
CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

1

From Waste to Resource

From Waste to Resource
.ƛԀƴ /Ƙӳǘ ǘƘӲƛ thành Tài nguyên

CBS DustWaste RecyclingTechnology &
High-Purity KClProductionUsingCCU
Công ƴƎƘԄ tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & {Ӳƴ Ȅǳӳǘ KCI 
tinh ƪƘƛԀǘ cao ōӹƴƎ công ƴƎƘԄ CCU



CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

2

From Waste to Resource

Context

01 Background of Technology
.ԉƛ ŎӲƴƘ Phát ǘǊƛԂƴ Công ƴƎƘԄ

02 CBS Dust Waste Recycling Overview
¢ԋƴƎ quan Ǿԁ tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS

CBS Dust Waste Recycling & CCUS Technology
Tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & Công ƴƎƘԄ CCUS

04

03 Benefits of Installation
[ԓƛ ƝŎƘ Ŏԛŀ ǾƛԄŎ ƭӸǇ ŚӼǘ

Field-Proven Technology
/ƾƴƎ ƴƎƘԄ Śń ŚԜԓŎ ƪƛԂƳ ƴƎƘƛԄƳ  ǘƘ֔Ŏ ǘԀ 

05



CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

3

From Waste to Resource

01 Background of Technology   .ԉƛ ŎӲƴƘ Phát ǘǊƛԂƴ Công ƴƎƘԄ



CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

4

From Waste to Resource

01 Background of Technology   .ԉƛ ŎӲƴƘ Phát ǘǊƛԂƴ Công ƴƎƘԄ



CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

5

From Waste to Resource

The CBS System effectivelyseparateschlorinedust
to secureprocessstability

IԄ ǘƘԉƴƎ CBS tách ōԚƛ ŎƘԝŀ clo Ƴԍǘ cách ƘƛԄǳ ǉǳӲ, qua Śƽ ŚӲƳ ōӲƻ ǎ ֔ԋƴ 
ŚԆƴƘ Ŏԛŀ quá trình  ǎӲƴ Ȅǳӳǘ

Chlorine componentsaccumulateddue to the increased
useof alternative fuelsarea major causeof process
blockageand quality deterioration

/łŎ ƘԓǇ ŎƘӳǘ ŎƘԝŀ Ŏƭƻ ōԆ ǘƝŎƘ ǘԚ Řƻ ǘŇƴƎ ǎ֒ ŘԚƴƎ ƴƘƛşƴ ƭƛԄǳ ǘƘŀȅ ǘƘԀ ƭŁ Ƴԍǘ ǘǊƻƴƎ ƴƘ֓ƴƎ ƴƎǳȅşƴ 
ƴƘŃƴ ŎƘƝƴƘ ƎŃȅ ŚƽƴƎ ōłƳΣ ǘӸŎ ƴƎƘӿƴ ƘԄ ǘƘԉƴƎ ŎƾƴƎ ƴƎƘԄ ǾŁ ƭŁƳ ƎƛӲƳ ŎƘӳǘ ƭԜԓƴƎ ǎӲƴ ǇƘӵƳ

Kiln
Lò nung

Dust Collector  
.ԍ thu gom ōԚƛ

Bypass

Generation of CBS Dust Containing 
Chlorine and Fine Dust
Phát sinh .Ԛƛ CBS ŎƘԝŀ Clo và .Ԛƛ ƳԆƴ

üAsthe useof alternativefuelsincreases, 

chlorineaccumulatesinsidethe kiln, making

it difficult to resolvethe issuethrough

generalemissiontreatment alone         

Khi ǾƛԄŎ ǎ ֒ŘԚƴƎ nhiên ƭƛԄǳ thay ǘƘԀ ǘŇƴƎ, clo tích  ǘԚ 

bên trong lò nung, ƪƘƛԀƴ cho ǾƛԄŎ ŎƘԅ Ȅ ֒lý Ǿӳƴ Śԁ 

ōӹƴƎ các ōƛԄƴ pháp Ȅ ֒lý khí ǘƘӲƛ thông ǘƘԜԐƴƎ ǘǊԑ 

nên khó ƪƘŇƴ

Alternative 
Waste Fuels
Nhiên ƭƛԄǳ thay 
ǘƘԀ ǘ ֑ŎƘӳǘ ǘƘӲƛ

Stack Emission
Khí ǘƘӲƛ ԉƴƎ khói

01 Background of Technology   .ԉƛ ŎӲƴƘ Phát ǘǊƛԂƴ Công ƴƎƘԄ

< Process Issues Caused by the Increased Use of Alternative Fuels ς Cement Kiln Process Diagram >
Các Ǿӳƴ Śԁ trong quy trình  ǎӲƴ Ȅǳӳǘ do ǘŇƴƎ ǎ ֒ŘԚƴƎ Nhiên ƭƛԄǳ thay ǘƘԀ - SҺ ŚԊ quy trình  lò nung xi ƳŇƴƎ
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From Waste to Resource

