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Tir R4C thai dén Nhién liéu
TIRAE : NAIR 2R

Anthony Xue, Harden Machinery Ltd
Anthony Xue, R HER K, FILHFRESRRE AR AT




Chung toi chuyé’n hoa rac thai thanh Nang lwvgng (RDF/SRF)
VB EFTYEEER (1TEMEL ) | Chlng toi bién chat thai thanh nang lvgng (nhién lieu cé
nguoén goéc tir chat tha| RDF)
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Thach thirc Khir carbon Toan cau

S IR AR PR AL

Nganh Xi mang: Mot nha déng goép chinh| KBTI : TER/ME
7-8%téng lvong CO2 thai ra toan cau (&L= SLTREEKEAI7-8%)

Thué Carbon| B

Thué nhap khau carbon cao lam suy gidm nang lwc canh tranh.
EiE RIS S,

Ap lwc ttr nha dau tw| IBZEEBEN

Cac nha dau tw td chirc dang chuyén huéng sang cac tai san carbon
thap, 1am gia tang nguy co bij rat vén

MR EE O ERES, EIRBEXR,

Yéu cau ESG| ESGER
Xép hang thap lam tang chi phi vén va han ché kha nang huy déng vén
TFRAESIBMNBE AR AFIRFBIFI R RE,

Nhu cau cta khach hang| ZF &K

Nhu cau thj trwérng déi véi xi mang carbon thap trong linh vwc xay
dwng bén virng dang gia ting
RIRKBERHEEFPRHIZERIEL,



Tai sao Nhién liéu Thay thé lai Quan trong: Mét Lo’i thé R6 rang

NOERNRRZREE  BENMLE

Than truyén thong £ &R Nhién liéu Thay thé (RDF/SRF)
Chi phi cao, CO, cao Chi phi thp hon, Gidm CO,, da dang héa nguén nang lwong
BERA =-&1H ERA, HO-SiLH, RS
Giam chi phi nhién ligu Giam dau chan carbon DBa dang hoa nguon nang Tir rac thai thanh tai nguyén

; I £33 lwong s o e
RHE PRI R A BT B A BEE B A2 TRANE



Nganh Xi mang Viét Nam: Dir liéu & Co hdi Chinh
HEKREIT . REEIESHE

TSR Comparison: Vietnam vs. Europe Avg. vs. Germany
So sanh TSR: Viét Nam vs. Trung Binh Chau Au vs. Buc

% 73.4%
60% - 56%
Nha may xi mang hoat déng Q9
SERERKET E 40% -
(%]
-
20% -
_ ~4%
0% -
Germany Europe Avg. Vietnam
83 @ Khoang cach rat I6n giita TSR clia Viét Nam (~4%) véi miic trung binh chau Au (56%) va Buc (73.4%) cho thay
tiém nang chua dugc khai thac trong tiét kiém chi phi nhién liéu, ndng cao hiéu qua van hanh va thic day phat trién bén viing.
. Lo o @ M (~4%) SERMNTFLY (56%) REE (73.4%) ZEIRITSREEE KX, RAEMREBRATL.
e e EEMERANTRERESANEESRARNEAR.
LEEL

Sources: Germany 2023 VDZ; Europe Avg. 2023 Cement Europe (GCCA data); Vietnam ~4% industry estimate.



Céc Thach thirc doi véi Dw an Nhién liéu Thay thé

BEARAHINE EIma kb

0 Ham lwong clo Chét tro (D&/Kinh/Kim Chat lwgng khong
cao loai) on dinh
— MM (LIS E) EEREE

=1



Diéu gi tao nén Nhién liéu Thay thé Tot?

2 R IABRI B FORARE ?

Kich thwéc hat Do &m
ikt )2~ Kp&Es
30-50 mm < 15%
Nhiét tri Ham lwong Clo
PG S

> 4000 kcal/kg < 0.2%




LICH SU PHAT TRIEN U'NG DUNG NHIEN LIEU THAY THE
—— BRI A RS

fHBUR  ER

Giai doan xu ly thoé so

151 : LABIRSGCE T | RAE R E

TZ , RERTUEN BN RS,

Déc diém: Cha yéu phuc vu x(r Iy chat thai ran, st

dung quy trinh nghién — tao hinh don gian, céng

nghé x{& ly con thé so va chi phi tbng thé & mirc

cao.

B ERVER. RIAY  BERES
, REFRE | MBS TREE,

Théach thire: Nhién liéu c6 nhiét tri thap, kich

thwéc khéng déng déu, chira nhiéu tap chét cé hai

va chat lwong thiéu &n dinh, lam gidm hiéu qua

van hanh cua |6 nung.

2HEASK Nang
cap toan dién
ME—ERLE
B S ReIR N
Chuyén tir xt ly chéat thai
rén don thuan sang trng
dung nang lwgng sach.

et ER

Giai doan tinh chinh

Bl - EIBRE | BXEmmEEHS
%, SCUFR(RAR A SR X o

Binh vi: Cha ddng thay thé than bang nhién liéu
thay thé; huwéng dén san xuét nhién liéu chat
lwong cao, ddng thai ti wu chi phi va nang cao
hiéu qua méi trwong.

KB . 37 "CE+mE+BETE" AR
, MERENY— |, RASEIFREN.

