THONG TIN DU AN “PHONG THI NGHIEM
CONG NGHE PLASMA VA UNG DUNG”

I. Thong tin tom tit vé du 4n
1. Tén dw dn: Phong Thi nghiém Cong ngh¢ Plasma va ung dung
Co quan chu dy dan: Vién Khoa hoc vat liéu
Chii nhiém dw an: PGS.TS. Nguyén Thanh Tung
Téng kinh phi : 9.000.000.000 dong
Nguén véon : Ngan sach nha nude — Su nghiép Khoa hoc va Cong nghé
Thoi gian thwc hi¢n: 2019 - 2021

Muc tiéu cua dy dn:

N o oA W N

Muc tieu chung:

Xay dung dugc mot Phong thi nghiém Cong nghé Plasma va trng dung hién
dai, dat chuan quéc té, dap tng trién khai céc nghién ctru co ban va dinh hudéng
ung dung ctuia Plasma.

Muc tiéu cu thé:

Mua sidm cac trang thiét bi sau nham dap tmg trién khai cac nghién ctru co ban
va dinh huéng ing dung ctua Plasma:

- H¢ plasma nhiét do phong: La hé phat plasma dya trén hiéu Gng vi song
(Microwave Plasma System) st dung cho ché tao, xur 1y vat li¢u, img dung cho cac
d6i tuong sinh hoc va nong nghiép.

- H¢ plasma nhiét dp cao bao gom:

+ Hé plasma nhiét do cao voi ngudn phat ¢ tan sé radio (RF Thermal Plasma
System) st dung dé ché tao céac vat lidu carbon nanocomposite va cac vat liéu co
cau trac nano (kim loai, oxit...) voi do tinh khiét cao, chii yéu 1a dang hinh cau co
tinh déng nhat cao.

+ Hé plasma nhiét d6 cao véi ngudn phat mot chiéu (DC Thermal Plasma
System) str dung dé ché tao cac vat liéu co ciu triic nano va dot cac loai vat liéu
(rac thai) véi hi¢u suét tao nhiét cao, ngon lra plasma tao ra dai va 6n dinh trong
thoi gian dai.

- CAc thiét bi phu tro:



+ Oscilloscope voltage/current probes: Dau do dong va cao ap dung cho
oscilloscope dé do cac thong sd dic trung ctia ngudn plasma va dong plasma.

+ Ta vi khi hau: thuc hién céc thi nghiém va luu trit mau hat gidng, cay...

+ Ong dan khi, binh khi céc loai, 6ng thily tinh, van diéu khién luu lugng khi ...



8. Danh muc thiét bi da dwoc trang bi:

Pon vi: dong
) R Nguwoi chiu
Tén thiét bi pvr | S0 Gi4 tri VItilap | L ch nhi¢m
lwgng dat A 1a
van hanh
i Theo thye té i
A eo thyc té mua sam
Theo deé cwong dwgc duyét N
(bao gdm ci diéu chinh) (bao gom thing in model, 8.734.884.000
hang sdn Xudt, xudt xir)
H¢ DC Thermal Plasma Hé DC Plasma
Model: DC100C Model: DC100CM DBinh Chi
1 Hing san xudt: Gangwon Hang san xuit: Cheorwon Plasma | HE 1 3.486.000.000 | P123, A2 | Linh, Nguyén
Technopark Research Institute (CRPI) Hoang Tung
Xuat xt: Han Quéc Xuat xt: Han Quéc
Hé Multi-Feeder Thermal | HEé  Multi-Feeder  Thermal
Plasma Plasma
: . Dbinh Chi
Model: M-DC10 Model: M-DC10 x
2 . ) ‘L ) : . Hé 1 3.480.004.000 | P125, A2 | Linh, Nguyén
Hang san xuat: Cherwon | Hang san xuat: Cherwon Plasma Hoang Tung
Plasma Research Institute Research Institute
Xuat xur: Han Quoc Xuét xir: Han Qudc
H¢ Microwave Plasma H¢ Microwave Plasma
. . : . , . uynh Xuan,
3 | Hang san xuét: Richardson Hang san xuat: Sairem H¢ 1 968.500.000 | P124, A2 Ngﬁyén Nhat
Electronics Xuat xu: Phap Linh
Xuat xt: Ha Lan
Ngudn Plasma Jet o J—_
4 g _ Nguon Plasma Jet Cai 1 98.460.000 P124. A2 | L& Thi
Model: Leap 100Tektronix | podel: GSL1100X-PJF e Quynh Xuan,
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P6022

