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01 Background of Technology &\ wiati NICaagy 3 K 2

Vietnam's Cement Industry: Strength, Scale & Opportunity

Nganh Xi Mang Viét Nam: Suc Manh, Quy M6 & Co Héi

e ) e gy il
92 O5mt 2030

Production Lines Annual Sales 2024 Green Transition Target
Day chuyén san xuét San lugng tiéu thu 2024 Muc tiéu chuyén déi xanh
World's 3rd largest cement producer Growing domestic + export market TSR 15% — innovation opportunity
Nha sén xuét xi méng Ién thit 3 thé gidi Thi trudng ndi dia + xuat khéu téng trudng TSR 15% — co héi d6i méi sang tao
7 7 7

Source: Statista, VNCA 2025 — Nguén: Statista, VNCA 2025
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01 Background of Technology &\ wiati NICaagy 3 K 2

The Path Is Already Proven — Vietham Is Leading the Way
Con Pudong Pa Puoc Ching Minh — Viét Nam Pang Dan Dau

<4 SUCCESS STORY IN VIETNAM / CAU CHUYEN THANH CONG
VICEM Ha Tien 1

AF Leading Adopter
USD 5.3 Million

Fuel cost savings — H1 2025

~ 4 % Ts R Tiét kiém chi phi nhién liéu — 6T ddu 2025
National average today __ Proven in Vietnam / Buoc kiém chiing tai Viét Nam
Trung binh toan quéc hién tai " Real operational results / Két qua van hanh thuc té

Room to grow — / Tiém nang phat trién — Replicable at scale / C6 thé nhan réng

Today ~4% Interim Growth 2030 Target 15%
Hién tai ~4% Tang trudng trung gian Muc tiéu 2030: 15%

(Decision 1266/QD-TTg, 2020)

Source: Decision 1266/QD-TTg (2020), VietnamNet Aug 2025, VNCA 2022 — Nguén: Quyét dinh 1266/QD-TTg (2020), VietnamNet T8/2025, VNCA 2022
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One Technical Challenge — One Big Opportunity

Mét Thach Thic Ky Thuat — Mét Co Héi Lén

THE CHALLENGE / THACH THUC

Chlorine componentsaccumulateddue to the increased
useof alternative fuels are a major causeof process
blockageand quality deterioration
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THE OPPORTUNITY / CO HOI

The CBS Systemffectively separateschlorine dust
to secureprocessstability
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—< Process Issues Caused by the Increased Use of Alternative egisent Kiln Process Diagram—=>
Cacd y §/drong quytrnh & YB/dzgloli N ¢ R Q WHiént AtRagizi K-8h S Huytrhh 106 nungxiY Ny 3

Stack Emission
Khiu K % WZWKiol

Alternative
Waste Fuels
Nhiénf AtRaglz
0 KIdOK §i B Y

5

i —

Generation of CBS Dust Containing

Chlorine and Fine Dust
Phatsinh. QUBSO K WClova. QAR Y

U Asthe useof alternativefuelsincreases
chlorineaccumulatesnsidethe kiln, making
it difficult to resolvethe issuethrough
generalemissiontreatment alone

! Dust Collector
. @dhugomo QA
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(02 CBS Dust Waste Recycling Overview y =
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CBS (Chlorine Bypass System) Dust
. QIAK % K n3B3ChlorineBypassSystem)

In: CQ 15-20%

1 T

~ ™
Cl & Heavy Metal Removal KCI Concentrate / Extraction
[ 2§ Kolvakimt 2y Ry 3 CoS X/0 K KA
A Utilization of waste heat generated from cement process
¢ [ QWX AXiKiphatsinhii quatrhh & YB/dzfivi Ny 3
A Process water is recovered and reused
b Wutrongquytrhh S WO K Hiatdida ‘RQy 3
. J

Recyclable CBS DustgCO®O : High purity KCI ﬁ
. @BROU K@OK@aCo |/ | 1 S0

KCIS dinh | K *ab
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CBS (Chlorine Bypass System) Dust CIEEOlER G

! : reduction effect by
: K W K g¢hl B Syst :
QA r3B3C¢hlorineBypassSystem) utilizing Co In: CQ 15-20%
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Cl & Heavy Metal Removal KCI Concentrate / Extraction
[ 2§ Klvakimt 23Ry 3 CoS X/® K EHHKA
A Utilization of waste heat generated from cement process
: i ¢ [ QWX XiKiphatsinhii quatrnh & Y™
1 A Proces§ water js rgcove[ed and;re' Investment can bé
X ; . SupEETEE b Wurong quytrnh S Wiho K Hsat? recovered through

cementitious material waste disposal costs
S and byproduct sals
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Recyclable CBS Du§i4CO | High purity KCI
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(02 CBS Dust Waste Recycling Overview.y = |j dz- v @d 1t A