Uu diém: Xay dung hé théng “kho chira — cap

liéu — dinh lwong chinh xac”, bdo d&m chat lvong

nhién liéu déng déu, nang cao doé 6n dinh van

hanh cua |6 nung.
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Cac Nguon Nhién liéu Thay thé tiém nang & Viét Nam

R BRI AR R

Rac thai cong nghiép Rac thai dét may Rac thai doé thi
4R R B R

F ™

TWERFY

Chét thai nguy hai Rac thai sinh khdi
b EREY R



Dw an dong xt ly dién hinh tai nha may xi mang Viét Nam / #E/KE B HhELA B E

Quy trinh cdng nghé RDF va thdng sé ky thuat cho nha may xi mang dién hinh. / RDF TZ R MEEIGE RS -

Chat thai cong nghiép Rac sinh hoat Sinh khéi
TwEY TR £ Théng s6 dw an dién hinh
HMRBINESH
Tiép nhan
ik LO nung / BRI ZE
- 5000 TPD
Chuan bi RDF Cong suét RDF / RDF&E 7
RDF#I|%& 4

10-15 tan/gi®

Kho chira RDF Khéi lwong xtr ly / SAFE S

000060

RDFf&75 ¢ 300-500 tan/ngay
Cap lisu Calci o TSR muc tiéu / BREBHER
ap liéu Calciner 1m0
MRFELER 30-40%
0 Diém cép liéu / AR S
Lo quay xi mang — Clinker Calciner / 93 f&%F
mfEE - B2E

Khuyén nghi: Bat dau véi quy mo phu hop, sau doé tirng bu'dc nang cao ty 1é thay thé nhiét (TSR)
BIWUMNEENEHE - BELIESTSR,




Lo trinh trién khai dw an RDF / RDF1i B SLhfi & £k &

L& trinh 10 bwérce trién khai dw an va cac yéu té quyét dinh thanh cong. / T1 B SLiEI100MN 5 B EOAE IR RE X -

FEASIBILITY
WASTE SURVEY WASTE BASIC TSR
SAMPLING LAB ANALYSIS PILOT TEST STUDY ENGINEERING MANUFACTURING  INSTALLATION  COMMISSIONING oo 0y
Khao sat ngudn rac L&y méu Phan tich The nghiém Nghién ctru kha thi Thiét ké Ché tao Lap dat Chay thi Téi vu TSR

® Yéu té thanh cong / RTHER
Thanh céng phu thudc vao: Hiéu ré ngudn rac / Thiét ké ding / Thir
nghiém day da / Van hanh téi wu

BTEBURT - THRAR / EFEIRL / AN / FEt



B4 tri nha may RDF dién hinh /| @& RDFIT”HH

B tri mat bang khu ve x&r ly RDF va cac yéu cau ky thuat van hanh. / RDFABXIG A FEHRE KX

of

Tiép nhan
EKRX

P

May bam tinh
& 2 1

@

May xé so cap
— A

=

Kho chira RDF
RDFfi& &

Sang

b 73

»
Cép liéu
PN

UL

Téach

X
¥ a
O

o

Calciner
PR

——

LIT

RAREK -

Yéu cau thong thwéng

gz

oS =

QB OD G

2R

Dién tich: 2500-5000nf
G AR

Pién: 700-1200kW
EHHE

Hé théng hut bui: Bag Filter
R RS

\

Xwéng ap suat am
HELE(E]

PCCC tw dong
SHE R

Giam séat online
EA N



Cac hang muc can cai tao tai nha may xi mang / K EEBUEMLE RS
Cac hé théng ngoai vi can nang cap va tich hop vao day chuyén hién hiru. / EBFRAERFIMBEANINE RS -

= Kho RDF - Bang tai
Quy trinh tich hop | TR =l rorige s
Nha may xi miang hién hiru g Héthongcap ligu v lochbu
5 N 53
MBEAR B e
J @ PLC |~ Giam satkhi thai
e ED KRS

Tich hop RDF

RDF& R
PCCC (Phong chay chira chay)

HBARS

"

o Théng thwong khéng can cai tao 16 quay. Chi can nang cap hé théng ngoai vi.

—MRIEFREREE - NFARIERS -




Co c4u dau tw dién hinh cta dw an RDF / RDF I E 82 835 2% 6L —

Phan tich co cu vén dau tw va chién lwgc gidm chi phi CAPEX hiéu qua. / I8 REREW DT KRB U E AR R FIE

™

Q¢ Phan b6 CAPEX (%) | f1iRIEE N

Giam CAPEX bang / B{EZFI 5%

7% % & Thiétké module
‘ R (iR
8% —.

