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AETAR . RBEEMO—BEAF  RETEHEBRALAELERBRERTEAX BEELKAKBERER, KIE
HENEKBEARHLEL A, ERAKEREFHENERN pH KT 7.6, BE AT 150 mg/L, BB AKEXTF 2 mg/L, BE
FHE/NTF 150 mg/L.
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Effect on Iron Release in Drinking Water Distribution Systems

NIU Zhang-bin, WANG Yang, ZHANG Xiao-jian, CHEN Chao, WANG Sheng-hui

(Department of Environment Science and Technology, Tsinghua University, Beijing 100084, China)

Abstract : Baich-scale experiments were done to quantitatively study the effect of inorganic chemical parameters on iron release in drinking water
distribution systems. The parameters include acid-base condition, oxidation-reduction condition, and neutral ion condition. It was found that
the iron release rate decreased with pH, alkalinity, the concentration of dissolved oxygen increasing, and the iron release rate increased with
the concentration of chloride increasing. The theoretical critical formula of iron release rate was elucidated. According to the formula, the
necessary condition for controlling iron release is that pH is above 7.6, the concentration of alkalinity and dissolved oxygen is more than 150

mg/L and 2 mg/L, and the concentration of chloride is less than 150 mg/L of distributed water.
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*1 WEARKMXBANRKKRILE
Table 1  Comparision of water quality between Tianjin water and Tsinghua water

KA DO WE (Bl CaCO, i) Ca** H 3 a- Bk TOC G RE

3] pH /mg-L~! /mg-L~! /mg- L~} /uS*em™! /mg-L™! /mg+L~! /mg:L"'  /CFU-mL~' /mg-L™'
XK 1.7 4.9 268 72 1341 147 0.083 3.7 10° ]
WHEK 8.2 2.6 237 62 517 9 0.013 0.4 0.7 0
1.2.2 KEBRITE 5% y= X Rxc (2)
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Table 2 Analysis items and metheds

K g i 7 1

pH pHB-4 B {E #5 =X pH it
Eme SensION 7 & 1%

35 R L4 R 7 1 A 8
% SR IE RSB 5 K B 2
i EDTA B E

1.3 g K2k B %

R TS EMH T AR EETHEMN
KPR, ATREBE THKEMPRRIEF
582261 & 3:0F Tl

HPHAKBRBOERETLUT 4 5B .OF
MK FEHRRS QBEMKRESHEEARREAL;
OBM/KFYIEEILE N 0 mg/L; DB KB
YN mEENKR , ARETE.

ERREABHT, EMAKPRE&EME ¢ ATLIA
KRB, 2 3HFEINERKEBRBEE » 1R
(2).

c_vxSxt_vxererxlxt
- |4 T ax R x1x1000
(1)
v Xt

t
X, e HEPKEBERE, mg/L; v HERRER,
mg/(m’-h); S AEBRRER,n’; ¢ HEEME ,h; V
HEBRPAKER, 0 ;R AEBRYE . m I HERK
B, m;n HEEZE B 3.14.

FEEM B —BEHT , BE B A 045 5 6t 7]
2912 h(IR BT 8] KR W 5 e B Bt 1)) , B BRI E
BH 40 am(UNXPHERAPWAPBEER), BRKA
AREZHBRRKEBRHE ¢ 7 0.3 mg/L(EF KA
BIRRME) . EEHAH T IR HERIE R ERBERERR
0.25 mg/(m’-h).

2 HREWR

2.1 BHRYBLEREST

WRIE IR Y 3 AL A AR W E R A S
B A RBASNE AT TN MBS AL
B3 b A G 4 S5 A H

REERRA, BRI AERNEFELFETRRIE.
A0 .BE5E CEREENAFAR, BHER
BEAEFRSENLEY INEBHETCHEMBUE, FE
fu ik % ¥ 4 a-FeOOH ( Geothite) 1 7-FeOOH
(Lepidocrocite) ¥ ; NEE R N BREELEH, TE&A
1R 4549 K Fe, 0, (Magnetite) 5 .
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BYVR=MGULEY, MABRKI _HEM =Mk
FFEERLEY . A ME K e &G T o
HEFHB&K EEMKOBRE &M (pH MM E K
#) EhEREZGH (BREXF)NENEF(EE
FEHRIWEWMT  ERRAFKNDELER
Y XA R E TR E R,

2.2 pHXE&BRARME W

REEECHEREKEN | mgLEL IR THE
HEHEKKMKEEFEKFE pH N 6.5.7.0.7.5.7.7,
8.0OMBSHE 6N pHBENMNEBRARKL MW .
ITRIBRFPREBBEAKE(DO)ELEE(LTR
30 0.3 mg/L) Ml pH RHYEAARLE (LT H#3550.2), 1
EREFMTHERRER KBPERAERE T
BT pH 6F, &5 B E M T M, 555 &% pH
HI&MT , BE S TR 180 mg/L.

