.67 3.00 12.59 0.89 3.97 26.42
5 S$EX"® 0.00 1.12 0.60 0.59 13.58 1.50
6 XE PR 0.00 0.22 0.99 0.00 1.03 1.48
7 [OE Jak::]. 7 0.00 0.16 1.02 0.00 0.57 0.86
2.2 HBEIFUAERSELE 3 Wi
E 24 30min RN, ZF XK R
TOCRZBR . =ZFHFERER . 3.1 FAHFRFYERESNE
T 350 BERI14R. 5 AEYFENARZRTYU=
% 300 |- @ Hans BZMNE BALR— TR MR B E K
g ;5)3 : ERK,HEATYRFERE REYA AR R E
g 150 | MU 2- B R4 BERFEN—FIBRERBHEK,
'f 100 - HFHEATEY K=Y Hik).
§ 52& 7 P UhEAE R, BERE ROEZ RS E
g A BMEBEE, N 417.09ug/mg, B & _F REK, N
o it % % % % % N1 0.57ug/mg; Bl & _ BN ="HFRERERS,. N
= R T 652.84ug/mg, A% = F BB AK , # 0.86pg/mg.
3.2 EHUHEHFBR YA RSFHTHE
1 HBEEPR:2. ME R34 HERIM:4.2 8% HE2,B3HNEBEERTLUEL, £ XRY K
LSEEPES. BE-®:6. m&fﬁi&n. (G ;Y £ 30min24h RN PERKZ B M =8 F 5
f: o f‘?’ TOff*Z‘ﬁ"j‘?’**”‘Tﬁ? MERHEARE WA BEERRATABROE
1g. mparison ol rormation uantlty er in N e .
e o A ot T R Z B, 18] 3 — B B 0 B 0t R = R
B 34N 24h MR MF, B R K E AL L4 BEFX AR ZIMHEA KT =¥
TOC W K 2.1 . = 4 F e 2 J B 19 L 3% b, P E _BMEELERAIR 2-RE4EEFRL
< B=FH NN KT8 M5 F R a%
g ol @ rans =R 2 B R AR T A B T P M M
2 [0 THMs
e m - )i
g 300 | 3.3 FAWEFBR-YERERE R
¥ 0 | AR R Y R 7E 30min FALR R H A B I B
S Hao BIF= Y0 o 5 24h A BB B0 T A L, 7302 1 R
§ A METHEE R =0 4 B . h T RN
i it % % 2 % % ZAN LG R B AT, R B BB /R TOC 4 B i F B
P2 S*ﬁwjiﬂgs s 7 724 B BE /Rt (DBPs/TOC B4 : pmol/mmol) 3 #5
BERUARNEEFE NG R2AHUERKIE
LNBERTR2 AETH G EERZMA2BE i, & E R 0min HBEFNLERRE S 240 &
SEERES WK 6 NE PR AXFE LB B 5 L
M3 4h B TOCHZR.ZRFREMRILY 2 R BRIEE BN, B TOC K Z BB
Fig.3 Comparison of formation quantity per TOC in iﬁﬁﬁ% mxﬁ%gﬁqﬂ@\4_ﬁ§ﬁz‘gﬂ’EEUﬁ

24h of HAAs with THMs
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Table 2 Percent of DBPs formation in 0.5h to the 24h

B 24hARBESLRNERF TEEFTEARK L

B2 BB 0.5h B4R R R PR ERR 0.5h BAERER

AR YR /pg-mg”! & 24h B4 1 /pg-mg”! & 24h B4
0.5h 24h 7% 0.5h 24h /%
PE_B 0.15 1.97 7.6 0.11 0.29 37.9
MEEEPR 6.32 70.58 9.0 2.62 3.04 86.2
SERELE 3.65 25.69 14.2 1.06 11.44 9.3
pop i) 0.036 0.17 21.2 0.22 0.32 68.8
G Ju: 3 0.033 0.12 27.5 0.28 0.24 116.7
5% =k 4.43 9.06 48.9 50.60 120.12 42.1
2-BRABEPE 0.89 0.83 107.2 2.71 5.41 50.1

54 10 Z BR W AL SR 2 B RRPE A B, W R
EERAR2-BEAEEPE MNF _PE X
HARRESQA TOC ZF Pt RBH KB Y A,
H 30min ZH P HAEME S 24h ENE B L FIEH
X8 R . 1 P X e ) R AN A AL S RE Y T 3 AR R
B9 INEHEANB LR =0 PR
Y. A TERARYEEAR -EPREENAR, S
H2ah B TOC=ZE B HAERBERBH. FA,
PL30min EARMAR =G PREL 24h £ HER

SHHHER AIBFELAR =P RYAMNIHE
RN EEHF N - EEEPR>S2- AR 4HE
BESBE_BMO>EAREZE.

WA, R 2 EFE L, B2 ZBK 30min K2
MEZEBREERE S 24h A RB K HHIH
HOAHZYRREHYENERALEER =Y
) B B
3.4 NZR . ZRBPRARFEShEEHMER

R4/ LHABRYREHMEH 24 2R . =R

£3 HBWASTFX AFLERR 240 G Z R . ZMFREBNH

Table 3 Molecular formula, chemical structure and formation characteristics in 24h of HAAs and THMs for test matters

X Z & =Mk KZM&HEER =Y
S AT ATEH /pmol-mmol ™' /pmol*mmol ! B /%
pre=r £ 300 CHO; Ho—{_)--coou 70.58 3.04 95.9
OH
HE M CeHsO; H 1.97 0.29 87.2
2 T
SEEEZE H,NO 25.69 11.44 .
* CsH, N & cn, 5 69.2
St % — R CsHe0, OHCO-CHO 0.17 0.32 34.7
COOH
) % — & CsHqO, 0.12 0.24 33.3
COOH
CH3
2BEIEEDE C/H,ON H 0.83 5.41 13.3
NH,
OH
i8] 3 = M CeHO; © 9.06 120.12 7.4

OH
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MY, WAFTEREN =S REERIEE.2 XHE
BIFEYER A% EW I XHEEERYE. B
ARALR A AT REWE R [F) B R 2, LAAS [R) 9 B
BEBRARNEL=Y.

M, UG ZBEHEFR=YE 2 LR KE
BARBAEERAX HEN ™Y EREENF
m, WREE 3 AEE L, ER L AF RSB
EERAMYRA G B EERR, X 8 &
BRRAKZ MM BEERAL R =0 F 50 HE %
B EEERATERS K EHEHE REIE S
£ SR M AL AR E L BB E R E T A
RERHEINYHEEERA; FEERAMNE
AEHRAEE.

WA AWM ER Y ERRAE ERE ER
HEREURGZBFA B LNITIRE R, KR
VRN ZREBEEHE N - NBREEFR >4-
EEFEZEO>SE B >EE_EB>2-BHE 481
AESHE_HBR~RE _FR;L=0gFRNE
BMEHSEE N BAE B >4EEEZE>2-B%-
SHEPFESHEREFRS>SE _B~XE _H
B~EE_PRK.

4 it

(MRBRYANIZRTYU=ZR BRI E B
ALEN AL MNEEEFRMXKZBEE K
BERE,.HN417.09 pg/mg, X _FBKREMK,H0.57
pe/mg; BIE BN =R HEE BT, N 652.84
pg/mg, 8] & " BREAK, 5 0.86 pg/mg.
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