S Dau tw tirng giai doan

oY ERIRE
— 45%

10% — M¢& rong trong twong lai

RERY 222 (8]

15% —/

Chuay / F&: Tbi wu hoa thiét bi va tan dung co s& ha tang hién
i hiru la chia khéa dé rat ngén thoi gian hoan vén. / fi1E1& &R |
@ Thiétbi/i%% @ Xaydung/1# @ Dién/mS @ Kétcauthép /L5 @ Hatbyi /52 W Lip dat/ % F RS HAUNEEMIR IR R W ANIRE - .
@ Khac [ Hitb o ;



Chi phi van hanh (OPEX) / sE{TR A2 47

So sanh chi phi van hanh va Igi ich cla giai phap tinh gian thiét bi. / ;55T AN EE K EEIR & B HRAUE

One-Step VS Multi-stage

4 Wu thé giai phap One-Step / One-Step L

Co’ ciu OPEX dién hinhOPEX #3444 ik b 451

Giai phap tich hop gitp gidm dang ké chi phi van hanh hang nam. / £t
EDERBFECELERR -

40% It bang tai hon
ROBEY K=

10%

v Itdéng co truyén déng
BB EE

15%

v Giam nhéan coéng van hanh
FEE AN THRIEF K

20% v Giam khéi lwong bao tri
ROBEEFTES

@ Diénnang /1 @ Daomon [ J] A EH @ Bao tri [ 47 Nhén céng /| AT *

Tiét kiém dién nang téi wu
Khac [ HAth

S EMBERET Y



Th&i gian hoan von dién hinh / 81 E4$5% 23 O] U HA

Phan tich thdi gian hoan vén dwa trén hiéu qua thay thé nhién liéu than. / EF & R AR B ZLIUER 4T -

e ¢ 0O Cd

5000 TPD TSR 30-40% Tiét kiém than Giam chi phi 2—-4 Nam | £
Lo nung / A5 % Ty & thay thé / Bt TR OB FE FEAE AR R A Hoan vén / % 7 B YA

Két qua thwc té phu thudc vao / SEFREIWEFEUR T :

z

Giathan Chat lwong RDF Gate Fee Phi tiép nhan va xt ly rac thai Hiéu suat van hanh
RTINS RDFVESFRE BLIRSAE AL 2R ROVELZCITER
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Van hanh trong 10 nam / B EH 104 Xl

L& trinh quan ly va bdo tri hé thdng trong vong 10 ndm hoat dong. / ZRGITI0ERNM BB SAPIRAR -

& Dao tao + To6i wu hé thong / il + #fhit

B

Thay dao + Bao tri / Eit 718 + #iFR%

|~  Tang TSR + M& réng cong suat / {27 TSR + 7 7=

{8  Giam sat thong minh + Bao tri dw bao + Nang cip hé théng / Steisi + LS + REGEFH R

o Dw an RDF la khoan dau tw dai han, khéng chi 1a mua thiét bi.

RDFINHZ—IKHAIRE - MANNEZMBKIRE -




RNBIERESIETI

Xwéng ché bién nhién liéu thay thé
guy m6 nhé va trung binh

5-100E/\BY/ 5-10 tan/gie
3 op B T B S UHB SEFTREXE) -
ERFRMEACREK,

Phu hop v&i day chuyén san xuat xi
mang quy md nho va trung binh, Chu ky
hoan vén dau tw ngan, dé dang trién khai
day chuyén.

FZICMICEB bu thé cot 16i

« AN - IEE - RARTFSHATTL,
Qui mé nhd, chi phi dau tw thap, linh
hoat trong Iwa chon dia diém va dé
tich hop vao day chuyén san xuéat

SRRSO OER ST

DPiém khé va thach thirc c6t 16i cia Trung tam ché bién nhién liéu thay thé

01. BIRSZEEIZR Han ché vé ngudn 02. BEMARESAT Chi phi van hanh
Iwc va khong gian lubn & mirc cao

it =2y 3EZEE] - A SR - NER EmEREBR INFEESSRM I ZSREMN TRAEES TARE DN
Ngudn dat xung quanh thanh thj khan hiém, khé xay Quy trinh cdng nghé truyén thong dai, nhiéu thiét bi, ty
dwng nha xwédng quy mo I&n; Nguyén liéu da dang phirc |é héng cao; Can lwgng I&n nhan vién van hanh va
tap, do khoé xt ly cao. bao tri.

RBEBERR  SENHRESHAARR  WEERS - BEANBAK, ,
biem dau: Can bo tri nhiéu nhan vién bao tri cé kinh nghiém, hé thong phurc tap, dé khé bao tri cao.



Tai sao lai chon Iwa Ché bien RDF Mot bwéc?

N FE— 0 A A RDF ?

Dién tich san Tiéu thu nang lwong
G E iR REFE
One step shredder Magnetic separator ~Conveyor Advantages compared to multi-stage
conventional shredding solutions: e < o . o
+ Floor space: Reduced up to 82% Gla__r_n den 82 /o qlam 30 /o
B E5K82% B >30%
« Energy consumption: Reduced by 30%
+ Maintenance cost: Reduced by 20%
* Reliability: =.92% Chi phi bao tri Do tin cay & Nhan vién
* Operators: Less by 50% HEIF A A & AR
Total cost of ownershi .>
duced by 30% d Giam 20% 292%do tin cay
A robust solution for mixed wastes in RDF production  Feduced by ° H20% A BUR/50% gidm nhan vién
May nghién RDF mét buéc truc tiép xi ly vat liéu dén kich thwde hat
mong mudn (khodng 80mm), loai bd cac cong doan bam, sang loc va Téng chi phi s& hiru (TCO) giam 30%
van chuyén phure tap. RIRAMA(TCO)RIE30% _ |
— % A RDFEEREA AT IS E A B E BARHIR (480mm) , EET 2R Giai phap bén virng, nhé gon, toi wu cho thi trwong Viét Nam.

o s A LA A yfi b%7)=1 SRR - SRR =z
B mAMEREN TR, NEEHnESENRE - ZRNMES
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Day chuyén x( Iy chat thai sang AFR (Waste-to-AFR Preprocssing Line)

May bam thé
«  H6 tro sang loc theo dbi

«  Thiét bi: M4y bam 2 truc dong
TPH/TD.