KCl Concentrate / Extraction
CôŚӼŎ/ /ƘƛԀǘȄǳӳǘKCl 

Å Utilization of waste heat generated from cement process
         ¢ӷƴ ŘԚƴƎ ƴƘƛԄǘ ǘƘӲƛ phát sinh ǘ ֑quá trình  ǎӲƴ Ȅǳӳǘ xi ƳŇƴƎ

Å Process water is recovered and reused
         bԜԏŎ trong quy trình  ŚԜԓŎ thu ƘԊƛ và tái ǎ ֒ŘԚƴƎ

Recyclable CBS Dust (CaCOї /ŀƪŜύ
.Ԛƛ CBS có ǘƘԂ tái ŎƘԀ (CaCOї /ŀƪŜύ

High purity KCl
KCI Śԍ tinh ƪƘƛԀǘ cao

7Ӵǳvào

02 CBS Dust Waste Recycling Overview  ¢ԋƴƎ ǉǳŀƴ Ǿԁ ǘłƛ ŎƘԀ ōԚƛ ǘƘӲƛ /.{

CBS (Chlorine Bypass System) Dust
.ԚƛǘƘ֑ԄǘƘԉƴƎCBS (ChlorineBypassSystem)

Cl & Heavy Metal Removal
[ƻӱƛōԈClvàkimƭƻӱƛƴӼƴƎ

In: CO2 15-20% 
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From Waste to Resource

Cl & Heavy Metal Removal
[ƻӱƛōԈClvàkimƭƻӱƛƴӼƴƎ

KCl Concentrate / Extraction
CôŚӼŎ/ /ƘƛԀǘȄǳӳǘKCl 

In: CO2 15-20% 

CBS (Chlorine Bypass System) Dust
.ԚƛǘƘ֑ԄǘƘԉƴƎCBS (ChlorineBypassSystem)

Recyclable CBS Dust (CaCOї /ŀƪŜύ
.ԚƛCBS cóǘƘԂtáiŎƘԀ (CaCOї /ŀƪŜύ

High purity KCl
KCI Śԍ tinh ƪƘƛԀǘ cao

Supplementary 
cementitious material 

(SCM)
Ǿӷǘ ƭƛԄǳ ōԋ sung xi ƳŇƴƎ(SCM)

Greenhouse gas 
reduction effect by 

utilizing CO2
IƛԄǳ ǉǳӲ ƎƛӲƳ khí nhà kính ƴƘԐ 

ǘӷƴ ŘԚƴƎ /hі

02 CBS Dust Waste Recycling Overview  ¢ԋƴƎ ǉǳŀƴ Ǿԁ ǘłƛ ŎƘԀ ōԚƛ ǘƘӲƛ /.{

Å Utilization of waste heat generated from cement process
         ¢ӷƴ ŘԚƴƎ ƴƘƛԄǘ ǘƘӲƛ phát sinh ǘ ֑quá trình  ǎӲƴ Ȅǳӳǘ xi ƳŇƴƎ

Å Process water is recovered and reused
         bԜԏŎ trong quy trình  ŚԜԓŎ thu ƘԊƛ và tái ǎ ֒ŘԚƴƎ

Investment can be 
recovered through 

waste disposal costs 
and by-product sales
Chi phí ŚӴǳ ǘԜ có ǘƘԂ ŚԜԓŎ thu 
ƘԊƛ thông qua phí Ȅ ֒lý ŎƘӳǘ ǘƘӲƛ 

và doanh thu ǘ ֑ǾƛԄŎ bán ǎӲƴ 
ǇƘӵƳ ǇƘԚ

7Ӵǳvào
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From Waste to Resource

Securing heavy metal removal (99.9%) technology included in CBS dust
{ԑƘ֓ǳcôngƴƎƘԄƭƻӱƛōԈkimƭƻӱƛƴӼƴƎ(99,9%) cótrongōԚƛCBS

