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(57) Céc phuong phap théng thuong dung dé tao mang kim loai bang cach ma
sau khi tao ra 16p oxit trén doi tuong can xUr ly thé hién do bam dinh kém cua
mang kim loai va cho phép mang kim loai nhu vay s& duoc tao ra trén bé mit can
xtr Iy phang, nhung khong dé dé tao ra mang kim loai nhu vy trén bé mat thanh
bén trong ctia cac 16 xuyén.

Sang ché dé cap dén mang kim loai, duoc san xuat bang phuong phap tao mang
kim loai bao gdm budc tao mang thir nhat 14 tao ra 16p oxit (114) trén bé mat can
xtr Iy (12) cua ddi twong can xtr 1y (10) bang cach cho bé mit can xtr 1y tiép xuc
v6i dung dich phan tmg chira flo va tién chét oxit, budc loai bo flo 1a loai bo flo
trong 16p oxit, buéc mang chat xtc tac 1 mang chat xtc tac (30a) trén 16p oxit
bang cach cho 16p oxit tiép xuc véi dung dich chit xtc tac, va budc tao mang thi
hai 1a lam ling mang kim loai trén 19p oxit bang cach cho 16p oxit tiép xtic véi
chét 16ng ma khong dién cuc (118), cai thién d6 bam dinh va c6 thé con dugc tao
ra trén thanh bén trong cua céac 16 xuyén.

[Fig. 1]
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Linh vuc ky thuit dwgc dé cap

Sang ché dé cap dén cAu tric mang phan 1ép c6 mang kim loai dugc tao
ra trén nén cach dién chéng han nhu nén nhua, nén gém, nén thuy tinh, nén thach
anh, hodc nén silic, hodc trén kim loai chéng han nhu d’éng, nhom, hoac bac;
phuong phéap san xuét cAu trac mang phan 16p; thiét bi tao cdu trac mang phan

16p; va céc san pham dién tir stir dung cAu trac mang phan 16p nay.
Tinh trang k¥ thuat cia sang ché

Phuong phap ma thong thuong duoc s dung dé tao mang kim loai trén
d6i twong can xir ly. Trong phuong phép ndy, mang kim loai dau tién duogc tao ra
trén bé mat cta dbi tuong can xUr ly béng cach ma khong dién cuc. Sau do do day

ctia mang kim loai dugc gia tang bang cach ma dién.

Trong truong hop thuc hién ma khong dién cuc, dé dam bao do bam dinh
ctia mang kim loai, cAn phai thyc hién x Iy 1am nham truée dé tao do nham min
cho bé mat cua dbi tuong can xu 1y bang cach chang han nhu khic an mon uét,
va sau d6 mang kim loai xuc tac chang han nhu paladi trén bé mat cua dbi tuong
cAn XU Iy. Sau d6, kim loai xuc tdc dugc mang trén bé mat cia dbi tuong can X
ly dong vai tro 14 181, trén d6 mang kim loai dugc tao ra bang cach ma khong dién

cuc.

Trong khi do, phuong phap da duoc biét dén 1a k¥ thuat tao mang kim loai
ma khong can tmg dung xtt Iy l[am nham cho d6i twong can xir 1y. Trong phuong
phap nay, 16p oxit dugc tao ra trén bé mit cta d6i tuong can xir 1y, va mang kim

loai duoc tao ra trén lop oxit béng cach ma hoac tuong tuy.

Péi v6i cac phuong phéap tao 16p oxit, phuong phéap trong do bé mat cla
d6i twong can xur ly duoc cdi bién bang chét két hop silan, va sau do, dung dich
keo oxit dugc phu 1én bé mat cua dbi tuong can xUr ly, hodc bé mat cua dbi tuong
can xtr Iy duge ngam trong dung dich keo oxit (Tai li¢u sang ché 1); phuong phép
st dung phuong phéap phtin xa (Tai liéu phi sang ché 1); va phuong phép trong d6

bé mit cta d6i twong can xur 1y duoc cho tiép xuc voi dung dich nude chira cac
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ion kim loai dé 1am ling 16p oxit trén bé mit can xu ly (Tai ligu sang ché 2) da

duoc biét dén.

Phuong phéap lam lang oxit trén bé mat can xu Iy dang duogc chi y dén 1a
phuong phap tao mang kim loai trén bé mit thiy tinh, nhua, gbm, thach anh, silic
hodc twong tu. Phuong phap nay ciing co uu diém & chd khong can lam nham dé

dam bao d6 bam dinh cua mang kim loai 1én bé mat can xu ly.

Nhu trong Tai liéu sang ché 1 va Tai liéu phi sang ché 1, su hinh thanh
cua 16p oxit trén bé mat can xir Iy bang cdc phwong phép lién quan dén dung dich
keo hodc phun xa 1a kha thi ¢ truong hop trong do bé mat cin xu 1y 1a phang. Tuy
nhién, khong d& dé tao ra 16p oxit trén céc bé mat thanh bén trong ctia cac 16 xuyén.
Pidu nay gay ra vin dé la mang kim loai dugc hinh thanh khong déu. Ngoai ra,
nhu trong Tai li€u sang ché 2, trong phuong phap lién quan dén viéc cho bé mat
cAn xir Iy tiép xtc voi dung dich nuée chita cac ion kim loai dé lam lang 16p oxit
trén bé mat can xu 1y, dung dich nuéc ndy chira dung méi hiru co, diéu nay gay

ra cdc van dé trong d6 cong doan 1am lang phirc tap va kho 1am ling ddng nhét.

Phuong phap lam ling pha long (sau day dugc goi la "phuong phap LPD
- liquid phase deposition") lién quan dén flo dé tao ra 16p oxit 6n dinh da dugc
biét dén. Bing cach khién 16p oxit duoc tao ra bing phuong phép LPD dé mang
chét xuc tac va sau d6 tao mang kim loai bang phuong phap ma khong dién cuc,
¢6 thé giai quyét cac van dé cé trong cac phuong phap trong cac Tai liéu sdng ché

| va 2, va Tai lidu phi sang ché 1 dugc md ta & trén.
Danh muc cac tai liéu trich dan
Tai liéu sang ché
Tai liéu séng ché 1: Bang sang ché Nhat Ban sb 4508680

Tai liéu séang ché 2: Ban dich tiéng Nhat cong bd don sang ché qubc té sb
2016-533429

Tai lidu phi sang ché

Tai liéu phi sang ché 1: Bao céo ctia Trung tAm Cdng nghé Cong nghiép
Toyama, s6 25 (2011)
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Ban chit ky thuit cia sdng ché
Vién dé k¥ thuat can giai quyét

Tuy nhién, nguoi ta da thiy rang khi 16p oxit dugc tao ra trén bé mit can
xUr Iy bang phuong phap LPD va mang kim loai sau d6 duoc tao ra bang cach ma,
tinh trang khong phang hoic cac phan phong 1én rat nho dugc tao ra trén mang

kim loai cudi trong cac diéu kién nhat dinh.
Céch thuc giai quyet van dé

Két qua ctia cac nghién ctru k¥ ludng 13, cac tic gia sing ché da phat hién
ra khi l6p oxit dugc tao ra bang phuong phap LPD; chét xtc tac duoc mang trén
16p oxit; va mang kim loai sau d6 dugc tao ra bang phuong phap ma khong dién
cuc, tinh trang khong phéng, céc chd phéng 1én rat nho, cac vét nut, hodc su phéan
tach xuét hién do flo van con trén bé mat can xur 1y. Dya trén phat hién nay, cac
tac gid sang ché hoan thanh sang ché. Cu thé 1, sang ché dé xuit cu tric mang
phén 16p va phuong phéap san xuét cdu tric mang phan 16p 12 giai phap cho cac

van dé néu trén.
Cu thé 13, cau trac mang phan 16p theo sang ché bao gom:

d6i twong can xtr ly, doi twong can xu Iy ndy dugce lam tir chat cach dién

hodc chét cach dién co 16p dan dién duoc tao ra trude trén bé mit cta no,
16p oxit dugc tao ra trén bé mit cta ddi twong can xur 1y,
16p chit xuc tac duge bé tri trén 16p oxit, va
16p kim loai dugc b tri trén 16p chat xtc tac, trong do

ham lugng flo cta 16p oxit 16n hon hodc bing 0,01% theo khdi luong va

nhé hon hoic bang 0,1% theo khéi lugng.

Phuong phép san xuét cdu tric mang phan 16p theo sang ché bao gdm céc

budc:

budc tao mang thir nhat 1a tao ra 16p oxit trén bé mat can xu 1y cta ddi

twong can xu 1y bang cach cho bé mit can xir 1y tiép xtic v&i dung dich phan tmg
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chtra flo va tién chét oxit, ddi twong can xt Iy duge lam tir chat cach dién hodc

chit cach dién co 16p dan dién duoc tao ra trudce trén bé mat cla no;

buéc loai bo flo 12 loai bo flo trong 16p oxit;

budc mang chit xuc téc 1a tao ra 16p chét xtic tac bang cach cho 16p oxit
tiép xtic voi chét 1ong xtc tac; va

budc tao mang thit hai 12 tao ra 16p kim loai trén 16p chét xtc tac bang

phuong phap ma khong dién cuc.

Cén luu y rang, ddi v6i chu tric mang phan 16p theo sang ché, ciing co 1ép
oxit thu duogc béng cach loai bo flo trude khi tao mang kim loai. Cu thé 13, cau

triic mang phan 16p theo sang ché bao gém:

Péi twong can xir 1y, doi twgng can xir 1y nay dugce lam tir chat cach dién

hodc chét cach dién c6 16p dan dién dugc tao ra trude trén bé mat cua no; va
16p oxit dugc tao ra trén bé mat cua chat cach dién, trong do

ham luwong flo cta 16p oxit 16n hon hoac bang 0,01% theo khéi luong va
nho hon hodc bing 0,1% theo khéi luong.

