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Removal of Dissolved Organic Matter During Groundwater Recharge Using Reclaimed Water
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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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1.1 #&#] SAT B HIEH RS

SIS A SAT M+ R G 3 IR LA A
BRI AL, B AR HIEAE MR R 55 em, W42 10 em,
AR A 3R NS 2.0 em (9BRA F 50 cm [ 338 4
B4R AU ES T 2~3 m Y+, HHEH
RRTRERE , HTAEN 1714 g-om™ FLRE
A 0.35, HAERSEIECR P sh 135, B AR T R
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Table 1 Parameters of soil physical and chemical properties

ZH BiE

pH{E 7.35
AL &gk 2.8

FHES F A4 B /emol - kg™ 14.02
W (2~0.02 mm)/% 61.5

T #982(0.02~0.002 mm)/% 20.2
Hikz(<0.001 mm)/% 12.3

HHERGM 2008 4F 4 A TFRIFFLRIEHE, RA®E
SR IEET X, REMKIITMHR 0.6 m-d?, B
BIEER R R 471 L-d? . B2 FAMIEHFEEK
BCLREAK, FERERITE 4 CRETRE. RER
FEJERE 1 R BURRRS BB O BUE /K 2 K, BURERT H
IKER AR TS KA 4, KRS HT Z 5T
TE 4 CHEM TR FE.

1.2 BHEKkKR
RIGHA [A) AR KK R AR 2 PR o

F2 BEKKR
Table 2 Quality of reclaimed water

KGR o KFFERR e
COD/mg-L™* 21.5+£3.2 pH 7.1£0.1
BODs/mg-L* 3.0£2.1 TDS/mg-L™ 555+35
$S/mg- L <5 o 711
TP/mg-L* 0.5+0.08 bLifis 0.5+0.2
NH;-N/mg-L* 2.1+1.2 B (Ca0 1, /mg L") 7.67
TN/mg-L*! 1.5+£2.5 Z/mg- L 0.06+0.02
i/ /mg L 0.1+0.02 4fi/mg - L™ 0.03+0.02
1.3 DOM 44}

AR LR B SCHR 7 6 X 40759 HEAT O™, 43
FIHBAT

(1) Bttt 045 pm RIS UG AO7KEE 20 L, FH 6
mol -L" HC1 fRfL.ZE pH 2, @1t AHE HRIRAY XAD-8 FlI
XAD-4 RAEAE, L2928 1 BV b, XAD-4 Jii W H i
BRI R 35K A P14 (hydrophilic fraction, HPI ),

(2)3d B 5E RS A 3 IRIAFRAY 0.01 mol - L™ NaOH
MR ARRE , LB A 0.5 BV-h™' , XAD-8 S il H Y
A O Y K g KA HLER  (hydrophobic acid,
HPOA),XAD-4 [ i i A HLA) i 8 SRk A
HLER (transphilic acid, TPIA ),

(3 )% S v 5 2o PR S 1 22 4 ) g gk — 25 B 86
aift .

TR A i SR FH A K LB 6 48 i AR B 85— O B A
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Figure 1 Influent and effluent dissolved organic carbon(DOC) concentrations
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Figure 2 Influent and effluent mensal DOC concentrations and mensal DOC removal efficiency
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HEVERT, R4% DOC BIZERFR AL 41.4%; L)
JG RGN DOC [ ZBREEMA T [ (HEATRE

DIRGAHRER) T AR RBIEST, BB RS
TEARFTREXT DOM [ EBRALEE, 4Nl 3, 2008 4F 8 H
2 2009 4% 1 A, RGE#/KFEH DOC 2 5.27 mg- L7,
7KK 330 mg- L, EHEBR R K 37.2%, HF 0~0.5 m,
0.5~1.0 m,1.0~1.5 m =B i) KBRES35430.1%.5.0%
M 2.1%, RE, FEHAIH) 0~0.5 m X DOC Ay ER
RORER , AN FBRVERR 81% , Xt T R4
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R 23R T B R FE A Y REA#AE A", XUE Shuang %¢HfF
5% SAT Xf & Hi7k s DOM By &3, EBREAE
BLRHEFE 0~0.5 m fYRZE H 3,
2.2 DOM A4 &#e

FAA AR 232 B AE K A 7k FR DOC Y 3 Fhe 432
&l 4, #E7K FF DOC By& 8K 5.580 mg- L, Hi HPOA
& 34.1% ,TPIA 5 16.7% ,HPI /5 45.7%, H 7K DOC
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Figure 3 DOC removal efficiency in depth
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Figure 4 DOC concentrations of the DOM fractions in
influent and effluent

H& Bk 3.520 mg-L7, H HPOA 5 34.1%,TPIA
i 16.7% ,HPI (Y 45.7%, 7] W, A-4F R G K H 3K
AV FEMAYAS, KA PRIKZ, TN
TP KB VLBRAY & B AR, HiX 3 Fp4 4 S
B TENEYLE RS, 535 G#EE K DOC 1
96.4%7F1 96.9% ., LA ZGix HPOA TPIA F1 HPI [
FBR A RR 33.9% .21.5%F1 44.1% ,SAT % DOM
ZHA I F R FR KN HPI>SHPOASTPIA

Joerg E Drewes 2513 7A & SAT X} DOM ) 2=
B F IR A A , T R 0 A 2 Bt %o it 7k
B EBRAE R EE IR, A, B XTTS
KT G K H 43 B8 SR Y 3 R4 4 A AT AR ARABCT
AHRAFSE, FBH AT A 4B K/ T 2 HPISTPIA >
HPOA® 444G 45 5, 763X 3 F DOM 443+,
SAT X} HPI () KR35 = /2 H 4 HPT Ay AT A fb B
B WiAAb MR 229 HPOA H TPIA [y 2Bk
4F , NZVA T F HPOA AW REFR AR BY , i8AG +3EXT
BiK A ML AL 2= R
2.3 DOM SRR

K =10 B etk L #Y THMFP 2y 258.76 gL,
H7K A 230.20 pg- L, THMFP F&E T 11.0% ;357K 5
ZTRHE L HAAFP %y 840.42 pg-L, H7KHK 660.00
pg L, HAAFP (&K T 21.5%., [H%y BPDFP {K#i T
DOC ¥ & ,DOM ()& AT L LA Specific BPDFP 3¢
VAT, Specific BPDFP B[l iy 43 J5i & A HL4) ) BPDFP
(ngemg™), #IKHY Specific THMFP 3 42.77 pg-mg™,
H7K A 60.90 pg-mg™, ¥E SAT FRHE KT 42.4%; HEK
Specific HAAFP 3 13891 wg-mg™, H7KFK 174.70
pgemg” HERT 25.7%, BIZ3d SAT b3 5 FAKH
i) BPDFP <375 i kAi%, i Specific BPDFP #1F+5

3 #ig

(1)SAT R %Xt DOM fy £ BRAE F7E A B [ A
—FE B R R S RN
HYIREfE B DOM RIS R G E R, #E7K -+ DOC
H5.27 mg L7, H7KHK 3.30 mg-L7, FEHERRERN
37.2%, 81%I1) EBEAE FI2TE 0~0.5 m NSEH . FrLA
RZE TR SAT hiEEMI S, HIEYMRN
R DOC EBRICERE,

(2)DOM 43R 5 R KM, TE SAT RGEHEH K
o SRR VAR FENA VLY S, KA LR
W, ik R KA PLER & BBk, = FHEHK
BN 45.7%.34.1% .16.7% , 1 K & B4
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