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Abstract: Recently, the amount of waste generated has been rapidly increasing, there have been 

difficulties disposing of waste in Korea. As a solution to this, treating waste using a cement kiln has 

suggested, but the environmental and economic effects have not been specifically studied. In this 

study, the effects of alternative resources, and reducing the social costs(Installation and Operation) 

associated with waste treatment facilities were analyzed. Through a co-processing method, a 

reduction of approximately 53kg of CO2 can be realized during the production of one ton of cement, 

and cost savings of about 3,815 milion USD. Another effect is an extension of the expiration date 

for landfills by 7.55 years. 
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1. Introduction 
Growing industries will improve people's living level, though the total amount of 

waste generated in Korea is also increasing [1]. Moreover, it is difficult to expand recycling 
and disposal facilities in response to the increasing amounts of waste generated [2], with 
even the export of recyclable resources generated through recycling becoming difficult 
[3].   

In 2018 witnessed a refusal to collect recyclables mainly in apartment buildings, and 
as the Solid refused fuel(SRF) market, as exemplified by remnants generated during the 
recycling process collapsed, waste disposal reached its limit. As waste that cannot be re-
cycled is concentrated in incineration facilities and landfill facilities, treatment costs have 
continued to rise, and the amounts of neglected and illegally treated waste are increasing 
with the rise in treatment costs [4]. Meanwhile, landfill sites in the Seoul Metropolitan 
Area(Called Sudokwon landfill site), which processes accounting for nearly 30% of do-
mestic waste landfills, are scheduled to cease operation in 2025, and three metropolitan 
areas are making various efforts to find alternative landfill sites [5].  

To promote resource circulation, the “Framework Act on Resource Circulation” has 
been implemented since 2018, and various systems have been implemented; with the so-
cial system changed to reduce the final disposal cost, the plan was to increase the resource 
circulation rate. In addition, in order to curb the amount of waste generated and to eradi-
cate difficult-to-recycle products, the “Resource Circulation Conversion Plan” contains 
tasks to be carried out in the stages of production, distribution, consumption, and disposal 
under the concept of life-cycle assessments was published in 2020 [6]. 

Nevertheless, as China strengthened its ban on imports of recyclable resources, re-
claimed raw materials accumulated as complete recycling was impossible, and the will to 
install waste treatment infrastructure was stagnant due to opposition from local residents 
[7]. 

With regard to waste, sustainable waste management is required by maximizing re-
use, recycling, and energy recycling [8]. As part of this initiative, an industry capable of 
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recycling waste in large quantities is needed. Industries that can recycle and dispose of 
waste in large quantities in Korea include the papermaking and cement industries, as well 
as power plants, and it is possible to use waste as a replacement for raw materials to gain 
energy stored in the waste [9-10]. 

The treatment called “co-processing” (the use of waste as alternative raw material), 
in the cement industry can effectively dispose of waste and replace natural materials or 
energy sources [11-12]. Also, this method has been proven to be a sustainable waste man-
agement method in that it does not generate secondary waste, can reduce greenhouse 
gases, and is operated stably at high temperatures [13-16].  

However, in Korea, there has been no study on the contribution effect of co-pro-
cessing using the current status of the cement industry. For this reason, the part about the 
emission of dioxins, carbon monoxide, and heavy metals that can be easily measured ra-
ther than the positive effect of co-processing is being highlighted. As a result, the govern-
ment is having difficulties in making policy decisions about the expansion of co-pro-
cessing. 

In this study, the effects of co-processing in the cement industry were analyzed in 
terms of the reduced use of raw materials and fuels, reductions in greenhouse gas emis-
sions, lower installation costs for incineration and landfill facilities 

2. Method 
 
2.1. Status and Replacement Effects of Co-processing in the Cement Industry  

The status of the co-processing of waste during the cement manufacturing process 
relied on statistical data from the Korea Cement Association(KCA). Alternative effects 
were analyzed in terms of environmental and economic aspects. Regarding the environ-
mental aspects, the reduced use of natural resources and the contribution to carbon neu-
trality via the reduction of green-house-gas(GHG) emission were evaluated. In terms of 
economics, the reduced social costs of disposal due to the recycling of waste, and the re-
duced imports costs bituminous coal were evaluated. 

