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(57) Muc dich ciia sang ché 1a dé xuat nén dung cho day dién ma tir d6 mang kim loai kho
c6 thé bi tach ra mot cach d& dang. Quy trinh tao mang kim loai bao gdm budc (X) phi tac
nhan chira hop chat (o) 1én bé mit nén va budc (Y) tao mang kim loai trén bé mit cta hop
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Linh vyce k§ thuét dwoce dé cip

Sang ché d& cap dén phuong phép tao mang kim loai, va cic san phim

c6 mang kim loai nay.
Tinh trang k§ thuit ciia sang ché

Céc san phdm ma (vi du, c4c san phim ma ding dé trang tri cho xe 0 t0
nhu biéu tuong) c6 mdt nén nhya ABS (cac vat lidu gidu polyme) da va dang
dugce d& xuit. Thanh phin quan trong trong cic san phim ma loai nay 1a tinh
két dinh cia mang kim loai (mang ma) di duoc tao ra trén nén nay bang k¥
thuat ma. Khi d bén két dinh yéu, mang kim loai nay co thé d& bi béc. bidu
nay thé hién sy gia ting do tin cdy cla cdc sén phim két dinh ctia mang kim
loai 1a 16n.

Vi vy, dé cai thién tinh két dinh néu trén, da va dang dé Xuét viéc tao ra
céc chd map méd nho trén bé mit nén nay. Nghia 13, d4 va dang dé xuét 1am cho
bé mit cia nén ndy tré nén thd. Vai didu ndy, cai dugc goi 1a hidu ing neo da

dugc ky vong, va d¢ bam dinh dugc cai thién.

K§ thust khic an mon bang cach sir dung cac chét oxy hoéa (vi du, cac
dung dich nudc chita permanganat, axit cromic héa tri sau, va cac chét tuong
tir) dugc biét 13 1a mot k¥ thuat 1am b& mit ciia nén nay tré nén thd. Tuy nhién,
chi trong trudng hop nhya c6 mdt nhém khong béo hoa nhu copolyme ABS thi
cong nghé khéc an mon bang céach sir dung axit cromic héa tri sdu 6 thé duoc
str dung. Vi ly do nay, mdt rang budc dugc ap dat cho vat li€u voi nén. Ngoai
ra, trong nhitng ndm gﬁn ddy, viéc st dung axit cromic héa tri sdu di va dang
dugc quy dinh nghiém ngat. Didu nay thic ddy viéc tim kiém céc vat liéu thay
thé céc axit cromic hoéa tri sau. Tuy nhién, trong tinh hinh hién nay, chua co6

bién phéap c6 hi¢u qua.
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Mirc @6 tich hgp va mét d§ chung cao 1a can thiét ddi véi nén mach dién
khi cong nghé tién trién. Tir quan diém nay, t5t hon 13 cang it cac chd mip mo
trén bé mit 14 ddng ctia nén nay thi cang t6t. Tuy nhién, van c6 cac chd mip mé
trén mang kim loai (vi dy, mang déng) dugc tao ra trén bé mit nén duogc khéc.
Khi mang kim loai (mang ddng) c6 phin khong déu, mét khoang céach lan
truyén tin hidu trén mang kim loai tré nén dai. Mac do thét thoét khi lan truyén
(suy giam tin hiéu) ciing trd nén 16n. Ngoai ra, sy sinh nhiét cling s& dién ra. Vi
véy, t6t hon néu cic chd mip mé ciia mang kim loai (mang ddng) 13 nhé. Cu

thé 1a, nén c6 do nham bé mat nhé 1a dugc mong muon.

K§ thuat ban phu gia d3 bét ddu duoc sir dung dé thiét 1ap cac mach dién
trong cac nén dung chung mach dién dé doi pho véi van dé cua dong va tien bo
trong viéc cai thién kieéu mach dién. Céac nén c6 d6 nhdm bé€ mat nhd cling dugc

mong muon ciling theo quan diém nay.

K§ thuat xir 1y bang cach phéng dién hoa (hoic k¥ thuat xir 1y bang cach
phéng plasma) duge biét dén nhu 13 mét k§ thuat ting cudng su két dinh gifta
nén va mang kim loai. Véi viée xtr ly béng k§ thuat ndy, cac nhém OH dugc
dua vao bé mit nén. Sy c¢6 mit ciia nhém OH nay duge cho 14 gép phan ting

cuong su két dinh cia mang ma da duogc tao ra trén do.

Tuy nhién, c6 méi lo léng ring k¥ thuét xir Iy bang cach phéng dién hoa
(ho3ic k¥ thuat xir Iy bang cach phéng plasma) c6 thé 1am hong nén. Tuy nhién,
mic di cac nhém OH duge tao ra, sb lugng ctia ching khong phai 1a nhiéu. T
d6, c6 mdt han ché vé viée cai thién do két dinh. Ngoai ra, k§ thuat xtr 1y bing
cach phéng dién hoa (hodc k¥ thuat xir ly bing c4ch phong plasma) han ché
hinh dang hoc kich thudc ciia cac chit can dugc xtr ly. Ngoai ra, tinh dé xit Iy

bing cach phéng dién ciing khong phai 13 tét.
Danh muc tai liéu trich dan
Tai liéu séng ché

PTL 1: JP-P2006-213677A
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PTL 2: JP-P2007-17921A

PTL 3: JP-P2007-119752A

Tai liéu phi sang ché

NON-PTL 1: MORI Kunio “The 21th Century Adhesion Technology",
Journal of the Adhesion Society of Japan, vol. 43(6), 242-248 (2007)

NON-PTL 2: MORI Kunio va ABE Shiro "Sixvalent Chromate-Free
Resin Plating”, Journal of the Surface Finishing Society of Japan, vol. 59(5),
299-304 (2008)

Ban chit k§ thuét ciia sang ché
Vén d8 k§ thuat

Céc tac gia sang ché cho ring hién twong két dinh mang kim loai 1a mot
trong sb cac hién trong bam dinh trong trudng hop ma trong d6 mang kim loai
d3 dugc tao ra trén nén 1am béng polyme bing cach st dung cac phuong phap
ma kiéu uét. Céc tac gia sang ché cho réng viéc tao ra tac nhan (vi dy, tac nhan
duoc goi 13 tac nhan két dinh phan tir dugc Ging hd bdi cac tac gia sing ché niy)
lién két v6i ca hai nén 1am bing polyme va mang kim loai trén nén nay da gbp

phan cai thién su két dinh ciia mang kim loai.

Nhu véy, mic di cac hop chit duoc goi 13 tc nhan két dinh phén tir da
dugc str dung, do két dinh cua mang ma kim loai d& dugc tao ra trén nén lam
bang polyme khong m§ man. Ly do 14 tic nhén két dinh phén tir duge sir dung
cho dén nay duoc cho ring nén phai trai qua ky thuat xtr 1y bang cach phéng

dién hoa (hodc xir Iy bing cach phéng plasma).

Vi vay, vi c6 cac van d& néu trén, nén sang ché da dugc tao ra, va nhiém
vu ctia sang ché 1a d& xuét cong nghé cho phép tao ra d két dinh cao clia mang
kim loai mic du k§ thuét xir 1y bing cach phéng dién hoa (k§ thuét xtr ly bing
cach phéng plasma) bing cach sir dung khic an mon bang axit (vi dy, axit crém

héa tri sau) khong dugc sir dung.
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[Phuong tién dung d& giai quyét van dé]

Céc van d& nay duoc giai quyét bing phuong phap tao mang kim loai,
ma dugc dic trung & chd, phuong phép niy bao gém budc (X) phi tac nhén
chtra hop chét (o) sau 1én bé mit nén, va budc (Y) tao mang kim loai trén bé
mit cta hop chét (o) néu trén bang k§ thuat ma kiéu uét, trong d6 hop chat ()
néu trén 1a hop chét ¢6 mdt nhém OH hodc mdt nhém tao ra nhom OH, mdt
nhém azit, v mdt vong triazin trén moi phén ta, va nén néu trén dugc tao ciu

hinh bang c4ch sir dung polyme.

Tét hon 13, cac van dé néu trén dugc giai quyét bing phuong phép tao
mang kim loai, con dugc dic trung & chd phuong phap nay bao gdm budc (W)
chiéu vao hop chét (o) néu trén trén bé mit cta nén néu trén anh sang ¢6 mau

hinh dinh trudc sau budc (X) nhung trudce bude (Y).

T6t hon 13, cac van dé néu trén dugc giai quyét bang phuong phéap tao
mang kim loai néu trén, dugc dic trung & chd viée chiéu 4nh sang & budc (W)
néu trén cho phép nén va nhém azit ctia hop chét (o) néu trén phan tmg héa hoc

v6i nhau, va hop chat (a) dugc lién két vai bé mét cia nén nay.

T6t hon 13, cac vin d& néu trén dugc giai quyét theo phuong phép tao

mang kim loai néu trén, dugc dac trung & cho, anh sang néu trén 1a tia cyc tim.

T6t hon 13, cac van dé néu trén dugc giai quyét bang phuong phap tao
mang kim loai néu trén, dugc dic trung & chd, nhém OH hodc nhém tao ra
nhém OH 13 nhém alkoxysilyl (bao gém ca trudng hop ma trong dé nhém
alkoxy trong nhém alkoxysilyl néu trén 1a nhém OH).

Tét hon 13, cac vin d& néu trén dugc giai quyét theo phuong phap tao
mang kim loai néu trén, dugc dic trung & chd hop chét (o) néu trén 1a mot hop

chét c¢6 cong thirc chung [I] sau.
Tt hon 13, cac vin @ néu trén dugc gidi quyét theo phwong phap tao
mang kim loai néu trén, dugc dic trung & chd hop chét (o)) néu trén 1a mot hop

chét ¢6 cong thirc chung [Io] sau.
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Tét hon 13, cac vin d néu trén dugc giai quyét theo phuong phép tao
mang kim loai néu trén, duge dic trung & chd hop chét (a) néu trén 1a mot hop

chét c6 cong thirc chung [Ia] sau.

T4t hon 13, cac vin @& néu trén dugc giai quyét theo phuong phép tao
mang kim loai néu trén, dugc dic trung & chd céc hop chét (o) néu trén 1a mot

hop chét c6 cong thirc chung [Ib] sau.

Tt hon 13, cac van d& néu trén dugc giai quyét bang phuong phap tao
mang kim loai néu trén, con dwoc dic trung & chd phwong phap nay bao gdm
budc (V) va phi chit ¢é cong thire chung [II] sau 1én bé mit ctia hop chit ()

néu trén sau budc (X) nhung trude bude (Y).

T6t hon 13, cdc van dé néu trén dugc giai quyét bang phuong phép tao
mang kim loai néu trén, con dwoc dic trung & chd phuong phép nay bao gém
buéc (U) pha hop chit (B) c6 nhém alkoxysilyl, nhém alkoxy aluminat,
va/hojic nhém alkoxy titanat 18n bé mit ctia cac hop chat (o) néu trén sau budc

~ (X) hoédc budc (V) nhung trudce bude (Y).

Tét hon 13, cac vAn d& néu trén duoc giai quyét theo phuong phép tao
mang kim loai néu trén, duoc dic trung & chd cac hop chét (B) néu trén 1a mot

hop chit c6 cong thirc chung [T] sau.

Tét hon 13, cac vin @& néu trén dugc giai quyét theo phuong phap tao
mang kim loai néu trén, dugc dic trung & chd cac hop chét (B) néu trén 1 mot

hop chit c6 cong thirc chung [II1] sau.

Tt hon 13, cac vAn @& néu trén duoc giai quyét theo phuong phap tao
mang kim loai néu trén, duoc dic trung & chd céac hop chét (B) néu trén 1a mét
hop chit c6 cong thirc chung [IV] sau.

Tbt hon 13, cac vAn dé néu trén duoc giai quyét theo phuong phép tao
mang kim loai néu trén, dugc dic trung & chdnén néu trén 13 mot nén dung cho

day dién va mdt phan cia mang kim loai 1a m§t mang ma chtra it nhat Cu.
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Céc vin d& néu trén duoc giai quyét béi san phim c6 mang kim loai,
dugc dic trung & chd mang nay bao gdm nén, hop chét (o)) sau dugc phi 1én bé
mit ctia nén néu trén, va mot mang kim loai ma kiéu uét tao ra trén hop chét
(o)) néu trén, trong d6 hop chit (o) néu trén 1a mot hop chét ¢c6 nhém OH hodic
mdt nhém tao nhém OH, mdt nhém azit, va mdt vong triazin cho moi phén t1,

va nén néu trén dugc tao cau hinh bang cach sir dung polyme.

T6t hon 13, cac van d€ néu trén dugc gidi quyét béi san pham néu trén cb
mang kim loai, dugc déc trung & cho nén va hop chat (o) néu trén duoc lién két

héa hoc véi nhau.

T6t hon 13, céc van d& néu trén dugce giai quyét boi san phdm néu trén cé
mang kim loai, dugc dic trung & chd nhém OH hoic nhém tao nhém OH 13
nhom alkoxysilyl (truong hgp ma trong d6 mdt nhém alkoxy trong nhém
alkoxysilyl néu trén 1a nhém OH).

T6t hon 13, c4c van d& néu trén dugce giai quyét boi san phdm néu trén cd
mang kim loai, dugc dic trung & chd hop chét (o) néu trén 14 mot hop chét co

cong thirc chung [I] sau.

T6t hon 13, c4c van d& néu trén duge giai quyét boi san phim néu trén cd
mang kim loai, dugc dic trung & chd hop chit (o) néu trén 13 mdt hop chét c6

cong thirc chung [Io] sau.

Tét hon 13, cac vén dé néu trén duge giai quyét boi san phim néu trén cd
mang kim loai, dugc dic trung & chd hop chét (o) néu trén 13 mot hop chit c6
cong thirc chung [Ia] sau.

T6t hon 13, cac vAn @& néu trén duoc giai quyét boi san phim néu trén c6
mang kim loai, dugc dic trung & chd hop chét (a) néu trén 13 mot hop chét c6
cong thic chung [Ib] sau.

Tét hon 13, cac van d& néu trén duge giai quyét boi san pham néu trén cd
mang kim loai, dugc dic trung & chd hop chit néu trén 1& mét hop chét ¢o cong

thirc chung [II] sau phti 1én bé mit ctia hop chét (o)) néu trén.

-7-
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Tét hon 13, cac vAn dé néu trén duoc giai quyét boi san phdm néu trén co
mang kim loai, dugc dic trung & chd mot hop chit (B) c6 modt nhém
alkoxysilyl, m¢t nhém alkoxy aluminat, va/hoic mdt nhém alkoxy titanat phu

1én bé mit cua hop chét (o) néu trén.

Tét hon 13, cac vAn dé néu trén duoc giai quyét bdi san phim néu trén c6
mang kim loai, dugc dic trung & chd hop chét (B) néu trén 13 mot hop chét c6

cong thure chung [T] sau.

Tét hon 13, cac van d& néu trén dugc giai quyét bdi san phdm néu trén cb
mang kim loai, dugc dic trung & chd hop chit (B) néu trén 13 mot hop chit ¢b

cong thuc chung [I1I] sau.

Tét hon 13, cac vAn dé néu trén duoc giai quyét bdi san phdm néu trén c6
mang kim loai, dugc dic trung & chd hop chét (B) néu trén la mot hop chét c6

cong thirc chung [IV] sau.

Tot hon 14, cac van dé néu trén dugc giai quyét boi san pham néu trén cd
mang kim loai, dugc dic trung & chd cac san pham néu trén 1a mdt nén day
dién.

Cong thuc chung [I]

E-F

N~ SN

S

3 Q

[trong cOng thic nady, E 1a m§t nhém tuy y, F 1a nhém OH hoac nhéom
tao nhém OH, -Q 1a -N; hodc NR,(R,). Mbi R; va R, clia -NR;(R;,) 1a H, nhém
hydrocacbon ¢é sb lugng nguyén tir cacbon nim trong khoang tir 1 dén 24,
hodc -RSi(R"), (OA)s., (R 12 m6t mach hydrocacbon cé s6 luong nguyén tir
cacbon nim trong khoang tir 1 dén 12, R' 14 mo6t mach hydrocacbon c6 sb

lugng nguyén tir cacbon ndm trong khoang tr 1 dén 4, A 1a H hoic
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hydrocacbon ¢6 sé luong nguyén tir cacbon nim trong khoang tir 1 dén 4, n 1a
mdt s6 nguyén ndm trong khoang tir 0 d&én 2), mdi R, va R, c6 thé 1a gibng

nhau hosc c6 thé 14 khac nhau.]

Cong thic chung [Io]
R1_N—R2

N~ SN

N /LN)\Q

3

[trong cOng thic, -Q 14 N3 hodc NR;(Ry).Mbi R; va R, 13 H, mot nhém
hydrocacbon ¢6 sb lwong cacbon nim trong khoang tir 1 dén 24, hodc -RSi(R"),
(OA)s., (R 1a mot mach hydrocacbon co6 sé lugng nguyén tir cacbon ndm trong
khoang tir 1 d&én 12, R' 14 m6t mach hydrocacbon c6 sd lwong nguyén tir cacbon
nim trong khoang tir 1 d&n 4, A 1a H ho#c mach hydrocacbon c6 s6 lugng
nguyén tir cacbon nam trong khoéng tir 1 dén 4, n 1a mot sb nguyén nidm trong
khoang tir 0 dén 2). it nh4t mét trong R; va R, 1a RSi(R"),(OA);., néu trén, mdi
R; va R, c6 thé 13 giéng nhau hogc c6 thé 12 khac nhau.]

Cong thue chung [Ia]

R1—N-"R2

N~ SN

|
Na/j\N)\Ns

[trong cong thirc, mdi R; va R, 14 H, nhém hydrocacbon c6 s6 luong
cacbon nim trong khoang tir 1 dén 24, hoic -RSi(R"),(0OA)s,, (R 14 mot mach
hydrocacbon c6 s6 lugng nguyén tir cacbon nim trong khoang tir 1 dén 12, R’
12 mdt mach hydrocacbon c6 s6 lwgng nguyén tir cacbon nam trong khoang tir 1
dén 4, A 12 H hodc hydrocacbon c6 s lugng nguyén tir cacbon nim trong

khoang tir 1 dén 4, n 1a mot sd nguyén ndm trong khoang tir 0 dén 2). It nhét

-0
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mdt trong R; va R; 13 -RSi(R"),(OA);., néu trén, mdi R; va R, 6 thé 13 gidng

nhau hodc c6 thé 13 khac nhau.]

Cong thirc chung [Ib]
R1—N_R2
N~ SN

Ny~ N N

[trong cong thitc, mbi R, va R, 13 H, nhém hydrocacbon ¢ sd lugng
nguyén tir cacbon nim trong khoang tir 1 dén 24, hodc -RSi(R"),(0A);., (R 12
mdt mach hydrocacbon c6 s§ lwong nguyén tir cacbon nim trong khoang tir 1
dén 12, R' 13 m6t mach hydrocacbon c6 sé lwong nguyén tir cacbon nim trong
khoang tir 1 dén 4, A 13 H hoic hydrocacbon c¢6 s6 luong nguyén tir cacbon
nim trong khoang tir 1 dén 4, n 13 mét s& nguyén nim trong khoang tir 0 dén
2). It nhét mot trong s6 R; va R, 1a RSi(R"),(OA);., n€u trén, mdi R; va R, ¢b
thé 13 giéng nhau hoic c6 thé 1a khac nhau.]

Cong thuc chung [1T]

[trong cong thirc, mdi X' va Y' 1a Si hodc Ti. Z 1a Al. G 1a mdt nhém
hydrocacbon cé sé lwong nguyén tir cacbon nim trong khoang tir 1 dén 3 hoic
mdt nhém alkoxy c6 sb luong nguyén tir cacbon nim trong khoang tir 1 dén 3,
B 12 mdt nhém alkoxy c6 sb lwong nguyén tir cacbon nim trong khoang tir 1
dén 3, mdi n va m 13 m6t s§ nguyén nim trong khoang tir 0 dén 200 (trong d6 2

< n+m = 400), p 1a s6 nguyén nam trong khoang tir 0 dén 100].

-10-
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Cong thirc chung [T]
L-Si(M')y (OM)3.

[trong cong thitc, L 1 m6t nhém hitu co (nhém hitu co ndy c6 thé chua
cac nguyén t6 khac v6i nguyén té cacbon va hydro. Nhém hitu co nay c6 thé &
dang nhém chit khong vong, nhém chét thom, nhém chit mach thing va nhém
chit vong), M' 14 mdt mach hydrocacbon ¢ s6 lugng nguyén tir cacbon nim
trong khoang tir 1 dén 4, M 13 H ho3ic mach hydrocacbon c6 sb luong nguyén
tir cacbon nim trong khoang tir 1 dn 4, n 13 mot sb nguyén ndm trong khoang

tir 0 dén 2, mbi M' va M c6 thé 13 gidng nhau hodc c6 thé 1 khéc nhau.]

