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phu va 16p nén c6 luc gan két cao va kha nang chong dn mon manh.
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Linh viee k§ thuit dwoc dé cap

[0001] Séang ché dé cap dén linh vuc hoa hoc plasma, va dac biét hon, dén 16p phu
composit polyme hoa plasma va phuong phap diéu ché no.

Tinh trang ky thuit ciia sang ché

[0002] Céc thiét bi va hé thdng thiét bi dién va dién ti, cac san phdm kim loai va cic
san phdm khac nhau khéc rit nhay cam vé6i cac hu héng khi di dinh chét 1éng, dic biét
1a dinh nudc. Chang han, khi cac thiét bi dién va dién tir dang trong qua trinh sir dung
binh thuong hodc vo tinh tiép xtic véi chat long, didu d6 c6 thé giy doan mach giita
cac linh kién dién ttr va gy hu hong khong thé sira chita dugc cho cac bang mach, cac
chip dién ttr va cac san phdm khac. Cac 16p phu polyme hitu co c¢6 thé bao vé mét cach
hiéu qua cac bé mit ca cac vét lidu khac nhau. Trong s cac phuong phap didu ché
cac 16p phu polyme hitu co, phuong phép ling dong hoi 14 phwong phép chi dao dé
diéu ché cac 16p phu bao vé polyme trén cic bén mit clia cac 16p nén. Phuong phap
ling dong hoi 14 thuc t& vé& mat kinh té va d& van hanh. Pic biét, trong qua trinh ling
dong hoi hoa hoc plasma, plasma duoc sit dung dé hoat héa cac khi monome phan tng
dé ling dong trén cac bén mit cua cic 16p nén, va qua trinh ling dong hoi hoa hoc
plasma ¢6 thé ap dung cho céc 16p nén khac nhau. Ngoai ra, cac 16p phu bao vé
polyme lang dong c¢6 tinh ddng nhit, siéu mong, trong sudt, cach dién va chong 130
hoéa, va cac 16p phu bao vé polyme ling dong c6 thé bao vé chon loc céc linh kién dién
tir, ddc biét la cdc bang mach in. Hién nay, céc 16p pht bao v€ plasma c6 mot s nhugc
diém, nhu luc gén két kém véi cac 16p nén, dé bi bong tréc, va kha nang chéng an mon
khong 6n dinh.

Ban chit k§ thuit cia sang ché

[0003] Cac phuong 4an cu thé ciia sang ché dé xut 16p pht composit ¢6 lwc gin két
cao va kha ning chéng 3n mon manh, phuong phap didu ché va thiét bi. Chi tiét nhu
sau.

[0004] L&p phii composit duge dé xudt, va 16p phi composit nay gém 16p phi I va
16p phii I duoc lang dong trén 16p nén.

[0005] Lé&p phu I 1a 16p phti polyme héa plasma dugc tao ra tir cic plasma gdm

monome ¢ va monome f3.
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[0006] Lép phu II 13 16p pht polyme héa plasma dugc tao ra trén 16p phi I bing

cach cho 16p phu I ti€p xtc véi cac plasma gom monome y va monome 9.

[0007] Céu triic cia monome o duoc thé hién nhu trong cong thire (1-1),

/\
\/

B——A—R,

[0008] (1-1).

[0009] Trong cdng thic (1-1), R1 dugc chon tir CH hoac C;3-Cg xycloalkyl, Ro, R3 va
R4 tuwong tng dugc chon mot cach doc lap tur lién két két ndi hoac C1-Cs alkylen, R, va
R; khéng duogc két ndi véi cing mot nguyén tir cacbon khi ca Rz va Ry déu 1a céc lién
két két ndi, A 1a phin két ndi, va B gdm lién két khéng no cacbon-cacbon hoic ciu
truc epoxy.

[0010] Céu truc ciia monome B dugc thé hién nhu trong cong thire (2-1),

Rs R7
Re>—<s1 Rg
Rs>—<R1o
[0011] @-1).

[0012] Trong cdng thic (2-1), S1 gdm it nhit mdt nhom -O-C(O)- hodc -C(0)-0-, va
Rs, R¢, R7, Rs, R9 va Ryo tuong tng duwgc chon mdt cidch doc lap tr nhém gém co

nguyén tir hydro, nguyén tir halogen, C1-Cio alkyl va Ci-Cio alkyl dugc thé halogen.

[0013] Céu tric ctia monome y dugc thé hién nhu trong cong thirc (3-1),

Ar—X—T1—Y; Ri3
[0014] (3-1).
[0015] Trong cdng thuc (3-1), Ar 1a cdu triic cé (cac) vong thom, T 1a -O-C(O)-
hodc -C(O)-O-, X la phz:in két ndi, Y1 1a phén két ndi, va Ry1, Riz va Ris tuong ung
dugc chon mdt cach doc 1ap tir nhém gdm c6 nguyén tir hydro, nguyén tir halogen, Ci-

Co alkyl va C1-Cyo alkyl duoc thé halogen.
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[0016] Céu triic cia monome & dugc thé hién nhu trong cong thac (4-1),

Ry4 Rig
[0017] (4-1).

[0018] Trong cdng thirc (4-1), S2 gdm it nhit mét nhom -O-C(O)- hodc -C(0)-0-, va
Ri4, Ris, Ris, R17, Ris va Rig tuong tng duoc chon mét cach doc lap tir nhém gdm cod

nguyén tir hydro, nguyén tir halogen, C1-Ci alkyl va C1-Cip alkyl dugc thé halogen.
[0019] Tuyy, Ala-0O-C(O)- hoic -C(0O)-O-.

[0020] Tuy Y, cdu tric ctia monome o duge thé hién nhu trong cong thire (1-2),

R2o Ra2

AN /

—C

\ Rs3
R O0——R,—R (0]
21 4 1\ /
Rz
(0]

[0021] (1-2).

[0022] Trong cong thure (1-2), R0, R21 va Roz twong tng dugce chon mot cach ddc lap
tir nhom gdm c6 nguyén tir hydro, nguyén tir halogen, C1-Cio alkyl va Ci-Cio alkyl

duoc thé halogen.

[0023] Tuy vy, Rs, Re, R7, Rs, Rg, Rio, Ri1, Ri2, Ris, Ris, Ris, Rig, Ri7, Ris va Rig
twong tng duge chon mdt cach doc 1ap tir nhom gdm cb nguyén tir hydro va metyl.
[0024] Tiy ¥, Rao, Ra1 va Ry twong ng dugce chon mét cach doc 1ap tir nhom gdm
cd nguyén tir hydro va metyl.

[0025] Tuy ¥y, monome o gdm mot hodc nhidu loai duge chon tir nhém gdm co:
glyxidyl metacrylat, tetrahydrofurfuryl acrylat, 3,4-epoxyxyclohexylmetyl-3,4-
epoxyxyclohexylcarboxylat, 3,4-epoxyxyclohexylmetacrylat, 3,4-
epoxyxyclohexylmetylmetacrylat, 1,2-epoxy-4-vinylxyclohexan, bis (2,3-
epoxyxyclopentyl) ete, 2,3-epoxyxyclopentylxyclopentyl ete, vinylxyclohexen
diepoxit, diisopren diepoxit va bis ((3,4-epoxyxyclohexyl) metyl) adipat.

[0026] Tuy ¥, S1 va/hodc S» gdbm hai nhém -O-C(O)- hodc -C(O)-O-.
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[0027] Tuy y, cdu truc cta S dugc thé hién nhu trong cong thic (2-2),

I ﬁ
C——O(R230)y—C

*

[0028] 2-2).
[0029] Trong cong thic (2-2), Ros 1a Co-Cio alkylen hodc C2-Cio alkylen dugc thé
halogen, va y 1a s6 nguyén ndm trong khoang tir 0 dén 10.

[0030] Tuy y, monome B gdm it nhat mét loai dwoc chon tir nhém gdm co: 1,4-
butandiol dimetacrylat, 1,6-hexandiol dimetacrylat, etylen glycol dimetacrylat,
dietylen glycol dimetacrylat, trietylen glycol dimetacrylat, tetraetylen glycol
dimetacrylat, 1,3-butandiol dimetacrylat, neopentyl glycol dimetacrylat, metacrylic
anhydrit, diprop-2-enyl-2-metylen sucxinat, diprop-2-enyl 2-benzyliden malonat, va
dietyl dialyl malonat.

[0031] Tuyy, ciu tric ctia X; duoc thé hién nhu trong cong thirc (3-2),

=X X2~
[0032] (3-2).

[0033] Trong cong thirc (3-2), Xi1 1a lién két két ndi, -O- hoic -C(0)-, va X1z 1a lién
két két ndi, C1-Cro alkylen hodc Ci-Cio alkylen duogc thé halogen.

[0034] Y 14 lién két két ndi, Ci-Cio alkylen hodc Ci-Cio alkylen dugc thé halogen.

[0035] Tuy ¥, Ar 1a ciu tric vong benzen hodic ciu triic vong benzen ¢6 (cac) nhom

thé.

[0036] Tuy ¥, cu tric cia monome y dugc thé hién nhu trong cong thirc (3-3),
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R4 1>_<R12
/ \ Xe—T—Y; R13
R24 >_<Y2 —Tz_xz/ —
Ros Ras
[0037] (3-3).

[0038] Trong cong thirc (3-3), Tz 1a -O-C(O)- hodc -C(0)-O-, X, 1a phan két ndi, va
Y, la phén két néi. Ras, Ros va Rag tuong tng dugc chon mot cach ddc lap tir nhom
gdm c¢6 nguyén t hydro, nguyén tir halogen, Ci-Cio alkyl va Ci-Cio alkyl dugc thé

halogen.

[0039] Tuyy, cu tric cia X, dugc thé hién nhu trong cong thirc (3-4),

XX
[0040] (3-4).

[0041] Trong cong thirc (3-4), Xa1 1a lién két két nbi, -O- hodc -C(O)-, va X2 12 lién
két két ndi, C1-Co alkylen hodc Ci-Cio alkylen dugc thé halogen.

[0042]  Y> la lién két két ndi, C1-Cio alkylen hodc Ci-Cio alkylen duoc thé halogen.
[0043] Tuy y, Ra4, Ras va Rye twong ting duge chon mdt cach doc l1ap tr nhém gém
cd nguyén tir hydro va metyl.

[0044] Tuy y, monome y gdm it nhdt mdt monome duoc chon tir nhém gdm c6: 2-
phenoxyetyl acrylat, phenyl acrylat, dialyl terephtalat va phenyl metacrylat.

