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Linh vie k§ thuit dwoe dé cip

Sang ché dé cap dén vat phim c6 dic tinh chéng dong bam dé sir dung trong
moi trudng nude, diic biét trong nude bién, va dén phuong phap phii 16p phi chéng
dong bam dé kim ham sy phaét trién cta cac sinh vt thity sinh trén céc két cAu ngap
nudc hodc ban ngap nudc.

Tinh trang ky thuit ciia sang ché

Sang ché lién quan dén linh vuc son chdng déng bam trong moi trudng bién.
Son chéng déng bam trong méi trudng bién 13 loai son tao 16p phii ngodi ciing cho
than tau thiy d ngan khong cho dong vat hodc thuc vt bam vao than tau thiy.
Chuing dugc st dung vi cic ly do an toan, duy tri tinh co dong cua tau thiy, lam
~ giam mirc tiéu thy nhién liéu, chéng dn mon va giam khdi lugng ciia cac két chu.

“Lép dong bam sinh hoc” 13 vn dé thudng gip & cac vat liéu chim trong mdi
trudng bién. P& ngin ngira dugc hién tuong nay, can téi chi phi bio dudng dang ké.

DPic biét, sy hinh thanh “16p dong bam sinh hoc” hodc “16p dong bam™ x4y ra
& ving chim trong nude bién, noi ma 16p gdm céc phén tir hiru co va vo co duge hip
phu vao bé mit cta vt liéu cuc nhanh. Lép chét hép phu nay, con duge goi 1a “16p
mang sinh hoc”, ¢6 tac dung 1am 16p trung gian dé cac vi khuan c6 mit trong huyén
phil nuée bién bam vao.

Sy x4m chiém bé mit nhu vay cua vi khuin bién xay ra rat nhanh va dat t6i
trang thai 6n dinh chi sau vai gio &n vai ngay. Cudi cling, ca cac sinh vét bién khac
cling xam chiém bé mit nay, cac vi khuin da bam dinh tao ra mbi quan hé cfng sinh
v6i cac sinh vat khac. Tét ca cac sinh vat séng bam dinh vao bé mit nhu vy tao
thanh "16p dong bam sinh hoc" hodc "16p dong bam".

Su déng bam trong mdi truong bién xay ra trén moi két cAu bat ky bi ngép
trong nudc bién, nhu tau thiy, éng din diu, thap 1am ngudi va duong day dién, két
ciu bén cang, cam bién bién, hé théng nuoi tréng thuy san, v.v.. Murc do giy ton hai
1a dang ké va da dang. Dic biét, cac két cAu bi pht bsi cac sinh vét nay c6 tinh ning
bi suy giam dang ké.

Cu thé, dbi véi céc than tau thly, sy dong cén bdi céc sinh vat bién khac nhau
lam ting lwc ma sat giita than tau thiy va nudc bién, 1am giam toc do va co thé din
dén viéc ting murc tiéu thu nhién lidu. Chéng han & day tau thiy khong dugc bao vé
bang ché phdm chéng dong bam, c6 thé chi sau khoang thoi gian khong diy 6 thang
& bién, s& c6 khoang 150 kg vi sinh vat déng bam trén mot mét vudng.

Pé tranh tén thit v& mat kinh t& nhu véy, va cling dé wc ché hién twong in
mon tdt hon, son chéng déng bam dugc son 1én cac phan két cau tiép xic voi nude,
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dé ngan ngira hoic lam giam déng ké mic do déng bam cia cic sinh vat bién.
Nguyén Iy ctia son chdng d6ng bam dua trén su gidi phong c6 kiém so4t cac chét co
hoat tinh & mat phan cach giira két cAu va nuée bién. Hiéu luc cua son dugc duy tri
chimg nao ma ndng d cta chét ¢ hoat tinh dugc gidi phong & bé mat van con hiéu
qua va déu dan. Do do6, phan 16n son chéng dong bam chira thudc diét sinh vat
thuong 13 hop chit hiru co kim loai (dua trén co s& thiéc, ddng hoic kém) hoic hop
chét hitu co (thuéc diét nim, thudc diét tao, thube diét khuén) c6 tac dung ngin
khong cho cac sinh vét bién gay bin bam vio nh& ddc tinh ciia thude.

Tuy nhién, vin @& ddng thoi x4y ra khi st dung céc loai son nay 1a & chd
ching giai phéng vao mdi trudng bién cac chét gay hai cho hé dong thuc vit bién.
Ngoai ra, cac 16p phd ndy c6 dd nhdm téng dan va thodi bién tir tir, khién 1am ting
mirc tiéu thu nhién lidu va ting tiéng on thiy luc phat ra tir két cdu ngap trong nuée.

Kho khin méi nay duoc giai quyét bing cach st dung son chéng déng bam tur
lam sach. Ngoai viéc c6 céac chét diét sinh vat, son nay c6 muc tdn hao do day déu
dan va c6 kidm soat theo thoi gian dudi tac dong thity phan bé mit ciia nude bién va
tac dong mai mon do sy chuyén dong cia tau thiy. Téc do mai mon cham cua 16p
phu khi tiép xtc véi nude bién khién cho son nay c6 thé lién tuc 1am méi bé mit
chira cac chit diét sinh vat.

Son chdng déng bam tur 1am sach dugc phat trién tir nhing nim 1960 trén co
s& cac mubi thiéc. Ching 14 son tu 1am sach duge tao ra tir copolyme thiéc tributyl
(TBT) metacrylat c¢6 d thAm thiu khong dbi. San phdm ghép ctia TBT véi chét két
dinh acrylic thdm tach chidm qua dudong thiy phan trong nuéce. Vi du vé son loai nay
da dugc mo ta trong cac tai li€u FR-A-2 266 733, FR-A-2 557 585, EP-A-0 051 930
va GB-A-2 118 196.

Thiéc tributyl (TBT) 1a chét diét sinh vat rat c6 hiéu qua, da timg dugc si
dung nhiéu nhét trong son chéng déng bam, nhung sin phim nay, cac phan tir thoai
bién cia chung va cac chit chuyén ho4 tir chiing d4 duge chimg minh 14 giy 6 nhiém
mot cach nghiém trong va lién tuc. Vi cac ly do nay, td chirc hang hai quéc té
(International Maritime Organization) da cAdm sir dung son chéng déng bam trén co
s& thiéc.

Son chdng déng bam dugce st dung ngay nay chit yéu dua trén co s hop chét
chira ddng va/hoic cac hop chat hod hoc tbng hop, va ca trén co s& cic polyme
silicon.

Dbi vé6i son trén co s ddng, mic du chiing it ddc hon so véi céc mudi thiée,
nhung chung thudng dugc tao ra véi lugng 16n dong (I) oxit (xem, vi du, tai li€u EP-
A-051 930 hodc FR-A-2 557 585), chit két dinh chinh trén co s& cac polyme dic
biét thuong thudc loai acrylic. Tuy nhién, cidc son nay chi c6 hi€u qua chéng dong
bam dbi v6i hé dong vat bién, va dé c6 dugc hiéu qua chdng lai s phat trién cua tao,
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thi cin phai bd sung céc thube diét c6, va didu nay c6 thé gy ra cac mbi de doa méi
cho moéi trudong.

Do d6, phuong 4n Iya chon nay khéng dem lai giai phap bén vitng dé bao vé
moi trudng chéng lai su thai ra lugng déng ké céac ion kim loai nang, cu thé ion
ddng, khi sir dung son khong chira thiéc ma chira nhiéu déng.

Giai phap khac dé ngan ngira viéc 1am ban bé mit clia céc két cdu tiép xic véi
nude bién 13 phil cac bé mat ndy bang it nhat mot 16p phi bao vé, trong d6 16p ngoai
ctia 16p phi nay tiép xtic véi nudc duge 1am bing thé dan hdi silicon. Cac 16p phi
nay dugc tao ra tir son dugc goi 1a “16p phi ngtra dong bam™. Nguyén ly cia céc son
chéng déng bam méi nay 1a tao ra b& mat rat tron nhin, véi sitc cing bé mit thip,
khién cho c4c sinh vét khé c6 thé bam dugc vao. Khi cac bé mit nhu vay & trang thai
6n dinh, cac sinh vat bién c6 thé ling phit mot cach tur nhién trén d6. Tuy nhién, vi
16p pht ngoai trén co s silicon ¢6 tinh mém déo va strc cing bé mit thip, nén cac
sinh vt nay s& d& dang bi loai bd béi luc giy ra bsi su chuyén dong cua nude hodc
tac dong clia ma sat khi tau thiy chuyén dong. Diéu niy ciing c6 nghia 13, néu su
chuyén dong nudc quanh than tau 13 ¢ manh, thi tic dung tu 1am sach xay ra mot
cach tu nhién .

Nho ¢6 cac dic tinh ndy, ngay ca cac tau thay it chay trén bién hodc trén nuée
it chuyén déng ciing dugc loi nhd viée khoang thoi gian giita cac 1an lam sach n6
duoc ting 1én. D6 13 nhd vao viée cac sinh vat bién kho bam chéc vao bé mit nay;
nén viéc 1am sach ciing dé dang hon.

Céc son trén co s& silicon tao ra 16p phii chéng déng bam nay dugc xem 4 rat
hitu ich vi:

- chung hoan toan than thién v6i mdi trudng bién: khong chira chat thai kim
loai, va

- chung lam ting d9 ludt cua tau thuy, lam gidm tr 1% téi 5% muc tiéu thu
nhién li¢u va do d6 lam gidm muc khi thai gy hi¢u tng nha kinh

C6 nhidu cbéng bd don yéu cu cép patent, vi du cong bd don yéu cdu cip
patent s6 FR-A-2 083 029 va US-A-3 702 778, da dé cap dén cac 16p phu, trong d6
16p phii ngoai ciing, con dugc goi 1a “16p phit ngoai”, 13 thé dan hdi silicon dugc hoa
rén trong diéu kién noéng hodc lanh.

Vi du, don yéu cau cép patent My sb 07/847 401, ndp ngdy 6/3/1992, d& md
t4 hé son chéng déng bam ba 16p chira it nhit mot 16p pha 16t epoxy, mét 16p chét
tang cuong bam dinh (16p phu lién két) va mét 16p phu chéng dong bam (16p phit
ngoai) trén co s& thé dan héi silicon. Lép phu 16t epoxy trong cing thudong 13 16p
pht méng duge phit dé tao ra bé mit mai va sach cho 16p phu lién két c6 thé dugc
dinh vao. Lép phu lién két bao gdm hop chit polysiloxan hiru co va chét hoa rin.
L6p phit chéng déng bam bao gdm organpolysiloxan, alkyl silicat, chit héa rin va
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cht xuc tic trén co sé thiée. Lép pha 16t epoxy dugc phi mot céch truc tiép 1én nén
mang. L6p phu lién két duoc phu 18n 16p phu 16t epoxy. Sau d6, 16p phit chdng déng
bam, nhu 16p phu silicon, duogc phu va dugc tao lién két ngang trén lop phu lién két
sau khi mot phan 16p phti nay hoa rén.

Lép phi chéng d6éng bam (16p phit ngoai) trén co s& thé dan héi silicon cling
c¢6 thé bao gdm céc chit long dé 1am ting tac dung “chéng déng bam™, cu thé bao
gdm cac hop chét sau:

- cac loai ddu metylphenylpolysiloxan (US-A-4 025 693),

- 'hop chét trén co sé hydrocacbon dang 16ng, vi du polyolefin,

- chét déo hoa,

- dau bdi tron (FR-A-2 375 305),

- parafin 16ng va sép vazolin dang rin (JP-A-83/013 673),

- polyme déo nhiét nhu PVC,

- copolyme vinyl clorua/vinyl axetat (Kokai JP-A-79/026 826), hoic

- cac chét hoat dong bé mat cation, anion, khong ion hodc ludng tinh
(JP-A-85/258 271).

Pé tao ra 16p phii dan hdi silicon, cac ché phdm silicon dugc sir dung thuong
chira dau silicon, thudong 13 polydimetylsiloxan d& phan mg ¢ cac nhém hydroxyl
héa & cudi mach, tuy y cé thé duoc tao nhoém chire trude véi silan dé tao ra nhom
alkoxy & cudi mach, chét tao lién két ngang va chét xiic tac da tring ngung, thudng
12 mubi thiéc hogc alkyl titanat, chit don gia cuong va cac chit phu gia tiy y khac,
nhu chit don, chét tang cuong bam dinh, chit tao mau, v.v...

Céac ché phdm polysiloxan hiru co luu héa & nhiét do trong phong nay 1a da
biét va dugc phén loai thanh 2 nhém riéng biét: ché phdm mot thanh phén (single-
component compositions (RTV-1)) va ché phidm hai thanh phin (two-component
compositions (RTV-2)). Thuat ngit “RTV” 1a chir viét tit cho cum tir “luu héa &
nhiét d§ trong phong”.

Trong qué trinh tao lién két ngang, nudc (hoic dugce tao ra bdi khong khi 4m
trong trudong hop ché phdm RTV-1, hoic dugc dua vao 1am mét phan ciia ché phdm

trong truong hop ché phim RTV-2), dudi tac dung cua cac chét xic tac trén co so
thiéc cacboxylat, s& lam cho phan tng da tring ngung xay ra dé tao mang dan hdi.

N6i chung, cic ché phdm mot thanh phin (RTV-1) s& tao lién két ngang khi
ching duge tiép xuc v6i hoi 4m tir khong khi, tirc 13 ching khéng thé tao lién két
ngang trong mot moi truong kin. Vi du, cac ché phim silicon mot thanh phan tao
lién két ngang trong diéu kién lanh theo co ché thiuy phan nhém chirc d& phan tmg
clia axetoxysilan, ketiminoxysilan, alkoxysilan, v.v., tip d6 1a cac phan Ung ngung
tu gifta cdc nhom silanol dugc tao thanh va nhém chirc dé phan ng con lai khéc.
N6i chung, phan tmg thiy phan dugc tién hanh nhd hoi nude, hoi nude nay khuéch
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tan vao chit tir b& mat duoc tiép xic voi méi truong. Néi chung, dong hoc ctia phan
g da tring ngung 13 cwc ky chim; do d6 cac phan tng nay dugc xic tic bing chit
xuc tac thich hop. D& 1am chét xdc tac, ngudi ta thudng sir dung cac chét xic tac trén
co s& thiéc, titan, amin hodc hdn hop chira cic chét xuc tac nay. Cac chit xic téc trén
co s& thiée (xem, cu thé tai liéu FR-A-2 557 582) va titan (xem, cu thé FR-A-2 786
497) 1a céc chit xtc tac rat co hiéu qua. Thé dan hdi silicon trong ché phdm mot
thanh phdn c6 nhém —Si(OR) & cubi mach d6i khi dugc goi 1a thé dan hdi alkoxy.
Dé6i v6i ché phim hai thanh phan, ching dugce ban va dugc lwu gitt dudi dang
hai thanh phan, thanh phan thtr nhét chira cic vét liéu polyme nén va thanh phén thir
hai chira chit xuc tac. Hai thanh ph?m nay duogc trdn tai thoi diém sir dung va hdn
hop nay lién két ngang duéi dang thé dan hdi twong ddi cimg. Ché phdm hai thanh
phin nay 13 da biét va cu thé da duoc mé ta trong 4n phdm Walter Noll “Chemistry
and Technology of Silicones” 1968, xuit ban 14n thtr hai, cic trang tir 395 dén 398.
Céc ché phdm nay chi yéu bao gdm céc thanh phén sau:

- polydiorganosiloxan d& phan tmg c6 cac nhém silanol & cudi mach (vi du 0,0
-di(hydroxydimetylsilyl)(polydimetylsiloxan), trong mach hozc & cudi mach,

- chét tao lién két ngang,

- chét xuc tac tring ngung, va

- tuy ¥ nude, thudong cé mit khi dialkyl thiéc dicacboxylat dugce ding lam chét
xuc tac (viéc hoat héa chit xdic tic nay 13 nhd nuéc).

Thong thudng, chét xtic tic ngung tu 1 ¢6 chira hop chét hitu co thiéc. Thuc
véy, nhiéu chét xtc tac trén co sd thiéc d3 dugc dé xudt 1am cac chét xuc tac tao lién
két ngang d8i véi cac ché phdm RTV-1 hodc RTV-2. Céac chét xuc tic da tring
ngung thoéng thudng bao gdbm cac hop chit dialkyl thiéc, cu thé dialkyl thiéc
dicacboxylat nhu cac hop chit dibutyltin dilaurat va dibutyltin diaxetat, alkyl titanat,
nhur tetrabutyl titanat hodc tetraisopropyl titanat, hoac titan chelat (EP-A-0 885 933,
US-5 519 104, US-A-4,515,932, US-A-4,563,498, US-A-4,528,353).

Tuy nhién, cac chét xuc tac trén co sé alkyl thiéc mic dit ching 13 chét xic tac
rét c6 hiéu qua, thuong khong mau, 1dng va tan trong céc dau silicon, c6 nhugc diém
12 tinh (d6c CMR2 dbi v6i viée tai sinh).

Do d6, dé phat trién bén vimg, cAn phai phat trién son chéng déng bam méi
khong chira cac chét xuc tac gdy d@c»bét ky.

Vi du, dic tinh quan trong ciia ché phdm silicon d& hoa rin 13 thoi gian lam
vi€c (thoi gian bao quan trong binh hodc thoi gian 1am viéc), tic 1a thoi gian trong
d6 ché phim nay c6 thé duoc str dung sau khi tron ma khong bi hoa ran.

Thoi gian nay phai da dai dé cho phép sir dung né, nhung da ngin d thu
dwoc 16p phu cimg. Vi du, déi v6i 16p phi thudc loai 16p phu lién két hodc 16p phi
ngoai, n6i chung thoi gian 1am viéc cin nim trong khoang tir 2 dén 4 gio khi nhiét
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d6 bén ngoai nim trong khoang tir 20 dén 30°C. Hién nay, mdt trong cac phuong
phap @& diéu chinh thoi gian 1am viéc nay 1a thay dbi ban chit ctia cac thanh phin
dugc str dung, nhu chit xuc tac hoic chit tao lién két ngang.

Vi tat ca cac ly do nay, ngay nay céc chién lugc méi dé chong bam dinh cua
viéc dong bam dudi nudce, va cu thé dong bam trong moi trudng bien, dang duge
phat trien.