02 CBS Dust Waste Recycling Overview  ¢ԋƴƎ ǉǳŀƴ Ǿԁ ǘłƛ ŎƘԀ ōԚƛ ǘƘӲƛ /.{



CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

9

From Waste to Resource

Reduction of CBS Dust 
Waste Treatment Costs

DƛӲƳchiphíȄ l֒ýōԚƛǘƘӲƛ
CBS

Conversion and 
Recycling of CBS Dust 

as SCMs

/ƘǳȅԂƴŚԋƛvàtáiŎƘԀōԚƛ
/.{ ƭŁƳ Ǿӷǘ ƭƛԄǳ ōԋ ǎǳƴƎ Ȅƛ 

ƳŇƴƎ ό{/aǎύ

Production and 
Sale of High-Purity KCl

{ӲƴȄǳӳǘvàkinhdoanhKCl
tinhƪƘƛԀǘcao

Fuel Cost 
Reduction Effect

DƛӲƳ chi phí nhiên ƭƛԄǳ
ƘƛԄǳ ǉǳӲ

03 Benefits of Installation  [ԓƛ ích  Ŏԛŀ ǾƛԄŎ ƭӸǇ ŚӼǘ
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From Waste to Resource

(1) Reduction of CBS Dust Waste Treatment Costs  DƛӲƳchiphíȄ l֒ýōԚƛǘƘӲƛCBS

Waste Reduction
DƛӲƳǘƘƛԂǳŎƘӳǘǘƘӲƛ

Reduced Treatment 
& Transport Costs
DƛӲƳchiphíȄ l֒ý vàǾӷƴ

ŎƘǳȅԂƴ

Resource Recycling
TáiŎƘԀtài nguyên

Revenue Generation
¢ӱƻƴƎǳԊƴdoanhthu

Recycling CBS Dust 
within the process 
reduces waste 
generation

TáiŎƘԀƴԍƛōԍōԚƛCBS giúp
ƎƛӲƳŎƘӳǘǘƘӲƛ

Reduces disposal and 
treatment costs, 
delivering continuous 
operating cost savings

GƛӲƳchiphíȄ l֒ý, ǾӷƴŎƘǳȅԂƴ
vàǘƛԀǘƪƛԄƳchiphíǾӷƴhành
liênǘԚŎ

After removing chlorine 
and heavy metals, CBS 
Dust is reused as SCMs or 
reintroduced into the 
process

SaukhiƭƻӱƛōԈclo vàkimƭƻӱƛ
ƴӼƴƎ, ōԚƛCBS ŚԜԓŎtáiǎ Ř֒ԚƴƎ
làm SCMsƘƻӼŎhoànƭԜǳvào
quytrình

Creates revenue 
through high-purity KCl 
and by-product sales

¢ӱƻ doanh thu ǘ ֑KCl Śԍ tinh 
ƪƘƛԀǘ cao và bán ǎӲƴ ǇƘӵƳ ǇƘԚ

RecyclingCBS Dustasa resourcereducestreatment costsand improves
economicefficiency
±ƛԄŎ tái ŎƘԀ ōԚƛ CBS thành Ƴԍǘ ƴƎǳԊƴ tài nguyên giúp ƎƛӲƳ chi phí Ȅ ֒lý và nâng cao ƘƛԄǳ ǉǳӲ kinh ǘԀ

03 Benefits of Installation  [ԓƛ ích  Ŏԛŀ ǾƛԄŎ ƭӸǇ ŚӼǘ
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From Waste to Resource

(2) Conversion and Recycling of CBS Dust as SCMs  /ƘǳȅԂƴŚԋƛvàtáiŎƘԀōԚƛ /.{ ƭŁƳ Ǿӷǘ ƭƛԄǳ ōԋ ǎǳƴƎ Ȅƛ ƳŇƴƎ όSCMs)

CaCOї

COі Dŀǎ LƴƧŜŎǘƛƻƴ
.ԎƳkhí/hі

Primary Mineralization Process
Kho§ng h·a sҺ cӸp

Filterpress

Dust Dewatering Process
T§ch nҼ֧c bֱi

Based on the analysis of the Calcium Carbonate Cake, the chlorine (Cl) 
concentration was almost completely removed compared to CBS Dust
5֔ŀ ǘǊşƴ ƪԀǘ ǉǳӲ ǇƘŃƴ ǘƝŎƘ /ŀƭŎƛǳƳ /ŀǊōƻƴŀǘŜ /ŀƪŜΣ ƴԊƴƎ Śԍ Ŏƭƻ ό/ƭύ Śń ŚԜԓŎ ƭƻӱƛ ōԈ ƎӴƴ ƴƘԜ ƘƻŁƴ ǘƻŁƴ ǎƻ 
Ǿԏƛ ōԚƛ /.{