Sang loc kich thwéc

« Loai bo can va tang nhiét tri

«  Man hinh két hop: Chét thai C&D
* Man hinh dia: MSW

Phan loai nhe va nang
+ Tach vat liéu tro, tang nhiét tri
* Bao vé may hay truc don

. Thiét bi: May tach gi6

May bam tinh
«  DAaura déng déu
«  Cai thién hiéu suat nhiét

. Thiét bi: May bam 1 truc

¢

I
®
Primary shredding

* Equipment: TPH/TD series
double-shaft shredder.

* Assists in follow-up screening

Size screening

* Removes sediment and
increase calorific value

*  Combi screen: C&D waste

* Disc screen: MSW

Light and heavy sorting

*  Separation of inert materials,
increase calorific value

*  Single shaft shredder protection

«  Equipment: Wind Shifter

¢
Fine shredding

« Consistent output
* Improved thermal efficiency

« Equipment: Single shaft shredder







KreeR VRGBS
Che bien nhién liéu thay the quy
mo I&n

300-500 /XK

300-500 Tan/ngay

Ap dung thiét ké day chuyén
tw dong hoéa cao, téi wu chi
phi trén mdi don vi san pham,
c6 kha nang linh hoat xt ly
nhiéu loai vat liéu nhu rac thai
ran cdng nghiép, rac thai sinh
hoat.

XASEN &R - K
BUFmRART - BEUIE
TWEE - &Nk EZEY)
HRREEES

AR EEIGRZ CRARSEEHR

Pidm kho vé ky thuat va van hanh cbt 15i khi ché bién quy mo Ién

o SERREZMMN (WERIBKRY - 552 m ) RIBERE - LB KF=EiESEAE RN - Hiéu
qua x(r ly vat liéu dai khé xay xat (nhw quan 4o ci, vat liéu dét) thap, khé thich (rng véi trng
dung san xuét lién tuc cong suét Ion.

s THERES  £TSEEEKXR  fRIZSBRBEHFSERERNDENGEESHASE - Mic do
tich hop day chuyén cao, do khé van hanh san xuét Ién, cong nghé truyén théng dan dén chi
phi tdng hop béo tri thiét bi va phan loai nguyén liéu cao.

- BHRREBEEAR  HRNEATS  BRRERDK - BEAREFEFREAFRNGRAEK - DO
chinh x&c cta thiét bj truyén thdng khéng du, kich thwéc hat sdn phdm ra khdong déng déu, gia
tri calo ctia nhién liéu bién déng I&n, khéng thé dam béo yéu ciu chét lwong dét chay 6n dinh
cua 16 nung.

« BIFHARARSGSEE  MRIARRRE - AMUBEFEIEBN - TS 7 EAEBE (OPEX) AR, Hé
thdng cap liéu cho 160 nung dé bj tdc nghén, ty & chay hét cla nhién liéu thap, khéng chi lam
tang tiéu thu nang lwong ma con day cao téng chi phi van hanh (OPEX).



DDS =R IREFAFRTT 3

Giai phap nghién 3 cap DDS

ZiLMiE vu diém cét 10i

K EE San lwong lon

B FEESRMW IO/ /MY - FRE OISR,
Cong suét Ién: D& dang dap ng nhu cau
cung cap nhién liéu thay thé quy mé 1&n.

= f /R Chéat lwvong cao

B EALE<SOMME 28, HMEAER
- 38

Chét lwong cao: Kich thwéc hat sdn pham
hoan chinh ddng déu va 6n dinh, ddm bao 10
nung hoat ddng hiéu qua va 6n dinh.

£#e1t Tw dong héa thong minh
SRR ZS - RUERS UL,

Tri tué héa: St dung hé thdng diéu khién
théng minh tién tién, thwc hién san xuét tw
ddng hoa.

At mBRAESAEIEIF RS He thong san xuat nhién lieu

thay thé (RDF) chit lwvong cao, cong suit Ién dé cap vao Io nung.

Kha nang thich ¢ng ngusn nguyén liéu Ti 1é thanh pham dat chuan BERETEER :

RERER M - 95% 98% ( <80mm)

Co it he theng ZEFF=4E - biéu khién théng minh: giam thiéu can

l(gnf?;t(;/he 6ng FGEHE thiép cta con nguoi + Al phéi hop diéu
khién EaEETR | (RALTT+ANDREERE

. nOR v N .
i?itfgeri/:ang luong SAUBERE - Thu héi nang lvong, giam 26% sust tiéu

hao nang lvgng trén moi tan san pham.