Securing heavy metal removal (99.9%) technology included in CBS dust
{ K cbingy 3 K By Kmt 2y X% y09,9%)xotrong 6 QUBS
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Conversion and
Reduction of CBS Dust Recycling of CBS Dust Production and Fuel Cost
Waste Treatment Costs as SCMs Sale of HigHPurity KCI Reduction Effect
DA SEMPhiE Iy 6 QiAK & i O Kad O JEEER [ ¥/ 5/ dzyakinh doanhKCI8 D A ¥Mphinhiénf A
CBS ,_ - A1 0 B\ dz otinh | Kde@EtHl  E KA Rudzy




C)A'""’"h From Waste to Resource
CBS Dust Waste Recycling Technology & Hrgtity KCI Production Using CCU

03 Benefits of Installation| rh © qd i gLy

I ANY TECH

(1) Reduction of CBS Dust Waste Treatment CastSynphiE Iyo QIAK OBS

=

Waste Reduction
DA MY AOkde € Y A

Recycling CBS Dust

within the process
reduces waste
generation

TaiO KydcoA®d QUBSyilp

IAYVKGHEY A

Reduced Treatment

& Transport Costs

DA MPphiE lyvadr y
OK dz& dy

Reduces disposal and
treatment costs,
delivering continuous
operating cost savings
G\ YehiphiE 'ly, &1 K dz& d
vail A1dAdRWphi@  hanh
lienG QO
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Resource Recycling
TaiO Ktal nguyén

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

Saukhi ny},klovalgmfvz y A
y X yo3IBS Wrdda RQY
lam SCMK 2 Xdanf Wadp
quytrhh

RecyclingCB®ustasaresourcereducestreatment costsandimproves

economicefficiency
+ A @O KadQoUB3hanhY ¢ i 3 dzBlyiguyéngitp3a A ¥HhphiE Iy vanangcaoK A Rud&hii d

Revenue Generation
¢ {2 3 datbghhthu

Creates revenue
through highpurity KCI
and byproduct sales

¢ y dbanhthu i KCIS dinh
1 K cabvidbana YIYK 4LYK Q
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(2) Conversion and Recycling of CBS Dust as S3CMsS avtai OKad@ A { LY @1 0 f 5Oz

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 creatingghighproducts.

Z,Qj /$y3 yIK GtA OKd GtA y3AdRsy GKS2 Y& KWYK (AYK Gd Gdd
Os 0K Gt A OKd> OK2 LIKSLI GtA & RQy3a tLY @rid €A3dz EA

Based on the analysis of the Calcium Carbonate Cake, the chlorine (Cl)

CaCo concentration was almost completely removed compared to CBS Dust
CBSDustS éWat;\?rz 5L N3y 1dd [d¥Y LKNy GNOK /FtOAdzY /FND2YI
: T; ‘Khl/ h |
\ MThe CaO content in the Calcium Carbonate Cake is approximately 42
%,. = g ! 45%, demonstrating its potential for reuse as Supplementary

Cementitious Materials (SCMs)

LY tWpy3 /bh GNBY3 /|t Qhpdayz / QKD 20/k§iS & d
@r i tAdz EA YNy3 6w adzy/y3d o{/ aao

Filterpress . o . ) R .
bTheCaCO O2yuSyu 2F¥ uKS /[t OAdzy [/
Primary Mineralization Process ) Dust Dewatering Process the Carbon Mineralization Process was analyzed to be over 75%,
Kho§ng h-a sh T§ch n€e c b, satisfying the quality requirements for cement additives

l£Y twgy3 /F/hi GNRBY3 /1fOAdY /END2YFUES /
LKNy GNOK $yid (Nsy Tp2 $i LI wyd Grsdz OKdz
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(3) Production and Sale of HigPurity KCl{ YE/dzyalinhdoanhKClinh | K jcab (i

Converting CBS Dust into a highlue resource through the production of higpurity KCI
. A d @gCBShanhtai nguyéncogiali Nagthongquaa YB/dziKGkinh { K fcab (i

ndar . i i
_Seco_ da_y ) Filtration System ) Filtrate Storage Tan nghPurlt_y KC
Mlnerallzgthn | % K ndy+d0 CHFK WRIR DK O Production
Khoanghdaii KO L {(Yy Edzyid Y/