Ҧ The CaO content in the Calcium Carbonate Cake is approximately 42ς
45%, demonstrating its potential for reuse as Supplementary 
Cementitious Materials (SCMs)

IŁƳ ƭԜԓƴƎ /ŀh ǘǊƻƴƎ /ŀƭŎƛǳƳ /ŀǊōƻƴŀǘŜ /ŀƪŜ Śӱǘ ƪƘƻӲƴƎ пнςпр҈Σ ŎƘƻ ǘƘӳȅ ǘƛԁƳ ƴŇƴƎ ǘłƛ ǎ֒ ŘԚƴƎ ƭŁƳ 
Ǿӷǘ ƭƛԄǳ Ȅƛ ƳŇƴƎ ōԋ ǎǳƴƎ ό{/aǎύ

Ҧ The CaCOї ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ /ŀƭŎƛǳƳ /ŀǊōƻƴŀǘŜ /ŀƪŜ ǇǊƻŘǳŎŜŘ ǘƘǊƻǳƎƘ 
the Carbon Mineralization Process was analyzed to be over 75%, 
satisfying the quality requirements for cement additives

IŁƳ ƭԜԓƴƎ /ŀ/hї ǘǊƻƴƎ /ŀƭŎƛǳƳ /ŀǊōƻƴŀǘŜ /ŀƪŜ ǘƘǳ ŚԜԓŎ ǘ֑ ǉǳł ǘǊƜƴƘ /ŀǊōƻƴ aƛƴŜǊŀƭƛȊŀǘƛƻƴ ŚԜԓŎ 
ǇƘŃƴ ǘƝŎƘ Śӱǘ ǘǊşƴ тр҈Σ ŚłǇ ԝƴƎ ǘƛşǳ ŎƘǳӵƴ ǎ֒ ŘԚƴƎ ƭŁƳ ǇƘԚ Ǝƛŀ Ȅƛ ƳŇƴƎ

This circular resource recycling technology transforms CBS Dust from simple waste into a recyclable material, 
enabling its reuse as a Supplementary Cementitious Material (SCM) while also creating high-value products. 

/ƾƴƎ ƴƎƘԄ ǘłƛ ŎƘԀ ǘŁƛ ƴƎǳȅşƴ ǘƘŜƻ Ƴƾ ƘƜƴƘ ƪƛƴƘ ǘԀ ǘǳӴƴ ƘƻŁƴ ƴŁȅ ŎƘǳȅԂƴ Śԋƛ ōԚƛ /.{ ǘ֑ ŎƘӳǘ ǘƘӲƛ ǘƘƾƴƎ ǘƘԜԐƴƎ ǘƘŁƴƘ Ǿӷǘ ƭƛԄǳ 
Ŏƽ ǘƘԂ ǘłƛ ŎƘԀΣ ŎƘƻ ǇƘŞǇ ǘłƛ ǎ֒ ŘԚƴƎ ƭŁƳ Ǿӷǘ ƭƛԄǳ Ȅƛ ƳŇƴƎ ōԋ ǎǳƴƎ ό{/aύ ŚԊƴƎ ǘƘԐƛ ǘӱƻ Ǌŀ ŎłŎ ǎӲƴ ǇƘӵƳ Ŏƽ Ǝƛł ǘǊԆ Ǝƛŀ ǘŇƴƎ Ŏŀƻ

03 Benefits of Installation  [ԓƛ ích  Ŏԛŀ ǾƛԄŎ ƭӸǇ ŚӼǘ
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From Waste to Resource

(3) Production and Sale of High-Purity KCl  {ӲƴȄǳӳǘvà kinhdoanhKCltinhƪƘƛԀǘcao

Secondary 
Mineralization

KhoánghóaǘƘԝŎӳǇ

Filtration System
IԄǘƘԉƴƎƭԇŎ

Filtrate Storage Tank
.ԊƴŎƘԝŀŘԆŎƘƭԇŎ

High-Purity KCl
Production

{Ӳƴ Ȅǳӳǘ Y/ƭ ǘƛƴƘ ƪƘƛԀǘ Ŏŀƻ

Converting CBS Dust into a high-value resource through the production of high-purity KCl
.ƛԀƴ ōԚƛ CBS thành tài nguyên có giá ǘǊԆ cao thông qua ǎӲƴ Ȅǳӳǘ KCl tinh ƪƘƛԀǘ cao

