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Removal of Dissolved Organic Matter During Groundwater Recharge Using Reclaimed Water
LIU Wei, LIU Xiang, XIN Jia

Department of Environment Science and Engineering, Tsinghua University, Beijing 100084, China
Abstract Groundwater recharge with reclaimed water has emerged as an integral part of water and wastewater management in arid regions of
the world. The objective of this study was to investigate the removal and transformation of dissolved organic matter DOM  through labora—
tory—scale soil aquifer treatment SAT soil columns. When the system was stable, the DOM average removal was 37.2%.The main DOM was
fractionated into 3 fractions by using XAD resins hydrophobic acid HPOA , transphilic acid TPIA and hydrophilic fraction HPI .
HPOA, TPIA and HPI reduced by 33.9%, 21.5%, 44.1% in laboratory—scale SAT columns, respectively. The reclaimed water had a high dis—
infection by—products formation potential DBPFP  during disinfection. SAT reduced the trihalomethane formation potential THMFP
and the haloacetic acids formation potential HAAFP by 11.0% and 21.5% respectively. However, the specific THMFP and specific
HAAFP increased by 42.4% and 25.7% respectively. The results indicated that SAT columns could remove the disinfection by—product pre—
cursors, but the remaining DOM had higher chlorine reactivity.
Keywords groundwater recharge; reclaimed water; dissolved organic matter DOM ; trihalomethane formation potential THMFP ; haloacetic

acids formation potential HAAFP
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70% 1
30% ) Table 1 Parameters of soil physical and chemical propertics
pH 735
lg-kg 2.8
° N femol - kg™t 14.02
o 2~0.02 mm /% 67.5
0.02~0.002 mm /% 20.2
. 5 <0.001 mm /% 12.3
o 2008 4
“ 7 0.6 m-d™
“ 7 471 L-d™ 2
1 4 C o
- 2005 ( 1 2
)
o 4C o
, 1.2
[310 2 R
2
dissolved organic Table 2 Quality of reclaimed water
matter DOM
“ COD/mg-1"'  21.5+3.2 pH 7.120.1
BODymg-1." 3.0+2.1 TDS/mg-1" 555135
[5-8] SS/mg- L <5 7x1
[9]O DOM TP/mg- L™ 0.5+0.08 0.5+0.2
oot NH;-N/mg-L'  2.1x12 CaO  fmgl? 767
° TN/mg- L™ 1.5£2.5 /mg- L™ 0.06+0.02
/mg- L™ 0.1+£0.02 /mg- L™ 0.03+0.02
DOM 1.3 DOM
[15-16]
1 0.45 pm 20L 6
! mol - L' HCI pH2 XAD-8
1.1 SAT XAD-4 1BV-h' XAD-4
SAT 3 hydrophilic fraction HPI
) 55 ecm 10 cm, 2 3 0.01 mol-L ! NaOH
2.0 cm 50 cm 0.5BV-h™' XAD-8
2~3 m hydrophobic acid
1.714 g-em™ HPOA XAD-4
0.35, transphilic acid TPIA .
3cm 3
20 °C o L,
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Figure 2 Influent and effluent mensal DOC concentrations and mensal DOC removal efficiency
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