Cong thirc chung [I11]

Rg—N—R5—SiX"3.nY"n
N~ SN
)l\ )\

HS N sm!

[trong cdng thirc, Rs 13 nhém hydrocacbon ¢é s lrong nguyén ti cacbon
nim trong khoang tir 1 dén 12, Re 13 H hodic nhém hydrocacbon c6 sé luong
nguyén t cacbon nim trong khoang tir 1 dén 10, X" la H hoic nhém
hydrocacbon c6 s luong nguyén tir cacbon nim trong khoang tir 1 dén 10, Y"
1a nhém alkyloxy c6 sb luong nguyén tir cacbon ndm trong khoang tir 1 dén 10,

nlasd nguyén ndm trong khoang tir 1 dén 3, M! 13 H, Li, Na, K, hodc Cs.]

Cong thuc chung [IV]

Y X"3nSi—Ry—N—R5=SiX"3.Y"y

N~ SN

A A

HS N SM!

-11-
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[trong cong thirc, Rs 1a nhém hydrocacbon c6 sb lwong nguyén tir cacbon
nim trong khoang tir 1 dn 12, R; 13 nhém hydrocacbon c6 sé lwong nguyén tir
cacbon ndm trong khoang tir 1 d&én 12, X" 13 H ho#c nhém hydrocacbon ¢ s6
lwong nguyén tir cacbon nim trong khoang tir 1 dén 10, Y" 14 nhém alkyloxy
c6 sb lugng nguyén tir cacbon nim trong khoang tir 1 dén 10, mdi toan bo X”
va toan bd Y" ¢6 thé 1a giéng nhau hodc c6 thé 1a khac nhau, mbi n va m 14 mot

s6 nguyén nim trong khoang tir 1 dén 3, M'1a H, Li, Na, K, Cs.]
Uu diém cua sang ché

Mang kim loai cé do két dinh cao dugc tao ra. Vi dy, thu duoc céc san
phém c6 mang ma kim loai va khé bi boc (vi dy, cac san phém chirc néng (nén
ding cho mach) va san phim thiét ké (dung dé trang tri)).

MO ta vin tit cac hinh vé

Fig.1 12 ban d6 quang phé 'H-NMR ctia TE-DAZ.

Fig.2 1a ban d quang phé "C-NMR ciia TE-DAZ.
M3 ta chi tiét sang ché

Theo b tri thit nhét, sang ché 13 phuong phap tao mang kim loai. Cu thé,
theo bé tri thir nhit, sang ché 13 phuong phép dd dugc sit dung khi mang kim
loai dugc tao ra bang k§ thuat ma kiéu wét. Vi dy, phwong phap nay la phuong
phap san xuét nén chic ning nhu nén diy dién. Ho#ic, phuong phép nay la
phuong phép san xuét san phim thiét ké (san phdm dung dé trang tri). Phuong
phép nay bao gbm budc (X) va buése (Y). Budce (X) ndy la bude phu tic nhén
chira hop chét (o) 1én bé mit nén. Bude (Y) ndy 13 buédc tao mang kim loai trén
bé mat cta hop chit (o)) néu trén bang ky thuat ma kiéu u6t. Hop chit (o) néu
trén c6 mot nhém OH ho#ic mot nhém tao nhém OH, va mdt nhom azit cho mbi

phén tur. Nén néu trén duge tao cAu hinh bing cach sir dung polyme.

Budce (X) néu trén dugc thuc hi¢n bing cach nhing nén vao dung dich
chira hop chét (o) néu trén (vi dy, hoa tan hodc phan tan). Bude (X) néu trén

cling duogc thuc hién bang cach théi dung dich néu trén vao cac vi tri can thiet
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clia nén nay (toan bg hodc mdt phén). Sau d6, viéc 1am khd duge thuc hién néu
can. Cu thé, dung méi dugc lam bay hoi, do d6 cho phép hop chit («) néu trén
& lai trén bé mit nén nay.

Dic biét tot hon 13, phuong phép néu trén bao gdm thém mét bude chiéu
anh sang. Cu thé, anh sang duoc chiéu vao hop chét (o) néu trén tdn tai trén bé
m3t ctia nén néu trén. Két qua 13, nén néu trén va nhém azit cta hop chét (o)
néu trén phan tmg héa hoc véi nhau. Va hop chét (o) néu trén duoc lién két véi
bé mit clia nén néu trén. Phan ung héa hoc hau nhu khong dugc thic déy o vi
tri khong duogc chiéu 4nh sang. Nhu vay, sau d6, khi thyc hién budc rira, mot
hién tugng ma hop chét (o)) néu trén tdn tai trén bé mit (da duogc lién két) cta
nén néu trén chi xay ra & cac vi tri ma 4nh sang chiéu vao. Viée bd tri mat na &
cac vi tri cu thé tai thoi diém chiéu anh séng (tiép xtc v6i 4nh sang) dé khong
chiéu anh sang vao vi tri cu thé. M6t tAm va mot mang phan chiéu c6 thé dugc
str dung tai thoi didém chiéu 4nh sing. Didu nay giup ting cudng hiéu qua chiéu
4nh sang. Pham vi chiéu 4nh sang duoc mé rong. Tt hon 13, néu 4nh sang néu

trén t6t hon 13 14 tia cuc tim.

Tét hon 13, néu nhém OH hoic nhém tao‘ nhém OH cta céac hop chét (o)
néu trén 13 t6t hon mdt nhém alkoxysilyl (trudng hop ma trong d6 nhém alkoxy
néu trén 1a nhém OH). Trong trudng hop ndy, hop chit (o)) néu trén c¢6 nhém
alkoxysilyl va nhém azit. Tét hon 13, hop chét (a) néu trén c¢6 thém vong

triazin.

Tét hon 13, hop chét (o) néu trén ¢ clu triic, trong d6 it nhit mét nhom
azit va it nhdt mdt nhom alkoxysilyl truc tiép hodc gian tiép lién két véi triazin
(trong sb d6, 1,3,5-triazin). '

Tét hon 13, hop chét (o)) néu trén t6t nhit 1a mot hop chit dugce cé cong
thirc chung [I] néu trén. Tét hon 13, hop chét (o) néu trén 1a mot hop c6 cong
thire chung [Io] néu trén.Tuy nhién, t5t hon 13, hop chit (o)) néu trén 13 mot hop

chét c6 cong thirc chung [Ia] hosc [Ib] néu trén.
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Trong céng thirc chung néu trén,-Q 1a -Nj hoic -NR,(R;). Mdi R; va R,
1a H, mot nhém hydrocacbon c6 sO lwgng nguyén tir cacbon nam trong khoang
tir 1 dén 24, hoic RSi(R"),(OA);., (R 1& mach hydrocacbon ¢ s6 luong nguyén
tir cacbon nim trong khoang tir 1 d&én 12, R' 13 mot mach hydrocacbon ¢6 sb
luong nguyén tir cacbon ndm trong khoang tr 1 dén 4, A 13 H hodc
hydrocacbon c6 sé lwrong nguyén tir cacbon ndm trong khoang tir 1 dén 4, n 13
mdt s6 nguyén ndm trong khoang tir 0 dén 2). Mdi R; va R, ¢6 thé 1a gidng

nhau hoic c6 thé 13 khac nhau.

Trong cdng thic chung néu trén [Ia], mdéi R; va& R, 13 H, nhém
hydrocacbon ¢ sé lwong nguyén tir cacbon nim trong khoang tur 1 dén 24,
hodc RSi(R")a(OA)s.. Nhém hydrocacbon néu trén c6 sb lugng nguyén tir
cacbon ndm trong khoang tir 1 dn 24 13 mét mach hydrocacbon, mach
hydrocacbon c6 phén tir thé (vong hodc mach), nhém vong, hodc nhém vong
phan tir thé (vong hodc mach). Vi du, mdi R; va Ry 1 -CyHape1, -CoHanut, -CoHs, -
CH,CH,C¢Hs, -CH,CgHs, -C1oH7, hodc nhom tuong tu. R néu trén RSi(R"),(0A);.,
13 mot mach hydrocacbon c¢6 sb luong nguyén tir cacbon chudi hydrocacbon tir
1 dén 12 (vi dy, -C,Hy,). R néu trén 1a mdt nhém mach hydrocacbon c6 sd
lwong nguyén tir cacbon namtrong khoang tir 1 d&n 4 (vi du,-CyHa, +1). R néu
trén 14 H hodic mach hydrocacbon c¢6 sb lugng nguyén tir cacbon nim trong
khoéng tir 1 dén 4 (vi du, -CH;, -C,Hs, -CH(CHs),, -CH,CH(CHs),, and -C(CHs)s). n 13
mdt sb nguyén nim trong khoang tir 0 dén 2. It nhat mét trong R, va R, 13
RSi(R)4(OA)s1. Mi R va R, c6 thé 13 giéng nhau hoic c6 thé 1a khac nhau.
Nhém duge goi 13 ¢6 phan tir thé (vi dy, nhém hydrocacbon) trong ban mé ta
nay c6 nghia mot nhém, trong do, vi dy, H ctia nhém néu trén (vi dy, nhéom
hydrocacbon) d3 dugc thé bang mot nhém dugce thé véi chire ning thich hop.

Trong cong thic chung [Ib] néu trén, mdi R; va R, 13 H, nhém
hydrocacbon ¢ sé lwong nguyén tir cacbon nim trong khoang tir 1 dén 24,
hodc RSi(R")a(OA)s,.. Nhém hydrocacbon néu trén c6 sb luong nguyén tir

cacbon nidm trong khoang tir 1 dén 24 13 mdt chudi hydrocacbon, mach
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hydrocacbon cé phéan tir thé (vong hodc mach), mot nhom vong, hodc mot
nhém vong c6 phan tu thé (vong hodc mach). Vi du, mdi R, va R, 13 -C,Haq1, -
C.H,,..1, -C¢Hs, -CH,CH,CgHs, -CH,C¢Hs, -C19H7, hodc nhom tuong tu. R néu
trén RSi(R")s(OA)s. 13 mdt mach hydrocacbon c6 sd lugng nguyén tir cacbon
ndm trong khoang tir 1 dén 12 (vi du, -C;H,,).R’ néu trén 13 mot mach
hydrocacbon c6 sb luong nguyén tir cacbon nim trong khoang tir 1 dén 4 (vi
du, -C,Hj,+1). Anéu trén 1a H hoac mach hydrocacbon c6 s& luong nguyén tir
cacbon niam trong khoang tu 1 dén 4 (vi du, -CHj;, -C,Hs, -CH(CHj),, -
CH,CH(CHj,),,. n 13 mét s6 nguyén nim trong khoang tir 0 dén 2. ft nhat mot
trong s6 toan bd R; va toan bd R, 1a RSi(R"),(OA);., néu trén. MOi R; va R, ¢
thé 13 gidng nhau hoc c6 thé 1a khac nhau.

Tét hon 13, phwong phép néu trén con bao gbém budc (V) phti chét c6
cong thirc chung [II] néu trén 1én bé mit cia hop chét (a) sau bude (X) nhung
trude bude (Y). Cu thé, sy c6 mit cia polyme duge c6 cong thire chung [I1]
néu trén trén bé mit 1am s6 lrgng nhém —OH c6 madt trén bé mit duoc tang lén,

va d6 két dinh (chéng bi béc) cia mang kim loai dugce cai thién.

Trong c6ng thirc chung [II] néu trén, mdi X' va Y' 12 Si hoic Ti. Z la Al
G 1a nhém hydrocacbon c6 sé lwong nguyén tir cacbon nam trong khoang tir 1
dén 3 (vi dy, -CH3, -C,Hs, and -CH=CH,), hodc nhom alkoxy co 36 lugng
nguyén tir cacbon nam trong khoang tir 1 dén 3 (vi du, -OCH; and -OC,Hs). B
12 mot nhém alkoxy c6 sb lugng nguyén tir cacbon ndm trong khoang tir 1 dén
3 (vi dy, -OCHj; and -OC,Hs). Mdi n va m 12 mot sd nguyén nam trong khoang
tir 0 dén 200 (noi 2 < n+ m = 400). p la mot s6 nguyén nim trong khoang tir

0 dén 100. Téthonla, n# 1, m# 1 vap# L.

Tét hon 13, phuong phép néu trén con bao gdbm bude (U) phi hop chét
(B) c6 nhom alkoxysilyl, nhom alkoxy aluminat, va/hodc nhém alkoxy titanat
1&n bé mit cia hop chét (o)) néu trén sau budc (X) (hodc budc (V)) nhung trude
buéc (Y). Cu thé, sy c6 mit cia hop chét (B) trén bé mit khién cho sb lugng

cia nhém -OH c6 mit trén bé mat dugc tang 1€n. Hodc, ngoai ra, cdc nhom
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phan tmg chitc ning duge dua vao. Va, d6 két dinh (chdng bi béc) cia mang
kim loai dugc cai thién. G day, t6t hon 14, hop chét (B) néu trén 12 mot hop chét

c6 cong thure chung [T], [III], hodc [IV] néu trén.

Trong cong thirc chung [III] va [IV] néu trén, moi Rs va R, 13 mdt nhém
hydrocacbon cé sé lwong nguyén tir cacbon nim trong khoang tir 1 dén 12. Rg
13 H hoic nhém hydrocacbon ¢6 sé lwong nguyén tir cacbon nim trong khoéang
tir 1 dén 10. Nhém hydrocacbon néu trén 1a mach hydrocacbon hodc mt nhém
vong hydrocacbon. Cu thé hon, nhém hydrocacbon néu trén 13 mét nhém
hydrocacbon béo bao hoa. Hoac, nhom hydrocacbon néu trén la mot nhém
hydrocacbon béo khong bdo hoa. Hodc, nhém hydrocacbon néu trén la mot
nhom hydrocacbon thom. Nhém hydrocacbon béo néu trén cé thé 13 mot mach
hydrocacbon mach thing hay mét mach hydrocacbon mach nhanh. Cé trudong
hop, trong d6 nhém hydrocacbon thom néu trén c6 phan tir thé va trudong hop
ma trong d6 cac nhém hydrocacbon thom néu trén khéng cé phan tir thé. Ngoai
ra, ¢6 trudng hop trong dé6 mdi Rs va R, c6 cac nhém nhu -NH-, -CO-, -O-, -S-
, vd -COO- va trudng hop khong c6. X" 1a H hodc nhém hydrocacbon c6 sb
lugng nguyén tir cacbon nim trong khoang tir 1 dén 10. Nhém hydrocacbon
nay 13 mét mach hydrocacbon. Cu thé hon, nhém hydrocacbon nay 1a mot
nhom hydrocacbon béo bdo hoa. Hodc, nhom hydrocacbon nay la m¢t nhom
hydrocacbon béo khong bdo hoa. Cac nhém hydrocacbon béo khdng c6 nhom
vong; tuy nhién, cdc nhém ndy c6 nhém vong 13 phan tir thé trong mét sb
truong hop. Y" 13 nhém alkyloxy c6 sb lwong nguyén tir cacbon nim trong
khoang tir 1 &n 10. n 14 mdt sb nguyén ndm trong khoang tir 1 &n 3. M'1a H,

Li, Na, K, hoic Cs.

C6 phuong phép st dung k§ thuat ma kiéu kho (1am bay hoi va phun) va
k¥ thuat sir dung ma kiéu w6t nhu mot k¥ thuat tao mang kim loai. Bing cach
sir dung k§ thudt ma kidu wét duogc st dung trong bude (Y) néu trén. Ma loai
w6t néu trén 13, vi du, ma khéng dung dién. Hoic, k¥ thudt ma kiéu w6t néu trén

1a ma dién. Co thé chi mot trong s6 hai k¥ thuat duoc st dung. Co thé ca hai s&
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duge sir dung. Ngoai ra, 13 cong nghé nay, cic cong nghé da biét khac c6 thé

dugc stir dung.

Theo b tri thit hai, sang ché 1a mot san phém c6 mang kim loai. Vi duy,
theo b tri thir hai, sdng ché 14 c4c san phdm ma chirc ning (thiét bi giao thong
van tai (vi dy, xe 6 t0), hodic nén ding cho day dién (nén day dién cta may in
va nén dung cho mach dién) trong may dién/dién tir. Theo bd tr{ thtr hai, sang
ché 13 san pham thiét ké (san phdm ding dé trang tri). San phdm nay bao gém
mot nén, mot hop chét (o) phu Ién bé mit cia nén nay, va mot mang kim loai
ma kiéu ué6t tao ra trén hop chét néu trén (o). Hop chit (o)) néu trén c6 mot
nhém OH hodc mdt nhém tao nhém OH, va mdt nhém azit cho mdi phén ti.
Hop chét (o) 1a mot hop chét dugc mé ta trén ddy. Hop chét c6 cong thirc
chung [II], [T], [III], hodc [IV] néu trén dugc st dung cung véi hop chét néu

trén (a), n€u can. Nén néu trén dugc tao cau hinh bang céach sir dung polyme.

Sang ché cho phép c6 thé budc hop chét (a) dwoc c6, vi du, cong thirc
chung [I] [Io], [Ia], hodc [Ib] néu trén va mot tac nhan m& rong (vi du, hop chét
¢6 cong thirc chung [II], [T], [III], hodc [IV]) d& cling c6 mit trén bé mit clia
nén ndy. V4, sau d6, anh séng (tia cyc tim) dugc chiéu vao. Hodc, anh séng
duge chiéu vao sau khi 1am néng. Theo sang ché, hop chit (o)) c6 cong thirc
chung [I], [Io], [Ia], hodic [Ib] néu trén dugc pha 1én bé mit cua nén. Hoic,
ngoai ra, tdc nhan mé rong (vi du, hop chét cé cong thirc chung [II], [T], [III],
hoc [IV]) dugc phu. VA, anh séng dugc chiéu vao. Hodc, 4nh sang dugc chiéu
vao sau khi 13m néng. Sau dé, t6t hon 13 né dugc nhing vao dung dich axit
ho3c dung dich kiém.

Theo séang ché, mot chit két hop silan c6 mot nhém alkoxysilyl va chét
gy cam quang gdc benzo phenon va chit tuong tu cling 6 thé duogc sir dung
cung vdi, hodc thay cho céc tdc nhan mé rong néu trén.

Theo sang ché, phan tng héa hoc (lién két) giita nhém azit ctia hop chét
(o) va nén c6 thé cho phép, vi dy, dua nhém alkoxysilyl vao bé mit ctia nén

nay. Va, nhém alkoxysilyl dwoc stra dbi vao nhém OH. Két qua 13, d¢ két dinh
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(chéng bi béc) ctia mang kim loai (mang ma) dugc tao ra béi viéc ma kidu wét
da dugc cai thién. Thong thuong, né dd dugc thuc hién dé khién cho d6 nham
bé m3t ciia nén gia ting nhdm cai thién d6 két dinh (chbng bi béc) cua mang
kim loai (mang ma). Cu thé 13, viéc xi Iy bang axit manh nhu axit cromic hoéa
tri sdu va axit sulfuric dugc thyc hién trén nén nay, tuy nhién viéc str dung cach
xt ly nhu vy di dugc loai bo. Ngoai ra, khi k§ thuat xur ly béng cach phéng
dién hoa va xit Iy bang cach phéng plasma di dugc thuc hién theo théng
thuong trudc khi thuc hién viéc xir ly tdc nhén két dinh phéan t& dugc thuc
hién, c¢6 mbi lo ling v& sy huy hoai nén 1am bing nhwa. Tuy nhién, viéc xir ly

nay da trd nén khong can thiét.

Hop chét (o)) néu trén dugc pht 1én bé mit nén. Sau d6, 4nh sang dugc
chiéu vao. Tai thoi diém nay, céc phan Gng hoa hoc xay ra giita hop chét (o)
néu trén va nén. K&t qua 13, hop chit (a) néu trén va nén lién két voi nhau. Nén
dugce tao ciu hinh cia polyme. La polyme néu trén, nhya héa ctimg (vi dy, nhua
déo nhiét, nhya héa cirng bing 4nh séng va nhua hoa cimg béng dién) va nhua
déo nhiét co thé duogc ké dén. Nhua c6 soi gia cuong cling co thé duoc ké dén.
Cao su (cao su luu hoéa) ciing c6 thé duoc ké dén. Thém vao do6, chit c6 mot
mang phu chtra polyme cé dugc tao ra trén bé mit cta ching c6 thé dugc st

dung.

Biét ring hop chét azit 13 mot tdc nhén tao lién két ngang. Viéc chiéu
hop chét chira hop chit azit bing tia cuc tim cho phép thu dugc polyme cé clu
tric lién két ngang. Tuy nhién, khong biét liéu nhém azit d4 lién két hoa hoc véi
polyme (mach phén tir cia bé mit polyme) khi céc tia cuc tim dugc chiéu trong

trudng hop trong d6 ma hop chét azit c6 mit trén bé mit polyme.