Filtrateanalysisshowsthat the Caconcentration, a major impurity, is controlledbelow10 ppm
YԀǘ ǉǳӲ ǇƘŃƴ ǘƝŎƘ ŘԆŎƘ ƭԇŎ ŎƘƻ ǘƘӳȅ ƴԊƴƎ Śԍ /ŀΣ là ƭƻӱƛǘӱǇ ŎƘӳǘ ŎƘƝƴƘΣ ŚԜԓŎ ƪƛԂƳ ǎƻłǘ ŘԜԏƛ мл ppm

Ҧ Harmfulheavymetalsareeffectivelyremoved, enablingthe productionof stable-quality KCl
     CáckimƭƻӱƛƴӼƴƎcóƘӱƛŚԜԓŎƭƻӱƛōԈƘƛԄǳǉǳӲ, chophépǎӲƴȄǳӳǘKClǾԏƛŎƘӳǘƭԜԓƴƎԋƴŚԆƴƘ

Potassiumchloride(KCl)
Kaliclorua(KCl)

Production of 
High-Purity KCl Products

{Ӳƴ Ȅǳӳǘ ǎӲƴ ǇƘӵƳ Y/ƭ ǘƛƴƘ ƪƘƛԀǘ Ŏŀƻ

Utilization as an Industrial Resource
Táiǎ Ř֒ԚƴƎlàm nguyênƭƛԄǳcôngƴƎƘƛԄǇ

Sales and Revenue Generation
Bánhàngvàǘӱƻdoanhthu

03 Benefits of Installation  [ԓƛ ích  Ŏԛŀ ǾƛԄŎ ƭӸǇ ŚӼǘ
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From Waste to Resource

(4) Fuel Cost Reduction Effect  GƛӲƳ ŎƘƛ ǇƘƝ ƴƘƛşƴ ƭƛԄǳ hƛԄǳ ǉǳӲ 

Waste Heat 
Utilization

ThuƘԊƛvàǘӷƴŘԚƴƎƴƘƛԄǘǘƘӲƛ

Improved Process 
Efficiency

NângcaoƘƛԄǳǎǳӳǘquytrình

Resource Recovery
ThuƘԊƛtài nguyên

Closed-Loop 
Recycling System
IԄǘƘԉƴƎtáiŎƘԀǘǳӴƴhoàn

khépkín

High-efficiency process that reduces fuel consumption and energy costs 
through waste heat utilization and improved process efficiency
Quytrình ƘƛԄǳǎǳӳǘcaogiúpƎƛӲƳtiêuǘƘԚnhiênƭƛԄǳvàchiphíƴŇƴƎƭԜԓƴƎthôngquaǘӷƴŘԚƴƎƴƘƛԄǘǘƘӲƛvà
nângcaoƘƛԄǳǎǳӳǘquy trình

03 Benefits of Installation  [ԓƛ ích  Ŏԛŀ ǾƛԄŎ ƭӸǇ ŚӼǘ
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From Waste to Resource

04 CBS Dust Waste Recycling & CCUS Technology   Tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & Công ƴƎƘԄ CCUS

General CBS Dust Recycling Process Diagram
{ԎŚԊǘԋƴƎ ǉǳŀƴ ǉǳȅ ǘǊƜƴƘ ǘłƛ ŎƘԀ ōԚƛ /.{ 

(1) Differentiation of CBS dust treatment technology based on CCUS
      CôngƴƎƘԄȄ l֒ýōԚƛCBS khácōƛԄǘŘ֔ŀtrên CCUS

Mixing
¢Ǌԍƴ

Filtration & Washing
[ԇŎvàǊ֒ŀ

Heavy Metal 
Removal

[ƻӱƛōԈkimƭƻӱƛƴӼƴƎ

Evaporation, 
Concentration & 
Crystallization

BayƘԎƛ, côŚӼŎvàƪԀǘtinh

Drying
{ӳȅ

Mixing water and dust 
Mixing reaction tank: 