BERE : BINLREREEIE26%






G\I/:\I PHAP AF

LO PHAN HUY & NUNG
PR ERIRBAFZ SR
REE AF

* Kich thwde nhién liéu: RDF < 80mm,

AN

7 wmEERR

PR HE : RDF < 30mm,
EAF
. . ; ) » Kich thwdc nhién liéu: RDF < 30mm,
R e ey thay The (AF) co yéu cau AF co nhiét tri cao va 6n dinh
thanh phan, pitigi + RMETR : 4900 keal/ko iR
+ RIEZR : 3300 keallkg, e -

TI&R | o + Yéu cAu vé& nhiét tri: 4500 kcallkg, dam
Yéu cau vé nhiéf tri: 3300 kcal/kg, dap ung bao chét Ivorg nung clinker

yéu cau nhiét cah 16 phan giai

Giai phap tong hop AF cho 16
phan hdy va dau dot chinh

ZICMMED Gia tri cbt 16i

B DS A EZEEE
Kekk, mARIEAFFERL
il ; LB TR - BB
2R R ERN A E RN -
LIRS R 57 W am W aw
Nh& phan cap dé phu hop véi tivng
loai nhién liéu thay thé (AF), hé
thdng giup tbi da hoa ty 1& st dung
AF, nang cao hiéu qua nhiét, giam
thiéu anh huédng dén chat lvong
clinker, ddng théi mang lai loi ich
kép vé bao vé méi trwéng va hiéu
qua kinh té.

- - '

[
AVAYL. WA

>

BV AN




SAN XUAT NHIEN LIEU "'@‘ g7

THAY THE CHAT
LUONG CAO

EmRE S

Phat trién
quy mo >
hang cao
chat lvong

m;ﬂ'. 7

ettt

HBFiI&1E horden =

;&éc sinh hoat
- HEELR

Quy trinh ché bién nhién liéu thay thé chit lvgng cao

s SRE R SRS mEEE ?

Nguyén liéu da dang: rac thai sinh hoat, thanh phan nhe cta chat thai tr hoat déong cai tao slra
chita, rac thai cong nghiép hon hop , HHERIRRE (B AMEERIE  WEFLR. FENIKRER
. BETWEESE)

San xuat tinh vi: X ly nguyén lidu dau vao phrc tap bang cdng nghé nghién va sang phan
loai chinh xac, giup loai bd tap chat, nang cao nhiét tri va gidm ham lwong cac nguyén té cé

hai FFHEHIE (RRERSZH  FTHERE+HFIHSERE  BARERPEETER)

Nang sudt cong nghiép : Nang lwc san xuat quy mé cong nghiép, gitup 16 xi mang dat ty 1é
thay thé nhiét (TSR) cao hon. ( TAFHAIIERZEE B OKEELNSENRE (TSR) )



Giai phap bam 1 buéc
— VIR 3
® Nang suat: 5-10 tan/giv
® Uu diém: Tiét kiem khoéng gian,
chi phi thap, dé ldp dat
® Ung dung: Nha may nho, Iﬁhc“)ng
gian han ché

® SHIEFR(Y 110nf
® {EOPEX (i=EHA )

® 4{MEgESH : 50-200 t/d

o EFFHS : HumIGFE. AR

Giai phap bam 3 cap DDS
DDS =Rk 5%

® Nang suat: >30 tan/gio, chat lvgng
san pham én dinh
® Uu diém: X ly hiéu qua rac thai phuc
tap, chat lwvgng cao ]
Ung dung: Nha may lén, yéu c‘:?utiéu
chuén cao
Thiét bi chinh: may 1 truc, may 2 truc
IBIKAER - RS ZR
iR : AT ARHEIE
2b3EEER : 300-500 t/d
TOAREE - SR, USRI

Giai phap DSWS san xuat nhién liéu
thay thé chit lwvong cao

DSWSEREERMRHHSZHEE

® Nang suat: Tuy thuéc dic tinh ngusén rac
thai dau vao

® ('ng dung: Nguén rac thai phuc tap,
thanh phan da cEang

® Thiét bj chinh: may phan loai, sang, may
1 truc

=SiME. StafE. 5TSR
ERRRESZNEFRYIR
QbIBEES : 300-600 t/d

Chi phi van hanh toi wu, gia tri gia ting vwot trdi — Harden

SB{FOPEX , SESHMIINE , EREFHin{S Harden



Giai phap hé théng
OPEX v¢i chi phi thap
(BREFOPEXRAMRL

Kich thuoc
RS -

30 ~ 80 mm

o INEESTT : TRMIEEBRL. K. RER
AENIRESHERIER.

Pa chirc nang: X Iy nhua, go,
gidy vun, rac thai sinh hoat.

o IZEMIA : £IRE , JJERNER
, R , EPERE,

On dinh & bén bi: C4u tric chic
chén, dao chéng mai mon, dé bao tri.

P oor Poa® Paek Goev Foew P aew s aaw S eon
. - -

‘ EFERTE horden

RAFIRLE A LIRE S R IR
Anh hwéng tiéu cwc lan téa do kich
thwée hat nhién liéu khéng dong deu

01. PAIRA TS

01. Chay khdéng hoan toan

BARIR T ANYBWMAIRA TS |, SRIAIRTRES |
BRI RESHFI B,
Kich thuwéc nhién liéu khéng ddng déu dan dén
chay khoéng hoan toan, phan bé trwdng nhiét
khong déu, lam gidm chét lwong va hiéu suét
st dung nhiét.

