AR R R
"ﬂ'-7|:7.|' Tbk)ﬁ EI’J,'?'/ ﬂnﬁﬁﬁi

mumm md ORAMINAT mm wz mm ;m
OF DISTRIBUTION DRINKING WATER

mF E F

b E FRIE e AL




FAHERIAEBXEAEELTE “HAHEITIY BPA £ TRAE RBE
HBPHER, RURKENEFRE" (FEE. 51508582) # 5

2 FUBK S L R PR R R TR RS MR 52

Influence of pipe materials on water quality during

chloramination disinfection of distribution drinking water

£ F

113}‘1)\ 1 ﬁ"*l

R R

R EFRE H AR+ dBaR



EHAEMR®E (CIP) HiFE

B FURE K B 2 R A 6 K 5 R B W T A
Z. —dbx: PERBEHRA, 2016.5
ISBN 978-7-5111-2742-6

I. OF-

IKFA—HF

. Off- M. OHKEE—ELH—
IV. DTU991.21

o E A B 0 CIP B (2016) 26 054916 5

R A
RiEmiE
Hmigit

S e
TKYEF
&

AR & AT

B4t 2 HODFH NS
SERXRAHEFTHFTREE

o PR H AR

(100062 bW ARIEX T RITHKRE 16 5)

] Hik: http://www.cesp.com.cn

T HB4E: bjgl@cesp.com.cn

BEZREEIE: 010-67112765 (LB FEE)
010-67113412 (P gmiEE)

RATHEL: 010-67125803, 010-67113405 (fZE)

A6 R EV R A PR A =)

B AU E

2016 4F 8 HEE 1 AR
2016 4F 8 A% 1 {KENI
787%X1092 1/16

8.75

200 T

35.00 JG

DR A . REWFTRABE . #HR, RRLE]
WA B ERFORREFE, FHFERLEHR



i %

PEERARA, RAKEEMZG b eymbeidfZst Al P RinKkRA €%
Boh. o TR ALtk o fedi B4R KifrBoidfe b oy kT E”, sHMREEA P 3%
A KL B EZEL.

AR A _Eipptid K ) KABRIL T T HAK BT KAFRH £,
At il Fat B KKR G Hrh, B T RREEELE M F 69K BAE, REF
#1384 KR 44 %o A B B KR Aot #r B i A2 KR BALeG ok, 2R R, 4RA
KEHBIRLPKTLXLENIL T, ZE2RINAHENEERHTILPHR
B BBBTHER. RENAHS. HEFS FHOTMNT. 2EEHT KRG
) B RIA ARG B A B LR AT M a ik S S, KA SEM(42
e FRMEL). EDX (FEEH# X HH4&#E ). XRD (X H&AMT4) FomFH
RAET & BEM A BB, pH. #0408 7 KRB F K FAF 2 o KoK
RAERKH %, #EE KpH A B L BEMEREB . BhfBK, £
REMBEAMNFRIHGTEFH, HENEFTIKR, RN EE ok, fER
#HEMGBREL2BEY, A THREKREE 24, RAAET KEELLH
HERAE R AR E, A RFE PR 6N R G AR T AT ALKl & 4%
E, RRERAKKARENEZTER.

AR RE E M & %P KRR TR EFRE MBI E, &5
e BEH (RAE. BET) PE2EB TR, BHEl, EAKRLTLEET
xFiH B BRI 8] T A RIAZG T h. KINAA B TR AR
BBEALRERRAE A, T4 B T T RUR 6 RN A AT R R . HEALECR A pH 89
Beik A3 (pH 5.0~8.5), MAMBTF. FImibRENEmHAZ. UV 42
#E T, BIK pH Fedu N4 B T2 fUBH S EA RER, #ATEAMERS
XPS RAEIESE T HELEAZ P A £ Cu (1), H A/ ESR RAE#—F 47T R iE
RegiabaiPRAadA, RETHAE FHEAERRONE: ORE T
5 R 64804 B P 75 A 6 HAEEAL; Q4R B T F R AR T F 4 f &R A77)
KR M, AR T R FRAEARIES B EAE, ME THHESER



o5 SUM K i B 72 P A B A B S B

Rt T R S5, —fEHREBLS —fUERR A A BT R B £ R,
4 N, CI, NHyAe H' %, B4t Z A 0L 844 A ake
RBAA —Z TR, 12 B b RB = A AR 2 RIKTRE TLE 54
0 BLAEMEALAE R . sTHAR R T RF pH &4 T BB A LA fUiL it 2 4R 5 T
3t THM A R EAWAER, R E-F4AE FHEH8 =4 THM A REA A2
EGIRALAE A, AR M pH A & Mo (K, B A UL A2 9L R A R,
BB A AT EEER TR B TR A0SR A, M= £ 7K G bR A
AR B2 —, B TR A AW AR, REBRE TR IIE L 27
B AR T B S BR PATARBR K 45 A A AR THM 69 R LT A2,

ii



Abstract

Former investigation indicated that the transportation showed great influence on the
quality of tap water. It is important to avoid and control the “secondary pollution” to assure
the safe drinking water with high quality.

