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Abstract

Dumping of waste sludge to ocean will be prohibited in Jananuary, 2012. Thus, various methods of sludge recycling are
intensively studied. To present new way of sewage sludge recycling method, feasibility of making porous biological support
media was investigated. Porous biological support media was made of sludge cake from sewage treatment plant and loess.
They were mixed in varying ratio and burnt in high temperature to ensure sufficient mechanical strength. It was evaluated that
about 67% of sewage sludge were ignitible. The ignitible portion play an important role in making pore in biomedia during
ignition process. It was evaluated that optimum mixing ratio of loess to sludge cake was 25% in respect of compressive
strength. In results of observation using scanning electron microscope (SEM), inner structure of biomedia become simple
when the contents of loess are increased.
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Fig. 1. Procedure for the preparation of bio-media production.

Table 1. Mixing rate of sewage dudge cake and loess

) Sewage sludge cake Loess
Media No. & %) 9 %)
M-1-1 90 10
M-1-2 85 15
M-1-3 80 20
M-1-4 75 25
M-1-5 70 30
M-1-6 65 35

Table 2. Experimental condition of strength measurement

Item Compressive strength
Load cell, kg 500
XHead speed, mm/min 10
Chart speed, mm/min 10
Load range, kg 100
Target length, mm
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Table 4. Results of experiment for optimum mixing ratio of
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Table 3. Chemical composition of sewage sudge and loess
Material Chemical composition of ignited materials (%) .
S0, | AlLO; | TiO, | Fe0s | Mgo Ca0 Na,0 K0 MnO POs | LOI
Sewage 141 54 03 25 08 27 0.0 07 01 37
sludge (46.5)” (17.8) (1.0) (8.1) (2.6) (9.0) (0.0) (2.4) (0.2) (12.3) 608
Loess 453 220 1.39 128 13 27 07 11 04 01 124
*1 L.O. : Loss of Ignition

20 ):

Chemical composition after burning at 550°C for 30minutes
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Fig. 3. Variation of compressive strength for loess content. Fig. 5. Variation of water absorption percent for loess content.

80 14
—
&Q 12}
18 E
S—
= @ 1or
< o
— o
- a B
z :
1) il
o T s
- =1
[=] w
o 65 L]
T 4r
(4]
Q
ol o
I; I;
' 1 L 1 1 1 T 0 1 1 1 1 1 1
M1 M-1-2 M3 M14 M5 M6 M1 M1-2 M1-3 M14 M1-5 M1-6

Fig. 4. Variation of void volume ratio for loess content.

% %

Fig. 6. Variation of specific surface area for loess content.

¢ ¢

@ M-1-1 (b) M-1-2 @ M-1-1 (b) M-1-2
(© M-1-3 () M-1-4 © M-1-3 d) M-1-4
© M-1-5 . (f) M-1-6 © M-1-5 | ) M-1-6

Fig. 7. Inner configurations of each bio-media Fig. 8. Exterior configurations of esch bio-media

Fig. 5% Fig. 62 #E9] &3 sl et x84 o= 32
2 gAY §58% NEDAS B Rolth o714 & %
E9 gol 7HPel W g U MEWH 2R g2 2

THEN s=EEF S| FM26H H25, 2010



[ 7|REN Tyl W YEHSs| HE - 299

FEFE 371 W AY JuHoE Pade FFL
e gl

Fig. 7% Fig. 82 =9 £%% Wsje] B Axd 4
2 A9 99 9 e dehd el Fg. 74w

59 20NN 2AILLANE BT FE Fgol @
S = Besdd gaol Bees el o
Aol BE Aoz yehte

T3, Fig. 8 Uehd uhet ge] @5zHAY Fgol

AgHog & M-1-1~39 ZL gRdE a3tZo] 3
o] Jlon, &g EFEEA Y AdirtArt wE B
o] WEgd we BAe FEEHe] A E AYo] H@
AAY 7k BEEF7 99s] Jehd Ao #EF A
Fig. 7 2 Fig. 82 & © A5 #2s) Bd, M-14 2
59 Z$ 9@o] wje T B ol YR ZI=
Z g9 Aoz #AFHIYOY, M-1-69 B HES
& ety FE FFo] JUHE gol Wiy I3
Aol AR L Aoz FAHIUT
= FARAARE S o]l&st M-14, 5 9 69
PEE B2 AQdH, aA B nve Zo] M-1-4 ¥

(@ M-1-4
Fig. 9. Microscopic observation of bio-media using SEM.

