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(54) PHUONG PHAP SAN XUAT BO PO AN BANG CACH SU DUNG THIET Bl MA
LAI PLASMA

(57) Sang ché dé cap dén phuong phap san xuat bo d6 dn bang cach sir dung thiét bj ma lai
plasma va bo dd an dugc san xuit bang phuong phap néu trén. Bo d6 dn theo ¢ chic ning
khang khuén, duogc bao vé khoi tinh trang an mon do thuc pham va ¢6 bé mat chong mai
mon dé co thé sir dung trong mot thoi gian dai ngay ca khi bo do an thuong xuyén duoc
lam sach. Khi bo d6 in duoc ma mang mong chic ning cd hoat tinh khang cac loai vi
khuan gy hai cho ngudi, thi vi khuan khong thé 1ay lan trén b d6 dn do mang moéng ma,
bao ddm an toan cho nguoi sit dung. Mang méng phu cling cho phép ngén chén tinh trang
an mon bo dd an cho cac hop chat axit khac nhau c¢6 trong thuc phadm va ngin chan su mai
mon gay ra boi miéng co rira st dung trong qué trinh 1am sach.
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Linh vwe ky thuit dwoc dé cap

Sang ché dé cap dén linh vuc san xut bd dd an, cu thé hon 1a phuong phap
san xuét bd dd an béng cach st dung thiét bi ma lai plasma, trong d6 bo dd an duogc
san xuit bang phuong phap néu trén c6 chirc nang khang khuan, dugc bao vé khoi
tinh trang an mon do thuc phdm va c6 bé mat chéng mai mon dé c6 thé st dung

trong mot thoi gian dai ngay ca khi b dd an thuong xuyén dugc lam sach.
Tinh trang ky thuit cia sang ché

Tru6e day, bd do an duoc sir dung rong rai nhét 1a bat bang dong thiéc (hop
kim ddng-thiéc). Bat dong thiéc ning va khi st dung lién tuc, chit giy 6 nhiém
duoc hinh thanh nhanh trén bé mit cia ching. Theo do, bat bing ddng can duoc
lam sach thudng xuyén bang cich co xat manh. Ngay nay, hiu hét cac bat bing
ddng da dugc thay bing bét thay tinh hodic bing thép khong gi. Bat bang dong thiée,
gidng nhu thia bing bac, bao gébm mdt vat li€u c6 hoat tinh khéang khuin. Tuy
nhién, du ¢6 vu diém nhu trén, bat bang dong thiéc khong con dugc st dung rong
rdi trong cudc séng ngidy nay vi chiing c6 gia ban rit cao do quy trinh san xudt

chung.

Phuong phap ma phun va ma hd quang chil yéu dugc st dung lam phuong
phap ma trong san xut by dd an. Trong trudng hop san phdm dugc ma bang cach
sir dung cac phuong phdp ma phd bién nay, ngay ca khi viéc xr Iy duge thuc hién
theo phuong thtrc ddng nhat phan tan, thi tinh trang n mon do axit, kiém hodc mudi
van x4y ra, do d6 tao thanh vét dn mon dang 13 trén bé mit va theo thoi gian, céc 10

an mon mé rong dan lam mon be mdt bat.

Mic di bat dwge ma bang cc hat nano bac dung lam b dd #n duoc san xudt
bang cach sir dung céc cong nghé thong thuong, nhung chung khéng dwgc phin
phéi trén thi truong do cac vén @& vé& kha ning chéng in mon va kha ning chiu mai

mon thip, do do bat khong thé st dung dugc trong thoi gian dai. Ngoai ra, san
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phim thép khong gi dugc ma ddng thiéc da dugc bén ra trén thi truong va dugce
ching minh 1a c6 hoat tinh khang khuén. Tuy nhién, san pham c6 nhugc diém 1a
tinh trang an mon dé dang xay ra do axit, kiém va mudi c6 trong thtrc dn va khong
thé st dung san pham trong thoi gian dai do dd bén mai mon thip, gidng nhu trong
trudng hop ma nano bac. Theo d6, gidi phap nay khong thé ap dung cho quy trinh