Thir nghiém sau dad dugc thuc hién boi tac gia sang ché nay. Hop chit (o)
néu trén (dic biét 13, hop chit c6 cong thirc chung [I], [Io], [Ia], va [Ib] néu
trén) da duoc cia 1én bé mit polyme. Sau d6, anh sang dugc chiéu vao. Két qua
la, phan mg hoa hoc xay ra gifta nhém azit va polyme (mach phén tir ctia bé

mit polyme). Tirc 13, lién két hoa hoc da xay ra gitta hop chét (o) va polyme
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néu trén. V4, diu trd nén 15 rang 13 nhém alkoxysilyl c6 mit trén bé mit
polyme. Diéu ndy da khéng thé duoc xtr Iy tir kién thirc thong thudng. Va, céc
nén phai chiu mét thay dbi bé mat bing nhom alkoxysilyl dugc xtt Iy bang hop
chit c¢6 cong thirc chung [II], [III], va [IV] néu trén) va chit két hop silan. Véi

diéu nay, d¢ ket dinh cia mang kim loai d3 dugc cai thién nhiéu hon nita.

Duéi day, sang ché s& dugc giai thich theo mot quan diém khac véi quan

diém néu trén.
[Hop chét (o) (chét cai thién d6 két dinh: két dinh phan tir )]

C6 thé chéc chin néi ring chit cai thién do két dinh (hop chét (0)) cua
sang ché 1a mot chat phan tir két dinh.

Hop chét (o)) néu trén c6 mot nhém alkoxysilyl va mot nhém azit. Tét
hon 13, hop chét (o) néu trén c6 thém mét vong triazin. Tt hon 13, nhém azit
lién két véi vong triazin (nguyén tir C). S6 lugng cta cdc nhom azit da duge
lién két véi vong triazin 14, vi dy, mot hoac hai. T6t hon, nhém OH hodc nhém
tao nhém OH (vi dy, nhém alkoxysilyl) gian tiép lién két v6i vong triazin
(nguyén to C) thong qua mdt phan t& dém (vi dy, nhdm amin, nhém oxy,
va/hodc nhém hydrocacbon). S6 lugng cic nhém alkoxysilyl gidn tiép lién két
v6i vong triazin 13 mdt, hodc hai hay nhiéu hon.

RS rang 13 nhém azit lién két véi vong triazin (hé lién hop) c6 nhidu
ning luong phan giai thanh nitren. Do d6, anh hudng boi cic tia tir ngoai gan
va anh séng nhin thiy duoc hiu nhu khong xay ra. Dbi v6i didu nay, tinh d& xur
ly v6i cac tia cuc tim dugc cai thién. RS rang rang nitren lién két voi vong
triazin 14 dn dinh hon so véi cac nitren khong dugc lién két. RS rang rang si_I
lién két cta cac chét két hop nitren bj han ché. R rang ring hoat tinh chiét xuét
hydro va céc hoat tinh bd sung cho céc lién két C-H khong bio hoa duoc ting

cuong.

Nhém alkoxysilyl néu trén da duoc lién két voi vong triazin (hé lién hop)

thong qua phan t¢ dém (vi dy, nhom amin, nhém oxy, va/hoic nhém
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hydrocacbon). Do vy, khi cac hop chét (a) néu trén duoc lién két v6i bé mit
polyme, mdt hiéu tng entropy dé tao ra cac lién két hoa hoc duoc ting cudng
trong lién két v6i mang kim loai. M6t cai thién v& hiéu ung entropy gay ra mot
yéu t6 tin s6 trong mdt phan tng mit phan cach dugc tang 1én sau khi tiép xuc
giita polyme (nén néu trén) va mang kim loai (mang ma). Két qua 13, co hoi
phan mg mit phan cach duoc ting. Chiéu dai cia phén tir dém néu trén dugc
phan 4nh vao su gia ting v& céc yéu td tan sb trong phan Gng mit phan cach.
Khi chiéu dai ciia c4c phan tir d8m qué 16n, chi phi tré nén cao hon. Tuy nhién,
sy giam s lwong hép thu két dinh phén tir xay ra. Do d6, mubn c6 phan tr dém
c6 do dai thich hop. Mubn c6 cac hop chét c6 cong thirc chung [lo], [Ia], va

[Ib] néu trén duge theo quan diém nhu vay.

Theo quan diém gia ting yéu t§ tan sb trong phan ‘mg mat phén cach,
cang nhidu sé luong cic nhém alkoxysilyl va cdc nhém azit ¢6 mit cho mot
phan tir, cang t6t. Tuy nhién, sb lwong cling han ché theo quan diém vé chi phi,
v.v. Tt 13, mudn cé hop chét c6 cong thirc chung [Io], [Ia], va [Ib] néu trén

theo quan diém nhu vay.

Nhom alkoxysilyl trong cong thic chung [Io], [Ia], va [Ib] néu trén la
mdt nhém tao nhém OH (tién OH) trong hiu hét cac trudng hop. Vi vdy, dé
ho‘p chét nhém tao nhém OH thanh nhém OH, né duoc xir Iy bang nude (nude
trung tinh, nude axit, va nude kidm). Ngoai ra vé phan tir nay, ky thuat xi ly
bing cach phéng dién hoa va xir Iy bing cach phéng plasma co thé dugc nghi

t6i. Tuy nhién, viéc xt ly bang nudc 1a di€éu mong mudn.

Hop chét (o)) d& dugc tdng hop theo cong thirc phan ting sau.

Cl Ri—N—R; ‘Ri—N—R;

)\N NaOH A 2NaN; N)\N

N

Cliﬂ/ CI+ W /’LN/ Cl T /L )\

Cl
RDC DAZ
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Dung dich axeton chira hop chit amin (vi du, rwou amin) chira nhé.m
hydroxyl dugc nhoé giot vao dung dich axeton clorua chita xyanuric bang céch
khudy. Nhiét d lic nay nim trong khoang tir 0 dén 10°C. Sau d6, dung dich
nudc NaOH duge nho giot vao. Véi cach nay, dé thu dugec RDC. Dung dich
nudc chira DMF NaNj; dugc nhd giot vao dung dich chira dimetyl formamit
(DMF) ctia RDC nay. Nhiét d6 tai thoi diém nay nim trong khoang tir 40 dén
60 °C. Véi cich nay, di thu dugc DAZ. Ruou (vi dy, metanol, etanol, v.v.) c6

thé dugc sir dung thay cho axeton néu trén.

Cl Ri—N—R; Ri—N—R;:

NJ\N 2NaOH NS NaN; N7 SN
J I rmmn— X~ LK
N o’ N hll” T " '

R4

Dung dich chita THF (tetrahydrofuran) cia cac hop chét amin (vi duy,
alkoxysilyl alkylamin) chira nhém hydroxyl dugc nho giot vao dung dich chira
THF clorua xyanuric bing cach khudy. Nhiét d lic nay 1a tr 0 dén 50 °C. Sau
do, dung dich nuéc NaOH dugc nho giot vao. Vi cach nay, da thu dugc RMC.
Dung dich nuéc chta DMF NaN; dugc nhd giot vao dung dich DMF nay
RMC. Nhiét d6 tai thoi diém nay ndm trong khoang tir 50 dén 70 °C. Véi cach

nay, di thu dugc MAZ. Ruogu (vi dy, metanol, etanol, vv) ¢ thé dugc stir dung

thay cho THF néu trén.
cl cl R—N—R;
)I\ i NaN3 )I\ )\ NaCH )l\ R
& 7 a P
c”” N el NS N el Ny~ N° SN
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Dung dich nuéc chirta NaN; da dugc nhd giot vao dung dich axeton
clorua xyanuric bang céch khudy. Nhiét d6 ltc ndy nim trong khoang tir 0 dén
5°C. Véi cach nay, thu duge ADC. Hop chit amin (vi du, amin rugu) dung dich
chira nhom hydroxyl dugc nhé giot vao dung dich chira axeton nay cua ADC.
Nhiét db tai thoi diém nay nim trong khoang tir 40 dén 60°C. Vi cahcs nay, da
thu dugc MAZ. Ruou (vi dy, metanol, etanol, vv) cé thé dugce st dung thay cho

axeton néu trén.

Cl Cl . Ry—N—R;

w/kn NJ\N RiRNH )\
S — LA, e LA

AMC DAZ

Dung dich nudce chira NaN; d& dugc nho giot vao dung dich chira axeton
clorua xyanuric bang cach khudy. Nhiét do lic nay nam trong khoang tlr 0 dén
10°C. Véi cach nay, d3 thu dugc AMC. Dung dich chira hop chét amin (vi du,
rugu amin) chira nhém hydroxyl dugc nhd giot vao dung dich axeton cia AMC
nay. Nhiét do luc nay nim trong khoang tir 0 dén 60°C. Vi cach nay, di thu
dugc DAZ. Ruou (vi dy, metanol, etanol, vv) co thé duge st dung thay cho

axeton néu trén.

Hop chét (o)) néu trén 13 hop chét triazin c6 mot nhom alkoxysilyl va mot
nhém azit. Tt hon 13, néu mot hop chit nhu vy céc hop chét co cong thie [T],
[Io], [Ia], va [Ib] néu trén. LA hop chét loai nay, vi dy, 6-azit-2,4-
bis(etanolamin)-1,3,5-triazin, 6-azit-2,4-bis(hexanolamin)-1,3,5-triazin, 6-azit-
2,4-bis(decanolamin)-1,3,5-triazin, 6-azit-2,4-bis(3,4-bishydroxyphenyl)amin)-
1,3,5-triazin, 6-azit-2,4-bis(2,2-dihydroxymetyl)etylamin-1,3,5-triazin, 6-azit-
2,4-bis(trismetanol metyl)metylamin-1,3,5-triazin, 6-azit-2,4-(1,2-
dihydroxypropyl)amin-1,3,5-triazin, 6-azit-2,4-bis(3-trietoxysilyl)propylamin-
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1,3,5-triazin (TE-MAZ), 6-azit-2,4-bis(3-
metyletylketoxyminosilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(3-
metyletylketoxyminosilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(3-
triisopropoxysilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(3-
triaxetoxysilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(3-
triisopropoxysilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(3-
triisopropoxysilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(3-
tribenzoxysilyl)propylamin-1,3,5-triazin, 6-azit-2,4-bis(dietanolamin)-1,3,5-
triazin, 6-azit-2,4-bis(dihexanolamin)-1,3,5-triazin, 6-azit-2,4-
bis(didecanolamin)-1,3,5-triazin, 6-azit-2,4-bis(3-trietoxysilylpropyl)amin-
1,3,5-triazin, 6-azit-2,4-bis(6-trietoxysilylhexyl)amin-1,3,5-triazin, 6-azit-2,4-
bis(10-trietoxysilyldodexyl)amin-1,3,5-triazin, 2,4-diazit-6-(N,N-
dietanol)amin-1,3,5-triazin (DEA-DAZ), 2,4-diazit-6-(N,N-didecanol)amin-
1,3,5-triazin, 2,4-diazit-6-(3,4-bishydroxyphenyl)amin-1,3,5-triazin, 2,4-diazit-
6-(2,2-dihydroxymetyl)etylamin-1,3,5-triazin, 2,4-diazit-6-(tris metanol
metyl)metylamin-1,3,5-triazin, 2,4-diazit-6-(1,2-dihydroxypropyl)amin-1,3,5-
triazin, 2,4-diazit-6-(3-trietoxysilylpropyl)amin-1,3,5-triazin (TE-DAZ), 2,4-
diazit-6-bis(3-metyletylketoxyminosilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-
bis(3-metyletylketoxyminosilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-(3-
triisopropoxysilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-(3-
triacetoxysilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-(3-
triisopropoxysilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-(3-
triisopropoxysilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-(3-
tribenzoxysilyl)propylamin-1,3,5-triazin, 2,4-diazit-6-bis(dihydroxyetyl)amin-
1,3,5-triazin, 2,4-diazit-6-(N,N-dihexanol)amin-1,3,5-triazin, 2,4-diazit-6-
(N,N-didecanol)amin-1,3,5-triazin, 2,4-diazit-6-(N,N-bis(3-
trietoxysilylpropyl)amin-1,3,5-triazin (BTE-DAZ), 2,4-diazit-6-(IN,N-bis(6-
trietoxysilylhexyl)amin-1,3,5-triazin, 6-(11-trietoxysilylundexyl)amin-1,3,5-
triazin-2,4-diazit (TEU-DAZ), 6-(3-dietoxymetylsilylpropyl)amin-1,3,5-triazin-

-23-



27215

2,4-diazit (DEM-DAZ), 6-(4-trietoxysilylbutyl)amin-1,3,5-triazin-2,4-diazit
(TEB-DAZ), (TEB-DAZ), va nhur thé c6 thé dugc ké dén.

[Nén (polyme)]

Céc nén duge tao ciu hinh cia polyme (nhwa). Cc polyme néu trén cd,
vi dy, mot lién két C-H, lién két Si-C. Cu thé, polyme néu trén co lién két C-H.
Hoic, polyme néu trén 1a nhya héa cing (vi du nhua déo nhiét, nhya hda cung
bing 4nh sang va nhya héa cing bang dién). Hoic, polyme néu trén 1a nhya
hoa nhiét. Hodc, polyme néu trén la nhya s¢i dugc gia soi. Hodc, polyme néu
trén 13 cao su va cao su di dugc luu hod. Ngoai ra, vat li€u c6 mét mang phu
chira polyme dugc tao ra trén bé mit cda né c6 thé duoc str dung. Cac polyme
néu trén cé mdt ciu trac hai chidu mach thing. Hosc, polyme néu trén c6 mot
cAu tric ba chiéu dang luéi. Hinh dang cta cac nén dugc quan ly béi cac Ung
dung. Vi dy, hinh dang nhu hinh dang mang, hinh dang tdm mong, hinh dang
tAm, hinh dang c6t, hinh dang thanh, hinh dang khung, hinh dang hp, hinh
dang so1i, hinh dang s¢i chi, hinh dang miéng vai, hinh dang miéng vai khong
dat va hinh dang x&p c6 thé dugc ké dén.

Laviducu thé vé polyme néu trén, vi dy, xenluloza va cac dan xuét cua
né, hydroxyetyl xenluloza, tinh bgt, xenluloza diaxetat, nhya vinyl axetat dugc
xa phong hoda bé mit, polyetylen mat do thdp, polyetylen mét do cao,
polypropylen, copolyme etylen-propylen, nhya ddu me, polystyren,
polystyrensyndiotactic, copolyme styren, nhuya chroman-inden, nhya terpen,
copolyme styren-divinyl benzen, nhwa copolyme acrylnitril-butadien-styren,
polymetyl acrylat, polyetyl acrylat, polyacryl nitrile, polymetyl acrylat,
polymetyl metacrylat, polyetyl metacrylat, polyxyano acrylat, polyvinyl axetat,
nhya copolyme etylen vinyl axetat, rugu polyvinylic, polyvinyl formal,
polyvinyl axetal, copolyme vinyl axetat, polyvinyl chlorua, copolyme vinyl
clorua vinyl axetat, copolyme etylen vinyl clorua, poly(vinyliden florua),
copolyme vinyliden fluorua-etylen, copolyme vinyliden florua-propylen,

poly1,4-transpolybutadien, polyl,2-transpolybutadien, polyoxy metylen,
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polyetylen glycol, polypropylen glycol, nhwa phenol formalin, nhua cresol-
formalin, nhya resorxinol, nhya melamin, nhya xylen, nhya toluen, nhya
glyptal, nhua glyptal hop chét, polyetylen terephtalat, polybutylen terephtalat,
nhua polyeste khong bédo hoa, polyeste acrylat, nhua alyleste, polycacbonat, 6-
nylon, 6',6-nylon, 6',10-nylon, polyimit, polyamit , polybenzimitazol,
polybenzoxazol, polybenzothiazol, polyamitimit, nhyua silicon, cao su silicon
héa ctng khi bd sung, cao su silicon héa cirg khi tring hop, cao su silicon héa
cung khi ngung tu, nhya silicon cd thé héa cung khi bd sung, nhya furan, nhya
polyuretan, nhya epoxy, polyphenylen oxit, oxit polydimetylphenylen, polyme
hdn hop (hdn hgp polyme) ciia polyphenylen oxit hodc polydimetylphenylen
oxit va axit trialylisocyanuric, polyme hén hop (hdn hop polyme) polyphenylen
oxit hodc polydimetylphenylen oxit va trialylisoxyanurat peroxit, polyxyle,
polyphenylen  sulfua,  polyxycloolefin, polysulfon,  polyetesulfon,
polyeteeteketon, polyimit, nhya tinh thé 16ng (LCP), cao su ty nhién, cao su
1,4-xisbutadien, cao su isopren, polyclopren, cao su copolyme styren-butadien,
cao su copolyme styren-butadien dugc hydro héa, cao su copolyme acrylnitril-
butadien, cao su copolyme acrylnitril-butadien dugc hydro hoéa, cao su
polybuten, cao su polyisobutylen, cao su etylen propylen, cao su etylen-
propylen-dien, cao su copolyme etylen oxit-epiclohydrin, cao su polyetylen
dugc clo héa, cao su polyetylen dugc clo hda, cao su polyetylen dugc closulfon
va dugc alkylat hoa, cao su clopren, cao su acryl clo héa, cao su acryl dugc
brom hda, cao su copolyme flo epiclohydrin, cao su etylen propylene dugc clo
héa, cao su butyl dugc clo héa, cao su butyl dugc brom hoda, cao su
tetréﬂoroetylen, hexafloropropylen, homopolyme nhu cao su vinylidenflorua ,
tetrafloroetylen, va trime cuia chung, cao su copolyme etylen-tetrafloroetylen
propylen-tetrafloroetylen, cao su etylenacryl, cao su silicon loai peroxit, cao su
silicon loai ngung tu, cao su silicon loai ngung tu , cao su epoxy, cao su uretan,
chat dan hdi c6 nhém khong bdo hoa trén ca hai diu, va chit trong tur ¢6 thé

duoc ké dén.
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Céc nén néu trén (polyme) chira cic loai chit phu gia (vi du, tic nhan
lién két ngang ngang, céc tac nhén ting toc lién két ngang, céc tic nhan trg
giup lién két, chit khoi mao gdc, chit khoi mao gbc cation, chét khoi mao
quang polyme, chit lam cham sy luu héa, chit 1am &n dinh, chét chéng oxy
héa, céc chét kim tia cuc tim, chit don, chét ting cudng, chit déo hoa, chit lam

mém, chat tao mau, va chat di€u chinh d6 nhdt) né€u can.

Polyme néu trén c6 ciu tric ba chidu thudn dang lu6i thu duoc bing
cach lam noéng hoac chiéu 4nh sang vao mdt hon hop thu duoc béng cach, vi
du, thém c4c tac nhén lién két ngang ngang (ngoai ra, tac nhan ting tbe lien két
ngang va tac nhén trg giup lién két ngang) vao polyme hai chidu mach théng
néu trén. Hodc, polyme néu trén dugc thu bang cach 1am néng hoic chiéu anh
sang vao mdt hdn hop thu duge bang cach, vi du, thém céc tic nhan lién két
ngang ngang (ngoai, tdc nhan tang tdc lién két ngang va tic nhan trg giup lién
két ngang) d& mot monome dinh trude (vi dy, mdt monome c6 sé lugng phéan
tir thip c6 mét nhém vinyl, mot nhém acrylat, mot nhom metacrylat, mot nhom
epoxy, mot nhom isdxyanat, hodc mdt nhom oxetan trong do sd luong la mot,

ho3c hai hogic nhiu hon cho mdi phan ti).