Hang san xuat: Plasma Leap
Technologies

Xuéat xt: Irceland

Héng san Xudt: Shenyang Kejing
Xuat xur: Trung Quoc

Nguyén Nhat
Linh

Ngudn Plasma DBD

Nguon Plasma DBD

Model: PVM2000 Model: PVM2000 ginfﬁ Xuan
Han.g sn xuat: Information Hang san xudt: Information Cai 276.800.000 | P124, A2 Nguyén Nhat
Unlimited Unlimited Linh
Xuat xi: My Xuat xt: Trung Qudc
Piu do dién thé cao 4p | Piu do dién thé cao 4p Plasma
Lé Thi

plasma _ Model: P6015A B Q?J}Vnﬁ Xuan
Model: Tektronix PEOLSA | oo & Tektronix Céi 118.200.000 | P125, A2 | 0 2,
Hang san xuat: Tektronix L. P Hoang Tung

o Xuat xtr: Trung Quoc
Xuat x1r: Viét Nam
Piu do dong plasma Piu do dong Plasma Lé Thi
Model: Tektronix P6022 : A
Hang san xuat: Tektronix Hang san xuét: Tektronix EI_gL;]yen Nhat

T in
Xuat xu: Viet Nam Xudt x: Trung Quéc
Ngudn DC cao ap Nguon DC cao ap
Model: HV350 Model: HV350 Gugml Xuin
Han_g san. xuat: Information Hing sin xuit: Information Cai 19.500.000 P124, A2 Nguyan
Unlimited Unlimited Hoang Tung

Xuat xi: My

Xuit x{r: Trung Qudc




Van diéu Kkhién luu lwong

Van diéu khién lru lwong Khi

i Lé Thi
Khi Model: F-201CV Ougnh Xudn
9 | Model: FL-025 . z Cai 78.850.000 P124, A2 e A
, Hang san xuat: Bronkhorst Nguyén Nhat
Hang san xuat: Bronkhorst . Linh
I Xuat xtr: Ha Lan
Xuat xtr: Ha Lan
oael: . \ A
L Model: RGX400 Cai 99.300.000 | P124, A2 | Q2 Xudn
ar}g san xuat. a'S" € Hang san xuat: Taisite guyen
Xuat xtr: Trung Quoc Hoang Tung