san xuét bat.
Ban chit k§ thuit clia sing ché

Sang ché duge thuc hién nhim khic phuc nhimg han ché cua k§ thuat hién
nay va muc tiéu cua sang ché 1a dé xuét phuong phdp san xudt bd dd an c6 chic
nang khang khuén, dugc bao vé khoi tac dong an mon trén bé mat do thic an va co
khang mai mon dé c6 thé st dung trong thoi gian dai ngay ca khi bd do an dugc 1am
sach nhiéu 14n nhu bo db an chta thirc an. Vi bod dd an duoc ma béi mang mong
chirc ndng c6 hoat tinh khang khuin khang lai nhiéu vi khuan khéc nhau vén c6 hai
cho co thé ngudi, nén vi khuin khong thé 13y lan trén bo dd an do mang méng chic
ning dugc ma, nhd d6 ddm béao sy an toan cho nguoi an. Hon nita, mang mong
dwoc pht cung cip chirc nang phic hop dé ngan chan tinh trang an mon b d6 an do
mudi va cac hop chét axit khac nhau c6 trong thire &n va dé ngan chin sy mai mon

gdy ra boi miéng co thudng dugc sir dung trong qua trinh lam sach.

Hon nira, sang ché duoc thuc hién v6i muc tiéu san xudt bat co hoat tinh
khang khudn va c6 khang in mon cfing nhu chdng mai mon uu viét so voi bat dong
thiéc thong thuong. Lam sach san pham bang phuong phdp udt dugce dé xuét, hut
chin khong dugc thuc hién va chum electron tuyén tinh plasma dugc st dung aé
phat xa dién tich 16n tu phan dinh. Néi chung, c¢6 hai loai phuvong phap phat chim
electron duoc sir dung rong rai. Thir nhét, phuong phap phat chum electron bang
cach gia tc electron nhiét, dugc phét ra bing cach dan ngudn dién vao kim loai
phat xa electron nhiét nhu s¢i toc vonfram & dién dp cao. Theo phuong phap khac,
truong dién cao dugc dan vao kim loai phat xa phat ra electron tu do va céc electron
tw do duoc phat ra tir kim loai phét xa duoc gia tdc & dién &p cao, do do tao ra chum
electron. Tuy nhién, theo cac phuong phép nay, vi rat kho tao ra chum electron c6

dién tich 16n, nén cdc phuwong phap nay rat kho ap dung ddi véi san pham kich
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thuéce 16n duoc xoay hodc quay. Hon nita, vi thoi gian tdn tai cta kim loai phat xa
ngén, nén yéu cdu phai thay thé thuong xuyén va rét khé thue hién lién két chum
electron duoc phat ra. Dé khéic phuc nhitng han ché néu trén, theo sang ché, kim
loai phat xa khong dugc st dung lam ngudn electron, ma khi dung dé phat plasma
duoc cung cép, vi vy tao ra plasma do dién ap cao dugc dan vao ngudn phat chum
electron. Plasma dugc tao ra trong ngudn phat chim electron ¢6 s6 lugng ion va
electron duoc tao ra so qué trinh ion héa. Khong gidng nhu phwong phap tao chim
electron dugc mo ta & trén, cac electron duoc tao ra trong ngudn phat chim electron
ddng déu trén dién tich 16n vi plasma duoc tao ra ddng déu ngay ca khi ngudn phat
chum electron dugc hinh thanh véi kich thudc 16n. Theo do, nguén phéat chum
electron c6 dic tinh nhu vdy co thé duwgc quét cho bat dién tich 16n va chum
electron dy du c6 thé kiém soat thu dugc bang cach 4p dung dién cao 4p gia tbc.
Theo sang ché, chum electron tuyén tinh plasma dién tich 16n duoc str dung dé loai
b6 hoan toan tap chit co trén bé mit san pham va khi qué trinh 1am sach hoan thanh,
khién Ti va Zr duogc dua vao ma hd quang, chum ion tuyén tinh dai va rong dugc
phat xa trén b& mit san phim trong bd sung khién kim loai nhu Cu, Sn va Ag dugc
dwa vao dé phun dé bao vé cac hat kim loai kich thu¢c nano va mang mong chit ma
tiép tuc duoc dong nhét hoa, do d6 phti mang méng chirc nang cao (Ti-Cu-N, Zr-
Cu-N, Ti-Ag-N, Zr-Ag-N, Ti-Cu-Sn-N, Zr-Cu-Sn-N, Ti-Sn-N, hodc Zr- Sn-N) ¢6