02. RFETMES
02. Rui ro hoat dong hé thong cao

RERIR ZIEREE LA . TUAESIEEE , N
BIESIR , WIIRE 4R,

Vat liéu khoi Ion dé gay két tda 16 chay, tac
nghé&n bd so néng, tdng mai mon va xac suét
dirng may bao tri.

03. IEERAF SHEWH

03. Chi phi van hanh & phat thai tang

NOx, COFSHNIANE , IMREGA LT
WARHRAEINK | IZERATEIEN.
Lwong 6 nhiem NOx, CO tang, chi phi moi
trwong va van hanh (OPEX) tdng dang ké.



Gi#i thiéu vé Harden (About Harden)

Thwong hiéu: Harden (thwong hiéu hang dau tai Trung Quéc)

Brand : Harden ( China's leading brand )

Thei diém thanh 13p thuwong hiéu Harden: 2005

Harden Brand Founded: 2005

Thei diém chinh thire di vao hoat déng: 2010

Established : 2010

Vi tri:Thanh phé Trung Son, tinh Quang DPaéng, Trung Québc

Location : Zhongshan city , Guangdong Province, China

S6 lwong nhan vién: 220 (Lén nhat & Trung Québc trong linh vee nay)
Staff count : 220 (Largest in China in this field)

Pham vi kinh doanh: R&D, Thiét k&, San xuat, Ban hang, Dich vu sau
ban hang

Business Scope : R&D, Design, Manufacturing, Sales, A/S Service
Dién tich nha may: 20.000n

<l

Factory Area : 20,000n7 | T S g
b Lo Rt IR
v > X 7 v /"-“’_/’ R N L &Uh‘g-l '!o'ng”x‘ong
Nang lwc san xuat: 200 may/nam g7 ) NS HangKona
- e CL AT T Metae =i

Manufacturing capacity: 200 units/year Ferry from Hong Kong Airport: 90 mins.



Cong nghé cUa chang toi

(Our Technology)

“.
2 i ~ . | ~ A . 2
Bim nhO | Phan loaAi 5 Day chuy€n hoan chlnh
Shredding | Sorting | Complete Line
> 9 loai bim nhO i > 5 loai phan loai i > 7 giéi phép tieu chuﬁn
9 yypes shredding 5 types sorting 7 standard solutions
» 20+ model khac nhau i > 10+ model khac nhau »  Cacgidi phap tiy chinh da dang

20+ different models i 10+ different models i Variety customized solutions

Just shred it, Thus sort it.
horden

2025 Harden Machinery Ltd. All rights reserved.



Harden R&D

60+ R&D KY thudt vién

60+ technicians

100+ bang sang ché
100+ patents held

5% doanh thu d¥Q'c dAu tw cho hoat dOng R&D

5% of turnover form R&D revenue

3000M’ Trung tam R&D va thi¥ nghi€m
3000M° R&D and testing center




*®horden

may bam 1 tryc May bam mét buéc

May bam hai truc
Sngle shaft shredder OIS SIS Twoyshaft shredder

May bam bén truc
Four shaft shredder

May bam tho
Primary shredder

Dét may & Vai Chat thai nha
Textile & Cloth may giay
Paper mill waste

MSW/rac thai chdn lap Main Products Rac thai cdng nghiép
MSWylegacy waste San pham chinh C&l waste

L2

(s . May tach gio
May san dia luc giac Mﬁ%dsh/'f?er

Hexagonal disc screen

Chat thai cong kénh
Bulky waste

Chat thai nguy hai T
Hazardous waste May san dan hoi

Flip flow screen

May san dia tam giac
Triangular disc screen

May san két hop May san bac thang
Combi screen lLadder screen



Trong tam coéng nghé (Technology Focus)

- LAy nganh céng nghiép nhién liéu thay thé 1am [inh vwe kinh doanh cbt I5i.
 Alternative fuel-related industries as the main industry

- Tap trung vao nghién ctru va phat trién céng nghé nhién liéu thay thé Focus on R&D of alternative fuel technology




Khach hang cla ching toi (Our Clients)

Nha may xW¥ ly chat thai thanh nang

o Reworld  SfwE®et M Eyxpm G oxens 4

Waste to Energy Plants : CHINAHUANENG  TEZ® sy v e ANGENERCT
T sER

HYDROPOWER €Q!

o® N %.
" ‘geocycle Rav, Abellon

Sustainability

Nha may RDF:
RDF Plants: . W @-,
kd n 2 tﬁ
Trung tam xW ly chdt thdi ngu CONCH YENTURE é- r EEEE f
frungam il s veoua KRR ENsTuore  waas
Hazardous Waste Disposal REMONDIS® . g AGILE ENVIFON 0%
_ = 4 7 . | TR R ]|:|‘l %ﬁ 00 00
Centers : WORKING FOR THE FUTURE @ L Lédb ’ T S N R R Egg.e-—%

ﬂiﬁ- @ % %’éﬁ*’m @ ‘ §HCG m H PT SUPARMA Tbk

Nha may gif—iy:
Paper Mills:

@ O O gags Gl ) s

HUFO FAPER

QD o=
PEE-ERBEER




Mang IW Qi ban hang qu6c t€

International Sales Network

B ® * —

Poland Turkey Japan Vietnam
Germany Thailand =)

India

USA

e

Mexico

NN L

1IN
UK.