L3 cic monome néu trén, vi du, monome uretan gdc acrylat, epoxy gbe
acrylat, este gbc acrylat, gbc epoxy, va vinyl gdc ete c6 thé dugc ké dén. Cu
thé, acrylat (vi du, etylen glycol di(meta)acrylat, propylen glycol
di(meta)acrylat,  polyetylen  glycol  di(meta)acrylat, 1,4-butanediol
di(meta)acrylat, 1,6-hexandiol di(meta)acrylat, trimetylolpropan
tri(meta)acrylat, pentaerythritol tetra(meta)acrylat, epoxy (meta)acrylat thu
duoc béi phan ung cdng vdi axit (meta)acrylic, polyuretan (meta)acrylat thu
dugc bdi phan Ung vGi 2-hydroxyetyl (meta)acrylat, diol, va diisoxyanat,
polyeste (meta)acrylat polyeste acrylat thu dugc bdi phan tng v6i axit (meta)
acrylic, axit polycarboxylic, va polyol, uretan acrylat, epoxy acrylat, polyete
acrylat, va polyol acrylat), va metacrylat (vi du, polyeste metacrylat, uretan

metacrylat, epoxy metacrylat, polyete metacrylat, va polyol metacrylat) c6 thé
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dugc ké dén. Ngoai ra vé van d& nay, n-alkyl acrylat, i-propyl acrylat, i-butyl
acrylat, t-butyl acrylat, xyclohexyl acrylat, B-hydroxyetyl acrylat, dietylen
glycol acrylat, polyetylen glycol acrylat, B-hydroxypropyl acrylat, glycidyl
acrylat, etylen glycol diacrylat, dietylen glycol diacrylat, trietylen glycol
diacrylat, polyetylen glycol diacrylat, dialkylamin etyl acrylat, 2-xyanoetyl
acrylat, B-etoxyetyl acrylat, aryl acrylat, benzoyloxyetyl acrylat, benzyl acrylat,
phenoxyetyl acrylat, phenoxydietylen glycol acrylat, 2-hydroxy-3-
phenoxypropyl acrylat, tetrahydrofurfuryl acrylat, san phidm cong acrylat cia
rugu  etrahydrofurfurylic =~ va  e-caprolacton, i- bornyl acrylat,
dixyclopentenyloxyetyl acrylat, 1,4-butanediol diacrylat, 1,6-hexandiol
diacrylat, 1,9-nonandiol diacrylat, neopentyl glycol diaci"ylat, trietylen glycol
diacrylat, tetraetylen glycol diacrylat, polyetylen glycol diacrylat, tripropylen
glycol diacrylat, axit hydroxypivalic neopentyl glycol diacrylat, axetal glycol
diacrylat, san phdm cdng diacrylat cia axit hydroxypivalic neopentyl glycol va
g-caprolacton, trimetylolpropan triacrylat, trimetylolpropan
-polyetoxylat-triacrylat, trimetylolpropan -polyproxylat-triacrylat,
pentaerythritol triacrylat, dipentaerythritol hexaacrylat, san phim hexaacrylat
cua dipentaerythritol va e-caprolacton, acryloxyetyl photphat, fluoroalkyl
acrylat, sulfopropyl acrylat, metyl metacrylat, etyl metacrylat, propyl
metacrylat, i-propyl metacrylat, butyl metacrylat, isobutyl metacrylat, sec-butyl
metacrylat, t-butyl metacrylat, hexyl metacrylat, octyl metacrylat, i-octyl
metacrylat, 2-etylhexyl metacrylat, dexyl metacrylat, lauryl metacrylat, stearyl
metacrylat, 2-hydroxyetyl metacrylat, 2-hydroxypropyl metacrylat, 2-
dimetylamin etyl metacrylat, 2-dietylamin etyl metacrylat, 2-t-butylamin etyl
metacrylat, glycidyl metacrylat, alyl metacrylat, xyclohexyl metacrylat, phenyl
metacrylat, nonylphenyl metacrylat, benzyl metacrylat, dixyclopentenyl
metacrylat, bornyl metacrylat, 1,4-butanediol dimetacrylat, 1,3-butanediol
dimetacrylat, etylen glycol dimetacrylat, dietylen glycol dimetacrylat, trietylen
glycol dimetacrylat, tetractylen glycol dimetacrylat, polyetylen glycol
dimetacrylat, neopentyl glycol dimetacrylat, 1,6-hexandiol dimetacrylat,
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dipropylen glycol dimetacrylat, trimetylolpropan trimetacrylat, glyxerol
metacrylat, metacryloxyetyl photphat, bis-metacryloxyetyl photphat, aron
oxetan, di [l-etyl(3-oxetanyl)] metylete, 3-etyl-3-(hexyloxymetyl) oxetan,
xylylen dioxetan, phenyl oxetan, oxetanyl silsesquioxan, 3-etyl-3-
(heptyloxymetyl) oxetan, 3-etyl-3-(2-etyl hexyloxymetyl). oxetan, 3-etyl-3-
(octyloxymetyl) oxetan, 3-etyl-3-(dodexyloxymetyl) oxetan, monome epoxy
loai bisphenol A monome epoxy loai bisphenol F, monome epoxy loai novolac,

toluen diisoxyanat, va chét tuong tu cd thé duoc ké dén.

Céc loai khac nhau dugc st dung cho chit khoi mao polyme héa néu
trén, tac nhan lién két, tac nhan ting téc lién két ngang va tac nhén trg gitp lién
két ngang. Vi du, peroxit, chit khoi mao cation polyme héa, chét khoi mao
quang polyme hoéa, luvu huynh, tdc nhan tang téc lién két ngang gdc luu huynh,
tac nhéan trg giup lién két ngang gbc polyol, tac nhan lién két ngang gbe
polyamin, tdc nhén lién két ngang gbc polythiol, tic nhén trg gitp lién két
ngang gbc acrylat, tac nhan trg gitip lién két ngang gdc metacrylat, va tac nhan
lién két ngang gbc alyl c6 thé duoc ké dén. Cu thé, vi du, azobisisobutyronitril,
benzo phenon, xeton ciia Michler, benzoin isopropyl ete, clothioxanthon,
isopropylthioxanthon,  benzyldimetyl ketal, axetophenondietyl ketal,
phenylketon a-hydroxyclohexyl, va 2-hydroxy-2-metyl phenylpropan c6 thé
duoc k& dén. Hop chit din xudt Axetophenon (vi du, 4-(2-
hydroxyetoxy)phenyl(2-hydroxy-2-propyl)xeton, a-hydroxy-a, o'
dimetylaxetophenon, metoxyaxetophenon va 2,2-xu thoxy-2-
phenylacetophenon) ciing cé thé duogc ké dén. Hop chét Benzoin gbc ete (vi du,
benzoin etyl ete va benzoin proply ete) cling co thé dugc ké dén. Hop chét dan
xult Ketal nhu nhu benzyldimetyl ketal ciing c6 thé duoc ké dén. Dan xuét
xeton dugc halogen hoa, axylphosphin oxit, axylphosphonat, bis(2,6-
dimetoxybenzoyl)-2,4,4-trimetylpentyl oxit phosphine, clorua sulfonium
dimetyl phenyl va photphat hexafluoro triaryl sulfonium cé thé ciing duoc ké

dén. Té4c nhéan lién két ngang gdc Triazindithiol dya trén tic nhan lién két
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ngang nhua, tac nhén lién két ngang polyol, tac nhan lién két ngang gbc siloxan
dau H, va cac tac nhan lién két ngang loai ngung tu silanol ¢6 thé duoc ké dén.
Dibenzothiazoyl Disulfua, 4-morpholino dithio benzothiazol, N-xyclohexyl-2-
benzothiazoyl sulfenamit,  N-t-butyl-2-benzothiazoyl sulfenamit, N-
oxydietylen-2-benzothiazoyl sulfenamit, N-diisopropyl-2-benzothiazoyl
sulfenamit, N-dixyclohexyl-2 -benzothiazoyl sulfenamit, tetrametyl thiuram
disulfua, tetraetyl thiuram disulfua, tetrabutyl thiuram disulfua, thiuram
disulfua tetraoctyl, cac amin, hexametylen tetramin, saligen, mudi amoni béc
bbn, mubi phosphoni, mudi dialkyl thiéc cta axit hiru co, titanat, polyetylen
glycol, axit cloplatinic, k&m oxit, magié oxit, canxi oxit, bari oxit, nhom oxit,
canxi hydroxit, thiéc oxit, sit oxit, canxi hydroxit, canxi cacbonat, magié
cacbonat, natri ctia axit béo, canxi octylat, kali isooctylat, kali butoxit, xézi
octylat, kali isostearate, polyetylen glycol, polypropylen glycol, hexandiol,
xyclohexandiol, dodecandiol, hexametylen diamin, dodecan diamin, polyetylen
glycol cé diamin trén cac d4u, polypropylen glycol c¢6 diamin trén cic dau,
benzendithiol, hexandithiol, 1,10-decandithiol, 1,12-dodecandithiol, polyetylen
glycol diacrylat, polyetylen glycol dimetacrylat, polypropylen glycol diacrylat,
polypropylen glycol dimetacrylat, dialyl ete, trialyl isocyanurate, va trialyl

cyanurate cling c6 thé dugc ké den.

Céc nén lam bang polyme c6 cdu trac hai chiéu mach thing (nhya hoa
nhiét cting, cao su khong lién két ngang) va polyme c6 céu tric ba chiéu dang
ludi (nhya héa cimg bang nhiét, cao su lién két ngang) mdi chét liéu trong sb
d6 1a mot chét lidu polyme héa cao thu dugc bang cach thuc hién viéc cén cac
tAm, céan trang, ép, ép dun, hozc ddc 4p luc hop chét thu dugc bang cach thém
0,1 dén 20 phan trong lugng céc tic nhan lién két ngang, 0,1 dén 20 phan trong
lurgng tac nhan ting tdc lién két, va 0,1 dén 20 phin trong luong tac nhéan trg
gitp lién két ngang dén 100 phén trong lwong polyme ciu trac hai chiéu mach
thing (hoic monome) trong didu kién nhiét d6 ndm trong khoang tir 20 dén

350°C va trong thoi gian 1am viéc nim trong khoang tir 0,1 gidy 200 phut. Tuy
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nhién, viéc gia ting s6 luong cac tac nhén lién két ngang, nhi¢t d6 lam viéc, va
thoi gian 1am viéc khac nhau phu thudc vao céc tinh ndng dic biét cua thiét bi.
Ngoai ra, khi cdc polyme c6 cau trac hai chiéu mach thang hodc nhua déo nhiét

dugc str dung, cac tac nhén lién két ngang cd thé khong dugc thém vao.

Khi nén duge cu hinh cta nhyua héa climg bang 4nh sang, thiét bi UV (vi
dy, dén UV thiy ngén 4p sult cao, dén UV thily ngén ap sudt thip, dén huynh
quang loai UV (dén xenon ARC ngén va dén hoa hoc) va dén halogen kim loai)
duoc sit dung, va nén thu dugc bing cach chiéu vao hop chét nay céc tia cuc
tim c6 budc séng ndm trong khoang tir 200 dén 450 nm trong mot moi trudng
mong mudn (vi dy, trong khéng khi, trong mdi truong khi nito, trong mdi
trudng khi argon, hodc dudi sy giam 4p). Mat d§ anh sang chiéu 13, vi du, 1
mJ/m? dn 20 J/m?. ‘Cac hop chét dugc chiéu céc tia cuc tim dugc lya chon mdt
cach thich hgp. Vi du, cac hop chit néu trén 12 mot hop chét chira 100 phan
trong lugng hop chét gbc epoxy va 0,01 dén 5 phan trong luong chét xuc tac
quang hda polyme.

Cao su luu hoa dugc thu bang cach gift cho hop chit chira mét loai, hodc
hai loai hodc nhiéu chét dan hodi duge lya chon tir mdt nhém clia cac copolyme
mach thing trong d6 nhiét do chuyén thuy tinh thap hon -20°C, va cac chét phu
gia (vi dy, tac nhan lién két ngang, tac nhan ting tdc lién két ngang va chét
tuong tu) trong thoi gian ndm trong khoang tir 0,1 dén 1200 pht va & nhiét do
nim trong khoang tir 0 dén 300°C. Cao su silicon loai san pham cdng, cao su
silicon loai ngung tu va loai twong tu dugc thu véi viéc 1am néng trong thoi
gian dai & nhiét do thép trong mot s6 trudng hop. Néi chung, nhiét do ndm
trong khoéng tir 60 dén 180°C trong nhiéu trudng hop.

Céc nén néu trén chira mot luong thich hgp céc loai khac nhau ctia cdc
chét don va chét gia cuong néu can. Vi duy, cac loai khac nhau clia cacbon den,
canxi cacbonate, talc, dét sét, cao lanh, thuy tinh, silic 6xits udt, va silic oxit

kho dugc dua vao néu can. Rayon, nilon, polyeste, vinylon, thép, soi Kevlar,
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soi cacbon va soi thiy tinh, va vai duoc dua vao néu cin. Cac hat kim loai
(d(“)ng, nicken, bac, vang, thiéc va cac loai twong tu) dugc dua vao néu cin. Hat
cacbon duogc dua vao néu cin. Chét din dién dugc dua vao néu cin. Chét
truyén nhiét nhu nhdém, nitrua silic, nhém nitrua, silic cacbua, va kim cuong
duoc dua vao néu cin. Lugng dua vao 13 200 phan hodc it hon cho mdi 100
phan trong lwong polyme. Nhin chung, lvgng dua vao 14 100 phin hodc it hon
theo trong lugng. Tuy nhién, 200 phan trong lugng dugc dua vao néu can trong

mdt s6 trudng hop.

Céc nén néu trén chira mot luong thich hop chét lam én dinh néu can.
Céc chét 1am n dinh, vi du, chét chéng oxy hoa hoac hép thu tia cuc tim. Vi
du, cac chit 1am 4n dinh 14 amin xeton trén co s& cdc san phdm ngung tu nhu
poly(2,2,4-trimetyl-1,2-dihydroquinolin)  and  6-etoxy-1,2-dihydro-2,2,4-
trimetylquinolin. Chét 1am n dinh 13 san phim ngung tu gbc amin xeton nhu
poly(2,2,4-trimetyl-1,2-dihydroquinolin) va 6-etoxy-1,2-dihydro-2,2,4-
trimetylquinolin. Hop chit géc monophenol hosc bisphenol nhu phenol dugc
styren  héa, 2,6-di-t-butyl-4-phenol,  2-t-butyl-6-(3-t-butyl-2-hydroxy-5-
metylbenzyl) -4-metylphenylacrylat, 2,2-metylenbis (4-metyl-6-t-butylphenol),
4 4-thiobis (3-metyl-6-t-butylphenol) 2,5-di-t-butylhydroquinone. Céc hop chét
cia axit sulfuric hodc ciia phospho nhu 2-mercapto benzimitazol, 2-k&m
mercapto  benzimitazol, niken dimetyl dithio carbamat, 1-3 bis
(dimetylaminpropyl) thioure, dilauryl-3, 3-thiodipropionat, va tris (phenyl dugc
nonyl héa) phosphit. Luong dua vao 1 30 phin hoic it hon tinh cho 100 phén
trong luong polyme. N6i chung, lugng dura vao ndm trong khoang tir 0,5 dén 5

phin trong luong.

Céc nén néu trén chira mét lwong thich hop ciia cic hop chét sau néu
can. Vi du, chit hip thu tia cyc tim nhu xinamat parametoxy 2-etylhexyl
(octyl), 2-etylhexyl paradimetylamin benzoat (octyl), oxybenson
(benzophenon3), salixylat 2-etylhexyl (octyl), 4-tert-butyl-4

metoxybenzoylmetan, chat 1am 6n dinh benzoat , va chit 1am 6n dinh céan tro
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4nh sang gbc amin. Luong dua vao 13 10 phan hodc it hon tinh cho 100 phan
trong lugng polyme. No6i chung, lugng dua vao nim trong khoang tir 0,1 d¢én 2

phan trong lwong.

Céac nén néu trén 14n luot chira mdt lugng thich hop céc chét 1am mém,

chit déo héa, trg gitp xit 1y, thay dbi d6 nhét va chét tao mau néu can.
[Xir Iy bé mit nén]

Piu tién, dung dich chira hop chét (a) néu trén hoa tan (hodc phan tén)
trong d6 duogc chudn bi. Néu dung méi dugc st dung, nuéc, rugu (vi duy,
metanol, etanol, isopropanol, etylen glycol, propylen glycol, Cellosolve va
carbitol), xeton (vi du, axeton, metyl etyl keton va xyclohexanon), hydrocacbon
thom (vi du, benzen, toluen va xylen), hydrocacbon béo (hexan, octan, decan,
dodecan va octadecan), este (vi du, etyl axetat, metyl propionat va metyl
phtalat), ete (vi du, tetrahydrofuran, etyl butyl ete, va anisol) , va nhu thé c6 thé
dugc ké dén. Hon hop cua céc hgp chét néu trén cling c6 thé duogc str dung.
Luong dua vao cua céc hop chét (o) néu trén ndm trong khoang tir 0,001 dén
10% trong lugng. Péc bigt t6t hon 13, luong tr 0,001 dén 2% trong lugng. Ly
do 1a khi Irgng dua vao cua cac hop chit () néu trén 13 qué thap, hiéu qua cua
chét 13 kém. Nguoc lai, khdng c6 nghia lugng dua vao qua nhiéu vi luong cia
phan Uing vdi nén bj han ché. Ty 18 néu trén 13 duge wu tién theo quan diém nhu

vay.

Chét hoat dong bé mit dugc thém vao cac dung dich néu trén (phén tan)
néu cin theo quan diém didu chinh sirc cing bé mat. Vi du, chét hoat dong bé
mat khong ion (vi du, chét hoat dong bé mit khong ion ma cAu thanh boi cac
alkyl mach dai va polyetylen glycol), chét hoat dong bé mat anion (vi du, cac
mudi amoni bic bdn), hodc cac chét hoat dong bé mat duong (vi du, carboxylat

va sulfonat hitu co) dugc str dung.

Nén dugc nhiing vao dung dich néu trén (phén tan). Hodc, dung dich néu

trén (cac thé phan tan) duge phun 1én nén nay. Pidu d6 cho phép chét cai thién
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d6 két dinh néu trén (hop chét (o) néu trén: phén tir két dinh) dé dinh vao bé

mat ciia n€n nay.

Sau dd, anh sang (tia cuc tim) dugc chiéu vao. Cu thé, vi tri duy nhat ma
& d6 hop chit (o) néu trén can duogc lién két v6i nén néu trén dugc chiéu 4nh
sang. Pé 1am viéc ndy, mdt mit na d& mAu hinh thich hop duge st dung.Véi
viéc chiéu tia cuc tim néu trén, nhém azit cta hop chét (o)) néu trén duogc hoa
tan. Sy hoa tan cla nhom azit giup cho nitren dugc tao ra. Nitren thn cong cac
nhom chirc (vi dy, -CHj, -CH,-, and -CH<, -CH=CH-) dang c6 mit trén bé mit
nén ndy. V4, mot phan tmg cdng hydro chiét xuét gc hodic phan tng cong gbe
X4y ra, va cac lién két héa hoc giita hop chét (o)) néu trén va bé mit nén thu

dugc. Khong co lién két héa hoc xay ra & cac chd khong chicu anh sang.

Thiét bj UV (vi du, dén UV thily ngén 4p suit cao, dén UV thlly ngén &p
suét thip, dén huynh quang loai UV (dén xenon ARC ngén va dén héa hoc) va
dén halogen kim loai dugc sir dung dé chiéu tia cuc tim. Mbt tia cuc tim cé
budc séng ndm trong khoang tir 200 dén 450 nm duge chiéu. Khi cuong d6 anh
sang chiéu 13 qua nho, phan tng hau nhu khong dién ra. Nguoc lai, khi cuong
d6 4nh sang chiéu xa 13 qué 16n, c6 mot méi lo ling vé sy 1am hu hai nén. Nhu
vay, cudng d6 4nh séng thich hop d& chiéu anh séng (budc séng 254 nm) nim
trong khoang tir 1 mJ/ m* dén 5 J/m*‘Tét hon nita 13, cudng d6 nim trong

khoéng tir 5 mJ/m* dén 1 J/m?.

Néu nén c6 hinh dang phirc tap, ¢é ddng nhét viéc chiéu vao nén tia cuc
tim, viéc st dung céc tAm phan xa 14 c6 hiéu qua. V& céc tAm phan xa, vi du,
guong, bé mat nén kim loai danh bong, bé mit nén guong nhom, va bé mit nén
guong SUS va bé mit guong ma bac ¢6 thé dugc ké dén. Hinh dang, kich
thude va vat liéu 13m tAm phan xa, va tAm tuong tu duoc lya chon mot cach

thich hgp theo quan diém vé hiéu qua phan xa.

Cac nén néu trén da duoc chiéu tia cuc tim duogc xtr ly bang nude. Vi du,
n6 dugc nhiing vao nudc. Tot hon, néu nude la mdt dung dich axit chira nude

hodc dung dich kiém chita nuéc. Vi dy, nén dugc nhiing vao dung dich nude
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chira 0,0001% dén 10% (t5t hon 13 tir 0,01% dén 5%) axit trong thoi gian tir
0,1 dén 60 phut (t6t hon 1a tir 1 dén 20 phut). Piéu nay cho phép nhém
alkoxysilyl duoc cai bién thanh nhém hydroxylsilyl. Cac didu kién néu trén ctia
tri s dugc quyét dinh theo quan diém v& hidu qua cia viée cai bién nhém

alkoxysilyl thanh nhém hydroxylsilyl.

