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XU HUONG UNG DUNG CONG NGHE PLASMA LANH PE XU LY
BE MAT VAT LIEU, PHU NANO NHAM TANG CHAT LUQNG VA
GIA TRI SAN PHAM

kkkkkkhkkhkkhkkhhkkhkkikiikkhikkkikkx

. TONG QUAN TINH HINH LAM SACH, TANG HAP THU VA
PHU CHAT BAO VE NHAM TANG PQ BEN VAT LIEU TREN THE
GIOI VA VIET NAM

1. Khai niém xir Iy bé miit:

Xir 1y bé mit 14 tong hop cac phuong phép dé tao thanh céc 16p trén bé mait
voi cac tinh chat co hoc, ma sat, chéng mai mon, an mon héa hoc tot hon han
vat liéu ban dau.

C6 nhiéu phuong phap xir ly bé mit, c6 thé chia theo nguyén 1y tao thanh
lop bé mat, theo sb luong 16p, theo tinh chit cua vat liéu dem phu, theo vat liéu
nén...

Theo nguyén 1y tao thanh 1ép bé mit co thé chia ra: xir Iy nhiét luyén, hoa-
nhiét luyén, xu ly kép (duplex layer)

Theo vat liéu nén: vat liéu kim loai hodc phi kim hay polime

Theo vat liéu dem phu: kim loai, hop kim hay phi kim, chét hitu co...

Theo nguyén ly cia phan ung: PVD, CVD, PECVD

< Uu diém

Vat liéu sau khi xtr Iy bé mit c6 tinh chat vu viét hon hin vat liéu ban dau,
mic du 16p bé mit tao thanh trong mot sd trudng hop rit mong (vai centimet)
cho dén c& milimet.

Viéc lua chon phuong phap xir Iy bé mit phu thudc va yéu cau dit ra cho
chi tiét vé tinh chit co hoc, tinh cht cong nghé, tinh chat bé mit, tinh thAm my,
tinh chiu mai mon, an mon hoda hoc va céc tinh chat dic biét khac nita.

2. Tinh hinh 1am sach, ting hip thu va phi chit bao vé nhim ting do
bén vat liéu trén thé giéi va tai Viét Nam

pPé tang hi€u qua st dung, cling nhu dd bén trén bé mat vat liéu thuong
dugc pha mot 16p bao vé; trén bé mat kim loai thi thudng duoc son-xi ma, trén
bé mat thay tinh, gach men thi dugc phii mot 16p nano dé ting tinh chéng mai
mon, chdng thdm v.v...Quy trinh dé tao 16p phu nhu trén thuong trai qua ba
bude chinh, dau tién bé mat duoc lam sach, ké dén bé mat duogc xur ly dé tang
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ning luong bé mit-ting hip thu bé mit va cudi cuing duoc phu-ghép trén bé mit
mot 16p coating dé tao ra cac tinh chét trén.

Tuy nhién, tai Viét Nam hau hét cac phuong phéap lam sach, ting hap thu bé
mat chu yéu duoc sir dung 1a hoa chit. Cu thé, trude khi duoc son-xi ma, bé mit
kim loai dugc tdy dau md, tay gi, dinh hinh bang mot loat dung dich NaOH,
HCI, phdt phat. Dbi voi cac vat liéu c6 ning luong bé mit thap nhu thay tinh,
gach men, bé mat vat liéu thuong duoc nung 1én nhiét do cao, tiép dé dung dich
hdn hop chit phi-dung mdi duge phun truc tiép trén bé mit va duge duy tri &
nhiét 4o cao dé 16p phil bam trén bé miat. Vi nhitng quy trinh trén, qué trinh xir
Iy dién ra trong thoi gian dai, hé théng cong kénh, tén nhiéu ning lugng, vi xir
Iy bang héa chat nén mdi mot cong doan phai xtr 1y ¢ nhitng bon chtra khac
nhau, do d6 qua trinh xir 1y dién ra khong lién tuc, dic biét cac du luong hoa
chat thai ra bén ngoai gy 6 nhiém moi trudng.

+ Phuong phap lam sach

- Co hoc: Phun nudc,cat, bi, da CO,, ...