This study holds on the key point of disinfection to investigate the trends of quality
variation during transportation, the impact of different pipeage on water quality, and the
influence of water parameter on water quality during transportation. The treated water from
Yangshupu Water Works is employed as raw water in this study. Results of this study show
that water quality shows obvious difference during transportation, which mainly includes as
the decay of disinfectants in pipeage, the increase of metal concentration and turbidity,
therefore showing obvious influence on the safety on drinking water. The decay of
disinfectants, the release of metals and the formation of chlorined disinfection by-products are
the main parameters for disinfectants as chlorine and chloramines. Metal pipeage exhibits to
increase metal concentration and subsequent turbidity, which is due to the coprecipitation of
metal ions. There shows no obvious pollutants release for organic pipeage. Such parameters
as pH and initial disinfectants concentration show great impact on transported water. The
elevation of pH would steadily control the metal corruption and release, and is important
means to increase chemical stability for drinking water. The decay of disinfectant acceletates
at higher disinfectants dosage and facilitates pipeage corruption and metals release. It is
critical to optimize the kinds and dosage of disinfectants, and reduce the dosage of
disinfectants as possible to assure the stabilization of drinking water.

Experimental results showed that monochloramine decomposition can be catalyzed by
Cu (I in simulated and real drinking waters. The catalytic effectiveness was obviously
affected by Cu (II) concentration. The decomposition of monochloramine was more enhanced
when the initial Cu (II) concentration increased during 0~1.0 mg/L. The pH also played an
important role in the decomposition of monochloramine. The catalysis became more

significant when the pH decreased from 8.0 to 6.1. It was also observed that monochloramine
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was less stable than chlorine when Cu (II) was present in moderately acidic solutions. The
mechanism of monochloramine decomposition catalyzed by Cu (II) in aqueous solution was
investigated. Ultraviolet (UV) spectral results showed that either Cu (II) addition or pH
decrease would significantly promote the transformation of monochloramine to dichloramine.
A copper iﬁtermediate, Cu (1), was extracted from the NH,Cl-Cu (1D solution by solid-phase
extraction and identified by X-ray photoelectron spectroscopy (XPS). Electron spin resonance

(ESR) results showed that hydroxyl radical (-OH) and amidogen radical (‘NH,) were
generated in the reaction between monochloramine and Cu (II) . These radical intermediates
also contributed to monochloramine decomposition. Based on the experimental results, the
reaction mechanism for Cu (II) - catalyzed monochloramine decomposition was proposed
which consisted of two pathways: (O direct catalysis in which Cu (II) acts as a Lewis acid to
accelerate monochloramine decomposition to dichloramine (major pathway); and @ indirect
catalysis in which the active radical intermediates ( -OH and ‘NH, ) react with
monochloramine and lead to its decomposition (minor pathway) .

The catalytic effect of Cu (II) on trihalomethane (THM) formation during chlorination
and monochloramination of humic acid ( HA) containing water was comparatively
investigated under various pH conditions. Results indicate that in the presence of Cu (II), the
formation of THMs was significantly promoted as pH decreased in both chlorination and
monochloramination. More THMs were formed during Cu(II)-catalyzed monochloramination
which was partially due to enhanced hydroxyl radical (-:OH) generation as demonstrated by
electron spin resonance (ESR) analysis. To discriminate the reactive moieties of HA, nine
model compounds, which approximately represented the chemical structure of HA, were
individually oxidized by chlorine or monochloramine. Results show that Cu (II) could
promote THM formation through reacting with citric acid and similar structures in HA.
During chlorination and monochloramination of citric acid in the absence of Cu (II), major
intermediates including chlorocarboxylic acid, chloroacetone and chloroacetic anhydride were
identified. However, the catalysis of Cu (II) did not produce any new intermediate. The
complexation of Cu (II) with model compounds was characterized via FTIR analysis. The
reaction mechanism for Cu (II) -catalyzed THM formation was proposed to comprise two
pathways: (D) indirect catalysis in which -OH oxidizes the large molecules of HA into small
ones to enhance THM formation; and 2 direct catalysis in which Cu(IIDcomplexes with HA

to accelerate the decarboxylation steps for THM formation.
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