CTY €6 PHAN KHOA HOC CONG NGHE PETECH PRESENTATION

PETECH CORPORATION

THUYET MINH

CORPORATION ON WASTE TREATMENT USING XU LY RAC THAI BO THI BANG
CONG NGHE PLASMA - PJMI

PLASMA TECHNOLOGY

= Plasma Torch

/fsory control and Data
Acquisition System.

Tp. H6 Chi Minh, nam 2023.



PLASMA LA GI?

Plasma la trang thai th&r tw cla vat chat (cac trang thai khac
la rén, 1dng, khi), trong d6 cac chat bi ion héa manh. Dai b
phan phéan t& hay nguyén t& chi con lai hat nhan. Cac
electron chuyén déng twong dbi tw do gitra cac hat. Plasma
khéng phd bién trén Trai Dét, tuy nhién trén 99% vat chat thay
dwoc trong vi tru ton tai dwéi dang Plasma.

Néu su ion hod dwoc xay ra bdi viéc nhan nang lwong tlr cac
dong vat chat bén ngoai, nhw tlr cac birc xa dién tir thi
Plasma con goi la Plasma ngu®oi.

Néu sw ion hoa xay ra do va cham nhiét gitra cac phan t&r hay
nguyén t&r & nhiét dé cao thi Plasma con goi la Plasma ndng.
Khi nhiét do tang dan, cac electron bj tach ra khai nguyén tc,
va néu nhiét dd kha I&n, toan bd cac nguyén ti bj ion hoa.
Céc vi du vé Plasma dé thiy nhat 1a mét trovi, cac ngdi sao tw
phat sang, tia sét, tia [tra han, den huynh quang, v.v....

(Nguén: Internet. Hiéu dinh: Petechcorp-2023)
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Plasma (from Ancient Greek mAdopa (plasma) 'moldable
substance’) is one of four fundamental states of matter,
characterized by the presence of a significant portion of charged
particles in any combination of ions or electrons. It is the most
abundant form of ordinary matter in the universe, being mostly
associated with stars, including the Sun. Extending to the
rarefied intracluster medium and possibly to intergalactic regions,
plasma can be artificially generated by heating a neutral gas or
subjecting it to a strong electromagnetic field.

The presence of charged particles makes plasma electrically
conductive, with the dynamics of individual particles and
macroscopic  plasma motion governed by collective
electromagnetic fields and very sensitive to externally applied
fields. The response of plasma to electromagnetic fields is used
in many modern devices and technologies, such as plasma
televisions or plasma etching.

(Source: Wikipedia)


https://en.wikipedia.org/wiki/Electrically_conductive
https://en.wikipedia.org/wiki/Electrically_conductive
https://en.wikipedia.org/wiki/Plasma_display
https://en.wikipedia.org/wiki/Plasma_display
https://en.wikipedia.org/wiki/Plasma_etching

CAU TAO NGON PUOC PLASMA/STRUCTURE OF THE PLASMA TORCH.
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Operation Power: From 10kW to 1MW.
Spark discharge in compressed gas will

create a Plasma flame with temperatures
ranging from 4000°C to 7000°C.



Advantages of Plasma Systems

High temperatures, presence of ions, free electrons
and UV allow for highly efficient waste destruction
and clean energy production

An independent heat source allows for treating a
wide variety of waste types

The high intensity plasma heat allows for designing
compact systems

Potential GHG reduction since heat is generated
by electricity instead of fossil fuels

No by-products (reduced by-products)

T PYROGENESIS



Thermal Plasma Systems Applications to Waste Treatment

] Vitrification

] Hazardous Waste Combustion
= Demilitarisation
= Low level radioactive waste
= Biomedical waste

1 Waste gasification
= \Waste-to-energy
= Shipboard waste destruction

T PYROGENESIS
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LO PLASMA
Series: IP — 2022.

Thoéng sé ky thuat:

Cong suét: Tl 120 kgh dén 12 tan/h.

Nhiét d& budng dbét so cip: 600 - 1000°C (tly thudc vao
cong suét van hanh dau dét Plasma so cap).

Nhiét d6 budng dét thir cap: 1050 - 1500°C (tuy thudc vao
cong suét van hanh dau dét Plasma thi cap).