Ban chit ky thuit ciia sang ché

Muc dich ciia sang ché 1a @ xuét vat phim c6 dic tinh chéng déng bam c6
cac 16p phu thu duoc bang cach st dung son chéng déng bam chira cac thanh phéan
khong bi cdm (thudc diét sinh vét hodic chit xuc tac) va khong chira thiéc.

Do d6, sang ché dé& cap dén vat phdm c6 dic tinh chéng déng bam va duge du
dinh dé st dung trong moi truong nude, dic biét 1a trong moi trudng nude bién, bao
gbm:

V4t phim c6 dic tinh chéng déng bam dé sir dung trong méi trudng nuée, dic biét 1a
trong moéi trudng nudce bién, bao gdm:
a) nén mang (1), .
b) it nhit mét 16p phu ting cudng bam dinh (3) dwoc ling phi trén nén mang (1)
néu trén, va
¢) it nhat mot 16p phi chéng dong bam (4) dugc ling phu trén 16p phu ting
cuong bam dinh (3) néu trén,
vét phdm nay, khac biét & chd, 16p phi chéng dong bam (4) néu trén tao thanh
sau khi ling phu ché phidm Z va hoa rin né bing cach cho tiép xic véi hoi 4m
ctia khong khi, trong d6 ché phdm Z nay chira:

(i) it nh4t mot hop chét hiru co silic A' bao gdm it nhit hai nhém dé thiry phan

va d& ngung tu gidng hodc khac nhau, hogc it nhit hai nhém chic silanol

=SiOH,

(ii) it nhét mot chét tao lién két ngang B', va

(iii) lwong c6 tac dung xuc tac clia it nhit mot chét xtc tic da tring ngung M

1a phtrc chit kém c6 cdu triic bao gdm phdi tir thir nhét 1a p-diketonat va phdi

tu thir hai 1a amin.

Pé dat duoc muc dich nay, cic tic gia sing ché dd hoan toan ngac nghién va
bét ngd phat hién ra ring chét xuc tac da tring ngung M theo séng ché, 1a phirc chét
kém c6 céu truc bao gdm hai loai phéi tir, p-diketonat va amin, khién cho n6 c6 thé
tao ra 16p phu chéng déng bam hodc cc 16p phi hitu ich 1am 16p pha lién két hoic
16p phit ngoai trong céc g dung chdng déng bam. Tuy nhién, mic du c6 chu tric
tuong tw, nhung céc phirc chit kém p-diketonat khong chira nhém amino 13 kém hiéu
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quéa hon vé& mirc do tao lién két ngang va dic tinh cubi ciia 16p phi chdng déng bam
thu dugc sau khi héa rin nho tiép xtic véi hoi 4m cia khéng khi. Cac 16p phii thu
duoc theo sang ché c¢6 cc dic tinh bam dinh dang chu ¥ trén cac nén mang di dugc
dugc xir Iy nhu vdy trong khi ddng thoi tao ra bé mit rit tron nhin sau khi xir 1y, véi
ning luong bé mit thap, khién cho céc sinh vt rat khé bam vao.

Chét xuc tic theo sang ché dugc sir dung trong hé silicon dé duoc lién két
ngang v6i ham lugng rét thap, va tuy thude vao ham luong nay, khién cho c6 thé dap
tng voi thoi gian 1am viée dé 4p dung trong khi dong thoi bao ¢am d6 cimg m§ méan
ctia thé dan hdi thu duge. Chét xuc tac theo sang ché c6 thé & trang thai rin hoic
16ng. N6 c6 thé dugc dua vao mét minh hodc trong dung mdi thich hgp. Khi n6
trong dung moéi, diu silicon ¢6 thé dugc bd sung, sau d6 dung mdi duge 1am bay hoi
dé chuyén chét xic tac vao méi trudng silicon. Hon hop thu duge c6 tic dung nhu
nén xuc tac.

Thuat ngit "B-diketonat" dugc ding dé chi anion enolat ctia hop chét
dicarbonyl. Trong ban mé ta ndy, tén danh phép nay duoc sir dung dé mé ta cac phéi
tir B-diketonat trong cac ciu triic hod hoc cia céc phirc chit kém theo sang ché dua
trén co s¢ B-diketon turong tmg, ma khong phai 1a dang anion ctia phéi tir p-diketonat
trrde khi nd tao phirc voi nguyén tir kém (tao ra nho tac dung cia bazo). Vi du, theo
ky hiéu sau:

® « [Zn(acac), (n-propylamin),], v6i phdi tir acac= pentandion-2,4 », can
hiéu rang phéi tir tao phirc v6i kém 13 anion pentandionat turong tng:

0 o oe o :
bazo _ & % A :
- 2 s R~
o 0 o o)
acac = pentandion-2.4 B-diketonat anion trong ing

Ciing cAn phai hiéu ring thuat ngit "phtrc chdt" c6 dinh nghia bao gbm
monome, oligome hoic dang tuong tu bat ky cta phirc chét k&m theo sang ché néu
trén.

Tét hon, néu chit xdc tic da tring ngung M 1a phirc chit kém c6 céu tric gbm
it nhit hai phdi u’rcacboxylat va it nhit mot phdi tir amin, va t6t hon nita néu, chét
xtc tac da tring ngung M 1a phirc chit k&m c6 céu triic gdm:

- it nhét hai phéi tir p-diketonat gidng hoic khac nhau, va

- mot hoic hai phéi tir amin.
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Céan hiéu ring thuit ngir "phirc chit" bao gdm trong dinh nghia ciia né
monome, oligome hozic dang twong tur bat ky ciia phirc chit kém theo sang ché néu
trén.

Céc tac gia sang ché hoan toan ngac nhién va bat ngd phat hién ra ring c6 thé
sir dung céc phirc chit kém kim loai chira hai loai phéi tir cu thé, tirc 1a cac phbi tir p-
dicarbonyl va amin, dé dat dugc tdc do tao lién két ngang hiéu qua hon nhiéu so véi
tdc d6 tao lién két ngang cia cac phuc chét kém bis(p-diketonat), tuy nhién chiing lai
c6 chu triic tuong tu.

Ngoai ra, cac tac gia sang ché da khic phuc dugc nhuoc diém k¥ thuat cho dén
nay van con tdn tai, mot sd phtrc chét nhit dinh cua cac kim loai, vi du kém, c6 hoat
tinh chi & mirc binh thudng trong phén Ung da ngung tu ctia organopolysiloxan. Dinh
nghia vé& cac phdi tir c6 trong tai liéu: "Chimie Organométallique" ctia Didier Astruc,
dugc EDP Sciences cong bd nam 2000. Pic biét, xem Chapter 1, "Les complexes
monométalliques", cac trang 31 va tiép theo.

Chét xuc tac theo sang ché c6 thé & trang thai rin hoic 1ong. C6 thé duoc dua
vao dudi dang mdt minh hodc trong dung moéi thich hgp. Khi né trong dung mdi,
dau silicon hodc bét ky dung mdi twong thich khac nhu céc phan cit dau mé c6 thé
duoc bd sung, va sau d6 dung méi dugce 1am bay hoi dé chuyén chét xic tac vao moi
trudng silicon. Sau d6, hdn hop thu duge ¢ thé ding lam "nén xic tac".

Theo phuong 4n wu tién, chét xtc tac da tring ngung M c6 thé thu duoc:

a) bang cach cho mdi 1 mol cia it nht mot phirc chit k&m c6 cong thire [Zn (B-
diketonat),] hodc ctia hdn hop chira hai phirc chit kém khéc nhau c6 cong thirc [Zn
(B-diketonat),] phan ing véi X' mol amin hozc hdn hop chira cac amin véi xX'<25
mol duong lugng so vdi kém, tuy y véi sy c6 mit ciia dung moi, dé thu dugc san
phim phan img bao gdm:

- x mol phitc chit kém A 1a phtc chit c6 coéng thirc [(Zn(B-diketonat),),
(amin)] ,-

- y mol phtrc chit kém B 1a phirc chit c6 cong thirc [(Zn(B-diketonat), ),
(amin),] : 7’

- trong d6 x>0, y>0 r>1 va t6t hon néu r=1, 2, 3 hoic 4, va z’ 1a s6 nguyen
16n hon hoic bang 1, va tét hon néu z’=1, 2, 3 hoic 4,

-tuy y X mol phtrc chét [Zn (B-diketonat),], va

- tuy ¥ X* mol amin khéng phéan tmg con lai, va

b) sau khi loai bé amin con lai va tuy ¥ dung méi, chét xuc tic da tring ngung
M dugc thu hdi dudi dang it nhat mot phrc chit kém A, it nhit mét phirc chat kém B
hodc hdn hop chira phirc chit kém A va phirc chat kém B, véi tuy ¥ luong con lai
ctia X° mol phtre chét [Zn (B-diketonat),], va
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- X!, X3 va X* 1a cac sb va tdng x+y+ X°=1.

Viéc loai bé dung mdi va amin con lai s& duoc tién hanh théng qua phuong
phép k¥ thuat da biét bat ky (chung cit, loc, v.v.). Trong quy trinh diéu ché, cin luu
y phai loai bé amin con lai bét ky, sao cho dé tranh dugc su thoat amin bét ky & bé
mit khi thé dan hdi duoc tao ra bing cach héa rin ché phdm khi tiép xuc v6i hoi 4m
ctia khong khi. Viéc loai bd dung mdi hodc amin con lai s& dugc tién hanh théng qua
phuong phép k§ thuat da biét bat ky (chung cét, loc, v.v.). Pa biét ring cac cau tric
[Zn(B-diketonat), (amin)] hodc [Zn(B-diketonat),(amin),] ciing c6 thé tao ra cac
dime, trime hodc tetrame. Do d6, dinh nghia vé chét xuc tac theo sang ché ciing bao
g0m cac dang dime, trime hoic tetrame ciia chét xc tac theo sang ché néu trén.

Tuy thudc vao loai chit xuc tac da tring ngung M mong muédn (monoamino
hozc phirc chit diamino k&m bis(B-diketonat), hodc hdn hop chira cac gbc nay), sb
mol amin X! s& dugc diéu chinh theo trinh tu sau:

e X' > 2 mol dwong luong so véi kém, va < 2,5 mol dwong lugng so véi
kém, sao cho chu yéu d& thu duogc phtc chit c¢6 cong thuc [[(Zn (B-
diketonat),), (amin) , ],

e 1 <X'<2 mol duong luong so véi kém, d& thu dugc hdn hop chira cac
phtrc chét: [(Zn(B-diketonat) ,), (amin)],» va [(Zn (B-diketonat),), (amin),],-,

e X' <1 mol duong luong so véi kém, dé thu duoc hdn hop chira phirc chét
[Zn (B-diketonat) , (amin)] va phtrc chit [Zn (B-diketonat),] khong phan
ung,

trong d6: r>1 va tdt hon néu r=1, 2, 3 hodc 4, va z’ 1a s nguyén 16n hon hodc
béng 1, va t&t hon néu z’=1, 2, 3 hoic 4, va tdt hon nita néu z’=1 hoic 2.

Tt hon néu, s6 mol amin X' dwoc bd sung trong khi téng hop chét xuc tac theo
sang ché s& 12 < 2,5 mol duong lugng so véi kém dé tranh sy c6 mit cta lugng dang
ké amin tu do trong ché phdm theo sang ché. Pa biét ring cac amin hitu co 6 thé di
chuyén t&i bé mat cia thé dan hdi silicon, do vay din dén viéc 1am ban, vi vay lam
giam céc dic tinh ctia thé dan hdi, trong khi gdy nhiém cho méi trudng & gan thé dan
hoi.

Céac phuc chit loai [Zn (B-diketonat),] phan 16n dang c6 mit trén thi truong
hoic theo cach khéac c6 thé duge didu ché theo phuong phap di dugc mb ta trong
cong bd don yéu ciu cp patent qudc t& sé WO 2009/106 718.

Céc phirc chit loai kém bis(p-diketonat) phan 16n dang c6 mit trén thi trudng
hoic theo cach khac c6 thé duoc didu ché mot cach d& dang, vi du theo phuong phap
da dugc mo ta trong cong bd don yéu ciu cip patent qudc t& s6 WO 2009/106 718.
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Tét hon néu, sé mol amin X' dwoc bd sung trong khi téng hop chét xtic téc theo
sang ché s& 1a < 2,5 mol duong luong so véi kém dé tranh sy c¢6 mit cua lugng dang
k& amin tur do trong méi trudng va didu nay s& khoéng phai 14 diéu mong mudn dbi
v6i d6 6n dinh ctia ché pham theo sang ché.

M0 ta chi tiét sang ché
Theo phuong 4n cu thé, sang ché dé cap dén vat phim bao gdm:
a) nén mang (1),
b) it nhit mot 16p pha 16t (2) dwoc ling phi trén nén mang (1) néu trén chira it
nhit mot chét chéng dn mon,
¢) it nhit mot 16p phit ting cudng bam dinh (3) duge ling phu trén 16p pht 16t
(2) néu trén, va
d) it nhit mot 16p phu chéng dong bam (4) duge ling phi trén 16p phi ting
cuong bam dinh (3) néu trén,
vét phdm nay khéc biét & chd 16p phu chdng déng bam (4) néu trén tao thanh
sau khi léng phu ché phdm Z va hoa rén né bang cach cho tiép xtic voi hoi 4m
ctia khong khi, trong d6 ché phim Z nay chia:
(i) it nh&t mot hop chét hitu co silic A' bao gdm it nhat hai nhém dé thiry
phan va d& ngung tu gidng hodc khac nhau, hogc it nhit hai nhém chirc
silanol =SiOH,
(ii) it nhit mot chét tao lién két ngang B', va
(iii) lugng c6 tac dung xdc tac cua it nhét mét chit xic tac da tring
ngung M 14 phirc chit kém c6 céu triic bao gbm phdi tir thir nhit 1a p-
diketonat va phdi tir thir hai 13 amin.

Theo phwong 4n wu tién, ché phim Z chira:
(i) it nhat mot hop chét hitu co silic A' bao gdm it nhat hai nhém d& thiiy phan va
d& ngung tu gidng hoic khac nhau, hoic it nhét hai nhém chire silanol =SiOH,
(ii) it nhit mot chat tao lién két ngang B', va
(iii) lrgng c6 tac dung xtc tac clia it nhit mot chét xtc tac da tring ngung M 1a
phirc chét c6 cong thirc (1°) dudi day:
[Zn (Chy (CV)ar L)y (L2)y» Xl - (H0)
1)
trong do:
- C' va C? 1a c4c phéi tir gidng nhau hoic khac nhau duge chon tir nhém bao
gbm cac hop chit p-diketonat,
-n van 14 cdc sb nguyén biang 0, 1 hoic 2 véi didu kién 1a tdbng n + n =2,
- L' va L? 1a c4c phdi tir gibng nhau hoic khac nhau dugc chon tir nhém bao
gbm cac hop chit amin,

-11-
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-y vay lasb phéi tir amin va 1a cac sb nguyén bang 0, 1 hodc 2 vdi diéu

kién la tbng y+y =1 hoic 2, ~

- X 1a phéi tir khac voi C, C2 L' va L? va tdt hon néu phéi tir trung tinh
* khong phai 12 amin va t6t hon nira néu X 14 phén tr H,O,

-x’>0, vatbt honnéux’ =0, 1, 2, 3 hoic 4,

-x >0, vatdt hon néux” =0, 1,2, 3 hoic 4, va

- 2’ 13 s6 nguyén 16n hon hoic bing 1, va tét hon néu z’=1 hoic 2.

Tt hon, néu phéi tir X 1a phdi tir trung tinh khéng phai 13 amin, va céu tric cia
né 13 it quan trong. Chuyén gia trong linh vuc k§ thuat nay s& st dung loai tién chét
bat ky dé didu ché chit xac tic M theo sang ché sao cho phéi tir trung tinh nay
khong gdy anh hudng dén kha ning phén tng cta chit xuc tic. Vi du vé phdi tir
trung tinh 13 phén tr nuée.

Tét hon néu, chét xtc tac da tring ngung M 1a phirc chit ¢6 cong thirc (2') dudi
day:

[Zn (Ch (Ch LDy LAy ]

2)
‘trong d6:
- C' va C? 1a céc phéi tir giéng nhau hodic khac nhau dugc chon tir nhém bao
gbm céc hop chét B-diketonat,
-n van 1asb phéi tir B-diketonat va 1a cac sb nguyén bang 0, 1 hodc 2 véi
didu kién la tbngn'+n =2,
-L'vaL?1a cac phéi tir gibng nhau hodc khac nhau duge chon tir nhém bao
gbm céc hop chit amin,
-y vay la sb phdi tir amin va 1a céc sé nguyén bing 0, 1 hodc 2 véi didu
kién la tbng y+y =1 hodc 2, va
-’ 14 s6 nguyén 16n hon hoic bang 1, va tét hon néu z’=1 hozc 2 va tét hon
nira néu z’=1.

Theo phuong 4n duge uu tién khéac, chit xuc tac da tring ngung M 1a phirc chét
c6 cong thuc (3') dudi day:

[(Zn (CH)r @)yl

3)

trong do:

- C! 14 phéi tir duge chon tir nhém bao gbm cac hop chit p-diketonat,
- L' 1a phéi tir dugc chon tir nhém bao gdm cac hop chéit amin,

-y’ bang 1 hoic 2,

->1vatdthonnéur=1,2,3 hodc 4, va

-12-
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-7’ 1as nguyén 16n hon hodc bﬁng 1, va tét hon néu z’=1, 2, 3 hoic 4,
va t6t hon nita néu z’=1 hoic 2.

Vi du vé cac amin hitu ich 1am céc phéi tir L' hodc L% 13, vi du, cac amidin sau:
N'-xyclohexyl-N,N-dimetylformamidin,N'-metyl-N,N-di-n-butylaxetamidin, N'-
octadexyl-N,N-dimetylformamidin, = N'-xyclohexyl-N,N-dimetylvaleramidin, 1-
metyl-2-xyclohexyliminopyrolidin,3-butyl-3,4,5,6-tetrahydropyrimidin,N-
(hexyliminometyl)morpholin, N-([a]-(dexyliminoetyl)etyl)pyrolidin, N'-dexyl-N,N-
dimetylformamidin, = N'-dodexyl-N,N-dimetylformamidin, = N'-xyclohexyl-N,N-
axetamidin.

Cac amin khac hiru ich lam cac phéi tir 13, vi du, cac din xuét di vong cua
imidazolin, imidazol, tetrahydropyrimidin, dihydropyrimidin, pyridin, pyrolidin,
piperidin hodc pyrimidin loai. Ciing c6 thé st dung amidin hoic guanidin khong
vong.