kha ning chong dn mon, chong mai mon va khang khuan.

Giai phap theo sang ché cho phép kiém soat mot cach hop 1y ning luong va
thoi gian xur ly cua ngudn dién xung, ngudn dién mot chiéu va ngudn dién tan 5O
cao phan cuc duoc din vao khién kim loai dé diéu chinh ham luong t6i wu cia cic
kim loai (Cu, Sn va Ag) dugc st dung lam khién, theo d6 tao diéu kién i vu dé

duy tri hoat tinh khéng khuén, khang #n mon va khdng mai mon.

Dé dat dugc cac muc tiéu trén, sang ché dé xuit phuong phap tao thanh bé
mit kim loai chirc ndng cao thé hién hoat tinh khéng khudn, d6 bé chéng in mon va
khang mai mon bang cach st dung thiét bi ma lai plasma chan khong vbn co thé sir
dung dé thuc hién quy trinh phirc tap va phuong phap phu hgp kim nitrit nano phan
tan trén bé mit bat thép khong gi bang cach st dung quy trinh plasma. Sang ché dé
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xudt phuong phap ma lai plasma chin khong. Tréi VO"ii phuong phép ma thong
thuong, theo phuong phép cua sang ché, dé nang cao dd bam dinh va tinh dbng nhét
clia mang mong chirc nang cao duoc phu 1én bé mit, thi sing phun chum ion tuyén
tinh va sing phun chum electron tuyén tinh, von st dung khi plasma lam ngudn
phat chum electron, dugc tao thanh trong thiét bi ma lai plasma chan khong, do do
1am sach hoan toan bé mit va hon nita con céi thién tinh ddng nhét ciia mang mong

chét phu bang céach st dung hiéu tng va dap cua chim ion.

Sang ché ciing dé& xuat phuong phap phu mang moéng co hoat tinh khang
khuin, khang an mon va khang mai mon bing cach str dung mang mong nitrit Ti-N
va Zr-N, thuong dugc st dung phé bién dé ma dung cu, nhu Cu, Sn va Ag. Ttc la
nitrit c6 vai tro chdng an mon va chdng mai mon va cac kim loai Cu, Sn va Ag dugc
stt dung cung véi nitrit trong sudt qua trinh xir Iy 6 vai tro khang khuén. V& khia
canh nay, mot thi nghiém duoc thyc hién dé xac dinh khang an mon, chéng mai
mon va hoat tinh khang khuén phu thudc vao thanh phﬁn cua kim loai dugc phin
tan & dang hat nano trong mang moéng chit ma. Két qua 14, khi ham lugng kim loai
Cu, Sn va Ag dugc nang 1én trén 10% so voi ham luong téng sb clia mang mong,
thi hoat tinh khang khuin ting nhanh, nhung khéng &n mon va chéng mai mon giam
dang ké. Do do, dé phat trién bét c6 cac chtc ning dugc dé cap & trén, kich thudc
hat kim loai dugc bd sung phai cang nho cang tdt, cu thé 1a 80-250 nm va céc hat
kim loai phai duoc phén tan rét dong déu trong mang mong theo phuong phap phat

trién cda sang ché.

Theo d6, sing phun chum ion tuyén tinh va sing phun chum electron tuyén
tinh plasma dugc lip dat trong thiét bi ma lai plasma chan khong d€ lién tuc phat xa
ion va chum electron trén bé& mit sin phdm trude khi hodc trong sudt qué trinh xir
ly, do d6 phén tan ddng déu cac hat nano trong mang moéng, qua do khic phuc

nhiing han ché néu trén.