Russia

&
Eaage
\ ‘ Indonesia

HARDEN MACHINERY LTD.
(China headquarters)

LN P ~.
R -2 ;‘ !
HARDEN MACHINERY PTELTD.
(Singapore)

hol'dorr"“

2025 Harden Machinery Ltd. Al rights reserved.



8 of the top 10 Chinese cement plants are our customers

CNBM
35929

CONCH
21622.5

10490.4

HONGSHI

m

6500.7

Harden customers have produced a u Heidelberg
cumulative output of more than 50 million Materials

tons RDF/SRF
Cac khach hang cua Harden da san Dalmia
xuat Iy ké hon 50 triéu tAn RDF/SRF. cement

</ INSEE

STAR

b P et CEMENT
e 51212 W N 50LUSI BANGUN

{
3385.2 5ge2.9 N INDONESIA

@ ®

:

Note: The data in the bar chart represent the annual output of cement clinker, unit: 10,000 tons. The data is based on 2023.



Heidelberg Materials Indocement horden

Nha may indocement 14 Khu phirc hop xi mang tich hop Citreuerup

* Vitri: Indonesia

« Nang lwec san xuat clinker: 1 10, 2400tpd

«  Mtrc str dung AF téng thé: 800tpd

* TSR: 21%

« Cung cap AF: Giao hang clia hha cung cp
« Nguyén liéu: MSW, hén hop C & IW.

Indocement Plant 14 Citreuerup Integrated
Cement Complex

« Location: Indonesia
» Clinker production capacity: 1 kiln, 2400tpd
« Overall AF usage: 800tpd —————

y Congratulatlons to HEIDELBERG and hOKE%N on the
« TSR :21% B Sucee:\fulCommlsslonmgo docementisAFR De- balmg Pro;ect

= J:gl;r':—

" —— .?‘.»

* AF supply: Supplier delivery
« Raw materials: MSW, mixed C&IW.




h0| den ﬁ’

Vi tri: Karnataka, An Do

i Dalmia
Nang lwc san xuat clinker: 2,5 triéu tan/nam cement
Murc st dung AF téng thé: TSR ~20%
Nguon AF: Bwoc san xuat bén trong co sé

Cép liéu AF: Cap liéu co hoc bang bang tai va bang tai truc vit
St dung Calciner AF: TSR ~ 20%. 80 mm
S dung AF dau dét chinh: N/A

Nguyén liéu: MSW, rac thai chén 1ap, Nhwa nha may giay, Gidy goi nhua,
Chat thai bong, Chat thai nhua, v.v.

« Location: Karnataka, India

* Clinker production capacity: 2.5mt/a

 Overall AF usage: TSR ~20%

 AF supply: Produced inside of facility

 AF feeding: Mechanical feeding by belt and screw conveyors

» Calciner AF usage: TSR ~20%. 80mm

 Main burner AF usage: N/A

 Raw materials: MSW, Legacy waste, Paper mill plastics ,Plastic wrappers,

Cotton waste, Resin waste etc.




horden f

. geocycle

For a zero-waste future

Cong ty xi mang

Raw material area

» Vi tri: Nacajuca, Mexico
« Loai dy an: Tram trung chuyé&n phan loai MSW tap trung Under Screen-heavy frection

«  Muc dich: Phan loai chat thai ran sinh hoat (MSW) *,[
thanh phan loai bd va nguyén liéu RDF dé dwa vao -
cong doan nghién tinh, dap ung yéu cau clia Cac vi tri
cép liéu khac nhau trong hé thdng 16 nung

lm

User-made

A8\ Under Screen

« Cobng suét phan loai: 35 tAn méi gi®»
« Nguyén liéu: MSW, 0,3-0,35t/ m3

11000

5000

Cement Company

* Location: Nacajuca, Mexico

* Project type: Centralized MSW sorting transfer station

* Purpose: Sorts MSW into rejects and RDF material for fine shredding at various kiln locations
» Sorting capacity: 35 tons per hour

* Raw materials: MSW, 0.3-0.35t/m3




horden f
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1 2

HUAKIN CEMENT

« Harden da cung cap 18 day chuyén x( ly nhién liéu thay thé va ch4t thai nguy hai tai 11 nha Y
may. o

« Nguyén liéu C&IW chi yéu bao gdbm dét may, vai, nhwa, da, xdp.

*  Harden cung cép cac day chuyén san xuat nhién liéu thay thé (AF) voi tong cong suat khoang
500.000 tAn/nam, twong dwong khoadng 17% téng nhu cau tiéu thu AF cua toan tap doan
(khoang 3 triéu tAn/nam), bao gdm cé cac dw an chuyén dbi chét thai ran sinh hoat (MSW)
thanh RDF

« Tyléthay thé nhiét (TSR) trung binh dat 26%. Tai nha may Chongging Diwei, ty Ié TSR cao
nhat dat 63% nho (ng dung may nghién tinh Harden dé chuan bi nhién liéu thay theé (AF) cap
cho dau dot chinh

« Harden delivered 18 lines for Alternative Fuels and Hazardous
Waste processing in 11 plants.