- Hoéa hoc: Héa chat (NaOH, HCI 98%)

- Vatly: Siéu am, laser, dién thu dong,

=> Téy raa bé‘mg héa chét, phun bi, phun cét... thi rat tdn kém, hiéu suit
khong cao va gy 6 nhiém méi truong. ..

+ Phuong phap ting hap thu:

- Cohoc: co sat

- Hoa hoc: Binh hinh va phosphat hoa

- Vat ly: Nhiét, tinh dién, tir truong, laser,..

=> Hoba hoc thi rat ton kém, hiéu suat khong cao va gdy 6 nhiém moi
truong. ..

+ Phuong phap phi:

- Vat ly: keo, son chat bam dinh

=> Bam dinh vat Iy nén kém bén, rat tén kém, hiéu suat khong cao va gay

anh huéng nguoi st dung

Ung dung cong nghé plasma véi phan img plasma trong méi truong khi tro
tao ra cac phan tir electron, ion va phan tir oxy hoa bac cao. Trong moi truong
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plasma, dudi tac dong ctia dién trudng cac phan tir ndy sé& chuyén dong voi mot
d6ng ning rat 1én. Thanh phan bui va chét ban (hitu co va vo co) bam trén bé
mat chi tiét duoc lam sach béi su va dap cac hat vao bé mit va cac vi khun,
nim bj téy bdi qua trinh oxy hda bac cao. Hon thé nita, khi cac hat nay va cham
voi bé mat chi tiét né s& truyén cho bé mat chi tiét mot nang lugng tur do6 kich
thich cac ph?m tr trén bé mit hoat dong manh dan dén két qua bé mit can bam
dinh cua chi tiét c6 kha ning “an” chit phu rat tot. Do d6 bé mit chi tiét sau khi
xur 1y sach va co6 do hép thu rat cao. Plasma X4y ra truc tiép trén bé mat chi tiét
nén qua trinh xr Iy nhanh va hiéu qua. Tém lai, véi cong nghé plasma, quy trinh
phu bé mit chi tiét dat hiéu qua cao, kinh té, bén va than thién v4i méi truong.

II. XUHUONG CONG NGHE PLASMA XU LY BE MAT VAT LIEU
TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh ding ky bio hd sang ché vé cong nghé plasma trong xir ly
bé mit vat liéu theo thoi gian

Theo khao sat tinh hinh ding ky sang ché dya trén CSDL Thomson
Innovation, hién c6 khoang 4473 sang ché co lién quan dén cong nghé plasma
trong xu ly bé mit vat liéu da duoc dang ky bao hd.

Sang ché ddu tién c6 lién quan dén ung dung plasma trong xir 1y bé mat vat
ligu dugc ndp don dang ky bao ho tai nudc Anh vao ndm 1966. Theo thoi gian,
luong SC ciing ting din va nhiéu nhat vao nim 2004 v&i 244 SC di dang ky
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Biéu do lwong SC ding ky bao ho theo thoi gian

Luong Sang ché lién quan dén tmg dung plasma trong xir Iy bé mat vat liéu
tang cao qua cac thap nién. Trong 15 nam trd lai day, lugng SC tap trung nhiéu
nhat v6i 2886 trén tong sb 4473 SC.
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2. Tinh hinh d@ing ky bao hd sang ché vé cong nghé plasma trong xir |y
bé mat vit liéu & cac qudc gia
Ciing theo khao sat trén CSDL Thomson Innovation, hién nay sang ché co
lién quan dén ung dung plasma trong xur ly bé mat vt lidu dang duogc ndp don
dang ky bao ho o khoang 45 qudc gia trén toan thé gidi.

