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Preparation and performance study of filter media made by

blast furnace dust for a biological aerated filter

LI Shan-ping, ZHANG Qi-lei, FU Jing, WANG Zhao-xiang
(School of Environmental Science and Engineering, Shandong University, Jinan 250100, Shandong, China)

Abstract: Filter media for a biological aerated filter (BAF) were prepared with blast fumnace dust as the main material, and with
clay and sodium silicate as chemical additives. Through the orthogonal experiment, the optimal preparation condition was ob-
tained, which is 79% blast furnace dust, 15% clay, 6% sodium silicate and 600 °C calcination. The filter media have the char-
acteristic of lower density, higher compression strength and larger specific swface. Soy sauce wastewater was treated in BAF by
adopting this kind of filter media. When the hydraulic retention time (HRT) is 4 hour, air-water ratio is 6:1, and the height of
filter media is 100 cm, the removal rate of COD, NH;-N and chroma is 70.3% , 74% and 60% , tespectively. This method in-
corporates the concept of circular economy and explores a new pathway to utilize the resources of blast furnace dust.
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Table 1 The main components and contents of blast furnace dust

TE EEI(%) JLE EEI(%)
Fe 2%.32 S 1.44
0 43.34 Ca 10.59
Mg 1.85 Zn 2.76
Al 8.42 K 1.90
Si 4.88 - cl 0.49
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Fig.1 The energy spectrum of the blast furnace dust
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Table 2 The results of the orthogonal experiment

K
2 1 2 3 4
BRI/ g 100 150 200 250
#it/(%) 5 10 15 20
RS/ (%) 4 6 8 10
BERIREE/(C) 500 600 700 800

T R R AR LA RARXS TR LR &

KFWAE 10 em, & 140 em BB LB B REAE
BARAYIE, X EB 25 E 100 em, R L
X, EHKFEE 1.8 Uh(iEEBFRE 4 h) , KK 6:1,
BE 25 ~35 CAUTAEBRTAHEER &
K, HK B : COD, 325 ~ 375 mg/L, NH,-N, 23 ~
28 mg/L, )& 250 ~ 400 1%, pH H 7.0~ 7.5. #fl 4
(I 3EURL L T /INEY B S A W U b A 3R R B K, T
EHITEMEKAE  COD.NH,-N ERRFM .
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(1) LAt ZRTH FIA B A BN IR AR b, SRk
HIIAB AR A,B, G, , B A E 4P BT IR AR I 2 Yy
150 SRS, K L IRANE 3800 15% , BERREN AR IN T 41
BH 6% ,FHIREN 600 °C.

(2) MAEEXSBP FLETKE R 5 ST i
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Table 3 . The results of the orthogonal experiments Lis (4*)
HE Z1%E GEHE
Fs A B C D bR E/ WE A E/ e
B LTI/ (g) Ai-L/(%) BEERSN/(%) BERIELEE/(C) (:i@) fkg-j-;E) AR/ B 1000

1 1 1 1 1 2.563 896.8 2.858
2 1 2 2 2 3.153 941.3 3.349
3 1 3 3 3 3.121 955.1 3.268
4 1 4 4 4 2.048 932.8 2.195
5 2 1 2 3 2.683 889.8 3.016
6 2 2 1 4 2.476 954.3 2.594
7 2 3 4 1 2.882 927.0 3.107
8 2 4 3 2 3.192 995.6 3.121
9 3 1 3 4 1.448 839.4 1.725
10 3 2 4 3 1.248 864.7 1.443
11 -3 3 1 2 2.262 990.4 2.284
12 3 4 2 1 2.527 1024.6 2.466
13 4 1 4 2 2.918 867.1 3.365
14 4 2 3 1 2.327 950.6 2.448
15 4 3 2 4 1.972 o 926.2 2.129
16 4 4 1 3 2.337 957.1 2.442
K, 11.670 10.964 10.178 11.960

K, 12.919 9.834 10.96 12.119

K, 7.918 11.869 10.562 10.169

K, 10.384 10.224 10.110 8.643

E 2.918 2.741 2.545 2.990

&y 3.230 2.459 2.740 3.030

ks 1.980 2.967 2.641 2.542

&, 2.596 2.556 2.528 2.161

R 1.250 0.509 0.212 0.869
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Table 4 The performance comparison of the four kinds of
filter media

PHEREFE IR miE TUEMR WA EWA
WEAE/(grem™®)  0.859 0.976  0.830 1.375

WO AT/ (grom™®)  2.098 2.280  2.200 2.550
2B/ (%) 54.5 53.3 50.0 10.0
WeRERI(%) <1.81 <1.62 <1.50 <1.00

BERE/(MPa) >2 >3 >5 >5
R/ (o g™')  3.84 3.99 0.46 0.88
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Fig.2 The SEM photos of filier media surface
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Fig.3 The COD concentrations of the influent and the effluent
from 4 to 10 days after membrane formation
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Fig.4 The SEM photos of membrane
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Fig.5 The COD concentrations and the removal rates of the
influent and the effluent after stable operation
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Fig.6 The NH;-N concentrations and the removal rates of
the influent and the effluent after stable operation
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Fig.7 The chroma and removal rates of the influent and
the effluent after stable operation
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Table 5 The effect of salt content on BODs/COD of soy sauce

wastewater

EHE/(%) BOD;/COD
2.0 ‘ 0.30
2.5 0.27
3.0 ' 0.23
3.5 0.21
4.0 0.19

HESTH, SEHERN 2.0%0, FHMEK
BOD;/COD %F 0.3, " AL L HER T, FE & S 2/
&I, F MK 7K BOD,/COD B8/, Tl A Ak M B iy
AR s MEE BT 4.0% M, %E W EKE RE
AT . AR BT — IR K 40 o LA B
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(2) ¥R F TR A A Y v b A B i R
K, BREBTTH B COD kA% 70.3% ,NH;-N 2%
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