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Research on the recycling of waste concrete has been conducted mainly focusing on the production of high-quality recycled
aggregate, and as a result, standards and specifications for recycled aggregate have been established. However, in the case
of waste concrete powder, although a lot of research on its utilization has been conducted in Korea, an innovative
technology leading to commercialization has not yet been announced. Recently, research on technology using waste
concrete powder as a raw material for clinker or cement has been actively conducted in major overseas advanced
countries. This study investigated the overseas cases with regard to high value-added recycling technology and
commercialization trend of waste concrete powder for carbon neutrality in cement and concrete industries. A number of
studies have reported that it is essential to completely separate the aggregate and hydrated cement paste fraction for
recycling of waste concrete powder. Also in major foreign countries such as EU and USA, commercialization and
standardization of using waste concrete powder as a raw material for clinker or a additive for cement are now in progress
beyond the R&D stage. Therefore, Research and standardization for recycling of waste concrete powder should be urgently
carried out from the perspective of carbon neutrality in Korea.
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Table 1. Changes in domestic construction waste generation

(Unit : 10,000 ton)
Category 15 ’16 17 18 19 20
Total 7,236 7,280 7,164 7,554 8,070 8,644
Subtotal 9% 82 95 97 91 102
Combustible Waste wood 34 29 29 29 31 42
materials Waste synthetic resin 60 52 66 67 59 59
Etc 0.4 0.4 0.4 1 1 1
Subtotal 6,274 6,387 6,259 6,598 7,080 7,681
Waste concrete 4,542 4,675 4,499 4,783 5,030 5,394
Construction Waste asphalt concrete 1,296 1,285 1,309 1,378 1,502 1,584
Uncombustible waste ) 3
materials materials Construction waste soil 280 236 273 259 306 409
Etc 118 117 111 130 199 209
Construction sludge 36 70 67 46 41 84
Etc 1 3 2 2 1 1
Mixed construction waste 863 808 806 858 897 860
Etc 6 3 3 1 2 2
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Table 2. Rietveld semi-quantitative mineralogical composition of
produced clinker in study by D. Gastaldi et al.

OPc CWc-A CWc-B
C5S(%) 47.5 49.7 -
CoS-B(%) 31.6 28.7 78.4
CoS-v(%) - - 10.8
C3A/C4AF(%) 16.1 16.7 10.4
MgO(%) 33 3.1 0.6
CaO(%) 1.5 0.6 -

1,500 °COflM 30E7H Aot 27| E8S EMBINUCE Table 22
Rietveld 2485 0[8ot0] Jet d=2ds UEH 2=,
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o MAM2k0| 784 %2 IR &
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Fig. 2. Comparison of XRD patterns of original Portland cement
and clinkers recycled P1 and P2 cement pastes in study
by Zhutovsky and Shishkin
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Fig. 3. The abstract of Cement Cycle in study by Wang et al.
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Composition (percentage by mass)*
. Main constituents
Notation of the products - : T ah Minor
Main (types of cement) ik Recycled ﬁ}ift- Silica 0zz07ana — y as Bumnt Lime- additional
types Clinker | concrete ZECH [N nat- naml silic- | calcar- shale stone e Rt
fines slag ural | calcined | eous | eous
Type | c c
Type name notafion K F S D P Q \'% W T IL LL
Portland-
il
recycled- CEMIL/ 80-94 6-20 - - - - - - 0-5
A-F
fines cement
CEMII/
80-88 6-14 < 6-14 > 0-5
CEMII Portland A-M
ortland-
il
composite CEMIL/ 65-79 6-20 < 6-29 > 0-5
d B-M
cement ML
M 50-64 6-20 < 16-44 > 0-5

o o0 o o

(for examples, see Clause 6).
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The values in the table refer to the sum of the main and minor additional constituents.

In case of the use of silica fume, the proportion of silica fume is limited to 6-10 % by mass.

In case of the use of limestone, the proportion of the sum of limestone and recycled concrete fines (sum of L, LL and F) is limited to 6-20 % by mass.
The number of main constituents other than clinker is limited to two and these main constituents shall be declared by designation of the cement
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Fig. 9. Carbon Emissions Prices in Korea and Europe in 2021
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Table 4. Effect of using waste concrete powder as clinker raw

materials

Category Value Statement of calculation
Annual consumption of 1 million tons 50 million tons

wcp” x 02 % 0.1

Reductions of limestone Equivalent to the annual

1 million tons

raw material consumption of WCP
Carbon reductions by . 1 million tons
. . 0.44 million t
limestone reduction fufhion fons X (44/100)

Reductions of WCP
disposal cost

1 million tons

50 billion won % 50,000won/ton”

1 million tons
x10,000won/ton”

Limestone raw material

. 10 billion won
cost saving

Economic effect of 0.44 million tons
carbon reduction x 35,000won/ton”

1) WCP : Waste Concrete Powder, 2) WCP disposal cost ¥50,000
3) Limestone raw material cost ¥10,000, 4) Carbon emission price
35,000

15.4 billion won
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Table 5. Effect of using waste concrete powder as cement additives

Category Value Statement of calculation
Annual consumption of | 1 million 50 million tons
wcp tons x 02 % 0.1
Reductions of Clinker 1 million | Equivalent to the annual
Production tons consumption of WCP

Carbon reductions by | 0.84 million 1 million tons x 0.847

clinker reduction tons
Reductions of WCP 50 billion 1 million tons
disposal cost won % 50,000won/ton”
Clinker production
. +a -
cost saving
Economic effect of 29.4 billion 0.84 million tons
carbon reduction won x 35,000won/ton”

1) WCP : Waste Concrete Powder, 2) Carbon emission factor of
clinker 0.84.
3) WCP disposal cost ¥50,000, 4) Carbon emission price #35,000
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