approx. 30m³
¢ǊԍƴƴԜԏŎvàōԚƛ

.ԊƴǇƘӲƴԝƴƎǘǊԍƴ: ƪƘƻӲƴƎ30 
m³

Removes water-soluble 
components Washes 
with process water

[ƻӱƛōԈcácthànhǇƘӴƴhòatan
trongƴԜԏŎ

w֒ŀōӹƴƎƴԜԏŎquytrình

Chemical treatment Ion 
exchange / Chelation / 
Oxidation-reduction

· l֒ý hóaƘԇŎ
TraoŚԋƛion / ¢ӱƻǇƘԝŎ

(Chelation) / OxyhóaςƪƘ֒

Approx. 91% moisture 
evaporation Issues: 
Fouling, scaling, and 

contamination
BayƘԎƛƪƘƻӲƴƎ91% ŚԍӵƳ
±ӳƴŚԁ: Cáuōӵƴ, ŚƽƴƎŎӼƴvà

ƴƘƛԃƳōӵƴ

KCl production using a 
salt dryer Increased 
maintenance costs

{ӲƴȄǳӳǘKClōӹƴƎmáyǎӳȅƳǳԉƛ
ChiphíōӲƻtrìǘŇƴƎcao
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From Waste to Resource

CCUS

No Chemical Input
KhôngǎŘ֒ԚƴƎhóaŎƘӳǘ

Improved Energy Efficiency
NângcaoƘƛԄǳǉǳӲƴŇƴƎƭԜԓƴƎ

Value-Generating 
High-Purity KCl production
{Ӳƴ Ȅǳӳǘ KCl tinh ƪƘƛԀǘ cao ǘӱƻ giá ǘǊԆ

Comparison with General CBS Dust Recycling Process
SosánhǾԏƛquytrình táiŎƘԀōԚƛCBS thôngǘƘԜԐƴƎ

ӛƴƎkhói

YƘƻłƴƎ Ƙƽŀ ǎԎ ŎӳǇ

¢łŎƘ ƴԜԏŎ ōԚƛYƘƻłƴƎ Ƙƽŀ ǘƘԝ ŎӳǇ ǾŁ ƭԇŎ

.ŀȅ ƘԎƛΣ Ŏƾ ŚӼŎ ǾŁ ƪԀǘ ǘƛƴƘ¢łŎƘ ƴԜԏŎ ōӹƴƎ ƭȅ ǘŃƳ

{Ӳƴ Ȅǳӳǘ Y/ƭ Śԍ ǘƛƴƘ ƪƘƛԀǘ Ŏŀƻ

04 CBS Dust Waste Recycling & CCUS Technology   Tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & Công ƴƎƘԄ CCUS

(1) Differentiation of CBS dust treatment technology based on CCUS
      CôngƴƎƘԄȄ l֒ýōԚƛCBS khácōƛԄǘŘ֔ŀtrên CCUS
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From Waste to Resource

ANYTECH and UNID Sign a Business Agreement for the Commercialization of KCl
ANYTECH vàUNID kýƪԀǘǘƘԈŀǘƘǳӷƴƘԓǇtácǘƘԜԎƴƎƳӱƛhóaKCl

¦bL5 ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ bƻΦм ŎƻƳǇŀƴȅ ƛƴ ǘƘŜ Ǝƭƻōŀƭ ǇƻǘŀǎǎƛǳƳ-
based chemical market, with a 36% market share. The 
company imports all of its key raw material, potassium 
chloride (KCl), from overseas
UNID là côngtyǎԉ1 ǘƘԀƎƛԏƛtrongǘƘԆǘǊԜԐƴƎhóaŎƘӳǘƎԉŎkali toàn
ŎӴǳ, Ǿԏƛ36% ǘƘԆǇƘӴƴ. CôngtyƴƘӷǇƪƘӵǳtoànōԍnguyênƭƛԄǳchính là
kali clorua(KCl) ǘƴ֑ԜԏŎngoài CooperationAgreementbetweenANYTECH and UNID

¢ƘԈŀǘƘǳӷƴƘԓǇtácƎƛ֓ŀANYTECH vàUNID

Purity Analysis by the UNID Quality Control Team
Phântích ŚԍtinhƪƘƛԀǘōԑƛŚԍƛƪƛԂƳsoátŎƘӳǘƭԜԓƴƎUNID

(2) Agreement for Commercialization of High-Purity KCl (Potassium Chloride) 
      ¢ƘԈŀ ǘƘǳӷƴ ǘƘԜԎƴƎ Ƴӱƛ Ƙƽŀ Y/ƭ όYŀƭƛ ŎƭƻǊǳŀύ ǘƛƴƘ ƪƘƛԀǘ Ŏŀƻ

