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Abstract; To prevent the “red water” problem caused by source water quality variation in
groundwater distribution networks, a pilot-scale test was carried out by conveying effluent from two actual
surface water plants with different water quality in a long-term groundwater pipeline in a northern city.
Scale layer of the pipe conveying groundwater was thin, which composed of goethite as the main crystal
iron oxide with magnetite/goethite mass ratio of 0. 09 and low stability. After conveying surface water with
Larson ratio (LR) of 1.72, the increase of effluent turbidity and the total iron in the pipeline were higher
than those of surface water with LR of 0. 37. The surface water with high chloride and sulfate
concentration and larger LR had great influence on the scale of the groundwater pipeline. By increasing
the influent free residual chlorine concentration for oxidation and stabilization treatment of the pipeline in
advance could effectively reduce the release of iron and the risk of “red water”.

Key words: surface water; groundwater; pipe scale; iron release; Larson ratio

EE€WB: BERKEFTHREHNSEERKZEKXTT(20172X07108002); ItRTHEFAAES R TE
(2016754154700G153 )

.52 .



www. cnww1985. com

R ORI AT T R E M SRR 0 R A A R AR R

#36 5 %23

2014 AERKALIR R 4 — B TR K 5, b
B 7K RE 14 iy, ANCSE BRI T p K B AR 0
K, 2SR I 3 T K K U M S R T L
THE] 2020 4R BRI X 4 4 8 ek i
KT AR, AN S F K TT R 5 T K 9 R
SRy T, (HAME K S A R K AR EE, B A
J \Cl™ (SO~ Al NO; 4 /K it #8545 22 il e k7Y,
RS IE 2T, 3 7K T 1 s Xt i S 4 Ak o A T
F 5 ot K L A J 2 EDAS IR ) TPk B AT 4
S, Hodr, L A SOT™ A B T v 2 (2 b 4 3 S ok
IR, B 3 AR 3 T e DU o4 b AN A ARl , I
T T ClT S0 M HCO; Y I £k 48 K
(LR) P Akt e S G — b il i 5 B
FRASSEIR 19 Y LR 2 52 Wi B A5 Ak R B L I
Z LR SERBOICE R IEA G, A — T, Sk
Hb R A TE AR L, R 0T 26 b T K R 45 TE P BEAE
Ve J2W, A DR IRIG o A, S A G 5 U R 5%
R ek KIS | SR N BT 5
MK K BT, A K B R 0

W FE AR A S5 A A RS T a6 b 7K T ik
T I SR , X 44 3R D 47180t 2 70 R i g 43 7k
GRAEEE L, W, EH R B K
TEH T K KR T8, SR FH BRI K 5 2 5025 B R 1Y
SEBR AR TS5, B S AS [R] 7K 5T 1) b 36 7K 5 0T
K01 b KA T A AR A R i, I s
Tt
1 MHE 7%
1.1 LEEMIEAK

TEAL Ty FETh DA R K A K IR A A KT i K IX
RIS U I 7E 20 4E L L 1) DN100 #54k %5, R4
MrsBE N Y, HFia 6 B PR A % Z B, 70 i
AT AN (7] 7K 3 10 552 B b 3 7K R A A 40 5
55 o TR IEYZHL e de ok A N R & B 1k 45 18 R A
YRR, LA R i SR 45 R . S K R L Rk
KRR B AL C BASKT CRAB T ZE) M)
K (LA fEifRbR7K B .C) .
1.2 XWREBEHIET

SEERAE AN 1 R . SCEAE TE P i AT I
THRIETT, 3847 B B ik I e 1428 i 2R 5 S B B
KPS TE P o 1 1) 455 24 b, DAASE T 7K o 1) BBUAE:
1AL B s B[] 390 A 0.2 4.6 Fl 24 h [ i K, K
W 7K KT

/E‘
seokeps| R J

B EREREE
Fig. 1 Schematic diagram of simulated experimental setup
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Tab.1 Comparison of water quality among different water

N

AE'\
S
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sources

i H bR 7K Al K Biii K C
pH {f 7.66 | 8.13 | 8.15
HhEE/NTU 0.17 | 0.57 | 0.35
BB (L CaCO, )/
BB (L d,l ) 200 116 200
(mg- L)
R RE (L CaCO, )/
R (U d,l ) 226 152 307
(mg-L7")
S4k¥/ (mg - L") 14.6 | 9.00 114
Wilkth/ (mg - L") 22.0 | 29.5 180
IR (AN ) /(mg - L) | 5.17 | 1.60 | 3.32
LR 0.21 | 0.37 | 1.72
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Fig.2  Scale morphology of experimental pipeline
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Fig.3 Increase of turbidity and total iron of effluent from
experimental pipeline at different stagnant times
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Fig.4 Decrease rate of free chlorine of effluent from

experimental pipeline at different stagnant times
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Fig.5 Comparison of turbidity and total iron of effluent from

pipeline treated and untreated by oxidizing
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