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The aim of the research is providing the application method of recycled materials to manufacture the low costed eco-friend block at
currently operated concrete block plant. In this research, based on the previous research results on three types of slag cement with
illite, desulfurized gypsum, and wasted refractory products, the actual block product was manufactured by the currently operated
plant facility and evaluated their properties to suggest the optimal proportions. As an experimental results, in aspect of compressive
strength, absorption ratio, freezing resistance, and pH, type Il slag incorporating 5% desulfurized gypsum with 1% replaced illite as an
aggregate could be suggested as am optimal proportion. In additionally, considering the high cost of the illite, it can be considered as
an optimal proportion that type Ill slag incorporating 5% desulfurized gypsum for binder.
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Table 1. Experimental plan of mortar

Table 2. Mixture proportions of Concrete”

Bin- |Replacement ratio Unit volume weight(kg/m®)
der (%)
(%) | Illite | FGD | WRP | W | C |BS | Illite | FGD | WRP|Rf | Cf®
orC| - - - |108[345| - | - - - 4741 388
0 - - |111]108]201| - - - |474] 388
BS 5 - |112|103|191| - - - 420 344
65 | 5 - |107(103]|191] 5 - - 420 344
5 | 2.5 [103]100(186] 5 | 15 | 8 [379] 310

UB:S = 1:5, W/B = 30%
PRecycled fine aggregate
9Crushed fine aggregate

Factor Levels
B:S(Binder:Sand) - 1:5
W/B (%) - 30 )
Fine aggregate 1 '/
replacement ratio - 55
(%" OPC FGD
H () . + N Z
Mixture Binder(%) 1 OPC(35)+BS(65) BS 65
Illite replacement
ratio(%)? 2 0,1
FGD replacement
ratio(%)*" 2 05 a8 5
WRP replacement 5 0. 25 Recycled fine Crushed
ratio(%)”” ’ aggregate fine aggregate
- Compressive strength Fig. 2. Appearance of using material
(7, 28days)
Experi- Hardened 4| Absorption(28days) . L L o
ment | Hardened concrete | 4|0 ing test ol ZIEl= BBtz AEISon, W/BL 30%2 A5t
(100cycle) Cf, ZBTTAS BSC 35(BS AIEHE 60~70%)S TRial0] TP
- Water quality purification test ZSIRHEFO| LSt ZI2HH|2 BSZ 65% %8 Af26H= Zio2 /&
eixtziof it S 65% X|2 AB3ts o= A2
YRecycled fine aggregate(55%)+Crushed fine aggregate(45%) =8=re =< B . = ? _OO = )
YReplacement of fine aggregate SIRICE 7[EMHZ Ol AE Al HIg2 O Ay ZdE X
3) .
Replacement of binder 510 LZI0|EQ| A= CIRIZRIZf0f| THDH RIZHI|Z 0, 1%2] 24

YDesulfurization gypsum
Wasted refractory powder

0|3t WHS Fig. 12+ 20| $78t 01 ZiS A20| M3}
710l QM YESH X0 BRI A B40f 510! Mock-up
MBSO AF| AN SOHZES AR MMSH0 1 S
N2 BMSIDEM X TS HWSkIA fict

. BiE 2t
X Zeiet SXH Higtl= 1:52 Xl 232(E 5 S
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Table 3. Physical properties of cement

Setting time Compressive strength

Density Blaine (min.) (MPa)

cm’ cm?/
(gom) | (cm'fg) Initial | Final | 3days | 7days | 28days

3.15 3 390 230 345 24.8 39.3 56.9

Table 4. Physical and chemical properties of BS

Density | Blaine | L.O.I Chemical components(%)

(g/em’) | (cm/g) | (%) | SiO, | ALOs |Fe:0s| CaO [MgO| Others

2.89 | 4520 | 1.50 | 342 | 146 | 032 | 423 | 6.4 | 0.68

Table 5. Physical and chemical properties of illite
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Table 9. Quality standard of concrete block

Type Specimen Basic and
Particle | Density | Moisture Chemical components(%) P size(mm) special block
size(um) | (g/em’) (%) Si0, | ALO; | K;O | Others Average of samples:
2-4 2.80 037 | 7635 | 817 | 726 | 8.22 Compressive 100x100%100 More than 20.6
strength(MPa) Each sample:
More than 17.6
Table 6. Physical and chemical properties of FGD
vl ! propert! . Average of samples: Less than 7
Absorption(%)

Density | Blaine | L.O.1 Chemical components(%)

Each sample: Less than 10

(g/em’) [(cm*/g)| (%) |SO;|CaO| Si0; | Fe,05 | ALOs [MgO| Others

297 |3 820| 43 |425]32.0{ 41| 0.1 | 6.0 | 1.4 | 9.6

Table 7. Physical and chemical properties of WRP

Average of samples:
More than 20.6
Each sample:
More than 17.6

Compressive strength
of freezing and
thawing test(MPa)

100x100x100

Density | Blaine [ L.O.I Chemical components(%)

(g/em’) [(cm*/g)| (%) |Si0,|Fe;05| ALOs | CaO [MgO| SO; | Others

312 |3 826| 3.6 |34.4| 2.2 | 328 | 2.7 [21.3|0.7| 23

Table 8. Physical and chemical properties of fine aggregate

. Water . Passing ratio of
Density . | Fineness .
Type () absorption modulus 0.08mm sieve
& ratio(%) (%)
Recycled fine | ) 5 5.20 2.62 8.86
aggregate
Crushed 2.56 127 2.72 1.17
fine aggregate

Fig. 3. Shape of concrete block after molding
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Fig. 4. Compressive strength in accordance with the binder
replacement ratio
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Fig. 5. Absorption in accordance with the binder replacement ratio
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Fig. 6. Freezing and thawing test in accordance with the binder
replacement ratio(100cycle)



Table 10. Result experiment of water quality
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Table 11. Result of Comprehensive analysis

Type o BOD COD T-N T-P
(mg/L) | (mg/L) | (mg/L) | (mg/L)
EZZE 8.5 25 5.0 0.730 | 0.047
Plain 12.4 1.1 7.4 1.104 0.056
0-0" 11.6 1.3 5.0 2.102 0.053
0-5" 11.8 33 42 1.997 0.031
0-5"
(illite 1%) 11.7 23 5.6 1.123 0.043
0
)
(mzife 510/) 12.3 23 7.0 2.285 0.072
0

DWasted refractory powder - Desulfurization gypsum

181 illite 0 % illite 1 %

7 River water Plain 0-0 0-5 0-5 2.5-5
WRP - FGD (%)

Fig. 7. pH test in accordance with the binder replacement ratio
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