Ngoai ra, cling c6 16p oxit ma tir do flo dugc loai bo trong phuong phap
san xuat. Cu thé 13, phuwong phap san xuét cAu trac mang phan 16p theo sang ché

bao gom cac budc:

budc tao mang thir nhat 13 tao ra 16p oxit trén bé mat can xu 1y cua doi
twong can xir Iy bang cach cho bé mat can xur 1y ti€p xuc voi dung dich phan ung
chira flo va tién chat oxit, doi twong can xu ly duge lam tir chat cach dién hoac

chét cach dién c6 16p dan dién duoc tao ra trude trén be mat cua no; va
budc loai bé flo 1a loai bo flo trong 16p oxit.
Hiéu qua cua sang ché

Theo sang ché, do dung dich phan @mg chua flo va tién chit oxit dugc cho
tiép xtic v6i d6i twong can xu ly dé tao ra 1op oxit trén bé mat can xir 1y, nén 16p

oxit thu duoc duoc tao ra trén bé mat can xu Iy cua doi tuong can xu ly bang lién
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két hoa hoc, sao cho 16p oxit nay hau nhu khong bi phan tich ngay ca khong co6

budc thidu két.

Theo séng ché, b6 sung budc loai bo flo van con trong 16p oxit sau khi 16p
oxit duge tao ra. Piéu ndy c6 thé gitp tranh cac tic dung bét loi, su phat xa cua
flo vAn con trong 16p oxit gy ra, trén mang kim loai hodc twong tu dugc lam ling

trong budc sau do. Do do, dat duoc sy hinh thanh 6n dinh cia mang kim loai.

Lép oxit tu co ddc tinh mang chét xtic tac cao hon bé mit can xur 1y. Két
qua 13, mang kim loai thu dugc bang cach ma khong dién cuc cling hau nhu khong

bi phan tach khoi bé mit can xu 1y.

Do dung dich phan tng chira flo, nén tién chit oxit trong trang théi ion
hoa hoan toan duoc cho tiép xtc voi bé mat cin xu Iy. Do do, cac ion ¢6 thé dugc
phan b déu dén cac phan hep ching han nhu cac 16 xuyén. Két qua 13, 16p oxit
c6 thé duoc tao ra mdt cach dong nhét trén bé mat can xir 1y ciia dbi tuwong cAn xur
Iy ¢6 cac 16 xuyén, diéu nay co thé gitip san xuit mot cach dong nhét mang kim

loai béng cach ma khong dién cuec.

Lop oxit dugce tao ra theo sang ché tu c6 cac dic tinh khuéch tan va hép
phu chét xc tac cao hon bé mat can xir ly. Do do, 16p oxit nay c6 thé mang chat
xtic tac & mat do cao hon, diéu ndy din dén do bam dinh cao gilta mang kim loai

va 1&p oxit.

Ngoai ra, 16p oxit dugc tao ra theo sang ché truc tiép duoc tao ra trén bé
mat can xr 1y clia d6i twong can xur Iy ma khong c6 su can thi¢p cua bét ky chat
két hop ndo. Do d6, budc u dé loai bo g suat va cai thign do bim dinh cua mang
kim loai c6 thé dugc tién hanh ma khong cin xem xét dén sy phan hily clia chét

két hop.

Ngoai ra, mang kim loai duoc tao ra theo sang ché duoc tao ra dé bam
dinh vao dbi tuong can xtr ly thong qua 16p oxit, va s& khong bi phan tach ma
khong can lam nham bé mat can xir 1y clia déi twong can xur 1y. Do do, sang ché
c6 thé dé xuét mang kim loai nhan, va mang kim loai nhu vdy c6 hao ton nho do
hiéu Gng 16p phti. Ngay ca khi mang kim loai dugc su dung trong céc dai tan sb
cao, ma dugc str dung trong hé théng truyén thong di dong thé hé tha 5 (5G - 5th

Generation), cac anten rada song milimet, va céac giao dién chung chang han nhu
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MHL3.0 va céng Thunderbolt dugc st dung khi truyén tdc dd cao, mang kim loai

nay khong gay ra hao tén truyén.

Ngoai ra, quy trinh cai bién bé mat cdn xir Iy ctia ddi twong can xir Iy trude
bing chét két hop silan 1a khong cin thiét, va do d6 16p oxit c6 the duge tao ra d&

dang hon.
Mo ta vin tit cac hinh vé

Fig. 1 bao gdm céc so dd dung dé minh hoa nguyén ly cua phuong phap

tao mang kim loai theo sang ché.

Fig. 2 bao gdm céc so dd dung dé minh hoa budc tao mang kim loai theo

sang ché ¢ truong hop trong d6 d6i twong can xir 1y chi 1a nén cach dién.

Fig. 3 bao gbm cac so dd dung dé minh hoa budc tao mang kim loai theo
sang ché & truong hop trong d6 ddi tugng can xir 1y 14 nén cach dién ¢6 16p kim

loai dugc tao ra trude trén do.
Fig. 4 12 so dd ding dé minh hoa thiét bi tao mang kim loai theo sang ché.
Fig. 5 1a anh thé hién cac diém dung dé do ham lugng flo trong 16p oxit.
M3 ta chi tiét sing ché

Sau day, phuong phap tao cAu tric mang phan 16p theo sang ché s& duoc
md ta bang cach thé hién cac phuong 4n. Phan mo ta sau day 1a vi du minh hoa
phuong an cua sang ché va khong nham muc dich gi6i han pham vi cta sang ché.
Phin md ta sau day c6 thé duoc cai bién ma khong nim ngoai ban chat cua sang
ché. Trong phan md ta sau day, “phia trén” d& cap dén chiéu cach xa khoi bé mit
cAn xur 1y dong vai tro tham chibu, va “phia dudi” d& cap dén chiéu gan hon voi
bé mit can xtr Iy. Ngoai ra, trong phan mb ta sau day, "truc tiép trén" va "truc tiép
phia du¢i" d& cap dén chu tao trong d6 khong c6 16p nao khac dugc dat gitta hai
d6i twong. Cau triic mang phan 16p theo sang ché bao gdm cac cAu tric chi c6 mot
16p oxit duoc tao ra trén déi twgng cn xi Iy ¢ bé mat can xir ly. Noi céch khac,

chi mt 16p c6 thé duoc phan 16p trén bé mit can xu 1y

Phuong phép tao ciu tric mang phan 16p theo sang ché bao gbém cac budc:
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bude tao mang thi nhét 14 tao ra 16p oxit trén bé mit can xir 1y cia dbi
twong can xu 1y bang cach cho bé mat cin xir 1y tiép xtic voi dung dich phan tng

chtra flo va tién chat oxit;
budc loai bd flo 1a loai bo flo trong 16p oxit;

budc mang chat xtic tic 1a mang chit xtc tac trén 16p oxit bang cach cho

16p oxit tiép xtic véi dung dich chét xuc tac; va

budc tao mang thi hai 1a lam ling mang kim loai trén 16p oxit bang cach
cho 16p oxit tiép xuc véi chét 1ong ma khong dién cyc. Sau ddy, nguyén ly cua

phuong phap tao mang kim loai theo sang ché s& dugc mo ta.

Fig. 1 thé hién phuong phép tao cAu tric mang phan 16p theo sang ché.
Dua vao Fig. 1(a), trong budc tao mang thir nhat, bé mit can xir Iy 12 cta dbi
twong can xur 1y 10 tiép xtic voi dung dich phan tmg chua flo va céac ion tién chét
oxit. Can luu ¥ rang bé mit can xu ly 12 dugc lam sach bang phuong phap ching
han nhu rira hoa hoc, chiéu xa UV (tia cuc tim — ultraviolet), va chiéu xa plasma

trude khi xtt 1.

Két qua 13, do cac phan tmg dugc md ta sau, nén cac oxit ciia cac ion tién
chét oxit dugc lam lang, sao cho 16p oxit 114 dugc tao ra trén bé& mat can xu 1y 12
(Fig. 1(a)). Sau do, su tiép xtc giita bé mat can xu 1y 12 va dung dich phan tmg
duoc dimg lai, va bé mit can xit 1y 12 dwogc rira bang nuéce dé loai bo dung dich

phan ung. Viéc rura bang nudc khong gy hu hai cho 16p oxit 114.

Tiép theo, budc loai bo flo dugce thuc hién dé loai bo flo du trong 16p oxit
114 (Fig. 1(b)). Nhu dugc mo ta & trén, theo sang ché, 16p oxit 114 dugc tao ra
bang cach st dung dung dich phan img chia flo trong pha long. Do do, 1op oxit
114 duoc tao ra chira flo. Viéc loai bo flo co thé tranh gay hu hai cho mang kim
loai 20 ma dugc phan 16p sau. Dbi v6i phuong phéap loai bo flo, cong doan xir 1y
u va xu 1y hoa hoc bang dung dich kiém c6 thé duogc st dung. Cac phuong phap
nay duoc str dung mot cach phu hop tity thude vao loai mang va d6 day mang cua

16p oxit 114.

Ngay bay gio phan mo ta vé budc mang chat xtc tic s& dugc trinh bay.

Péi tuong can xur Iy 10 c6 16p oxit 114, sau khi xtr 1y loai bo flo, duoc tao ra trén
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bé mat can xur 1y 12 duogc cho tiép xtc voi dung dich chat xuc tac 30 (Fig. 1(c)).
Chat xtc tac 30a trong dung dich chat xtic tic 30 dugc mang trén bé mat cta 1ép
oxit 114, hodc dugc mang trén 16p oxit 114 béng cach duogc khuéch tan vao bén
trong 16p oxit 114. Sau do, su tiép xuc gitra bé mat can xr 1y 12 va dung dich chat
xuc tac 30 duoc dung lai, va bé mat cAn xUr Iy 12 dugc rira béng nude dé loai bo
dung dich chat xuc tac 30. Viéc rira bang nudc khong gay hu hai cho chat xuc tac
30a trén 16p oxit 114 (Fig. 1(d)).