Ché do khai thac bao gdm: Nhiét phan (Pyrolysis); Khi hoa
(Gasified); va Bét huy (Incineration)

St dung thich hop cho 3 loai Plasma Torches: NTP (Non —
Transfer Plasma); GPT (Graphite Transfer Plasma) va ECP
(Electrochemistry Plasma).

Vat liéu budng dbt: Vat liéu Graphite chiu nhiét 4000°C va
vat liéu Titanium chiu nhiét 16000C.

Ctra nap rac bang co cau tw dong, déng/ mé va kin khi.

Tw dong dao trén rac va Ty ddong gom — tach tro.

Céu truc: Buoc 1ap ghép béi 3 module: Phéu gom tro va
Ré 10; Bubng dbét so cip va 3 clra nap rac; Budng dbt tho

cép.

PLASMA INCINERATORS

Series IP — 2022.
Specifications:
— Product Capacity Range: From 120 kg/hour to 12 Ton/
hour.
— Primary combustion chamber temperature (CCT): 600°C
~ 1,000°C.
— Secondary CCT: 1,050°C ~ 1,500°C.
— Operation class: a- Pyrolysis; b- Gasified; c- Incineration.
— Suitable for 3 types of Torches: NTP (Non — Transfer
Plasma); GPT (Graphite Transfer Plasma) va ECP
(Electrochemistry Plasma).
— Combustion Chamber material:
= High purity Graphite: 4,000°C heat resistance.
» High Grade Titanium: 1,600°C heat resistance.
— Fully automatic operating mechanism: Waste loading

door; Revolving grate; Ash collection Funnel.



— Kich thuéc tng thé (tiéu biéu cho céng suat 1000 Kg/h): — Overall dimensions (typing for 1,000 Kg/ hour Capacity):

+ Rdng: 4000 mm. W: 4,000 mm / D: 4,000 mm / H: 6,000 mm.
+ Ngang: 4000 mm. — Total weight: 6,000 kg (typing for 1,000 kg/ hour
+ Cao: 6000mm. Capacity).

— Trong lwong tbng (tiéu biéu cho céng suét 1000 kg/h): — Quality standards: Conform to UL, CE, ACRS and QCVN.
6000 kg. — Manufacture: Petech Engineering;

— Tiéu chudn chét lwong: Phu hop theo UL, CE, ACRS va - Origin: Vietnam; Australia or USA (depending on the
QCVN 02:2012/BTNMT/ QCVN 61-MT:2016/BTNMT. customer’s choice.

— Nha san xuét: Petech.

— Xut x&: Viét Nam; Australia hodc My.

HCMC, 3.2023



Plasma Torch do Céng ty PETECH San xuét.
Seies: ECP-20/40/.../ECP-320.

B COng suat tr 20 kW dén 320k/1 Torch.

B Hiéu qua Nang lwong dat trén 90%.

B Nhiét d6 ngon Ilra dat tlr 2800°C dén 4000°C, phu hop
X@ ly Rac Y té, Rac sinh hoat, Rac coéng nghiép va
Thu hdi — Tai ché Kim loai va Silicon Carbide tlr phé
thai Solar Panel.

B Hé thdng déng bd: Cap ngudn, Cap nudc/ Khi lam mét
va hé théng van hanh ty déng.

B Chi phi van hanh thap nhat (So sanh v&i tat ca cac loai
dau dbt trén thi trwong).

B S dung don gian, dé dang stra chiva va Bao tri.

Plasma Torch manufactured by Petech
Engineering
Series: ECP-20 ~ ECP-320.

W Operation Power: From 20kW to 320kW for one
system.

B Energy Efficiency: Over 90%.

B Flame Temperature: From 2800°C to 4000°C.

B Suitable for Medical waste, Industrial waste,
Municipal Solid waste, and Recycling of Metal.
Suitable for the production of Plasma Rock and
Silicon carbide from damaged Solar Panels.

B Provide a complete system: Power supply, Cooling
water supply, Air Supply and Automatic operating
equipment.

B Low operating cost; Simple operation; Easy
Maintenance and Repair.



NGUYEN TAC XUPLY CHAT THAI

Chét thai
léng

Liquid

waste

Phét sinh

Generation

Theo dinh luat bao toan vat chat: Khi xt ly

mot chat thai trang thai nay, sé phét sinh céac
chét thai & trang thai khac. Nhw vay, khi xi
ly rac thai sinh hoat (chat rén) sé san sinh ra
chét thai khi (CO2, SOx, NOx, Dioxin, khi c6
mui hdi) va chét thai 1dng (nwéc ri rac va
nuwdc thai xt ly khoi). Tdng khdi lwong cla
cac vat chat/ chéat thai sau x&r ly sé bang voi
tdng khéi lwong rac trwdc khi x ly.