Filtrate analysisshowsthat the Caconcentration) a major impurity, is controlledbelow 10 ppm . :
vdi fjdz¥y LKNy ONOK RADRIMID OGRS OKWNY KY Hpim Oc | A KX apﬂaﬁlf’;‘lfmﬁ%emg
I Harmfulheavymetalsare effectivelyremoved enablingthe productionof stable-quality KCI

Cackimt 2y X &K ySAWf @ /K A RudzEhophépa YB/dzRAD tK § W8 3 Y K

Production of o . _
HiahPurity KCl Product Utilization as an Industrial Resource Sales and Revenue Generation
IEIRAryy [N Fielo BeLs Taia ‘R Q yamnguyént Acdmgy’ 3 K A 3ol Banhangvail yd@danhthu

{YYy Edzyu ayy LIKY
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(4) Fuel Cost Reduction Effect v v OKA LI Nudy KiadsYy £ A 2udz

Highefficiency process that reduces fuel consumption and energy costs
through waste heat utilization and improved process efficiency

Quytrhh K A &dz§adgitpd A Yiéu (i KnQiént Avactphiy Ny Vathdagquall [ R/Q WK Al Kidé A
nangcaokK A &sdz§juiy trhh

ClosedLoo
Waste Heat Improved Process  gasoyrce Recovery Recycling Syztem

Utllization Efficiency ThuK Hali nguyén | % K rugf @ Kidz#oan
ThuK HIAU TR/Q WX XKW A NangcaoK A & dz§juytrhh khépkh
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(1) Differentiation of CBS dust treatment technology based on CCUS
congy 3 E£3Ay0 QBXhacd A Rulitrén CCUS

General CBS Dust Recycling Process Diagram
{ BH Y3 ljdzry [[dz2 GNWYyK Gt A OKd 0QA| .

Evaporation,
Mixing Filtration & Washing H%aev%ngal Concentration & Drying
¢ NE Y [ RVAONJ | Crystallization {y8&

[ 29 Kimt 2 AY 3 gayk 106 S VA difih

Mixing water and dust Removes watesoluble  Chemical treatment lon  Approx. 91% moisture  KCI production using a

Mixing reaction tank: components Washes  exchange / Chelation / evaporation Issues: salt dryer Increased
approx. 30m?3 with process water Oxidationreduction Fouling, scaling, and maintenance costs
¢ Ny Wwab QA [ 2 § RActhanhLIK %hdatan - ‘lyhéak 3 O contamination { YB/dzK@i6 & yndya §Yedzn]A
. HIK vy @NH K 2 By 3 trongy’ Wt O TraoS Hidn/ ¢ ¥ 1K w O BayK TIAK 2 930 i Y Chiphio Y8 (i N yad
m3 w6 By VW trhh (Chelatior) / Oxyhdag | K- + § §dCAUG U, § 5 YOXWA
Y KA @y
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(1) Differentiation of CBS dust treatment technology based on CCUS
congy 3 E£3Ay0 QBXhacd A Rulitrén CCUS

CC U . g ) :
CBS Dust Water

C0, Gas Injection

i L . Evaporation, Concentration .
Mixing <. Filtration & Washing ... Heavy Metal Removal ...... & Crystalization B Drying
Mixing water and dust Removes water-soluble Chemical treatment Approx. 91% moisture evaporation  KCl production using a
Mixing reaction tank approx. companents lon exchange / Chelation / Issues: Fouling, scaling, and salt dryer
30m? Washes with process water Oridatiorrreduction contamination Increased maintenance costs
Vit

__;'j!\*-g | 1‘ H _ _‘:hi ‘r N . . -
e = &{ ] = = Comparison with General CBS Dust Recycling Pro
- ” - Sosanh@ wliytrnh tai O KedQBShéngli K WE y 3

Secondary Mineralization

. ; & Filtration
= £ Mixing/Mineralization = = - . | .
o Y hoi Reaction of CBS Dust, Water, and CO, ¢t OK y Wt Oy RRHA y3a Ksl UKw ROy L) Ot

Resource Recycling Process Using CO,

YK2ty3 Ksl at Oy L

|
mise

f o .
No Chemical Input
Khongd R Q W& OK ¥

Improved Energy Efficiency
NangcaoK A Rudz¥/ Ny W5 y 3

g 4
o 4

(Vy Bdgia Y/t $c GAy e O o
High-Purity KCl Production Centrifugal Dewatering Evaporaéiorsl;;iﬁg:ggaration e _
e —— A Value-Generating
ol bycsing eyslaton e vl klry: s High-Purity KCI production
B BTN oo e sz 0y sx ol oe | daYi/dafaiinh | K fcabil yoBi NR
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(2) Agreement for Commercialization of HigPurity KCI (Potassium Chloride)
¢CKJU GKdzy OKWTY3 YYyA Ksl Y/ 6YFEA Of 2Nz 0 GAYK (K