, Bén canh viéc nop don dang 19’1 bao ho & cac qudc gia, sang ché lién quan
dén 1’1:ngv dung plasma trong xur Iy bé mat vat liéu con duoc ndp don dang ky bao
ho ¢ 2 t0 chirc s& hitu tri tué 16n:

- T6 chire s6 hitu tri tué thé gidi (WO): 296 SC
- T6 chire s6 hitu tri tué chau Au (EP): 291 SC
10 quéc gia duoc cac chu sé hitu sang ché ndp don dang ky nhiéu nhat 1a:

= Nhéat Ban (JP): 1515 SC

= MV (US): 686 SC

= Han Quéc (KR): 464 SC

= Trung Qudc (CN): 352 SC

* Puc (DE): 228 SC

= Pai Loan (TW): 132 SC

= Uc (AU): 96 SC

= Canada (CA): 51 SC

» Phép (FR): 48 SC
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> Cong nghé Plasma lanh trong xir Iy bé mit vit lidu:

Sang ché dau tién nop don ding ky bao hd vao nam 1973 tai My dé cap toi
ung dung CN plasma lanh xur ly bé mat vat liéu nhua.

Hién nay c6 gan 50 SC da ndp don ding ky bao ho & khoang 16 quéc gia
va to chirc trén thé gidi

Cac qudc gia va td chire duge ndp don ding ky SC (theo thir ty giam dan)

My

Nhat Ban

buc; WO

Phap

EP

Anh, Trung Quéc, Uc, Han Quéc

Canada va mdt s6 quoc gia khac

3. Tinh hinh ding ky bdo hd sang ché cong nghé plasma trong xir 1y bé
mat vat li¢u theo cac huwéng nghién ciru:

Vi 4473 sang ché lién quan dén ung dung cong nghé Plasma trong xir 1y

bé mat vat liu da ndp don dang ky bao hg, khi dua vao bang phan loai sang ché
quéc té IPC, nhan thdy mot s6 chi sd phan loai xut hién nhiéu trong céc sang

ché thé hi¢n cac huéng nghién ctlru sau:



Chi s6 Noi dung nghién ctiru Ty 1€
phan loai (%)
Pha vat liéu kim loai; xir Iy bé mit vat liéu kim loai bang
khuyéch tan, bﬁng chuyén hoa hodc thay thé hoa hoc; phu
C23C | . . . . s 8 14.25
bang bay hoi trong chan khong; bang ma phun, bang su
cdy ion hodc bang su két tia hoa hoc hoi noi chung
HO1L |Dung cu ban dan; dung cu dién mach ran, ... 13.30
K¥ thuat Plasma; tao ra cac hat tich dién gia tdc hodc cac
HO5H |no tron; tao ra hodc gia toc cac chum nguyén tir hoac phan| 11.05
tur trung tinh
HO1J |Céac den phong dién qua khi va dién tir chan khong,... 6.86
C08J |Gia cong; cac phuong phap hoa hop chung 6.28
B29C |Tao hinh hogc lién két céc chat déo; ... 3.83
BOLJ Cac q1’1y tr.1rA’1h Yaﬁly hoac I:oa h?c, vi du su xuc tac, héa 3.70
keo; céac thiét bi 1ién quan dén chiing
BOSD (Eac (}uyvtrln,h. trang chat 16ng hodc céac vat liéu chay long 335
1én bé madt no1 chung
Loai bo vat liéu kim loai tir cac bé mat bang phuong phap
C23F khong co hoc; kim ham sy dn mon vat li¢u kim loai; kim 578

ham sy dong cdn nod1 chung; qui trinh nhiéu budc dé xu 1y
bé mat vat liéu kim loai,....




C23p | E2.78%%
BO5D 3.35%
BO1J J_ls.vn%
B29C J_ls.ss%
C08J 1 J6.28%
HO1T | | J6.86%
HO5H | | |l1|.05%
HOIL | | J13.30%
C23C ! ) 14.25%
Céc chi sb con lai . - " 4.6%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0%
Biéu db ty Ié cac hwong nghién ctru theo IPC
Mot sb sang ché vé ung dung Plasma xur ly bé mat vat liéu
" . " Ngay con Chi 50
S0 Sang che Tén Sang che Nha n¢p don g g g phéan loai
bo don :
SC
Method for plasma AIRBUS
US8361565B2 |treatment and OPERATION| 1/29/2013 |HO5H 1/00
painting of a surface S GMBH
e o) Ly
US8702999B2 treafmem N MEG | 4/22/2014 | B44C 1/22
9 EUROPE BV
substrate
Plasma surface
treatment of silicone | BAUSCH &
1 Bl 2127
US6193369 hydrogel contact LOMB [27/2001 | G02C 7/04
lenses
Plasma surface
IN200900450p2 |reatment using Tekna Plasma| o 0,009 | co3c 4/12
dielectric barrier Systems Inc
discharges