HE 284, % FiE¥EXRK,pH 7E 8.5.8.0,
7.7.7.5.7.0 1 6.5 &M T, BHEEDFIH
0.031, 0.040. 0.061. 0.136. 0.247 F 0.377
mg/(m’ -h) . Tixt FREH KK, pH 7 8.5.8.0.7.7,
7.5.7.0 M1 6.5 WERMT ,SBHBEESHIN 0.059.
0.096.0.213.0.280.0.618 F1 0.886 mg/(m’*h).
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Fig.2 Effect of pH on iron release rate
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Y pH, & BUK B 5B W R MG, A BB 4E 35 B R

B ATEFHTRERRARVERER, AR%
BRTHEARFEE pH HREBBREAKELXET. R
TF3) 8 A R %oF 4 R T Y B

BREEE pH=7.0( L FT&#310.2 myL), B R
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EEME; YWE N 200 mg/LEY, B HE BB,
BA R ; T 25 E N 300 me/ LAt , 8588 B 2 4
AE, A EIRA S K R RS, K 88 R B
FEHRE. BBE4TLUEDL, EFHRNBELEGT,
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HOSHEHT AELREBRERNAMAR.

02

—o— HEAXRK
- o1l —a— RHEH XK
5 0
E
% Or
£
A
® .01
§ pH#M¥1£6.8~7.2
# oo | WMESRET-13myL
-03 . L 1
0 100 200 300 400
B /mg L1
M3 BENZBRIEENER
Fig.3 Effect of alkalinity on iron release rate
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Fig.4 Comparison of the effect of alkalinity

on iron release rate
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Bk PR AR 2L 1Y% 170 D Vi R V-4 . S OB R, K R B B
MRESER, RN R KBRS WU [ #
7. KPFREEBD; HBEMRN, KFRBRBRS
B, BN (51 75 5 O 1) AT, S LB SR BRI .

2.4 BREMEBRBEAZHZENE

REH W EE R KMEXBERK,EE pH =
7.0, T DO X 0.3,1.2.3 f1 5 mg/L5F 5 N EE
EHEMGBERAZRNER. LK IR PRRF pH
FUERARE(ETEs02) MBREKRERELE
FE(ETH310.3 mgL), W ERERETHEBRRK
.

B s A EE N RBREOERN T, N TR
£H¥KK,D0 K 0.3.1.2.3 f 5 mg/LAS, B HGE
4y % & 0.320, 0.273, 0.115, 0.103 1 0.028
mg/(m’+h) . TX FREARKK,DO X} 0.3.1,2,3
5 mg/LBY, 8k B B & 43 51 4 0.891.0.620,0.173,
0.118 1 0.092 mg/(m’*h).
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TR ETFES , MEKX, BERETLLEE 3 mg/LLA
&, BB BE SR AR E /D B 7B R 5 A R K
K. PEKK, FREAEEEEMRT 1 mg/L, 58
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Fig.5 Effect of dissolved oxygen on iron release rate
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RSB RRF pH ZEEELST(ETES0.2),
BREAREEAEZ(LTHES 0.2 myL), BETE
40 mg/LEH .

HE 6 Al A B SRBEERNITE BT
¥ R 30,100,200 F1 300 mg/ LI i 8k B Ak R 43 3l
29 0.088,0.117,0.366 F1 0.830 mg/(m’-h). & & ¥
WERS KBEHERK.
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Fig.6 Effect of chloride ion on iron release rate
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KR EBTFHRERERNEBREATITHN.
2.6 BZKBHEBELH
BIHSRRBATARKERGTHEBRRK
EREEUTESEMERBERRBEREE 0.25
mg/(m’ - h) HEFHIRE, TUBBAFRKRSE &M
TAKEMIHEBERARNEMER . OEBRE
M1 mg/L, BEFHREREY 150 mg/LEMHT , RN
WEAAT pH R BEHERKWEBERAR, EXE
RIAKH pH BT 7.6; Q7 pH N 6.5, RE B FHRE
AR, 0 R O0E i 48 ) 98 BE Ok 4 1 B IOk &k
BRAR, ZEREMKNHEE (B CaCO, i) B2
150 mg/L; @ 7E pH K 7 &MA T, R AUE T 8 H
BREXEHENKNEBEAR, EREMAKH
BREREEN 2 mg/L; QR E F7E 150 mg/LLA £
BLEBRAREE™E, FEAY pH.BESH b
KRFGRBERRBERAR .

3 &i¢

()EEMRXBRAKE KM T KB HOE F AR
# pH E W T+ B B .

(2) WM KR K R KA T 08B HOE R AR
FH W W TR T MK . 72 AH B 89 K JRK BE B &
BT, BB 3R BE pH 1H B9 T 5 T R .

G)BEMXBKERGTHEBEREREE
T % UK B B T T PR

QWERMAKNEGBHREEMERAE FRENHA
BHAR.

GIRERE, EAARFRENELBAGRE
BERRGT, EBEHERNEBERARNERK
AHEENLELRGE:pH KT 7.6, BE KX T 150
mg/L, EBERE KX T 2 myL, BB FEE/NTF 150
mg/L.
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