Vi du vé céc phéi tir imidazol 14 cac hop chit sau: N-(2-hydroxyetyl)imidazol,
N-(3-aminopropyl)imidazol, 4-(hydroxymetyl)imidazol, 1-(tert-
butoxycarbonyl)imidazol, 4-carboxyimidazol, 1-butylimidazol, 4-formylimidazol, 1-
(etoxycarbonyl)imidazol, 2-metylimidazol, 1-trimetylsilylimidazol, 1-(p-
toluensulfonyl)imidazol, 1,1'-carbonylbisimidazol va 1-(2-xyanoetyl)-2-etyl-4-
metylimidazol.

Vi du vé cac phdi tir imidazolin 13 cac hop chit sau: 1H-imidazol-1-etanol, 2-
(8Z)-8-heptadexenyl-4,5-dihydro, 1H-imidazol-1-etanol, 1H-imidazol-1-etanol, 1H-
imidazol, 4,5-dihydro, -2-(9Z)-9-octadexenyl, oleyl hydroxyetylimidazolin, 1H-
imidazol-1-etanol, 4,5-dihydro-2-undexyl-, 1 H-imidazol-1-etanol, 2-heptadexyl-4,5-
dihydro va 1H-imidazol-1-etanol, 2-nonyl-4,5-dihydro. |

Tt hon néu, phéi tr amin loai L! hoac L2 dugc chon tr nhom bao gém:
monoamin bac mét 13 alkylamin chira téng sb tir 1 &n 40 nguyén tir cacbon trong
gbc alkyl, monoamin bac hai 1a dialkylamin chtra tong sé tir 2 dén 40 nguyén tir
cacbon trong gdc alkyl, monoamin béc ba 1a trialkylamin chira téng sé tir 3 dén 60
nguyén tir cacbon trong gbc alkyl, cac gbc alkyl diamin chira tong sb tir 1 dén 40
nguyén tir cacbon trong gdc alkyl va céc amino silan, va t6t hon nira néu cac phdi tir
L' va L? dugc chon tir nhém bao gdm monoamin béc hai 14 dialkylamin chira tbng sb
tir 2 dén 20 nguyén tir cacbon va monoamin bac mét 13 alkylamin chira tong sé tir 1
dén 40 nguyén tir cacbon trong gdc alkyl.

Cac phdi tir L' hoic L? hiru ich theo sang ché 13 cac amin dugc chon tir nhém
bao gbm cic hop chit amin sau: N,N-dimetyletylendiamin, N,N’-
dimetyletylendiamin, N,N,N'-trimetyletylendiamin, N,N’-diisopropyletylendiamin,
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n-butylamin, n-propylamin, n-heptylamin, n-octylamin, n-nonylamin, tert-butylamin,
isopropylamin, 2-etylhexylamin, dexylamin, dodexylamin, trong 46 hop chét nay c6
thé 12 mach théng hodc mach nhanh, N-metyl-N-butylamin, N,N-dipropylamin, N,N-
diisopropylamin, N-etyl-N-butylamin, N,N-dibutylamin, N,N-dimetyl-N-butylamin,
di(n-octyl)amin, N-n-propyletylendiamin, N,N,N’,N’-tetrametyletylendiamin, 3-
aminopropyltrimetoxysilan va 3-aminopropylmetyldietoxysilan.

Danh sach khéc cia cac phéi tir hitu ich theo sang ché 1a danh sach bao gbm céc
amin sau:

e Céic amin bac mdt: N-propylamin, N-isopropylamin, N-butylamin, N-
benzylamin, N-hexylamin, N-xyclohexylamin, N-n-octylamin, N-(2-
etylhexyl)amin, N-(2-phenyletyl)amin, N-(3-metoxypropyl)amin, N-
nonylamin, N-isononylamin, N-dexylamin, N-dodexylamin,
etylendiamin va 1,3-diaminopropan. '

e Cac amin bic hai: N,N-dipropylamin, N,N-diisopropylamin, N,N-
dibutylamin, N,N-dihexylamin, N,N-dixyclohexylamin, N,N-bis(2-
metoxyetyl)amin, N,N-dioctylamin, N,N-bis(2-etylhexyl)amin, N,N-
diisononylamin, N,N-bis(tridexyl)amin, morpholin, piperidin, pyrolidin,
2,2,6,6-tetrametylpiperidin, piperazin, N,N'-dimetyletylendiamin, N,N'-
dietyletylendiamin va N,N'-diisopropyletylendiamin.

Vi du vé céc phéi tr C! va khi phéi tr C? ¢o mat 13, vi dy, B-diketonat hodc
anion enolat ctia hop chét B-dicarbonyl c¢6 cong thirc (10') duéi day:

R'COCHR’COR’
(10%)

trong do:
-R' va R®, doc lap véi nhau 1a gbe trén co s hydrocacbon cé 1-30 nguyén tix
C, ¢6 6-30 nguyén tir C gdc trén co s& hydrocacbon chira vong thom hoic gbc
—OR* v6i R* 1a gbc trén co sé hydrocacbon c6 1-30 nguyén tir C,
- R? 1a hydro hogic gbc trén co s hydrocacbon ¢ 1-30 nguyén tir C, véi
- R'va R% ¢6 thé dugc lién két thong qua mot gde, tt hon néu thong qua gde
trén co s& hydrocacbon c6 3-30 nguyén tir C dé tao ra vong, va
- R?¢6 thé duoc lién két voi R hodic R® thong qua mét gbe, tot hon néu thong
qua gdc trén co s& hydrocacbon c¢6 3-30 nguyén tir C dé tao ra vong.

Theo phuong 4n wu tién, cac phdi tir C! va khi phéi tir C? ¢6 mat 1a p-diketonat
hodc anion enolat ctia hop chéit p-dicarbonyl c6 cong thirc (11') duéi day:

R!COCHR?COR?
ar)
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trong dé:

-R' vaR?, doc 14p v6i nhau 13 gbc trén co s¢ hydrocacbon c6 1-30 nguyén ti C,
c¢6 6-30 nguyén tir C gbc trén co s& hydrocacbon chita vong thom hoic gbc —
OR* v6i R* 1a gbc trén co sé hydrocacbon c6 1-30 nguyén tir C, va

- R? 12 hydro hodic gbc trén co s& hydrocacbon c6 1-30 nguyén tir C.

Theo phwong 4n wu tién, cac phdi tir f-diketonat C! va khi phéi tir C? comat 12
B-diketonat hodc anion enolat clia cac hogp chat p-dicarbonyl duge chon tir nhém bao
gém cac B-diketon sau: 2,4-hexandion; 2,4-heptandion; 3,5-heptandion; 3-etyl-2,4-
pentandion; 5-metyl-2,4-hexandion; 2,4-octandion; 3,5-octandion; 5,5-dimetyl-2,4-
hexandion; 6-metyl-2,4-heptandion; 2,2-dimetyl-3,5-nonandion; 2,6-dimetyl-3,5-
heptandion; 2-axetylxyclohexanon (Cy-acac); 2,2,6,6-tetrametyl-3,5-heptandion (-
Bu-acac); 1,1,1,5,5,5-hexaflo-2,4-pentandion (F-acac)]; benzoylaxeton;
dibenzoylmetan; 3-metyl-2,4-pentadion; 3-axetylpentan-2-on; 3-axetyl-2-hexanon;
3-axetyl-2-heptanon; 3-axetyl-5-metyl-2-hexanon; stearoylbenzoylmetan;
octanoylbenzoylmetan; 4-t-butyl-4’-metoxydibenzoylmetan; 4,4’-
dimetoxydibenzoylmetan va 4,4’-di-tert-butyl-dibenzoylmetan.

Theo phuong 4n dugc wu tién khéc, cc phdi tir B-diketonat C' va khi phéi tr C2
cd mat 1a cac anion esterat B-keto dugc chon tir nhdm bao gém cac anion thu dugc tur
cac hop chéit sau: metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-
butyl, isopentyl, n-hexyl, n-octyl, 1-metylheptyl, n-nonyl, n-dexyl va céac este n-
dodexyl cua axit axetylaxetic. '

Céac chét xtc tac da tring ngung M dic biét ¢ loi 1a cic phirc chét c6 cong
thire (3') dudi day:

[(Zn (€D LDy
3)
trong do:
-r>1vatéthonnéur=1,2, 3 hodc4,
-7 lash nguyén 16n hon hodc béng 1, va tbt hon néu z’=1, 2, 3 hoic 4
va t6t hon nira néu z’=1 hoic 2,
- L' 1a phéi tir duge chon tir nhém bao gém céc hop chét sau:

e N,N-dimetyletylendiamin, N,N’-dimetyletylendiamin, N-(n-
propyl)etylendiamin, N,N,N’-trimetyletylendiamin, N,N’-
diisopropyletylendiamin, N,N-dietyletylendiamin, N,N’-
dietyletylendiamin, N,N,N’,N’-tetrametyletylendiamin, N-
metylbutylamin, N-dibutylamin, n-propylamin, n-hexylamin,
n-heptylamin, n-octylamin, n-nonylamin, n-dexylamin, n-
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dodexylamin, tert-butylamin, isopropylamin, 2-etylhexylamin,
bis(2-etylhexyl)amin, diisononylamin, N,N-dipropylamin,
N,N-dihexylamin, N,N-diheptylamin, N,N-dioctylamin N,N-
diisopropylamin, N-etyl-N-butylamin, N,N-dimetyl-N-
butylamin, 3-aminopropyltrimetoxysilan va 3-
aminopropylmetyldietoxysilan, va

- C! dugc chon tir nhém bao gdém B-diketonat hoic anion enolat ciia cac

hop chét B-dicarbonyl sau:

e 2 4-pentandion; 2,4-hexandion; 2,4-heptandion; 2,4-octandion;
2,4-nonandion;  2,4-decandion;  2,4-undecandion; 2,4-
dodecandion; 3,5-heptandion; 3-etyl-2,4-pentandion; 5-metyl-
2,4-hexandion; 2,4-octandion; 3,5-octandion; 5,5-dimetyl-2,4-
hexandion; 6-metyl-2,4-heptandion; 2,2-dimetyl-3,5-
nonandion; 2,6-dimetyl-3,5-heptandion; 2-axetylxyclohexanon
(Cy-acac);  2,2,6,6-tetrametyl-3,5-heptandion  (#-Bu-acac);
1,1,1,5,5,5-hexaflo-2,4-pentandion (F-acac); benzoylaxeton;
dibenzoylmetan; 3-metyl-2,4-pentadion; 3-axetyl-2-pentan-2-
on; 3-axetyl-2-hexanon; 3-axetyl-2-heptanon; 3-axetyl-5-
metyl-2-hexanon; stearoylbenzoylmetan; 4-t-butyl-4’-
metoxydibenzoylmetan; 4,4’-dimetoxydibenzoylmetan, 4,4’-
di-tert-butyldibenzoylmetan; 2,2,6,6-tetrametyl-3,5-
heptandion, etyl axetoaxetat va isopropyl axetoaxetat,

e [-diketon stearoylbenzoylmetan hodc 1-phenyl-3-eicosandion
c6 cong thire (7) dudi day:

O O

Ci7Hss

(7)
e [-diketon 2,2,7-trimetyl-3,5-octandion c6 cdng thic (8’) dudi

day:

@®)

® va cac este cua axit axetylaxetic c6 cong thirc (9') dudi day:
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CH;COCH,COOR
®)
- voi R= metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, isopentyl, n-hexyl, n-octyl, metyl-1 heptyl, n-nonyl, n-dexyl
va n-dodexyl,

Chét xtic tic da tring ngung M dic biét c6 loi theo sang ché 1a phuc chit duoc

chon tir nhém bao gdm cac phirc chit sau:

- [Zn(R50), (N,(n-propyl)etylendiamin)]

- [Zn(R50), (N,(n-propyl)etylendiamin) , ]

- [Zn(R50), (N,N-dimetyletylendiamin)],

- [Zn(R50), (N,N-dimetyletylendiamin),],

- [Zn(R50), (N,N’-dimetyletylendiamin)],

- [Zn(R50), (N,N’-dimetyletylendiamin),],

- [Zn(R50), (N,N,N’-trimetyletylendiamin)],

- [Zn(R50), (N,N,N’-trimetyletylendiamin),],

- [Zn(R50), (N,N’-diisopropyletylendiamin)],

- [Zn(R50), (N,N’-diisopropyletylendiamin),],

- [Zn(R50), (N,N-dietyletylendiamin)],

- [Zn(R50), (N,N-dietyletylendiamin),],

- [Zn(R50), (N-metylbutylamin)],

- [Zn(R50), (N-metylbutylamin),],

- [Zn(R50), (N-dibutylamin)],

- [Zn(R50), (N-dibutylamin),],

- [Zn(R50), (n-propylamin)],

- [Zn(R50), (n-propylamin),],

- [Zn(R50), (n-hexylamin)],

- [Zn(R50), (n-hexylamin),],

- [Zn(R50), (n-heptylamin)],

- [Zn(R50), (n-heptylamin),],

- [Zn(R50), (n-octylamin)],

- [Zn(R50), (n-octylamin),],

- [Zn(R50), (n-nonylamin)],

- [Zn(R50), (n-nonylamin),],

- [Zn(R50), (n-dexylamin)],

- [Zn(R50), (n-dexylamin),],

- [Zn(R50), (n-dodexylamin)],

- [Zn(R50), (n-dodexylamin),],

- [Zn(R50), (N,N-dimetyl-N-butylamin)],

- [Zn(R50), (N,N-dimetyl-N-butylamin),],

- [Zn(R50), (N-etyl-N-butylamin)],

- [Zn(R50), (N-etyl-N-butylamin),],
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- [Zn(R50), (N,N- diisopropylamin)],

- [Zn(R50), (N,N- diisopropylamin),],

- [Zn(R50), (N,N-dipropylamin)],

- [Zn(R50), (N,N-dipropylamin),],

- [Zn(TMOD), (N-(n-propyl)etylendiamin)],

- [Zn(TMOD), (N-(n-propyl)etylendiamin) ,],
- [Zn(TMOD), (N,N-dimetyletylendiamin)], -
- [Zn(TMOD), (N,N-dimetyletylendiamin),],
- [Zn(TMOD), (N,N’-dimetyletylendiamin)],
- [Zn(TMOD), (N,N’-dimetyletylendiamin),],
- [Zn(TMOD), (N,N,N’-trimetyletylendiamin)],
- [Zn(TMOD), (N,N,N’-trimetyletylendiamin),],
- [Zn(TMOD), (N,N’-diisopropyletylendiamin)],
- [Zn(TMOD), (N,N’-diisopropyletylendiamin),],
- [Zn(TMOD), (N,N-dietyletylendiamin)],

- [Zn(TMOD), (N,N-dietyletylendiamin),],

- [Zn(TMOD), (N-metylbutylamin)],

- [Zn(TMOD), (N-metylbutylamin),],

- [Zn(TMOD), (N-dibutylamin)],

- [Zn(TMOD), (N-dibutylamin),],

- [Zn(TMOQOD), (n-propylamin)],

- [Zn(TMOD), (n-propylamin),],

- [Zn(TMOD), (n-hexylamin)],

- [Zn(TMOD), (n-hexylamin),],

- [Zn(TMOD), (n-heptylamin)],

- [Zn(TMOD), (n-heptylamin),],

- [Zn(TMOD), (n-octylamin)],

- [(Zn(TMOD), n-octylamin),],

- [Zn(TMOD), (n-nonylamin)],

- [Zn(TMOD), (n-nonylamin),],

- [Zn(TMOD), (n-dexylamin)],

- [Zn(TMOD), (n-dexylamin),],

- [Zn(TMOD), (n-dodexylamin)],

- [Zn(TMOD), (n-dodexylamin),],

- [Zn(TMOD), (N,N-dimetyl-N-butylamin)],
- [Zn(TMOD), (N,N-dimetyl-N-butylamin),],
- [Zn(TMOD), (N-etyl-N-butylamin)],

- [Zn(TMOD), (N-etyl-N-butylamin),],

- [Zn(TMOD), (N,N- diisopropylamin)],

- [Zn(TMOD), (N,N- diisopropylamin),],

- [Zn(TMOD), (N,N-dipropylamin)],

- [Zn(TMOD), (N,N-dipropylamin),],
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- [Zn(DPM), (N-(n-propyl)etylendiamin)],
- [Zn(DPM), (N-(n-propyl)etylendiamin),],
- [Zn(DPM), (N,N-dimetyletylendiamin)],

- [Zn(DPM), (N,N-dimetyletylendiamin),],
- [Zn(DPM), (N,N’-dimetyletylendiamin)],
- [Zn(DPM), (N,N’-dimetyletylendiamin),],
- [Zn(DPM), (N,N,N’-trimetyletylendiamin)],
- [Zn(DPM), (N,N,N’-trimetyletylendiamin),],
- [Zn(DPM), (N,N’-diisopropyletylendiamin)],
- [Zn(DPM), (N,N’-diisopropyletylendiamin),],
- [Zn(DPM), (N,N-dietyletylendiamin)],

- [Zn(DPM), (N,N-dietyletylendiamin),],

- [Zn(DPM), (N-metylbutylamin)],

- [Zn(DPM), (N-metylbutylamin),],

- [Zn(DPM), (N-dibutylamin)],

- [Zn(DPM), (N-dibutylamin),],

- [Zn(DPM), (n-propylamin)],

- [Zn(DPM), (n-propylamin),],

- [Zn(DPM), (n-hexylamin)],

- [Zn(DPM), (n-hexylamin),],

- [Zn(DPM), (n-heptylamin)],

- [Zn(DPM), (n-heptylamin),],

- [Zn(DPM), (n-octylamin)],

- [Zn(DPM), (n-octylamin),],

- [Zn(DPM), (n-nonylamin)],

- [Zn(DPM), (n-nonylamin),|,

- [Zn(DPM), (n-dexylamin)],

- [Zn(DPM), (n-dexylamin),],

- [Zn(DPM), (n-dodexylamin)],

- [Zn(DPM), (n-dodexylamin),],

- [Zn(DPM), (N,N-dimetyl-N-butylamin)],
- [Zn(DPM), (N,N-dimetyl-N-butylamin),],
- [Zn(DPM), (N-etyl-N-butylamin)],