Ngay bay gio phan mo ta vé budc tao mang thir hai s& dugc trinh bay. Khi
l6p oxit 114 mang chat xtc tac 30a duoc cho tiép xtic véi chat 1ong ma khéong

dién cuc 118 (Fig. 1(e)), mang kim loai 20 dugc tao ra trén 16p oxit 114 (Fig. 1(f)).

Do d6, bang cach str dung dung dich phan ng chira flo va céc ion tién
chat oxit dé tao ra 16p oxit 114, 16p oxit 114 trén bé mit can xu ly 12 cua doi
twong can xur ly 10 duoc lién két & trang thai co lién két hoa hoc. Do d6, ngay ca
khi khong c6 su thiéu két, 16p két hop rAt chic chén co6 thé duge tao ra, va mang
kim loai 20 dugc tao ra trén mit trén cta 16p nay cling co6 d6 bam dinh rat cao vio

d6i twong can xu 1y 10.

Sau khi mang kim loai 20 dugc tao ra, d6 day cua mang kim loai 20 ¢6 thé
con duogc gia ting bang cich ma dién. Trong truong hop nhu vay, do mang kim
loai 20 d& duoc tao ra, nén bé mit ciia dbi twrong can xir Iy 10 din dién, dicu nay

c6 thé giup viéc ma di¢n thuén loi.

O day, xu ly gia nhiét thich hop c6 thé dugc bo sung vao trude hodc sau
budc tao mang thu nhit, budc loai bo flo, budc mang chit xtic tac, budc tao mang
thr hai, hoac ma dién. Diéu nay 1a do theo sang ché, ham luong flo du trong 16p
oxit 114 dugc giam xuéng nhd hon hodc bang lugng cb dinh. Khi xir 1y gia nhiét
duoc thuc hién, flo du khong déy mang kim loai 20 1én hodc tuong tu, ma nam bé
mit trén cung. Didu ndy ngin gay ra hu hai chang han nhu tinh trang khong phang,
cac chd phong 1én rat nho, hodc su phan tach, va cac vét nut trén mang kim loai
20.

Can luu ¥ rang cdc san pham dugc san xuat bang cach st dung phuong
phép tao cu tric mang phan 16p theo sang ché duoc goi la cac san pham dién tir

1. Céc san pham dién tir 1 khong nhiing bao gbm cac san pham lién quan dén dién
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tr chdng han nhu cic bang mach, cac mach ban dan, va cac thanh phan dién tu,
ma con bao gom cac mang st dung mang kim loai 20 theo sdng che, dugc sir dung
lam c4c mang bao vé va cac mang thanh pham dung d€ trang tri. Sau day, cac noi

dung cua sang ché s&€ dugc mo ta chi tiét.
boi tugng can xu ly

Ddi véi doi tuong can xtr 1y 10, ¢6 the ké dén nén cach dién hodc nén cach
dién c6 16p dan dién dugc tao ra trude trén bé mat cua nd. Cac vi du V€ cac nén
cach dién nay bao gdm nén nhua, nén gom, nén thiy tinh, va nén silic, ma duoc

str dung lam bang mach dé st dung trong céc thiét bi dién tir khac nhau.

Ddi v6i nén nhua, cac nén duoc 1am tir nhua polyimit, nhya metacrylic,
nhua epoxy, polyme tinh thé 1ong, nhyra polycarbonat, hodc nhua gbe flo chang
han nhu PFA, PTFE, hoac ETFE dudi dang vat liéu tho ¢ thé duoc st dung mot
céch phit hop. Ngoai ra, nén nhya co thé chira céc soi thity tinh dung dé cai thién

dd bén co hoc.

P61 voi nén gom, cdc nén duogc lam tir nhom oxit chang han nhu alumin
hodc saphia, nhom nitrua, silic nitrua, silic cacbua, ziriconi oxit, ytri oxit, titan
nitrua, hodc bari titanat dudi dang vat liéu thd c6 thé duge stir dung mot cach phu

hop.

Nén thity tinh 14 nén v6 dinh hinh dugc lam tir mang silic dioxit, va c6 thé
chtra chit tao mang (oxit tao mang) ctia nhém, bo, photpho hodc tuong ty, va chét
cai bién mang (oxit cai bién mang) cua kim loai kiém, kim loai kiém tho, magié

hoac tuong tu.

Nén thach anh 1a 14t méng dugc lam tir thach anh téng hop. Nén silic 1a

lat mong dugc lam tu silic don tinh thé hodc silic da tinh thé.

Lép dan dién dugce tao ra trudce trén nén cach dién chu yéu duoc su dung
dudi dang mau mach, va khong nhimg la kim loai dan dién cao chang han nhu
nhém, ddng, hodc bac dugc tao ra bang cach khic #n mon udt, khic an mon kho
hodc tuong tu trén nén cach dién, ma con co thé 1a vat liéu trong subt dan dién
ching han nhu ITO (indi titan oxit - indium titanium oxide), FTO (thiéc oxit chra

flo - fluorine-containing tin oxide), hodc ATO (oxit chira antimon, antimony-
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containing oxide). Hinh dang cua doi twgng can xu 1y c6 thé bao gom lat mong,
panen, va mang. Trén bé mat ctia nd, cac 16 xuyén, cac via mu (cac 16 khong xuyén
qua), cic bé mat bi bién dang chang han nhu cac ranh (cac khe) va tuong tu co

thé duoc tao ra.

Fig. 2 va Fig. 3 thé hién mét cach gian lugc quy trinh tao mang kim loai
theo sang ché & truong hop trong dé dbi tugng can xir 1y 10 1a nén cach dién. Fig.
2 thé hién trudng hop trong d6 dbi tugng can xr Iy 10 chi 14 nén cach dién 10a,
va Fig. 3 thé hién trudng hop trong do d6i tugng can xur 1y 10 ¢6 16p dan dién 10b
duoc tao ra trudc trén nén cach dién 10a. Cac hinh vé& déu thé hién mat cit ngang

¢6 16 xuyén 10h.

Dua vao Fig. 2(a) va Fig. 3(a), t6t hon 1a cac d6i twong can xir 1y 10 duoc
dua vao xu ly lam sach bé mat can xu ly 12 dudi dang tién xur Iy cua budc tao
mang thtr nhét 1a tao ra 16p oxit 114. Vi dy, tot hon 1a thuc hién xu Iy axit, xu ly
kiém, xr 1y chiéu xa tia cuc tim, xt 1y chiéu xa chum electron (chum ion), xu Iy

plasma hodc tuong tu.

B& mait cin xtr Iy 12 cua déi tuong can xtt 1y 10 dé cap dén bé mat trén do
mang kim loai 20 dugc tao ra cudi cung. Bé mat can xtr Iy 12 khéng nhitng bao
gom bé mit ctia d6i twong can xir Iy 10 ma con bao gdm thanh bén trong 10hi cta
16 xuyén 10h khi déi tuong cdn xir 1y 10 ¢6 13 xuyén 10h. Theo séng ché, do 16p
oxit 114 duoc tao ra trong pha 16ng, nén 16p oxit 114 cling c6 thé dugc tao rangay

c& trén thanh bén trong 10hi ctia 16 xuyén 10h.

Cén luu y rdng phan trong d6 mang kim loai 20 khong duoc tao ra la bé
mat cta doi twgng can xir 1y 10, ma khong phai 1a bé mat can xu 1y 12. Trén Fig.
1, b& mit phia sau (phia dudi trén hinh v&) ctia d6i tuong can xtr Iy 10 khong phai
1a bé mat can xr 1y 12. Bé mat nhu vay c6 thé duoc tao mat na trude sao cho ngan

16p oxit 114 khong duoc tao ra trén do.

Ngoai ra, khi dbi teong can xir 1y 10 c6 16p dan dién 10b dugc tao ra trén
bd mit ciia nén cach dién 10a (Fig. 3(a)), bé mit can xir 1y 12 1a bé mat cta lop
dan dién 10b. Ngoai ra, khi 16 xuyén 10h dugc tao ra trong nén cach dién 10a
trong do 1op dan dién 10b duoc tao ra trén bé mit cua no, thanh bén trong 10hi

ctia 18 xuyén 10h ciing tro thanh bé mit can xir 1y 12. Trong trudong hop nay, thanh
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bén trong 10hi ctia 16 xuyén 10h bao gdm phan mit cit ngang 12b cta 16p dan
dién 10b ¢ bé mit va phan mat cit ngang 12a clia nén cach dién 10a sau phan mat
cht ngang 12b. Do do, bé mat can xir 1y 12 c6 thé 1a bé mat cta chat cach dién,

hodc bé mat cua vat li€u dan dién.
Budc tao mang thur nhat

Budc tao mang thi nhat 1a tao ra 16p oxit 114 bao gbm cho bé mit can xur
ly 12 cua d6i tuong can xir 1y 10 tiép xuc v6i dung dich phéan Gmg chira flo va cac
ion tién chét oxit. Cu thé hon 14, c6 thé sir dung mot cach phu hop phuong phap
trong d6 déi tuong can xtr Iy 10 dugc ngdm trong bé chira nude duge dién day
bang dung dich phan Gmg chira it nhat mot ion duoc chon tir nhom bao gdm titan,
silic, thiée, ziriconi, kém, niken, indi, vanadi, crdm, mangan, st, coban, va déng,

hodc dugce phun hodc duge phu bang dung dich phan tmg.

Lop oxit 114 dugc tao ra truc tiép trén bé mit can xir 1y, nhung c6 thé noéi
réng 16p oxit 114 duoc tao ra trén bé mat cla chit cach dién. Tuc 13, 16p dan dién
10b c6 thé ¢6 giita bé mit ciia chat cach dién va 16p oxit 114. Noi cach khac, bé

mit can xu 1y ¢ thé 1a chat cach dién hodc 16p dan dién.