[0045] Tuy ¥, cdu tric ctia S duoc thé hién nhu trong cong thuc (4-2),

O 0]
|(l_O(R27O)z'_"C
[0046] (4-2).

* *

[0047] Trong cong thic (4-2), Ra7 1a C2-Cyo alkylen hodc C2-Cio alkylen dugc thé
halogen, va z 1a s6 nguyén nam trong khoang tir 0 dén 10.

[0048] Tuy ¥, monome & gom it nhat mot duge chon tir nhém gdm cé: 1,4-butandiol
dimetacrylat, 1,6-hexandiol dimetacrylat, etylen glycol dimetacrylat, dietylen glycol
dimetacrylat, trietylen glycol dimetacrylat, tetraetylen glycol dimetacrylat, 1,3-
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butandiol dimetacrylat, neopentyl glycol dimetacrylat, metacrylic anhydrit, dipropyl-2-
alyl-2-metylen sucxinat, diprop-2-enyl 2-benzyliden malonat, va dietyl dialyl malonat.
[0049] Tay ¥, 16p phi composit ciing gdm 16p phu IIL Lép phu 1T 13 16p phit polyme
hoa plasma dugc tao ra trén 16p phu II bang cach tiép xtic 16p phii II véi cic plasma
gdm monome «.

[0050] Céu triic cia monome & duge thé hién nhu trong cong thirc (5-1),

C——=C

Rzg\ /R
RN

30
Rzg ' 0} Z (CFz) xF

(o)

[0051] (5-1).

[0052] Trong cong thuc (5-1), Z 1a phan két ndi, Ras, Rae va R3o twong tGng duoc
chon mot cach doc 1ap tir nhém gdm c6 nguyén ti hydro, nguyén tir halogen, Ci-Cio
hydrocarbyl va Ci-Cio hydrocarbyl duoc thé halogen, va x 1a sé nguyén nim trong
khoéng tir 1 dén 20.

[0053] Tuy ¥, Z 1a lién két két ndi, C1-Cs alkylen hoic C1-Cs alkylen c6 (cac) nhém
thé, va x 1a s6 nguyén 16n hon hogc bang 5.

[0054] Tuy ¥, Ras, Rag va R3o twong tng duge chon mdt cach doc 1ap tr nhom g@)m
c6 nguyén ti hydro va metyl.

[0055] Tuy y, monome & gém mét hodc nhiéu loai dugc chon tir nhém gém co: 3-
(perflo-5-metylhexyl)-2-hydroxypropyl metacrylat, 2-(perflodexyl) etyl metacrylat, 2-
(perflohexyl) etyl metacrylat, 2-(perflododexyl) etyl acrylat, 2-perflooctyl etyl acrylat,
1H,1H,2H,2H-perflooctyl acrylat, 2-(perflobutyl) etyl acrylat, (2H-perflopropyl)-2-
acrylat, va (perfloxyclohexyl) metacrylat.

[0056] Tuyy, d day cua 16p pht composit nam trong khoang tir 50nm dén 300nm.
[0057] Tay ¥, ty 16 mol ciia monome o va monome B nim trong khoang tir 1:5 dén
5:1.

[0058] Tuy v, ty 1& mol clia monome y va monome & nam trong khoang tir 3:10 dén

10:3.
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[0059] Tuy ¥y, 16p nén la kim loai, chdt déo, vai, thiy tinh, hé thong thiét bj dién,
thiét bj quang hoc hoic linh kién dién.

[0060] Phuwong phép didu ché 16p phii composit bat ki trong s6 cac 16p phii composit
néu trén duoc dé xuét. Phuong phap diéu ché nay bao gdm cac bude:

[0061] cung cip 16p nén, dat 16p nén trong budng phan tng plasma, chit chan khong
budng phan mg plasma dé dat dugc d6 chan khong trong budng phan ting plasma ndm
trong khoang tir 20mTorr (2,66Pa) dén 200mTorr (26,66Pa), va dua vao mét hodc

nhiéu khi dugc chon tir nhom gém c0O: khi tro He, khi tro Ar, va Og;

[0062]  dua cac hoi hdn hgp gdm monome o va monome B vao trong budng phan Gng

plasma, va bat ché 46 phong plasma dé tao ra 16p phii polyme hoa plasma I; va

[0063]  dua cac hoi hdn hgp gdm monome y va monome & vao trong budng phan tng
plasma, va bat ché do phong plasma dé tao ra 16p pht polyme héa plasma II trén 16p
phu L.

[0064] Tiy ¥, dua hoi ctia monome € vio trong budng phan ung plasma, va bat ché

d6 phéng plasma dé tao ra 16p phit polyme hoa plasma III trén 16p phu II.
[0065] Tuy y, plasma la plasma xung.

[0066] Tuy ¥, plasma xung dugc tao ra bang cach phéng dién 4p xung, trong d6 cong
suat xung nam trong khoang tir 50W dén 500W, tin sb xung nam trong khoang tir
25Hz dén 85kHz, hé sé diy xung ndm trong khoang tir 5% dén 85%, va thoi gian
phong plasma nim trong khoang tir 100s dén 36000s.

[0067] Thiét bi dugc dé xuét. It nhét mot phén ctia bé mit cia thiét bi duge cung cép
16p phui composit bat ky trong sé céc 16p phii composit néu trén.

[0068] Theo mdt sé phuwong an cla sang ché, plasma ciia nhém monome da churc co
céu triic epoxy va plasma ctia chit két hop trén co s& este duge sir dung dé tao ra 16p
phﬁ'duéi dang 16p phu co ban, va plasma cua monome trén co s este khong no c6
(c4c) vong thom va plasma ciia chat két hop trén co s este duge st dung dé tao ra 16p
phti dudi dang 16p phi chéng an mon. Lép phi co ban ¢6 loi cho su két hop chit che
cta 16p nén va 16p pht chéng dn mon va cai thién do chit caa 16p pha composit. Trong
16p phu chéng an mon (cac) vong thom c6 do én dinh tdt, c6 thé tao ra polyme c6 do
cling tuong dbi tét, dd bén nhiét twong ddi tdt, tinh chiu nhiét twong dbi tét, tinh ky

nudc cai thién, va do hoa tan trong nudc gidm. Cac nhom este dugce cung cap trong 16p

7
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phu chéng dn mon dé tao ra céc lién két hydro, tao ra d9 dinh bam tuong déi tét. Do
do, 16p pht composit c6 d day rét mong c6 hiéu suét bao vé vuot trdi. Hon nita, nhdm
monome da chirc c6 ciu tric epoxy st dung nhém este da chirc c6 cu tric epoxy, dic
bi¢t 1a acrylat co cAu tric epoxy, dan dén hiéu suit bao vé cia toan bd 16p phu
composit thdm chi con tdt hon. Hon nita, 16p pht chira flo ki nuée dugce tao ra trén 16p
pht chéng an mon, va c6 thé cai thién hon nira hidu suét bao vé cta 16p phu composit.
MBS ta van tit cac hinh vé

[0069] Fig.1 minh hga mot cach so lugc dudng cong Tafel thu dugce tir thir nghiém
dién-héa dbi v6i tim Mg da duoc phu va tim Mg khong dugc phu theo phwong 4n 3.
MG ta chi tiét sang ché

[0070] Theo mot sé phwong 4n cia sang ché, 16p phit composit gdbm 16p pha I va 16p
phit I dugc ling dong trén 16p nén.

[0071] Lé&p phu I 13 16p phu polyme héa plasma duge tao ra tir cic plasma gdm

monome o va monome f.

[0072] Lép pha II 13 16p phii polyme hoéa plasma dugc tao ra trén 16p phu I bang

cach cho 16p phu I ti€p xtic véi cac plasma gdom monome y va monome 9.

[0073] Céu tric ciia monome o dugc thé hién nhu trong cong thirc (1-1),

R3

N
B A R R O
4 1\R/

2

[0074] (1-1).

[0075] Trong cong thic (1-1), R1 duge chon tr CH hoac C3-Cs xycloalkyl, Rz, R3 va
R4 tuong ing dugc chon mot cach ddc 1ap tir 1lién két két nbi hoac Ci-Cs alkylen, va R
va R3 khong duoc két ndi véi cing mot nguyén tir cacbon khi R va Rs déu 1a cac lién
két két ndi, A 1a phan két ndi, va B gdm lién két khong no cacbon-cacbon hoic ciu
truc epoxy.

[0076] Céu tric ciia monome B dugc thé hién nhu trong cong thirc (2-1),
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Rs R7

R6>=<S1 Rg
[0077] (2-1).

[0078] Trong cong thirc (2-1), S1 gdm it nhit mot nhém -O-C(O)- hodc -C(0)-0-, va
Rs, Re, R7, Rg, Rg va Rio tuong Gng dugc chon mot cach doc lap tr nhém g6m co

nguyén tir hydro, nguyén ti halogen, C1-Cio alkyl va C1-Cio alkyl duge thé halogen.

[0079] CAu triic ciia monome y dugc thé hién nhu trong cong thirc (3-1),

Rﬂ>——<
Ar—X—T—Y; R13

[0080] (3-1).

[0081] Trong cbng thic (3-1), Ar 1a céu tric ¢ (cac) vong thom, T) 1a -O-C(O)-
hoic -C(0)-0-, X; 13 phan két ndi, Y1 1a phan két néi, va Ri, Riz va Ry tuong tng
dugc chon mot cach doc 14p tir nhém gdm c6 nguyén tir hydro, nguyén tir halogen, Ci-
C1o alkyl va C1-Cyo alkyl duge thé halogen.

[0082] Céu tric cia monome & dwoc thé hién nhu trong cong thirc (4-1),

Rig Rig
R17>:< Rig
[0083] (4-1).

[0084] Trong cong thirc (4-1), Sz gdm it nhit mot nhom -O-C(O)- hodc -C(0)-O-, va
Ris, Ris, Rig, R17, Rig va Rig tuong tng dugc chon mdt cach doc lap tr nhém gém co
nguyén tir hydro, nguyén tit halogen, C1-Ci alkyl va Ci-Cio alkyl dugc thé halogen.

[0085] Theo mdt s6 phuong 4n clia sang ché, R» va R3 khong duoc két ndi v6i cing
mot nguyén tir cacbon khi Ry va R déu 1a cac lién két két ndi. Cu thé, khi Ry 1a CH, it

nhit mot trong s6 R, va Rs khong phai 12 lién két két ndi. Khi Ry 1a xycloalkyl, R, va



49293 10/33

R3 dung chung hai nguyén tr cacbon voi Ry. Hodc, khi Ry va R3 dung chung nguyén ti
cacbon vé6i Ry, it nhit mot trong sd Rz va Rs khéng phai 12 lién két két ndi.

