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Abstract

In this study, physical property evaluation and physical separation of the target product were performed to investigate the
possibility of using sewage sludge gasification solid residue (GSRs) as a circulating resource. Firstly, the GSRs used in this
study was supplied by Sudokwon Landfill Management Corporation, and generally the GSRs was in the form of porous pellets
with a particle size of several millimetres. In addition, the partially black areas were confirmed to be unburned and ungasified
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carbon, and the average carbon content was 5%. In addition, the content of silica, alumina and phosphorus oxide was more than

70% of the total content. It was confirmed that the metallic components of the wet grinding product were separated into

individual elements. As a physical separation of metallic and non-metallic components was required, it was finally found that

flotation screening was suitable. Accordingly, cationic and anionic surfactants were selected to separate metallic components in
which a relatively large amount of non-metallic components were concentrated, and the separation characteristics were

confirmed. As a result, it is expected that the concentration of non-metallic components such as silica, alumina and phosphorus

will be easier than the separation of metallic components. Therefore, since it is possible to physically treat the gasified sludge
residue, it is judged to have potential as a circular resource according to the proposed recycling method for the separated

product.
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Fig. 1. Schematic diagram of thermochemical processes for dewatered sewage sludge?.
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Fig. 2. Photos of the GSRs sample used in this study. GSRs
sample obtained through gasification treatment from
the dewatered sewage sludge.
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Table 1. Chemical compositions of the GSRs samples used in this study (wt.%)

SiO;
GSR

ALOs

F 6203

CaO

MgO

K,O

NaZO

TiO,

MnO

P,0s

Ig.loss

31.85

26.03

6.89

6.07

1.69

1.71

1.20

0.58

0.13

17.30

5.36

SiO,
Black-GSR

ALO;

Fe203

CaO

MgO

KO

Nazo

TiO,

MnO

P,0s

Ig.loss

28.86

24.52

7.46

5.87

1.60

1.64

1.29

0.57

0.12

16.36

10.35

SiO;

ALOs

Fe203

CaO

MgO

K0

NazO

TiO;

MnO

P,0s

Ig.loss

Gray-GSR

32.72

27.41

6.86

6.55

1.77

1.74

1.39

0.60

0.13

19.79

1.20

£-go] Tk 5%.0% SRIEglrh. Ao AUYE
2 7l HEoR HAHoR Battn A4 4 9
o0, 1 A4 Qojx] GSRs AR T 5% ul7kA
5} ¥19.9] Ehh ARo] EAJsH Ao Rolzitt. oo}
o] A GSRs AlROIAE 1035% £A4E At
Uehtom, 54 GSRs ARG v e LU
A3t WAk webd, sipaeA) 7kash el
ol mxgH e 7o) Hrkl Anx o Wil
= GSRs AR A0 o5 A1g FaAole, 4
802 AL RIS UL GSRs AlRE 7143} A2
374o] BgHoR LAH0] 2 Jlei4 Fha EE 4
459 7haulo] £ AR oAEt,

3.2. GSRs ZH ¥ BHEN

Fig. 32 &2 7oA AL8% GSRs Al&2] XRD &4
< B0t A2 Xeray o Z2ud AILE YeR QT
A XRFE B8t 31518 A& AjollA] 71 w2 4l
7}, GFulu 121 ARl SRS 7Hol| wEt nRkt
A & Fig. 394 = HAIH GSRsH| F2 A 2]7}, g5t
T3 ASIR19] w7t FEE . YkE o g sk
217 7kA5 HAEY EXok= A2zt g5y 181
ALSQl iAo 2 BRI A1S}Q19] H-9- slrAE] 37
oA Q1 Ao gt shrEE AW < FAof| <faf
=7t oA A k. wEbAl, GSRs Al2.9] XRD A}
of| A Akslel AL AftA o2 =2 9l gFo & Qlsio]
TEEE Ao gt

EoloHA| = GSRsH| EFu]ut AgEo] WS- =2 £
5tglom, XRD Ziof|A m=7t AP o= FHE T
o|Zl 0 & Ho} slr&E|A] SHA A FY== S
A Gl ol ool w2 F=Fo= EAT Byt of
Yt F0lE e @R EEEA HE B4R
2 2T 7Fs/do] =rhal wekE ). wEbA], GSRs A&

Resources Recycling Vol. 33, No. 3, 2024

— GSR
S §:Si0,
A:AlLO,
P:P,0,

Intensity (a.u.)

>

0 10 20 30 40 50 60 70 80
2 theta (degree)

Fig. 3. X-ray diffraction (XRD) pattern of the GSRs samples
used in this study.
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