(Nguén: PETECH Corp; 2023)

Chét thai
léng

Liquid

waste

rén (bdn)
Solid
waste

Waste Treatment Principles:

According to the Law of Conservation of Matter: When treating
a waste in this physical state, waste in other physical states
will be generated.

The total mass of the substances/waste after treatment will be
equal to the mass of the waste before treatment.

(Source: Petech Corp.2023)



Pic diém ky thuat cta Hé théng Plasma PJMI.
Technical Characteristics of Plasma PJMI system.
Series: IP 2022

- Lo Plasma céng suat I&n, xte ly dworc rac chwa phan loai

Jai nguén; Pat lwong tro day nhé hon 10% wiw.

- Large Capacity Plasma incinerator; Capable of processing
unsorted waste at the source. The remaining bottom ash
amount is less than 10% w/w.

W

Technology - 1

RAC

Solid waste

* - Silos tich triv rac kin va an toan. C4u tric hién dai; Khéng mui
héi; Khéng nwéc rirdc; Khdéng rudi nhang.
@
- Sealed and Safe waste storage solution: Modernly structured
silos. No foul odor. No leaking of leachate. No flies.

Technology - 2

* - Hé théng x@ Iy khi thai Hoan hao, dat chudn VN va Au — My.
[

- A perfect Emission treatment system, meeting Europe, US and
Vietnam Standards.

Technology - 3

* - Xt ly triét dé; Két hop tai ché, dat ti 1é chon |ap bang 0%.
@
- Comprehensive waste treatment, combined with waste recycling to

achieve a landfill rate of 0%

Technology - 4

* - Hé théng Plasma ECP, hiéu qua s dung nang lwong trén 90%; Chi phi van
hanh thap nhét.

Technology -5 o

- Plasma ECP system: Energy efficiency over 90%. Lowest operating Cost.

Source: Petech Corp; March 2023
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Bang so sanh cac tiéu chi méi trieong cta 3 cong nghé xtr 1y réc tiéu biéu.

Tiéu chi

Chén lap

D6t bang nhién liéu

i (Dwa theo Nghi dinh 59) “Hop vé sinh” (xang dau/gas) PLASMA

1 (Térlir%hﬁﬂrzpaat dai va gay 6 nhidm dat). 100% 20% ~25% 0%

5 Eggr)r/].ccy 6 nhiém khéng khi, dat va nwéc Cao RAL cao Rét thap

3 | Phat thai Dioxin/ Furan. Thép Cao ~ 0 (Gan bang 0)
4 | O nhiém ther cAp: Bui, nwdce rf rac va tro. Nhiéu va doc hai. Nhiéu va doc hai. = 0 (Gan bang 0)
| Khanang xt Iy chét thai nguy hai (chét Khong Khong Cé

thai Y té va céc chét thai cong nghiép).

(Bap wng tot).




TYPICAL PROCESS FLOW DIAGRAM FOR A 200TPD CAPACITY SOLID WASTE

TREATMENT PLANT.
SERIES PLASMA PJMI
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Typical process flow diagram for a 500 tpd capacity solid waste treatment plant.
Series plasma PJMI-2023
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Phat dién ttr nang lwong caa 16 dét rac / Generating Electricity from the Energy of waste incineration.

L0 Plasma khéng c6 kha nang phat dién (cling nhw tat ca

céac 16 dbt rac cong nghé khac).

1 Plasma Furnaces do not have the ability to generate
electricity on their own (just like all other waste incinerators
that use different technologies).

eViéc phat dién cua hé théng 16 Plasma (ho&c cac 1o dbt

céng nghé khéac) la do & Té hop Nhiét dién (Combined
Heat to Power, CHP) di kém. Hién nay, c6 rat nhiéu cong
nghé va giai phap ky thuat cho hé théng CHP nay. Sw chon
lwa |& thudc vao cac yéu td: Quy md cong suat; Kinh té - Ky
thuat va hoan canh xa hoi cia méi quéc gia, ving mién.