[0086] Theo mot sb phuong an ciia sang ché, 16p phu I dugc tao ra trén 16p nén bing
cach thuc hién qua trinh ling dong hoi héa hoc plasma ctia nhém monome da chirc a
¢6 cau tric epoxy nhu duoc thé hién trong trong cong thirc (1-1) va chét két hop trén
co s& este monome P nhu duoc thé hién trong trong cong thirc (1-2), sao cho 16p nén
c6 16p phu composit ¢6 thé dugc két hop chit ché vai 16p phii chéng an mon. Lép phu
II duogc tao ra trén 16p phu I bang cach thuc hién qua trinh ling dong hoi hoa hoc
plasma ctia monome trén co s& este khong no y ¢6 (cac) vong thom nhu duoc thé hién
trong trong cong thic (1-3) va chét két hop trén co s& este monome & nhu duoc thé
hién trong trong cong thirc (1-4). Vong thom c6 do dn dinh tdt, c6 thé tao ra 16p phu
polyme c6 do ctrng tuong dbi tot, dd bén nhiét tuong dbi tt, tinh chiu nhiét tuong dbi
tdt, tinh ky nudc cai thién, va dd hoa tan trong nudc giam. Cac nhém este dugc tao ra
trong 16p phu II phdi hop voi cac lién két este ctia 16p phu I dé tao ra cac lién két
hydro, tao ra tinh dinh bam tét. Do d6, 16p pht composit c6 d6 day rit méng co hiéu

suat bao vé vuot troi.

[0087) Theo mdt sé phuong an cta sang ché, Rs, Rs, Rz, Rs, Ro, Rio, Ri1, Rz, R,
Ri4, Ris, Rig, R17, Rig va Ryg twong tng dugce chon mot cach doc lap tr nhém gf)m co
nguyén tit hydro va metyl.

[0088] Theo mot sb phuong an cla sang ché, Ry duogc chon tir C3-Cg xycloalkyl, nhu
xyclopentyl hoac xyclohexyl, va Rz va R3 dung chung hai nguyén tr cacbon véi Ri. R,
R3 va R4 twong tmg dugce chon mot cach doc 1ap tir lién két két ndi hodc Ci-Cs alkylen.
Alkylen gém alkylen mach thing, nhu metylen, etylen, propylen, hodc butylen. Hodic
alkylen gém alkylen mach nhanh, nhu isopropylen hodc isobutylen.

[0089] Theo mot s6 phuong an cia sang ché, trong cong thic (1-1), B 1a lién két doi
khong no cacbon-cacbon, lién két ba khong no cacbon-cacbon hodc cAu trac epoxy, va
cdu trac epoxy dan dén hinh thanh 16p phu chat. Theo mot sb phuong an, A la -O-
C(0)- hoic -C(0)-0-. Hon nita, ciu tric cia monome o duge thé hién nhu trong cong
thace (1-2),
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Rzo\ . /Rzz
— Ry
R21/ \T’—O——R4—R< >o
R2
0]
[0090] (1-2).

[0091] Trong cong thire (1-2), Rao, R21 va Ra; twong timg duge chon mdt cach ddc lap
tir nhém gdm c6 nguyén tir hydro, nguyén tir halogen, Ci-Cio alkyl va Ci-Cyo alkyl
duoc thé halogen. Lép pht composit duge tao ra tir monome o, ¢6 cau tric niy c¢6 hidu
suat bao vé tuong ddi t6t. Theo mot s& phuong 4n, Rao, R21 va Ray twong tmg duoc
chon mot cach doc lap tir nhom gdm c6 nguyén tir hydro va metyl. Alkyl gdm alkyl
mach thang, nhu metyl, etyl, propyl, hodc butyl. Hodc alkyl gdm alkyl mach nhanh,
nhu isopropyl hodc isobutyl.

[0092] Theo mdt sb phuong 4n cla sang ché, monome o géln mét hodc nhiéu
monome duoc chon tir nhém gdm cé: glyxidyl metacrylat (s CAS: 106-91-2),
tetrahydrofurfuryl acrylat (s6 CAS: 2399-48-6), 3,4-epoxyxyclohexylmetyl-3,4-
epoxyxyclohexylcarboxylat (sé CAS: 2386-87-0), 3,4-epoxyxyclohexylmetacrylat (s6
CAS: 64630-63-3), 3,4-epoxyxyclohexylmetylmetacrylat (sé CAS: 82428-30-6), 1,2-
epoxy-4-vinylxyclohexan (s6 CAS: 106-86-5), bis (2,3-epoxyxyclopentyl) ete (s6 CAS:
2386-90-5), 2,3-epoxyxyclopentylxyclopentyl ete, vinylxyclohexen diepoxit (s CAS:
106-87-6), diisopren diepoxit va bis ((3,4-epoxyxyclohexyl) metyl) adipat (s6 CAS:
3130-19-6).
[0093] Theo mot sb phuong 4n cia sang ché, S; g61n hai nhém -O-C(O)- hoac -
C(0)-O-. Nghia 13, S; gdm hai nhém -O-C(O)-, hodc Si gdm hai nhém -C(0)-O-, hoic
S1 gdm mot nhém -O-C(O)- va mot nhém -C(0)-O-.
[0094] Theo mot sb phuong an ctia sang ché, cu truc cua S1 dugc thé hién nhu trong
cong thuce (2-2),

O @]

| |

C——O(R30),—C

* *

[0095] (2-2).
[0096] Trong cong thirc (2-2), Ra3 1a C2-Cio alkylen hoic C2-Cio alkylen dugc thé

halogen, alkylen gdm alkylen mach thing, nhu metylen, etylen, propylen, hodc butylen.
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Hoic alkylen gém alkylen mach nhanh, nhu isopropylen hodc isobutylen. Trong cong
thirc (2-2), y 1a s6 nguyén nam trong khoang tir 0 dén 10, va cu thé, y bang 0, 1, 2, 3, 4,
5,6,7,8,9, hodc 10.

[0097] Theo mot s phuong an cila sang ché, dudi dang mot vi du cu thé khéng lam
giéi han pham vi ciia sang ché, monome B gém it nhit mot loai dugc chon tir nhom
gdm c6: 1,4-butandiol dimetacrylat (sé CAS: 2082-81-7), 1,6-hexandiol dimetacrylat
(s6 CAS: 6606-59-3), etylen glycol dimetacrylat (s6 CAS: 97-90-5), dietylen glycol
dimetacrylat (sé CAS: 2358-84-1), trietylen glycol dimetacrylat (sé CAS: 109-16-0),
tetraetylen glycol dimetacrylat (s6 CAS: 109-17-1), 1,3-butandiol dimetacrylat (sb
CAS: 1189-08-8), neopentyl glycol dimetacrylat (s6 CAS: 1985-51-9), metacrylic
anhydrit (s6 CAS: 760-93-0), diprop-2-enyl-2-metylen sucxinat, diprop-2-enyl 2-
benzyliden malonat (s6 CAS: 52505-39-2), va dietyl dialyl malonat (s6 CAS: 3195-24-
2).

[0098] Theo mdt sb phuong an, Ar 1 vong benzen c6 (cac) nhom thé trén vong thom
hoic vong di vong thom c6 (cic) nhém thé trén (cac) vong thom. Theo mot s6 phuong
an, Ar 1a vong benzen ma khéng c6 (cac) nhom thé trén vong thom hodc vong di vong
ma khong ¢6 (cac) nhom thé trén (cac) vong thom.

[0099] Theo mdt sé phuong an ciia sang ché, X 1a phan két ni, va Y1 12 phan két
nbi. X duoc sir dung dé két ndi Ar c6 (cac) vong thom bing lién két este T1, va Y
dugc st dung dé két nbi lién két este T1 voi lién két doi khong no cacbon-cacbon.

Theo mdt sb phuong 4n, cdu tric cia X duge thé hién nhu trong cong thac (3-2) dudi

day,
=X X2~
[00100] (3-2).

[00101] Trong cdng thuc (3-2), X11 12 lién két két nbi, -O- hodc -C(O)-, va X1, 1a lién
két két ndi, C1-Cio alkylen hogic Ci-Cio alkylen dugc thé halogen. Y1 1a lién két két néi,
Ci-Cio alkylen hodc Ci1-Cio alkylen dugc thé halogen. Alkylen gém alkylen mach
thing, nhu metylen, etylen, propylen, hoic butylen. Hodc alkylen gém alkylen mach

nhanh, nhu isopropylen hodc isobutylen.
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[00102] Theo mét sé phuong an cua sang ché, cu triic cia monome y dugc thé hién

nhu trong cong thirc (3-3),

R11>_<R12
/ \ X—T—Y4 Ri3
R24 >_<Y2—T2—X2 —
Rog Ras
[00103] (3-3).

[00104] Trong cong thirc (3-3), T2 1a -O-C(0O)- hodc -C(0)-O-. X, 14 phin két ndi
dugc st dung dé két ndi vong benzen véi lién két este To, va Y» 12 phén két nbi duoc
st dung dé két nbi lién két este T2 v6i lién két d6i cacbon-cacbon.

[00105] Ras, Ros va Rye twong Gng duge chon mdt cach doc lap tir nhém gdm c6
nguyén tt hydro, nguyén tir halogen, C1-Cio alkyl va C1-Cio alkyl duoc thé halogen.
Alkyl gdm alkyl mach thing, nhu metyl, etyl, propyl, hodc butyl. Hoic alkyl gém
alkyl mach nhanh, nhu isopropyl hodc isobutyl.

[00106] Theo mot sé phuong an clia sang ché, trong ciu tric duoc thé hién trong cong
thire (3-3), hai nhém thé trén vong benzen c6 thé 12 nhom thé & vi tri para, va theo céc
phuong an khac, hai nhém thé co thé 1a cac nhom thé & vi tri ortho hodic cic nhom thé
O vi tri meta.

