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Performance of Magnesium Salt Modified Powdered Activated Carbon

for Treating Domestic and Industrial Mixed Sewage
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Abstract; Magnesium salt modified powdered activated carbon ( MgO-PAC) prepared by thermal
modification method was used to treat sewage from Jiaxing United Sewage Treatment Plant. The properties
of MgO-PAC were characterized by SEM, XRD, FTIR and BET. The adsorption and removal of COD,
TP and NH,” = N from sewage by MgO-PAC were studied. The resulis showed that the specific surface
area of the MgO-PAC material was increased by 121.22 m’/g, and the optimum dosage was 50 mg/L.
Under the optimum MgO-PAC dosage, the removal rate of COD, TP and NH, — N was increased by
11.7% , 54.4% and 17.9% , respectively. The adsorption of COD, TP and NH,” - N by MgO-PAC was
more consistent with the pseudo-second-order kinetic equation. MgO-PAC material provides new ideas for
the treatment of domestic and industrial mixed sewage and upgrading of the wastewater treatment plants.
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PR OV P A (4 ] 9 2o A 23 DL B A T
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Tab.1 Wastewater quality of primary settling tank
mg -+ L™
i H| COD | NH; -N TN TP SS
Bfd 220 ~280[11.0 ~15.6|20.7 ~28.6|2.7 ~4.5[130 ~290

1.2 Bk
1,21 BPRIRAE oK IR AT 7%
Xt PAC Fil MgO — PAC #1 Kl i# 17 SEM — EDS |

XRD FTIR 1 BET F &) W i AL FAE, 15K B 1
NH,” = N, TP F1 COD 435Il 5% F 4% it 75 40 o6 % &
2 VR ER G RN A D A
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A3 10 mg (%) PAC il MgO — PAC, B & > 50
mg/ L, A 25 °C {435 55 95 46 b, o877 5 3R
150 r/min, 5337 5,10 .30 .60 120 ,240 360 Fil 480
min B[] SBORE , 3 0. 45 wm 38 55 0 & COD TP
AINH, - N,

1.2.3  MgO - PAC #thn ik

B 10 4~ 250 mL HEJE L, 45 A 200 mL {57K,
A mA 1.2.4.6.8.10,14 .20 .30 1 40 mg [
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HEEE 3 K,
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b. MgO-PAC

B 1 PAC #1 MgO - PAC #9 SEM B &

Fig.1 SEM images of PAC and MgO-PAC materials
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Fig.2 N, adsorption-desorption isotherm of PAC and
MgO-PAC materials
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Fig.3  Effect of material modification on COD removal
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Bt M 50 mg/L #8115 70 mg/L i, COD FEAK I
JE BTN s 85 i 100 mg/L s}, COD ¥k i
FEARFAE , VIO R R . 43k B R BT, TGk P
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Fig.4 Effect of MgO-PAC dosages on COD removal
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Fig.5 Effect of MgO-PAC dosages on TP removal
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Fig. 6 Effect of MgO-PAC dosages on NH,;” —= N removal
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Fig.7 Effect of MgO-PAC dosages on final pH
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Mg, (PO, ), SFULHE, A2 LULTE A A pH {5 51 0
10.4.8.0 5.5, X EH T 24 #0345 50 mg/L
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Fig. 8 Effect of reaction time on pollutants removal
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Tab.2  Fitting parameters of adsorption kinetics of COD, N and P in wastewater by adding materials

5 OH i ?ﬂ*ﬁﬁﬁ%*ﬁﬂ i Tﬂ:é&iﬁ?ﬁ%ﬁf{!
q/(mg-g™") | k/min”" R q./(mg-g™") |k/(g-mg™" - min"") R
PAC COD 65. 62 0.009 4 0.917 9 75.76 0.000 6 0.996 3
COD 63.11 0.0110 0.947 3 109. 89 0.000 6 0.997 9
MgO -PAC| TP 2.15 0.016 4 0.970 1 2.99 0.006 8 0.988 2
NH, -N 3.75 0.007 8 0.955 9 5.00 0.003 6 0.998 8

M2 2 1] LLE ), Lagergren Ul — 2% ) 24455 Y
LA B AH OE R B XT3 G 3l ) SRR R R 6 2R 3K
B, B PAC 1 MgO — PAC Xt COD FI%L B 1 i it

W EATA Lagergren 48 — 23l 1 ~A 7, 158 W R
A R A TR S L ) L S Tl TR R I A
P2 B, A B Ao 75 52 A 2 W BT AT LBE A 2 , 6
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