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Removal of dissolved organic matter (DOM) in secondary effluent
by soil aquifer treatment system modified by fly ash
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(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, 150090 Harbin, China;
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Abstract: To further improve the removal of the dissolved organic matter (DOM) in secondary effluent during
the laboratory-scale soil aquifer treatment (SAT) , fly-ash (FA) was added to the traditional soil columns as
an additive in different proportions and filling patterns. Removal and transformation of the trihalomethanes
(THMs) precursors in secondary effluent in the FA-additive SAT system was investigated by the analysis of ul-
traviolet absorbance at 254 nm (UV,, ), dissolved organic carbon (DOC), specific ultraviolet light absor-
bance (SUVA) and excitation-emission matrix (EEM) fluorescence spectroscopy. The FA-additive enhanced
the reduction of DOC, UV,;,, SUVA and THMFP efficiently. The increasing of FA dosage would lead to a
high removal efficiency of DOM during SAT operation, but the biodegradation of the columns was negatively
affected. Experimental results demonstrated that the combination of FA adsorption and biodegradation in soil
could achieve a better removal of DOM. Fluorescence intensity showed that the FA-additive could effectively
remove aromatic acid proteins, humic-like and fulvic-like materials ( THMs precursors) in secondary effluent.
Key words: soil aquifer treatment; dissolved organic matter; fly-ash; trihalomethanes precursors; fluores-
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mg - L -

Lt

5 L
mg-L' mg- mg - L7} mg - L! mg - L7!

EHfE 7.8+0.1

50+4.6 9.7+1.3 83x0.9 16.3+0.7 3.2+1.7 7.3x1.7 3.3x1.2 40.9+10.4 29.9=x11.1

SAT F 4Gt i AR HAMETL T8 B9 WK,
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(3.7%) . Fe,0, (3.3%) . K,0 (2.4%) . TiO,
(0.7% ) . MgO (0.3% ) Na,0 (0.2% ) Fiksse it
(LOL) (5.4%) , @0t Ry bt /K. E BET ( Brunau-
er — Emmett — Teller ) & fR 4 T 1.25 ~
15.61 m*/g, -1 {H N 2.24 m*/g. BN T
850 ~ 960 kg/m’. % Ky MK 32 B AL B K : A1 B
(Si0, ). W BR %5 #M ( Na,ALSi,0, ), % 2K £1
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YL HE 280 ~480 nm, DK< 1 nm. 7 Hij & /K FE
DOC JiT & B % 1 mg/L.
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Quanrud 21 11.0 54 1.0 147
Quanrud 13.0 56 0.8  365x5
13.0 75 1.5 365x5
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FP [zt a2 1. M R G i1 ThE a5 (SO 4
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DOC i) & Fria# 4 — 2. 5 SFA4 FEAH L, SFAL
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EEM il ) vz W T A SR K AR L 4 e
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EEM S 3% 18 % 73 o 5 A X 3, I A X
I (Ao’ Ao = Agpoas0/Aaso-330) RERAIRIETT
PEAE BT, DX L (A /A = Asgas0/Asz0-350) N
IRAPRR T AL A B, X e RS ot
A/ Aem = Apg-250” Asso-as0) 5 X3 IV A A i
;ﬂ%(l\ex//\em = Aso-250" A200-380) 5 %E@a%%ﬁ
KBV (AN = Asase/Asgoago) - BT RN
SFA1 -4 SO H: 7K & — e Ab#1H 7K X 1 ) EEM
T AT, AR AT e J3E I 2 ' 56 52 -5 1) T ok 2 i 2k
PRI FRAIXF SAT REGeH K H DOM # 2 B % & 2t
FIHISE.
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(d)SFA4 R RS0

()SO R4t Hi 7K 9 e &l

(O G KT

7 SFA1-4 F SO Z&4H/Kk B Z R4 I8 H AR KA E

K4 Chen 257 (Y BE 5T, #1 A EEM S48 5]
RPBCHE TT DAHEAT 5 B35, A5 B 25 M O A
X dE, B3 X SRR 43 ¥ (FRI 40 Bk ). FRI 4
Wri Je A EEM S BT A 52 65 B S, AR 4
PRSI POERR EEM SRR 5 A
KA 1 FF 9 ), 3 3o T 42 X A o R B
(@,,) Hefk EEM Y6i¥, @, , Fm A MUY
DOM ) Z5E Y630, 7T 5 W £ X7 33— DX
SELEAPIT AN & i, By, Fom S K1Y
ZHPOCRE. @, , Dy, B F AR

¢i,n = MFifI(Aeerm>dAediem9 (1)

d)T,n = chi,n- (2)
T(A A ) AR — RSB T R ) 5%

DGR EE s MF, y—DXIE E 28, HE S TR — X
SRR A3 TR SRR 0 T AR L 4R . — g ab
7K e SAT 243 7K EEM Sl €6 7 i) FRI 43
Pra SRz 3 pn.
£3 SFA14 F SO RGHK R Kb IEH K EEM i
D, BT 10 °AU « nm? + (mg/L) ~!
@, , 534

P by,
P, Py, Py. Py, Py,

SFA1 3.37 7.98 11. 62 6. 67 7.49 37.04
SFA2  5.07 5.39 9.94 5.1 7.15  32.65
SFA3  3.05 7.09 9.26 7.96 6.38 33.74
SFA4  2.17 6.27 9.05 5.64 6.02 29.15
SO 4.21 11.37  13.54 9.63 7.88  46.63
SE 2.98 10.59 12.11 8.58 8.31 42.57
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SAT 7K THMFP {845 il & i 2%
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