[00107] Theo mdt s6 phuong an cia sang ché, cdu tric cia X» duoc thé hién nhu

trong cong thirc (3-4) dudi day,

X Xo1— "
[00108] (3-4).
[00109] Trong cong thic (3-4), Xa1 12 lién két két ndi, -O- hodc -C(O)-, va X 1a lién
két két ndi, Ci-Cio alkylen hodc Ci-Cio alkylen dwoc thé halogen. Y2 1a lién két két néi,
C1-Cio alkylen hodc Ci-Cio alkylen dwgc thé halogen. Alkylen gdm alkylen mach

thing, nhu metylen, etylen, propylen, hodc butylen. Hodc alkylen gbém alkylen mach

nhéanh, nhu isopropylen hodc isobutylen.
[00110] Theo mot sd phuong 4n ctia sang ché, Ras, Ras va Ras tuong tng duoc chon

mdt cach ddc 14p tir nhém gdm c6 nguyén tir hydro va metyl.
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[00111] Theo mét s6 phuong an ciia sang ché, duéi dang mot vi du cu thé khong 1am
gidi han pham vi cia sang ché, monome Y gém it nhAt mot monome dugc chon tir
nhém gdm co: 2-phenoxyetyl acrylat (sé CAS: 48145-04-6), phenyl acrylat (s CAS:
937-41-7), dialyl terephtalat (s6 CAS: 1026-92-2) va phenyl metacrylat (sé CAS:
2177-70-0).

[00112] Theo mét s6 phuong 4an cia sang ché, S» gdbm hai nhém -O-C(O)- hoic -
C(0)-0-. Nghia 13, S; gdbm hai nhém -O-C(O)-, hodc S gbm hai nhém -C(0)-O-, hoic
S2 gdm mét nhém -O-C(0)- va mdt nhém -C(0)-O-.

[00113] Theo mot sé phuong an cia sang ché, ciu tric ctia Sz duge thé hién nhu trong

cong thic (4-2),

I I
C——O(Ry70),—C——*
[00114] (4-2).

*

[00115] Trong cong thic (4-2), Ra7 12 C2-Cio alkylen hodic Ca-Cio alkylen dugc thé
halogen. Alkylen gém alkylen mach thing, nhu metylen, etylen, propylen, hodc
butylen. Ho#c alkylen gdm alkylen mach nhanh, nhu isopropylen hoic isobutylen.
Trong cong thirc (4-2), z 1a s6 nguyén nam trong khoang tir 0 dén 10, va cu thé, z bang
0,1,2,3,4,5,6,7, 8,9, hodc 10.

[00116] Theo mét sb phuong &n cua sang ché, dudi dang mdt vi du cu thé khong lam
giéi han pham vi cla sang ché, monome § g@)m it nhat mot monome dugc chon tur
nhém gbém c6: 1,4-butandiol dimetacrylat, 1,6-hexandiol dimetacrylat, etylen glycol
dimetacrylat, dietylen glycol dimetacrylat, trietylen glycol dimetacrylat, tetraetylen
glycol dimetacrylat, 1,3-butandiol dimetacrylat, neopentyl glycol dimetacrylat,
metacrylic anhydrit, dipropyl-2-alyl-2-metylen sucxinat, diprop-2-enyl 2-benzyliden
malonat, va dietyl dialyl malonat.

[00117] Theo mdt sé phuong 4n cua sang ché, 16p phu composit cling gdm 16p phu II1.
Lép phu IIT 1a 16p phu polyme héa plasma duge tao ra trén 16p pha IT bang céach tiép
xtc 16p phti IT véi cac plasma gdm monome €. C4u trac ciia monome € dugc thé hién

nhu trong cong thac (5-1),
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R
C—=C

30
/
Rog \H 0o—z (CFp) xF

¢}

Ras \
/

[00118] (5-1).

[00119] Trong cong thirc (5-1), Z 13 phan két ndi, Ras, Rao va R3o twong tng duoc
chon mot cach doc 14p tir nhém gdm c6 nguyén tir hydro, nguyén tir halogen, C1-Cio
hydrocarbyl va Ci-Cio hydrocarbyl duoc thé halogen, va x 1a s6 nguyén nim trong
khoéng tir 1 dén 20.

[00120] Theo mdt s& phuong an cia sang ché, Z 13 phan két ndi duoc st dung dé két
nbi lién két este voi perflocacbon alkyl. Theo mét sd phuong 4n, Z 1 lién két két nbi,
C1-C4 alkylen hodc Ci-Cs alkylen c6 (cac) nhom thé. Alkylen gdm alkylen mach thing,
nhu metylen, etylen, propylen, hodc butylen. Hoic alkylen gdm alkylen mach nhénh,
nhu isopropylen hodc isobutylen. (Cac) nhém thé gdbm: nguyén tir halogen,
hydrocarbyl, carboxyl, hodc nhom este, v.v..

[00121] Theo mot s phuong 4n cua sang ché, x 13 sé nguyén 16n hon hoic bang 4, va
hon nira x 13 s6 nguyén 16n hon hoic bang 6. Cu thé, x bang nhu 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19 hodc 20, va 1a ¢6 loi dé cai thién dic tinh ky nuéc cta 16p
phu.

[00122] Theo mot sb phwong an cia sang ché, dudi dang mot vi du cu thé khong lam
giéi han pham vi cua sang ché, monome ¢ gém mot hodc nhiéu monome dugc chon tix
nhém gdm cé: 3-(perflo-5-metylhexyl)-2-hydroxypropyl metacrylat (s6 CAS: 16083-
81-1), 2-(perflodexyl) etyl metacrylat (s6 CAS: 2144-54-9), 2-(perflohexyl) etyl
metacrylat (s6 CAS: 2144-53-8), 2-(perflododexyl) etyl acrylat (sé CAS: 34395-24-9),
2-perflooctyl etyl acrylat (s6 CAS: 27905-45-9), 1H,1H,2H,2H-perflooctyl acrylat (s6
CAS: 17527-29-6), 2-(perflobutyl) etyl acrylat (s6 CAS: 52591-27-2), (2H-
perflopropyl)-2-acrylat (s6 CAS: 59158-81-5), va (perfloxyclohexyl) metacrylat (sb
CAS: 40677-94-9).

[00123] Theo mdt sd phuong 4n cua sang ché, 16p phu I 1a 16p phu polyme hoa
plasma dugc tao ra tir cac plasma gdm monome o, va monome f. Lép phu 1T 1a 16p phu

polyme héa plasma duoc tao ra trén 16p phu I bang cach cho 16p phu I tiép xtic véi cac
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plasma gdm monome y va monome 5. L&p phu III 14 16p pht polyme hoa plasma duoc
tao ra trén 16p phu II bang cach tiép xtc 16p phi II v6i plasma ctia monome . Theo
mot s6 phuwong 4n, khong anh huéng dén dic tinh tdng thé cia 16p phu I, 16p phu II,
hodc 16p phu III, 16p phti I ¢6 thé 1a 16p phu polyme hoa plasma dugc tao ra tir cac
plasma gdm monome o, monome P va (cac) monome thich hop khac. Lop phu II ¢6
thé 1a 16p phii polyme héa plasma dugc tao ra trén 16p phu I bang cach cho 16p phu I
tiép xtic v6i cac plasma gdm monome y, monome & va (cac) monome thich hop khac.
L&p phu IIT ¢6 thé 12 16p phit polyme héa plasma dugc tao ra trén 16p phi II bing cach
tiép xuc 16p phit I v6i cac plasma gdm monome & va (cac) monome thich hop khéc.

[00124] Theo mdt s& phwong an cua sang ché, do day cua 16p phu composit nim
trong khoang tir 50nm dén 500nm. Lép pht composit ¢6 thé van duy tri hiéu suét bao
v€ vuot troi mac du cé do day siéu mong nhu vay. Theo mot ) phuong an, 16p nén la
kim loai, va d day ctia 16p phit composit ndm trong khoang tir 80nm dén 150nm, va
cu thé c6 thé bang, ching han, 80nm, 90nm, 100nm, 110nm, 120nm, 130nm, 140nm,
hodc 150nm, va v.v.. Theo mdt sb phuong an, 16p nén 1a bang mach, va do day cuta lép
phii composit nim trong khoang tir 200nm dén 300nm, va cu thé c6 thé bing, ching
han, 200nm, 210nm, 220nm, 230nm, 240nm, 250nm, 260nm, 270nm, 280nm, 290nm

hodc 300nm, va v.v..

[00125] Theo mét s6 phuong an ciia sang ché, ty 16 mol ciia monome o va monome B
ndm trong khoang tir 1:5 dén 5:1, va cu thé c6 thé bﬁng nhu 1:5, 1:4, 1:3, 1:2,5, 1:2,
1:1,5, 1:1, 1,5:1, 2:1, 2,5:1, 3:1, 4:1 hodc 5:1. Theo mdt sb phuong an khéc, ty 1€ mol
ciua monome o va monome 3 ¢ thé cling dugc didu chinh gitta céc ty 1€ khac phu

thudc vao cac trang thai monome cu thé va cac yéu cau bao vé san pham cu thé.

[00126] Theo mét sd phuong 4n ciia sang ché, ty 1é mol ctia monome y va monome &
nam trong khoang tir 3:10 dén 10:3, va cu thé c6 thé bing nhu 3:10, 4:10, 5:10, 6:10,
7:10, 8:10, 9:10, 10:10, 10:9, 10:8, 10:7, 10:6, 10:5, 10:4 hodc 10:3. Theo mdt sd
phuong 4n khéc, ty 1& mol ciia monome y va monome & ¢6 thé ciing dugc didu chinh
gitta cac ty 1¢ khac phu thudc vao céc trang thai monome cu thé va cac yéu cau bao vé

san pham cu thé.

[00127] Theo mot sb phuong an cta sang ché, 16p nén 1a kim loai, nhu sét, magie,
nhdm, ddng hodc (cac) hop kim cua chung. Theo mét sé phwong an khac, 16p nén l1a

cac chat déo, vai, thity tinh, cac hé thdng thiét bi dién, hodc cac thiét bi quang hoc khéc

16



49293 17/33

nhau, va v.v.. Cu thé, cac hé thdng thiét bi dién c6 thé 1 cac bang mach in (PCB), cac
san phim dién ttr, hodc cic ban thanh pham cta hé théng thiét bi dién. Khi 16p nén 1a
san phém dién tir, san phém dién t& co thé 1a, chéng han, nhung khong bi gidi han &,
dién thoai di dong, mdy tinh bang, ban phim, may doc dién ti, thiét bi c6 thé deo duoc,
man hinh, va v.v.. Lop nén c6 thé ciing 1 bit k¥ linh kién dién thich hop cta hé théng
thiét bi dién, va cu thé, linh kién dién c6 thé 1 dién trd, dién dung, tranzito, diot, bd
khuéch dai, ro le, may bién thé, c quy, bd bdo v€, mach tich hop, bd chuyén mach,
LED, man hinh LED, thanh phén ap dién, linh kién quang dién ti, anten hodc b dao
dong, va v.v..