To evaluate this effect, waste not associated with the cement industry was analyzed 
by establishing a disposal route, as shown in Table 1, for each type. The treatment route 
was consulted by the person in charge of KCA. To calculate the effect of co-processing in 
the cement industry, it is necessary to examine the amounts that can be saved through 
recycling. To this end, the effects of replace natural minerals and fossil fuels were ana-
lyzed. The amounts that can be reduced by recycling natural resource, such as the lime-
stone, clay, and siliceous raw materials currently used in the process of manufacturing 
cement, were calculated [17]. The basic unit of greenhouse gas emitted in the production 
stage of natural raw materials was referenced from related prior research [18-19]. The ex-
change rate is 1289.81 USD per 1 KRW. The calculation formulae are expressed here as 
Equations 1 and 2. 

  

 𝐺𝐻𝐺 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 ൬
𝑘𝑔

𝐶𝑂ଶ

൰

= ෍(alternative of Resource x୧)X(emssion GHG mining resource x୧)            (1)

  ୬

୧ୀଵ

  

 

𝑅𝑎𝑤 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑐𝑜𝑠𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠

= ෍(alternative of Resource x୧)X(price of resource x୧)

  ୬

୧ୀଵ

                                                     (2) 

i=1(Kaolin), 2(Silica Stone), 3(Iron ore), 4(Gypsum)  
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The net calorific value of bituminous coal for fuel is 5,660 kcal/kg, while it is 8,170 
kcal/kg for petroleum coke [20]. Waste-derived fuel(WDF) and SRF values were calculated 
by applying the corresponding minimum calorific values of 3,500 kcal/kg and 6,000 
kcal/kg [21]. For the unit calorific value (kcal/kg) of waste, 6,073 kcal of waste tires, 4,500 
kcal of waste synthetic resin, 4,730 kcal of waste rubber, and 3,500 kcal of waste wood 
were applied. using data(Average of 6 large cement companies) provided by the KCA. 
Bituminous coal consumption savings and fuel cost savings were calculated using Equa-
tions 3 and 4. 

𝐶𝑜𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑡𝑖𝑜𝑝 𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 ൬
𝑡𝑜𝑛

𝑦𝑒𝑎𝑟
൰

= alternative fuel calorific value ÷   Coal calorific value (kcal/kg)                                   (3) 

𝐹𝑢𝑒𝑙 𝑐𝑜𝑠𝑡 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 ൬
𝑡𝑜𝑛

𝑦𝑒𝑎𝑟
൰

= Coal consumption reduction(tons/year) ⅹ Coal incom price (USD/ton)                  (4) 

Table 1. This is a table show common treatment routes for wastes treated in the cement industry. 

the alternative resources for each waste treated in the cement industry and the general treatment 

route if not co-processing. (a) is types of natural resources replaced by waste. (b) is the extent to 

which waste is generally in demand for recycling. (c) is general treatment route, if except for co-

processing. 

 

 
2.2. Savings associated with waste treatment facility installation and operation costs 
 

Waste 
Alternative 
resourcea 

Recycle 
Valueb 

Common disposal routec 

   Recycle 
Landfill after 
incineration 

Direct 
Landfill 

Fly ash(Coal) Clay Low   ○ 
Organic sludge Clay Low  ○  

Inorganic sludge Clay Low   ○ 

Slag Iron High ○   

Dust Clay, Iron Low   ○ 

Catalyst Clay High ○   

Gypsum and lime Gypsum High ○   

Ash Clay Low   ○ 

Adsorbent Clay Low   ○ 

Soil Clay Low   ○ 

Metal Iron Low   ○ 

Foundry and sandblast Silica Low   ○ 

Glass Silica Low   ○ 

Ceramics Silica Low   ○ 

Textile Fuel Low  ○  

Tire Fuel High ○   

Synthetic resin Fuel Low  ○  

Rubber Fuel Low  ○  
Wood Fuel Low  ○  
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Co-processing not only reduces the installation cost of the waste treatment facil-
ity(WTF) but also reduces the costs operating the WTF. the costs can differ depending on 
the operation method, but these factors must be considered as major contributing of co-
processing. the operating cost was calculated by referring to the estimated regression 
equation derived in previous work [22]. the dummy variable index was excluded from 
the review process because it is difficult to calculate this separately as it is related to inci-
dental costs and profits and includes such processes as incineration heat recovery, power 
generation, and leachate treatment. the estimation formulae used to calculate the operat-
ing cost are expressed as equations 5 and 6.  