Xuit x{r: Trung Qudc




9. Hinh danh cdc hé thiét bj tai thoi diém nghiém thu:

TT

Tén thiét bi

Hinh anh

Vi tri ldp
dat

Hé DC Plasma
Model: DC100CM

Hing san xuit: Cheorwon
Plasma Research Institute (CRPI)
Xuét xtr: Han Qudc

P123, A2

Hé Multi-Feeder Thermal
Plasma

Model: M-DC10

Hang san xudt: Cherwon Plasma
Research Institute

Xuat xtr: Han Quoc

P125, A2

H¢ Microwave Plasma
Model: GMP-20K
Hang san xuat: Sairem
Xuét xir: Phap

P124, A2

Ngudn Plasma Jet
Model: GSL1100X-PJF

Héng san Xuat: Shenyang Kejing
Xuat x1r: Trung Quoc

P124, A2




Nguﬁn Plasma DBD
Model: PVYM2000

Hang san xuit: Information
Unlimited

Xuét xi: Trung Qudc

P125, A2

Diu do dién thé cao ap Plasma
Model: P6015A
Hang san xuét: Tektronix

Xuét xi: Trung Qudc

P124, A2

Piu do dong Plasma
Model: P6021A
Hing san xuat: Tektronix

Xuét xi: Trung Qudc

P124, A2

Nguén DC cao ap
Model: HV350

Hang san xuit: Information
Unlimited

Xuét xi: Trung Qudc

P124, A2




Van diéu khién hru lwong Khi
Model: F-201CV
Hang san xuat: Bronkhorst

Xuét xi: Ha Lan

9 P124, A2
T vi khi hau
Model: RGX400
Hang san xuét: Taisite
Xuit xt: Trung Qudc
10 P124, A2




II. Thong tin vé cac thiét bi chinh ciia dy an

1. H¢ DC Plasma

1.1 Tén thiét bi: H¢ DC Plasma

1.2. Model: DC100CM

1.3. Xuat xt (hing, nudc): Cheorwon Plasma Research Institute (CRPI),
Han Qué)c

1.4. Lap dat ngay: 22/12/2020

1.5. Noi dat thiét bi: Phong 123, Nha A2

1.6. Ngudi van hanh chinh: Nguyén Hoang Tung, Pinh Chi Linh

1.7. Tinh nang k¥ thuat:

- Thiét ké dong bo va an toan

- Vit liéu dau vao: Pa dang, bao gom c6 vat liéu kim loai, ban dan va phi

Kim

- Giao dién str dung: Dé sir dung

- Ngon ngir: Tiéng Anh

- Kich thudc vat lidu dau vao: Puong kinh tir 10 - 50 pm, tuy thudc loai
vat liéu

Thong sb k¥ thuat chi tiét:

Nguf“)n DC:

- Cong suat tbi da: 100 kW

- Cong suét hoat dong toi wu: 60 kW

- Pién 4p dau vao: Xoay chiéu 3 pha, 380 - 440V, 50Hz
- S6 lugng dau phat (torch): 3

- Dong ra cuc dai : 130 A

- B¢ dai Plasma cuc dai cho mdi dau phat: 300 mm

- Nhiét do Plasma cuc dai: > 6000 K

- C6 hé thong 1am mat bang nudc

- Kiéu b tri dau phét: Dang ddi xtng, c6 thé thao roi

- Vit liéu lam Cathode: Vonfram

- Vat liéu lam Anode: Déng
Buong phin tng:

- BPuong kinh tir 4 - 5 inch



- D6 day 10p cach nhiét graphite bén trong thanh budng: Smm
- Than budng loai 2 16p, duoc 1am mét bang nudce
- Do day dudng bay cia hat nano bén trong budng phan tng: 1m
- C6 thé lam sach budng phan g
- Vat liéu lam bang thép khong gi, c6 thé thao roi
- Mtic chan khéng trong budng: Tir 101 — 102 mbar
B0 lgc Cyclone:
- Kich thudc 16 trung binh: 0.5pum
- Kich thudc tong thé 15i loc (dudng kinh x chiéu dai): @100 x 500mm
B6 phén diéu khién:
- Piéu khién luu luong khi bang hé théng PLC (Programmable Logic
Controller)
- C6 hé thong hién thi nhiét d6 va luu lugng nudce lam mat
- Diéu khién duoc cong suat dau phat
- B0 chinh xac: <2kW
Bom chin khong:
- Loai bom: Loai canh gat (Rotary vane)
- Toc d6 bom 16n nhat & tan s6 50Hz: 30,2 m¥/h
- Chan khong t6i da & ché do khong dung van gas ballast: 5 x 10 mbar
- Chan khong tbi da ¢ ché do dung van gas ballast: 8 x 10 mbar
B6 phén cap nguyén liéu dau vao:
- Kiéu cung cap nguyén liéu: Kiéu rung
- C6 hé thdng diéu khién téc do
- Tan s6 rung: 45 - 300 Hz
- Kich thuéc vat liéu dau vao tdi da: 8 x 8 mm?
1.8. Hudng dan st dung:
- Bat aptomat tong va aptomat phy
- Bat control box: van tur off sang on
- Bat chiller béng cach van nut do canh chiller ngoai ctra )
- Kiém tra khong c6 van dang dong (khi bat bom ting ap, néu c6 van
nuédc dong s& 1am ting ap luc nudc dan dén leak nudc)
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- Bat bom ting 4p (4n nut xanh canh 6ng filter) - Kiém tra leak nudc lam
mat & cac van dudi hé plasma, 1am mat nguén DC - Bat may nén khi (diéu khién
cac van thuy luc)