Tuc 13, sau khi cung cép san phém, viéc hat chan khong dugc thue hién, san
phim dugc xoay va quay, khi argon dwgc bom vao va chum electron tuyén tinh
duoc chiéu trén bé mat san phdm trong 1-10 phut, do dé6 trudc hét loai bé hoan toan

tap chét (dung dich lam sach, dau, hodc cac chét con sét khac) con sét trén bé mat
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san phém. Viéc lam sach dua trén viéc st dung cac tinh chit nhiét cta chum
electron. Hon nita, sau khi viéc lam sach dugc hoan tat béng cach st dung chum
electron tuyén tinh, thi mang mong nitrit chirc ning cao can thiét dugc phu trong
khi khi nito bd sung dugc cung cip. Chum ion tuyén tinh duoc cung chp dén thiét b
dugc chiéu 1én mang méng da phu trong 1-30 phut, do do ddng nhat hoa mang
mong nitrit chirc nang cao. Ly do mang mong nitrit dugc ddng nhat hoa 1a vi, khi
chum ion gia tdc dugc chiéu 1én bé mat cia mang mong ling dong chirc ning cao,
thi b& mit cia mang moéng lang dong dugc dua vao dé va dap va hiéu ung va dap

lam cho céc hat c6 kich thuéc nanao 80-250 nm dé dugc phén tan ddng déu.

Thiét bi ma lai plasma chan khong va phuong phap san xuét theo sang ché,
khéng dn mon va chéng mai mon ctia bat thép khong gi (bd dd #n) ting 1én dang ké
va hoat tinh khang khuén ctia by db an ciing tang 1én it nhit 80%. Do do, khi by do
dn duoc san xuit theo sang ché duogc st dung lam d6 dung thic 4n, dd an toan
chéng lai ngd doc thuc phém hodc vi khudn nhu E. coli ¢ thé dugc bao dam. Cu
thé, khi bo dd #n dwoc san xuat theo sang ché duoc sir dung trong nha bép ciia mot
co s& cdng cong nhu don vi quan ddi, truong hoc va bénh vién, thi dd an toan chéng
lai cac loai vi khuin khéc nhau c6 thé dugc dam bao. Va quy trinh séy khd c6 thé
duoc don gian hoa boi vi quy trinh sdy khir trung sir dung nhiét hodc tia khong can
thiét sau khi 1am sach, dam bao an toan va gép phan lam giam chi phi bao tri nha

bép.
Mo ta van tat cac hinh vé

Céc muc tiéu, dic diém va vu diém cuia sang ché s& dugce 1am r6 hon thong

qua phan mo ta chi tiét sau day cung véi cac hinh vé kém theo, trong do:

Fig.1 12 so d0 minh hoa thiét bi ma lai plasma chan khong dé phi mot 16p
mang mong c6 chirc ndng khang khuén, chéng &n mon va chéng mai mon theo sang

ché;

Fig.2 la hinh minh hoa viéc ma mang mong churc ning cao theo sang ché;
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Fig.3 1a hinh minh hoa bo do an (bat) nhan dugc bang cach ma bat thép
khong gi bang mang mong c6 chic nang khang khuén, chong an mon va chong mai

mon bang cach st dung thiét bi ma lai plasma chan khong theo sang ché;

Fig.4 1a db thi minh hoa két qua do luong su thay déi hoat tinh khéng khuén
phu thudc vao ham lugng Cu-Sn trong mang moéng Ti-Cu-Sn-N dugc ma theo sang

che;

Fig.5A-5D 1a cac hinh minh hoa két qua nudi cdy va phat trién cla vi khuén
trong 24 gior trong miu ma mang méng chirc nang cao theo sang ché dugc phi bing

cach ma;