The ministry of the environment(MOE) has set standard installation cost unit. for the 
incineration facility, the operation rate was set to 85% (310 days out of 365 days). The cost 
unit for installation applied here was KRW 381 million/ton, and the lifetime of the incin-
eration facility was 20 years.  

Estimation of the operating cost of incineration 

= ln(Co) =  3.349 +  0.656 ln(Q) +  0.416 ln(Cu) −  0.181D                                       (5) 

Co: Operating cost (million KRW),  

Q: Facility capacity (ton/day),  

Cu: Operation rate (1% = 1),  

D: Dummy variable 

Estimation of the operating cost of the landfill site 

= ln(Co) = −0.238 +  0.3056 ln (Al)  +  0.321 ln (A)  + 0.384D                                      (6) 

Co=e(ln (Co)) 

Co: operating cost (million KRW), 

Al: annual landfill (㎥/year),  

A: landfill area (m2) 

D: Dummy variable 

 
2.3. Effect of extending the life of the landfill 
 

landfill is the only final disposal method in korea, it is recommended to extend the 
life of currently operated landfills as much as possible due to the limited lifetimes of ex-
isting landfill sites and the difficulties involved in selecting new landfill sites. the cement 
industry can expand the life of landfill facilities by treating large amounts of by-products 
and waste. 

An estimation of effect expanding life of landfills can be extended was conducted by 
calculating the remaining landfill capacity and annual landfill volume of current landfills. 
In order to estimate the lifespan extension of landfills, the remaining landfill capacities 
and annual landfill volumes of current landfills were calculated and investigated. The life 
extension effect of co-processing was also calculated using Equation 7 assuming that the 
load on each landfill site was reduced by the capacity calculated when applying the den-
sity and ash amount for each type of waste created in the cement industry. 

𝐸𝑥𝑡𝑒𝑛𝑑𝑖𝑛𝑔 𝑙𝑖𝑓𝑒 𝑜𝑓 𝑙𝑎𝑛𝑑𝑓𝑖𝑙𝑙

=
Residual capacity of industrial waste landfill facility

① + ②
                                                          (7) 
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 ① 𝑡ℎ𝑒 𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝐴𝑛𝑛𝑢𝑎𝑙 𝑖𝑛𝑑𝑢𝑠𝑡𝑟𝑖𝑎𝑙 𝑤𝑎𝑠𝑡𝑒 𝑙𝑎𝑛𝑑𝑓𝑖𝑙𝑙 

② 𝑡ℎ𝑒 𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑤𝑎𝑠𝑡𝑒 𝑡ℎ𝑎𝑡 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑏𝑟𝑜𝑢𝑔ℎ𝑡 𝑡𝑜 𝑙𝑎𝑛𝑑𝑓𝑖𝑙𝑙, 𝑖𝑓 𝑖𝑡 𝑖𝑠 𝑛𝑜𝑡 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑏𝑦 𝑐𝑜
− 𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔 

3. Results 

3.1. Status of the Co-processing of Waste in the Cement Industry 
Waste can be used as a fuel and as raw materials in the cement industry. most are 

inorganic substances that can be sent to landfills, with fly ash accounting for 39.3% and 
inorganic sludge accounting for 19.6%. In addition, waste synthetic resin accounts for the 
largest amount of fuel at 12.6% (Table 2). 

Coal ash and inorganic sludge contain chemical components (e.g., SiO2, Al2O3) that 
are necessary for the manufacturing of cement, using coal ash as a raw material for cement 
is encouraged in situations where landfilling is more difficult. The manufacturing of ce-
ment from coal ash is taking place in many countries, enabling sustainable cement pro-
duction[23].  

Table 2. the amounts of waste by co-processing in cement industry(2019).  
 

A large amount of energy is required for cement curing. MSW materials are consid-
ered to be a viable choice to replace a portion of the fossil fuel use [24]. Therefore, the 
energy requirement can be economically met through the use of waste synthetic resin. 