Tét hon 13, cac polyme cé cong thirc chung [II] néu trén dwgc st dung
clng v6i hop chét (o) néu trén. Cu thé 13, viée sir dung polyme cé cong thirc
chung [II] néu trén cung véi hop chét (o) néu trén 13m cho s6 lugng nhém -OH
c6 mit trén bé mit nén dugc ting 1én. Cu thé 13, cac polyme chita nhom alkoxy
¢6 cong thirc chung [II] néu trén dugc st dung, do d6 khién cho s lwong nhém

-OH c6 mat trén b€ mat nén dugc tang 1én.

Viée xtr Iy bang polyme néu trén chira nhém alkoxy dugc thyc hién theo
céch tuong ty nhu xir Iy bang hop chat () néu trén. Cuy thé 13, nén dugc xtr Iy
bang dung dich chira cic polyme cé cong thic chung [II] néu trén (vi du, hoa
tan hodic phan tan). Néu dung méi dugc st dung cho viéc xir Iy néu trén, ruou
(vi du, metanol, etanol, isopropanol, etylen glycol, propylen glycol, Cellosolve
va carbitol), xeton (vi du, axeton, metyl etyl xeton va xyclohexan),
hydrocacbon thom (vi dy, benzen, toluen va xylen), hydrocacbon béo (vi du,
hexan, octan, decan, dodecan va octadecan), este (vi duy, etyl axetat, metyl
propionat va metyl phtalat), ete (vi dy, tetrahydrofuran , etyl butyl ete, anisol),
va chit twong ty c6 thé dugc k& dén. Hon hop ciia cac hop chit néu trén cé
nhém alkoxy ciing c6 thé dugc sir dung. Lugng dua vao ctia hop chét (o)) néu
trén ndm trong khoang tir 0,0001 dén 10% theo trong luong. Pic biét tét hon
13, lugng nay nim trong khoang tir 0,001 dén 5% theo trong lugng. Ly do 14 khi
lugng dua vao ctia polyme néu trén la qua thip, n6 s& c6 hidu qua kém. Sau khi
xtr Iy bing polyme néu trén, nén nay dugc xir 1y bang nhiét & nhiét do nam
trong khoang tir 0 dén 200°C (t6t hon 13 nim trong khoang tir 20 dén 150°C) va
trong thoi gian tir 0,1 dén 60 phut (t6t hon 14 tir 1 dén 20 pht).
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Hon nita, viéc xir Iy bing cac hop chéit cé cong thirc chung [T] va [III]
hozc/va [IV] néu trén ngoai viéc st dung hop chét (a) néu trén ciing duoc uu
tién. Cu thé 13, bing cach sir dung céc hop chit ¢ cong thire chung [T] va [III]
hodc/va [IV] néu trén ciing cac hop chét (o) néu trén giup cho sb lugng -OH c¢6
mit trén bé mit nén dugc ting 1én. Ngoai ra, cac nhém chirc phan tGng duoc

dua vao.

Viéc xtr Iy bang céc hop chét cé cong thirc chung néu trén [T] va [III]
va/hodic [IV] duoc thyc hién tuong ty nhu xir Iy bing hop chét (a) néu trén. ‘Cu
thé 13, nén dugc xtr Iy bang dung dich (hoa tan hodic phéan tén) chira cdc hop
chét c6 cong thirc chung [T] va [III] va / hodc [IV] néu trén. Néu dung mai
dugc st dung cho viéc xur ly néu trén, rugu (vi duy, metanol, etanol,
isopropanol, etylen glycol, propylen glycol, Cellosolve va carbitol), xeton (vi
du, axeton, metyl etyl keton va xyclohexan), hydrocacbon thom (vi dy, benzen,
toluen va xylen), hydrocacbon béo (vi dy, hexan, octan, decan, dodecan va
octadecan), este (vi du, etyl axetat, metyl propionat va metyl phtalat), ete (vi
dy, tetrahydrofuran , etyl butyl ete, anisol), va chét tuong tu c6 thé duoc ké
dén. Hon hop cuia hop chit néu trén ciing ¢ thé duoc sir dung. Lugng dua vao
ctia hop chét c¢6 cong thirc chung [IIT] hozic [IV] néu trén nam trong khoéang tir
0,0001 dén 10% theo trong lugng. Dic biét tot hon 13, lvgng ndy nim trong
khoéng tir 0,001 dén 5% theo trong luong. Ly do 13 khi lwgng dua vao cia hop
chét néu trén 12 qué thép, hiéu qua cla chét 13 kém. Sau khi xtr Iy bang cac hop
chét c6 cong thirc chung [T] va [III] hozc [IV] néu trén, nén dugc xur ly béng
nhiét & nhiét 6 ndm trong khoang tir 0 dén 200°C (6t hon 13 nim trong khoang
tir 20 dén 150°C) va trong thdi gian tir 1 dén 60 phut (t5t hon 14 tir 1 dén 20
phut).

Theo sang ché, & budc (U), vi dy, cc tac nhan lién két c6 nhém
alkoxysilyl c6 thé dugc st dung. V&i tac nhan ndy, cdc nhém chirc khic nhau
duoc dua vao vao bé mit nén. La céc tac nhan lién két loai nay, vi du, 6-

alkoxysilylpropylamin-1,3,5-triazin-2,4-dithiol mononatri, 6-bis(3-
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alkoxysilylpropyl)amin-1,3,5-triazin-2,4-dithiol mononatri, 6-N-xyclohexyl-N-
(3-(trietoxysilyl)propylamin)-1,3,5-triazin-2,4-dithiol mononatri, polyme dong
nhét vinylmetoxy siloxan, bis(trietoxysilylpropyl)tetrasulfua, 3-mercaptopropyl
trimetoxysilan, 3-aminpropyl trietoxysilan, 6-alkoxysilyl propylamin-1,3,5-
triazin-2,4-dithiol, 3-alkoxysilylpropyl amin, bis(3-alkoxysilylpropyl)amin, 6-
N-xyclohexyl-N-3-(trietoxysilyl)propylamin, 3-aminpropy]l trietoxysilan, (3-
acryloxypropyl)trimetoxysilan, metacryloxypropyl trimetoxysilan, trietoxysilyl
undecanal, 4-aminbutyl trietoxysilan, m-aminpheny] trietoxysilan, 11-
aminundexyl trimetoxysilan, N-(3-trietoxysilylpropyl)pyrol, N-(2-aminoetyl)-
3-aminopropyl trimetoxysilan, 3-aminopropylmetyl dietoxysilan,
aminopropylsilantriol, N-(2-aminoetyl)-3-aminopropylsilantriol, N-
metylaminopropyl trimetoxysilan, N-butylaminopropyl trimetoxysilan, N-
trimetoxysilylpropyl trimetyl ammoni chlorua, bis(trimetoxysilylpropyl)amin,
anhydrit 3-(trietoxysilyl)propyl sucxinic, 6-azite sulfonylhexyl trietoxysilan, 2-
(4-closulfonyl)etyltrietoxysilan, 2-(3,4-epoxyxyclohexyl)trimetoxysilan, (3-
glyxidioxypropyl)trimetoxysilan, 10-(carbometoxy) dexyl dimetyl metoxysilan,
3-clopropyl trimetoxysilan, 7-bromoheptyl trimetoxysilan, 3-isoxyanatopropyl
trietoxysilan, (3-trietoxysilyl)-t-butylcarbamat, 2-(diphenylphosphino)etyl
trietoxysilan, etyltrietoxysilan dietylphosphate, 3-mercaptopropyl
trimetoxysilan, 5-(bixycloheptinyl)trietoxysilan, (3-xyclopentadien-1yl-propyl)

trietoxysilan, va céc chit twong tu c6 thé duoc ké dén.

Viéc xtr Iy bang céc chét két hop ciing duge thuc hién theo cach tuong tu
nhu viéc xit Iy bing hop chit (o)) néu trén va xir 1y bang polyme néu trén chira
nhém alkoxy. Néu dung mdi duoc sir dung cho viée xir Iy néu trén, rugu (vi dy,

metanol, etanol, isopropanol, etylen glycol, propylen glycol, Cellosolve va
| carbitol), xeton (vi dy, axeton, metyl etyl xeton va xyclohexan), hydrocacbon
thom (vi duy, benzen, toluen va xylen), hydrocacbon béo (vi du, hexan, octan,
decan, dodecan va octadecan), este (vi du, etyl axetat, metyl propionat va metyl

phtalat), ete (vi du, tetrahydrofuran , etyl butyl ete, anisol), va cac chét tuvong tu
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c¢6 thé dugc k& dén. Luong dua vao cua chit két hop néu trén nim trong
khoang 14 tir 0,0001 dén 10% theo trong lugng. Pic biét tét hon 13 lugng niy
nim trong khoang tir 0,001 dén 5% theo trong luong. Ly do 1a khi lugng dua
vao cla céc chat két hop néu trén 1 qua thip, hidu qua cta chit kém. Sau khi
xtr ly bbang céc chit két hop néu trén nén duogc xtr ly nhiét & nhiét do nim
trong khoang tir 0 d&n 200°C (t6t hon 12 nam trong khoang tir 20 dén 150°C) va
trong thoi gian tir 1 dn 60 phut (t6t hon 13 tir 1 d&én 20 phut).

[Mang Kim loai (mémg ma)]

Mang kim loai dugc tao ra trén nén ma hop chét (o) da duogc pha theo
mot mau hinh dinh trude. K§ thuét kiéu ma uét nhu ma khong dung dién va ma
dién duogc sir dung dé tao mang kim loai. Dung dich (dung dich ma khong dung
dién hoic dung dich ma dién) chtra cac thanh phan kim loai (ion kim loai) cta
mang néu trén dugce st dung d8 tao mang kim loai bang phuong phép ma kiéu
udt nay.

Trudc budc ma khong dung dién néu trén hodc ma dién, ndi chung, viéc
xu ly bang dung dich xtic tac kim loai dugc thyc hién. Sau khi chit xtc tac kim
loai dugc thém vao, budc dan dién cé thé dugc thuc hién. Dung dich chira chét
xtic tac kim loai néu trén chua, vi dy, halogenua (clorua, bromua va iodua) véi
mot loai, hodc hai loai hodc nhiéu hon kim loai (vi du, Sn, Pd, Ag, Au, Sn / Pd,
Ag/Pd,vaSn/ Ag/Pd). Ngoaira vé van dé nay, vi du, HCI va chét twong tur
c6 thé duogc dua vao. ion Cu duge dua vdo. Nén mé dugc phi 1én bang hop
chét (o) néu trén duge nhing vao dung dich chtra chit xtc tac kim loai néu
trén. Céac diéu kién xir 1y 13, vi duy, nhiét do ndm trong khoang tir 0 dén 80°C
(t6t hon, nim trong khoang tir 20 dén 50 °C) va trong thoi gian tir 1 dén 5 phut.
Phuong phéap xt Iy nay duge thuc hién trude khi ma dién va ma khong dung
dién 12 phd bién, do d6, viéc giai thich chi tiét dugc bé qua. Bude tién xir ly nay

khéng chi gidi han & cong nghé phd bién.
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Mubi kim loai va céc tac nhan khir duoc dua vao trong dung dich khong
ding dién. V& dung dich ma khong ding dién, vi du, dung dich ma khong dung
dién Ni-P, dung dich ma khong dung dién Ni-B, dung dich ma khong dung dién
Ni-P, dung dich chira ddng formalin khéng dung dién, dung dich dong
glyoxylat khong dung dién, dung dich dong hypophosphit khong dung dién,
dung dich ma khong dung dién chira paladi, dung dich ma chtra vang khong
dung dién, va dung dich ma chira coban khong dung dién 1a da biét. D& hiéu 13,

dung dich ma khong dung dién khong gidi han ¢ do.

Mubi kim loai c¢é trong dung dich ma khéng ding dién néu trén, vi du,
cdc mudi kim loai bac, d(‘A)ng, kém, vang, niken, coban, sat, paladi, bach kim,
dong, thiéc, molypden, vonfram, permalloy, thép, va mudi tuong ty. Cu thé,
KAu(CN),, KAu(CN);, Na;Au(SO;);, NazAu(S;03);, NaAuCly,, AuCN,
Ag(NH3),NO;, AgCN, AgNO;, CuSO4,'5H,0, CuEDTA, NiSO47H,0, NiCly,
Ni(OCOCH3),, CoSO,, CoCly, SnCly7H,0, PACl, va chét twong tw 6 thé
duoc k& dén. Ndng do cuia cac mudi kim loai ndm trong khoang tlr 0,001 dén 10

mol/L (t8t hon 13 ndm trong khoang tir 0,01 dén 1 mol/L).

Céc tac nhan khir néu trén 1a mot hop cht c6 mot hoat dong dé tao ra cac
kim loai b%ng cach khir cac mudi kim loai néu trén. Cu thé 13, KBH,, NaBH,,
NaH,PO,, (CH;3),NH-BH;, NH,NH,, H,NNH,-H,0,S, H,NNH,-HCl,
H,NNH,-2HCl, H,NNH,, -CH;COOH, mudi hydroxylamin, N,N-etylglyxin,
glycol x6-da, glyoxylat, glucoza, formaldehyt, vanilin va chét tuong tu ¢ thé
duge ké dén. Ndng d cta tac nhan khir 13 tir 0,001dén 5 mol/L (t5t hon 12 nim

trong khoang tir 0,01 dén 1 mol/L).

Phu gia khac nhau nhu chit tao phtrc va chét diéu chinh d6 pH duoc dua
vao trong cac mudi kim loai néu trén va céc tc nhan khit. Vi dy, céc chét phy
gia dugc dua vao theo mdt quan diém 8n dinh (tudi tho) ctia dung dich ma
khong dung dién va hiéu qua cua sw khir. Cu thé 13, cic hop chat bazo, céc
mubdi v co, mudi cla axit hitu co, xitrat, axetat, borat, cacbonat, amoniac

hydroxit, EDTA, diamin etylen, natri tartrat, etylen glycol, dietylen glycol,

-38-



27215

glycol trietylen, polyetylen glycol (trong lugng phén tir nim trong khoang tir tir
200 dén 400), Thioure, triazinthiol, trietanol amin va cac chét tuong ty co thé
duoc ké dén. Nong d6 cia cac chit phu gia ndm trong khoang tir tir 0,00001

dén 10 mol/L (t6t hon 14 ndm trong khoang tir tir 0,0001 dén 1 mol/L).

Céc mudi kim loai dugc dua vao trong dung dich ma dién. La dung dich
ma dién, vi dy, dung dich ma d(“)ng sulfat tiéu chuén, dung dich ma ddng sulfat
cao chdm , dung dich ma ddng xyanua, dung dich ma déng xyanua béng, dung
dich ma 16t ddng xyanua, dung dich ma ddng pyrophosphat tiéu chuén, dung
dich ma ddng pyrophosphat ding cho bang mach in, dung dich ma dong
pyrophosphat ding dé trang tri, dung dich ma niken tiéu chuin, dung dich ma
niken dung dién, dung dich ma bdéng niken tiéu chuén , dung dich ma niken
sulfamat, dung dich ma crom hda tri sdu tiéu chuén, dung dich ma crom héa tri
ba tiéu chuén, dung dich ma kiém thd k&m, dung dich ma k&m clorua, dung
dich ma kém xyanua, dung dich ma thiéc sulfat, dung dich ma thiéc
metansulfonat, dung dich ma kiém thd thiéc, dung dich ma thiéc trung tinh,
dung dich ma vang cia axit yéu, dung dich ma vang cta axit manh, dung dich
ma vang trung tinh, dung dich kiém ma vang xyanua, dung dich kiém ma vang
sulfit, dung dich ma bdng bac, dung dich ma bac xyanua, dung dich ma bac
thiosulfat, dung dich ma bac succinat, dung dich ma bach kim, dung dich ma
rodi , dung dich ma paladi, va cac dung dich tuong tu la da biét. Duong nhién,

dung dich ma dién khong gidi han & do.

Chét phu gia nhu axit khoang, kiém, tic nhan san béng, chét 1am béng va
chét trc ché duoc dua vao trong céc dung dich ma dién ngoai cac mubi kim loai
néu trén. Cu thé, cac chét phu gia la axit sulfuric, axit clohydric, axit boric,
natri cyanua, kali hydroxit, amoniac, kali nitrat, kali pyrophosphat, mudi
Pochelle, kali thiocyanua, sacarin, cumarin, axit benzensulfonic, axit p-
toluensulfonic, axit alylsulfonic, etylen xyanohydrin, pyridini propyl sulfonat,
axit naphthalenesulfonic, 1,4-butanthiol hgp chit chi, natri gluconat, axit

oxycarboxylic, chit hoat dong bé mit, etylen glycol, dietylen glycol, trietylen
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glycol, polyetylen glycol (trong luong phan tir ndm trong khoang tir tir 200 dén
600) va cac chat twong tu.

Nhiét d6 (nhiét do bé) ma trong d6 viéc xt ly ma dién dugc thuc hién, vi
dy, ndm trong khoang tir tir 20 dén 100°C (6t hon 14 ndm trong khoang tir tir 20
dén 70°C). Dong dién, vi du, nam trong khoang tur tur 0,1 dén 15 A/ dm? (tét

hon 14 ndm trong khoang tir tir 1 &én 7 A/dm?)

Néu cé4c nén dung cho mach dién duoc san xuét bang cach st dung séng
ché nay, viéc tao mang kim loai nhuw mang ding cho day Cu 12 don gian. Ly do
1a rat d& dang tao ra cc mau hinh ctia hop chét (o) néu trén dugc nhém Ién nén
(Bazo). Tuy nhién, ly do 1a mang kim loai dugc tao ra bing k§ thust ma kiéu
uét c6 thé dé dang tach ra trong ving ma trong d6 hop chét (o)) néu trén khong
cO mat.

Vi du thye hién sang ché

Duéi day, cac vi du cu thé 1a muc dung dé giai thich sang ché. Tuy
nhién, sdng nay khong bi gidi han bdi cac vi du nay.

Phuong phép téng hop hop chit o (tic nhan tao ra nhém -OH)]

[Vi du téng hop A-1]

0,1 mol (18,4 g) clorua xyanuric d38 dugc thém vao 200ml dung dich
axeton & nhiét dd nim trong khoang tir 0 dén 5 °C. 100 ml dung dich chira
0,204 mol NaN; duoc nho giot vao dung dich clorua xyanuric nay trong khi
khudy. Viéc khudy déu tiép tuc dugc thuc hién trong thoi gian 30 phut sau khi
viéc nho giot d& dugc hoan tat. Sau d6, mot 16p hitu co dugce chiét léy béng ete
tir dung dich hdn hop nay. Va, viéc loc déd dugc thuc hién. Sau do, ete da duogc
loai bé bing mot thiét bi bay hoi quay. Tiép theo, mot sin phim tho di thu
duge véi vide sdy & 4p sudt thip. Céc san phdm thd dugc tinh khiét bing mot

cot sic ky silicagel (dung méi khai trién: hdn hop dung mai (clorofom: hexan =
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01:02)). Cac san phim d3 thu duoc va da dugc tinh khiét da dwoc tao ra tir dau.

Luong clia chung 13 18,1 g (ning suét: 91,5%).

Thu dugc san pham tinh khiét (hop chét) d3 dugc x4c dinh bang thiét bi
do ludng phén tich nguyén t8, thiét bj do ludng NMR va thiét bi do luong MS.
Két qua 13, san phdm tinh khiét d3 dwoc x4c dinh 1a 2,4-diazit-6-clo-1 ,3,5-
triazin (DAMC). Cac thiét bi phan tich nguyén t5 1a Perkin Elmer kiéu
2400CHN. Céc thiét bi do luong NMR 1a AC400P cia cong ty Bruker Japan
Co. ltd. Thiét bj do lwdng MS 1a JEOL JMS-700. Thiét bi do luong phan tich
nguyén td, thiét bi do ludng NMR va thiét bj do ludng MS duge st dung dudi
day 1a 14n luot gidng véi cac thiét bi néu trén.

DAMC

13C NMR (101 MHz, CDCls) d 1714,1726

BI-MS(70 V)n/2197 ()

Phén tich nguyén t0 (tri s0 thyc/tri s0 tinh todn) C : 18,3/18,24, N : 63,6/63,81

9,88 g (0,050 mol) DAMC néu trén dd duoc thém vao 100ml
tetrahydrofuran (THF).Va, né d3 dugc dit trong mt moi trudong nito. 100 ml
dung dich THF chta 0,050 mol (11,5 ml) trietoxysilylpropyl amin va 0,051mol
(7,2 ml) trietyl amin dugc nho giot vao dung dich DAMC nay. Va, khudy déu
trong 120 phut & nhiét 46 50°C. Trietylamin hydroclorua dd dugc tao ra da
duoc loai bd sau khi phan tng d4 dugc hoan thanh. THF dugc lam bay hoi voi
viéc giam ap sudt (20mmHg 2M Pa), va di thu dugc sin phdm thé. San phim
thd nay duogc tinh ché bang cot sic ky silicagel (dung mdi khai trién: cloform).
Thu dugc san phim tinh khiét 13 b6t mau tring. Khdi luong ctia ching 1a 18,55
g (nang suét: 97%).