Surface treatment
IN201108246P4 |apparatus and method DAWONSYS 3/15/2013 |C21D 1/09

) CO. LTD.
using plasma

I1l.  CONG NGHE PLASMA VOI XU LY BE MAT: LAM SIEU SACH,
TANG HAP THU VA PHU NANO BAO VE BE MAT

1. Cong nghé plasma

Sau ran, 1ong va khi, Plasma 1a trang thai thir tu cta vat chat. O trang thai
Plasma, vat chét ton tai dudi dang cac hat electrons, ions, cac hat kich thich véi
dong nang 10n, cac chit oxy hoa bac cao,tia UV v.v...Trong tmg dung cong
nghi¢p, Plasma dugc tao ra béng cach dua cac loai khi nhu Helium, Argon,
Nitrogen, Oxygen hay khong khi vao ving dién ap cao va tin sé 10n, tai ving
nay dién ra qua trinh kich thich, trao doi nang lugng va két qua cac phan tir khi
tach ra thanh cac ions, electrons hodc chuyén sang trang thai kich thich mang
ndi nang lugng 16n.

HRHR W \ 4 v .
9a¥a¥a e /;@- K =8 oo¥ e
aPa¥aPs! « * %" 095,
T =] (171 vV ¢ v LR T

Thé rin e  The long sess Thé khi  ssssi Plasma

Hinh — Cdc trang thdi vit chit

2. Plasma véi Xir Iy bé mit
Plasma:
- €-, ions mang dong nang 16n;
- Tia UV;
- HO*, O*, H*, O*, NO*
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. h anh cich dié
ong thach anh cich dién Cre dvong
High voltage 5 7
" 1..
power o g - - Cucim TV .
- | I — | + L7 Tmagnetic
— Irr';IIZIIIIIII |||||||:||||[Ptiasm i |||||||II|||||||l|\lr|I r i
o TTATCTTTITTIIN ed 500 T WA, field
) — B I — { } |
| E— LV _

Hinh — Phuwong phdp xir Iy Plasma

Step motor
Plasma

— WA

Suppling gas

TAY DAU —
T/g: 10-20 phut TAY DAU
- T/g: 10-20
__phut
RUA NU'OC
& -2eh RUA NUOC
T/g: 1-2 phat.

TAY Gi
T/g: 10-20 phiit

RUA NU'OC ; -
T/g: 1-2 phit RUANUOC
T/g: 1-2 phit

BDINH HINH
T/g: 1-2 phat

PHOSPHAT KEM
T/g: 10-20 phat

RUA NU'OC
T/g: 1-2 phit

Hinh - So sdnh xir ly Plasma véi phwong phdp x Iy khdc
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¢ Phwong phap Plasma
v’ Thoi gian xir Iy nhanh hon
v’ It str dung hoa chit hon
v An toan hon
v Tinh lién tuc cao hon
3. Ung dung cong nghé Plasma vio qua trinh lam sach, ting tinh
hip thu bé mit vat liéu

Khi huéng chum hat mang ning luong 16n trong Plasma 1én trén bé mat can
xtr 1y, cac hat s& ban phé 1én bé mat, bé gdy, pha v& cac thanh phan vo co, hitu
co bam trén bé mat nhu dau md; qua do6 lam sach bé mit & kich thude té vi va
dong thoi qua qua trinh va dap ctia chum hat 1én bé mat vat liéu s& 1am ting
nang luong hap thu bé mat.

Qua trinh tuong tac ctia cic hat mang ning luong trong Plasma trén bé mat
dién ra rit nhanh (10-9 gidy), dong thoi dién ra hai qué trinh 1am sach va ting
ning luong bé mit duoc rat ngin hon nhiéu so cac phuong phap xir 1y truyén
théng nhu xir 1y bang hoa chét, hay dung nhiét (flame).

Carbon dioxide

Oxygen Oz

e ‘ “20
Lo ~ - X N 4
Chat 0 nhiem s £ .
e Yﬂng vung boc hoi
v~ By ket hop 1 -C- v /‘ﬁo‘/y Water
= HC-H = H-CoH ------=------- - -

Be mat xur Iy( kim loai, nhwra, thuy tinh,...)