Fig. 2(b) va Fig. 3(b) thé hién trang thai trong do 16p oxit 114 duoc tao ra.
Do 16p oxit 114 dugc tao ra trong pha long, nén 16p oxit 114 cling dugc tao ra trén
thanh bén trong 10hi ctia 16 xuyén 10h. Trén Fig. 2(b) va Fig. 3(b), 16p oxit 114
dugc tao ra trén thanh bén trong 10hi cua 16 xuyén 10h dugc thé hién béng s6 chi
dan "114i". Do 16p oxit 114 dugc tao ra trong pha long, nén mang lién tuc déac
dugc tao ra. O day, "mang lién tuc" ¢ nghia la trang thai trong d6 khong co khe
hd nao duoc tao ra gitta mang dugc tao ra va bé mit can xur Iy 12, va khong co
phan nao (duge goi 1a "bé s6t mang") trong d6 mang khong duoc tao ra trén toan

bo bé mat can xur 1y 12.

Do 16p oxit 114 duogc tao ra trong pha long, 16p oxit 114 duoc tao ra mot

cach doéng nhat trén cac thanh bén trong cua 10 xuyén va via mu.

Dung dich phan tmg c6 thé bao gom dung dich nudc chira flo va ion tién
chat oxit ching han nhu titan, silic, thi€c, ziriconi, kém, niken, indi, vanadi, crom,

mangan, sat, coban, va dong.
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Ton tién chét oxit cé thé c6 mat & dang M™ (M: nguyén td tién chat, n: hoa
trj ciia ion) va c6 thé thu dugc bang cach hoa tan florua hodc oxit ciia nguyén tb
tién chét trong axit flohydric. Ngoai ra, florua nhu vay c6 thé duoc bo sung mot
cach riéng r€. Cac vi du vé florua nay bao gdm mubi natri, mudi kali, mudi magié,

mudi canxi, va muoi amoni.

Ton tién chét oxit c6 thé con c6 mat ¢ dang phuc flo (vi du, MF¢* *M:
nguyén td tién chét), hodc co thé 1a HoMFs, hodc & dang mudi natri, mudi kali,
mubi magié, mubi canxi, hodc mudi amoni. Do dung dich phan ung chua flo, nén
¢6 kha nang hoa tan (khic an mon) bé mat can xir Iy cua ddi tuong can xur Iy ching
han nhu nén gém hodc nén thiy tinh. Do d6, pH ¢6 thé duoc diéu chinh dé ngan

su khac an mon.

Nhiét do tiép xuc cia d6i twong can x\r 1y 10 véi dung dich phan tmg tot
hon 12 cao, tot hon 13 20 dén 80°C, va tt hon nita 1a 30 dén 70°C. Thoi gian phan
mg duogc xac dinh dua trén 4§ day mang yéu cau cua 16p oxit 114. Thoi gian phan
Umg va do day mang thong thuong co mdi quan hé tuyén tinh, va do day mang la
tlr vai nm dén vai chuc pm c6 thé thu dugc bing cach didu chinh thoi gian phan

ing.

Thanh phan ciia dung dich phan (mg t6t hon la chtra nguyén t tién chat
theo luong 16n hon hoac bang 1 mmol/L, va flo theo lugng ma c6 thé hoa tan hoan

toan nguyén to tién chat nay.

Ngodi ra, khi dung dich phan @mg chtra chat phu gia chang han nhu mubi
axit boric, mudi nhém, hodc hydro peroxit, tdc do tao mang cua 1op oxit 114 ¢o
thé duoc cai thién. Do d6, nguyén t6 bo hodc nhom c6 thé dugc chia trong 16p
oxit 114. Co ché nay s& dugc mo ta dya vao truong hop vi du trong do ion

hexaflotitanat (TiF¢>) duoc st dung lam tién chét oxit.

Khi ion hexaflotitanat (TiF¢>) duoc sir dung, mang TiO3 c6 thé duoc tao

ra trén bé mit cn xu 1y, bang phan ung sau day dudi dang 16p oxit 114,
Cong thuc hoa hoc 1
TiF¢* + 2H,0 = TiO, + 6F +4H" ... (1)
Phan ng nay 1a phan tmg thuy phén TiF¢* va duoc ting té¢ bang cach bo

12
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sung cac chat phu gia chang han nhu mudi axit boric, muoi nhdom, hodc hydro

peroxit.

Vi du, khi axit boric dugc bd sung, F~ trén phia bén phai ctia Cong thuc
(1) dugc phéan tng bang phan tmg cta Cong thire (2) dé tao ra BF4. Két qua 1a,
phan (g ciia Cong thirc (1) didn ra & phia bén phai, va c6 thé tang toc hinh thanh
titan oxit trén bé mit can xt 1y cia ddi twong cin x\r y. Chat khoi mao phan {mg
khong bi gidi han ¢ axit boric, va c thé 1a mudi chang han nhu.natri borat, amoni

borat, hoac kali borat.
Cong thuc hoa hoc 2
H;BO; + 4H + 4F =H" + BFs + 3H,0 ... (2)

Tuong tu nhu vay, khi ngudn ion nhom dugc bd sung dudi dang chat khoi
mao phén ung, AlFs*" duoc tao ra bang phan g ctia Cong thie (3), sao cho phan
ting ciia Cong thirc (1) dién ra ¢ phia bén phai. Két qua 13, c6 thé tang toc hinh
thanh titan oxit trén bé mat can xir ly ctia dbi twong can xtr 1y. Ngoai nhom kim
loai ra, mudi axit vo co chéng han nhu nhém clorua, nhdm nitrat, hodc nhom sulfat,
hodc mudi axit hiru co chéng han nhu nhom xitrat, nhdm lactat, hodc nhom axetat

6 thé duoc str dung mot cach phu hop 1am ngudn ion nhom.
Cong thire hoa hoc 3
AP* + 6F = AlFs* ... (3)

Ngoai ra, mic du khong c6 kha nang tao phirc v6i ion flo, nhung hydro
peroxit cling co thé duoc str dung mdt cach phu hop lam chat khoi mao phan tmg.
Hydro peroxit ¢4 ddc tinh 14 thiy phén ion flotitanat. Két qua 1a, cac phtc titan
peroxo dugc tao ra. Day la tién chét cta titan oxit, va c6 thé duoc cho tiép xuc voi
b& mit cAn xir Iy ciia ddi tuong cn xir Iy & trang thai nay. Két qua 1a, c6 thé lam
ling titan oxit trén bé mit can xi Iy cua doi tugng can xu ly, va thic day su hinh

thanh cua 16p oxit.

Khi phan ang, 16p oxit 114 duoc tao ra trén bé mat can xir Iy 12 cua doi
tuong can xu Iy 10, va co thé duoc tao ra dudi dang cac hat trong dung dich phan
mg trong mot vai trudng hop. Trong trudng hop nay, dé loai bo cac hat trong

dung dich phan tng, budc loai bo mot phan cua dung dich phan tmg, loc n6 thong
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qua b9 loc, va sau d6 dua no trd lai he théng c6 thé duoc thuc hién. Pay goi 1a

budc loc.
Budc loai bo flo

Trong 16p oxit 114 duoc tao ra trén Fig. 2(c) va Fig. 3(¢), flo van con lai.
Flo du nay khong bién mat hoic bay hoi ngay ca khi rira bang nudc hodc dé
nguyén. Mit khéc, khi mang kim loai 20 dugc phéan 16p trén 16p oxit 114 trong
bude tiép theo, flo du duge tach ra khoi 16p oxit 114 bang xir Iy hoa hoc tai thoi
diém phan 16p, xir 1y gia nhiét sau khi phén 16p hodc twong tu, va gdy hu hai cho
mang kim loai 20. Do d6, sau khi tao ra 16p 114, budc loai bo flo duoc thuc hién.

Trong céu trac mang phan 16p thu dugce bang phuong phép tao cAu tric
mang phan 16p theo sang ché, ham luong flo trong 16p oxit 114 16n hon hoac bang
0,01% theo khdi luong va nhé hon hodc bang 1,0% theo khéi luong. Luong flo
du trong 16p oxit 114 cang nho, thi cang t6t. Luong flo du ¢6 thé 1a 0% theo khéi
lurong. Tuy nhién, kho dé khién flo du trong 16p oxit 114, dugc tao ra bang xu 1y
bang cach st dung dung dich phan ng chira flo trong chét 16ng, bang khong. Do
6, ham luong flo ¢6 thé nhé hon hodc bing gidi han phat hién cta thiét bi phat

hién. Vi dy, ham lugng nay 1a 0,01% theo khéi lugng.

Mat khéc, néu flo trong 16p oxit 114 vuot qua 1,0% theo khdi lugng, thi
khi mang kim loai 20 dugc phan 16p hodc thay dbi tiép theo theo thoi gian xudt
hién, flo duoc tach ra khoi 16p oxit 114 va mang kim loai 20 dugc nang 1€n, do do
gay ra hu hai ching han nhu tinh trang khong phang, phéng 1én rat nho, nat, va
bong troc. Ngoai ra, luong chét xuc tac dugc mang dung dé ma khong dién cuc

duoc giam, va mang kim loai khi ma khong dién cuec it c6 kha néng phat trién.

Nhu duoc thé hién rd trong cac vi du dugc mo ta sau, cac budc loai bo flo
t6t hon riéng biét khac nhau tuy theo do day mang cua 16p oxit 114 va loai kim
loai dugc st dung trong 16p oxit. Khi dd day mang cua 16p oxit 114 16n hon hodc
bang 200 nm, flo trong 16p oxit 114 c6 thé dugc loai bo, bang cach sir dung ca
cong doan xir 1y 0 & 100°C dén 150°C va cong doan xir ly bang dung dich kiém
véi dung dich c6 pH 16n hon hodc bing 10,5, bat ké loai kim loai.