San phim tinh khiét thu dugc (hop chét) di duoc xac dinh béi thiét bi do
ludng phan tich nguyén td, cac thiét bi do luong NMR va cac thiét bi do luong
MS. Két qua 13, san phidm tinh khiét di duoc xic dinh 1a 6 - (3-
trietoxysilylpropyl) amino-1 ,3,5-triazin-2 ,4-diazit (TE-DAZ).
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TE-DAZ

' NR (400 MHz, CDC13) § 067 (t, J =80 Hz, 2H, CH2CH2Si), 13 (t, J=70 Hy
OH, SiOCH2CH3), 1,3 (Vechnim, 2H, CH2CH2CH2Si), 346 (g, J =80 Hz, 2H, NHCH2CH2CHZ),
383 (q, J=70 Hz, 6H, SiOCH2CH3), 636 (br s, 1H, NHCH2CH2CH2)

13C IR (101 MHz, CDC13) 07,7,182,22,5,434,58,5,1668,169,6,170,3

BINS(70 eV) w/z 382 ().

Phintichnguyéntd (T sd thuc/Trj s tinhtodn) ~ C : 37,4/37,69, H : 5,9/5,80, N : 36,9/36,62

[Vi du téng hop A-2]
Viéc tdng hop nay duogc thyuc hién theo [Vi du tdng hop A-1] néu trén.

Cu thé 13, trong [Vi du tdng hop A-1] néu trén, viéc téng hop da dugc
thuc hién theo cach twong ty trrt viéc 0,050mol (21,9ml) bis(3-
trietoxysilylpropyl)amin dd dugc st dung thay vi 0,050 mol (11,5 ml) amin
trietoxysilylpropyl. Cac san phim tinh khiét thu dwoc d& duogc tao ra tir dau.
Khéi luong cta né 14 28,17 g (ning suét: 96%).

San phim tinh khiét thu dwoc (hop chét) dd duoc xac dinh boi thiét bi do
ludng phan tich nguyén 5, thiét bi do ludng NMR va thiét bj do ludng MS. Két
qua 13, san phdm tinh khiét d8 dwoc xac dinh la 6-bis (3-
trietoxysilylpropyl)amino-1.3.5-triazin-2 ,4-diazit (BTE-DAZ).

BTE—-DAZ

IH MMR (400 MHz, CDC13) d 0,59 (t, J =80 Hz, 4H, CH2CH2Si), 1,22 (t, J =69 Hz,
18H, SiOCH2CH3), 1,66-1,74 (m, 4H, CH2CH2CH2Si), 353 (t, J =80 Hz, 4H, NCH2CH2),
382 (q, J =69 Hz, 12H, SiOCH2CH3)

13C NMR (101 MHz, CDC13) d 7,6, 183, 209, 502, 584, 1653, 169,8

EI-MS(70 eV) m/z 586 (M)
Phan tich nguyén t  (Tri s6 thyuc/Trj s6 tinh todn) C :43,2/42,98, H : 7,3/7,21, N : 23,6/23,87

[Vi du tdng hop A-3]

Viéc tong hop nay duge thuc hién theo [Vi du téng hop A-1] néu trén.

Tt 13, trong [Vi du tdng hop A-1] néu trén, viéc tdng hop da duge thuc
hién twong ty, trlr 0,102mol NaN; da duoc sit dung. Céc san pham tinh khiét

thu duge ndy tao ra tir ddu. Khéi luong ctia né 13 17,2 g (ning suét: 90%).
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San phdm tinh khiét thu dugc (hop chit) da duoc x4c dinh béi thiét bi do
ludng phan tich nguyén t4, thiét bi do luong NMR va thiét bj do ludng MS. Két
qua 1a, san phém tinh khiét d3 dugc xac dinh 1a 2-azit-4 ,6-diclo-1,3.5-triazin
(MADC).

MADC

3C NR (101 MHz, CDC13) d 1715, 1728

EI-NS(70 eV)m/z190 ()

Phén tich nguyén t6 (Tri s0 thuc/Tri so tinh todn) C : 18,5/18,87, N : 44,3/44,01

4,35 g (0,023 mol) MADC néu trén d& duoc thém vao 50ml
tetrahydrofuran (THF).Va, né d& dugc dat trong méi trwong nito. 40 ml dung
dich THF chtra 0,048 mol (11 ml) aminpropyl trietoxysilan d& dugc nhd giot
vao dung dich MADC nay. Sau do, 40ml dung dich THF chira 0,048 mol (6,8
ml) trietylamin duoc nhé giot vao. Sau khi qué trinh nhé giot d& dugc hoan tit,
viée xir Iy bing cach ting nhiét d6 da duoc thuc hién cho dén khi nhiét do cua
dung dich phan mg nay di duoc ting 1én dén 45°C. Sau d6, khudy déu trong
mdt gio. Dung dich phan tng dugc lam ngudi xuéng dén nhiét do trong phong.
Mubi amoni d dugc léng xuéng, nhd d6 viée loc duogce thuc hién bang cach loc
hut. Phén loc dugce ngung tu béi thiét bj bay hoi quay. San phim thé thu duoc
bang cach sdy c¢6 4p suét giam. San phim thé dwgc tinh ché bing cach sic ky
silica gel (dung mdi khai trién: hdn hop dung moéi (etyl axetat: hexan = 1:2).
San phdm tinh khiét thu dugc khong mau va da duoc tao ra tir dau. Khéi luong
ctia né 12 10,86 g (ning sut: 85%).

San pham tinh khiét thu duwoc (hop chit) da duoc xac dinh béi thiét bi do
ludng phan tich nguyén t6, thiét bi do ludng NMR va thiét bi do luomg MS. Két
qua 13, san phdm tinh khiét d3 dugc x4c dinh 13 2-azit-4 ,6-bis (3-
trietoxysilylpropyl) amino-1,3,5-triazin (TE-MAZ).
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TE—MAZ

H NMR (400 MHz, CDCly) d 0,66 (t, J =80 Hz, 4H, CH)CH,Si), 123 (t, J =70 Hz,
18H, SiOCH,CH;), 1,69 (br s, 4H, CH,CH,CH,Si), 3,34-3,42 (m, 4H, NCH,CH,), 3.82 (q,
J =170 Hz, 12H, SiOCH.CHs), 540,5,54va564 (br s X3, 2H, NHCH,)

FAB-MS m/z 561 (M*+1);

Phén tich nguyén t& (Tri s6 thye/Tri s6 tinh toan) C : 45,1/44,98, H : 8,2/7,91, N : 20,1/19,98

Vidul
[Budc (X)]

Nén 1am bing nhya ABS d& duge chudn bi. Nén nay da duoc rira bing
séng siéu Am trong etanol & nhiét d6 40°C trong 10 phut. Sau khi rira bing séng
siéu 4m, nén nay, dugc nhung (nhiét do: 20°C, thoi gian: 5 phut) trong mot
dung dich etanol (ndng do: 2 mol) chira hop chit TE-DAZ. Sau khi nén nay da
dugc nhéc 1én, né da dugce lam kho.

[Bude (W)]

Sau budc (X), nén néu trén di duoc chifu tia cyc tim. Tai thoi diém
chiéu tia cyc tim, vi dy, mit na v6i mot miu hinh xéc dinh trude d3 duoc st
dung @& thyc hién theo mo6t mAu hinh hé théng day dién. Thiét bi chiéu xa tia
cuc tim 1a mft dén thuy ngin cao 4p (EYEMINIGRANTAGE cia EYE
GRAPHICS CO. Ltd. dau ra: 2kw, ning lwong chiéu: 30 mJ/cm?.'Sau khi chiéu

tia cuc tim néu trén, nén néu trén dugc rira bang etanol.
[Budce (Y)]

Sau budc (W) néu trén, nén duge nhung (nhiét do: 25°C va thoi gian: 1
phit) trong mét dung dich xir Iy bing chit xuc tac (NP-8; 150 ml/L cua C.
Uemura & CO Ltd va HCL; 150 ml/L). Nh& d6, bé mit di duoc thdm céc chét
xic tac Pd-Sn. Nén di dugc thidm céc chét xuc tic Pd-Sn nay duoc nhung
(nhiét do: 33°C va thoi gian: 20 phut) trong mdt bdon ma dong khéng ding dién
(SULCUP PSY-1A cta C. Uemura & CO; 100 ml/L, SULCUP PSY 1B cua C.
Uemura & CO, 55 ml/L, va 18,5% dung dich formalin: 20 ml/L). Nh¢ do,

méang ma Cu c6 d6 day 13 0,2 mm dé duoc tao ra trén bé mit nay.
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Vidu2

Cac budc da dugc thuc hién theo vi du 1 néu trén. Tuc 13, trong vi du 1
néu trén, cac budc da dugc thuc hién theo cach tuong tu, ngoai trirt BTE-DAZ

da duoc st dung thay vi TE-DAZ.
Vidu3

Cac budc da dugc thuc hién theo vi du 1 néu trén. Tac 14, trong vi du 1
néu trén, cac budc da dugc thuc hién theo cach tuong tu, ngoai trr TE-MAZ da

dugc str dung thay vi TE-DAZ.
[Vidu so sanh 1]

Céc budc d3 duoc thuc hién theo vi du 1 néu trén. Thc 14, trong vi du 1
néu trén, ciac budc da duoc thuc hién theo cach tuong tu, ngoai trr TE-ASH

(azit sulfonat hexyl trietoxysilan) da dugc sir dung thay vi TE-DAZ.
Cac dic tinh
S8 do sau da dugc thyc hién di véi cac mu thu duoc trong cac vi du tir

1 dén 3 néu trén va vi du so sanh 1, do d6, két qua cda chung dugc thé hién

trong Bang 1.

Hop thé ciu thanh bdi cac nguyén t6 trong 16p bé mat (sdu: 8 nm) duge
do boi quang phd quang dién tir tia X (Perkin Elmer PHI 5600 ESCA cua
ULVAC-PHI CO.)

Céc géc tiép xtic duoce do bing thiét bj do géc tiép xtic (Elma kiéu G-1).

P két dinh cia ma ddng d3 duoc khao sat nhu sau. MAu néu trén di
duoc rach (10 mdi mm theo chiéu doc/chiéu ngang). Tuc 13, tbng cong 100 6
vudng (0) dugc tao ra. Bang dinh (Bang dinh trong sudt Scotch ctia Sumitomo
3M Limited) d& duoc dan, va sau d6, d& dwoc béc ra. S6 lugng cac miéng béc

tai thoi diém nay da duoc tinh.
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Bang 1
Hop chét | Thanh phan nguyén t6 t6 (%) Goc  tiép | S6 luong
o xuc bang dugc
Nls Si2p b
(0) oC

Vidu | TE-DAZ | 19,1 3,6 36 (84) 0 (100)
1
Vidu | BTE- 19,0 7,2 25 (82) 0 (100)
2 DAZ
Vidu | TE-MAZ | 9,8 5,1 34 (83) 0 (100)
3
Vidu | TE-ASH | 4,0 0,0 81 (83) 100 (100)
SO
sanh
1

* Trong sO cac tri s trong goc tiép xuc va so lugng bang boc duoc, cac
tri s6 bén ngoai () 1a gdc tiép xuc va so lugng bang boc duge & cac vi tri chiéu
tia cuc tim, va cac tri s0 bén trong () 1a gdc tiép xuc va so lugng bang béc duge

& cac vi tri khong dugc chiéu tia cuc tim.

Tir Bang-1 c6 thé thiy duoc ring bing cach chiéu vao nén noi hop chit a
da bi gift lai bdi céc tia cuc tim, phan Ung cong xay ra gilta nitren da dugc tao
ra tir nhém azit ctia hop chét a, va nhém C-H hodc nhém C=C cta nén nhya, va
do @9, hop chét o da dugc lién két v6i bé mit cta nén nhua nay. Tic 13, co thé
thdy dugc rang cac nhém alkoxysilyl c6 mit trén b& mit ctia nén nhua. Nhua
ABS ban diu c6 4 phin trim nguyén tir N trén gdc acrylonitril. Tuy nhién, vi
du bét ky c6 thé c6 tri sb cao hon so véi tri sd nay. Tic 13, c6 thé thiy duoc

rang vong triazin da duogc lién ket v4i bé mat cua nhua ABS.
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Géc ti€p xuc ciia nén nhya c¢6 bé mat c6 hgp chat o da dugc lién két vao
la nhé. Tuy nhién, géc ti€p xuc cua cac vi tri khong dugce chicu tia cyc tim 1a
16n. C6 thé thdy duoc ring hop chit o d duoc loai bo bdi viée rira bang etanol

& cac vi tri khong dugc chiéu tia cuc tim.

Vi viéc ma khong dung dién, mang dong dugc tao ra trén bé mét nén
nay. DJ két dinh cia mang ma Cu nay 1a 16n & cac vi tri ma & d6 hop chat o da

duoc lién ket vai nén nhya véi viée chiéu tia cuc tim.

Ttc d6 c6 thé thiy dugc ring céng nghé cia cac vi du dugc uu tién st
dung cho san phdm thiét ké (dung dé trang tri) cho xe 6 t6, vt liéu xay dyng va
cac vat dung hz‘?mg ngay, va cac nén dung cho mach dién bf‘?lng k¥ thuat ban phu
gia. Puong nhién, cong nghé¢ cua cac vi du nay cé thé duoc sir dung cho céc
san phim khac thay vi cac san phim néu trén.

[Céc vi du tir 4 dén 6]

PAu tién, cac budc da dugc thuc hién theo cac vi du néu trén. Tuy nhién,
thoi gian nhing trong bé ma ddng khéng dung dién 1a mudi phut. Nhu vay, do
day cia mang da dugc tao ra bing cach ma ddng khéng dung dién 12 0,1 mm.

Sau do, viéc ma dién d3 duogc thuc hién. Bé& nhiing dién duoc str dung dé
ma dién nay 1a b& SULCUP ETN (CuSO, - 5H, O, 80 g/L, H,SO, 200 g/L, CI,
50 ppm), b8 SULCUP ETN-1A (1 ml/L), va bé SULCUPETN-1B (10 ml/L)
cua C. Uemura & CO. Dong dién 1a 2,5 A/dm?. Thoi gian 1a 120 phut. Nhiét do

12 25°C. P6 day ctia mang ma dong thu dugc theo cach nhu vy 13 30 mm.
[Vi du so sanh 2]

PAu tién, cic budc d3 duoc thuc hién theo vi du so sanh néu trén 1. Tuy
nhién, thdi gian nhing trong bé ma ddng khong dung dién 1 muoi phut.

Sau d6, viéc ma dién da dugc thuc hién. Bé nhung dién dung viéc ma
dién nay 13 b8 SULCUP ETN (CuSO, - SH,0, 80 g/L, H,SO,, 200 g/L, CI’, 50
ppm), b8 SULCUP ETN-1A (1 ml/L), va bé SULCUPETN-1B (10 ml/L) cua
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C. Uemura & CO. Dong dién 1a 2,5 A/dm®. Thoi gian l1a 120 phat. Nhiét 46 1a
25 C.

Cac déc tinh

Céc phép do sau da dugc thuc hién d6i v6i cac mau thu duoc trong céc

vi du tir 4 dén 6 néu trén va vi dy so sanh 2, do do, két qua cda ching duogc thé

hién trong Bang 2.

Céc thiét bi da duoc sir dung dé do ctia vi du 1 néu trén di dugc s dung
d& do cta phan tich XPS.

M6t mdy tinh thr nghiém bdéc (Autograph P-100 cta Shimadzu
Corporation) da dugc st dung dé do do két dinh ctia mang ma ddng. Piéu kién

12 tbc dd boc tai thoi diém do 13 50 mm/phut d& duge st dung.

Bang 2
Hop chét o | tri s phan tich XPS D6 két dinh
(Si2p: & %) (kN/m)

Vidu4 TE-DAZ 3,1 2,6

Vidu$ BTE-DAZ |5,8 2,4

Vidu6 TE-MAZ 4,6 2,3

Vi du so | TE-ASH <0,1 <0,1

sanh 2

Hiéu rang d6 két dinh ciia mang ma dong cta cac vi du nay la rat 1on. Do
vdy, cong nghé cuia céc vi du dugc vu tién sit dung cho san pham thiét ké (dung
dé trang tri) cho xe 6 t6, vat liéu x4y dung va cac vt dung hing ngay, va cho

c4c nén dung cho mach dién bing k§ thuit ban phy gia. Puong nhién, cong
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ngh¢ cta cac vi du nay c6 thé dugc st dung cho cac san pham khac ngoai céc

san phdm néu trén.
[Céc vi du tir 7 dén 22]

Cac budc da duoc thuc hién theo vi du 4. Tuy nhién, trong cac vi du nay,
nén lam bing nhua (epoxy) EP, nén lam bing nhua (polyeste) PET, nén lam
bing nhya PA6 (6-nylon), nén lam bing nhya (poly imit) P1, nén lam bing
nhua ABS , nén lam bing nhya PC (polycacbonat), nén l1am béing nhua PSt
(polystyren), nén 1am bing nhua PE (polyetylen), nén lam bing nhuya PP
(polypropylen), nén lam bang nhya COP (mach vong polyme olefin), nén lam
bing nhua PPS (polyphenylen sulfua), nén lam bang nhwa PEEK (polyete
xeton), nén 1am bang nhua NBR (cao su nitril butadien), nén lam bing nhua
FKM (cao su flo), nén Q (cao su silicon) , va nén SBR (cao su styren butadien)

dugc str dung.
[Céc vi dy so sénh tir 3 dén 18]

Céc buéc da duge thuc hién theo vi du so sanh 2. Tuy nhién, trong vi du
so sanh nay, cac nén 1am béng nhua EP, nén lam b%mg nhua PET, nén lam béng
nhua PAG6, nén lam béng nhua P1, nén lam béng nhua ABS, nén lam béng nhua
PC, nén lam bz‘?mg nhwa PST, nén lam bing nhua PE, nén lam béng nhua PP,
nén lam béng nhua COP, nén lam béng nhya PPS, nén lam béng nhua PEEK,
nén NBR, nén FKM, nén Q, va nén SBR di duoc sir dung.

Céc dac tinh

Do két dinh cia mang ma dong thu duoc c6 do day 30 mp di dugc xic
dinh, nhd d6, két qua cua ching dugc thé hién trong Bang 3. Mot thir nghiém
sdc nhiét ciing dd duge thuc hién, nho d6 két qué cua ching dugc thé hién

trong Bang 3.

*Po két dinh: duogc do theo tiéu chuin JIS K6854. Tirc 13, dAu tién, mang

ma dong da duogc tao rach c6 chiéu rgng mot cm. Va, né da dugc boc & vi tri 2
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cm tinh tir dAu cudi va trai qua thir nghiém béc chit T véi tde d6 50 mm/phiit
bdi may Autograph P-100 ctia Shimadzu Corporation.

* Thir nghiém sbc nhiét; budng sdc nhiét (TSA-71H-W cta ESPEC
CORP) da dugc sir dung. Va, sau khi céac nén dugc dit trong moi trudng sau
(ba chu ky & 85°C (60 phit) — nhiét do binh thudng (60 phut) — -40°C (30
phtt) — nhiét d binh thuong (30 phut) — 85°C (60 phit)), bé mit nén da

dugc quan sat bang mét thuong.