(1 The electricity generation of plasma furnaces (or other
waste incinerators) is due to the combined Heat to Power
(CHP) system attached. There are currently many
technologies and technical solution to create this CHP
system. Customer choices depend on factors such as
furnace capacity, technical workforce, and the economic
ability of the investor, etc...

eCu thé c6 2 giai phap céng nghé phat dién ctia CHP cho

cac Hé thdéng xr ly va dét rac Sinh hoat P6 thi (MSW
Incinerator).

) Specifically, there are technology solutions for electricity
generation form CHP that have been applied to waste
treatment system, as shown in table below.

Technology Solutions Ig\ézf/tvrvnaet?t
1. Traditional Solutions:
- Steam Turbine. 3 USD/W.
- Syngas Turbine. 3 USD/W.
- Internal combustion engine/ Syngas engine. 4 USD/W.
2. Advanced Solutions:
- Thermoelectric Generator, TEG. 5 USD/W.
- Syngas Fuel Cells Generator. 5 USD/W.
- bined Stirlin [
CSCF(;)Q g Engine Power Generator, 4 USD/W.
3. Comparison with renewable energy:
- Wind power. 2 USD/W.
- Solar panel. 2.5 USD/W.

14




CTY O PHAN KHOA HOC CONG NGHE PETECH

PETECH o oRanon

A. So tinh hiéu qua kinh té gitra 16 dét CTR (Sinh hoat)
st¢ dung Pau dét Dau — Khi (DO/PLG) va Pau doét

1.b/ str dung dau dét Plasma (Plasma Torch): 4 dau
dét ECP — Petech.

Plasma (ECP — Petech).
- Phivan hanh (Tinh cho 1 16 dét Rac sinh hoat MSW
100 tan/ ngay)
= COng suat 16 dbt: 4.200 kg/h.
= Diéu kién van hanh: Theo ding QCVN 61:
2016/BTNMT.

1.a/ Str dung dau dét DO (Oil Torch): 4 dau dét Italy.

= Tiéu hao: 10 tdn DO (theo dinh muc tiéu hao nhién
liéu t6i thiéu, dé dat nhiét do 16 theo QCVN 61:
2016/BTNMT), dé dbt hét 100 tan rac thé.

» Phi nhién liéu: 22,2 Kd/lit x 10.000 lit = 222 triéu
d/ngay.

= Doanh thu/ngay: 100 tn rac thé/ngay x 500.000
ddng = 50 triéu déng.

= L&i /16 (chwa tinh phi nhan céng): 50 triéu déng —
222 triéu dong = - 172 triéu déng (L6).

= Tiéu hao: Plasma: 40KW x6 = 240KW + XL khi, nwoéc
thai va cac hé théng tw dong: 240KW = 480KWh.

» Pién tiéu hao 1 ngay dém: 480KWh x 24h = 11,520
KWh.

= Chi phi tién dién: 18.432.000d (Lam tron 18,5 triéu
déng). Gia dién: 3 ¢ 22 kV.

= L&i/ll6 (chwa tinh phi nhan coéng): 50 trd — 18,5 trd =
31,5 trd (L&i).

HCMC, 2.2023
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VIDEO CLIP VA ANH THUYET MINH
VIDEO CLIP AND EXPLANATORY IMAGES

X


https://1drv.ms/v/s!AhX4EpCc3VSAgecvTw0yeZxtJgnAtA?e=s4kOOo
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-Thiét bj céng nghé Plasma Torch Petech da cung cap va Iap dat tai Viét Nam (2015 va 2022).
- Plasma Torch equipment provided by Petech company, in 2015 and 2022.
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Si 16 chira rac, Cv = 6000 m®
Solid waste Storage Silos, Cv = 6000 m®
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Advanced Emission Control System.
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Hé théng RmS, giam sat diéu khién va van hanh tw déng, nha may x& ly rac Plasma (2016).
Monitoring and automatic operation room (2016).
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Hé théng RmS, giam sat va diéu khién tw dong, nha may x{& Iy rac Plasma (2022).
Monitoring and automatic operation room (2022).
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Hop tac véi GEKA — CHLB Bure, vé cong nghé xiv ly Hop tac véi CHLB Bl cong nghé dbt rac — phat

rac thai bang cong nghé 10 Plasma, Munster,2010. dién (PD Munich),2012.
Technical cooperation with GEKA Company at Plasma Technical cooperation with PD Company at
waste Treatment plant, Munster - F.R. Germany Waste — to — Energy plant, Munich — F.R. Germany
(2010) (2012)
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Hop tac Quéc té vé cong nghé Plasma xtr Iy rac thai

Hop tac voi Canada vé cdng nghé Plasma
Torch cho |0 Plasma (PCI — Montreal), 2014.