- [Zn(DPM), (N-etyl-N-butylamin),],

- [Zn(DPM), (N,N- diisopropylamin)],

- [Zn(DPM), (N,N- diisopropylamin),],

- [Zn(DPM), (N,N-dipropylamin)],

- [Zn(DPM), (N,N-dipropylamin),],

- [Zn(acac), (N,(n-propyl)etylendiamin)],

- [Zn(acac), (N,(n-propyl)etylendiamin),],

- [Zn(acac), (N,N-dimetyletylendiamin)],

- [Zn(acac), (N,N-dimetyletylendiamin),],
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- [Zn(acac), (N,N’-dimetyletylendiamin)],

- [Zn(acac), (N,N’-dimetyletylendiamin),],

- [Zn(acac), (N,N,N’-trimetyletylendiamin)],
- [Zn(acac), (N,N,N’-trimetyletylendiamin),],
- [Zn(acac), (N,N’-diisopropyletylendiamin)],
- [Zn(acac), (N,N’-diisopropyletylendiamin),],
- [Zn(acac), (N,N-dietyletylendiamin)],

- [Zn(acac), (N,N-dietyletylendiamin),],

- [Zn(acac), (N-metylbutylamin)],

- [Zn(acac), (N-metylbutylamin),],

- [Zn(acac), (N-dibutylamin)],

- [Zn(acac), (N-dibutylamin),],

- [Zn(acac), (n-propylamin)],

- [Zn(acac), (n-propylamin),],

- [Zn(acac), (n-hexylamin)],

- [Zn(acac), (n-hexylamin);,],

- [Zn(acac), (n-heptylamin)],

- [Zn(acac), (n-heptylamin),],

- [Zn(acac), (n-octylamin)],

- [Zn(acac), (n-octylamin),],

- [Zn(acac), (n-nonylamin)],

- [Zn(acac), (n-nonylamin),],

- [Zn(acac), (n-dexylamin)],

- [Zn(acac), (n-dexylamin),],

- [Zn(acac), (n-dodexylamin)],

- [Zn(acac), (n-dodexylamin),],

- [Zn(acac), (N,N-dimetyl-N-butylamin)],

- [Zn(acac), (N,N-dimetyl-N-butylamin);,],

- [Zn(acac), (N-etyl-N-butylamin)],

- [Zn(acac), (N-etyl-N-butylamin),],

- [Zn(acac), (N,N- diisopropylamin)],

- [Zn(acac), (N,N- diisopropylamin),],

- [Zn(acac), (N,N-dipropylamin)],

- [Zn(acac), (N,N-dipropylamin),

- [Zn(UDD), (N,(n-propyl)etylendiamin)]

- [Zn(UDD), (N,(n-propyl)etylendiamin) ,]

- [Zn(UDD), (N,N-dimetyletylendiamin)],

- [Zn(UDD), (N,N-dimetyletylendiamin),],

- [Zn(UDD), (N,N’-dimetyletylendiamin)],

- [Zn(UDD), (N,N’-dimetyletylendiamin),],

- [Zn(UDD), (N,N,N’-trimetyletylendiamin)],
- [Zn(UDD), (N,N,N’-trimetyletylendiamin),],
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- [Zn(UDD), (N,N’-diisopropyletylendiamin)],
- [Zn(UDD), (N,N’-diisopropyletylendiamin),],
- [Zn(UDD), (N,N-dietyletylendiamin)],
- [Zn(UDD), (N,N-dietyletylendiamin),],
- [Zn(UDD), (N-metylbutylamin)],
- [Zn(UDD), (N-metylbutylamin),],
- [Zn(UDD), (N-dibutylamin)],
- [Zn(UDD), (N-dibutylamin),],
- [Zn(UDD), (n-propylamin)],
- [Zn(UDD), (n-propylamin),],
- [Zn(UDD), (n-hexylamin)],
- [Zn(UDD), (n-hexylamin),],
- [Zn(UDD), (n-heptylamin)],
- [Zn(UDD), (n-heptylamin),],
- [Zn(UDD), (n-octylamin)],
- [Zn(UDD), (n-octylamin),],
- [Zn(UDD), (n-nonylamin)],
- [Zn(UDD), (n-nonylamin),],
- [Zn(UDD), (n-dexylamin)],
- [Zn(UDD), (n-dexylamin),],
- [Zn(UDD), (n-dodexylamin)],
- [Zn(UDD), (n-dodexylamin),],
- [Zn(UDD), (N,N-dimetyl-N-butylamin)],
- [Zn(UDD), (N,N-dimetyl-N-butylamin),],
- [Zn(UDD), (N-etyl-N-butylamin)],
- [Zn(UDD), (N-etyl-N-butylamin),],
- [Zn(UDD), (N,N- diisopropylamin)],
- [Zn(UDD), (N,N- diisopropylamin),],
- [Zn(UDD), (N,N-dipropylamin)],
- [Zn(UDD), (N,N-dipropylamin),], va
e Vi phéi tir R50 13 p-diketonat hodc anion enolat ciia hgp chét p-
dicarbonyl = B-diketon stearoylbenzoylmetan c6 cong thuc (7°)
duéi day:
O O

Cy7Hzs

(7)
‘o v&i phéi tir acac 1a p-diketonat hodc anion enolat ctia hgp chét B-
dicarbonyl = 2,4-pentandion sau
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e v6i phéi tir UDD 1a B-diketonat hodc anion enolat ctia hgp chét B-
dicarbonyl = 2,4-undecandion sau

e v&iphdi tir DPM 1a B-diketonat hoic anion enolat ctia hop chat p-
dicarbonyl = 2,2,6,6-tetrametyl-3,5-heptandion sau

e va v6i phdi tir TMOD la p-diketonat hodc anion enolat ctia hgp
chit B-dicarbonyl = 2,2,7-trimetyl-3,5-octandion c6 cong thirc
(8’) dudi day:

va hdn hop chira chiing.

Luong céc chit xuc tic da tring ngung M theo sang ché 13 nim trong khoang
tir 0,01% dén 10% khdi lugng so voi téng khéi luong cia ché phdm Z, t6t hon néu
nim trong khoang tir 0,1% dén 5%, néu ché phim nay 13 ché phAm mét thanh phan
hoic hai thanh phén.

Theo phuong 4n wu tién, ché phim theo sang ché khong chira chit xtic tac trén
co s& thiée, vi du thiéc dicacboxylat. Diéu nay la cé thé do hoat tinh xtc tac tbt cta
chét xtic tic da tring ngung M theo sang ché.

Tét hon néu, hop chat hitu co silic A' 12 polyorganosiloxan chira:
(i) it nhét hai don vi siloxyl c6 cong thic (4') dudi day:
1 :
Ra Zh S O(4-(a+b) )
2

4)

trong do:
- R', co6 thé 1a gibng hoic khac nhau, 14 cac gbc trén co s& hydrocacbon
héa tri mot cé 1-30 nguyén tir C, '
- Z, c6 thé 1a giéng hoidc khac nhau, mdi gbc nay 1a nhém dé thiry phan va
d& ngung tu hodc nhém hydroxyl va t6t hon néu dugc chon tir cdc nhém
bao gbébm: hydroxyl, alkoxy, alkoxy-alkylen-oxy, amino, amido,
axylamino, aminoxy, iminoxy, ketiminoxy, axyloxy, iminoxy, ketiminoxy
va enoxy va tét hon nita néu Z 13 nhém hydroxyl,
-ala0, 1 hosic2,blal,2hoic3, tdnga+blal,2 hoic 3,

(i) va tuy ¥ mot hodc nhidu don vi siloxyl ¢6 cong thire (5') dudi day:
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R;S810, 4
(=)
()
trong do:

- R, ¢6 thé 1a gibng hoic khic nhau, 14 cic gbc trén co s&
hydrocacbon héa tri mot c6 1-30 nguyén tir C, tiy ¥ dugc thé
bing mot hodc nhiéu nguyén tir halogen hoic bing cic nhém
amino, ete, este, epoxy, mercapto hodc xyano, va

- C bfmg 0, 1, 2 hoac 3.

Tt hon néu, hop chét hiru co silic A' theo sang ché mang it nhét hai nhém
dugc chon tir nhém bao gdm cac nhém nhu hydroxyl, alkoxy, alkoxy-alkylen-oxy,
amino, amido, axylamino, aminoxy, iminoxy, ketiminoxy, axyloxy va enoxy.

Khia canh quan trong khéc ciia ché phdm dé& tao lién ngang théng qua phan tmg
ngung tu 1a thoi gian 1am viéc (thoi gian bdo quan), tirc 1a thoi gian ma ché phdm c6
thé duoc str dung sau khi tron ma khong kém theo hién tugng héa ran. Thoi gian nay
phai du dai dé cho phép né dugc sir dung, nhung lai dt ngén dé thu dugc 16p phu
héa rén 14u nhét 13 vai phat hodc vai gior sau khi né dugc ling phi trén nén mang cin
duoc xir . Ngoai ra, cac hop phan d& phan tmg vé6i sy c6 mit clia chét xtc tac phai
1am cho hdn hop dugc bd sung chét xic tac ¢ thdi gian phti khong thay dbi theo
thoi gian bao quan.

Do vy, khi hop chét hitu co silic A' 12 polyorganosiloxan mang it nhét hai nhém
hydroxyl (cua silanol loai =SiOH), ngac nhién va bat ngd da phat hién ra ring khi n6
duge st dung trong ché phdm theo sang ché chira chét xic tac 1a phirc chét kém
mang c4c phdi tir cacboxylat va amin theo sang ché, thi co6 thé ting hoic giam "thoi
gian lam viéc" (hodc thoi gian bdo quan) mot cich don gidn bing cach thay doi
luong mol ctia hop chét hiru co silic A" trong khoang cu thé. Do vdy, bang cach thay
d6i khéi luong mol trung binh khdi lugng (M,,) ciia hop chét hitu co silic A' trong
khoang tir cac gi4 tri 16n hon it nhit hai 14n khéi lwong mol hrong tir M., thi c6 thé
cai bién "thoi gian 1am viéc" (hodc thoi gian bao quin) ma khong 1am gidm cac dic
tinh co hoc (vi du dd cting shore A) cua thé dan hdi thu dugc sau khi tao lién két
ngang. Mic du khong bi giéi han bsi Iy thuyét, nhung su tao ra céc diém luong tir
bét d4u tir 46 dai nhit dinh cta cac mach dai phan tir cia mdi loai polyorganosiloxan
1a c6 thé bt dAu tir khdi lwong mol lwong tir nhét dinh ciia polyme dwge xé4c dinh
béng ky hiéu "M.". Do viy, "lugng mol tdi han" duge ky hiéu 1a M, dugc xéac dinh 1a
bang khoang hai 14n khéi lugng mol lugng tir M. Do vy, trén lugng mol t6i han
M,, c6 thé kiém soat duoc "thdi gian 1am viéc" (hodc thdi gian bao quén) cla ché

phém silicon trudc khi tao lién két ngang.
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Theo huéng dan va tuy thudc vao loai nhém cé mit trong polyorganosiloxan
mang it nhit hai nhém hydroxyl ciia silanol loai =SiOH, khéi lwgng mol luong tir M,
nim trong khoang tir 15 000 dén 30 000 g/mol.

Do viy, phuong 4n c6 lgi cta viéc st dung hop chit hitu co silic A', 1a
polyorganosiloxan mang it nhit hai nhém hydroxyl cta silanol loai =SiOH c6 khéi
lugng mol trung binh khdi luong M,, 16n hon it nhét hai 14n khéi lugng mol lugng tr
M.. Viéc kiém soat, bai vi viéc Iya chon khéi lwong mol trung binh khéi lugng Mw
cua hgp chét hiru co silic A, sy c6 mit hodc khong c6 mit lugng tir ciia cdc mach
polyorganosiloxan mang it nhit hai nh6m hydroxyl ciia silanol loai =SiOH khién cho
c6 thé ddng thoi kiém soat:

- céc dic tinh co hoc cta thé dan hoi thu duge sau khi tao lién két ngang
ché phim theo sang ché va dic biét 1a do cimg shore A, va

- “thoi gian 1am viéc" trong khi ché phim c6 thé dugc didu khién trude khi
tao lién két ngang.

Viéc kiém soat lugng tir ctia cic mach polyorganosiloxan mang it nhat hai nhém
hydroxyl cua silanol loai =SiOH sé& dugc tién hanh béng cach lya chon mét cach cin
than khdi lugng mol trung binh khéi luong M,, ctia polyme sao cho lugng mol cia
n6 12 bing it nhét hai 14n khéi lugng mol lugng tir, tirc 1a n6 s€ 16n hon lugng mol téi
han M, ctia polyme nay.

T6t hon néu, hop chit hitu co silic A' 13 polyorganosiloxan c6 cong thirc tong
quét (6"):

7R3, Si— O— (SiR,— 0),—SiR3.,Z,
(6°)
trong dé:

- Z, c6 thé 1a gibng hoic khac nhau, mdi gbc nay 1a nhom dé thay
phan va dé ngung tu hoic nhém hydroxyl va tét hon néu dugc
chon tir cac nhém bao gdm: hydroxyl, alkoxy, alkoxy-alkylen-oxy,
amino, amido, axylamino, aminoxy, iminoxy, ketiminoxy, axyloxy
va enoxy,

- R, c¢6 thé 1a gibng hodc khic nhau, 13 cic gbc trén co s&
hydrocacbon hoa tri mét ¢6 1-30 nguyén tir C tiy ¥ duge thé bang
mdt hodc nhidu nguyén tir halogen hodic bang cic nhém amino, ete,
este, epoxy, mercapto hodc xyano,

-nla 1, 2 hodc 3, tbt hon néu bﬁng 2 hoac 3 va va khi Z 1a nhém
hydroxyl, thin =1,
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- X nam trong khoang tir 200 dn 10000, t6t hon néu nim trong
khoang tir 200 dén 1000 va t6t hon nita néu nim trong khoang tir
250 dén 600.

Trong céc cong thirc (4"), (5') va (6"), tét hon néu R’ va R 1a:

- c4c gbe alkyl chira tir 1 t6i 20 nguyén tir cacbon tity ¥ duoc thé bang: 1 hoic
nhiéu nhém aryl hoic xycloalkyl, bing mot hodc nhidu nguyén tir halogen
hoic b%lng cac nhom amino, ete, este, epoxy, mercapto, xyano hodc
(poly)glycol. Céc vi du c6 thé duoc k& dén bao gdm cac gbc metyl, etyl,
propyl, isopropyl, butyl, pentyl, hexyl, 2-etylhexyl, octyl, dexyl, 3,3,3-
triflopropyl, 4,4,4-triflobutyl va 4,4,4,3,3-pentaflobutyl,

- cac gbce xycloalkyl va haloxycloalkyl chira tir 5 téi 13 nguyén tir cacbon, nhu
cac gbc xyclopentyl, xyclohexyl, metylxyclohexyl, propylxyclohexyl, 2,3-
difloxyclobutyl va 3,4-diflo-5-metylxycloheptyl,

- cac gbc aryl va haloaryl don nhé4n chira tir 6 dén 13 nguyén tit cacbon, nhu
cac gbc phenyl, tolyl, xylyl, clophenyl, diclophenyl hodc triclophenyl,
hoic

- c4c gbe alkenyl chura tir 2 dn 8 nguyén tir cacbon, nhu cac gbe vinyl, alyl
hodc 2-butenyl.

D6 nhét dong & nhiét dd 25°C clia hop chét hitu co silic A néi chung nim trong
khoang tir 50 dén 5 000 000 mPa.gidy va tét hon néu ndm trong khoang tir 100 dén 1
000 000 mPa.gidy. P3 chi ra ring céc gia tri d6 nhét trong ban md ta ndy 1a cac gia
tri d0 nhét dong duge do & nhiét do 25°C bﬁng cach st dung may do do nhat
Brookfield.

Trong trudng hop cu thé, trong d6 hop chét hitu co silic A' 13 polyorganosiloxan
c6 cong thirc tdng quat (6') véi Z 1 hydroxyl, thi s& tot hon néu n 14 1. Trong trudng
hop nay, t6t hon néu sir dung a-omega dihydroxy polyorganosiloxan, néi chung 1a
céc ddu c6 do nhét thuong ndm trong khoang tir 100 mPa.gidy & nhiét d6 25°C dén 1
000 000 mPa.gidy & nhiét d6 25°C, tét hon néu tir 800 mPa.gidy dén 500 000
mPa.gidy ¢ nhiét 4§ 25°C. Khi mudn kiém soat tudi tho cua bé, thi viéc lya chon hop
chit hiru co silic A' s& dwa vao khbi lugng mol trung binh khéi lugng M,, (M,, 16n
hon it nhét hai 14n khdi lwgng mol lugng tr M,). Pdi véi ing dung du dinh va khi
hop chit nay 13 polydimetylsiloxan & cudi mach c6 nhém chirc silanol (=SiOH), s&
t6t hon néu d6 nhét ciia n6 16n hon 750 mPa.gidy va t6t hon nita néu nim trong
khoang tir 1000 mPa.gidy dén 20 000 mPa.gidy.
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Khi hop chét hiru co silic A' 1a polyorganosiloxan, ¢6 1oi néu sir dung loai ¢6 it
nhit 60% cac gbc R va R! (trong c4c cong thirc 4 va 5) hoic gbe R (trong cong thirc
6) 14 cac gbc metyl, cac gbc con lai thudng 1a cac gbe phenyl va/hodc vinyl.

Theo sang ché, Z mbi 12 nhém hydroxyl hoic nhém d& thiy phan va d& ngung
tu, tbt hon néu dugc chon tir cic nhém bao gdm: alkoxy, alkoxy-alkylen-oxy, amino,
amido, axylamino, aminoxy, iminoxy, ketiminoxy, axyloxy va enoxy.

Khi hop chét hitu co silic A' chira cac nhém dé thiy phan va dé& ngung tu Z theo
sang ché va 1a polyorganosiloxan, né thudng dugc goi 1a polyme dd dugc tao nhém
chirc va tuong tmg véi dang 6n dinh khi khong c6 mit cta d6 4m c6 thé dugc sir
dung trong ché phidm mét thanh phan va do viy c6 thé duge dong goi trong lo, hop,
hoic thing dugc bit kin, ma s& duoc ngudi st dung md trong khi st dung dé phét 1én
nén mang can duge xir Iy. Khi nhém hitu co silic A' chtra cac nhém Z thudc loai
hydroxyl, chung c6 thé dugc tao nhom chirc tai ché trong ché phim mot thanh phan,
thong qua chét xuc tac tao nhém chirc nhu lithi hydroxit, dé c6 thé cét giir ching va
dong goi chiing trong céc hop dugc bit kin.