- Kiém tra dong van Nito

- M¢ feeder

- Pong miu bang can tiéu ly, d6 vao feeder, dong nip ngay sau khi cho
mau

- Chinh feeder:

o An set: stroke (bién d6 rung) F (tan s rung)

o Save dé luu gia tri hién tai cho lan chay tiép theo

o khoa van feeder (xoay dc vudng goc véi truc feeder)

- M6 van khi Nito, diéu chinh dé ap suét khi trén man hinh ~3 bar

- 4n bat bom trén man hinh diéu khién

- bat aptomat cho ngudn DC ¢ hop dién chinh (aptomat mau den)

- bat ngudn cho DC bang cach bat 2 aptomat sau ti DC

- Trén man hinh diéu khién, bang MFC setting: bat plasma gas 1->3

- Bat nguon mit trudc:

0 4n va giir set, xoay num adjust dé diéu chinh cong suit sau d6 an va giir
set dé luu

o 4n nhe run/power on 1 l1an: power on/stand by

0 4n nhe run/power on 1 1an nita: ignition

- An run dé chay feeder, vin 6c dé feeder bat dau cap liéu

! Hé thong tw ngit khi cooling water vurgt 45°C

| Tat hé plasma khi cooling water ~35°C ! Tat hé plasma khi binh khi
con ~10bar

(*) Quy trinh tat

- Tét feeder (xoay dc, 4n run dé tit)

- Tat nguoén DC: an nhe stop 2 lan dé dén power on sang va 3 dén con lai
tat

- Khoa 3 plasma gas phan MFT trén man hinh

- T4t toan bo main power off ctia ngudn DC

- Ngit 2 ap dang sau, tit ap mau den trong hop dién

- Khoa binh khi

- Khoa van khi nén (dong van)
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- Cho nhiét d6 xudng bang nhiét o phong

- Tit bom tang 4p (an nat d6 canh budng filter)

- Tét chiller khi nhiét 46 nudc bang nhiét d6 moi trudng
- Bong plasma control box: xoay nut tir on sang off

- Tt 2 4p con lai trong hop dién

2. H¢ Multi-Feeder Thermal Plasma

2.1. Tén thiét bi: Hé Multi-Feeder Thermal Plasma

2.2. Model: M-DC10

2.3. Xuat xt (hdng, nuéc): Cheorwon Plasma Research Institute, Han
Quéc

2.4. Lap dat ngay: 22/12/2021

2.5. Noi dat thiét bi: P125, Nha A2

2.6. Nguoi van hanh chinh: Nguyén Hoang Tung, Pinh Chi Linh

2.7. Tinh nang k¥ thuat:

- Thiét ké du6i dang module, d& dang thao lap, bd sung, thay thé cac khdi
chtrc nang khac nhau

- Vat lidu dau vao: Pa dang bao gom cd vat liéu kim loai, ban dan va phi
Kim.

- Giao dién str dung: Ban tuy dong va than thién
- Ngbn ngir: Tiéng Anh

Céc thiét bi cAu thanh hé:

Nguén Plasma — 01 bd:

- Ngudn plasma nhiét (thermal) loai DC

- COng suat toi da: 10 kW

- bién 4p dau vao: 380V, 3 pha; 50 Hz

- Dong ra cuc dai: 100A

- b6 dai Plasma cuc dai: 300 mm

- Nhiét @6 Plasma cuc dai: 6000 K.

- C6 hé théng 1am méat bang nudc tuan hoan bao vé dau phat plasma

- B& d& nguon lam bang graphite chiu nhiét, c6 hé thong Iam mét bang
nudc tuan hoan, co (t6i thiéu) 02 dau vao cho vat liéu tho, thiet ké dong bo vai
feeder
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Bo phan cip nguyén liéu diu vao (feeder) — 01 bd:
- 02 feeder kiéu rung hoat dong doc lap
- 03 dau cap nguyén liéu doc lap

- C6 hé théng diéu khién tan sé rung, cuong do rung, ap suat khi vao trén
tung feeder

- Tan s6 rung toi thiéu 45 Hz

- Kich thudc vat ligu dau vao: téi thiéu 0,5mm va téi da 1,0 mm
Budng phan &ng — 01 chiéc:

- Buong kinh t6i thiéu 10 cm

- Do day 16p céch nhiét graphite bén trong thanh budng téi thiéu 5mm
- Than budng 2 16p, 1am mat bang nudc tuan hoan

- Budng phan ng cé thé thao roi doc 1ap véi ngudn

- Thiét ké van hanh déng bo véi ngudn plasma nhiét va cyclone
B¢ loc Cyclone — 01 Bo:

- C6 kha ning loc loai bo cac hat duong kinh téi thiéu 0,5 mm

- Chiéu dai dudng bay tdi thiéu 1,0 m

- Thiét ké ddng b véi budng phan ¢ng va budng thu

Budng thu (collector) va I8i loc (filter) — 01 Bé:

- buong kinh budng thu téi thiéu 8 cm

- C6 16i loc (filter) kich thudc 15 trung binh ti da 0,5um

- Kich thudc tong thé 18i loc téi thieu @50 x 200mm

- Thiét ké dong bo véi Cyclone

Bo phén diéu khién — 01 B#:

- B0 phén diéu khien cho phép diéu khién lwu lugng khi chinh xéc dugc
lap thanh mot khoi vai Hé thong. C6 man hinh hién thi két qua.

- C6 hé théng hién thi nhiét do nudc lam mét

- C6 hé thdng hién thi luu luong nuéc 1am mat

- C6 chtrc nang diéu khién cong suat dau phat

- C6 chtrc ning bao va kiém tra I8i van hanh

- C6 chirc niang dung ngudn plasma khi diéu kién van hanh khong dam
bao

- C6 hé théng loc bing xyclone véi bo loc thiéu két va kich thuéc 15
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0,5um

Cac phu kién di kém — 01 B§:

- Bom hut khi luu lugng t6i thiéu 25 m3/h
- Loc gi6 di kém bom hut

- Phu kién két n6i hé thdng nude, khi

- Hé khung gia d& bang thép son cach dién

2.8. Huéng dan st dung:

- Bat aptomat tong va aptomat phu

- Kiém tra van nudc tir chiller sang hé Multifeeder

- Bat chiller béng cach van nut do canh chiller ngoai ctra )

- Kiém tra khong c6 van dang dong (khi bat bom ting ap, néu c6 van
nuédc dong s& 1am ting ap luc nudc din dén leak nude)

- Bat bom ting ap (an nut xanh canh 6ng filter)

- Kiém tra nudc lam mat c6 bi 10 ra ngoai

- Kiém tra dong van Nito

- M¢ feeder

- Pong miu bang can tiéu ly, d6 vao feeder, dong nip ngay sau khi cho

)13

- Chinh feeder:

o An set: stroke (bién d6 rung) F (tan sd rung)

o Save dé luu gia tri hién tai cho lan chay tiép theo

o khoa van feeder (xoay 6¢ vudng goc véi truc feeder)

- M¢ van khi Nito, diéu chinh dé ap suét khi trén man hinh ~3 bar

- 4n bat bom trén man hinh diéu khién

- Trén man hinh diéu khién, bang MFC setting: bat plasma gas dé xa khi

- Bat torch on trén man hinh

- Bat ngudn mat trudc:

0 4n va gii set, xoay num adjust dé diéu chinh céng suit sau d6 an va giir
set dé luu

o 4n nhe run/power on 1 1an: power on/stand by

0 4n nhe run/power on 1 1an nita: ignition

- An run dé chay feeder, van dc dé feeder bat dau cép liéu

! Hé thong tw ngit khi cooling water vugt 45°C

I Tat hé plasma khi cooling water ~35°C ! Tit hé plasma khi binh khi
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con ~10bar

tat

(*) Quy trinh tat
- Tat feeder (xoay Oc, an run dé tat)
- Tat ngudn DC: an nhe stop 2 1an dé dén power on sang va 3 dén con lai

- Khoa plasma gas phan MFT trén man hinh

- Tt toan bo main power off ctia ngudn DC

- Khda binh khi

- Khoéa van khi nén (dong van)

- Cho nhiét d6 xudng bang nhiét do phong

- Tit bom tang 4p (an nat d6 canh budng filter)

- Tat chiller khi nhiét 46 nudc bang nhiét d6 moi trudng
- T4t aptomat tong va aptomat phu