ANYTECH and UNID Sign a Business Agreement for the Commercialization of KClI
ANYTECKAUNIDKy | diiK LK di§ ryliad i K WYy BoaKCl

'bL5 A& 0KS g2NIRQaA b2dm- 02 YLI.
based chemical market, with a 36% market share. The 3

U N ’D company imports all of its key raw material, potassium
(FRUE chloride (KCI), from overseas

UNIDIacongty & Al KHA toig (i Ki NIVBOAA K # i@l toan

O Y g7u38%i KK Y36ngty Y K [] LK dodno aguyént AcRitzla

kaliclorua(KCJu .y’ Wmg@oai CooperationAgreementbetween ANYTECH and UNID
¢ K BIK di nyiaz 3 A ANYTECKHRUNID

L — -
|| ewans auas ap=e 08 [———

B S S A S A R B E

HEH EEEE

O o7 W W [ )

- EERREEE HEREEER B EREE EHE

o o o o o o 0 o v
| —T— o wa [z a0 r A D 656 o
] 0 o o o o o o o o o
£ o e o ) =

o £ e Bry s o Tias oo

T IE[EEEEE

Purity Analysis by the UNID Quality Control Team
Phantth S dinh | K 0 d $i61AA d0atO K § WYNID
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04 CBS Dust Waste Recycling & CCUS Technologyo-qiikcoss & Cong 3 ©aUS
(3) GovernmentSupported R&D and Patented Technology

baIKAsy Owdz 9 LIKI G GNRALY SWjp0 OKNYK LIKg KG Ny Ot

Advancedrecyclingand CCUg&chnologiesfor cementwasterecyclingand
high-purity KClproduction havebeen developedwith governmentsupport

National R&DBased Technology

Congy 3 R trén nghiénO w&lphati NA

OVILdzgi® 1KAdG OF2 $n SwgO LKIG GNALY GTA & KG

Mhiitey, of Tiad, ufemm 1=0IL] 7|03 A Anvtech
Industry and Energy \mmm KORERA INSTITUTE OF ENERGY RESEARCH ytec

Congy 3 KaRO KadQUBS

T
Vi

B e Ay " 1 e
\ e

Patent Certification Onssite demonstrationat Sampyocement

| Kwy &[0y \EahgO K d OKVKiyA OKG (YA yKE Yi@& EA YN

N\

[+ O Oty3 y3aIK= Gt A OKd GAsy GAdY @t [/

CBS Dust Recycling Proce

= ()

5S

V 3
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(3) GovernmentSupported R&D and Patented Technology
Nghi°n ¢ _u & ph8t triwWn L€ ¢ ch2nh ph, h, tr° v~

Project History
Quéatrnh i NJhaifR “an

2018.05 ~ 2020.12 2022.3 ~ 2022.12 2023.10 ~ 2024.04

il

Participatedin the national On-site demonstration Performedfield validation of a CBS Dust
R&Dproject at Scement resource recovery plant at the H Cement
ThamgiaR “an R&DO ¥ liLdizui® OKUW&IyVA OKG 1y A démdnstration site, verifying process
may S Cement performance and operational stability

CK O1TRAEAYKANKY O Gd Gy A
KHA (LA y3dz2 sPKPERR /

/| SYSyids E'O YAYK KA 3d
SAYK Ory KLyKk

oS

TN .

J/
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O5 FieldProven Technology v y= y3k= $a SwiyO | AdY yIKA DY

Onsite Demonstration & Validation K {i&val A A KPR OK G

Commercialscale operation
+ [ yanhe quymoé i K Wy 3

Performedintegratedpilot
plantoperationand
commissionindor 10
monthsat the Hyundai
RotemDangjinfacility,
validatingprocessstability
andoperationalreliability

0 KAVY Ory KrLyK ¢
LJ yKE Yi & (GNRy3 wmJ
dzy R A w23SY 5Fy3ei
S3AYyK Oql ljdz2 G NWy
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Scaleup Validation
Y A ¥ K qiyMiot oy
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A Constructedand operateda pilot-scale

demonstrationfacility at the HanilCementDanyang

plant, conductinga 7-month field demonstrationto
validatetechnologyperformance
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ProducedCaCOcakeasa procesdy-productand
completedquality evaluationin collaborationwith

the cementcompany'squality control team

{ YB/dzi MLYK LYK CaCOvasSt GO K § Wiofird

S ¢QCO qdéngty xiY Ny 3

Producecdhigh-purity KCland successfullyerified
productquality throughanalysisconductedby the

quality assuranceéeamsof potential end-users
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