Fig.6A-6C la cac hinh minh hoa két qua qua trinh b6 sung mudi va nudc
mubn vao mau, ma trén d6 mang méng chirc nang cao theo sang ché duogc phi bang

cach ma, sau khi mau duoc lam khéong trong 75 gid; va

Fig.7A va 7B 1a céc hinh minh hoa két qua thir nghiém chéng mai mon trén
mau, ma trén d6 mang mong chirc ning cao theo sang ché duogc phu bing cach ma,

bing cach st dung miéng co thudng str dung trong gia dinh.
MG ta chi tiét sang ché

Mic di sang ché da dugc mo ta bang cach st dung céc thuat nglr ¢6 lién
quan va phuong an thuc hién vu ti€n, nhung can luu y rang cac phuong an thuc hién
c¢6 thé duoc thay dbi tuy thudc vao nguoi cd trinh d¢ trung binh cung cung linh vuc

va su xuat hién cia cong nghé mai.

Hon nita, trong mdt s6 trudng hop, ngudi ndp don c6 thé chon thuat ngir tly
chon, trong truong hgp do nghia cua thuét ngit s€ dugc mo té chi tiét trong phan md
ta sang ché lién quan. Do do, thuat ngt dugc st dung theo sang ché nén duoc xac
dinh dua trén nghia cia thuit ngit, khong dya vao tén cta thuat ngit don gian, ma

dua vao toan bd ndi dung cia sang ché.

B4t ctr khi ndo mot thanh phan duoc chi ra dudi dang “bao gdbm” bat cir

thanh phin nao trong toan bd phan mo ta, thi can hiéu rang thanh phan con c6 thé
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bao gdm c4c thanh phin khéc, thay vi loai trlr bét ctr thanh phan nao, trir khi dugce
quy dinh cu thé. Hon nira, thuat ngt “phén” hodc twong tu khi dugce st dung trong
ban mo ta c¢6 nghia 1a mot by phén/don vi dé xu ly it nh4t mot chirc ning hodc hoat
dong va bd phan/don vi ¢ thé dugc thuc hién boi phén cung hodc phén mém hoic

bdi su két hop ctia phan ciing va phan mém.

Thiét bi ma lai plasma chin khong theo sang ché bao gdm nguodn dién
(ngudn dién xung va ngudn dién mot chiéu) dé phat ra plasma; sing phun chum
electron tuyén tinh plasma va ngudn dién sir dung khi plasma dugc sir dung aé cudi
cung lam sach bé mat san pham dudi dang ngudn phat chum electron; sung phun
chim ion tuyén tinh, ngudn dién va nguén dién phan cuc duoc st dung dé dong
nhét hoa mang mdéng ma va dé phén tan cac hat kim loai kich thuéc nano; va bd

phén xoay va quay cho phép mang moéng dugc phu dbng déu trén bé mit san pham.

Hon nita, sang ché c6 cu trac bao gdm bd dd an thép khong gi duge st dung
rong rdi lam bd 6 an c6 chirc ning khang khuin va mang moéng chtrc ning ((Ti-Cu-
N, Zr-Cu-N, Ti-Ag-N, Zr -Ag-N, Ti-Cu-Sn-N va Zr-Cu-Sn-N) thé hién hoat tinh

khang khuan, chong &n mon va chéng mai mon.

Phuong phép san xudt 16p ma dang mang moéng chirc ning c6 hoat tinh
khang khuén, chdng dn mon va chéng mai mon duoc thuc hién bing céach sir dung
thiét bi ma lai plasma chan khong 1 sit dung quy trinh mot pha hodc quy trinh két
hop phun 2, ma hd quang 3 va phu héa chit plasma 10 twong tng véi loai plasma
kho. P& dam bao mang méng chirc nang gén chit vao sin pham, thi & quy trinh lam
sach sau cung, trude khi mang mong chirc ndng dugc ép vao, hodc dé nang cao su
dong déu ctia mang méng chirc ning trong subt qué trinh ma, thi thiét bi ma lai
plasma chan khong 1 dung dé ma hdn hop bao gdm sung phun ion tuyén tinh 13 ¢6
chidu dai 750 mm va chiéu rong 50 mm va sing phun chum electron tuyén tinh
plasma 15 co chidu dai 450 mm va chidu rong 120 mm. Co6 nhiéu mang méng khéc
nhau déng vai troé lam mang moéng chirc nang c6 hoat tinh khang khuén, chéng @n
mon, chéng mai mon nhu duge dé cap & trén. Mang mong chirc ning duge st dung

