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ADSORPTION PERFORMANCE OF DISSOLVED ORGANIC MATTER BY IRON-MODIFIED
ACTIVATED CARBON FROM SECONDARY EFFLUENT OF WASTEWATER TREATMENT PLANTS
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Abstract; In this study, coal-based activated carbon (AC) was iron-modified using the immersion method. The effectiveness
of iron-modified activated carbon ( Fe-AC) in adsorbing dissolved organic matter ( DOM) from the secondary effluent of
wastewater treatment plants was investigated. EDS, XRD, and FTIR confirmed that iron was successfully loaded onto the
activated carbon in the form of Fe,0,. After modification, the surface area of activated carbon increased by 29.3%. The Fe-
AC exhibited good capacity for adsorbing the DOM in secondary effluent, with DOC removal efficiencies of 50. 0% to 63. 5%
and UV,,, removal efficiencies of 71. 3% to 88. 2% , both significantly higher than AC. The adsorption of DOM by Fe-AC was
well described by a modified Freundlich isotherm. In addition, Fe-AC presented good adsorption performance for NO; and

PO?"

+ » with removal efficiencies of 55.4% and 76. 5% , respectively. The three-dimensional fluorescence spectrum and UV-
visible absorption spectrum indicated that the DOM in secondary effluent is dominated by humic substances produced in
microbial metabolism, and these organic components can be effectively adsorbed by Fe-AC. In conclusion, Fe-AC adsorption
is an effective technology for advanced wastewater treatment.
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Figure 1 Material characterization of AC and Fe—AC
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Table 1 The pore structural parameters of AC and Fe-AC

i BET [LRW A/ WAL REB,  SAER, Bl

(mz/g) (1112/g) (cma/g) (cm3/g)
AC 1184.751 410. 183 0.578 0.172
Fe-AC 1531. 892 1036. 232 0.730 0. 431

DOC Fl UV, R % 7 5 H 50.0% ~ 63.5% Fl
71.3% ~ 88.2%, tH A #& & T W & ¥ ™ T AC
(39.0% ~59.9% 1 62.5% ~83.4%) ., NI, 1 4% 2k
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BEECT T3 SR R Ak Ot S T T R R T R T SR B
A3 22 A T WM S K AT MILLE 43 B9 R BE
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i, DOC F1 UV, F5FR 355135 3 62. 3% F1 86. 8%
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JERB &, 2R R BRACR A& 5 A, #i 5 Fe-AC
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Figure 2 DOC and UV,s, removal performance at

different dosages of AC and Fe-AC
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Figure 3 Adsorption isotherms of DOC and UV, on Fe-AC

£ 2 AC # Fe-AC 3t NO; #1 PO} By Ft 14 &k
($£mE 0.7 g/L)
Table 2 Adsorption performance of nitrate and phosphate

by AC and Fe-AC at a dosage of 0.5 g/LL

5 i i AC Fe-AC
845 WIE/ MR, EBRR, MG, KBR%/
(mg/L) (mg/L) % (mg/L) %
NO;-N 5.61 5.06 9.8 2.50 55.4
POZi—P 0.34 0.21 38.2 0.08 76.5

2.3 EMATE DOM 3 Kb B sh b H e T AL
T R AENE PE S BN TR DOM = 4E 5 6O
R R AEHE B AN 4 R 3 Fra . 16 W BT,
T K PTG AR 1A W] IS G | X
AWCK B R C W[ E/E, = (320 ~ 360) nm/
(420~480)nm "' 1 AT 41 g H K R DOM L
JERERR ISR &, TE MR IS IR S R
T WA, R WG PE e g K ) S R R 2 R L
A B B PR AR H Fe—AC W B RS T AC,
WEAR T P e W B 1 3 2 A A 55 Y 9 Ol i ) X iy 28
Mk &R BIE[E /E, =(270~280)nm/(300~310)nm ]
MO EMR TIW[E/E, = (270 ~280) nm/ (320 ~
350)nm ] X 2 ANEER A BEOE Y B AT AR
T3 e R o B 11 5 2 A T R ISR 55 T R A TR
F18) W52 A A SR, (o 5 2 1 o 28 0 T 1 R X 5 i G
PECHEEL FL WO A 370 nm I, 26 & St
JEIEFE 470,520 nm &b 7650 BE A HAA , AT R4 7R
KH DOM B SR IR 4 Fl< 1.4 B, DOM L) i 5
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Figure 4  Fluorescence EEM of secondary effluent before and after activated carbon adsorption
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Table 3 Fluorescence characteristic and UV-visible spectral index of secondary effluent before and
after activated carbon adsorption
KRE PELRFE TR %L A -T OGS S8
5 IGHE R F1 J& FE Ak T8 2L HIX A 4 P4 ¥ BIX SUVA260/[ L/ (mg-m) ] SUVA280/[ L/(mg-m) ]
W [ i 2.50 6.95 0.90 1. 246 1.016
AC T M5 2.35 6. 69 0.42 0.853 0. 644
Fe-AC W[5 2.27 4.55 0.26 0.536 0.438

AR E ;Y FI>1.9 BF,DOM DL A4 K E A
WESEh =g K FI ik 2,50, %8 DOM £ 2k T
WA AR B T, GG R WS FT 48
AT R, TR ALTE B HIX B930% KR 254 nm
F, % 59 B K 7E 435 ~ 480 nm OGRS E 5
300~345 nm ZOGIRERIMEZ I, AT RAEK H DOM
AL FE T L ARHFSE gk HIX 4 6. 95,
IR B A AL ERAE (6<HIX<10) . 28 AC W ff 5 , HIX
TREZ 6.69, 8 FHALRR FEEI AR B B . T4 Fe-AC W}
B HIX W38 B AR & 4. 55, 52 0 55 )65 5 AL 5 AiF (4
<HIX<6) , %W Fe-AC % ¢ 7k o 4 Ji o it B A
R EBRACR ., AR E BIX M LKA
310 nm B, %850 % S OGIE7E 380,430 nm £k 2¢O iR
JE 19 LR, AT JH R i R DOM AR STk e, 2k
7K BIX 24 0. 90, R BIAF7E AL 2 (1087 £ I A R DOM,
235 PE A IR, BIX 3% KR, 26 B 3% 1 ¢ I B X
A A TR DOM BLAT KL A L BRASCR |

T K AR I PR B W BRI R DOM 58 Ah -] L g
WO B TSR AE S O i an & S RT3k 3 FiR ., W
S T . 58 41 =] D W e S % PR A BRI Y a0
A %S T g K R DOM & A K & LA
0 = S e R = S ¥t 4 D
WO 5B G 0 AR A G A K 230 ~

300 nm Ak, FBHE M g K H g DOM B R
B R IR B RACSR , B Fe-AC B BCRAE T AC, SUVA,,
55k 260 nm AL UL R AL a,, 5 DOC MR EERY LE
{8 ,SUVA,,, 7E%4h 280 nm At WU R oy, 5
DOC ¥ £ () F {f, SUVA,,, F1 SUVA,,, Al 43 5l & 4
DOM B 7K 20 43 1 & B AN 35 & PR sR 5597, & 3
AL M R B FS KRR SUVA L, AT SUVA,,, 35 1
B, 22 W06 4 e B 1 25 B K P g K 1 55 B 1 A AL
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Figure 5 UV-visible absorption spectrum of secondary effluent

before and after activated carbon adsorption
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