2 Eole] AP5E olFY FE
EPU AL BANRTEL BedAE Ae ¢ 4
o

webd olge AdS AR BEA B A% 9
Aolzoln FEo A7 BFEL 25-30%2 Ao

FE E‘i’d Aste H4 2 Edge 2dste YH
2 Hird 5(2001)°] AH&< ®F 9l Fig. 109 22 redar
geph ol EZHoz deppich o714 4 5 7
Aol g =49 AA H FHA v(FeE E
5 MAA dew, AAAnge] o] 2 gAY g os
e =4e 7 Ads UEha o ol Eoty
M-1-47} M-1-59] H]3] iR oz F53k a’ég 74 A
og ddHER EI HH FFF 25%% Aew dd

Compressive strength (kg/at)
4]

—o— M-1-4
--(---M-1-5

Specific surface area (m'/g)

oid volume ratio (%

W ater absortion percent (%)

Fig. 10. Overdl appraisa for M-1-4 and M-1-5.

Journal of Korean Society on Water Quality, Vol. 26, No. 2, 2010



@
i
e
IS
o

230

¥
o

ob
Q!
o
0
M

>~
Mt
J

xS

g Q9o

1) sreeA o 67wt ZARFYROEA EL g
g AAsAv PAAZE AT T2 FFFY
98 9¥g @

2) 3= Yl PO ma AFFEL Bk
e dehied, 259 @Y 25wiAe 37 3

=
S = =45 7 A&7 3R F& Aew HH

3) FAav 3 o
FE BFFo] golAwW WrT
bt

4 grzeln Aclze] U FEO A%
3 Aoz vepgr.

tfo
o
oo
ol

ox,
Mol

(T)lg
off
rlo
N
g
>

=2

it

AEE, 2AE, 28F, o1&F, o14A(199%). A A
28 BEG HEIA FAAZY FFA wE vYE
&9 Aol = EH & HF 3] 7], 143), pp. 339-345.

SEHY, olF2(199)). A2t &), WS HAL

SAEE A=2SEASE| K| FM263 H[25, 2010

G F19%). M= LFSGE AT 24U FAY AL
MAREE 9 =%, A L) S,

37 ¥(2008q). 20074 3t+= E4.

74 F(2008b). st A #He] FFHA.

Breitenbucher, K., Siegl, M., Knupfer, A. and Radke, M.
(1990). Open-pore sintered glass as a high-efficiency support
medium in bioreactors : New results and long-term experi-
ments achieved in high-rate anaerobic digestion. Wat. Sci.
Tech., 22(1/2), pp. 25-32.

Hirai, M., Kamamoto, M., Yani, M., and Shoda, M. (2001).
Comparision of the biologica H2S remova characteristics
among four inorganic packing material. J. Biosci. Bioeng.,
91(4), pp. 396-402.

Kawase, M., Nomura, T., and Magima, T. (1989). An anae-
robic fixed bed reactor with a porous ceramic carrier. Wat.
Sai. Tech., 21, pp. 77-86.

Looby, D. and Griffiths, J. B. (1988). Fixed bed porous glass
sphere(porosphere) bioreactors for animal cells. Cytotechno-
logy, 1, pp. 339-346.

Oishi, T. and Sasaki, R. (1989). Ceramic substrate for tissue
culture. Ceramics, 24, pp. 643-647.

Rhew, R. D. and Barlaz, A. (1995). Effect of lime-stabilized
sludge as landfill cover on reuse decomposition. J. of Env.
Eng., 99, pp. 499-505.

U.S. EPA (1993). 40CFR parts 503, Standards for the use and
disposal of sewage sludge rule. Federal Resister, 58(32),
pp. 9247-9420.

Vaentis, G. and Lesavre, J. (1990). Wastewater treatment by
attached-growth microorganisms on a geotextile support. Wat.
Sai. Tech., 22(1/2), pp. 43-51.



