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Development of Super Lightweight Aggregate
for Non-Structural Concrete using Sewage Sludge
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Abstracts

The purpose of this study is to manufacture sintered lightweight aggregate for non-structural concrete
using sewage sludge, organic waste matter is produced to a sewage treatment plant. It is tested
for basic property and strength of artificial aggregate according to addition ratio of sewage sludge,
and the results are compared with imported aggregate from Spain. As the results of experiment, the
manufactured lightweight aggregate could be used for non-structural concrete. Also, it was favorably
comparable to those of the imported aggregate. When it is manufactured with aggregate, it is safe
environmentally because of protecting elution of harmful heavy metals.
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Table 2 Physical and chemical properties of sewage sludge and clay

water | organic | inorganic higher Major elements(%)
material | content {contents| contents |calorific value
(%6) (%) (%) (cal/g) Si0z | ALOs} Ti0: |FexO3 MgO | Ca0 | Naz0O | K20 | MnO | P05
Sseh‘j’;gg: 8308 | 10.17 6.75 3314 5200(20.94| 0.94 | 898 | 221 [4.06] 1.30 [3.11] 0.12 | 5.31
clay - 713 92.87 - 66.73119.28| 0.98 | 663 | 1.63 [ 0.43] 0.95 {3.13] 0.13 | 0.11
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Fig. 2 XRD analysis of sewage sludge Fig. 3 Thermal analysis of sewage sludge
Table 3 Microelement concentration of sewage sludge (Unit : ppm)
Ti Cr Mn Co Ni Cu Zn As Mo Cd Pb

1204.33 83.61 1094.02 | 1568 88.62 710.53 1648.02 71.21 | 11346 | 592 126.82
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Fig. 4 Specific gravity according to addition Fig. 5 Absorption ratio according to addition
ratio of sewage sludge ratio of sewage sludge
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Table 4 Test condition of abrasion resistance Table 5 Test result of abrasion resistance
Diameter of . Passing PSP
aggregate szﬂglllé( O)f ngergi)tgaﬁf Nu(;Itlbttia; of| " Geve s Sewage sludge addition(%)
(mm) | sampete) | S rolaton | (mm) A(100) | B(200) | C(300) | D(400) |E(500)
4~6mm 2500 4 500 1.18 abrasion(%)| 196 | 182 | 182 | 185 | 198 | 20.2
(2) A&
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Table 6 Test condition of crushing resistance Table 7 Test result of crushing resistance
Diameter of | Diameter of} | oad |Pressure| Passing Sewage sludge addition(%)
aggregate cylinder (ton) time sieve S —

{(mm) (mm) O 1 (min) {mm) A(100) |B(200)] C(300)| D(400) | E(500)

4~6 75 3 3 0.6 crushing(%)| 351 313 1 325] 355 38 361

Table 8 Test condition of impact-crushing resistance

Table 9 Test result of impact-crushing resistance

Diame&ertof V?/}Eigh‘ of | Nunber of | Fassing s Sewage sludge addition(%)

ega al . . sieve <

o) (kg) | impacting | G0 A(100) | B(200) | C(300) | D(400) | E(500)
- Impact

4~6mm 14 15 1.18 crushing(%)| 33 | 209 | 313 | 321 | 333 | 239

d) A - sludge 100%

e) C -

siudge 300% fil E - sludge 500%

Fig. & Inner micro~structure of sintered aggregate
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Table 10 Restults of elution tests with artificial aggregate {unit:ppm)
l\gfg}ggi:f Type Ti | C | Mn| Co | Ni | Cu| Zn | As | Mo | cd | Pb
EPA A(100%) ND | ND {036 | ND | 453 | ND { 049 | ND | 070 [ ND | ND
E(500%) ND | ND | 035 ] ND {528 [ ND {050 { ND | ND | ND { ND
KSLT A(100%) ND | ND | 028 | ND | 1,06 | ND | 028 | ND | ND [ ND | ND
E(500%) ND { ND {031 | ND | 107 | ND { 034 | ND | ND | ND | ND
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