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Effect of pH on Bio-clogging of Groundwater
Source Heat Pump Recharge Well

KANG Han ,WANG Mouwei,PAN Jun ,ZANG Chunyue

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University , Shenyang,China,110168)

Abstract; The effect of different pH values on biological bio-clogging in groundwater source heat
pump recharge was studied to provide theoretical basis for future biological bio-clogging
prevention methods. The groundwater source heat pump project of gliding hospital was used as the
main research object. This project’s actual recharge process was simulated by indoor seepage sand
box,and the variation law of water flux, porosity and microbial growth was analyzed in this
process. When pH is 6.5, the change of water flux and porosity is great, the number of
microorganisms is large ,and the biological bio-clogging is the most serious;when pH is 6,6. 5,7,
7.5 and 8,the growth of microorganisms is better at 9 cm from the outlet of the sand box. So in
the groundwater source heat pump project, properly increasing the pH value of the recharge water
can effectively prevent the biological bio-clogging during the recharge process of the groundwater.
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Table 1 Test water

pH 4 6.6.5 pH }7.7.58
e B/ 2 R Jo e R/ 2yt i/
R NIEN 2 ih 44 R BT e S

(mg-L7") mg (mg-L°") mg
NO; 3.5 KNO, 45.7 NO; 3.5 KNO, 45.7
Mn? 1 MnCl, -4H,0 28.8 Mn? 1 MnCl, -4H,0 28.8
Fe’ 3 Fe, (SO,); 110.0 Fe?* 3 (NH,),Fe(S0,),-6H,0 168.5
S02- 120 Na, SO, 1144.3 NH,! 1.984 — —
NH,' 1.984 NH, Cl 46.2 S0%- 120 NH, Cl 1297. 6
NO; 0. 06 NaNO, 0.7 NO; 0. 06 NaNO, 7

CH,C00 - 2 CH, COONa 22.23 CH,C00 - 2 CH, COONa 22.23
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Table 2 The variation of porosity in different pH

o WIRTAAAL  EZERTEMAEAL  AUS T
B/ % B/ % LR/ %
6 58.6 29.1 20.9
6.5 60. 6 30.3 18.6
7 52.9 25.4 20.3
7.5 58.0 27.4 22.9
8 56. 6 28.0 20.9
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