Bang 3
Nén Do két dinh cua | Thir nghiém  sbc
mang ma dong nhiét
Vidu7 EP 1,6 (kN/m) Khéng phdng
Vidusosinh3 | EP <0,1 (kN/m) Phong
Viduy8 PET 1,1 (kN/m) Khéng phéng
Vidusosianh4 |PET <0,1 (kN/m) Phdng
Vidu9 PA6 2,5 (kN/m) Khéng phéng
Vidusosinh5 |PA6 <0,1 (kN/m) Phong
Vidu 10 P 0,9 (kN/m) Khéng phong
Vidusosinh6 |P <0,1 (kN/m) Phdng
Vidu 11 ABS 2,7 (kN/m) Khong phong
Vidusosanh7 | ABS <0,1 (KN/m) Phong
Vi du 12 PC 1,2 (kN/m) Khéng phdng
Vidusosinh8 |PC <0,1 (kN/m) Phong
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Viduy 13 PST 1,1 (kN/m) Khéng phong
Vidusosanh9 | PST <0,1 (kN/m) Phong
Vi du 14 PE 1,4 (kN/m) Khéng phdng
Vidusosanh 10 | PE <0,1 (kN/m) Phong
Vi du 15 PP 1,2 (kN/m) Khéng phong
Vidusosanh 11 | PP <0,1 (kKN/m) Phong
Vi du 16 COP 1,5 (kN/m) Khéng phdng
Vidusosanh 12 | COP <0,1 (kN/m) Phong
Vidu 17 PPS 0,6 (kN/m) Khéng phéng
Vidusosanh 13 | PPS <0,1 (kN/m) Phong
Vidu 18 PEEK 0,6 (kN/m) Khéng phéng
Viduso sanh 14 | PEEK <0,1 (kN/m) Phong
Vidu 19 NBR 1,8 (kN/m) Khéng phdng
Vidusosanh 15 |NBR <0,1 (kN/m) Phong
Vi du 20 FKM 3,7 (kN/m) Khéng phdng
Vidusosanh 16 |FKM <0,1 (kN/m) Phong
Vi du 21 Q 2,8 (kN/m) Khéng phong
Vidusosanh 17 |Q <0,1 (kN/m) Phong
Vi du 22 SBR 1,9 (kN/m) Khéng phong
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Vidusosanh 18 | SBR <0,1 (kN/m) Phong

C6 thé thdy duoc ring tir mang ma déng néu trong céc vi du c6 do két
dinh tuyét voi.
[Céc vi dy tir 23 dén 28]

Piu tién, cac nén duge lam bing nhuya PE di duogc nhing trong dung
dich etanol TE-DAZ (xt 1y 1an thir nhat). Sau d6, viéc chiéu tia cuc tim dugc
thwc hién. Tiép theo, nén nay di dwgc nhing trong dung dich (PDEs)
polydietoxysilan va/hodc 6-trietoxysilylpropylamino-1,3,5-triazin-2 ,4-dithiol
mononatri (TES) (xt 1y 14n th hai). Va, viéc rira béng etanol dugc thuc hién.
Do vay, da thu dugc cac nén d trai qua viéc ma khong ding dién. Tie 13, cac
nén d3 trai qua viéc x1r Iy néu trén dd dugc st dung, va mang ma khong dung
dién va mang d3 duoc ma dién dugc tao ra theo vi du 1.

Do két dinh ciia mang ma ddng c6 d6 day 30 mm thu dugc theo cach nhu

v@y da dugc nghién ctu theo ti€u chudn JIS K 6854, do d6 két qua cia ching

duoc thé hién trong Bang 4.

Bang 4
Nén Xir Iy 1an thir nhét/lan ththai | D6 két dinh
(kN/m)

Vidu23 |PE 0,01 % trong lugng TE-DAZ / 0,5
PDEs 0,5 % trong luong (80°C
x10 phut)

Vidu24 |PE 0,01 % trong lugng TE-DAZ / 0,7
0,1 % trong luong TES (120 °C
x10 phut)

Vidu25 |PE 0,01 % trong lugng TE-DAZ / 1,1
PDEs% 0,5wt (80°C x 10 min) +
0,1 % trong luong TES (120 C
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x10 phut)
V~i du vién | PE 0,01 % trong Ilugng TE-|0,3
dan DAZ/khéng c6
Vi du vién | PE 0, % trong lugng TE-|1,4
dan DAZ/khéng c6
Vidu26 |PP 0,01 % trong lwong TE-DAZ/ | 0,4
PDEs 0,5 % trong lugng (80°C x
10 phut)
Vidu27 |PP 0,01 % trong luong TE-DAZ / 0,7
0,1 % trong luong TES (120°C x
10 phut)
Vidu28 |PP 0,01 % trong luong TE-DAZ / 1,0
PDEs 0,5 % trong luong (80 °C
x10 min) + 0.1 % trong lugng
TES (80°C x10 phut)
V~i du vién | PP 0,01 % trong luong TE-|0,3
dan DAZ/khong co6
Vi du vién | PP 0,1 % trong lugng TE-|1,2
dan DAZ/khong ¢

C6 thé thdy dugc tir cac vi du nay rdng viée xir Iy bang cac hop chét cling
nhu c6 cong thitc chung [II], [III] va [IV] néu trén sau xu ly bing hop chét (a)

gbp phin ting cudng do két dinh ctia mang ma kim loai hon nita.
Phuong phép tong hop cac hop chit o (chét tao ra nhém -OH)]

[Téng hop vi du A-4]
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0,1 mol (18,4 g) clorua xyanuric d& dugc thém vao 200ml dung dich
THF & nhiét 6 -10°C. V4, né di duoc dit trong moi trudng nito. 100 ml dung
dich THF chta 0,105mol (35,0 g) 11-aminoundexyl trietoxysilan va 0,105mol
(14,6 ml) trietylamin d3 dugc nhé giot vao trong dung dich clorua xyanuric
nay. Viéc khudy da duogc tiép tuc trong thoi gian 30 phit sau khi nho giot d
dugc hoan tat. Sau khi phan tng d& dugc hoan tt, trietylamin hydroclorua d
dugc tao ra d3 dugc loai bé. THF di dugc 1am bay hoi bing cach ha ap (20 mm
Hg — 2MPa) va thu duoc san phim thé. Céc san pham thd thu duge di dugce
tinh ché bing sic ky cot silica gel. San phim tinh khiét thu duge duge tao ra tir
dau. Khéi lugng 14 43,05 g (ning sut: 89,4%).

San phém tinh khiét thu duoc (hop chét) & dugc xéc dinh bing thiét bj
do Iudong phén tich nguyén t0, thiét bi do lwong NMR va thiet bi do luong MS.

Két qua 13, san phdm tinh khiét d& dugc x4c dinh 1a 6-(11-
trietoxysilylundexylpropyl)amino-1,3,5-triazin-2,4-diclorua (TEU-DC).

TEU-DC

IH NMR (400 MHz, CDC13) d 0,63 (t, J =80 Hz, 2H, CH2CH2Si), 1,23 (t, J =70 Hz,
OH, SiOCH2CH3), 1,24-1,42 (m, J =80 HZ, 16H, NHCH2CH2 (CH2)8CH2), 1,58 (Vachnim,J
= 80 Hz, 2H, NHCHCH2CH2), 346 (q, J = 80 Hz, 2H, NHCH2CH2), 381 (g, J =70 Hz,
6H, SiOCH2CH3), 582 (brs, 1H, NH)

13C NMR (101 MHz, CDC13) d. 10,11, 18,27, 22,60, 26,40, 29,16, 29,28, 29,52,29,57, 33,12, 41,34,
58,25, 166,88, 169,55, 170,47

EI-MS (70 eV) m/z 480 (M+)

Phan tich nguyén t5 (Tri sb thyc/Tr s6 tinh toan) C : 49,7/49,89, H : 7,9/7,95, N :11,7/11,64

24,1 g (0,050 mol) TEU-DC néu trén d& dugc thém vao 200ml etanol &
nhiét d6 ndm trong khoang tir 50 dén 60°C. Va, né di duogc dit trong mdi
trudng nito. 50 ml etanol c6 chira 0,102 mol NaN; dugc nho giot vao dung dich
TEU-DC nay trong khi khudy. Viéc khudy tiép tuc dugc thuc hién trong 7 gid
sau khi viéc nhoé giot d& dugc hoan tAt. Cac mudi két taa di duoc loc. Sau do,
etanol d duoc loai bo bing thiét bi bay hoi quay. Tiép theo, rugu isopropylic
(IPA) va nudc da dugce st dung vige két tha lai. Cac tinh thé két tha dd dugc
loc. Sau do, qué trinh séy da duogc thuc hién. San phém tinh khiét thu duoc da

duoc tao ra tir diu. Khdi luong cta nd 14 23,5 g (ning suit: 95,2%).
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San phim tinh khiét thu duoc (hop chit) di duoc xac dinh bing thiét bi
do ludng phan tich nguyén t6, thiét bi do ludng NMR va thiét bi do ludng MS.
Két qua 13, san phim tinh khiét d3 dwgc xdc dinh 13 6-(11-
trietoxysilylundexyl)amino-1,3,5-triazin-2,4-diazit (TEU-DAZ).

TEU—DAZ

IH NMR (400 MHz, CDC13) d 0,63 (t, J =80 Hz, 2H, CH2CH2Si), 1,23 (t, J =70 Hz,
9H, SiOCH2CH3), 1,24-1,42 (m, J =80 HZ, 16H, NHCH2CH2(CH2)8CH2), 1,58 (Vongnim,]
= 80 Hz, 2H, NHCHCH2CHZ2), 346 (q, J =80 Hz, 2H, NHCH2CH2), 381 (g, J =70 Hz,
6H, SiOCH2CH3), 5.98 (br s, 1H, NH)

13C NMR (101 MHz, CDC13) d.10,38, 18,29, 22,74, 26,37, 29,22, 29,26, 29,49, 29,55, 33,17, 41,15,

58,27, 166,91, 169,63, 170,43

EI-MS (70 eV) m/z 494 (M+)

Phan tich nguyén t (Tri s6 thuc/Tri s6 tinh ton) C : 48,4/48,56, H : 7,8/7,74, N : 28,1/28,32

[Vi du tdng hop A-5]

5,0 g (0,027 mol) clorua xyanuric dd dugc thém vao 50 ml dung dich
THF & nhiét d6 -10°C. Va, n6 d3 dugc dat trong mdi truwdong nito. 30ml dung
dich THF chtra 5,2 g (0,027 mol) cua 3-aminpropyl dietoxymetylsilan va 3,8 g
(0,038 ml) trietylamin dugc nho giot vao dung dich clorua cyanuric nay. Viéc
khudy tiép tuc duge thuc hién trong hai git sau khi viéc nhé giot da dugc hoan
tht. Sau khi phan tng da dugc hoan tét, trietylamin hydrochlorua di dugc tao
ra d3 dugc loai bd. Dung dich THF dugc 1am bay hoi bing cach ha 4p (20 mm
Hg — 2MPa), va da thu dugc san phim. San phim thu dugc da duoc tao ra tir
dAu. Khéi lugng 14 9,19 g (Nang suét: 100,0%). San phim thu duoc (hop chét)
da duge xac dinh bing thiét bi do ludng phén tich nguyén t5, thiét bi do ludng
NMR va thiét bj do luong MS. Két qua 13, san phim tinh khiét d& dugc xac
dinh 13 6-(3-dietoxymetylsilylpropyl) amino-1,3,5-triazin-2,4-diclorua (DEM-
DO).

-55-



27215

DEM-DC

I{ NMR (400 MHz, CDC13) do,04 (s, J =80 Hz, 3H, CH2CH2SiCH3), 0,65 (t, J = 80

Hz, 2H, CH2CH2Si), 1,23 (t, J =70 Hz, 6H, SiOCH2CH3), 1,71 (Vongnim,J= 80 Hz,

2H, NHCHCH2CH2), 3,50 (q, J = 8,0 Hz, 2H, NHCH2CH2), 3,77 (q, J =70 Hz, 4H, SiOCH2CH3),
672 (br s, 1H, NH)

13C NMR (101 MHz, CDC13) d. -4,99, 11,18, 18,33, 22,35, 43,85, 58,32, 165,79, 169,65, 170,85

EI-MS (70 eV) m/z 450 (M+)

Phén tich nguyén t§ (Tri sb thyc/Tri s6 tinh toan) C :38,8/38,94, H : 6,0/5,94, N : 16,5/16,51

9,19 g (0,027 mol) DEM-DC néu trén di dugc thém vao 100 ml metanol
& nhiét d6 ndm trong khoang tr 50 dén 60°C. Va, n6 d3 duoc dit trong moi
truong nito. 50ml metanol chia 3,8 g (0,059 mol) NaN; dugc nhd giot vao
dung dich DEM-DC nay trong khi khudy. Viéc khudy tiép tuc duoc thuc hién
trong ba gio sau khi viéc nhd giot & dugc hoan tat. Metanol dugc 1am bay hoi
béang cach ha 4p (20 mm Hg — 2MPa) va da thu dugc san pham thd. 200 ml ete
duoc thém vao san phém tho nay. Cac mubi d3 dugc dugce tao ra va luong du
NaNj; d3 duoc loai bd. San phém tinh khiét thu duoc béng séc ky cot silica gel.
San phdm tinh khiét thu dugc 13 bot mau tréng. Khéi luong 12 9,2 g (ning sudt:
93%).

San pham tinh khiét thu duoc (hop chét) di dugce xac dinh bang thiét bi
do ludng phan tich nguyeén t6, thiét bi do luong NMR va thiét bi do luong MS.
K&t qua 13, san phdm tinh khiét di dugc xac dinh la 6-(3-
dietoxymetylsilylpropyl)amino-1,3,5-triazin-2,4-diazit (DEM-DAZ).

DEM—-DAZ

If NMR (400 MHz, CDC13) d 0,13 (s, J =80 Hz, 3H, CH2CH2SiCH3), 0.65 (t, J=280

Hz, 2H, CH2CH2Si), 122 (t, J =70 Hz, 6H, SiOCH2CH3), 1,69 (quint, J =80 Hz,

2H, NHCHCH2CH2), 345 (q, J =80 Hz, 2H, NHCH2CH2), 3,77 (@ J=70 Hz, 4H, SiOCH2CH3),
629 (br s, 1H, NH)

13C NMR (101 MHz, CDC13) d. -4,99, 11,24, 18,36, 22,65, 43,61, 58,26, 166,89, 169,66, 170,85

EI-MS (70 eV) m/z 352 (M+)

Phén tich nguyén t6 (Trj s6 thyc/Tri s6 tinh todn) C : 37,3/37,49,H: 5,6/5,72, N : 39,8/39,74

[Vi du téng hop A-6]
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10,0 g (0,054 mol) clorua xyanuric d& dugc thém vao 100 ml dung dich
THF & nhiét d§ -10°C. Va, ndé da dugc dit trong moi trueong nito. 60 ml dung
dich THF chtra 12,8 g (0,054 mol) 4-aminobutyltrietoxysilan va 7,7 g (0,075
mol) trietylamin dugc nho giot vao dung dich clorua xyanuric nay. Viéc khudy
tiép tuc dugc thuc hién trong hai gid sau khi viéc nho giot d8 dugc hoan tht.
Sau khi phan (mg d3 dugc hoan tit, trietylamin hydroclorua da dwoc tao ra di
dugc loai bé. Dung dich THF dugc 1am bay hoi bang cach ha 4p (20 mm Hg —
2MPa), va di thu dugc san pham thé. Céc san phdm thé thu dugc da duoc tinh
ché boi séc ky cot silica gel. Cac san phém tinh khiét thu duoc d3 duoc tao ra

tir ddu. Khéi luong d6 12 17,1 g (ning suét: 83,0%).

Céc san pham tinh khiét thu dugc (hop chét) da dugc xac dinh bang thiét
bi do ludng phén tich nguyén 6, thiét bj do luong NMR va thiét bi do luong
MS. Két qua la, san phém tinh khiét d& dugc xac dinh 1a 6-(4-
trietoxysilylbutyl)amino-1,3,5-triazin-2,4-diclorua (TEB-DC).

TEB—-DC

IH NMR (400 MHz, CDC13) d o065 (t, J =80 Hz, 2H, CH2CH2Si), 122 (t, J =70 Hz,
OH, SiOCH2CH3), 1,50 (quint, J =80 Hz, 2H, CH2CH2Si), 1,71 (quint, J =80 Hz,
2H, NHCH2CH2CH2), 3,50 (q, J =80 Hz, 2H, NHCH2CH2), 382 (g, J =70 Hz, 6H,
SiOCH2CH3), 6,70 (br s, 1H, NH)

13C NMR (101 MHz, CDC13) d. 9,98, 18,25, 20,06, 31,92, 41,16, 58,34, 165,76, 169,56, 170,90

EI-MS (70 eV) m/z 383 (M+)
Phén tich nguyén t& (Tri sb thuc/Trj s6 tinh toén) C : 40,6/40,73, H : 6,3/6,31, N : 14,6/16,62

15,0 g (0,039 mol) TEB-DC néu trén da dugc thém vao 100 ml metanol
& nhiét 6 ndm trong khoang tir 50 dén 60°C. V4, n6 da duoc dit vao trong mdi
treong chira nito 50ml metanol chira 5,6 g (0,086 mol) NaN; dugc nho giot
trong dung dich TEB-DC nay trong khi khudy. Viéc khudy tiép tuc dugc thuc
hién trong ba gid sau khi viéc nhé giot di dwoc hoan tit. Metanol dugc lam bay
hoi bang cach ha 4p (20 mm Hg — 2MPa) va d3 thu dugc san phim thd. 200ml
ete duoc thém vao san phdm thd ndy. Cac mudi di duoc tao ra va luong du

NaNj; di duoc loai bd. San phim nay d3 duogc tinh ché béi sic ky cot silica
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gel.San pham tinh khiét thu duogc 1 bot mau trang. Khdi lugng 13 14,0 g (ning
suét: 97,2%).

San pham tinh khiét thu duoc (hop chét) di dugc xac dinh bing thiét bi
do ludng phén tich nguyén t6, thiét bi do lwong NMR va thiét bi do luong MS.
Két qua 13, san phidm tinh khiét d& dugc x4c dinh 1a 6-(4-
trietoxysilylbutyl)amin-1,3,5-triazin-2,4-diazit (TEB-DAZ).

TEB—DAZ

IH NMR (400 MHz, CDC13) d 0,66 (t, J =80 Hz, 2H, CH2CH2Si), 1,22 (t, J =70 Hz,
9H, SiOCH2CH3), 1,50 (Vongnim,J=80 Hz, 2H, CH2CH2Si), 1,65 (Vongnim,J= 80 Hz,
9H, NHCH2CH2CH2), 345 (q, J =80 Hz, 2H, NHCH2CH2), 381 (q, J =70 Hz, 6H,
SiOCH2CH3), 6,06 (br s, 1H, NH)

13C NMR (101 MHz, CDC13) d. 10,03, 18,27,20,10, 31,23, 40,74, 58,39, 165,90, 169,63, 170,43

EI-MS (70 eV) m/z 396 (M+)
Phan tich nguyén 6 (Tri sb thyc/Tri s6 tinh todn) C : 39,4/39,38, H : 6,0/6,10, N : 35,2/35,33

[Cac vi du tir 29 dén 40 va c4c vi du so sanh tir 19 dén 22]

Cac buédc di duogc thuc hién theo vi du 4 néu trén. Tuy nhién, TEU-
DAZ, DEM-DAZ, TEB-DAZ, va TE-ASH d& dugc st dung thay cho TE-DAZ.
Nén duoc sir dung la nén lam bé‘mg nhua ABS, nén lam béng nhua PP, nén
FKM, va nén Q.

Cac dac tinh

Phan tich XPS (phd quang dién tir tia X: céc thiét bi néu trén cuia
ULVAC-PHI) d3 duogc thyc hién truede bude Y néu trén (budc ma) va sau bude
W néu trén (budce chiéu tia cuc tim), nhd dé, két qué cda ching duogc thé hién

trong Bang 5.
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Bang 5
Nén Hop chét (o) | Phén tich XPS
His (%) Si2p (%)

PP TEU-DAZ 10,2 2,1

PP DEM-DAZ | 16,1 3,3

PP TEB-DAZ 13,9 2,8

PP TE-DAZ 13,5 2,9

PP TE-ASH <0,1 <0,1

b6 két dinh cua mang ma déng thu dugce c6 dd day 30 mm da duoc xac

dinh, nhd d6, két qua cua ching dugc thé hién trong Bang 6. Thir nghiém sbc

nhiét cling d3 dugc thuc hién, nho do, két qua cta ching dugc thé hién trong

Bang 6. D6 bén két dinh va cac kidm tra sbc nhiét 12 giéng vé d6 bén két dinh

va thir nghiém soc nhiét néu trén.

Bang 6
Nén Hop chdt|Luyc dinh bam | Tht nghiém
(o) cia mang ma Cu | Soc nhiét
Vi du 29 ABS TEU-DAZ | 2,4 (kN/m) Khéng phong
Vidu 30 ABS DEM-DAZ | 2,5 (kN/m) Khéng phong
Vi du 31 ABS TEB-DAZ | 2,2 (kN/m) Khéng phong
Vidusosanh 19 | ABS TE-ASH | <0,1 (kN/m) Phong
Vidu32 PP TEU-DAZ | 2,0 (kN/m) Khéng phéng
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Vi du 33 PP DEM-DAZ | 2,4 (kN/m) Khéng phéng
Vi du 34 PP TEB-DAZ | 2,1 (kN/m) Khéng phdng
Vidusosianh20 |PP TE-ASH | <0,1 (kN/m) Phdng

Vi dy 35 FKM TEU-DAZ | 2,6 (kN/m) Khong phdng
Vi du 36 FKM DEM-DAZ | 2,9 (kN/m) Khéng phdng
Vi du 37 FKM TEB-DAZ | 2,7 (kN/m) Khéng phdng
Vidusosanh21 |FKM TE-ASH | <0,1 (kN/m) Phong

Vidu 38 Q TEU-DAZ | 2,6 (kN/m) Khéng phong
Vi du 39 Q DEM-DAZ | 2,3 (kN/m) Khéng phdng
Vi du 40 Q TEB-DAZ |2,1 (kN/m) Khéng phéng
Vidusosanh22 |Q TE-ASH | <0,1 (kN/m) Phong

Tu bang nay c6 thé thay dugc rang cAc nhom ma Cu cuia céc vi du nay da

duoc dinh bam tét.