trong qua trinh phat trién sang ché bao gdm hop chét nitrit nano phan tdn c6 chira 2-
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3 hodc nhiéu kim loai Ti, Zr, Cu, Sn va Ag. Cac vi du dai dién bao gém cac hop

chét nitrit nhu Ti-Cu-N, Zr-Cu-N, Ti-Ag-N, Zr-Ag-N, Ti-Cu-Sn-N va Zr-Cu-Sn-N.

Sau ddy, thiét bi ma lai plasma chan khong va phuong phdp ma theo sang

ché sé& dugc md ta chi tiét cung vai cac hinh v€ kem theo.

Fig.1 1a so dd minh hoa thiét bi ma lai plasma chén khong theo sang ché.
Trong thiét bi ma lai plasma chan khong 1, viéc hit chan khong dugc thyc hién dén
ap suét 10 Torr trong khi céc san pham dugc lam sach bang cach st dung phuong
phap udt duge dit trong khudn din xoay va quay 20 va bé& mat san pham dugc lam
sach k§ ludng trong khoang 1-10 phut bang siing phun electron tuyén tinh plasma
15 c6 dién tich bic xa rdng trong khi khi plasma dugc cung cép va khuon dan xoay

va quay 20 dbi huéng.

Khi qué trinh 1am sach hoan thanh, ngudn dién mot chidu hodc ngudn dién
xung dugc dua vao siing phun ma hd quang 3 dwogc gan véi khién kim loai (Ti, Zr)
trong khi khi plasma duoc cung cép va ngudn dién xung hoic nguon dién 1 chiéu
duogc dan vao sing phun 2 dugc gén véi khién kim loai (Cu, Sn, Ag, hodc hgp kim
CuSn), do d6 phi mdt mang mong chit ma gdm céc hat cén thiét 1én bé mit san
pham. Pé dong nhét héa mang moéng chit ma va dé phan tan cac hat kich thudc
nano, thi chim ion, vén dugc phat ra bang viéc dan ngudn dién dén sting phun ion
tuyén tinh 13 duoc lip dat nim ngang trong thiét bi ma lai plasma chan khong 1,
duoc phét xa dong déu trén bé mat san pham trong 1-30 phut. Hon nira, nguon dién
tan sb cao phan cuc 10 duge dan vao khuén dan xoay va quay 20 c6 chira san pham
trong khi dién 4p dugc dan vao va thoi gian dugc kiém soat ¢ mang mong chat ma

duoc déng nhét héa va cac hat kim loai kich thudc nano dugc phén tan.

Fig.2 12 hinh minh hoa bén trong khoang chan khong ma trong d6 b d6 an
duoc ma bang cach sir dung thiét bi ma lai plasma chan khong dugc phat trién theo

sang ché, truge khi ma va ¢ trang thai qua trinh ma dang dién ra.

Can hiéu rang, phuong phép cua sing ché c6 nhiéu phuong 4n thuc hién
khic nhau nhu dugc md ta dudi day va cod thé duoc thuc hién & dang sua ddi ma

khoéng nam ngoai nhirng dic tinh co ban va pham vi cta sing ché. Do do, cac
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phuong phap dugc trinh bay dudi day chi nhdm muc dich minh hoa ma khong gi6i
han pham vi cua sang ché. Pham vi ctia sang ché khong dugc xac dinh boi phan mo
ta ma dugc x4c dinh bdi cc yéu ciu bao ho kém theo, tat ca nhitng khac biét trong
pham vi tuong duong cta yéu cAu bao ho dugc hiéu 14 ndm trong pham vi cla sang

7
A

ché.