The amount of waste used as an alternative raw material and as a type of fuel in the 
cement industry amounted to 8,092,643 tons as of 2019 (Table 3). Considering that the 
annual amount of waste is about 181,491,870 tons/year, the corresponding amounts recy-
cled in the cement industry are 4.5% and 5.2% of the total waste recycling amount. This is 
similar to a single treatment method, such as incineration or a landfill, considering that 
landfills account for 6.1% of national waste and 5.2% of waste that is incinerated. 

 

Category Ton/year % 

Resource 

Fly ash 
Domestic 2,227,312 

39.3 
Import 951,729 

Sludge 
Organic 727,435 9.0 

Inorganic 1,587,714 19.6 
Slag 245,742 3.0 
Dust 25,515 0.3 

Catalyst 13,420 0.2 
Gypsum and lime 108,608 1.3 

Ash 16,232 0.2 
Adsorbent 9,076 0.1 

Soil 148,167 1.8 
Metal - - 

Foundry and sandblast 606,047 7.5 
Glass 23,764 0.3 

Ceramics - - 

Fuel 

Tire 
Domestic 170,905 2.1 

Import 103,787 1.3 
Synthetic resin 1,015,799 12.6 

Rubber 75,931 0.9 
Wood 35,449 0.4 
Other 5 0.0 

Total 8,092,643 100.0 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 12 July 2022                   doi:10.20944/preprints202207.0173.v1

https://doi.org/10.20944/preprints202207.0173.v1


 6 of 11 
 

Table 3. Effect of disposal waste in the Cement Industry. This table shows the ratio of the amount of 

waste recycled in the cement industry among the total amount of waste generated in Korea and the 

amount of recycling. 

 

3.2. Alternative Effects of Resources 

By replacing natural raw materials with waste (Table 4), it was found that annual 
emissions were reduced by 304,945 tons of CO2 per year and that the raw material cost 
savings was 88.0 million USD/year, with raw material savings of 130 kg per ton of cement 
and a reduction of greenhouse gases of 6.02 kg CO2. The raw material cost savings were 
analyzed to be 2 USD/ton.  

The use of alternative fuels in the cement industry amounts to 1,998,379 tons/year, 
which has the effect of replacing approximately 24% in terms of calories (Table 5). Com-
pared to Germany, which replaces 68.9% of energy with waste [25], the level here amounts 
to a third. Co-processing can save about 62.3 million USD / year based on the import price 
of bituminous coal. That amount of bituminous coal translates to 123.0 million USD /ton 
in terms of fuel replacement savings (Table 6), and the reduction of GHG is 53.0 kg CO2.  

The reduction effect in GHG emissions is lower than 89 kg CO2-equivalents per ton 
cement [26]. Considering the difference by the amount of substitution, it is judged to be 
an appropriate level. 

 
Table 4. GHG Reduction Effect and Savings by Co-processing. It shows the amount of greenhouse 

gas emissions and resource cost savings that can be saved through the amount of resource replace-

ment due to waste recycling in the cement industry and the amount of greenhouse gas emissions 

generated in the process of mining resources. (a) and (b) is GHG emissions from mining minerals. 

(c) is material market price(clay: 11.5 USD/ton, Silica: 9.7 USD /ton, iron: 52.5 USD /ton, Gypsum: 

30.7 USD/ton)  

 

 

Category Value unit Note 

Total waste generationa 
497,238 ton/d  

181,491,870 ton/year (A) 

Total waste recyclinga 
430,345 ton/d  

157,075,925 ton/year (B) 
Recycle rate 86.5 % (C)=B/A 

Amount of waste treated by the cement industryb 
8,092,643 ton/year (D) 

4.5 % D/A 
Rate of cement industry in recycling 5.2 % D/B 

Category 
substitute 
(ton/year) 

Emission GHG 
during mining 
(kgCO₂/ton) 

GHG reduction 
(kgCO₂/year) 

Savings raw 
materials cost 

(million 
USD/year)c 

Lime - 5.6a - - 
Clay 5,706,601 50.5a 288,183,343 65.6 
Silica 629,811 6.56 a 4,131,561 6.1 
Iron 245,742 50.5 a 12,409,979 12.9 

Gypsum 108,608 2.03 b 220,475 3.3 
Total 6,690,762 - 304,945,358 88.0 

By-products from one 
ton of cement 

0.13 - 6.022 1.7 
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Table 5. Fuel Alternative Effect by Co-processing. The ratio of energy used in the cement industry 

through alternative fuels and this is expressed as the replacement amount of bituminous coal. 