Dé 1am vi du vé cac nhom d& thay phan va dé ngung tu Z thudc alkoxy, ¢ thé
ké @én cac nhom chira tir 1 t6i 8 nguyén tir cacbon, nhu cic nhém metoxy, etoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, 2-metoxyetoxy,
hexyloxy hodc octyloxy.

DPé 1am vi du vé cic nhém dé thay phan va dé ngung tu Z thudc loai alkoxy-
alkylen-oxy, c6 thé ké dén nhém metoxy-etylen-oxy.

Pé 1am vi du vé cac nhém dé thiy phén va dé ngung tu Z thudc loai amino, c6
thé ké dén cac nhom metylamino, dimetylamino, etylamino, dietylamino, n-
butylamino, sec-butylamino hoic xyclohexylamino.

Pé lam vi du vé cac nhém d& thiy phén va dé ngung tu Z thudc loai amido, c6
thé ké dén nhom N-metylaxetamido.

Pé 1am vi du vé cac nhom dé thiy phén va dé ngung tu Z thudc loai axylamino,
¢6 thé ké dén nhom benzoylamino.

Pé 1am vi du vé cac nhém aminoxy d& thity phan va dé ngung tu Z, c6 thé ké
dn cic nhém dimetylaminoxy, dietylaminoxy, dioctylaminoxy hoic
diphenylaminoxy.

Dé 1am vi du vé cac nhém dé thily phan va d& ngung tu Z thudc loai iminoxy va
cu thé thudc loai ketiminoxy, c6 thé ké dén cac nhom thu duogc tir cac hgp chit oxim
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sau: axetophenon oxim, axeton oxim, benzophenon oxim, metyletylketoxim,
diisopropylketoxim hodc metylisobutylketoxim.

Pé 1am vi du vé cac nhém dé thily phan va dé ngung tu Z thudc loai enoxy, cb
thé ké dén nhom 2-propenoxy.

Theo phuong 4n wu tién, chét tao lién két ngang B' 12 hop chét silic, mdi phan
tir ctia n6 bao gdm it nhit ba nhém d& thiry phén va d& ngung tu Y va chét tao lién
két ngang B' nay c6 cong thirc (7') dudi day:

R’(4-2S1Y,
(7)
trong cong thirc nay:

- R’ 1a gbc trén co sé hydrocacbon hod tri mét chua tir 1 t6i 30 nguyén
tr cacbon, , '

- Y la nhém alkoxy, alkoxy-alkylen-oxy, amino, amido, axylamino,
aminoxy, iminoxy, ketiminoxy, axyloxy hodc enoxy va t6t hon néu Y
la nhém alkoxy, axyloxy, enoxy, ketiminoxy hodc oxim,

- a=23hoic 4. '

Vi du vé cac nhém Y 1a giéng nhu cac nhém da duge dé cdp & trén khi Z 1a
nhom dé thity phan va d& ngung tu, tirc 1 khong phai 1a nhém hydroxyl.

Pé 1am vi du vé chit tao lién két ngang B', c6 thé ké dén alkoxysilan c6 cong
thire tdng quat (8) dudi ddy, va cac san phdm ciia qua trinh thuy phan khong hoan
toan cua silan nay:

R’ Si(OR3)(4-k)
3)

- trong do:

- R?, ¢6 thé 1a giéng hodc khac nhau, 1a cac gbc alkyl chira tir 1 t6i 8 nguyén
tlr cacbon, nhu cic gbc metyl, etyl, propyl, butyl, pentyl, 2-etylhexyl hoic gdc
C;-Cg oxyalkyl, _

- R?12 nhém trén co s& hydrocacbon béo bdo hoa hodc khéng bdo hoa, mach
théng hodc mach nhéanh, nhém vong cacbon c6 mdt vong hodc nhiéu vong bdo
hoa hodc khong bio hoa va/hodc thom,

- -vaklaoO, 1 hoic 2.

DPé 1am vi du v& gbc C3-Cq alkoxyalkylen, c6 thé k& dén cac gbc sau:
CH;0CH,CH,-
CH3;0CH,CH(CHzy)-
CH;0CH(CH3)CH,-
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C,Hs;O0CH,CH,CH,-

R? t6t hon néu 1a gdc trén co s& hydrocacbon ¢ 1-10 nguyén tir C bao gdm cac
gbc sau:

- cac gbe C;-Cyp alkyl nhu cac gbe metyl, etyl, propyl, butyl, pentyl, 2-etylhexyl,
octyl hodc dexyl;

- cac goc vinyl va alyl, va

- cac gbe Cs-Cg xycloalkyl nhur cac gbe phenyl tolyl va xylyl.

Céc chit tao lién két ngang B' nay 14 cac san phim c6 ban trén thi trudng silicon;
ngoai ra, viéc sir dung ciia ching trong cac ché phim héa rin & nhiét d6 trong phong
1a da biét; dic biét 1a da duge mb ta trong cac patent Phap sé FR-A-1 126 411, FR-
A-1179 969, FR-A-1 189 216, FR-A-1 198 749, FR-A-1 248 826, FR-A-1 314 649,
FR-A-1 423 477, FR-A-1 432 799 va FR-A-2 067 636.

Trong sd cac chit tao lién két ngang B', t6t hon néu ké dén alkyltrialkoxysilan,
alkyl silicat va polyalky! silicat, trong d6 cac gbc hitu co 1a cac gbe alkyl chira tir 1
téi 4 nguyén tir cacbon.

Pé 1am vi du vé khac chét tao lién két ngang B' c6 thé dugc sir dung, cu thé hon,
c6 thé ké dén polyetyl silicat, poly(n-propyl silicat) va cac hop chit silan sau:
propyltrimetoxysilan, metyltrimetoxysilan, etyltrimetoxysilan, vinyltrietoxysilan,
vinyltrimetoxysilan, metyltrietoxysilan, propyltrietoxysilan, tetrametoxysilan,
tetraetoxysilan, tetrapropoxysilan, tetrabutoxysilan 1,2-bis(trimetoxysilyl)etan, 1,2-
bis(trietoxysilyl)etan, tetraisopropoxysilan, phenyltrietoxysilan,
metyltris(metyletylketoximo)silan, 3-xyanopropyltrimetoxysilan, 3-
xyanopropyltrietoxysilan, 3-(glyxidyloxy)propyltrietoxysilan, vinyltris(metyletyl-
ketoximo)silan, tetrakis(metyletylketoximo)silan, axyloxysilans nhu
vinyltriaxetoxysilan, metyltriaxetoxysilan hodc etyltriaxetoxysilan hodc theo céch
khac, chiing c6 céc cong thirc sau:

CH;Si(OCH3) 3 ; C,HsSi(OC,Hs) 5 ; C,HsSi(OCH3) 5
- CH,=CHSi(OCHj);; CH,=CHSi(OCH,CH,0CH) 5
C¢H;Si(OCH3) 5 ; [CH3][OCH(CH;)CH,0CH;]Si[OCH;] ,
Si(OCH3) 4 ; Si(OC,Hs)s; Si(OCH,CH,CH3) 4; Si(OCH,CH,CH,CH3) 4
Si(0OC,H,0CH3) 4 ; CH;Si(OC,H,0CHs3) 5 ; CH3Si(OC,Hs) 5 ;

N6i chung, tir 0,1 t6i 60 phan khéi lwong chét tao lién két ngang B' dirc_rc su
dung trong 100 phan khéi luong cia hop chét hitu co silic A'. Tét hon néu, tir 1 t6i
15 phéan khéi luong dugc sir dung trong 100 phan khéi lugng cia hop chét hitu co
silic A".
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Theo phuong 4n dic biét c6 1oi, ché phdm Z chira:

(i) it nhit mot hop chét hiru co silic A' bao gdm it nhét hai nhém dé& thiy phan
va d& ngung tu gidng hoic khic nhau, hodc it nhit hai nhém chirc silanol
=SiOH,

(ii) it nhat mot chat tao lién két ngang B',

(iii) rong c6 tac dung xtic tac cta it nhat mot chit xtic tic da tring ngung M 14
phirc chét kém c6 ciu triic gdm hai loai phdi tir: cacboxylat va amin.

(iv) it nhdt mot hop chat L', 1a hop chét thoat ra & bé& mat ciia 16p phu chéng
d6ng bam khi mang dan hdi duoc tao ra, do vay cai thién tac dung “chdng déng
bam”,

(v) tuy ¥ it nhat mét 16p chét ting cudng bam dinh E,

(vi) tuy y it nhit mot chat don vo co hodic hitu co chira silic va/hoic khong chira
silic F',

(vil) tuy y it nhét mot chit tao mau, chit mau hodc chit nhudém mau H', va
(viii) tuy y it nht mot dung moi K.

Vi du vé cac hop chét L' thoat ra & bé mit cua 16p phu chéng déng bam khi
mang dan hdi dugc tao ra, do viy cai thién tic dung “chéng déng bam”, 13, vi du, cac
hop chét a), b), ¢), d), e), f) va g) dudi day: |

Céac hop chét a) 1a cac diu polyorganosiloxan c¢é coéng thic chung (IT) dudi
day:

R* R* R? R?

Rz-éi-x-(éiO)n-éi-x-éi-Rz
R? R® R® R
(D

trong do:
- R? 1a gbc alkyl, aryl hodc alkenyl, cic gbc metyl va phenyl 1a duge vu
tién (vi du dic biét duge wvu tién 1a ddu metylphenylpolysiloxan nhu md
ta, vi duy, trong don yéu ciu cip patent My sé US-A-4 025 693),
- X 1a nguyén tir oxy hodc nhém trén co s& hydrocacbon cé hoa tri hai
chira tir 1 t6i 8 nguyén tir cacbon, va
- n 12 s§ duge x4c dinh d thu dugc diorganopolysiloxan c6 dd nhét nam
trong khoang tir 10 dén 1x10° mm?*/gidy & nhiét d6 25°C.

Céc dau polyorganosiloxan nay c6 thé tuy y duoc ghép va bao gdbm cac nhém
acrylic, amit, amin, carbonyl, cacboxylic, cacboxylat, thiol, thioete, ure, amoni bac
bén, floalkyl hoic perfloalkyl. Cac diu polydimetylsiloxan ghép hoac khéi bao gdm
it nhdt mot khdi polyete (v6i, vi du, cdc nhém polyetylen glycol vi/hoic
polypropylen glycol) ciing c6 thé dugc sir dung.
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Hop chit b) 12 hop chét trén co s¢ hydrocacbon dang 1éng: vi du polyolefin nhu
etylen/propylen copolyme va cu thé polyisobuten c6 khéi lwong phéan tir thip (dén
5000 g/mol va tét hon néu nim trong khoang tir 300 dén 500 g/mol).

Hop chit c) 1a hop chat hitu co léng dugc chon tir polydien, polyeste,
polyisoxyanat, polyuretan, polyepoxit, floalkyl, floete, cac dau bbi tron (xem, vi du,
patent FR-A-2 375 305) va céc chét déo hoa (vi du céc este ctia axit béo co thé 1a tiy
y duoc thé bang cic nguyén tir khac loai hoécbcéc este cua axit phosphoric hodc cac
hop chét halohydrocarbon). Polyetylen glycol, polypropylen glycol hodc diu thau
dau ciing c6 thé duoc sir dung va chiing cling mang lai cac dic tinh chdng chay trong
khi 4p dung ché phim.

Céc hop chit d) 1a parafin 1éng va cac loai sép nhu vazolin (JP-A-83/013 673).
Hop chit e) 1a polyme déo nhiét nhu PVC.
Hop chét f) 13 copolyme vinyl clorua/vinyl axetat (Kokai JP-A-79/026 826).

Céc hop chét g) 1a cac chét hoat dong bé mit cation, anion, khong ion hodc
ludng tinh (JP-A-85/258 271).

(1) mét hogic nhidu cac nhém dé thiy phan dugc lién két v6i nguyén tir silic,
va
(2) mét hodc nhidu cac nhém hiru co duoc thé bang cac gbc chira nguyén tir
nito hodc duge chon tir nhém bao gdm cac hop chit (met)acrylat,
epoxy va cac gbc alkenyl, va t6t hon nita néu tir nhém dugc ciu thanh
boi cac hgp chét sau, du6i dang mdt minh hoic duéi dang hdn hop:
vinyltrimetoxysilan (VIMO);
3-glyxidoxypropyltrimetoxysilan (GLYMO);
metacryloxypropyltrimetoxysilan (MEMO);
[HoN(CHy)3]Si(OCH,CH,CHy)s,
[HoN(CH,);]Si(OCH;)3
[HoN(CH,);]Si(OC,Hs)s
[HoN(CH,)4]Si(OCHs);
[H,NCH,CH(CH3)CH,CH;]SiCH;3(OCHs) ,
[H,NCH;]Si(OCHz),
[n-C4;Hy-HN-CH,]Si(OCHj3);
[HoN(CH,),NH(CH,);]Si(OCHj3);
[Ho,N(CH,),NH(CH,)3]Si(OCH2CH,0OCH3);
[CH3NH(CH,),NH(CH,)3]Si(OCHj3)s
[H(NHCH,CH,),NH(CH,);]Si(OCH;);
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HoN-(CH,)-NH-(CH,)3-Si—(OCH),

CH=CH,
HoN=(CH,)-NH-(CH,)3-Si—(OCHj),

O-CH(CH,)CHOCH,

ho#c cic oligome polyorganosiloxan chita cdc nhom hiru co nhu
vay véi lugng 16n hon 20%.

Dé 1am vi du v& hop chét hitu co chira silic vi/hoic khong chira silic F', c6 thé
ké @n céc san phém & dang céac hat rit min ¢6 dudng kinh hat trung binh nhé hon
0,1 pm. Trong sb cac cht don nay 14 silic oxit khoi va silic oxit két tia; c6 dién tich
bé& mit riéng BET nodi chung 16n hon 40 m¥g. Céc chit don nay ciing c6 thé duéi
dang san phdm thd hon vé6i dudng kinh hat trung binh 16n hon 0,1 pm. Pé 1am vi du
vé cac chit don nhu viy, cb thé ké dn thach anh nghién, dat tao silic, canxi
cacbonat, dat sét nung, titan oxit loai rutin, cic oxit cua s&t, kém, crom, zircon hoic
magie, cdc dang khac nhau ctia nhom oxit (dugc hydrat hda hodc khong duge hydrat
héa), bo nitrua, lithopon, bari metaborat, bari sulfat va thuy tinh vi hat; c6 dién tich
bé mat riéng noi chung nhé hon 30 m?g. Cac chit don nay c6 thé dugc cai bién bé
mit bing cach xir Iy véi cac hop chit hiru co silic khac nhau thuong duge sit dung
cho muc dich ndy. Do viy, cac hop chit hitu co silic ndy c6 thé 1a 14 organoclosilan,
diorganoxyclopolysiloxan,  hexaorganodisiloxan, = hexaorganodisilazan  hodc
diorganoxyclopolysilazan (cac patent Phap FR-A-1 126 884, FR-A-1 136 885 va FR-
A-1 236 505, va patent Anh GB-A-1 024 234). Céc chit don da dugc xir 1y chira,
trong hau hét cac truong hop, tir 3 dén 30% khéi lugng cac hop chat hitu co silic cla
ching. Céc chit don c6 thé chtra hdn hop gém vai loai chat don c6 ¢& hat khac nhau;
do véy, vi dy, chiung c6 thé chira 30 dén 70% silic oxit dang hat min c6 dién tich bé
mit riéng BET 16n hon 40 m?%/g va tir 70 d&én 30% silic oxit dang hat tho hon c6 dién
tich bé mat riéng nhé hon 30 m?g. Muc dich cua viéc dua céc chit don 1a dé tao ra
cac dac tinh co hoc va luu bién tdt cho thé dan hdi thu dugc tir viée héa rin ché
phém theo séng ché.

C6 thé c6 lgi, néu ché phém theo sang ché ciing chra it nhét mot nhua silicon

(J"). C4c nhua silicon 13 céc polyme organopolysiloxan mach phin nhanh da biét va

dang c6 ban trén thi trudng. Trong mdi phan tr, ching c6 it nhit hai don vi khac

nhau dugce chon tir cic don vi ¢6 cong thitc R"'3Si0y,, (don vi M), R",S10,/, (don vi

D), R"'Si03), (don vi T) va SiOy, (don vi Q) véi it nhét mot trong sb cac don vi nay

l1a don vi T hoac Q. Céc géc R" la giéng hodc khac nhau va duogc chon tir cac géc

alkyl mach thing hoic mach nhidnh hoic céc gbc vinyl, phenyl hoic 3,3,3-

triflopropyl. Tét hon néu, cic gbc alkyl c¢6 tir 2 dén 6 nguyén tir cacbon. Cu thé hon,
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dé 1am vi du vé cac gbc alkyl R, c6 thé ké dén cac gbc metyl, etyl, isopropyl, tert-
butyl va n-hexyl. Tét hon, néu nhua niy dugc hydroxyl hoéa va, trong trudng hop
nay, ¢6 nhém hydroxyl vé6i lugng nim trong khoang tir 5 dén 500 meq./100 g. Vi du
vé nhua c6 thé duge ké dén bao gém nhua MQ, nhua MDQ, nhya TD va nhya MDT.

Ché phidm Z theo sang ché ciing c6 thé chira chét tao mau, chit mau hogc chit
nhuém mau H'. Theo huéng dan, vi du vé chit mau H' 1a: sit oxit d6, k&m oxit,
mudi than, graphit, sit oxit vang, titan oxit tréng, crom oxit, coban oxit, chi oxit,
molipden xanh biéc va do va vang, hodc chit mau hitu co da biét va duoc sir dung
rong rai trong linh vuc son dudi nuée. Cac chit bd trg va cac chit phu gia thong
thuong khac (chit xuc bién, chét chéng chay, v.v.) ¢6 thé dugc dua vao ché phim
theo sang ché.

Ngoai thanh phin chinh, ché phim Z c6 thé chira cic polyme
polyorganosiloxan mach thing khéng phéan tng (G'), c6 thé dugc dwa vao véi muc
dich tac dong dén cac dic tinh vat Iy cta ché phdm theo sang ché vi/hodc cac dic
tinh co hoc cia thé dan hoi thu duge tir viée hoa rin cac ché phém nay.