[00128] Theo mot sd phwong an cia sang ché, phuong phap didu ché 16p phu
composit bat ky trong sb cac 16p phit composit néu trén dugc dé xuét. Phuong phap
didu ché nay gdm céc bude:

[00129] cung cap 16p nén, dit 16p nén trong budng phan ung plasma, hut chan khong
budng phan tng plasma dé dat dugc do chan khong trong budng phan tmg plasma ndm
trong khoang tir 20mTorr (2,66Pa) dén 200mTorr (26,66Pa), va dua vao mét hodc

nhiéu khi dugc chon tir nhém gém cO: khi tro He, khi tro Ar, va Oz;

[00130] dua cac hoi hdn hgp gdm monome o va monome f vao trong budng phan tmg

plasma, va bat ché 6 phong plasma dé tao ra 16p phit polyme hoa plasma I; va

[00131] dua céc hoi hdn hop gdm monome y va monome 8 vao trong budng phéan Gng
plasma, va bat ché do phong plasma dé tao ra 16p phu polyme hda plasma II trén 16p
phu 1.

[00132] Theo mdt s6 phuong an cua sang ché, phuong phap didu ché nay ciing gdm
budc: dua hoi ciia monome & vao trong budng phan tng plasma, va bat ché do phong

plasma dé tao ra 16p pht polyme hoéa plasma III trén 16p phu II.

[00133] Theo mdt sé phuong 4n cia sang ché, monome o, monome {3, monome Y,
monome &, monome &, 16p phi I, 16p phu II, 16p pht III v 16p nén 1a nhu da mé ta &
trén.

[00134] Theo mdt sé phuong 4n cua sang ché, dé gia hon nita ting sy dinh bam gitta
16p phti plasma va 16p nén, 16p nén duoc xir Iy trude bang plasma dang song lién tuc.
Cu thé, trong mdi truong khi tro, ché do phoéng plasma dugc bat, va nang lugng phong

plasma nim trong khoang tir 50W dén 500W, va cu thé c6 thé bang nhu 50W, 100W,
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150W, 200W, 250W, 300W, 350W, 400W, 450W, hodc 500W. Thoi gian phong nim
trong khoang tir 30s dén 600s, va cu thé c6 thé 14 nhu 30s, 50s, 100s, 200s, 300s, 400s,
500s, hodc 600s. Theo mét sé phwong an khac, 16p nén duge xt 1y trude bang nhiét,

oxy, hodc burc xa c6 nang lugng cao, v.v..

[00135] Theo mét sé phuong an ctia sang ché, plasma la plasma xung. Luu lugng cta
monome nam trong khoang tir 50ul/phat dén 500ul/phut, va cu thé ¢6 thé bang nhu
100pl/pht, 200ul/phat, 300ul/phat, hodc 400pl/phat. Nhiét d6 bay hoi cia monome
nam trong khoang tir 50°C dén 120°C, va cu thé c6 thé bang nhu 50°C, 60°C, 70°C,
80°C, 90°C, 100°C, 110°C, hoac 120°C. Su bay hoi xay ra trong céc diéu kién chan
khong, va plasma xung duoc tao ra bang cach ap dung phuong thic phong dién ap
xung. Cong sudt xung nam trong khoang tir 50W dén 500W, va cu thé co thé bang nhu
50W, 100W, 150W, 200W, 250W, 300W, 350W, 400W, 450W, hoic 500W. Tan sb
xung nam trong khoang tir 25Hz dén 85kHz, va cu thé c6 thé bang nhu 25Hz, 30 Hz,
35Hz, 40Hz, 45Hz, 50Hz, 55Hz, 60Hz, 65Hz, 70Hz, 75Hz, 80Hz, hoic 85Hz. Hé s
ddy xung nam trong khoang tir 5% dén 85%, va cu thé ¢6 thé bang nhu 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80% hodc 85%.
Thoi gian phéng plasma ndm trong khoang tir 100s dén 36000s, va cu thé c6 thé bing
nhu 100s, 200s, 500s, 1000s, 2000s, 3000s, 4000s, 5000s, 6000s, 7000s, 8000s, 9000s,
10000s, 15000s, 20000s, 25000s, 30000s, 36000s.

[00136] Theo mot s6 phuong 4n cua sang ché, cac phuong phap phéng plasma c6 thé
1a cdc phuong phap phong khac nhau thong thudong, ching han, phéng dién khong dién
cuc (ching han, phong dién két hop cam Gng tin sé vo tuyén, phong dién vi song),
phong dién mot dién cuc (chéng han, phéng dién hoa, tia plasma dugc tao ra béng cach
phong dién mot dién cuc don), phong dién hai dién cuc (chang han, phéng dién hang
rdo dién moi, phong dién phat sang tan sb vo tuyén dién cuc tiép xiic) va phong dién
da dién cuc (chang han, phong dién bang cach sit dung mot dién cuc ndi lam dién cuc
thir ba).

[00137] Thiét bi cling duge dé xut bodi mot sd phuong 4n cta sang ché. {t nhat mot
phan cta bé mit cua thiét bi duogc cung cip 16p phu bat ky trong sb cac 16p phu
composit da néu & trén. Theo mot sb phuong an, 16p pht bao vé da néu & trén dugc tao
ra trén mot phén hodc toan bd bé mit cua thiét bi.

[00138] Séng ché con dugc md ta trong cac phuong 4n cu thé sau day.
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[00139] Phuong an

[00140] MO ta cac phuong phap thi nghiém

[00141] Thir nghiém bat ngudn dudi nudc 6 dién ap 20,5V: quy trinh thir nghiém 1a
nhu sau: 1. dién ap 20,5V dugc cung cip cho cac bang mach bing bd ngudn; 2. cac
bang mach dugc nhung trong nudc; 3. dong dién dugc phat hién bdi may tinh; 4. Thoi
gian 16i (dong dién > 0,6mA) dugc ghi lai.

[00142] Tht nghiém phun mudi: thir nghiém nay dugc thuc hién theo GB/T 2423.18-
2000 phuong phap thir nghiém moéi truong dbi vaoi cac san phim dién va dién tir.
[00143] Tho nghiém do day 16p pha: thiét bi do d6 day mang American Filmetrics
F20-UV dugc str dung dé thir nghiém.

[00144] Thi nghiém dién-hoa: thiét bi phan tich dién-héa Shanghai Chenhua
CHI660E C20704 duoc st dung dé thir nghiém dudng cong phén cuc trong dung dich
trung tinh NaCl 3,6%. Cac diéu kién thtr nghiém gdm: dién thé in mon nam trong
khoang tr -600mv dén +600mv, tdc do quét b'fmg 0,00033mv/s, va thoi gian quét la
600s.

[00145] Phuong 4n 1

[00146] Bang mach, tAm Mg va tAm Fe duoc dit trong buéng plasma, buéng nay duoc
hat chan khong dén 40mTorr (5,33Pa), va khi heli dugc dua vao & luu lugng 60sccm.
Ché d6 phong plasma & tin s6 vo tuyén duge bat d xi 1y so bd cac 16p nén, cong sut
phong dién trong giai doan xit ly so bd nay 1a 150W, va thoi gian phong dién la 600s.
[00147] Sau d6, hdn hop g61n monome 1,4-butandiol diacrylat va monome
tetrahydrofurfuryl acrylat (ty 18 khdi lugng 1a 2:1) duge dwa va duge lam bay hoi &
nhiét do bay hoi bang 100°C va sau d6 duoc dua vao trong budng dé ling dong hoi
héa hoc plasma. Luu luwong ctia hdn hop bing 150ul/phut. Céc plasma trong budng
dugc tao ra bang cach phong dién tan sb v tuyén, va ché d6 diu ra la xung. Cong sut
phong dién bang 50W, tin s6 bang 45Hz, hé s6 diy xung bang 25%, va thoi gian
phéng dién 1a 3600s.

[00148] Sau d6, hdn hgp gdm monome 1,6-hexandiol diacrylat va monome phenyl
metacrylat (ty 18 khéi lugng bang 1:1) duoc dwa vao va dugc lam bay hoi & nhiét do
bay hoi bing 120°C va sau d6 dugc dua vao trong budng dé ling dong hoi hoa hoc

plasma. Luu luong ctia hdn hop bang 100ul/phit. Cac plasma trong budng duoc tao ra

19



49293 20/33

bang cach phong dién tan sb vo tuyén, va ché do diu ra 12 xung. Cong suit phong dién
bang 20W, tan sb bang 25Hz, hé sé diy xung bing 65%, va thoi gian phéng dién l1a
7200s.

- [00149] Sau d6, monome 3-(perflo-5-metylhexyl)-2-hydroxypropyl metacrylat duoc
dwa vao va duoc lam bay hoi ¢ nhiét d6 bay hoi bang 120°C va sau d6 dugc dua vao
trong budng d ling dong hoi héa hoc plasma. Luu luong clia monome bing
100ul/phiit. Céc plasma trong budng duoc tao ra bang cach phong dién tan sd vo tuyén,
va ché @6 dau ra 1a xung. Cong sudt phéng dién bang 180W, tin s bang 35Hz, hé sb
diy xung bang 45%, va thoi gian phéng dién 1a 7200s.

[00150] Sau khi phu, khong khi nén duoc dua vao dé khoi phuc budng nay vé ap suét
binh thudng. Bang mach duoc 14y ra ding cho thir nghiém bat ngudn duéi nudce & dién
ap 20,5V. TAm Mg va tim Fe dugc ldy ra dé thir nghiém phun mudi. Céc két qué thir
nghiém duoc liét ké trong bang 1.

[00151] Phuong 4n 2

[00152] Bang mach, tAm Mg va tAm Fe dugc dit trong bu?)ng plasma, buéng nay dugc
hat chan khong dén 8mTorr (1,07Pa), va khi heli dugc dua vao ¢ luu lugng béng
80sccm. Ché do phong plasma & tan sb v6 tuyén dugc bat dé xir Iy so bd cac 16p nén,
cong suat phong dién trong giai doan xir Iy so bd nay bang 180W, va thoi gian phong
dién 1a 300s.

[00153] Sau d6, hdén hop gdbm monome trietylen glycol dimetacrylat vd monome
glyxidyl metacrylat (ty 1& khdi luong bing 2:1) dugc dua vao va dugc lam bay hoi &
nhiét do bay hoi bang 180°C va sau d6 duoc dua vao trong budng dé ling dong hoi
héa hoc plasma. Luu lwong cia hdn hop bang 110ul/phit. Cac plasma trong budng
dugc tao ra bang cach phéng dién tin s v6 tuyén, va ché do diu ra 1a xung. Cong sut
phong dién bing 50W, tin sd bing 45Hz, hé sé diy xung bing 45%, va thdi gian
phong dién 1a 3000s.