San phdm duoc ma 16p mang mong chit ma Ti-Cu-Sn-N bang cach st dung
thiét bi ma lai plasma chan khong (Fig.1) theo sang ché duoc minh hoa trén Fig.3.
Hon nita, két quéa do hoat tinh khéng khuén phu thudc vao ham lugng Cu-Sn béng
cach st dung mau nhan dugc nhu duge md ta trén ddy dugc minh hoa trén Fig.4.
Nhu dugc minh hoa trén Fig.4, khi ham lugng Cu-Sn dugc tang 1én dén 10%, thi
hiéu quéa khang khuén, dai dién cho hoat tinh khéng khudn, dugc tang 1én dén gin
90%. Tuy nhién, khi ham lugng Cu-Sn cao hon 10%, hi€u quéa khang khuén 1én dén
98%, nhung khang an mon va chéng mai mon giam xubng dang ké. Do do, theo
sang ché, can thiét phai duy tri cac dic tinh nay (khang khuén, chdng n mon, chéng
mai mon) ¢ mic d6 phu hop dé c6 dugc bat thoa man tAt ca cac yéu cu vé hoat tinh
khang khuén, khang in mon va chdng mai mon. N6i cach khac, khi ham lugng Cu-
Sn tang I€n, hoat tinh khang khuan tang nhung khang an mon va chdng mai mon bi
giam dang ké. Theo d6, mot quy trinh kidm soat ti wu cac tham s6 dé ham lugng
bd sung Cu-Sn trong pham vi 5-10% ciia mang mong nitrit Ti-Cu-Sn-N bao gdm
céac hat nano duoc str dung va cac mang mong Ti C-N, Zr-Cu-N, Ti-Sn-N, Zr-Cu-N,

Ti-Cu-Sn-N, Zr-Cu-Sn-N, Ti-Ag-N va Zr-Ag- N tuong tng v6i truong hop nay.

Cac Fig.5A-5D minh hoa két qua thi nghiém duoc thuc hién dé khang dinh
su thay ddi thuc su vé su phét trién cta E. coli khhi st dung san phém nhan duoc
trén Fig.3. Fig.5A 12 hinh minh hoa mau tAm thép khong gi khong dugc phu bat ky
mang mong nao va Fig.5B 13 hinh minh hoa mau tdm thép khong gi dugc ma mang
méng Ti-Cu-Sn-N. Fig.5C va Fig.5D 1a céc hinh minh hoa trang théi vi khudn duoc
nudi cdy va sinh sbi nay nd sau khi vi khuan duoc nudi cdy va phat trién 24 gid trén
2 mAu. Fig.5C 1a hinh minh hoa trang thai vi khuén phat trién trén tdm thép khong
gi khong dugce phu 16p ma va Fig.5D 12 hinh minh hoa trang thai vi khuin phat trién
trén tAm thép khong gi dugce phi 16p mang mong chit ma Tn-Cu-Sn-N theo sang
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ché. Thong qua so sanh hai hinh trén, ¢ thé thiy rang, c6 nhicu hon vi khuan phat
trién trén mau khong duoc ma 16p mang moéng so véi mau duge ma mang mong Ti-

Cu-Sn-N, duéi cing diéu kién nuoi ciy va phat trién trong 24 gio.

Céc Fig.6A va 6B minh hoa thi nghiém qua trinh nude mudi va mudi duoc
dua vao san phdm duge ma mang mong theo phuong phép cla sang ché, san pham
duoc tiép xac 1 gid voi nudce mubi va mudi, sau d6 nuédc mudi va mudi dugc loai
b6 va san pham duge sdy kho va quy trinh dugc ldp lai trong tong cong 75 gio.
Fig.6C la hinh minh hoa trang thai bat duoc sdy kho 14n cudi sau khi 1ap lai quy
trinh & Fig.6A va 6B. Tu két qua quan sat Fig.6C bang mat thuong, co thé thay ro
rang ring khong xuét hién céc vét dang 18. Két qua cho thiy khang &n mon rét cao
trén bé mit bat dugc phii mang méng chit ma Cu-Sn-N theo phuong phép cta sang

7
A

ché.