(a),(b),(c) is the amount of fuel required to produce cement. 
 
 
 
 
 
 
 
 

Table 6. Alternative Effects of Bituminous Coal by Co-processing. Represents the amount of replace-

ment of bituminous coal due to the use of combustible waste and the reduction in import cost. (a) is 

total calories of combustible waste used in cement industry. (b) is the amount of calories used di-

vided by the amount of anthracite, which is the amount of anthracite substitute 

 

 

3.3. Waste Treatment Facility Installation and Operation Cost Savings 
 

The effect of reducing the installation cost of landfills and incineration facilities by 
recycling waste was analyzed. These values were calculated by considering recycling 
combustible waste in the cement industry. It was found that 1,767.2 million USD can be 
saved in terms of the installation cost of incineration facilities to treat waste subject to 
incineration. The corresponding figure is 1.7 USD for the incineration facility installation 
cost per ton of cement (Table 7).  

Assuming that all industrial waste is treated for a fee, the unit price of landfill facili-
ties applied to new landfill facilities is 1.6 USD/m3, and the service lifetime of each landfill 
facility is 30 years. As a result of this review, incineration ash generated after the incinera-
tion of non-combustible and combustible types of waste becomes a target material, and 
approximately 2,046.8 million USD is saved out of the installation cost of constructing a 
landfill for disposal, which is equivalent to 1.4 USD/ton-cement could be saved (Table 8). 

Category 
Consumea 
(ton/year) 

Calories 
(kcal/kg) 

Total calories  
(Gcal) 

Fuel 

Bituminous coal 
 

3,702,000 5,660b 20,953,320 

Petroleum coke 
 

858,000 8,170b 7,009,860 

Total (A) 4,560,000 - 27,963,180 

Alternative 
Fuel 

Textile 3.5 3,000c 11 

Tire 274,692 6,073c 1,668,070 

Synthetic resin 1,015,799 4,500c 4,571,097 

Rubber 75,931 4,730c 359,155 

Wood 35,449 3,500c 124,072 

Waste Derived Fuels 587,821 3,500c 2,057,372 

Solid Refuse Fuel 8,683 6,000d 52,098 

Total (B) 1,998,379 - 8,831,874 

Alternative calorie ratio (B/(A+B))☓100 24% 

Bituminous Coal Alternative Calorie (B÷5,660kcal/kg☓1,000kg/ton) 1,560,402 ton 

Category 
Alternative 

caloriea 
(Gcal/year) 

Bituminous 
coal calorie 

(kcal/kg) 

Alternative effectb 
(ton/year) 

Fuel cost savings 
(million USD/year) 

Combustible 
waste 

 
6,722,405 5,660 1,187,704 62.3 

Waste per one ton of cement 0.03 123.0 
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The operating cost of a landfill was calculated and found to be 42.1 million USD /year, 
and an operating cost of 8.4 million USD /year was found to be necessary 

Table 7. Incineration Facility Installation Cost and Savings by Co-processing. When waste is not 

treated in the cement industry, it represents the cost of installing an incineration facility required to 

incinerate it. (a) is waste that would have had to be incinerated if not treated in the cement industry 

(b) is the cost of installing an incineration facility 

 

 

 

 

 

 

 

 

 

Table 8. Landfill Installation Cost and Savings by co-processing. In the case where the cement in-

dustry does not treat waste, it represents the cost of installing a landfill facility required for landfill 

treatment. (a) is density of each type of waste (b) is In the case where the cement industry does not 

treat waste, it represents the cost of installing a landfill facility required for landfill treatment. 

 

 

Category Value Note 

Incineration 
target wastea 

(ton/year) 

Organic sludge 727,435  

Textile 4  

Synthetic resin 1,015,799  

Rubber 75,931  

Wood 35,449  

Total 1,854,619 (A) 

Required capacity for incineration 
(ton/day) 5,983 

(B) = (A) ÷ Operating 
day(310day) 

Installation costb 
(million USD/year) 1,767.2 

(C) = (B) × 3.81(100million 
KRW/ton) ×Exchange Rate 

 
Incineration facility depreciation 

(million USD/year) 88.4 (D) = (C) ÷ 20year 

Savings of cement per ton (USD/year/ton) 1.7 
(E) = (D)/Production of 

cement 

Category 
landfill 

volume(㎥) 
Note 

Direct landfill 
waste 

(non-combustible 
waste) 