[00154] Sau d6, hdn hop gdm monome 1,3-butandiol dimetacrylat va monome 2-
phenoxyetyl acrylat (ty 1¢ khdi luong bing 1:2) dugc dwa vao va duoc lam bay hoi &
nhiét do bay hoi bang 180°C va sau d6 duoc dua vao trong budng dé ling dong hoi
héa hoc plasma. Luu lugng cua hdn hop biang 250ul/phit. Cac plasma trong budng

dugc tao ra bang cach phong dién tan so vO tuyen, va ché do dau ra la xung. Cong suat
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phong dién bing 26W, tin sb bang 85Hz, hé s diy xung bing 25%, va thoi gian
phong dién la 7200s.

[00155] Sau d6, monome 2-(perflohexyl) etyl metacrylat dugc dua vao va dugc lam
bay hoi ¢ nhiét do bay hoi bang 120°C va sau d6 duoc dua vao trong budng dé ling
dong hoi héa hoc plasma. Luu lugng ctia monome bang 100pl/phut. Cac plasma trong
budng duoc tao ra bing cach phong dién tin sb vo tuyén, va ché d6 dau ra 1a xung.
Cong suat phong dién bang 90W, tan s6 bang 65Hz, hé s6 day xung bang 65%, va thoi
gian phéng dién la 1800s.

[00156] Sau khi phi1, khong khi nén duge dua vao dé khoi phuc budng nay vé ap suit
binh thuong. Bang mach dugc léy ra dung cho thtr nghiém bat nguén dudi nudc & dién
ap 20,5V. TAm Mg va tim Fe dugc 1dy ra dé thi nghiém phun mudi. Cac két qua thu
nghiém dugc liét ké trong bang 1.

[00157] Phuong én 3

[00158] Bang mach, tAm Mg va tAm Fe duoc dit trong budng plasma, budng nay dugc
hut chan khong dén 80mTorr (10,67Pa), va khi heli dwoc dua vao & luu luong bing
160sccm. Ché do phéng plasma & tAn sb vo tuyén duoc bat dé xu ly so bd cac 16p nén,
codng sut phong dién trong giai doan xir Iy so bd nay bang 180W, va thoi gian phoéng
dién 1a 300s.

[00159] Sau d6, hdn hop gém monome 1,6-hexandiol diacrylat va monome 3,4-
epoxyxyclohexylmetacrylat (ty 1& khdi lugng bang 2:1) duge dua vao va duoc 1am bay
hoi & nhiét d6 bay hoi bang 180°C va sau d6 dugc dwa vao trong budng dé ling dong
hoi héa hoc plasma. Luu lwong ctia hdn hop bang 200ul/phit. Cac plasma trong budng
duoc tao ra bang cach phong dién tin sb vo tuyén, va ché do dau ra 1a xung. Cong sudt
phéng dién bang 50W, tin s bang 50Hz, hé s6 diy xung bang 45%, va thoi gian
phong dién 1a 2400s.

[00160] Sau d6, hdn hop gdm monome 1,6-hexandiol diacrylat va monome phenyl
acrylat (ty 1é khoi lugng bang 3:2) dugce dua vao va dugce 1am bay hoi & nhiét do bay
hoi bang 180°C va sau d6 dwoc dwa vao trong budng dé ldng dong hoi hoa hoc plasma.
Luu luong ctia hdn hop bang 280pl/phut. Cac plasma trong budng duogc tao ra bing
cach phong dién tan sb vo tuyén, va ché do dau ra la xung. Cong suit phong dién bang

20W, tan sb bang S0Hz, hé sb ddy xung bang 15%, va thoi gian phong dién 1a 3000s.
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[00161] Sau d6, monome 2-(perflohexyl) etyl metacrylat dugc dua vao va duge lam
bay hoi & nhiét d6 bay hoi bang 120°C va sau d6 duoc dua véo trong budng dé ling
dong hoi hoa hoc plasma. Luu luong ciia monome bang 160ul/phut. Cac plasma trong
budng duoc tao ra bang cach phéng dién tan sb vo tuyén, va ché do dau ra 13 xung.
Cong suat phong dién bang 180W, tAn sb bing 50Hz, hé sb diy xung bang 15%, va
thoi gian phong dién 1a 2600s.

[00162] Sau khi phu, khong khi nén duge dwa vao dé khoi phuc budng nay vé ap suét
binh thudong. Bang mach duoc 1dy ra ding cho thir nghiém bat ngudn dudi nude & dién
ap 20,5V. TAm Mg va tim Fe dugc iy ra dé thir nghiém phun mudi. Cac két qua the
nghiém dugc liét ké trong bang 1. Thir nghiém dién-hoa dugc thuc hién trén tAm Mg
da dugc phu va tAim Mg khong dugc phu, duong cong Tafel thu duge va duge thé hién
trén Fig.1, va cac két qua vé thong s dién-hoa thu dugc bang cach lam khop dudng
cong nay dugc liét ké trong bang 2.

[00163] Phuong 4n 4

[00164] Béang mach, tim Mg va tdm Fe dugc dit trong budng plasma, budng nay dugc
hat chan khong dén 80mTorr (10,67Pa), va khi heli dugc dua vao & luu lugng béng
120sccm. Ché d phéng plasma & tan sb vo tuyén duoc bat dé xir Iy so bd cac 16p nén,
cong suit phong dién trong giai doan xir Iy so b nay bang 500W, va thoi gian phéng
dién 1a 300s.

[00165] Sau d6, hdn hgp gdm monome neopentyl glycol dimetacrylat va monome
3,4-epoxyxyclohexylmetyl-3,4-epoxyxyclohexylcarboxylat (ty 1& khbi lugng bang 2:1)
dugc dua vao va dugc lam bay hoi & nhiét dd bay hoi béng 160°C va sau d6 duoc dua
vao trong budng dé ling dong hoi héa hoc plasma. Luu lugng cta hdn hop bang
300pl/phut. Céac plasma trong budng duoc tao ra bang cach phéng dién tan sé vo tuyén,
va ché d6 diu ra 1a xung. Cong suit phéng dién bang 80W, tin sb bang 25Hz, hé sb
day xung bang 50%, va thoi gian phéng dién 1a 3600s.

[00166] Sau d6, hdn hop gdm monome neopentyl glycol dimetacrylat va monome
dialyl terephtalat (ty 1¢ khdi lugng bing 2:1) dugc dua vao va dugce lam bay hoi &
nhiét do bay hoi bang 180°C va sau d6 dugc dua vao trong budng dé ling dong hoi
héa hoc plasma. Luu lugng ctia hdn hgp bang 400ul/phut. Cac plasma trong budng

duogc tao ra bang cach phong dién tan so vo tuyén, va ché do dau ra l1a xung. Cong suat
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phong dién bang 100W, tan sb bang 45Hz, hé sb ddy xung bang 45%, va thoi gian
phéng dién 1a 3600s.

[00167] Sau dd, monome 2-(perflododexyl) etyl acrylat dugc dua vao va dugc lam
bay hoi & nhiét do bay hoi bang 130°C va sau d6 duoc dua vao trong budng dé ling
dong hoi hoa hoc plasma. Luu lrong ciia monome bang 150ul/phit. Cac plasma trong
buéng duoc tao ra béng cach phong dién tdn sb vo tuyén, va ché do dau ra 1a xung.
Cong suat phong dién bang 150W, tin sb bing 35Hz, hé sb ddy xung bang 50%, va
thoi gian phong dién 1a 5400s.

[00168] Sau khi phil, khong khi nén dugc dua vao dé khoi phuc budng nay vé ap suét
binh thudng. Bang mach duoc 14y ra dung cho thir nghiém bat ngudn dudi nude & dién
ap 20,5V. TAm Mg va tdm Fe dugc 14y ra dé thir nghiém phun mubi. Cac két qua thu
nghiém duogc liét ké trong bang 1.

[00169] Phuong an so sanh 1

[00170] Bang mach, tim Mg va tdm Fe dugc dit trong budng plasma, budng nay dugc
hit chan khong dén 80mTorr (10,67Pa), va khi heli dugc dua vao & luu luong bing
160sccm. Ché d6 phong plasma ¢ tin s& vo tuyén duogc bat dé xir 1y so bd cac 16p nén,
cong sudt phong dién trong giai doan xir Iy so bd nay bang 180W, va thoi gian phoéng
dién 1a 300s.

[00171] Sau d6, hdn hop gdm monome 1,6-hexandiol diacrylat va monome phenyl
acrylat (ty 1& khéi lugng bang 3:2) duge dwa vao va duge lam bay hoi ¢ nhiét do bay
hoi bang 180°C va sau d6 dugc dua vao trong budng dé ling dong hoi hoa hoc plasma.
Luu luong ctia hdn hop bang 280pul/phit. Cac plasma trong budng duogc tao ra bing
cach phong dién tan sd vo tuyén, va ché 6 diu ra 1a xung. Cong sudt phong dién bang
20W, tan s6 bang 50Hz, hé s6 ddy xung bang 15%, va thoi gian phéng dién la 5400s.
[00172] Sau d6, monome 2-(perflohexyl) etyl metacrylat dugc dua vao va dugc lam
bay hoi & nhiét do bay hoi bing 120°C va sau d6 dugc dua vao trong budng dé ling
dong hoi héa hoc plasma. Luu lugng ciia monome bang 160pul/phiit. Cac plasma trong
budng dugc tao ra bang cach phong dién tan s vo tuyén, va ché d6 dau ra la xung.
Cong suat phong dién bang 180W, tan sb bang 50Hz, hé s6 ddy xung bing 15%, va
thoi gian phong dién 1a 2600s.

23



49293 24/33

[00173] Sau khi phi1, khong khi nén duge dua vao dé khdi phuc budng nay vé ap suit
binh thudong. Bang mach duogc 1y ra ding cho thir nghiém bat ngudn dudi nude &
20,5V. Tam Mg va tim Fe duoc iy ra dé thir nghiém phun mudi. Cac két qua thw
nghiém dugc liét ké trong bang 1.

[00174] Phuong dn so sénh 2

[00175] Bang mach, tAm Mg va tdm Fe duoc dit trong budng plasma, budng nay dugc
hat chan khong dén 40mTorr (5,33Pa), va khi heli dugc dua vao & luu luong béng
60sccm. Ché do phong plasma duoc bat dé xir 1y so bd cac 16p nén, cong sudt phong
dién trong giai doan xir Iy so bd nay bang 150W, va thoi gian phong dién 1a 600s.
[00176] Sau d6, hdn hop gdbm monome 1,4-butandiol diacrylat va monome
tetrahydrofurfuryl acrylat (ty 1& khéi lugng bang 2:1) dugce dua vao va dugc 1am bay
hoi & nhiét d6 bay hoi bang 100°C va sau d6 duoc dua vao trong budng dé ling dong
hoi héa hoc plasma. Luru lugng ctia hdn hop bang 150ul/phut. Cac plasma trong budng
dugc tao ra bang cach phong dién tan sb vo tuyén, va ché dd ddu ra 1a xung. Cong suit
phéng dién biang 50W, tan s bang 45Hz, hé sé diy xung bing 25%, va thoi gian
phong dién 1a 3600s.