Ngoai ra, khi do day mang nho hon 200 nm va loai kim loai cua 16p oxit

114 12 kim loai ma tao ra oxit ludng tinh chéng han nhu Sn (thiéc), Al (nhdém), Zn
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(kém), Be (beryli), Ga (gali), Ge (germani), Pb (chi), Sb (antimon), Bi (bismut),
va Cd (cadimi), flo trong 16p oxit 114 ¢6 thé dugc loai bo bang cach két hop cong
doan xur 1y & & 100°C dén 150°C va cong doan xt ly bang dung dich kiém véi
dung dich c6 pH l6n hon hoac bang 10,5, hodic bang cong doan xut Iy u ¢ 150°C

tro 1én.

Ngoai ra, khi d§ day mang nho hon 200 nm va loai kim loai cua 16p oxit
114 khong phai 14 oxit ludng tinh, flo trong 16p oxit 114 ¢6 thé duoc loai bo bang
cong doan xi Iy 1 & 150°C tré 1én hodc cong doan xit 1y bang dung dich kiém c6

pH 16n hon hodc bang 10,5.
Budc mang chat xuc tac

Trong budc mang chit xuc tac, t6t hon 1a dua chit xuc tic 30a, ma ma
khong dién cuc ¢ giai doan tiép theo duoc kich hoat, vao 16p oxit 114 va khién
16p oxit 114 mang chat xtic tac. N6i cach khéc, dung dich chat xuc tac 30 1a dung
dich chtra céc ion chéng han nhu vang, paladi, hodc bac. Viéc mang chét xuc tac
dat duoc bing cach dua ching tiép xtc véi déi trong can xtr 1y 10 ma c6 16p oxit
114 duoc tao ra trén d6. Khi 1am nhu vay, phuong phap trong do d6i tugng can
xu 1y 10, ma c6 16p oxit 114, duoc ngdm trong bé chita nude duoc dién day bang
dung dich chat xtic tac 30 hodc duoc phun hodc dugce phi voi dung dich nay cé
thé duoc str dung mdt cach phi hop. Fig. 2(d) va Fig. 3(d) thé hién trang thai trong
d6 chat xuc tac 30a duoc mang trén 16p oxit 114. Chat xuc tac 30a duge mang ¢
thé duoc goi la lop chit xtc tac. Tuc 13, 16p chét xuc tac duoc tao ra truc tiép trén

l16p oxit 114.

Viée mang chat xtc tac 30a trén 16p oxit 114 dat dugce do tinh hap phu va
khuéch tan bé mat vao 16p oxit 114, va chit xtc tac 30a thong thuong dugc mang
& trang thai ion. N6 duoc khir thanh kim loai bang chat khir dugc chira trong dung
dich ma trong budc ma khong dién cuc cua giai doan tiép theo, va c6 tac dung

nhu chat xuc tac 101, sao cho viéc ma dugc kich hoat.

Néu c6 mong mudn kim loai hoa trude chit xuc tac 30a trudc budc ma
khong dién cyc, thi diéu nay dat duoc béng cach cho l6p oxit 114 tiép xuc voi
dung dich chtra ion thiéc hoéa tr hai (Sn**), truéc buée mang chét xic tic dé mang

Sn?*' va 1am nhay 16p oxit 114, va cho 16p oxit 114 tiép xtic véi dung dich chat
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xuc tac 30.

Ngoai ra, cling dat dugc bang cach cho 16p oxit 114 tiép xtic véi chét khir trude
khi ma khong dién cuc sau khi cho 16p oxit 114 tiép xtc véi dung dich chat xuc
tac 30.

0 day, khi SnO dugc tao ra dudi dang 16p oxit 114, Sn?* ¢6 mat nhiéu
trong 16p nay, va co chirc nang la chét khir, sao cho 16p oxit 114 ¢ thé mang chat

xuc tac 30a ¢ dang kim loai trong budc mang chat xtc tac.
Budc tao mang thur hai

Trong budc tao mang thir hai, mang kim loai 20 dugc tao ra bé“mg cach su
dung chat 1ong ma khong dién cuc 118 sin c6 vé mat thuong mai. Fig. 2(e) va Fig.
3(e) thé hién trang thai trong d6 mang kim loai 20 duoc tao ra truc tiép chat xuc
tac 30a. Tai thoi diém nay, phuong phap ma khong dién cuc dugc kich hoat trong
khi chit xtic tac 30a dugc mang trong budc mang chit xtc tac dong vai tro 1a hat
nhan. Vi du, khi déng duoc lya chon 1am mang kim loai 20, dung dich ma str dung
formaldehyt 1am chat khir ngoai st dung ddng sulfat ra. Khi niken chtra photpho
duoc lua chon 1am mang kim loai 20, dung dich ma sir dung axit phosphinic lam
chét khir ngoai st dung niken sulfat ra. Chat long ma khong dién cuc 118 duoc
luya chon tuy theo loai kim loai mong mudn, ung suét bén trong, va tdc do tao
mang, nhung duoc didu ché c6 tinh dén gié tri pH ctia dung dich ma va do tan clia

16p oxit 114.
Budc gia tang do day mang bang cach ma dién

Po day ciia mang kim loai 20 thu dugc trong budc tao mang thir hai ¢o
thé duoc gia ting bang cach ma dién. Trong trudng hop nay, loai kim loai gidng
véi loai kim loai cia mang kim loai 20 thu dugc trong bude tao mang th hai co
thé duge sir dung dé gia tang d6 dy cia no, nhung loai kim loai khéc ciing ¢6 thé
dugc su dung. Chat long ma di¢n co thé 1 hoa chit sin c6 vé mat thwong mai,
nhung duoc lya chon ¢6 tinh dén loai kim loai mong mudn, ung suat bén trong,
va toc do tao mang, sao cho mat do dong dién thich hop (gia tri ASD) duoc thiét
dat.

Thiét bi san Xuét
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Ngay bay gio phan mo ta s& trinh bay thiét bi 70 dung dé tao céu tric mang
phan 16p theo phuong an hién tai dwa vao Fig. 4. Thiét bi 70 dung dé tao céu tric
mang phan 1&p dugce cAu thanh boi bo phan tao mang thir nhét 72, bd phan loai bo
flo 78, bo phan mang chét xtc tc 74, va bo phan tao mang thr hai 76. Mac du
khong duoc thé hién, nhung thiét bi ma ma con ma cdc san pham dién tr thanh

pham 1 ¢6 thé cling c6 thé c6 trong thiét bi 70.

B0 phan tao mang thu nhét 72 tao ra lép oxit 114 trén bé mat can xur ly 12
cua d6i twong can xur ly 10 trong pha long. O day, d6i tuong can xur 1y 10 s& dugce
mo ta 12 loai can dugc ngadm trong dung dich phan tng 80 chura flo va cac ion tién

chat oxit.

B0 phéan tao mang thu nhét 72 ¢6 bé chira thir nhat 72a, ma luu trir dung
dich phan tmg 80 chira flo va céc ion tién chét oxit. Bé chra thir nhat 72a c6 thé
duoc bd tri dudng 6ng tuan hoan 72d qua bd loc 72b, va bom 72¢ dugc dat trong
duong 6ng tudn hoan 72d. Ngoai ra, bd gia nhigt 72j c6 thé duoc bd trf trong bé
chra thit nhat 72a.

Bé chia thir nhét 72a c6 thé con duoc bb tri bé chira chét khoi mao phan
ung 72e¢ ma luu trir chit khoi mao phan tng, dudong éng 72f ma dua chét khoi
mao phan g vio bé chira thir nhat 72a, va van 72g ma diéu khién viéc bom chat

khoi mao phan Gmg vao bé chira thir nhat 72a.

Péi voi bo phan loai bo flo 78, thiét bi ching han nhu 16 & va bé chira xit
Iy bang dung dich kiém c6 thé duoc lwa chon mét cach thich hop tuy thude vao

d6 day cua 16p oxit 114 va loai kim loai nhur dugc md ta ¢ trén.

B6 phan mang chét xuc tac 74 ngdm d6i twong can xu 1y 10, duoc b tri
16p oxit 114, trong dung dich chét xuc tac 30 chira cac ion chiang han nhu paladi
va bac cac ion, ma co thé duoc st dung lam chat xtc tac dung dé ma khong dién
cuc. Dung dich chét xuc tac 30 duoc luu trit trong bé chira dung dich chét xuc tac
74a. BO phan ma khong dién cyc 76 luu trir chét long ma khong dién cuc 118

trong bé ma 76a.

Tiép theo, hoat dong cta thiét bi 70 ding dé tao cau tric mang phén 16p
s& dugc mo ta cung vGi quy trinh xtr 1y cua d6i twong can xur Iy 10. Gia dinh rang

dbi tugng cin xir 1y 10 13 nén cach dién c6 cac 18 xuyén 10h. O day, gia dinh rang
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nén cach dién c6 hai 16 xuyén 10h. DPoi tuong can xur 1y 10 dugce khép voi mat na
64. Mit na 64 duoc thiét ké chi dé 16 bé mat hodc cac bé mat can duge xu ly 12
ctia déi twong can xir 1y 10. O day, gia dinh ring cac thanh bén trong va cac phan
ngoai vi cia cac 16 xuyén 10h va duong nbi ma lién két cac 16 xuyén 10h 1a cac
bé mat cin dugc xu 1y 12. Trén Fig. 4, mat na chi dung cho mat phia trudc cua
d6i twong can xir 1y 10 dugc thé hién. Tuy nhién, m3t sau clia ddi twong can xr ly

10 ¢6 thé duoc tao mit na.