Cac polyme polyorganosiloxan mach thing khéng phan ung (G’) nay la da
biét; dic  bist  hon chung  bao gdm: cic  polyme  o,m-
bis(triorganosiloxy)diorganopolysiloxan véi do nhét it nhat 1a 10 mPa.gidy & nhiét
do 25°C, duoc tao ra chu yéu tr cac don vi diorganosiloxy va tir tdi da 1% don vi
monoorganosiloxy va/hodc siloxy, cac gbc hiru co duge lién két véi cac nguyén tir
silic dugc chon tir cac gdc metyl, vinyl va phenyl, it nhit 60% trong sb cac gbc hiru
co ndy 1a cac gdc metyl va tdi da 10% 1a cac gbe vinyl. Do nhét ciia cac polyme nay
c6 thé dat dén vai chuc triéu mPa.gidy & nhiét d6 25°C; do d6 chung bao gém cac
dau c6 vé bé ngoai tir long dén nhét va & dang goém tir mém dén cimg. Ching duoc
didu ché theo k¥ thuat théng thudng, cu thé hon theo k¥ thuat trong cic patent Phap
FR-A-978 058, FR-A-1 025 150, FR-A-1 108 764 va FR-A-1 370 884. Tét hon, néu
sit dung cac dau a, o-bis(trimetylsiloxy)dimetylpolysiloxan c6 d6 nhét nim trong
khoang tir 10 mPa.gidy dén 1000 mPa.gidy & nhiét d6 25°C. Céc polyme nay, co tic
dung 1am cac chit déo ho4, c6 thé dugc dua vao véi ty 1€ tdi da 1a 70 phﬁn khéi
lwgng, t&t hon néu duge dua vao véi lugng nim trong khoéng'tl‘r 5 dén 20 phan khéi
lugng, trong 100 phan khéi lrgng hop chat hitu co silic A'.

Vi du vé céc dung moi K' 1a: cac dan xuét trén co sé hydrocacbon béo, vong
béo hodc thom nhu cic dung méi con tring, xyclohexan, toluen, octametyltrisiloxan,
xylen va este nhu metoxypropyl axetat, n-butyl axetat va 2-etoxyetyl axetat, axeton,
axetonitril, va ca hon hop chia chiing. Luong dung méi dugc xac dinh khi ding
hodc nén mang can dugc xir ly dé thu dugc son c6 d6 nhét co thé chép nhan duoc.
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Khac céc chét bd trg va cac chét phu gia théng thuong khic c6 thé duge dua
vao ché phdm theo sang ché; chiing duge chon tiy thudc vao cac ing dung, trong d6
cac ché phim néu trén dugce st dung.

Ché phim theo séng ché c6 thé la:
- mot thanh phin hodic RTV-1, tirc 13 duge dong géi trong mdt hop bao
g6i kin, va 6n dinh khi bao quan khi khong cé mét cua do 4m, hodc
- hai thanh phin hodc RTV-2, tirc 1 duge déng gbi trong hai hop bao
61 va cac thanh phan cta ché phdm dugc tach thanh hai phan riéng 18,
ching héa ran khi duoc két hop su c6 mit cia khong khi Am.

Nén cho loai mdt thanh phﬁn d3 dugc md ta mot cach chi tiét, vi du, trong cac
patent EP 141685, EP 147323, EP 102268, EP 21859, FR2121289 va
FR 2 121 631.

Nén cho loai hai thanh phén dugc mod td mot cach chi tiét, vi du, trong cac
patent EP 118 325, EP 117 772, EP 10 478, EP 50 358, EP 184 966, US 3 801 572
va US 3 888 815.

Ché phim hai thanh phin RTV-2, 14 tién chét cta ché phim Z theo sang ché,
c6 thé trong hai hop bao goi kin riéng r& P1 va P2, khac biét & chd:

- hop bao goéi P1 chua:

- Ivgng c6 tac dung xuc tac cla it nhdt mot chét xuc tac da tring ngung M' theo
sang ché va nhu dugc xac dinh trén déy, va

- it nh4t mot chét tao lién két ngang B' va tdt hon néu nhu dugc xac dinh trén
day, va

- hop bao goi P2 khong chira chét xtic tac da tring ngung M néu trén va chit
tao lién két ngang B' néu trén va chira:

- trong 100 phan khéi lugng, it nhit mot hop chit hitu co silic A", tot hon néu
1a a,w-bis(dimetylhydroxysilyl)polydimetylsiloxan cé d§ nhét dong & nhiét do 25°C
nim trong khoang tir 500 mPa.gidy dén 100 000 mPa.gidy va tét hon néu nim trong
khoang tir 1000 mPa.gidy dén 10000 mPa.gidy, va

- tir 0 t6i 10 phan khdi lugng nuéc.

Mot trong s6 cac vu diém cia cac ché phdm RTV-2 méi theo sang ché nay so
v6i cac san phdm RTV-2 da tring ngung théng thuong sir dung cac chat xuc tac
dialkyl thiéc dicacboxylat 14 viéc khong cin phai bd sung nuéc vao phan P2 do chit
xtc tac theo sang ché khong cin phai dugc hoat hod, do vay lam don gian hoa viéc
bao ché.
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Theo sang ché, vat lidu bat ky dugc sir dung trong moi trudng nuéce va bj dong
bam c6 thé 12 nén mang (1). C4c nén mang c6 thé 1a cac vat liéu xdy dung tau thuy,
nhu thép, nhom, gd, nhwa duge gia cuong bing cdc soi thuy tinh va vat liéu
compozit bt ky khac. Cac vat liéu dugc sir dung lam dng, nhu bé tong, chat déo,
thép, st va cc kim loai khac, ciing c6 thé duoc phi. Céc bé chira nuéc, bao g0m bé
boi, déu bi déng bam. Cac vat lidu duoc str dung dé san xuét cac bé 1a gidng hoic
turong tir v6i cac bé duoc sir dung dé san xuét cac dng.

Khi 16p phti chéng déng bam (4) (hodc 16p phi ngoai) theo sang ché duoc s
dung, n6 ¢6 thé dugc két hop véi 16p phu ting cudng bam dinh (3) (hodc 16p phi
lién két) ¢ cac dic tinh da dang va khac nhau. Vi du, n6 c¢6 thé 1am bang polyuretan,
tuy v bing cao su ty nhién hoic téng hop dugc clo héa, nhu clopren va neopren,
hodc cao su butyral/silicon (Kokai JP-A-78/137 231, JP-A-78/137 233 va JP-A-
78/137 234). Theo phuong an khac, vi du dd dugc md ta trong patent US-5 449 553,
16p phu lién két duge md ta va duge didu ché tir ché phdm dé héa rén trong khong
khi 4m chira chit xuc tac trén co s& thiéc da tring ngung, chét tao lién két ngang nhu
etyl silicat va copolyme thu dwoc tir san phdm ciia phan tmg giita organopolysiloxan
¢6 nhém silylhydroxy & cudi mach v6i monome dé polyme héa nhu styren hodc
diolefin lién hop, vi du 1,3-butadien. Theo vi du khac dd dugc mo ta trong patent
EP-1 670 866, 16p phu lién két dugc tao ra tir ché pham chia:

(1) tr 0 t6i 60% khdi lugng uét chit mau va cac chét don; va

(ii) phan con lai 1a pha trén co s& chét két dinh chira:

- tir 1% dén 90% khéi luong w6t mot hoic nhiéu polysiloxan cdc nhém
chirc amin,

- tir 1% dén 90% khéi luong wét mot hodc nhiéu polysiloxan mang céc
nhoém chire epoxy, va

- tir 0 t61 20% khdi lugng w6t 16p chit ting cudng bam dinh dugc chon tir
nhoém bao gdm polysiloxan mang cac nhém chirc hydroxyl, polysiloxan mang
cac nhoém chirc hydroxyalkyl va polysiloxan mang cac nhém chirc alkoxy cé
tir 1 dén 4 nguyén tt C.

Sang ché ciing d& cip dén quy trinh phu 16p phii chéng déng bam (4) 1én nén
mang (1) duoc du dinh dé sur dung trong méi trurdng nude, bao gém cac budc sau:

a) it nhit mot 16p phu 16t (2) chira it nhit mot chét chdng in mon tuy y dugc
ling phu trén nén mang (1) néu trén,

b) 16p phit ting cudng bam dinh (3) dugc ling phi trén 16p phit 16t (2) néu trén

hoc trén nén mang (1) néu trén khi khéng c6 16p phu 16t (2),

¢) 16p phu ting cudng bam dinh (3) néu trén dugc héa rin,

d) 16p phu chéng déng bam (4) duoc ling phu trén 16p phil ting cudng bam
dinh (3) néu trén, va
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¢) 16p phu chéng dong bam (4) néu trén dugc héa ran nho tiép xic véi hoi 4m
cua khong khi, va

- quy trinh nay khac biét & chd 16p phii chéng dong bam (4) va tuy y 16p phu

ting cudng bam dinh (3) dugc tao ra tir ché phdm Z theo séng ché va nhu dugc

x4c dinh trén day.

D6 day cua céc 16p phit duoc phi c6 thé thay dbi va cac mang c6 do day véi
lwong ndm trong khoang tir 12 dén 1000 micro (véi didu kién mic d6 ling pha 14
dbng déu) s& cho cac két qua t6t. PO day thong thudng ciia cac 16p phi khéc nhau 1a
khoang 50pm dbi véi 16p pha 16t, 150pum dbi véi 16p phit lién két va 150pum dbi véi
16p phti ngoai. Khéng cin phai néi, chuyén gia trong linh virc k¥ thuat nay s& biét
cach dé c6 dugce do day cua cc 16p pha khac nhau theo két qua mong muén.

Sang ché ciing md ta viéc sir dung ché phdm Z theo sang ché va nhu dugc xéac
dinh trén day dé tao ra, sau khi hoa rin nho tiép xtic vi hoi 4m ciia khéng khi, 16p
phii chéng déng bam (4) trén vit phdm dé bao vé n6 khéng cho cac sinh vt thiy
sinh bam vao.

Do viy, ché phim Z theo sang ché c6 thé dugc st dung lam son "phil ngira
déng bam", ma sau khi hoa rin biang khong khi 4m hozic bang cach bd sung nuée, s&
tao cho bé mit cta nén mang dugc xur ly c6 ddc tinh siéu nhin, v6i luc ma sat thép
va nang lugng bé mit thap. Cac dic tinh vat Iy nay c6 tic dung ngin ngira déng bam
do bam dinh.

Cac uu diém va cac ddu hiéu khac sang ché sé tré nén dé thay qua phan vi du
thuc hién sadng ché sau, phan vi du nay 14 nham muyc dich minh hoa ma khong 1am
gi61 han pham vi cua sang ché.

Vi du thye hién sing ché
Vi du 1: Diéu ché cac phirc chit [Zn(p-diketonat),(amin),]

Céc phitc chét [Zn(B-diketonat), ] 13 dang c6 ban trén thi trudng hodc dugc
didu ché theo cac phwong phép da dugc mé ta trong cong bd don yéu cu clp patent
qubc té s6 WO 2009/106 718.

Phuong phap chung dé didu ché cac phirc chit [Zn(B-diketonat),(amin),]:
K&m diketonat dugc pha lodng hodc dugc hoa tan trong alkan, ete hodc dung méi
thom, va amin dugc bd sung vao dudi dang tinh khiét hoic dudi dang dugc pha
lodng, theo hé sb ty lwong, tily thudc vao phirc chit mong mudn. Qua trinh tao phirc
1a qua trinh téa nhiét nhe. Dung mdi dugc 1am bay hoi dé thu dugc phirc chit mong
mubn. _

Tuy thudc vao B-diketonat, tinh chét cta amin va lugng amin dugc bd sung,
thu dugc cac phirc cht sau:
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- [Zn(R50), (N,(n-propyl)etylendiamin)],

- [Zn(R50), (N,(n-propyl)etylendiamin) ,],

- [Zn(R50), (N,N-dimetyletylendiamin)],

- [Zn(R50), (N,N-dimetyletylendiamin),],

- [Zn(R50), (N,N’-dimetyletylendiamin)],

- [Zn(R50), (N,N’-dimetyletylendiamin),],

- [Zn(R50), (N,N,N’-trimetyletylendiamin)],
- [Zn(R50), (N,N,N’-trimetyletylendiamin),],
- [Zn(R50), (N,N’-diisopropyletylendiamin)],
- [Zn(R50), (N,N’-diisopropyletylendiamin),],
- [Zn(R50), (N,N-dietyletylendiamin)],

- [Zn(R50), (N,N-dietyletylendiamin),],

- [Zn(R50), (N-metylbutylamin)],

- [Zn(R50), (N-metylbutylamin),],

- [Zn(R50), (N-dibutylamin)],

- [Zn(R50), (N-dibutylamin),],

- [Zn(R50), (n-propylamin)],

- [Zn(R50), (n-propylamin),],

- [Zn(R50), (n-hexylamin)],

- [Zn(R50), (n-hexylamin),],

- [Zn(R50), (n-heptylamin)],

- [Zn(R50), (n-heptylamin),],

- [Zn(R50), (n-octylamin)],

- [Zn(R50), (n-octylamin),],

- [Zn(R50), (n-nonylamin)],

- [Zn(R50), (n-nonylamin),],

- [Zn(R50), (n-dexylamin)],

- [Zn(R50), (n-dexylamin),],

- [Zn(R50), (n-dodexylamin)],

- [Zn(R50), (n-dodexylamin),],

- [Zn(R50), (N,N-dimetyl-N-butylamin)],

- [Zn(R50), (N,N-dimetyl-N-butylamin),],

- [Zn(R50), (N-etyl-N-butylamin)],

- [Zn(R50), (N-etyl-N-butylamin),],

- [Zn(R50), (N,N- diisopropylamin)],

- [Zn(R50), (N,N- diisopropylamin),],

- [Zn(R50), (N,N-dipropylamin)],

- [Zn(R50), (N,N-dipropylamin),],

- [Zn(TMOD), (N-(n-propyl)etylendiamin)],
- [Zn(TMOD), (N-(n-propyl)etylendiamin) ,],
- [Zn(TMOD), (N,N-dimetyletylendiamin)],
- [Zn(TMOD), (N,N-dimetyletylendiamin),],
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- [Zn(TMOD), (N,N’-dimetyletylendiamin)],

- [Zn(TMOD), (N,N’-dimetyletylendiamin),],
- [Zn(TMOD), (N,N,N’-trimetyletylendiamin)],
- [Zn(TMOD), (N,N,N’-trimetyletylendiamin),],
- [Zn(TMOD), (N,N’?diisopropyletylendiamin)],
- [Zn(TMOD), (N,N’-diisopropyletylendiamin),],
- [Zn(TMOD), (N,N-dietyletylendiamin)],

- [Zn(TMOD), (N,N-dietyletylendiamin),],

- [Zn(TMOD), (N-metylbutylamin)],

- [Zn(TMOD), (N-metylbutylamin),],

- [Zn(TMOD), (N-dibutylamin)],

- [Zn(TMOD), (N-dibutylamin),],

- [Zn(TMOD), (n-propylamin)],

- [Zn(TMOD), (n-propylamin),],

- [Zn(TMOD), (n-hexylamin)],

- [Zn(TMOD), (n-hexylamin),],

- [Zn(TMOD), (n-heptylamin)],

- [Zn(TMOD), (n-heptylamin),],

- [Zn(TMOD), (n-octylamin)],

- [(Zn(TMOD), n-octylamin),],

- [Zn(TMOD), (n-nonylamin)],

- [Zn(TMOD), (n-nonylamin),],

- [Zn(TMOD), (n-dexylamin)],

- [Zn(TMOD), (n-dexylamin),],

- [Zn(TMOD), (n-dodexylamin)],

- [Zn(TMOD), (n-dodexylamin),],

- [Zn(TMOD), (N,N-dimetyl-N-butylamin)],

- [Zn(TMOD), (N,N-dimetyl-N-butylamin),],
- [Zn(TMOD), (N-etyl-N-butylamin)],

- [Zn(TMOD), (N-etyl-N-butylamin),],

- [Zn(TMOD), (N,N- diisopropylamin)],

- [Zn(TMOD), (N,N- diisopropylamin),],

- [Zn(TMOD), (N,N-dipropylamin)],

- [Zn(TMOD), (N,N-dipropylamin),],

- [Zn(DPM), (N-(n-propyl)etylendiamin)],

- [Zn(DPM), (N-(n-propyl)etylendiamin) ,],

- [Zn(DPM), (N,N-dimetyletylendiamin)],

- [Zn(DPM), (N,N-dimetyletylendiamin),],

- [Zn(DPM), (N,N’-dimetyletylendiamin)],

- [Zn(DPM), (N,N’-dimetyletylendiamin),],

- [Zn(DPM), (N,N,N’-trimetyletylendiamin)],
- [Zn(DPM), (N,N,N’-trimetyletylendiamin),],
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- [Zn(DPM), (N,N’-diisopropyletylendiamin)],
- [Zn(DPM), (N,N’-diisopropyletylendiamin),],
- [Zn(DPM), (N,N-dietyletylendiamin)],
- [Zn(DPM), (N,N-dietyletylendiamin),],
- [Zn(DPM), (N-metylbutylamin)],
- [Zn(DPM), (N-metylbutylamin),],
- [Zn(DPM), (N-dibutylamin)],
- [Zn(DPM), (N-dibutylamin),],
- [Zn(DPM), (n-propylamin)],
- [Zn(DPM), (n-propylamin),],
- [Zn(DPM), (n-hexylamin)],
- [Zn(DPM), (n-hexylamin),],
- [Zn(DPM), (n-heptylamin)],
- [Zn(DPM), (n-heptylamin),],
- [Zn(DPM), (n-octylamin)],
- [Zn(DPM), (n-octylamin),],
- [Zn(DPM), (n-nonylamin)],
- [Zn(DPM), (n-nonylamin),],
- [Zn(DPM), (n-dexylamin)],
- [Zn(DPM), (n-dexylamin),],
- [Zn(DPM), (n-dodexylamin)],
- [Zn(DPM), (n-dodexylamin),],
" - [Zn(DPM), (N,N-dimetyl-N-butylamin)],
- [Zn(DPM), (N,N-dimetyl-N-butylamin),],
- [Zn(DPM), (N-etyl-N-butylamin)],
- [Zn(DPM), (N-etyl-N-butylamin),],
- [Zn(DPM), (N,N- diisopropylamin)],
- [Zn(DPM), (N,N- diisopropylamin),],
- [Zn(DPM), (N,N-dipropylamin)],
- [Zn(DPM), (N,N-dipropylamin),],
- [Zn(acac), (N,(n-propyl)etylendiamin)],
- [Zn(acac), (N,(n-propyl)etylendiamin),],
- [Zn(acac), (N,N-dimetyletylendiamin)],
- [Zn(acac), (N,N-dimetyletylendiamin),],
- [Zn(acac), (N,N’-dimetyletylendiamin)],
- [Zn(acac), (N,N’-dimetyletylendiamin),],
- [Zn(acac), (N,N,N’-trimetyletylendiamin)],
- [Zn(acac), (N,N,N’-trimetyletylendiamin),],
- [Zn(acac), (N,N’-diisopropyletylendiamin)],
- [Zn(acac), (N,N’-diisopropyletylendiamin),],
- [Zn(acac), (N,N-dietyletylendiamin)],
- [Zn(acac), (N,N-dietyletylendiamin),],
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- [Zn(acac), (N-metylbutylamin)],