[00177] Sau d6, monome 1,6-hexandiol diacrylat dugc dua vao va dugce lam bay hoi &
nhiét do bay hoi bang 120°C va sau d6 dugc dua vao trong budng dé ling dong hoi
héa hoc plasma. Luu lugng ctia monome bang 100ul/phit. Cac plasma trong budng
duoc tao ra bang cach phong dién tan sb vo tuyén, va ché do diu ra la xung. Cong suit
phong dién bing 20W, tin sé bang 25Hz, hé s6 day xung bing 65%, va thoi gian
phong dién 1a 7200s.

[00178] Sau d6, monome 3-(perflo-5-metylhexyl)-2-hydroxypropyl metacrylat duoc
dua vao va dugc lam bay hoi & nhiét d6 bay hoi béng 120°C va sau d6 dugc dua vao
trong budng dé ling dong hoi héa hoc plasma. Luu lugng ciia monome bing
100ul/phut. Céc plasma trong budng dugc tao ra bing cach phong dién tan sé vo tuyén,
va ché d6 diu ra la xung. Cong suit phéng dién bang 180W, tan s6 bang 35Hz, hé sb
day xung bing 45%, va thoi gian phong dién 1a 7200s.

[00179]  Sau khi phu, khong khi nén dugc dwa vao dé khdi phuc budng nay vé ap

suét binh thudng. Bang mach dugc 14y ra dung cho thir nghiém bat ngudn duéi nude &
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20,5V. TAm Mg va tim Fe dugc 1ay ra dé thir nghiém phun mudi. Cac két qua thu
nghiém duogc liét ké trong bang 1.
Bang 1. Két qua thir nghiém dic tinh cia cac phuong an tir 1 dén 4 va cac phwong an

sosanh 1 va2

Thir nghiém dac tinh cua 16p phu
Th nghl?m'l?at,nguon dusi Thir nghiém phun mubi (dung dich NaCl 5%)
, , nudce & digp ap 20,5V
Phuong an/Phuong an
so sénh | doday | o fggp | dOddy | hoi |16p | dOdAY | hoi
16p nén thoi gian | . A .
(nm) nén | (nm) | gian |[nén| (nm) | gian
o bang 5 gio 52
Phuong an 1 mach 255 phiit Fe 100 82 gio| Mg 137 56 gio
o bang 5gio 15
Phuong an 2 mach 260 philt Fe 125 |84 gio| Mg 125 |60 gio
. bang 6 gio 15
Phuong an 3 mach 273 phiit Fe 98 96 gido| Mg 100 |72 gio
o, bang 4 gid 40
Phuong an 4 mach 252 phiit Fe 108 |74 gio] Mg 107 |50 gio
o . bang 3 gio 20
Phuong 4n so sanh 1 mach 264 phiit Fe 115 |60 gid| Mg 105 |38 gio
o . bang 2 gio 40
Phuong an so sanh 2 mach 260 phiit Fe 105 |42 gio] Mg 132 |24 gio

Bang 2. Két qua ctia thir nghiém vé thong sb dién-hoa theo phuong 4n 3

dién thé an mon

; 5| dodaylop | matdo dong dien
Phuong an 16p nén phis (nm) (Alem?) (V)
100 1,876e” -1,128
Phuong én 3 Mg
0 5,322¢7 -1,385

[00180] Tur cac két qua thir nghiém dic tinh cta cac phuong an tir 1 dén 4 va cac
phuong 4n so séanh 1 va 2 trong bang 1 & trén, c6 thé nhén thiy rang cac phuong an 1-4
c6 loi thé 15 rang trong thoi gian thir nghiém bat ngudn dudi nude & dién ap 20,5V va
thoi gian thir nghiém phun mubi so véi cac phuong an so sanh 1 va 2. Cac két qué thu
nghiém dic tinh cho thay rang 16p phu composit cia sang ché gdm 16p phu co ban va
16p pht chéng an mon va véi d day siéu mong ¢6 hiéu suit bao vé vuot troi. Lép phu
co ban dugc tao ra tlr plasma ctia monome c¢6 cu tric epoxy trén co s& nhém este da

chtrc va plasma ctia chat két hgp trén co s este, va 16p phu chong dn mon dugec tao ra
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tr plasma cia monome trén co s¢ este khong no c6 (cac) vong thom va plasma cia
chit két hop trén co s& este. Trong khi d6, cac phuong an 1-3 ¢ thoi gian dai hon
trong thtr nghiém bat nguén dudi nude & dién ap 20,5V va thr nghiém phun mudi so
v6i phuong an 4, cho thiy ring khi nhom este da chirc c6 ciu triic epoxy trong 16p phi
co ban 12 enolate este cdu triic, 16p phit composit ¢6 hiéu sudt tét hon bao vé.

[00181] Tir cac két qua thi nghiém thong sé dién-hoa ctia phuong 4n 3 trong bang 2 &
trén, c6 thé nhan thiy rang, tim Mg khong dugc phu trong dung dich trung tinh NaCl
3,6% c6 kha nang chdng an mon rat kém, va sy an mon dién-héa xay ra. Phan tng
anot 12 qua trinh hoa tan ctia magie 1am mét cac dién tir, va phan tng catot 1a qua trinh
thodt hydro ra khéi nuée c6 dién tir. Nhan thiy trong cac thir nghiém nay rang dién thé
an mon ciia tim Mg khong duoc phu 14 -1,385V, va dién thé an mon cua tim Mg da
dugc phu 14 -1,128V, cho thdy rang dién thé in mon giam 23% nho 16p phu, va kha
nang chdng an mon dwoc ting 1én. Mat do dong dién cua tim Mg da duoc phu la
1,876e®A/cm?. So véi tim Mg khong duoc phu, mét d6 dong dién cia tim Mg da
dugc phu da giam 4 bac vé do 16n, cho thay ring tim Mg da dugc phu c¢6 hiéu suét bao
vé vuot troi.

[00182] Mic du sang ché da duoc boc 16 ¢ trén, ban mo ta nay khong bi gigi han & do.
Ngudi ¢6 k§ ning trong linh vuc nay c6 thé sira dbi va thay ddi cac phuong 4n ma
khong di tréch khéi tinh thin va pham vi cta sang ché. Do d6, pham vi bao ho cua
sang ché s& 14 pham vi duge xéac dinh trong trong cac diém yéu cau bao ho.

Pon nay yéu ciu huéng quyén uu tién tir don yéu ciu cAp Bing doc quyén sang ché
Trung quéc s6 202110242082.0, ndp ngay 4, thang 3, 2021, va c6 tén “LOP PHU
COMPOSIT, PHUONG PHAP DIEU CHE VA THIET BI”, toan bd ndi dung cia don

nay dugc dua vao day bang cach vién dan.
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YEU CAU BAO HQ
1. Lép pht composit, trong d6 16p phit composit nay bao gdm 16p pha I va 16p phu II
duoc lang dong trén 16p nén,
trong d6 16p phu I 1a 16p phd polyme hoa plasma dugc tao ra tir cac plasma bao
gém monome o, v4 monome f;
trong do6 16p phu II 1a 16p phu polyme héda plasma duge tao ra trén 16p pht I
bang cach cho 16p phu I tiép xuc véi cac plasma bao gdm monome y v monome §;

trong d6 ciu triic ctia monome o duoc thé hién nhu trong cong thire (1-1),

R3
/ ~
B A R R O
4 1\ /
R2

(I-1)
trong d6 Ry dugc chon tir CH hodc C3-Cg xycloalkyl, R2, R3 va R4 twong tng
duoc chon mdt cach doc 1ap tir lién két két ndi hodc Ci-Cs alkylen, R, va Rs khong
duoc két ndi véi ciing mét nguyén tir cacbon khi Ry va Rs déu 1a cac lién két két ndi, A
14 phan két nbi, va B bao gdm lién két khong no cacbon-cacbon hoic cdu tric epoxy;

trong d6 ciu tric ctia monome P duoc thé hién nhu trong cong thie (2-1),

Rs Rz
R6>_<S>—<R9
Rg R1o0
(2-1)

trong d6 Sibao gém it nhat mot nhém -O-C(O)- hodc -C(0)-0-, va Rs, Re, Ry,
Rg, Ro va Ry twong tmg dugc chon mét cach doc 1ap tir nhém gém c¢6 nguyén tir hydro,
nguyén tir halogen, C1-Cio alkyl va C1-Cio alkyl dugc thé halogen;

trong d6 cau triic ctia monome v duoc thé hién nhu trong cong thirc (3-1),

R11>_<R12
Ar Xe—T—Y; R1s
(3-D
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trong d6 Ar 1 cu trac c6 (cac) vong thom, Ti 1 -O-C(0)- hoic -C(0)-0-, X;
la phén két nbi, Y1 12 phﬁn két ndi, va Ri1, Rz va Rys tuwong Ung dugc chon mdt cach
doc 1ap tir nhém gdm cé nguyén tir hydro, nguyén tir halogen, Ci-Cio alkyl va Ci-Cio

alkyl dugc thé halogen; va

trong d6 cAu triic ciia monome & dugc thé hién nhu trong cong thire (4-1),

R14>_<R16

R1s S>—<R18
R¢7 R1g
(4-1)

trong d6 Sz bao gdm it nhat mét nhém -O-C(O)- hodc -C(0)-0-, va Rya, Ris, Rus,
Ri7, Ris va Ryg tuwong tmg dugc chon mot cach dc 1ap tir nhom gdm cé nguyén tir
hydro, nguyén tir halogen, C1-Ci¢ alkyl va C1-Cio alkyl dugc thé halogen.
2. L6p phti composit theo diém 1, trong d6 A 14 -O-C(O)- hoic -C(0)-O-.
3. Lép phit composit theo diém 2, trong d6 ciu tric ctia monome o dugc thé hién nhu

trong cong thue (1-2),

Ra2o \ /Rzz
——C
— Ry
R21/ wl——o—R4—R< >O
R2
(0]
(1-2)

trong do Rao, R21 va Ry twong ing dugc chon mdt cach doc 1ap tr nhom gém
¢6 nguyén tir hydro, nguyén tit halogen, C1-Cio alkyl va Ci-Cio alkyl dugc thé halogen.
4. Lép phi composit theo diém 1, trong d6 Rs, Re, R7, Rs, Ro, Rio, Ri1, Riz, Ris, Rua,
Ris, Ris, Ri7, Rig va Rig twong tng duge chon mdt cach doc 1dp tr nhom gém co

nguyén t hydro va metyl.