 Raw materials C&IW mainly include textile, fabric, plastic, leather,
foam.

» Harden provide AF production capacity ~500kt/a (~17% of entire
group AF consumption ~3mt/a, including MSW to RDF).

* Average TSR 26%. Maximum TSR 63% in Chongqing Diwei plant
with Harden fine shredder for AF applied in main burner.
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Cong ty xi mang Trung Khanh Huaxin Diwei

Vi tri: Thanh phd Trung Khanh, Trung Quéc

Nang lwc san xuéat clinker: 1 10, 2400tpd

Murc st dung AF tong thé: 312tpd. TSR ~ 63%

Ngudn AF: Pwoc san xuat bén trong co sé&

Cép liéu AF: Cép liéu co hoc bang bang tai va bang tai truc vit
St& dung Calciner AF: 264tpd. TSR ~ 94%. 80 mm

S dung AF dau dbt chinh: 48tpd. TSR ~ 22%. 30 mm

Nguyén liéu: C&IW bao gém dét, nhwa, da, xdp. Ham lwong clo 0,4 ~ 0,9%

Chongging Huaxin Diwei Cement Company

Location: Chongging City, China

Clinker production capacity: 1 kiln, 2400tpd

Overall AF usage: 312tpd. TSR ~63%

AF supply: Produced inside of facility

AF feeding: Mechanical feeding by belt and screw conveyors

Calciner AF usage: 264tpd. TSR ~94%. 80mm

Main burner AF usage: 48tpd. TSR ~22%. 30mm

Raw materials: C&IW including textile, plastic, leather, foam. Chlorine content

1) ZI~{) YU/

L)

@.

HUAKIN CEMENT




Huaxin Cement (Diwei Plant) horden f

Cac han ché trwéc day @

1. Kha nang kiém soat kich thwédc nhién liéu chua tét )
2. Thwdng xuyén xay ra tdc nghén .".'Eﬂ.ﬂﬁ:..'@
3. Hiéu suét dét chay thap

4. Can nhiéu céng nhan van hanh

5. Tilé thay thé nhiét (TSR) bi han ché

Previous pain points

1. Low quality in size control
Frequent blockage

Low combustion efficiency
Extra labor needed

TSR limited

ok LN
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Sau khi Harden van hanh dw an @

. Kiém soat kich thuwé'c AF: khoang 300mm — 95%<80mm 2
v e | B 1 25 7i( 32

* Nang lyc san xuat AF: 100tpd — 400tpd L

« TSR: 14% — 63%
« Tiéu thu nang lwvgng toan dién cua clinker (kgce/t.cl.): 89,78 — 47,98,

N46,56%

« Cuwong db phat thai cacbon clinker (tCO2 / t): 0,7976 — 0,6556, \
17,8%

« Nha may Diwei tré thanh cap cao nhét trong nganh xi mang cta Trung
Quéc.

After Harden’s project operation

* AF size control: roughly 300mm — 95%<80mm
 AF production capacity: 100tpd — 400tpd

« TSR: 14% — 63%

 Clinker comprehensive energy consumption (kgce/t.cl.): 89.78 —
47.98, V46.56%

» Clinker carbon emission intensity (tCO2/t): 0.7976 — 0.6556, \
17.8%

 Diwer plant became top-fevel im China’s cement industry.




Huaxin Cement (Diwel Plant)

1E 5 10C i

HUAKIN CEMENT

Videos

Storage AFR Processing Plant Main Burner AF Feeding
Material Stat Primary Fine Wind ) Stat Fine _Belt_ Backdraft Pneumatic Main
- » conveyor —= Magnet p-| shredder ; —Light—+| conveyor [+ shredder » weighing : .
receiving - shredder shifter - prevention conveying burner
input (£100mm) input (£30mm) conveyor
|
Heavy
v
v Méy bam tho + Méy tach gi(') Slat Be{’f Belt Bucket Screw Backdraft .
conveyor » weighing > . " Calciner
, - . t conveyor lift conveyor prevention
+ May bam tinh input conveyor

Primary shredder + Wind shifter + Fine shredder
v' €Cong suat (Capacity): 400tpd for 80mm (2 lines)/ 150tpd for 30mm (1 line)

Calciner AF Feeding




Hongshi cement horden ﬁ

Harden d& cung cép 19 day chuyén dé x& Iy nhién | @
liéu thay thé tai 13 nha may. , Fes /

Nguyén liéu C&IW chi yéu bao gobm dét may, vai, HONGSHI

nhwa, da, xop.
Harden cung cap nang lwc san xuat AF ~ 2,2mt / a.
TSR trung binh 20%. TSR t6i da 55%.

Harden delivered 19 lines for Alternative Fuels processing in
13 plants.

oM Bl A an SEREBREN B )

Raw materials C&IW mainly include textile, fabric, plastic,
leather, foam.

Harden provide AF production capacity ~2.2mt/a.
Average TSR 20%. Maximum TSR 55%.

) e

‘”“”””7/////'/4/ '
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Hay cung nhau Xay dwng Nganh Xi mang Xanh hon

iEFAIHEIR IR 4B KE L
Anthony Xue

Harden Machinery Ltd

Email: anthony.xue@siruide.com | WhatsApp/WeChat/Zalo:+86 18948891696
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