04 CBS Dust Waste Recycling & CCUS Technology   Tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & Công ƴƎƘԄ CCUS
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From Waste to Resource

CBS Dust Recycling Process
CôngƴƎƘԄtáiŎƘԀōԚƛCBS

Advanced recyclingand CCUS technologiesfor cementwasterecyclingand 
high-purity KClproductionhavebeen developedwith governmentsupport
/łŎ ŎƾƴƎ ƴƎƘԄ ǘłƛ ŎƘԀ ǘƛşƴ ǘƛԀƴ ǾŁ //¦{ ŎƘƻ ǘłƛ ŎƘԀ ŎƘӳǘ ǘƘӲƛ Ȅƛ ƳŇƴƎ ǾŁ ǎӲƴ Ȅǳӳǘ Y/ƭ ǘƛƴƘ 
ƪƘƛԀǘ Ŏŀƻ Śń ŚԜԓŎ ǇƘłǘ ǘǊƛԂƴ Ǿԏƛ ǎ֔ ƘԌ ǘǊԓ Ŏԛŀ ŎƘƝƴƘ ǇƘԛ

Patent Certification
/ƘԝƴƎƴƘӷƴōӹƴƎsángŎƘԀ

On-site demonstrationat Sampyocement
ŎƘӱȅ ǘƘǘ֒ӱƛ ŎƘԌ ǘӱƛ ƴƘŁ Ƴłȅ Ȅƛ ƳŇƴƎ {ŀƳǇȅƻ

(3) Government-Supported R&D and Patented Technology
      bƎƘƛşƴ Ŏԝǳ ϧ ǇƘłǘ ǘǊƛԂƴ ŚԜԓŎ ŎƘƝƴƘ ǇƘԛ ƘԌ ǘǊԓ ǾŁ ŎƾƴƎ ƴƎƘԄ Śń ŚԜԓŎ ŎӳǇ ōӹƴƎ ǎłƴƎ ŎƘԀ

National R&D-Based Technology
CôngƴƎƘԄŘ֔ŀtrên nghiênŎԝǳ& phátǘǊƛԂƴ
ŎӳǇǉǳԉŎgia

04 CBS Dust Waste Recycling & CCUS Technology   Tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & Công ƴƎƘԄ CCUS
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From Waste to Resource

Project History
Quátrình ǘǊƛԂƴkhaiŘ á֔n

2018.05 ~ 2020.12 2022.3 ~ 2022.12 2023.10 ~ 2024.04

Participatedin the national
R&D project

ThamgiaŘ á֔nR&D ŎӳǇǉǳԉŎgia

On-site demonstration
at Scement

ŎƘӱȅ ǘƘǘ֒ӱƛ ŎƘԌ ǘӱƛ ƴƘŁ 
máy S Cement

Performed field validation of a CBS Dust 
resource recovery plant at the H Cement 

demonstration site, verifying process 
performance and operational stability

¢Ƙ֔Ŏ ƘƛԄƴ ƪƛԂƳ ƴƎƘƛԄƳ ǘƘ֔Ŏ ǘԀ ǘӱƛ ƴƘŁ Ƴłȅ ǘƘǳ 
ƘԊƛ ǘŁƛ ƴƎǳȅşƴ ōԚƛ /.{ ǘӱƛ ŚƛԂƳ ŎƘӱȅ ǘƘH֒ 
/ŜƳŜƴǘΣ ȄłŎ ƳƛƴƘ ƘƛԄǳ ǎǳӳǘ ǉǳȅ ǘǊƜƴƘ ǾŁ Śԍ ԋƴ 

ŚԆƴƘ Ǿӷƴ ƘŁƴƘ

(3) Government-Supported R&D and Patented Technology
      Nghi°n cֵu & ph§t triԜn ĽҼ֯c ch²nh phֳ h֣ tr֯ v¨ c¹ng ngh֓ Ľ« ĽҼ֯c cӸp bԄng s§ng chԒ

04 CBS Dust Waste Recycling & CCUS Technology   Tái ŎƘԀ ōԚƛ ǘƘӲƛ CBS & Công ƴƎƘԄ CCUS
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From Waste to Resource

Commercial-scale operation
±ӷƴhànhԑquymôǘƘԜԎƴƎƳӱƛ

05 Field-Proven Technology /ƾƴƎ ƴƎƘԄ Śń ŚԜԓŎ ƪƛԂƳ ƴƎƘƛԄƳ ǘƘ֔Ŏ ǘԀ

On-site Demonstration & Validation /Ƙӱȅ ǘƘv֒à ƪƛԂƳ ƴƎƘƛԄƳ ǘӱƛ ŎƘԌ 

Performedintegratedpilot
plant operationand 
commissioningfor 10 
monthsat the Hyundai
RotemDangjinfacility, 
validatingprocessstability
and operationalreliability