Technical cooperation with PCI Company on
the application of Plasma Torch. Montreal,
Quebec, Canada (2014)

 —

i thiét bi (P) - 283 ich
i Bio-toilet cho 17\ = <

Hop tac voi Tap doan Chodai — Japan, vé cong
nghé x@ Iy RAc Y t& va x& Iy Nwéc thai (2016).

Cooperation on Commercialization of Medical
waste and WWTs with Chodai — Japan
Corporation (2016).
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Hop tac Quéc té vé cdng nghé Plasma va Xt Iy rac thai

Hop tac véi cong ty EER — Israel vé x ly rac sinh Survey and Technical learning on Plasma
hoat D6 thi phat dién bang cong nghé Plasma (Nha Technology at EER Company, at the Waste —to —
may XLRT Plasma lbillin, Tel — Aviv, 2008). Energy plant, Ibillin - Tel Aviv, Israel (2008).
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Hop tac véi GS. TS Pang Mau Chién, Vién Petech Company’s Board of Directors and
Cong nghé Nano PHQG TP.HCM University Teachers, at the Plasma waste

Cooperation on Plasma Technology with treatment plant, KG — VN (2022).
INT — HCM National University (2022).
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Petech’s outstanding Technical Team (2022).

26



CORPORATION

www.petechcorp.com

PETEC

¥ info@petechcorp.com / hanphan@petechcorp.com
(028) 7777 7746 @ www.petechcorp.com

TRU SO 146 Thanh Thai, Phwéng 12, Quan 10, TP.HCM

XUONG CO KHi - MOI TRUONG, XCX
¥ 24 V6 Van Bich, Binh My, Ca Chi, TPHCM
®(028) 3862 3667

TRUNG TAM BIEN HOA — MOI TRUONG
(ECC)

9 22V Van Bich, Binh My , Ca Chi, TPHCM
(028) 3862 3667

TRUNG TAM LAP PAT - SUA CHUA -
BAO HANH (IRC)
¥ 22 V6 Van Bich, Binh My, Ca Chi, TPHCM
(028) 3862 3667

CHI NHANH PETECH USA: AMERONT
INC.

¥ #4092 200 Spectrum Center Drive, Irvine — CA,
92618, USA.

Minfo@ameront.com

CHI NHANH PETECH NHA TRANG
9 1-P2 KDT Vinh Diém Trung, TP. Nha Trang
@(058) 351 0811/351 6138

I&(058) 351 6137

CTY THANH VIEN TAI UC: PETECH
GREEN PTY LTD

? 24 Orleans Road, Avondale Heights, VIC 3034.
+61 429953328
B¥myhanh@petechgreen.com

CTY THANH VIEN TAI TPHCM: CTY CP BT
THIET Bl Y TE CONG NGHE CAO HMED

9 122/5bis Pham Van Hai, P.2, Q. Tan Binh,
TP.HCM

(028) 3991 7168 / 3991 7169

Edhmedmedical@hcm.fpt.vn

@& www.hmed.com.vn

PpOITACR & D:

— VIEN CONG NGHE NANO PHQG HCM
¢ Budng vao BHQG, P. Linh Trung, Q. Thu Btrc,
TPHCM

@(028) 3724 6823

Binfo@vnuhcm.edu.vn

& www.vnuhcm.edu.vn

— VIEN CONG NGHE MOI TRUONG (VIEN
HAN LAM KH&CN VN)
9 18 Hoang Qudc Viét, Cau Gidy, Ha Noi

(024) 3756 9135

POI TAC LIEN KET KINH DOANH:
— CONG TY WATREC - PHAN LAN

¢ Tapionkatu 4 C 7, 40100 Jyvaskyla, Finland
@+358 3 422 2444

— CHODAI CO,. LTD

¢ 1-20-4 Nihonbashi — kakigaracho, Chuo-ku,
Tokyo, Nhat Ban

®+813 3639 3405

Visit our Website
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