Hinh —Nguyén Iy xir Iy, lam sach va ting néing lwong hip thu bé mdt ciia Plasma

V6i nhiing tinh chat trén, Plasma thich hop dé:

- Lam siéu sach (véi kich thudc micro) trén bé mat kim loai, thuy tinh,
ceramic voi1 thoi gian ngan;

- Loai bo céac chat oxy hoa trén bé mat vat liéu;

- Téang nang lugng bé mit trude khi son-xi ma, phun phu, dét nhuom;

- Thoi gian xtr Iy thap.
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Hinh — Su thay doi dp bam dinh ciia I6p son trén bé mdt acrylic
a — trwoce khi xw ly, b — xw ly bang Plasma

Hinh— D¢ hdp thu bé mit nhwa PP
trudc (trai) va sau khi xw ly bang Plasma (phadi)

NANG LUONG BE MAT
N&ng Iwong bé mat thap

Material - Basic
. PP

PE-LD

PE-MD

Hinh

Dyne/ecm

2
3
2

32

. N
| Géc tibp xic /—\

ang lwong bé mét cao

Goéc tiép xiic

Process - Application
Print - solvent based ink
Print - water based ink
Coating

Lamination

Dyne/cm
40-42
4648

44-54

46-56

: Plasma gilp lam ting néng lwong bé miit

13



% So sanh cong nghé Plasma v6i phwong phap dung hoéa chit

Cong nghé Plasma Phuong phap ding hoa chit

Qua trinh dugc diéu khién bang | Qua trinh dugc diéu khién bang thoi gian
ngudn dién, loai khi, thoi gian xtr 1y |  xir Iy, ndng dova thanh phan héa chat

Khong sinh ra cac du chit doc hai Tn tai cac du lugng hoa chit sau xur Iy

Khong can xir Iy 1an hai Can xtr Iy cac hoa chét ton tai trén bé mat
sau khi xtr ly
C6 thé ap dung vao mdt quy trinh Phai xir 1y timg bon hoa chat riéng 1&
lién tuc

< Ung dung cong nghé Plasma vao qua trinh phii-coating trén bé

mat

Pé 16p phu-coating trén bé mit dat duoc yéu cau vé k¥ thuat va do bén thi
qua trinh xtr Iy-pha phai dam bao nhiing yéu cau nhu sau: bé mat phai dugc 1am
sach dén siéu sach, bé mat phai dugc tang tinh hép thu va tao mét 16p nén dé
tang tinh lién két héa hoc giita 16p pha va bé mit vat liéu. Cac cong nghé dang
st dung hién tai, mot khoi luong 16n cac dung moi hiru co dugc dung dé xu ly
nham dat dugc yéu cau thir ba.

Ff R R
R OH Plasma . | |
HO _ol_g 8t B -
OH Sl— % ) O il [ o + nH,0
0 [y, 0,, e) O 0 0
o I
Phan tir Phén tir Vii Cotton OH OH
NanoSilane

Polymer trén bé mt
vdi (Hi¢u wng la sen)
Nguyén 1y: Tia Plasma tao ra:
- UV, e-: Cit dat lién két cia nhom OH trong phan ti.

- Os: tao O, kich thich lién két méi.
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Cau trix in ddu

€ c c ¢ 0 C ¢ C
f:/ xc/ \c,-' \c/ Plasma \c/ \C.f \c/ \c/ \c

— 5,

r
I

MO, N NO, W,

/c'\ /C\ /c"\ /C /c\ fc /c\ /..:
C ¢ ¢ ¢ Masma ¢’ ¢ el e
/ —_—
I

Hinh — Sw thay déi tinh chdt héa hoc trén I6p nén ciia vit ligu bang Plasma

Mot trong nhitng wu diém cta Plasma 1a xur Iy duoc kich thude té vi va lam
thay ddi duoc tinh chat ciia bé mat vat liéu. Bﬁng cach sir dung cac loai hon hop
khi khac nhau nhu  O,, H,0,NH3, N,... lam thanh phan, Plasma s& tuong tic va
lam thay d6i tinh chat hda hoc trén bé mat vat liéu, qua d6 gitp qua trinh pha-
coating dién ra nhanh va bén hon.
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H‘ln‘h — Vii dwoc xw ly va phii nano
bang cong nghé (bén trai) va vai
khong dwegc xvr ly (bén phdi)

% CAC UNG DUNG XU LY BE MAT:

- Lam sach bé mat (2D, 3D):
+ Tc do: 1m?/phat ->

+Ung dung: dung cu y té, son, xi ma,
pht nano, thuc phém, dong goi, in, mach dién...