DPon nay duogc dua trén va yéu cau huong quyéen uu tién tir don yéu cau

cip patent Nhat Ban s6 2010-225165, ndp ngdy 04 thang 10 nam 2010, ndi

dung cta n6 dugc dua vao day bang céch vién dan.
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YEU CAU BAO HQ
1. Phuong phép tao mang kim loai bao gom:
bude (X) phu tac nhan chira hop chit () dudi ddy 1én bé mit nén;
budc (Y) tao mang kim loai trén bé mit ctia hop chit (o) bang ky thuét
ma kiéu uét:

trong d6 hop chét (o) 13 hop chét c6 it nhdt mot nhom OH hodc mot
nhém tao ra nhém OH, mdt nhém azit, va it nhit mot vong triazin cho mdi

phéan tr;
trong d6 nén ndy dugc tao cdu hinh béang cach st dung polyme.

2. Phuong phép tao mang kim loai theo diém 1, trong d6 phuong phap ndy con
bao gém budc (W) chiéu vao hop chét (o)) c6 trén bé mit cia nén nay anh séng

c6 mau hinh dinh trudc sau bude (X) va trude bude (Y).

3. Phuong phap tao mang kim loai theo diém 2, trong d6 bude (W) chiéu anh
sang cho phép nén va nhém azit clia hop chét (o) phan tmg hoéa hoc v6i nhau,
va hop chét (o) lién két véi bé mit cta nén.

4. Phuong phéap tao mang kim loai theo diém 2, trong d6 anh sang 1 tia cuc
tim.

5. Phuong phap tao mang kim loai theo diém 1, trong @6 nhém OH hoic nhém
tao ra nhom OH 1a nhom alkoxysilyl (cling bao gbm trudng hop ma trong dé
nhém alkoxy trong nhom alkoxysilyl 1a nhém OH).

6. Phuong phép tao mang kim loai theo didm 1, trong d6 hop chét (o) 1a hop

chét c6 cong thirc chung [I] sau:

cong thirc chung [I]
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trong cdng thirc nay, E 1a mft nhém tuy y, F 1a nhém OH hodc nhém tao ra
nhém OH, -Q 13 -N; hodc -NR;(R,), mdi R; va R; cua -NR(R;) 1& H, nhém
hydrocacbon c6 sé lwong nguyén tir cacbon nim trong khoang tir 1 dén 24,
hodc -RSi(R"),(OA);., (R 1a mach hydrocacbon co s6 lwong nguyén tir cacbon
nim trong khoang tir 1 dén 12, R' 1a mach hydrocacbon c6 s6 lugng nguyén tir
cacbon nim trong khoang tir 1 dén 4, A 13 H hodc mach hydrocacbon c6 s6
lugng nguyén tir cacbon nim trong khoang tir 1 dén 4, n 1a sb nguyén nim
trong khoang tur 0 dén 2), mdi R; va R, c6 thé 14 gidng nhau hoic c6 thé 1a khac
nhau.

7. Phuong phép tao mang kim loai theo diém 1, trong d6 hop chét («) 13 hop
chét ¢6 cong thirc chung [Io] sau:

cong thire chung [Io]
R1_N_'R2

N~ SN

N )‘\N/LQ

3

trong cong thirc nay, -Q 1a N3 hodc -NR;(Ry), mdi R, va R, 13 H, nhém
hydrocacbon c6 s& lugng cacbon nim trong khoang tir 1 dén 24, hoic -
RSi(R"),(OA);., (R 1a mach hydrocacbon c6 sd luong nguyén tir cacbon nam
trong khoang tu 1 dén 12, R' 1a mach hydrocacbon cé sb lugng nguyén tir
cacbon nam trong khoang tir 1 dén 4, A 1a H hojic mach hydrocacbon c6 sb

luong nguyén tir cacbon ndm trong khoang tir 1 dén 4, n 1a sb nguyén nim
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trong khoang tir 0 dén 2), it nhit mot trong sd R; va R, 1a -RSi(R"),(OA)s., néu
trén, mdi R; va R, c6 thé 1a giéng nhau hodc c6 thé 1a khac nhau. |
8. Phuong phap tao mang kim loai theo diém 1, trong d6 hop chét (a) 12 hop

chét c6 cong thirc chung [Ia] sau:

cong thirc chung [Ia]

R1—N‘_Rz
@
)\' Z
N N~ TN,

3

trong cong thirc nay, mdi R; va R, 1a H, nhém hydrocacbon cé sd luong
nguyén tir cacbon ndm trong khoang tir 1 dén 24, hoic -RSi(R"),(0A);., (R 12
mach hydrocacbon co s6 luong nguyén tir cacbon nam trong khoang tir 1 dén
12, R' 1a mach hydrocacbon c6 sé lugng nguyén tir cacbon nim trong khoang
tir 1 dén 4, A 13 H hosc mach hydrocacbon c6 sd lugng nguyén tir cacbon nim
trong khoang tu 1 dén 4, n 13 s6 nguyén nim trong khoang tr 0 dén 2), it nhét
mot trong R; va R, 1a -RSi(R"),(OA)s., néu trén, mdi R; va R, c6 thé 1a gidng
nhau hogc c6 thé 1 khéc nhau.

9. Phuong phép tao mang kim loai theo didm 1, trong d6 hop chét (o) 13 hop

chét c6 cong thirc chung [Ib] sau:
Cong thirc chung [Ib]
Ri—N—R;
N7 SN

A AN

Ny NN
Ry

trong cong thic nay, mdi R; va R, 13 H, nhém hydrocacbon c6 sb luong

nguyén tir cacbon ndm trong khoang tir tir 1 dén 24, hodc -RSi(R"),(0A)s, (R 13
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mach hydrocacbon ¢ s§ luong nguyén tir cacbon sé nim trong khoang tir 1
dén 12, R' 1a mach hydrocacbon c6 sé luong nguyén tir cacbon nim trong
khoang tir 1 dén 4, A 13 H hoic mach hydrocacbon c6 s6 luong nguyén tir
cacbon ndm trong khoang tir 1 dén 4, n 13 s nguyén nam trong khoang tir 0 dén
2), it nhit mot trong s& R; va Ry 13 -RSi (R"),(OA)s., néu trén, mdi R; va R, c6
thé 1a giéng nhau hodc c6 thé 12 khac nhau.

10. Phuong phép tao mang kim loai theo diém 1, trong d6 phuong phéap nay

con bao gdm budc (V) phit chit c¢6 cong thirc chung [I1] sau 1én bé mit cia hop

chét (o)) sau budc (X) va trude bude (Y):

cong thirc chung [1I]
G G G
R AT A A
l O X'-];{G Y' Jm[o Z Ip
| |
B B

trong cong thirc ndy, mdi X' va Y' 1a Si hodc Ti, Z 1a Al, G 1a nhém
hydrocacbon c6 s lugng nguyén tir cacbon nim trong khoang tir 1 dén 3 hoic
nhém alkoxy c6 sb lugng nguyén tir cacbon nim trong khoang tir 1 dén 3, B 14
nhém alkoxy c6 s lugng nguyén tir cacbon nim trong khoang tir 1 dén 3, mdi
n va m 13 s6 nguyén nim trong khoang tr 0 dén 200, trong 462 < n+m <
400, p 1 s6 nguyén nim trong khoang tir 0 d&n 100.

11. Phuong phap tao mang kim loai theo diém 1, trong d6 phuong phéap nay
con bao gdbm budc (U) phii hop chét (B) c6 nhém alkoxysilyl, nhom alkoxy
alminat, va/hodic nhém alkoxy titanat 1én bé mit ctia hop chét (o) sau budc (X)
va trudc budce (Y).

12. Phuong phéap tao mang kim loai theo diém 10, trong d6 phuong phap nay
con bao gdm bude (U) phi hop chét (B) c6 nhém alkoxysilyl, nhém alkoxy
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alminat, va/hodc nhém alkoxy titanat 1én bé mit ctia hop chét (o) sau bude (V)

va trude bude (Y).

13. Phuong phép tao mang kim loai theo diém 11 hosc 12, trong d6 hop chét
(B) 12 hop chét c6 cong thirc chung [T] sau:

cong thirc chung [T]
L-Si(M"),(OM);.,

trong céng thic nay, L 1a nhém hitu co (nhém hitu co nay cé thé chira céc
nguyén t6 khac véi cacbon va hydro, nhém hitu co ndy c6 thé & dang bat ky
cua loai béo, loai chét thom, loai mach théng va loai vong), M' 1a mach
hydrocacbon c6 sb lrong nguyén tir cacbon tur 1 dén 4, M 13 H ho%c mach
hydrocacbon c6 s6 lugng nguyén tir cacbon nim trong khoéang tir 1 d&én 4, n 13
sb nguyén ndm trong khoang tir 0 dén 2, mdi M' va M c6 thé 1a gidng nhau

hodc c6 thé 1a khac nhau.

14. Phuong phép tao mang kim loai theo diém 11 hogc 12, trong d6 hop chét
(B) 12 hop chét c6 cong thirc chung [II1] sau:

cong thuc chung [II1]

RG—N—R5-SiX"3.n "n

N~ SN

LA

HS N sm!

trong cong thirc nay, Rs 1a nhém hydrocacbon cé s6 luong nguyén tir cacbon
ndm trong khoang tir 1 dén 12, R¢ 1a H hodic nhém hydrocacbon ¢6 sé lugng
nguyén tr cacbon ndm trong khoang tir 1 dén 10, X" 1a H hoic nhém
hydrocacbon cé sd lwgng nguyén tir cacbon nim trong khoéang tir 1 dén 10, Y"
12 nhém alkyloxy cé s lugng nguyén tir cacbon nim trong khoang tir 1 dén 10,

nlasd nguyén ndm trong khoang tur 1 dén 3, M' 1a H, Li, Na, K, hoc Cs.
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15. Phuong phép tao mang kim loai theo diém 11 hodc 12, trong d6 hop chét
(B) 12 hop chét c6 cong thirc chung [IV] sau:

Cong thuc chung [IV]

Y* X"3.4Si—R7—N—R5—SiX"3.nY"n
i
)\ )\
HS N sMm!

trong cong thirc nay, Rs 1a nhoém hydrocacbon c6 sb luong nguyén tir cacbon
nim trong khoang tir 1 dén 12, R; 1a nhém hydrocacbon c6 sb luong nguyén tir
cacbon nim trong khoang tir 1 d&n 12, X" 1a H hodc nhém hydrocacbon cé sb
lwong nguyén tir cacbon nim trong khoang tir 1 dén 10, Y" 1a nhém alkyloxy
¢6 sb luong nguyén tir cacbon nim trong khoang tir 1 dén 10, mdi trong toan bd
X” va todn bd Y" ¢6 thé 1a gidng nhau hodc c6 thé 1a khac nhau, mdi n va m 12

s6 nguyén nim trong khoang tir 1 dén 3, M'1a H, Li, Na, K, Cs.

16. Phuong phép tao mang kim loai theo diém 1, trong d6 nén 13 nén dung cho

day dién va mot phin ciia mang kim loai 13 mang ma chira it nhét Cu.
17. San phim c6 mang kim loai bao gom:
nén,
hop chit (a) sau ddy duoc phu 1én bé mit clia nén nay;
mang kim loai ma kiéu uét duoc tao ra trén hop chét (o)

trong d6 hop chit () 12 hop chit c6 nhém OH hodc nhém tao ra nhém

OH, nhém azit, va vong triazin trén mdi phén ti;
trong d6 nén duoc tao c4u hinh bing cach sir dung polyme.

18. San phdm c6 mang kim loai theo diém 17, trong d6 nén va hop chat ()

lién ket hoa hoc véi nhau.
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19. San phim c6 méng kim loai theo diém 17, trong d6 nhém OH hozc nhém
tao ra nhém OH 13 nhém alkoxysilyl (ciing bao gém trudng hop ma trong d6

nhom alkoxy trong nhom alkoxysilyl 1a nhém OH).

20. San phdm c6 mang kim loai theo diém 17, trong d6 hop chét (o) 13 hop chit

c6 cong thuc chung [I] sau:

cong thire chung [I]

E-F

N~ SN

e

trong cong thirc nay, E 1a nhém tuy y, F 12 nhdém OH hodc nhém tao ra nhom

OH, -Q 13 -N; hoiic -NR;(Ry),mdi R; va R, cia -NR;(R,) 13 H, nhém

Q

hydrocacbon c6 s§ lugng nguyén tir cacbon nim trong khoang tir 1 dén 24,
hodc -RSi(R")s(OA)s. (R 1& mach hydrocacbon ¢ s6 lwgng nguyén tir cacbon
ndm trong khoang tir 1 dén 12, R' 1a mach hydrocacbon c6 sd luong nguyén tir
cacbon ndm trong khoang tir 1 dén 4, A 13 H hodc mach hydrocacbon c6 sb
lwong nguyén tir cacbon ndm trong khoang tir 1 dén 4, n 13 sb nguyén nim
trong khoang tir 0 dén 2), m8i R, va R, c6 thé 1a gidng nhau hoic c6 thé 1a khac
nhau.

21. San phim c6 mang kim loai theo diém 17, trong d6 hop chét (o) 13 hop

chét c6 cong thirc chung [Io] sau:

cong thirc chung [Io]

i
)\/
N N Q

3
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trong cong thirc nay, -Q 1a -N3 hodc -NR;(R,), mdi R; va R, 1a H, nhom
hydrocacbon ¢ sb luong nguyén tir cacbon nim trong khoang tir 1 dén 24,
hodc -RSi(R"),(OA);., (R 1a mach hydrocacbon c6 s6 nguyén tir cacbon nim
trong khoang tir 1 dén 12, R' 13 mach hydrocacbon c6 s6 lugng nguyén tir
cacbon ndm trong khoang tir 1 dén 4, A 13 H hodc hydrocacbon c6 sd luong
nguyén ti cacbon nim trong khoang tir 1 dén 4, n 1a s6 nguyén nam trong
khoang tir 0 dén 2), it nhit mot trong R; va R 1 -RSi(R"),(0A);.,, mdi Ry va R,
c6 thé 12 giéng nhau hoic c6 thé 13 khac nhau.

22. San phim c6 mang kim loai theo didm 17, trong d6 hop chét () 1a hop
chét c6 cong thirc chung [Ia] sau:

cong thirc chung [Ia]

Rf—'N—Rz

N~ SN

N )I\N)\Ns

3

ttrong cong thirc nay, mdi R; va R, 1a H, nhém hydrocacbon c6 s6 luong
nguyén tir cacbon nim trong khoang tir 1 dén 24, hoic —RSi(R‘)n(OA);n (R 1a
mach hydrocacbon co sd luong nguyén tir cacbon nam trong khoang tir 1 dén
12, R' 12 mach hydrocacbon ¢6 s6 lugng nguyén tir cacbon ndm trong khoang
tir 1 dn 4, A 13 H hogc mach hydrocacbon ¢6 sd lugng nguyén tir cacbon nam
trong khoang tir 1 dén 4, n 13 s6 nguyén nim trong khoang tir 0 dén 2), it nhit
mdt trong R; va R, 13 -RSi(R"),(0A)s.,, mdi Ry va R, ¢6 thé 14 gidng nhau hoic
c6 thé 1a khac nhau.

23. San phidm c6 mang kim loai theo diém 17, trong d6 hop chét (o) 1a hop

chét c6 cong thirc chung [Ib] sau:

cdng thirc chung [Ib]

-68-



27215

R1"-N _Rz

N~ N

)l\/*/Rz

N; N fil
Rq
trong cong thirc, mdi R; va R, 1a H, nhém hydrocacbon c6 sd luong nguyén tir
cacbon nim trong khoang tir 1 dén 24, hoic -RSi(R"),(OA);., (R 1a mach
hydrocacbon ¢6 sb lwong nguyén tir cacbon ndm trong khoang tir 1 dén 12, R’
12 mach hydrocacbon c6 s lugng nguyén tir cacbon nim trong khoang tir 1 d&én
4, A 13 H hodc mach hydrocacbon c¢6 s lugng nguyén tir cacbon nim trong
khoang tir 1 dén 4, n 13 s6 nguyén nam trong khoang tir 0 dén 2), it nhat mot
trong sOR; vaR, 1a -RSi(R"),(OA);.0, mdi R; va R, ¢6 thé 1a giéng nhau hodc
c6 thé 1a khac nhau.

24. San phim c6 mang kim loai theo diém 17, trong d6 chit cé cong thirc

chung [II] sau day duoc phu 1én bé mit ctia hop chit (a):

cdng thire chung [11]
G G G
o llo bl o d ]
Fo—xHo—yHo—z—
| |
B B

trong cbéng thirc nay, mdéi X' va Y' 1a Si hodc Ti, Z la Al, G la nhém
hydrocacbon cé s6 lugng nguyén tir cacbon ndm trong khoang tir 1 dén 3, hoic
nhém alkoxy c6 sb lwong nguyén tir cacbon nim trong khoang tir 1 ¢én 3, B 13
nhém alkoxy c6 sb luong nguyén tir cacbon nim trong khoang tir 1 dén 3, mdi
n va m 12 sb nguyén ndm trong khoang tir 0 dén 200, trong 36 2 < n+m <

400, p 13 sb6 nguyén nim trong khoang tir 0 d&n 100.
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25. San phidm c6 mang kim loai theo diém 17, trong d6 hop chit (B) c6 nhém
alkoxysilyl, nhom alkoxy alminat, va/hodc nhom alkoxy titanat dugc phu lén

trén bé mit ctia hop cht ().

26. San phdm c6 mang kim loai theo diém 25, trong d6 hop chét (B) 1a hop
chét c6 cong thirc chung [T] sau:

cong thirc chung [T]

L-Si(M")o(OM)3.1
trong cdng thirc nay, L 1a nhém hitu co (nhém hitu co nay co6 thé chira céc
nguyén t6 khac véi cacbon va hydro, nhém hitu co ndy c6 thé dudi dang loai
béo, loai thom, loai mach théng va loai vong), M' 1a mach hydrocacbon c6 sd
luong nguyén tir cacbon ndm trong khoang tir 1 dén 4, M 13 H hodc mach
hydrocacbon ¢ sb lugng nguyén tir cacbon nim trong khoang tir 1 dén 4, nla
sb nguyén ndm trong khoang tir 0 dén 2, méi M' va M ¢ thé 14 gidng nhau
hoic c6 thé 12 khac nhau.
27. San phim c6 mang kim loai theo diém 25, trong d6 hop chét (B) 1a hop chét

¢6 cong thirc chung [1II] sau:

cong thirc chung [I11]

Rg—N—R5—SiX"3.nY"n

NN

N
P
/
HS N)\SW

trong cong thirc nay, Rs 1a nhém hydrocacbon co6 s6 luong nguyén tir cacbon
nam trong khoang tur 1 dén 12, Rg 14 H hodc nhém hydrocacbon cé s6 lugng
nguyén tir cacbon nim trong khoang tir 1 dén 10, X" 13 H hodc nhém

hydrocacbon ¢é s6 lugng nguyén tir cacbon nim trong khoang tir 1 dén 10, Y"
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13 nhém alkyloxy cé sb lugng nguyén tir cacbon ndm trong khoang tir 1 dén 10,

n 13 s6 nguyén ndm trong khoang tir 1 dén 3, M' 13 H, Li, Na, K, hoic Cs.

28. San phidm c6 mang kim loai theo diém 25, trong d6 hop chét (B) 1 hop chét

c6 cdng thirc chung [IV] sau:

cong thirc chung [IV]

Y"' X"3.08i—R7;—N—Rs—SiX"3.nY"y

A A

Hs” ~N~ ~sMm!

trong cong thic, Rs 12 nhom hydrocacbon c¢o sd lugng nguyén tir nguyén tir
cacbon ndm trong khoang tir 1 dén 12, R, 12 nhém hydrocacbon c6 sb luong
nguyén tir cacbon nim trong khoang tir 1 dén 12, X" 13 H hoic nhém
hydrocacbon c6 sé lugng nguyén tir cacbon nim trong khoang tir 1 dén 10, Y"
12 mdt nhém alkyloxy c6 sb lugng nguyén tir cacbon nim trong khoang tir 1
d&n 10, m3i cta toan bd X” va toan bd Y" ¢b thé 1a gidng nhau hodc c6 thé 1a
khéc nhau, mdi n va m 12 s§ nguyén nim trong khoang tir 1 dén 3, M' 1a H, Li,

Na, K, Cs.

29. San phdm c6 mang kim loai theo diém 17, trong d6 san phim nay 13 nén

dung cho day dién.
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