¢Ƙ֔Ŏ ƘƛԄƴ Ǿӷƴ ƘŁƴƘ ǾŁ ŎƘӱȅ ǘƘ֒ ǘƝŎƘ 
ƘԓǇ ƴƘŁ Ƴłȅ ǘǊƻƴƎ мл ǘƘłƴƎ ǘӱƛ ŎԎ ǎԑ 
IȅǳƴŘŀƛ wƻǘŜƳ 5ŀƴƎƧƛƴΣ ȄłŎ ƴƘӷƴ Śԍ 
ԋƴ ŚԆƴƘ Ŏԛŀ ǉǳȅ ǘǊƜƴƘ ǾŁ Śԍ ǘƛƴ Ŏӷȅ 
Ǿӷƴ ƘŁƴƘ
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From Waste to Resource

05 Field-Proven Technology /ƾƴƎ ƴƎƘԄ Śń ŚԜԓŎ ƪƛԂƳ ƴƎƘƛԄƳ ǘƘ֔Ŏ ǘԀ

On-site Demonstration & Validation /Ƙӱȅ ǘƘv֒à ƪƛԂƳ ƴƎƘƛԄƳ ǘӱƛ ŎƘԌ 



CBS Dust Waste Recycling Technology & High-Purity KCl Production Using CCU

21

From Waste to Resource

Scale-up Validation
YƛԂƳ ƴƎƘƛԄƳ quy mô ƭԏƴ

Å Constructedand operateda pilot-scale
demonstrationfacilityat the HanilCementDanyang
plant, conductinga 7-month field demonstrationto
validatetechnologyperformance

·Ńȅ Ř֔ƴƎ ǾŁ Ǿӷƴ ƘŁƴƘ ƴƘŁ Ƴłȅ ǘƘ֒ ƴƎƘƛԄƳ ǘӱƛ Iŀƴƛƭ /ŜƳŜƴǘ 
5ŀƴȅŀƴƎΣ ǘƘ֔Ŏ ƘƛԄƴ ŎƘӱȅ ǘƘт֒ ǘƘłƴƎ ŚԂ ȄłŎ ƴƘӷƴ ƘƛԄǳ ǎǳӳǘ 
ŎƾƴƎ ƴƎƘԄ

Å ProducedCaCOї cakeasa processby-productand 
completedqualityevaluationin collaborationwith
the cementcompany'squalitycontrol team

{ӲƴȄǳӳǘǎӲƴǇƘӵƳǇƘԚCaCOї vàŚłƴƘgiáŎƘӳǘƭԜԓƴƎcùng
ŚԍƛQC Ŏԛŀcôngty xiƳŇƴƎ

Å Producedhigh-purity KCland successfullyverified
productquality throughanalysisconductedby the
qualityassuranceteamsof potential end-users

{Ӳƴ Ȅǳӳǘ Y/ƭ ǘƛƴƘ ƪƘƛԀǘ Ŏŀƻ ǾŁ ȄłŎ ƴƘӷƴ ŎƘӳǘ ƭԜԓƴƎ ǉǳŀ ǇƘŃƴ 
ǘƝŎƘ Ŏԛŀ ŎłŎ Śԍƛ v! ƪƘłŎƘ ƘŁƴƎ ǘƛԁƳ ƴŇƴƎ

05 Field-Proven Technology  /ƾƴƎ ƴƎƘԄ Śń ŚԜԓŎ ƪƛԂƳ ƴƎƘƛԄƳ ǘƘ֔Ŏ ǘԀ

On-site Demonstration & Validation  /Ƙӱȅ ǘƘv֒à ƪƛԂƳ ƴƎƘƛԄƳ ǘӱƛ ŎƘԌ 
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From Waste to Resource

05 Field-Proven Technology  /ƾƴƎ ƴƎƘԄ Śń ŚԜԓŎ ƪƛԂƳ ƴƎƘƛԄƳ ǘƘ֔Ŏ ǘԀ

On-site Demonstration & Validation  /Ƙӱȅ ǘƘv֒à ƪƛԂƳ ƴƎƘƛԄƳ ǘӱƛ ŎƘԌ 