Péi tuong can xur 1y 10 duoc khép véi mit na 64 duoc ngadm trong bé chira
thir nhét 72a, ma luu trit dung dich phan tmg 80 chita flo va cac ion tién chét oxit.
Sau do, chit khoi mao phan tmg duoc dua tir bé chira chat khoi mao phan tmg
72e vio bé chira thi nhét 72a qua duong éng 72f. Diéu nay dén dén sy hinh thanh
ciia 16p oxit 114 trén bé mét cAn xtr 1y 12. Can luu ¥ rang 16p oxit 114 ¢6 thé dugc
tao ra ma khong can sir dung chét khoi mao phan ung khi bé chira thir nhat 72a
dugc gia nhiét trude bang bo gia nhiét 72j d€ gia ting nhiét d6 cua dung dich phan

tng 80 chtra flo va cac ion tién chat oxit.

O truong hop trong d6 céc hat oxit min duoc lam lang va duoc tao huyén
phu trong dung dich phan tng 80 chira flo va cac ion tién chit oxit trong bé chta
thtr nhat 72a, bom 72¢ duoc van hanh sao cho dung dich phan tmg 80 chura flo va
céc ion tién chat oxit duge tuan hoan va dugc loc trong duong dng tuan hoan 72d

qua bd loc 72b. Thong qua sy tuan hoan nay, cac hat oxit min dugc loc ra.

Péi tuong can xu 1y 10 c6 16p oxit 114 dugc tao ra trén d6 duoc rut khoi
bé chira thr nhat 72a, va mit na 64 duogc loai bo. Sau do, trong bd phan loai bo
flo 78, quy trinh loai bo flo dugc thuc hién trén d6i twong can xtr ly 10. Vi dy, quy
trinh loai bo flo 1a xtr 1y gia nhiét ¢ cac nhiét do gitra 100°C dén 150°C. Xir 1y nay
loai bo flo trong 1&p oxit 114 dén mrc nho hon hodc bang 1,0% theo khéi luong.
Déi tuong can xir 1y 10 sau d6 duoc dit trong bd phan mang chét xuc tac 74, trong

d6 chat xtc tac 30a duoc tao ra dé bam dinh vao bé mat cua 16p oxit 114,

Déi tugng cn xtr 1y 10 véi chit xac tic 30a dwoc mang trén 16p oxit 114
duoc dat vao bé ma 76a trong bd phan tao mang tht hai 76. Bé ma 76a luu triv
chét 1ong ma khong dién cyc 118. Khi ma khong dién cuc, ludi oxy trong chét
16ng ma khong dién cuc tao ra mang kim loai 20 vo1 chat xtc tac 30a 14 cac diém

bét dau, trong d6 mang kim loai 20 dugc tao ra véi mang kim loai 20 tu dong vai
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tro 1a chét xuc tac. Theo cach nay, thu dugc cac san pham dién tr 1, ¢6 mang kim

loai 20 duoc tao ra trén bé mit can xu 1y 12 ctia d6i twong can xur 1y 10.
Vi du thue hién sang ché
Mang dugc ma trén mang LPD khong duoc xtr ly

O trudong hop trong d6 bude loai bo flo khdng duoc thuc hién, cac 16p oxit
duoc tao ra béng phuong phap LPD dugc ma, va trang thai cua cac mang kim loai
duoc kiém tra. Ddi véi cac nén, thuy tinh khong kidm, thiy tinh kiém, thach anh
téng hop, va alumin dugc s dung. Khi trude rira, cic nén nay duwoc ngdm trong
1M natri hydroxit dudi diéu kién chiéu xa siéu am trong khoang 10 phut, ngoai ra
duoc ngam trong 0,1M axit flohydric (HF) trong khoang 10 phut dudt diéu kién
chiéu xa siéu 4m, va sau d6 dugc rira béng nuéce tinh khiét. Cac loai mang cta cac

16p oxit la thiéc oxit (SnO,) va titan oxit (TiO,).

Khi loai mang ctia 16p oxit 1a thiéc oxit (SnO2), 0,01M thiéc florua (SnFs:
CAS sb 7783-47-3) duoc str dung 1am dung dich phan ung chta flo va ion tién
chét oxit, va 0,1M axit boric (H;BOs: CAS s6 10043-35-3) va 0,3M hydro peroxit
(H,0,) dugc st dung lam chét phu gia.

Khi loai mang cua lép oxit 1a titan oxit (TiOz), 0,3M amoni hexaflotitanat
((NH,),TiFs: CAS No. 16962-40-2) dugc sir dung lam dung dich phan ung chtra
flo va ion tién chat oxit, va 0,1M axit boric (HzBOs) duoc st dung lam chat phu
gia. Trong mdi truong hop, d6 day mang duoc diéu chinh bang cach thay doi thoi

gian phan ung.

Nén c6 16p oxit duoc tao ra v6i do day xac dinh trude dugc rira bing nudc
tinh khiét, va sau d6 duoc ngdm trong 0,1M thiéc clorua (SnCl,) trong khoang 2
phut, sau d6 dugc rua bang nudc tinh khiét va 1am kho bang cach théi nito. Sau
d6, n6 duoc ngam trong 100ppm paladi clorua (PdCly: CAS s 7647-10-1) trong
khoang 1 phut dé mang chat xtc tac trén do. Tiép theo, nén nay duoc rira bang

nuée tinh khiét va duoc 1am khé bang cach théi nito.

Sau khi chat xtc tac duoc mang, ma NiP khong dién cyc hodc ma Cu
khong dién cuc dugc thuc hién. Do day mang cua mang kim loai 1a 0,8 dén 1,0

um trong moi truong hop. Sau khi tao mang kim loai, né dugc rua lai bang nudc
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tinh khiét, duoc 1am khé bdng cach thdi nito, va dugc dua vao xir Iy U trong

khoang 1 gi & 200°C néu can.

Sau khi tao mang kim loai hoac thuc hién xur 1y 1, bé mat cia mang kim
loai dwgc quan sat tryc quan, d§ day mang duogc do bang SEM, va ham luong flo

duoc do bing thiét bi tia X huynh quang. Céc két qua dwoc theé hién ¢ Bang 1.

Viéc c¢6 mit "cac chd phong 1én" va "tinh trang khong phang” hay khong
duoc kiém tra khi kiém tra truc quan. "Tinh trang khong phang" do cac bé mat
khong bang phang ctia cac mang kim loai gy ra do céac thay d61 vé do day cua
cac mang kim loai, va xuét hién dudi dang cac thay doi vé d6 bong cuia cac mang
kim loai. Cu thé hon 13, do su thay ddi vé hé sb phan xa anh séng, cdc mang kim
loai trong xin mau. Diéu nay dugc cho 1a do do day khong bang phang clia cac
16p xtc tac. Khi flo vin con trén cac bé mat can duogc xr Iy 12, mat do chit xtc
tac giam, va d¢ day cua lop chit xuc tac trong ving d6 trd nén mong hon. Day

duoc cho 14 nguyén nhan dan dén do day khong bing phang ctia cac 16p xuc tac.

Péi voi viée xac dinh cach kiém tra, khi do bong cua toan bd bé mat kim
loai dugc phan 16p la ddng nhat dudi anh sang huynh quang, "tinh trang khong
bang phang khong c6 mat" duoc xac dinh. Khi bét ky phan nao cua bé mat nay

xin di, “tinh trang khong phéng cd mat” duoc xac dinh.

"Cac chd phdng 1én" xuét hién do lién két khong du gitta mang kim loai
va bé mit dé, diéu nay gy ra su phan tach cuc bd clia mang kim loai va tao ra
phin nhé hinh ban cau. Pay 1a do khi flo vAn con trén mot vai phan cia 16p oxit
va hoan toan day chét xuc tac, khong co chit x{ic tAc nao trong cac phan do, sao
cho 16p oxit dudi dang dé khong bam dinh vao mang kim loai, va tao ra mang kim
loai trong trang thai duoc phéan tach. Khi xir Iy gia nhi¢t dugc ap dung, flo van

con bi bay hoi, va cac cho phong 1én tré nén rd rét hon.

DPdi véi viée xac dinh cach kiém tra, khi mgt phan nho hinh ban céu c6 thé
duoc nhan biét truc quan bat ky ¢ mat trén toan by be mat kim loai dugc phan
16p dué6i dén huynh quang, "c6 mat cac cho phong 1én” dugce xac dinh. Néu khong

thi, “cac chd phong 1én khong c6 mat” dugc xac dinh.
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Dua vao Bang 1, cic miu so bd 1 dén 3 tuong ung véi trudng hop trong
do loai mang cua 16p oxit 1a Ti. Cac mau so bd 4 dén 11 tuong tmg véi trudng
hop trong d6 loai mang cua 16p oxit 1a Sn. Trong trudng hop cac mau so bo 8 dén
10, cac nén duoc 1am tir cac vat liéu khéac vai thiy tinh khong kiém duoc sir dung.

Trong trudng hop mau so bo 11, ma Cu khong dién cuc dugc thuc hién.

Céac bé mat cua tat ca cac mang kim loai co khuyét tit ma co thé duge xac
dinh 14 tinh trang khong phang. Trong cac mau so b9 1 dén 8 va 11, cac chd phong

1én xuat hién ngay sau khi ma. Cac mau nay khong dugce u.

Chi ¢ truong hop trong do cac nén duoc lam tir thach anh tong hop va
alumin (cdc mau so bo 9 va 10), cac chd phong 1én ngay sau khi ma khong Xudt
hién. Tuy nhién, sau khi xtr Iy u, cac chd phong 1én nay xuat hién. C6 thé thay
rang ham luong flo khong ty 1€ v&i d6 day mang cua 16p oxit. Tuy nhién, ham
luong flo trong tat ca cac mau so by vuot qua 1% theo khéi lwong. Do d6 nguoi
ta cho rang céac chd phong 1én va tinh trang khong phang xuét hién trén mang kim

loai sau khi ma do flo trong 16p oxit gay ra.
Dinh x1r cua flo

Tiép theo, mat cat ngang cua 16p oxit trong mau so b 5 dugc quan sat
bang cach s dung phé tan sdc nang luong tia X kinh hién vi dién ti truyén qua
(TEM-EDX, transmission electron microscope - energy dispersive X-ray
spectroscopy), va luong flo ¢ cac diém theo chiéu day ctia mang dugc kiém tra.