3. Hé Microwave Plasma

3.1. Tén thiét bi: Hé Microwave Plasma

3.2. Model: GMP-20K

3.3. Xuat xtr (hdng, nudc): Sairem - Phap

3.4. Lap dit ngay: 02/06/2021

3.5. Noi dit thiét bi: P124, Nha A2

3.6. Ngudi van hanh chinh: Lé Thi Quynh Xuan, Nguyén Nhat Linh
3.7. Tinh ndng k¥ thuat:

- Thiét bi duoc thiét ké theo dang mo6 dun, co6 tinh linh hoat cao, c6 thé

duoc cau hinh riéng, két nd61 vo1 cac mod dun khac dé dang dé phu hop vdi nhu
cau nghién ctru.

- Thiét bj phat Plasma dya trén hiéu ung vi soéng, stt dung cho ché tao, xtr

1y vat ligu.

Thoéng sb k¥ thuat:

- Ngudn phat cong suat cung cap dién ap cao thé cho bd magnetron. Cho

phép diéu chinh cong suit vi song dau ra tir 10%-100%.

- Bién ap vao: 3 pha 380 ~ 400 V AC.
- Cong suét: 2000W.
- Tan s hoat dong nam trong khoang 2440 MHz dén 2460 MHz.
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- Cam bién chéng ro ri Microwave.

3.8. Huéng dan st dung:

QUY TRINH BAT HE MICROWAVE PLASMA
Buéc 1: Kiém tra diéu kién truwée khi siv dung thiét bi.

- Bat hé thong nudc 1am mat cho thiét bi: nhiét do trong khoang 17
— 22°C. S& bat hé théng nay trudc 30 phat khi khéi dong hé phat
microwave Plasma.

- Chuan bj hé théng cung cap khi: kiém tra cac binh khi va luu
luong khi c6 trong binh dé dam bao du khi phat trong qua trinh chay thiét
bi.

- Kiém tra hé thong dién dam bao du on dinh trude khi bat hé.

Buwdc 2: Khéi dpng hé théong nguén va kiém tra cdc théng so diu vao.

- Bat ngudn phat plasma va kiém tra cac thong so: Nhiét d6 cia nude
lam mat: dam bao hién thi trong khoang 17 — 22°C dé di 1am mat dén khi
ngudn bao du diéu kién cho phép hoat dong.

- Kiém tra luu luong khi dau vao: Khi dau vao dugc dua qua van
diéu chinh luu luong khi dé biét duoc luu luong khi chinh x4c. C6 thé thiét
1ap luu lugng khi theo mong mudn ciia ngudi dung.

- Kiém tra hé thong danh lira tur dong: Bat bom khi dé cung cip
khong khi thudng cho hop danh lira ty dong ¢ budng phat Plasma.

- Lap dau phat plasma vao budng phat.

Buwéc 3: Phdt plasma trong buéng phdt

- Sau khi kiém tra tat ca cac thong s6 dam bao cho hé chay 6n dinh.
Tién hanh 4n nut Start & ngudn dé bit dau cung cdp ning luong dé phat
plasma. Trong qua trinh bat ngudn phat, dung thiét bi do tan s cong hudng
ctia ngudn phat diéu chinh ¢ cac Num vin sao cho phu hop véi tan sé va
nam trong ngudng an toan.

- Tiép tuc 4n nat & hop danh Ita ty dong trong buéng phat plasma dé
phat plasma.

- Lién tyc quan sat nhiét do cua ca hé, néu nhiét do vuot nguong cho
phép nguon phat s& tu dong ding lai.

QUY TRINH TAT HE MICROWAVE PLASMA
- Bu6c 1: An niit “Stop” & ngudn phat.
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- Bu6c 2: Ngit hé thong khi.
- Bu6c 3: Rat 6ng dan Plasma ra khoi budng phat.

- Bu6c 4: Ngit hé thong bom khi cho hop danh lira tu dong.

- Budc 5: Poi 30 phit cho hé thong 1am mat 1am diu lai hé.
- Bu6c 6: An “off” cho cong tic & ngudn phat Plasma.
- Budc 7: Tat hé thong cung cip nudce 1am mat cho hé.

17