- [Zn(acac), (N-metylbutylamin),],

- [Zn(acac), (N-dibutylamin)],

- [Zn(acac), (N-dibutylamin),],

- [Zn(acac), (n-propylamin)],

- [Zn(acac), (n-propylamin),],

- [Zn(acac), (n-hexylamin)],

- [Zn(acac), (n-hexylamin),],

- [Zn(acac), (n-heptylamin)],

- [Zn(acac), (n-heptylamin),],

- [Zn(acac), (n-octylamin)],

- [Zn(acac), (n-octylamin),],

- [Zn(acac), (n-nonylamin)],

- [Zn(acac), (n-nonylamin),],

- [Zn(acac), (n-dexylamin)],

- [Zn(acac), (n-dexylamin),],

- [Zn(acac), (n-dodexylamin)],

- [Zn(acac), (n-dodexylamin),],

- [Zn(acac), (N,N-dimetyl-N-butylamin)],

- [Zn(acac), (N,N-dimetyl-N-butylamin),],
- [Zn(acac), (N-etyl-N-butylamin)],

- [Zn(acac), (N-etyl-N-butylamin),],

- [Zn(acac), (N,N- diisopropylamin)],

- [Zn(acac), (N,N- diisopropylamin),],

- [Zn(acac), (N,N-dipropylamin)],

- [Zn(acac), (N,N-dipropylamin),

- [Zn(UDD), (N,(n-propyl)etylendiamin)]
- [Zn(UDD), (N,(n-propyl)etylendiamin) |
- [Zn(UDD), (N,N-dimetyletylendiamin)],

- [Zn(UDD), (N,N-dimetyletylendiamin),],
- [Zn(UDD), (N,N’-dimetyletylendiamin)],
- [Zn(UDD), (N,N’-dimetyletylendiamin),],
- [Zn(UDD), (N,N,N’-trimetyletylendiamin)],
- [Zn(UDD), (N,N,N’-trimetyletylendiamin),],
- [Zn(UDD), (N,N’-diisopropyletylendiamin)],
- [Zn(UDD), (N,N’-diisopropyletylendiamin),],
- [Zn(UDD), (N,N-dietyletylendiamin)],

- [Zn(UDD), (N, N-dietyletylendiamin),],

- [Zn(UDD), (N-metylbutylamin)],

- [Zn(UDD), (N-metylbutylamin),],

- [Zn(UDD), (N-dibutylamin)],

- [Zn(UDD), (N-dibutylamin),],
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- [Zn(UDD), (n-propylamin)],
- [Zn(UDD), (n-propylamin),],
- [Zn(UDD), (n-hexylamin)],
- [Zn(UDD), (n-hexylamin),],
- [Zn(UDD), (n-heptylamin)],
- [Zn(UDD), (n-heptylamin),],
- [Zn(UDD), (n-octylamin)],
- [Zn(UDD), (n-octylamin),],
- [Zn(UDD), (n-nonylamin)],
- [Zn(UDD), (n-nonylamin),],
- [Zn(UDD), (n-dexylamin)],
- [Zn(UDD), (n-dexylamin),],
- [Zn(UDD), (n-dodexylamin)],
- [Zn(UDD), (n-dodexylamin)z],
- [Zn(UDD), (N,N-dimetyl-N-butylamin)],
- [Zn(UDD), (N,N-dimetyl-N-butylamin),],
- [Zn(UDD), (N-etyl-N-butylamin)],
- [Zn(UDD), (N-etyl-N-butylamin),],
- [Zn(UDD), (N,N- diisopropylamin)],
- [Zn(UDD), (N,N- diisopropylamin),],
- [Zn(UDD), (N,N-dipropylamin)],
- [Zn(UDD), (N,N-dipropylamin),], va
e v6i phdi t¢ R50 1a B-diketonat hodc anion enolat ctia hop chit p-
dicarbonyl = B-diketon stearoylbenzoylmetan c6 cong thirc (7°) dudi
day:
O @

Ci7Hss

(7)

e v6i phdi tir acac 1a p-diketonat hodic anion enolat ctia hop chit B-
dicarbonyl = 2,4-pentandion sau

e v6i phdi tir UDD la B-diketonat hodc anion enolat ctia hgp chit B-
dicarbonyl = 2,4-undecandion sau

e v6i phdi tir DPM la' p-diketonat hodic anion enolat ctia hop chét p-
dicarbonyl = 2,2,6,6-tetrametyl-3,5-heptandion sau

e va véi phdi tir TMOD Ia B-diketonat hogc anion enolat ctia hop chat p-
dicarbonyl = 2,2,7-trimetyl-3,5-octandion c6 cong thirc (8”) dudi day:
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Vi du v6i kém axetylaxetonat hydrat: B sung 1,01 dwong lugng dibutylamin
(35,35mM, 4,57g & 99%) vao huyén phii chira 9,89 g [Zn(acac),].H,O chira 23,14%
khéi lugng Zn (35 mM) trong 30 ml diisopropyl ete. M6i truong dong nhit nay dugc
khudy trong thoi gian 1 gid va sau d6 duoc 1am bay hoi dé thu dugc 13,7g phirc chét
[Zn(acac),(dibutylamin)] du6i dang chit long hoi nhét.
1H NMR (CDCI3) : 5,27 (2H, s), 2,61 (4H, t), 1,93 (12H, s), 1,47 (4H, vach ndm),
1,26 (4H, vach sau), 0,87 (6H, t).

Vi du v6i benzoylstearoylmetan (R50):
e [-diketon stearoylbenzoylmetan c6 cong thirc (7') dudi day:
O O

Ci7Has

B6 sung 54g dung dich chira natri metoxit & ndng d6 25% trong metanol & nhiét do
20°C vao huyén phi chira 98,1g benzoylstearoylmetan (R50) trong 260g toluen dé
thu dugc moi trudong ddng nhit mau vang nhat. Sau 30 phut, 34,8 g dung dich chua
kém clorua & ndng d6 50% trong metanol dugc bd sung vao va, sau 1 giv, 16,5 g
dibutylamin dugc bd sung vao huyén phii ndy. Sau 30 phiit, natri clorua dugc loc va
dung dich nay dugc 1am bay hoi & nhiét d6 60°C va 4p suit 2mba dé thu dugc
120,7g phirc chit mong mudn (hiéu sudt 100%) dudi dang chat 16ng mau vang nhat,
chét nay két tinh theo thoi gian (diém s6i khoang 40°C). Tuy thudc vao viéc bd sung
thém mdt hodc hai duong lugng amin, céc phirc chét sau dugc didu ché:

- [Zn(R50), (N-dibutylamin)],

- [Zn(R50), (N-dibutylamin),],

T4t ca cac cAu triic déu dugc x4c nhan bing phan tich "H NMR.

Vi du 2. Ap dung hé mét thanh phan RTV-1

Trong RTV-1, huyén phu dic duge sir dung dugc diéu ché nhu sau: 16 g
dung dich chra lithi hydroxit & ndng d6 2% khéi luong trong metanol, sau d6, sau 5
phut, 400g AE55 silic oxit khéi dugc bd sung, cing voi khudy, vao hdn hop chira
3464g diu da duoc dihydroxyl hoa & vi tri o, c¢6 d6 nhét bing 20000cp va 120g
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vinyltrimetoxysilan. H6n hop nay duoc loai khi trong chan khéng, sau d6 dugc luu
giit trong moi trudong kho.

P6i v6i mdi thir nghiém, chit xtc tac thir nghiém duge tron voi 50g huyén
phi dic nay, va sau d6 hidu luc xic tac dugc danh gia theo 3 cach (xem bang cac két
qué dudi day):

- thoi gian tao 16p phit (SOT), 14 thoi gian khi két thiic viéc tao lién két
ngang bé mit dugc quan sét, trén mang day 2 mm;

- van con cam gic dinh & thoi diém 48 gio;

- 46 cung (46 cimg Shore A) cia g& day 6 mm trong cac diéu kién co
kiém soat (23°C va d6 4m twong dbi 50%) va trong thoi gian ting dan
(2, 3, 4, 7 va 14 ngay). D6 6n dinh & nhiét do ciing dugc danh gia bang
cac sb do dd cing duoc tién hanh trén gd sau 7 ngdy & nhiét do trong
phong, tiép d6 12 7 ngay & nhiét d6 100°C.

Luu y: D6 cting Shore dugc do trén g diy 6mm. Trong céc bang két qua thu
duoc, ky hidu “>” twong tmg voi cac gia tri d cing do dugc & phan trén cia go va
ky hiéu “<” twong {mg véi cac gia tri d6 cimg do duoc & phan dudi cta goy, duoc tiép
xuc it hon véi khong khi xung quanh so vé6i phén trén.

- cac amin dugce thir nghiém:

° N,N'-dimetyletylendiamin = DMED
° N-(n-propyl)etylendiamin = PrED

- phéi tir TMOD = B-diketonat hodc anion enolat ciia hop chét B-dicarbonyl =

2,2, 7-trimetyl-3,5-octandion c6 cong thure (8’) dudi day:

@®)
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Béang 1
Luong
chat Thoi
Thir Chit xic tac dwge xue ta:c .| gian tao Ci,lm glac D,Q cns ShoAre A
" = . cho moi | 7, . | dinh sau | & do day trén 6
nghiém thir nghiém 50g 16p phu 48 giv mm
huyén (phut)
phu dac
2 ngay 4 ngay
> < > <
1 [Zn(TMOD),] 2,1mM |90 co 79 18 20
2 %‘]‘(TMOD)Z(DME 2,1 mM |25 khéng |23 16 |29 25
[Zn(TMOD), n
3 (PrED)] 2,1 mM (45 khong 19 15 28 22

Chat xtc tac theo sang ché da thé hién d cung tot hon va khong con co cac
van dé vé “cam giac dinh” von cda chat xtc tdc khong chira amin tuong Ung.

Vi du 3: Ché phidm hai thanh phin RTV-2 - chit tao lién két ngang polyetyl
silicat: '

e (al): diu polydimetylsiloxan dugc hydroxyl héa c6 do nhét bing 14 000
mPa.gifly & nhiét do 25°C va duoc khéa mach bing don vi siloxyl M ¢
cong thire: (CH3),(OH)SiOyy,,

e (bl): silic oxit khoi c6 dién tich bé mit riéng BET bang 200 m%/g, duge xir Iy
b%lr_lg hexametyldisilazan (HMDZ), dugc phan tin trong hdn hgp chia dau
polydimetylsiloxan dugc hydroxyl héa (al) va diu polydimetylsiloxan dugc
khoa mach bang don vi siloxyl M c¢6 cong thirc: (CH3);SiOy;

(b2): thach anh nghién véi dudng kinh hat trung binh 10 pm;
(d1): chét xuc tac duge thir nghiém;
(e): polyetyl silicat.

Hoat tinh cta chit xac tac theo sang ché [Zn(TMOD), (N,N-
dimetyletylendiamin)] dugc danh gia dbi v6i phirc cht kém tuong g nhung khéng
chtra amin [Zn(TMOD),].

e TMOD la B-diketonat hodc anion enolat ciia hop chét B-dicarbonyl =
trimetyl-3,5-octandion c6 c6ng thirc (8°) dudi day: '

2,2,7-
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Huyén phii dic dugc tao ra tir cac thanh phén sau:
- 20,4g dau duoc dihydroxyl héa & vi tri a,@- (al),
- 61,3g chét don (bl), va
- 18,3g chit don (b2),
duoc bd sung 1,5g polyetyl silicat (chét tao lién két ngang) cho mbi 100 g huyén phu
dac va x gam (y mmol) chét xdic tic cin thir nghiém (d1).

Déi voi cac chét xic tac k&m (chét xic tac theéo sang ché hogic chét xtic tac so
sanh), cac lugng dugce thir nghiém duoc bd sung vao 1,5ml dung méi metyl tert-butyl
ete (MTBE).

Bang 2: Thanh phin cta cic ché phdm RTV-2 dugc thir nghiém (chét tao lién két
ngang polyetyl silicat)

Céc thanh Céc vi du theo sang ché
phin (gam)
(al) 20,4
(b1) 61,3
(b2) 18,3
(e) 1,5g chomdi 100 g
(d1) 2,66mmol cho mdi
100g huyén phu dic

Trong RTV-2, c4c thir nghiém dugc tién hanh truc tiép trén hdn hop co cac
thanh phn (al), (b1), (b2) va (e), hdn hop nay duoc bd sung va dugc tron chit xic
tac can dugc thir nghiém (d1). Thoi gian 1am viéc hodc thoi gian bdo quén duge do
14n thr nhét (sau thoi gian d6, d6 nhét ctia hdn hop khong cho phép st dung no, tic
1a thoi gian can thiét dé tao ra gel), va sau d6 tir hdn hop khac, mot miéng day 6mm
duge duc va, sau khi hoa rin, do cimg Shore A (trong toan ban md ta) cla miéng
day 6mm sau khi thdo khuon dic dugce do trong céc didu kién c6 kién soat (23°C va
d6 Am twong dbi 50%) va trong thoi gian ting dn. Trong céc bing két qua thu duoc,
ky hiéu “>” tuong Gng vai cac gia tri d§ cting do duoc & phén trén ctia miéng va ky
hiéu “<” tuong Gng véi cac gia tri d§ cing do dugce & phan duéi ciia miéng, dugc
tiép xtic it hon véi khong khi xung quanh so vé6i phan trén. Viéc do do cing Shore
A, luvu y SAH = gi4 tri, do duoc tién hanh theo huéng din theo tiéu chudn ASTM-D
2240. Thoi gian lam viéc hodc thoi gian bdo quan 14 thoi gian ma qua thoi gian nay
thi d6 nhét ctia hon hop khong cho phép sit dung né.
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Bang 3: C4c thir nghiém RTV-2 - polyetyl silicat chét tao lién két ngang

Cic Cic chit xiic tic | Thoi gian | . . o
- - o . .~ | D0 cing Shore A trén
thw dwgc thir nghiém lam viéc 6 diav 6 mm
nghi¢m (d1) (min) » qay
1 ngay |3 ngay
> < > <
4 [Zn(TMOD),)] 18 16% |17 [20* |22
[Zn(TMOD), (N,N-
. dimetyletylendiamin) 42 19118 124 123
]
e Dbi v6i thir nghiém 1, ky hiu "*" cho biét vAn con dinh tham chi sau 3
ngay.

Vi du 3: Diéu ché 16p phu ngoai chéng déng bam theo sang ché
Ché phdm 1: T4t ca cac lugng dugc biéu hién theo phan khéi lugng.
e 80 phin dau polydimetylsiloxan dugc dihydroxyl hoa & vi tri o, c6 dd
nhét bang 3500 cp
e 10 phén etyl silicat
5 phian diu metylphenylpolysiloxan 13 san phidm cua cong ty Bluestar
Silicones duéi tén thwong mai 13 Rhodorsil Oil 510V100®
e 2 phin diu metylphenylpolysiloxan 12 san phidm cia cong ty Bluestar
Silicones dudi tén thwong mai 13 Rhodorsil Oil 550°
3 phan Aerosil 200® silica 1a san phim cua cong ty Degussa
1 phan diu thiu diu
x phén céc chit xuc tac cin duogc thir nghiém
0,7 phin chét tao mau Bayferrox 130F® 1a san phim ctia cong ty Bayer
0,1 phan chét phén tan Disperbyk 140® 1a san phim cua cong ty Byk
20 phan xylen

T4m thép kim loai duvoc danh bong bing cat va dugc khir ddu md duge
phu bing 16p phu 16t epoxy (dugc chuin bi tir SigmaShield 610® 12 san phim
cua cOng ty Sigmakalon) c6 d¢ day khoang 50um. Sau 72 gio 1am khd & nhiét do
trong phong, 16p pha lién két ting cudng bam dinh (dugc chuin bi tir
SigmaGlide 790® 1a san phim cua cong ty Sigmakalon) c¢6 do day khoang 150
micro dugc d4p dung. Sau 48 gio lam khd ¢ nhiét d6 trong phong, 16p phu ngoai
day khoang 150um dugc diéu ché theo ché phidm 1 nén trén duge phu 1én.

Sau khi lam khd trong thoi gian 48 gio & nhiét do trong phong, tim nay
dugc ngdm trong mdi trudng bién (trong nude bién) va duogc thir nghién sau 12
va 23 tudn ngam.
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Sau khi rra nhiéu 1dn bang nudc, diém danh gia chdng déng bam l1a 100, didu
nay chimg t6 rang hoan toan khdng c6 sinh v4t nio trén tdm d3 dugc phi ndy.
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YEU CAU BAO HO

1. Vat phdm c6 dic tinh chéng déng bam dé sir dung trong moi trudng nudc,
déc biét 1a trong mdi trudong nudce bién, vat phidm ndy bao gdm:
a) nén mang (1),
b) it nhit mot 16p phu ting cudong bam dinh (3) dugc ling phu trén nén
mang (1) néu trén, va
¢) it nhat mét 16p phu chbng dong bam (4) dugc ling phu trén 16p pht tang
cuong bam dinh (3) néu trén,
vat phdm nay, khac biét & chd, 16p phit chéng dong bam (4) néu trén tao
thanh sau khi ling phu ché phim Z va héarén né bang cach cho tiép xuc
v6i hoi 4m ciia khong khi, trong d6 ché phdm Z nay chira:
(i) it nhit mot hop chat hiru co silic A' bao gdm it nh4t hai nhom d& thiy
phén va d& ngung tu giéng hodc khac nhau, hoic it nhét hai nhém chuc
silanol =SiOH,
(ii) it nhAt mot chit tao lién két ngang B', va
(iii) lwong co6 tac dung xuc tac ctia it nhdt mot chit xtc tic da trung
ngung M 1a phirc chit kém c6 cu tric bao gdm phéi tir thu nhét 1a B-
diketonat va phéi tir thtr hai 1a amin.