Fig. 5 thé hién anh cua mit cét ngang.

Dua vao Fig. 5, phan dai tring la 16p oxit (day 33nm). Phia trén va phia
du6i dai tring ndy, c6 mang kim loai va nén. Cac phin khong bing phang duoc
quan sét thay gitta 16p oxit va mang kim loai. Cac phan nay dugc cho la nguyén
nhéan gay ra tinh trang khong phang ctia mang kim loai. Bén diém dugc xac dinh
s& ¢4 khoang cach gan nhu bang nhau theo chiéu sdu tir bé mat ctia 16p oxit, va

flo duoc do tai bén diém nay. Cac két qua do duoc thé hién trong Bang 2.
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Béang 2
Diém phén tich Ham lugng Flo
[-] [% nguyén tu]
1 1,42
2 0,62
3 0,44
4 0,45

Dua vao Bang 2, ham lugng flo 1a 1,42 % nguyén tu tai diém 1 gén hon
véi bé mit, 0,62 % nguyén tu tai diém 2 sau theo chiéu day, va 0,44 % nguyén tu
va 0,45 % nguyén tu tai cac diém 3 va 4 sau hon. Do d6 nguoi ta thdy rang flo

hau nhu dugc dinh xi gén bé mit ctia 16p oxit.
Loai bo Flo biang cach dé nguyén

Mau so bd 5 duoc dé nguyén trong khong khi dé kiém tra ham lrong flo

thay doi nhu thé nao. Cac két qua duoc thé hién & Bang 3.

Bang 3
A Mang LPD S6 ngay gitt Ham luong
Nén P T : ~
Loai mang | D¢ day mang lai flo
. [% trong
[ [ [nm] [ngay] one]
Thuy tinh Sn oxit 33 0 2,6
khong kiém
Thuy tinh :
khong ki dm Sn oxit 33 2 2,7
T}}uy tl.n;h Sn oxit 33 6 2,5
khong kiém
Thuy tinh Sn oxit 33 9 2.4
khong kiém
Thuy tinh :
khong ki im Sn oxit 33 15 2,6

Sb ngay dé nguyén mau so bd 5 dugc thay ddi thanh 0, 2, 6, 9, va 15. Tuy
nhién, ham lugng flo trong 16p oxit 1a khoang 2,5% theo khoi lugng, va vé co ban

khong thé hién su thay d6i nao.
Céc tac dung cta quy trinh loai bo flo

T trén, nguoi ta cho ring viée tao mang kim loai trén mang oxit dugc tao
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ra bang phuong phap LPD s& khién cac nguyén t6 flo van con trén bé mat va bén
trong mang, gay ra hu hai chang han nhu tinh trang khong phang va cac chd phéng
1én d6i véi mang kim loai. Dé giai quyét diéu ndy, quy trinh loai bo flo khoi 16p
oxit dugc bod sung trudc khi mang kim loai duoc tao ra béng cach ma. Cac mau
duoc dua vao quy trinh loai bo flo sau khi tao ra 16p oxit trén nén, va sau do duoc
cho phép mang chét xuc tac trén do, tiép theo 1a ma khong dién cuc va ma dién

dé tao ra mang kim loai.

Ham luong flo cua céc mau, c6 16p oxit dugc tao ra va flo dugc loai bo,
dwoc do theo cach dinh lwong bang huynh quang tia X, va hu hai trén mang do
viéc loa bo flo gay ra dugc quan sat bang kinh hién vi quang hoc. Péi voi hu hai,
16p oxit co vét nut hoac 16p oxit bi hoa tan va bi bién mat dugc xac dinh 1a "hu
hai c6 mat". Ngoai ra, luong chit xuac tac duoc mang trong cac mau sau khi chét
xuc tac dugc mang dugc xac dinh theo cach dinh lugng bang may phan tich huynh
quang tia X. Sau khi mang kim loai duoc tao ra, d§ diy mang cua cac mau duoc
quan sat béng kinh hién vi dién tr, va suw c6 mit hodc khong c6 mat cua tinh trang
khong phang va cac chd phong 1én duge x4c dinh bang cach kiém tra truc quan.
Lép oxit va lép chét xuc tac duoc tao ra bang cac quy trinh tuong tu nhu cac quy

trinh trong cac mau so bd.
Quy trinh loai bo flo bang cach u

Viéc u duogc thuc hién nhu quy trinh loai bo flo. Cac két qua duoc thé hién

o Bang 4.

Bang 4
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Dua vao Bang 4, ham luong flo trong mang LPD sau khi u trong khoang
120 phut ¢ nhiét d6 quy dinh duoc kiém tra. Ham luong flo dugc giam xuéng nho
hon 1% theo khéi luong & cac nhiét do trén 150°C (cdc miu 3 dén 6, va 9 dén 20).
Cac mau (1, 2, 7, va 8) ¢6 ham luong flo vuot qua 1% theo khéi lugng thap hon
vé luong mang chét xtic tdc mang so v&i cadc mau khéc. Do cac chd phong 18n va
tinh trang khong phang ctia mang duoc xac nhén trong cac mAu nay tai thoi diém
khi ma khéng dién cuc dugc mg dung, nén ma dién khong dugc ung dung cho

cac mau nay.

Khi ham lugng flo nhé hon 1% theo khdi lugng, cac chd phong 1én va tinh
trang khong phang khong xuat hién trong mang kim loai cudi. Viéc i mang kim

loai ciing khong tao ra cac chd phéng 1én.

Tir cac két qua o trén, ngudi ta thdy rang khi ham luong flo cua 16p oxit
nho hon hoac béng 1% theo khoi lugng, mang kim loai dugc tao ra trén 16p oxit
khong bi hu hai, sao cho mang kim loai déng nhét ¢6 thé duoc tao ra. Diéu nay
khong phu thudc vao loai mang cua 16p oxit hodc loai mang dugc ma khong dién

cuc.
Quy trinh loai bo flo bang xtt Iy héa hoc

X Iy hoa hoc dugc thye hién nhu quy trinh loai bo flo. Cac két qua duogc
thé hién & Bang 5.

Bang 5
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Dua vao Bang 5, ciac mau 21 dén 29 tuong ng voi trudng hop trong dé
loai mang cua lép oxit 1 Ti oxit, cac mau 30 dén 36 tuong mg véi truong hop
trong d6 loai mang 1a Sn oxit, va mau 37 tuong Umg voi trudng hop trong do loai
mang 1a Si oxit. Di véi xtt Iy héa hoc, céc mau déu duoc ngdm trong dung dich
chura axit sulfuric, axit clohydric, nudc siéu tinh khiét, natri hydroxit, hodc kali
hydroxit trong khoang 30 phut. pH cua mdi dung dich dugc thé hién trong Bang
5. Két qua cua viéc kiém tra ham luong flo cta cac 16p oxit sau khi xu ly 1a, flo
duoc giam xubng bang xu 1y bang dung dich kiém. Tuy nhién, khi loai mang cua
16p oxit 1a Sn oxit, I6p oxit nay tu bi hoa tan va bi bién mét bang dung dich kiém.

Diéu nay duoc cho 1a do Sn 12 oxit ludng tinh.

Chc méu (24 dén 29, 36, va 37) c6 ham lwong flo nho hon hodc bang 1%
theo khéi luong dé dang di qua budc ma tiép theo, va cic chd phong 1én va tinh
trang khong phang ctia mang kim loai khong xuat hién trong ca trudng hop trong
d6 chi ma khong dién cuc dugc Gng dung va truong hop trong do ma dién duoc
tmg dung sau khi ma khéng dién cuc. Viéc i mang kim loai cling khong tao ra

cac cho phdng 1én.

Mait khéc, cac mau (21 dén 23, va 30 dén 35), trong d6 ham luong flo
trong 16p oxit 16n hon hodc béng 1% theo khdi luong, dugc xac nhan co cac chd

phong 1én trong mang kim loai dugc tao ra bang cach ma khong dién cuc.

Nhu duoc md ta & trén, cong doan xir ly kiém c6 pH 16n hon hodc bang
10,5 1a phu hop gidng nhu xir Iy héa hoc. Tuy nhién, nguoi ta thdy rang khi loai
mang ciia 16p oxit 13 oxit ludng tinh, mang nay ty hoa tan. Do do, khi loai mang

cua 16p oxit 1a oxit ludng tinh, quy trinh loai bo flo bang xtr 1y 1 1a phu hop.
Quy trinh loai b flo dbi voi mang day

Cac miu duoc mb ta cho dén day c6 céc 16p oxit twong d6i méng nhé hon
hodic bing 200 nm. Tuy nhién, 16p oxit ¢6 sw thay d6i vé do day mang c6 the dugc
yéu cau vi cac nguyén nhan khac nhau. Do do, cic tac dung ctia quy trinh loai bo
flo duoc xac nhan ddi vai cac 16p c6 do day 16n hon hodc bé’lng 200 nm. Cac két

qua duoc thé hién & Bang 6.

Béang 6
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Dua vao Bang 6, cac mau (38 va 39) co loai mang cua 16p oxit la Sn oxit
va d6 day mang 1én hon hodc bang 200 nm c6 vét nit duoc tao ra bang x Iy 1 &
200°C va 150°C (120 phut). O nhiét do 1 100°C hogc 50°C, khong c6 cac vét nat
nao duoc tao ra (cac mau 40 dén 44). Tuy nhién, & nhiét do u 100°C, flo khong

duoc loai bo, nhu duoc thé hién véi cac mau (7 va 8) trong Bang 4.