Fig.7A va Fig.7B thu duoc bing cach co xat bang miéng co thuong dung
trong gia dinh dudi tai trong 2 kg vao day cua bat mau da dugc dua vao kiém tra
khang an mon trén Fig.6, quay ldp lai miéng co 30 lan trén day va kiém tra trang
thai bé mit ddy. Qua hinh anh c6 thé thdy ring mang méng 16p phu cia bat khong
bi bong tréc va khong co ddu hidu mai mon. Két qua khing dinh rang khang mai
mon rat cao ciia bat dugc phi mang mong chét ma Ti-Cu-Sn-N theo phuong phap

cua sang ché.

Mic du cac phuong an thyc hién uu tién cua sang ché duoc 1am & nhim
muc dich minh hoa, nhung nhitng nguoi ¢ trinh do trung binh trong cung linh vuc
k¥ thuat s€ hiéu ro nhitng sira d6i, bd sung va thay thé khac nhau ma khong nam
ngoai pham vi va ndi dung cua sang ché duoc trinh bay trong cac yéu cau bao ho

keém theo.
<M t& cac sd tham chiéu trong hinh v&>
1: Thiét bi plasma chan khong
2: Sung phun va khién (Ti, Zr)

3: Sung ma hd quang va khién (Cu, Sn, Ag)
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4: Ngudn dién xung

5: Ngudn dién mot chiéu

10: Phén cuc (nguén dién tin sd cao tan sd vo tuyén)
13: Sing phun ion tuyén tinh va ngudn dién

15: B phén xoay va quay

-12-



31189

YEU CAUBAO HO

1. Phuong phép san xuét bd dd #n c6 hoat tinh khang khuan, khéng &n mon
va khang mai mon bing cach st dung thiét bi ma lai plasma chan khong (1),

phuong phap nay bao gbm:
bom khi plasma vao thiét bi ma & trang thai chan khong;

loai bo tap chit khéi bé mit bo dd #n bang sung phun chum electron tuyén

tinh plasma (15);

din ngudn dién xung hodc nguon dién mot chiéu vao siing phun ma hd quang

(3) va sung phun (2) dé phii mang mong chit ma; va
chiéu chim ion 1én bé mit cta bd d6 an bing sting phun ion tuyén tinh (13),

trong d6 ty 1é cac kim loai Cu, Sn va Ag ¢ kich thuéc hat nano duoc phén tan

dé tao hoat tinh khang khuan trong mang mong, la nho hon hodc bang 10%.

2. Phuong phap theo diém 1, trong d6 mang mong chat ma duoc phu 1a hop
kim bAt ky duogc lya tron trong nhom bao gém Ti-Cu-N, Zr-Cu-N, Ti-Ag-N, Zr-Ag-
N, Ti-Cu-Sn-N, Zr-Cu-Sn-N, Ti-Sn-N va Zr-Sn-N.
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Fig.3
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(a) TAm thép khongma  (b) TAm thép khong gi ma mang méng
chuc nang cao Ti-Cu-Sn-N

(¢) Anh sau khi vi khudn duoc nudiva  (d) Anh sau khi vi khudn dugc nudi va
sinh s6i ndy nd trén tim thép khong gi  sinh sdi nay nd trén tam thép khong gi

khong ma dugc ma mang mong chirc nang cao Ti-
Cu-Sn-N

Fig.5
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(c) Anh bat ma sau khi lap lai quy trinh cta cac budc (a) va (b), cho phép dé yén
va say kho trong 75 gio

Fig.6
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(b) Anh minh hoa bat say kho sau thir
bing cach sir dung miéng co dé co xdt sau nghiém & (a)
khi thi nghiém bat dugc ma Ti-Cu-Sn-N
v6i nude mudi

(a)Anh minh hoa thit nghiém lap lai 20 lan

Fig.7
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