2. Vat phdm theo diém 1, trong d6 vt phdm nay bao gbm:
a) nén mang (1),
b) it nhdt mot 16p phi 16t (2) chira it nhét mot chit chéng an mon dwge
ling phu trén nén mang (1) néu trén,
¢) it nhat mot 16p phu ting cuong bam dinh (3) dugc ling phu trén 16p
phu 16t (2) néu trén, va
d) it nhit mot 16p pht chéng déng bam (4) dugc ling pha trén 16p pha
tang cuong bam dinh (3) néu trén,
vat phdm nay khéc biét & chd, 16p phu chéng dong bam (4) néu trén tao
thanh sau khi ling phu ché phdm Z va héa rén né nho tiép xtic v6i hoi 4m
ciia khong khi, trong d6 ché phim Z nay chira:
(i) it nhat m¢t hop chat hitu co silic A' bao gdm it nhét hai nhém d3
thily phan va dé ngung tu giéng hoic khac nhau, hoic it nhit hai
nhom chic silanol =SiOH,
(ii) it nhét mdt chét tao lién két ngang B', va
(iii) lvong c6 tac dung xtic tac ciia it nhat mot chat xuc tic da trung
ngung M 1a phtrc chit k&m c6 ciu tric bao gdm phdi tir tht nhit 1a
B-diketonat va phdi tir thr hai 1a amin.
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3. Vat pham theo diém bat ky trong s6 cac diém néu trén, khac biét & chd, ché phdm
Z chua:
(i) it nhat mot hop chit hitu co silic A' bao gdm it nhit hai nhém dé thiy phan va
dé ngung tu gidng hodc khac nhau, hoic it nhit hai nhém chirc silanol =SiOH,
(ii) it nhit mot chit tao lién két ngang B', va
(iii) luong c6 tac dung xuc tac cla it nhat mét chat xuc tac da tring ngung M 1a
phtrc chit c6 cong thirc (1°) dudi day:

[Zn (Chy (C)e» LNy L)y Kl - FLO)y
@)

trong do:

- C!' va C? 1a cac phéi tir gibng nhau hogc khac nhau dugc chon tir nhém bao
gbm cac hop chit p-diketonat,

-n van 14 cac sé nguyén bing 0, 1 hodc 2 véi didu kién 1a tdng n+n =2,

- L' va L% 1a c4c phdi tir gidng nhau hoic khac nhau dugc chon tir nhém bao
gdm cac hop chit amin,

-y vay lasb phdi tir amin va 13 cac s6 nguyén béng 0, 1 hodc 2 véi didu
kién la tdng y+y = 1 hoic 2,

- X 1a phéi tir khac v6i C', C2, L' va L? va t6t hon néu 1a phéi tir trung tinh
khong phai 12 amin va tét hon nira néu X 1a phan tir H,O,

-x>0, vatdt honnéux’ =0, 1, 2, 3 hoic 4,

-x >0, vatét honnéux =0, 1,2, 3 hoic 4, va

- 7’ 1a 56 nguyén 16n hon hoic bang 1, va tét hon néu z’=1 hoic 2.

4. Vat pham theo diém bit ky trong sb cac diém néu trén, khac biét & chd, chit xic
tac da trung ngung M 1a phirc chét c6 cong thirc (2') duéi day:

[Zn (CYy (CHor LYy (L7)y]r
@2’)

trong do:

- C' va C? 1a cac phdi tir gibng nhau hodc khac nhau duogc chon tir nhém bao
gdm cac hop chit p-diketonat,

-n van la sb phéi tir p-diketonat va 1a cac s6 nguyén bang 0, 1 hodc 2 vé6i didu
kiénlatdngn+n =2,

- L' va L? 1a c4c phdi tir giéng nhau hodc khac nhau duge chon tir nhém bao gdm
cac hop chit amin,
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-y vay lasb phdi tir amin va 14 cdc s6 nguyén bing 0, 1 hodc 2 vé6i diéu kién 1a
tbng y’+ y”= 1 hodc 2, va

- 7’ 12 s6 nguyén 16n hon hoic bang 1, va tét hon néu z’=1 hoic 2 va tbt hon nira
néu z’=1. ’

5. Vat phdm theo diém bt ky trong sb cac diém néu trén, khac biét & chd, chét xic
tac da tring ngung M 1a phtrc chit c6 cong thirc (3') dudi day:

[(Zn (C")y): LYy,
3"

trong do:

- C! 1a phéi tir dwoc chon tir nhdém bao gdm céc hop chét B-diketonat,

- L' 12 phéi ttr duge chon tir nhém bao gdm cac hop chét amin,

-y’ bang 1 hoic 2,

->1vatéthonnéur=1,2,3 hodc 4, va

-7’ lash nguyén 16n hon hodc b.%mg 1, va tét hon néu z’=1, 2, 3 hoic 4,
va tt hon nira néu z’=1 hoic 2.

6. Vat phdm theo diém bét ky trong sé cac diém 3, 4 va 5, trong d6 cac phdi tir amin
L! hodc L? dugc chon tir nhém bao gf‘)m monoamin bac mdt 1a alkylamin chtra tdng
sd tir 1 dén 40 nguyén tir cacbon trong gbc alkyl, monoamin béc hai 1a dialkylamin
chira téng s tir 2 d&n 40 nguyén tir cacbon trong gdc alkyl, monoamin béc ba la
trialkylamin chira téng sé tir 3 d&n 60 nguyén tir cacbon trong gdc alkyl, cac alkyl
diamin chira tdng s6 tir 1 dén 40 nguyén tr cacbon trong gdc alkyl va cic amino
silan, va t&t hon nira néu cac phbi tr L' va L? duoc chon tir nhém bao gdm
monoamin béc hai 13 dialkylamin chtra téng sb tir 2 dén 20 nguyén tir cacbon va
monoamin bac mot 14 alkylamin chira tdng sb tir 1 dén 40 nguyén tir cacbon trong
gbc alkyl.

7. Vat phdm theo diém bét ky trong sb cac diém 3, 4 va 5, trong d6 cac phdi tir amin
L' va L? dugc chon tir nhém bao gdm cac hop chét amin sau: dimetyletylendiamin,
 trimetyletylendiamin, diisopropyletylendiamin, n-butylamin, n-propylamin, n-
heptylamin, n-octylamin, n-nonylamin, tert-butylamin, isopropylamin, 2-
etylhexylamin, dexylamin, dodexylamin, trong 6 amin nay c6 thé 13 mach thing
hodc mach nhanh, N-metyl-N-butylamin, N,N-dipropylamin, N,N- diisopropylamin,
N-etyl-N-butylamin, N,N-dibutylamin, N,N-dimetyl-N-butylamin, di(n-octyl)amin,
N-n-propyletylendiamin, N,N’-dimetyletylendiamin, N,N,N’,N’-
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tetrametyletylendiamin, 3-aininopropyltrimetoxysilan va 3-
aminopropylmetyldietoxysilan.

8. V4t phdm theo diém bat ky trong s6 cac diém 3, 4 va 5, trong d6 phéi tir C'va
phéi tir C? khi c6 mit, 14 p-diketonat hodic anion enolat ctia hop chét B-dicarbonyl c6
cong thuc (10") duéi day:
R'COCHR’COR’
(10°)

trong do:

-R'va R’ doc 1ap v6i nhau 1a géc trén co s hydrocacbon c6 1-30 nguyén tir

C, gbc trén co s& hydrocacbon cé 6-30 nguyén tir C bao gdm vong thom hoic

gbc —OR* vai R* 12 gbc trén co s& hydrocacbon c¢6 1-30 nguyén tir C,

- R? 1a hydro hoic gbc trén €0 s6 hydrocacbon ¢6 1-30 nguyén ti C, trong do:

- R'va R? ¢6 thé duoc lién két thong qua mot gbe, t6t hon néu thong qua gdc

trén co s& hydrocacbon c¢6 3-30 nguyén tir C dé tao ra vong, va

-R%co thé dugc lién két véi R! hoac R® thong qua mat géc, t6t hon néu thong

qua gbc trén co s& hydrocacbon c6 3-30 nguyén tir C d tao ra vong.

9. V4t phim theo diém bt ky trong sb cac diém néu trén, khac biét & chd, chit xuc
tac da tring ngung M 1a phirc chét c6 cong thire (3') dudi day:
[(Zn (CH)e L)y,
(3

trong do:

-r>1vatéthonnéur=1,2, 3 hoic 4,

-z’ lash nguyén 1én hon hodc béng 1, va tét hon néu =1, 2, 3 hoic 4

va tot hon nira néu z’=1 hoidc 2,

- L' 12 phéi tir dugc chon tir nhém bao gbém céc hop chét sau:

e N,N-dimetyletylendiamin, N,N’-dimetyletylendiamin, N-(n-
propyl)etylendiamin, N,N,N’-trimetyletylendiamin, N,N’-
diisopropyletylendiamin, = N,N-dietyletylendiamin, = N,N’-
dietyletylendiamin, N,N,N’,N’-tetrametyletylendiamin, N-
metylbutylamin, N-dibutylamin, n-propylamin, n-hexylamin,
n-heptylamin, n-octylamin, n-nonylamin, n-dexylamin, n-
dodexylamin, tert-butylamin, isopropylamin, 2-etylhexylamin,
bis(2-etylhexyl)amin, diisononylamin, N,N-dipropylamin,
N,N-dihexylamin, N,N-diheptylamin, N,N-dioctylamin, N,N-
diisopropylamin, N-etyl-N-butylamin, = N,N-dimetyl-N-
butylamin, 3-aminopropyltrimetoxysilan va 3-
aminopropylmetyldietoxysilan, va
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-C! duogc chon tir nhém bao gém B-diketonat hodc anion enolat ciia cac
hop chit p-dicarbonyl sau:

e 2 4-pentandion; 2,4-hexandion; 2,4-heptandion; 2,4-octandion;
2,4-nonandion; 2,4-decandion; 2,4-undecandion; 2,4-
dodecandion; 3,5-heptandion; 3-etyl-2,4-pentandion; 5-metyl-
2,4-hexandion; 2,4-octandion; 3,5-octandion; 5,5-dimetyl-2,4-
hexandion; 6-metyl-2,4-heptandion; 2,2-dimetyl-3,5-
nonandion; 2,6-dimetyl-3,5-heptandion; 2-axetylxyclohexanon
(Cy-acac); 2,2,6,6-tetrametyl-3,5-heptandion (-Bu-acac);
1,1,1,5,5,5 -hexaﬂo-2,4-péntandion (F-acac); benzoylaxeton;
dibenzoylmetan; 3-metyl-2,4-pentadion; 3-axetyl-2-pentan-2-
on; 3-axetyl-2-hexanon; 3-axetyl-2-heptanon; 3-axetyl-5-
metyl-2-hexanon; stearoylbenzoylmetan; 4-t-butyl-4’-
metoxydibenzoylmetan; 4,4’-dimetoxydibenzoylmetan, 4,4’-
di-tert-butyldibenzoylmetan; 2,2,6,6-tetrametyl-3,5-
heptandion, etyl axetoaxetat va isopropyl axetoaxetat,

o [(-diketon stearoylbenzoylmetan hodc 1-phenyl-3-eicosandion
c6 cong thure (7) dudi day:

O O

Ci7Hss

(7)
e [-diketon 2,2,7-trimetyl-3,5-octandion c6 cong thic (8’) dudi

day:

(&)
® Va céc este cuia axit axetylaxetic cd cong thire (9") dudi day:
CH;COCH,COOR
®)

- v6i R= metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl,
tert-butyl, isopentyl, n-hexyl, n-octyl, metyl-1 heptyl, n-nonyl, n-dexyl
va n-dodexyl,
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10. Vat phdm theo diém 1 va 2, trong d6 chit xuc tac da tring ngung M c6 thé thu
dugc bang cach:

a) cho X" mol amin hodc hdn hop chira cdc amin phan tmg v6i 1 mol clia it nhét
mdt phire chit kém c6 cong thirc [Zn (B-diketonat),] hodc ciia hdn hop chira hai phire
chit k&m khac nhau c6 cong thirc [Zn (B-diketonat),], trong d6 X' < 2,5 dwong lugng
mol so v6i kém, tuy ¥ v6i su c6 mit ciia dung mdi, dé thu dugc san phdm phan tng
bao gbém:

- x mol phirc chit kém A c6 cong thirc [(Zn(B-diketonat),), (amin)] ,»

- y mol phirc chit kém B ¢6 cong thirc [(Zn(B-diketonat), ), (amin),] ,,

- trong d6 x>0, y>0, r>1 va tét hon néu r=1, 2, 3 hoic 4, va z’ 1a s6 nguyén
16n hon hodc béng 1, va tot hon néu z’=1, 2, 3 hoic 4,

- tuy y X° mol phtrc chét [Zn (B-diketonat),], va

- tuy y X* mol amin khong phan Gng con lai, va

b) sau khi loai bé amin con lai ndy va tuy y dung méi, thu hdi chat xic tac da
tring ngung M duéi dang it nhit mot phire chit kém A, it nhat mot phirc chit kém B
hodic hdn hop chita phirc chit kém A va phirc chit kém B, véi tuy ¥ luong con lai
cta X° mol phtrc chit [Zn (B-diketonat),], va

- X', X? va X*1a cac s6 va tong x+y+ X°=1.

11. Vat phidm theo diém 1 hodc 2, trong d6 hop chit hitu co silic A' 1a
polyorganosiloxan bao gdm:
(i) it nhat hai don vi siloxyl c6 cong thirc (4') dudi day:

1 .
R,Z, SiO

(4-( Z+bﬁ )
@)
trong do:
- cac nhém R, ¢ thé 1a gibng nhau hodc khac nhau, 13 cic gbc trén co s&
hydrocacbon hod tri mot c6 1-30 nguyén tr C,
- cac nhém Z, c6 thé 1a gidng nhau hoic khac nhau, mdi nhém nay 1a nhém dé
thity phan va d& ngung tu hoic nhém hydroxyl va t6t hon néu dugc chon tir
'nhém bao gébm cac hop chdt sau: hydroxyl, alkoxy, alkoxy-alkylen-oxy,

amino, amido, axylamino, aminoxy, iminoxy, ketiminoxy, axyloxy, iminoxy,
ketiminoxy va enoxy, va tot hon nira néu Z 12 nhém hydroxyl,
- abing 0, 1 hoic 2, b bing 1, 2 hodc 3, tdng a + b bang 1, 2 hoic 3,

(i) va tuy y mot hoic nhidu don vi siloxyl c¢6 cong thirc (5') dudi day:

R. 510, 4.
CTHE)

(")
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trong do:
- R, c6 thé 1a gibng hoic khic nhau, 1a cac gdc trén co s&
hydrocacbon hod tri mét c6 1-30 nguyén tir C tity y duge thé bang
mdt hodc nhidu nguyén tir halogen hoic bang cac nhém amino, ete,
este, epoxy, mercapto hodc xyano, va
- C b%lng 0, 1, 2 hodc 3.

12. Vat phim theo diém 1 hodc 2, trong d6 chit tao lién két ngang B' 1 hop chit
silic, ma mdi phan tir ctia n6 ¢6 it nhit ba nhém dé thity phan va dé ngung tu Y va
chét tao lién két ngang B' nay c6 cong thic (7') dudi day:
R’(4.2S51Y,
(7°)
trong cong thirc nay:
- R’ 1a gbc trén co s¢ hydrocacbon hoa tri mét ¢6 tir 1 dén 30 nguyén tir
cacbon,
- Y la cac nhom alkoxy, alkoxy-alkylen-oxy, amino, amido, axylamino,
aminoxy, iminoxy, ketiminoxy, axyloxy hoidc enoxy va tét hon néu Y
1a nhém alkoxy, axyloxy, enoxy, ketiminoxy hodc oxim,
- a=3hoac4.

13. Vat phim theo diém bt ky trong s cac diém néu trén, khac biét & chd, ché phim
Z chtra:
(i) it nh4t mot hop chéit hiru co silic A' bao gdm it nhat hai nhém dé thiiy phan
va d& ngung tu gidng hoic khic nhau, hodc it nh4t hai nhém chirc silanol
=SiOH,
(ii) it nh4t mot chat tao lién két ngang B,
(iii) Irong c6 tac dung xuc tac ciia it nhat mot chat xuc tac da tring ngung M 14
phirc chit kém c6 ciu tric bao gém hai loai phéi tir: phéi tir B-diketonat va phéi
tr amin,
(iv) it nhit mot hop chit L', 1a hop chét thoat ra & bé mit cia 16p phi chdng
déng bam khi mang dan hdi dugc tao ra, do vay cai thién tic dung "chdng dong
bam",
(v) tuy y it nhit mot chit ting cudng bam dinh E',
(vi) tuy ¥ it nhat mot chit don vo co hodc hiru co chira silic va/hodc khong chira
silic F',
(vii) tuy v it nhit mot chit tao mau, chit mau hodc chit nhuém mau H', va
(viii) tuy y it nhit mot dung médi K'.
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14. Quy trinh pht 16p phii chdng déng bam (4) 1én nén mang (1) duge du dinh dé st
dung trong méi trudng nude, quy trinh nay bao gdm céac bude sau:

a) tuy ¥, pha it nhit mot 16p pha 16t (2) chtra it nhit mot chit chéng an mon 1én

nén mang (1) néu trén,

b) phu 16p phu ting cudng bam dinh (3) 1én 16p phu 16t (2) néu trén hoic 1én nén

mang (1) néu trén khi khong c6 16p phu 16t (2),

¢) héa rén 16p pha ting cudng bam dinh (3) néu trén,

d) pha 16p pha chéng déng bam (4) 1én 16p phu ting cudng bam dinh (3) néu trén,
va

e) hoa rén 16p phu chéng dong bam (4) néu trén bang cach cho tiép xic véi hoi
4m ctia khong khi,

- quy trinh nay khéc biét & chd 16p phu chéng dong bam (4) va tuy y 16p phi ting
cudng bam dinh (3) dugc tao ra tir ché phim Z nhu dugc xac dinh theo diém bat ky
trong s6 cac diém tir 1 dén 13.
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