Do d6, xtr 1y hoa hoc voi kiém co pH 1a 10,5 con duoc thuc hién. Nhu
duoc thé hién vdi mau 33 trong Bang 5, day 1a diéu kién ma mang c6 do day mang
mong bi hoa tan va bi bién mat. Tuy nhién, trong cac mau (40 dén 43) dugc u ¢
100°C trong khoang 120 phut, flo dugc loai bo ma khong khién mang bi hoa tan.
Tuy nhién, miu 44 ¢6 nhiét do 1 50°C bi hoa tan va bi bién mat. Do do, ngudi ta
cho rang xir 1y i phu hop c6 thé nung 16p oxit va tao do bén cho xir 1y kiém. Can
luu y rang xu ly kiém tai thoi diém nay khong gy hu hai cho mang oxit ngay ca
& pH 12. Ngoai ra, khi cac mau 38 va 39 ma c6 vét niit duoc dua vao xi ly kiém

theo cach tuong tw, cic mang dugc phan tach khoi cac nén.

Mang kim loai déng nhat duoc tao ra trén 16p oxit trong do flo dugc loai
b6 xubng nho hon hodc bing 1% theo khdi lugng bang xir Iy i 6 100°C va xir ly
hoa hoc & pH 14 10,5. Trong cé trudng hop trong d6 chi ma khong dién cuc dugc
img dung va trudng hop trong d6 ma dién duoc g dung sau khi ma khong dién
cuc, khong c6 hu hai mang nao chang han nhu cic chd phong 1én va tinh trang
khong phang. Khi xit 1y u dugc tmg dung cho mang, cic chd phong 1én clia mang
khong xuét hién. Trong cac mau 38 dén 44, loai mang cua 16p oxit 1a Sn, ma la
oxit ludng tinh. Tuy nhién, dugc xdc nhan rang trong truong hop Ti la axidic oxit,

va flo ¢6 thé dugc loai bd béng xu 1y tuong tu.

Nhu dugc md ta & trén, khi dd day mang lén hon hoéc bang 200 nm, flo
trong 1&p oxit 114 ¢co thé duoc loai bd, bat ké loai kim loai, bang cach st dung cé
cong doan xir Iy & & 100°C dén 150°C va cong doan xir 1y bang dung dich kiem
v6i dung dich ¢6 pH 16n hon hoac bang 10,5.

Ngoai ra, khi d6 ddy mang nho hon 200 nm va loai kim loai cua lop oxit
114 13 kim loai ma tao ra oxit ludng tinh ching han nhu Sn (thiéc), Al (nhom), Zn
(kém), Be (beryli), Ga (gali), Ge (germani), Pb (chi), Sb (antimon), Bi (bismut),
va Cd (cadimi), flo c6 thé dugc loai bo khoi 16p oxit 114 bang cach su dung ca

cong doan x Iy 4 & 100°C dén 150°C va cong doan xir y bang dung dich kiém
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v6i dung dich c6 pH 16n hon hoac bang 10,5, hoic bang cong doan x 1y G &
150°C tr¢ 1én.

Ngoai ra, khi 40 day mang nho hon 200 nm va loai kim loai cua 16p oxit
114 khong phai la oxit ludng tinh, flo trong 16p oxit 114 ¢ thé duoc loai bo bang
cong doan xr Iy 0 ¢ 150°C tr¢ 1én hodc cong doan xur 1y bang dung dich kiém c6

pH 160 hon hoac béng 10,5.
Kha nang wng dung cong nghiép

CAu triic mang phan 16p va phuong phép san xuét cdu tric mang phan lép
theo sang ché khong nhing c6 thé duge st dung cho cac san pham lién quan dén
dién tr chéng han nhu cic bang mach, cdc mach bén dan, va cac thanh phan dién
tr, ma con duogc s dung cho cadc mang bao vé va cac mang thanh phim dung dé

trang tri.

Danh muc cac sb chi dan
] san pham dién tir
10 d6i twong can xu ly
10a  nén cach dién
10b  16p dan dién
10h 16 xuyén
10hi  thanh bén trong
12 bé mat can xur ly
12a  phan mit cat ngang
12b  phan mat cit ngang
16 cac tia cuc tim
118  chét léng ma khong dién cuc

20 mang kim loa1
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mang kim loai trong 16 xuyén
dung dich chat xuc tac

chat xtc tc

mat na

thiét bi tao mang kim loai

bd phan tao mang thit nhét

bé chira thit nhat

bo loc

duong ong tudn hoan

bom

bé chira chit khoi mao phan ng
duong ong

bd gia nhiét

van

bd phan mang chét xuc tac

bé chira dung dich chat xtc tac
bo phén tao mang thr hai

bé chira thit hai

bd phén loai bo flo

dung dich phan ung chtra flo va ion tién chét oxit
16p oxit

16p chira titan oxit dugc tao ra trén thanh bén trong cua 16 xuyén
chat long ma khong dién cuc

39
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YEU CAU BAO HOQ
1. CAu trac mang phan 16p bao gom:

d6i twong can xir ly, doi tugng can xir ly nay dugc lam tir chat cach dién

hoac chét cach dién c6 16p dan dién duoc tao ra trude trén bé mit cta no;
16p oxit dugc tao ra trén bé mit cua déi twong can xu 1y;
16p chat xuc tac duge bd tri trén 16p oxit; va
16p kim loai duoc bé tri trén 16p chat xuc tac; trong do:

ham luong flo cta 16p oxit 16n hon hoac bang 0,01% theo khéi lwong va

nho hon hoidc bing 1,0% theo khdi lwong.

2. Céu tric mang phan 16p theo diém 1, trong d6 loai nguyén td dugc chira trong
1op oxit 1a it nhat mot loai duoc lva chon tu titan, silic, thiéc, ziriconi, kém, niken,

indi, vanadi, crém, mangan, sat, coban, va dong.

3. Céu tric mang phan 16p theo diém 1 hoic 2, trong d6 16p chét xuc tac chira it

nhat mét loai nguyén t6 duoc lua chon tir vang, paladi, va bac.

4. CAu trac mang phan 16p theo diém 3, trong d6 16p kim loai thir hai duoc tao ra

trén 16p kim loai.

5. Cu tric mang phén 16p theo diém bét ky trong s6 cac diém tir 1 dén 4, trong

6 16p kim loai chtra it nhét mot loai trong sé niken hodc dong.
6. Phuong phap san xuat ciu trac mang phan 16p bao gom:

budc tao mang thir nhat 1 tao ra 16p oxit trén bé mit can xwr ly cua doi
twong can xu Iy bang cach cho bé mit can xu ly tiep xtc voi dung dich phéan Gng
chira flo va tién chit oxit, d6i tuong can xu ly dugce lam tir chat cach dién hodc

chét cach dién c6 16p dan dién dugc tao ra trudce trén bé mit cta no;
budc loai bo flo la loai bo flo trong 16p oxit;
budc mang chat xuc tac 1a tao ra 16p chét xuc tac bang cach cho 16p oxit

tiép xtc voi chat long xuc tac; va

40
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budc tao mang thir hai 1a tao ra mang kim loai trén 16p chit xuc tic bang

phuong phép ma khong dién cuc.

7. Phuong phap san xuét cdu trac mang phan 16p theo diém 6, trong d6 tién chat
oxit bao g6m it nhat mot hodc nhiéu nguyén t6 duoc luya tur titan, silic, thiéc,

ziriconi, k&m, niken, indi, vanadi, crom, mangan, sat, coban, va dong.

8. Phuong phap san xudt cdu tric mang phan 1ép theo 6, trong do6 dung dich phan
g bao gom it nhit mot loai trong sé mudi axit boric, mudi nhoém, va hydro

peroxit.

9. Phuong phap san xuét cdu tric mang phan 16p theo diém 6, trong do6 chat long

xic tac chtra it nhat mot loai nguyén t6 duoc lva chon tir vang, paladi, va bac.

10. Phuong phap san xuét cau triic mang phan 16p theo diém 6, con bao gdm buédce

ma dién 1a tao ra 16p kim loai thir hai trén 16p kim loai bang phuong phap ma dién.

11. Phuong phép san xuat cAu tric mang phan 16p theo bat ky trong s6 cac diém
6 va 10, trong d6 16p kim loai dugc tao ra béng phuong phap ma khong dién cuc

chtra it nhit mét loai nguyén t6 duoc lua chon tir niken va déng.

12. Phuong phép san xuét ciu trac mang phan 16p theo diém 6, trong do:
do day cua 16p oxit 16n hon hodc bang 200 nm; va
budc loai bo flo bao gdom:

cong doan 1 1a G 16p oxit & 100°C trd 1én va ¢ 150°C tro xudng,

va

cong doan cho 16p oxit tiép xtc v6i dung dich kiém c6 pH 1én hon

hoac béng 10,5, sau khi cong doan .

13. Phuong phép san xuét cdu trac mang phan 16p theo diém 6, trong do:
do day cua 16p oxit nho hon 200 nm;
16p oxit dugc tao ra tir oxit ludng tinh; va

buéc loai bé flo bao gdm bat ky trong s6:

41
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cdng doan U 16p oxit ¢ 150°C tr¢ 1€n; hodc
cong doan u 16p oxit & 100°C tro 1én va ¢ 150°C tro xudng, va

cdng doan cho 16p oxit tiép xtc v&i dung dich kiém c6 pH 16n hon

hoac bé’mg 10,5, sau cong doan u.
14. Phuong phép san xuét cau tric mang phan 16p theo diém 6, trong do:
do day cua 16p oxit nhé hon 200 nm;
16p oxit dugc tao ra tir vét li¢u khac voi oxit ludng tinh; va
budc loai bo flo bao gdbm bt ky trong o
cong doan U 16p oxit ¢ 150°C tr¢ 1én; hodc

cong doan cho 16p oxit tiép xtc véi dung dich kiém c6 pH 16n hon

hoac béng 10,5.

42
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