- Tang do hép thu:

+ Tc do: 1m?/phat ->

+ Ung dung: son, xi ma, phu nano,...

- Pha huy bé mat

- Phu nano

- To1 vat licu
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> May xit IV bé mit vt liéu:

> May xir Iy y té
- Tiét tring bé mit (2D, 3D):

+ Tc do: 1m?/phut ->

+ Ung dung: dung cu y té, thuc pham, dong goi, in,...




> May toi va lam sach soi diy; dong, vang

Théng so:
-BEé rong - 1,2 m
-T6c d6 - 20 m/ph
-Hiéu qua: g, > 1500
-220V - 50Hz
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> Xirly bé mit mang nhwa PE, PP, PA

Thong sb:

-Bérong—1,2m

- Xt ly 2 mat

- Téc d6 - 20 m/ph

- Hi¢u qua: 6, <880

- 220V - 50Hz

- Cong suat tiéu thu: <1.5kW

> Xirly bé mit dang tim: kim loai, thiiy tinh, ceramic

Thong sb:
-Bérong—1,2m

- Xt ly 1 mat

- Téc d6 - 20 m/ph

- Hi¢u qua: 6, <450
- 220V - 50Hz

- Cong suat tiéu thy:

> Dbi twong la lam sach tang hé"tp thu va phu nano

+ Yéu Cau:

- Nho gon, thiét ké theo yéu cau khach hang, 1ap rap don gian
- Chi phi thap

- Van hanh don gian, ty dong hoa

- Khong dung hoa chat

+ Utu diém ciia may:

1. Nang luong:

- T4i wu ning lugng dién st dung (1,2KW),

- Dién &p st dung 220V,
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- Nhiét do thap (30-40°C).

2. Kinh té:

- Chi phi van hanh thap (chi ton tién dién),

- Hi¢u qua xur 1y cao,

- Khong anh huong dén co s ha tang.

3. Xa hoi:

- Than thién moi truong, kin

- Khong c6 chét thai, bun giy 6 nhiém,

- Hé théng tu dong hoan toan nén khong anh huong dén stc khoe con
nguoi,

4. Khoa hoc:

- Dung cong nghé xanh sach - Plasma,

- Thiét ké thong minh, khong c6 co cdu dong,

- Nho gon

- Tu dong hoan toan (PLC),

- Thiét ké thay d6i toc d6 dé dang.

5. Dich vu:

- Huéng dan va c¢d van tan tinh,

- Hinh déng, miu ma thiét ké phu hop voi khong gian hién co,

- Lap dit nhanh, trong mot ngay,

- B4o hanh, bao tri tdt.

+ KET LUAN

Céac quy trinh xr Iy bé mat hién tai mang nhiéu nhuoc diém nhu st dung
nhiéu hoa chit, thoi gian xi 1y, tén nhiéu ning luong, quy trinh cong kénh, hiéu
qua xu ly thap. Véi wu diém xtr 1y nhanh, xir Iy bé mit véi kich thude té vi,
khong tao ra du lugng hoa chat, d& dang diéu khién, dé dang lap rap vao day
chuyén xir 1y dang line, cong nghé Plasma c6 tinh img dung cao va hiéu qua vao
quy trinh xtr Iy bé mit. Vi kha nang xir 1y nhiéu loai vét liéu khac nhau nhu
thuy tinh, gach men, kim loai, vai, plastic, dé)ng tho1 qué trinh xur ly dién ra hai
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qua trinh song song: lam sach té vi va ting ning luong bé mit, st dung cong
nghé Plasma mang lai hiéu qua xt 1y va kinh té cao.
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