 

Fly ash 1,484,875 Mixed waste for landfill 
Inorganic 

sludge 
1,044,549 

Industrial wastewater treatment sludge 
 

Ash 10,821 Mixed waste for landfill 
Adsorbent 11,345 Ion exchange resin 

Soil 92,604 
Construction waste 

 
Foundry and 

sandblast 
336,693 Foundry 

Glass 19,803 Glass 
Total (A) 3,000,690  

Post-Incineration 
landfill waste 

Organic 
sludge 

43,646 

Mixed waste for landfill 
Textile 0 

Synthetic 
resin 

39,278 

Rubber 1,853 
Wood 1,394 

Total (B) 86,171  
Total (C) 3,086,861 (A)+(B) 
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3.4. Waste Treatment Facility Installation and Operation Cost Savings 
According to the Japan Cement Association, the use of waste in the cement industry 

can extend the lifetimes of existing landfills by 5.3 years [27]. The amount of waste ex-
pected to be disposed of in landfills is 27,114 tons/day, which is equivalent to 89% of the 
annual landfill amount of 30,514 tons/day [28]. As a result of this review, it was found that 
the lifespan of an industrial waste landfill facility, which can be extended by treating 
waste in the cement industry, is 7.55 years (Table 9). If not co-processed, it is considered 
that there is a high possibility of causing social problems due to the rapid increases in 
landfill volumes. 
Table 9. Extending the Life Span of Landfills for Industrial Waste by Co-processing. Represents 

the lifetime of landfills for industrial wastes extended by the treatment of waste in the cement in-

dustry.  

 
 

4. Conclusions 
Co-processing in the cement industry enables the calculation of benefits in the form 

of costs, specifically in terms of reductions of installation and operation costs of waste 
treatment facilities, and reductions of greenhouse gases. Large amounts of remnants 
(waste and by-products) that are inevitably generated from national infrastructure facili-
ties such as those in the power generation industry and the steel industry and social in-
frastructure such as sewage treatment facilities and incinerators are stably and effectively 
recycled. 

As the cement industry uses waste as an alternative fuel, the replacement effect of 
bituminous coal amounts to 1,187,704 tons/year, reducing the import cost of bituminous 
coal by 62.3 million USD/year, equaling an amount of 2,989,156 tCO2 (annual amount of 
GHG reduction due to the non-mining of natural minerals: 304,945 tCO2, and non-use of 
bituminous coal: 2,684,211 tCO2). 

The cost savings were estimated to be about 3,815 million USD. In addition, the strat-
egy discussed here has the effect of extending the expiration dates of landfills at domestic 
industrial waste reclamation facilities by 7.55 years. 

It is possible for the cement industry to play the final role of recycling the waste that 
is inevitably generated and inevitably incinerated and landfilled. A kiln has many ad-
vantages compared to incineration, and it is possible to contribute to zero landfill use 
while also serving to stabilize the treatment costs by recycling economically and stably. 
One problem is that it is necessary to increase the acceptance of residents by operating 

Installation costb 
(million USD/year) 2,051.3 (C)×22.2 USD /㎥×30year 

Landfill depreciation 
(million USD/year) 

68.4 (D)÷30 year 

Savings of cement per ton 
(USD/year/ton) 1.4 (E) = (D)/Production of cement 

Category Value Note 
Industrial waste reclamation facility (except public) 

Remaining landfill capacity (A) 
59,969,819 ㎥ 

Annual Industrial waste landfill (B) 3,644,089 ㎥ 

Landfill life (C) 16,46 year, B/A 

Amount of landfill if not brought in from the cement 
industry (D) 

3,086,861 ㎥ 

Remaining lifetime of landfill facility when the 
cement industry does not co-process waste (E) 

8.91 
year, 

A/(B+D) 

Effect of extending (year) 7.55 C-E 
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these facilities in an eco-friendly manner while minimizing secondary pollution in the 
process of bringing waste into the facility, running pre-treatment programs at the facility, 
and operating the heat treatment at the kiln. To this end, it is necessary to manage the 
imported waste strictly to minimize the import of hazardous substances and to invest 
continuously in sealing facilities and upgrades to air-pollution prevention facilities. 
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