5. Lép pht composit theo diém 3, trong d6 Rao, Ra1 va Ry twong tng duoc chon mot

cach doc 1ap tir nhém gdém c6 nguyén tir hydro va metyl.

6. L6&p phti composit theo diém 1, trong d6 monome a bao gdm mot hodc nhidu

monome duge chon tir nhém gdm c6: glyxidyl metacrylat, tetrahydrofurfuryl acrylat,
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3.,4-epoxyxyclohexylmetyl-3,4-epoxyxyclohexylcarboxylat, 3,4-
epoxyxyclohexylmetacrylat, 3,4-epoxyxyclohexylmetylmetacrylat, 1,2-epoxy-4-
vinylxyclohexan, bis (2,3-epoxyxyclopentyl) ete, 2,3-epoxyxyclopentylxyclopentyl ete,
vinylxyclohexen diepoxit, diisopren diepoxit va bis ((3,4-epoxyxyclohexyl) metyl)
adipat.

7. L6p phtt composit theo diém 1, trong d6 S; va/hodc S; bao gdm hai nhém -O-C(0)-
hoac -C(0)-0O-.

8. Lép phti composit theo diém 7, trong d6 cdu tric cta S; duge thé hién nhu trong

cdng thic (2-2),

ﬁ ﬁ
C——O0(R230)y—C
(2-2)

* *

trong d6 Ras 12 C2-Cio alkylen hodic C2-Cio alkylen duoc thé halogen, va y 1a sb

nguyén nam trong khoang tir 0 dén 10.

9. L6p phti composit theo diém 1, trong d6 monome P bao gdm it nhat mot monome
dugce chon tir nhém gém c6: 1,4-butandiol dimetacrylat, 1,6-hexandiol dimetacrylat,
etylen glycol dimetacrylat, dietylen glycol dimetacrylat, trietylen glycol dimetacrylat,
tetraetylen glycol dimetacrylat, 1,3-butandiol dimetacrylat, neopentyl glycol
dimetacrylat, metacrylic anhydrit, diprop-2-enyl-2-metylen sucxinat, diprop-2-enyl 2-
benzyliden malonat, va dietyl dialyl malonat.

10. Lép pht composit theo diém 1, trong d6 ciu tric ctiia X; dugc thé hién nhu trong

cong thuc (3-2),

=X X2~
(3-2)
trong d6 Xi1 1a lién két két ndi, -O- hoic -C(0)-, va X1, 1a lién két két ndi, C;-
Cio alkylen hodc C1-Cip alkylen dugc thé halogen; va
Y1 14 lién két két néi, C1-Cio alkylen hodc Ci-Cio alkylen duogc thé halogen.
11. L6p pht composit theo diém 1, trong d6 Ar 1a cdu triic vong benzen hodc ciu tric

vong benzen c6 (c4ac) nhom thé.
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12. Lép pha composit theo diém 11, trong dé cAu tric ciia monome y dugc thé hién

nhu trong cong thire (3-3),

R11>_<R12
/ \ X T—Y1 Ri3

Yo—Tr—X; \——

R24 >—<

Ros Rag
(3-3)
trong d6 Tz 12 -O-C(0)- hoic -C(0)-O-, X 1a phan két ndi, Y2 1a phan két ndi,
va Ra4, R2s5 va Ros tuong ting duge chon mot cach doc lap tir nhom gém c6 nguyén tur
hydro, nguyén tir halogen, C1-Cip alkyl va Ci-Cio alkyl duoc thé halogen.
13. Lép pha composit theo diém 12, trong d6 cau tric ctia Xa duge thé hién nhu trong

cong thirc (3-4),

XX
(3-4)
trong d6 Xo1 1a lién két két ndi, -O- hoic -C(O)-, va X2, 1a lién két két ndi, C;-
Cio alkylen hodc Ci-Cip alkylen dugc thé halogen; va
Y> 12 lién két két ndi, C1-Cro alkylen hoac C;-Cyo alkylen dugc thé halogen.
14. L6ép phti composit theo diém 12, trong d6 Ras, Ras va Ras tuong tmg duge chon
mot cach ddc lap tir nhém gdm c6 nguyén tir hydro va metyl.

15. Lép pht composit theo diém 1, trong d6 monome v bao gdm it nhit mot monome
dugc chon tir nhém gdm c6: 2-phenoxyetyl acrylat, phenyl acrylat, dialyl terephtalat
va phenyl metacrylat.

16. Lop phi composit theo diém 7, trong d6 céu tric cia Sy duge thé hién nhu trong

cong thtic (4-2),

O 0]
H—O(RNO)Z—‘CI}
(4-2)

* *
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trong d6 Ra7 1 C2-Cyp alkylen hodc C>-Cio alkylen dugc thé halogen, va z 13 s6

nguyén nam trong khoang tir 0 dén 10.

17. Lép pha composit theo diém 1, trong d6 monome & bao gdm it nhit mot monome
duge chon tir nhém gdm c6: 1,4-butandiol dimetacrylat, 1,6-hexandiol dimetacrylat,
etylen glycol dimetacrylat, dietylen glycol dimetacrylat, trietylen glycol dimetacrylat,
tetraetylen glycol dimetacrylat, 1,3-butandiol dimetacrylat, neopentyl glycol
dimetacrylat, metacrylic anhydrit, dipropyl-2-alyl-2-metylen sucxinat, diprop-2-enyl
2-benzyliden malonat, va dietyl dialyl malonat.

18. L6p phti composit theo diém 1, con bao gdm 16p ph 111, trong d6 16p pha 11T 13 16p
phu polyme hoa plasma duoc tao ra trén 16p phu II bang cach tiép xtc 16p pha II véi
céc plasma bao gdm monome &; va cAu tric cia monome & duge thé hién nhu trong

cdng thirc (5-1),

/
Rog \\l I O Z (CFy) xF

(5-1)

trong d6 Z 1a phan két ndi, Ras, Rag va R3o tuong ing duoc chon mot cach doc
1ap tir nhém gdm cb nguyén tir hydro, nguyén tir halogen, C1-Cio hydrocarbyl va Ci-
C1o hydrocarbyl duge thé halogen, va x 1a s6 nguyén nim trong khoang tir 1 dén 20.
19. L6p phti composit theo diém 18, trong d6 Z 1a lién két két nbi, C1-Cq alkylen hodc
C1-C4 alkylen c6 (cac) nhom thé, va x 13 s6 nguyén 16n hon hoic bang 5.
20. L6p pht composit theo diém 18, trong d6 Ras, Rag va Rso twong tng duge chon
mdt cach doc 1ap tir nhém gdm c6 nguyén tir hydro va metyl.
21. L6p phti composit theo diém 18, trong d6 monome € bao gdm mét hodc nhiéu
monome dugc chon tir nhém gdm c6: 3-(perflo-5-metylhexyl)-2-hydroxypropyl
metacrylat, 2-(perflodexyl) etyl metacrylat, 2-(perflohexyl) etyl metacrylat, 2-
(perflododexyl) etyl acrylat, 2-perflooctyl etyl acrylat, 1H,1H,2H,2H-perflooctyl
acrylat, 2-(perflobutyl) etyl acrylat, (2H-perflopropyl)-2-acrylat, va (perfloxyclohexyl)
metacrylat.

22. Lép phit composit theo diém 1, trong d6 do day cua 16p phii composit ndm trong
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khoang tir 50nm dén 300nm.

23. L6p phi composit theo diém 1, trong d6 ty 1é mol clia monome o va monome f
nam trong khoang tir 1:5 dén 5:1.
24. Lép phu composit theo diém 1, trong d6 ty 16 mol clia monome y va monome &
nam trong khoang tir 3:10 dén 10:3.
25. Lép pha composit theo diém 1, trong d6 16p nén 1a kim loai, chét déo, vai, thay
tinh, hé thong thiét bi dién, thiét bi quang hoc hoic linh kién dién.
26. Phuong phép diéu ché ctia 16p phit composit nhu duge néu trong diém bét ky trong
s6 cac diém tir 1 dén 25, trong d6 phuong phap nay bao gdm céc bude:

cung cip 16p nén, dat 16p nén trong budng phan tng plasma, hiit chan khong
budng phan g plasma dé dat dugc d chan khong trong budng phan tmg plasma nim
trong khoang tir 20mTorr (2,66Pa) dén 200mTorr (26,66Pa), va dua vao mdt hodc
nhiéu khi dugc chon tir nhom gém c6: khi tro He, khi tro Ar, va Og;

dwa cac hoi hdn hop bao gdm monome o va monome [ vao trong budng phan
ting plasma, va bat ché do phong plasma dé tao ra 16p phi polyme hoa plasma I; va

dua céc hoi hon hgp bao gdm monome y va monome 8 vao trong budng phan
g plasma, va bat ché do phong plasma dé tao ra 16p phi polyme héa plasma II trén
16p phu L.
27. Phuong phép diéu ché theo diém 26, bao gom:

dua hoi ctia monome € vao trong budng phan Gng plasma, va bét ché do phéng

plasma dé tao ra 16p pht polyme hoa plasma III trén 16p phu II.

28. Phuong phép diéu ché theo diém 26, trong d6 plasma 1a plasma xung.

29. Phuong phép diéu ché theo diém 28, trong d6 plasma xung dugc tao ra bang cach
ap ché do phong dién 4p xung, trong d6 cong suét xung nam trong khoang tir 50W dén
500W, tin s6 xung ndm trong khoang tir 25Hz dén 85kHz, hé sé day xung nam trong
khoang tir 5% dén 85%, va thoi gian phong plasma nim trong khoang tr 100s dén
36000s.

30. Thiét bi, trong d6 it nhdt mot phan ctia bd mit cua thiét bi dwoc cung cip 16p phu

composit nhu durge néu trong diém bt ky trong sb cac diém tir 1 dén 25.
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Tech: TAFEL

File: Onm, uncoated Mg Sheet.bin
E ban diu (V)=-2,2

E cubi cang (V)=-1

Poan=1

Théi gian gitr & Ef(s)=0

Téc doc quét (V/s)=0.01

Théi gian yén lang (s)=2

-Onm, uncoated Mg Sheet.bin
-100nm, uncoated Mg Sheet.bin
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