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Linh vue ky thuit dwoc dé cap

Sang ché dé cdp dén vat pham c6 dic tinh chong dong bam va duogc du dinh dé
st dung trong moi truong nude, dic biét trong nude bién, va phuong phap kim him
qua trinh phéat trién cla cdc sinh vét song trong nudc trén cac két cau ngap nudc hodc

ban ngap nudc.
Tinh trang ky thuit cia sang ché

Sang ché lién quan dén linh vuc son chéng dong bam hang hai. Son chéng dong
bam hang hai 1a loai son tao 16p pht ngoai cung cho than tau thiy dé ngan khong cho
dong vat hodc thuc vat bam vao phén ngap trong nudc cua than tau thuy nay. Chung
dugc st dung vi cic ly do an toan, duy tri tinh co ddng cia tau thuy, lam giam mirc

ti€u thu nhién liéu, chong mai mon va giam trong lugng cua cac két cau.

“Lop dong bam sinh hoc™ ludén xuat hién trén cac vét liéu chim trong moi

truong bién. Pé ngan ngira duoc hién twong ndy, can tGi chi phi bao dudng déng ké.

Dac bi€t, su hinh thanh “lép dong bam sinh hoc™ hoac “16p dong bam™ xay ra &
viing chim trong nudc bién, noi 16p gdbm cac phan tir hitu co va vo co duge hap phu
vao bé mat cta vat lidu cuc nhanh. L6p phan tir hdp phu nay. con duoc goi la 16p
mang sinh hoc, ¢ tac dung nhu mot 16p trung gian dé cic vi khudn co mit trong

huyén phu nude bién bam vao.

Sy x4m chiém b€ mat nhu vdy cda vi khuan bién 1a rat nhanh va dat téi trang
thai tinh chi sau vai gi¢ dén vai ngay. Cuoi cung, ca cdc sinh vét bién khac cling xam

chiém bé mat nay, cac vi khuan da bam dinh tao nén moéi quan hé cong sinh véi cac
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sinh vat khéac. T4t ca cac sinh vat séng bam dinh vao bé mit nhu vy tao thanh chét

dong bam hodc chat doéng bam sinh hoc.

Su dong bam trong mdi trudng bién xay ra trén moi két cAu bét ky bi ngéap
trong nudc bién, nhu tau thiy, éng dan dau, thap 1am ngudi va duong day dién, két
cdu bén cang, cam bién bién, hé thdng nudi trdng thuy san, v.v.. Mtrc do gy ton hai la
dang ké va da dang. Pic biét, cac két cu nay tré nén bi phd bdi cac sinh vat nay co

tinh néng bi suy giam déng ké.

Cu thé, dbi vai céc than tau thiy, su dong cin boi cac sinh vat bién khac nhau
lam tang lyc ma sét gitra than tau thiiy va nude bién, lam giam téc do va tang muc ticu
thu nhién liéu. Chang han & day tau thuy khong dugc bao vé bing ché phim chéng
dong bam, ¢4 thé chi sau khoang thoi gian khong ddy 6 théang & bién, s& ¢ khoang 150

kg vi sinh vat déng bam trong mot mét vudng.

Dé tranh ton thit vé mat kinh t& nhu vély, va ciing dé rc ché hién tugng mai
mon mot cach thanh cong hon, son chéng dong bam duoc son 1én cac phan két cdu
tiép xuc voi nude, dé ngan ngira hodc lam giam ddng ké murc do dong can boi cac sinh
vét bién, . Nguyén Iy ctia son chéng dong bam dua trén su giai phong c6 kiém soat ctia
chét c6 hoat tinh & méat phan céach gitta bé mat két cdu va nuée bién. Hi€u luc cua son
dugc duy tri chirng nao ma néng do cua chat co hoat tinh thdm tach & bé mait van con
hiéu qua va déu dan. Do do6, phin 16n son chéng déng bam chua thude diét sinh vat
thudng 13 hop chét hitu co kim loai (dua trén co so thiée, ddng hoic k&m) hodc hop
chét hiru co (thubc diét ndm, thudc diét tao, thube diét khuén) 6 tac dung ngan khong

cho céc sinh vat bién gdy ban bam vao nh¢ doc tinh cua thude.

Tuy nhién, mot vin dé dong thoi xay ra khi st dung céc loai son nay 1a & chd
chung giai phong vao mdi trudong bién cac chit gy hai cho hé dong thuc vat bién.
Ngoai ra, cac 16p pht nay c6 do nham ting dan va thodi bién tir tr, khién lam tang

murc tiéu thu nhién lidu va ting tiéng 6n thuy luc phatra tir két cAu ngap trong nudc.
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Kho khan méi ndy duge gidi quyét bang cach sir dung son chéng déng bam tu
bong. Ngoai viéc ¢b cac chét diét sinh vat, son nay c6 mirc tdn hao do day déu din va
c6 kiém soat theo thoi gian duéi tac dong thily phan bé mat cia nude bién va tac dong
mai mon do sy chuyén dong cua tau thily. Tdc d6 mai mon cham cua 16p phu khi tiép
xuc véi nude bién khién cho son nay co thé lién tuc 1am moi bé mit chira cac chit diét

sinh vat.

Son chéng dong bam ty béng dugc phat trién tir nhitng nam 1960 trén co s& cac
mudi thiéc. Ching 1a son tu bong dugc tao ra tir copolyme thiéc tributyl (TBT)
metacrylat c6 do thim thiu khong d6i. San phdm ghép ctia TBT véi chét két dinh
acrylic thAm tach cham qua dudng thiy phan trong nuée. Vi du vé son loai nay da
dugc mo ta trong céc tai liéu FR-A-2266733, FR-A-2557585, EP-A-0051930 va GB-
A-2118196.

Thiéc tributyl (TBT) la chét diét sinh vét rat c6 hiéu qué, da ting duoc st dung
nhiéu nhét trong son chdng déng bam, nhung san phdm nay, cac phén tir thoai bién cta
ching va cac chit chuyén hoa tir ching da dugc chirng minh 1a gy 6 nhiém mdt cach
nghiém trong va lién tuc. Vi céc Iy do nay, to chirc hang hai qude té (International

Maritime Organization) da cam str dung son chong déng bam trén co s thiée.

Son chéng dong bam duoc st dung ngay nay chi yéu dua trén co sé hop chat

chira dong va/hodc cdc hgp chat hod hoc tong hop, va ca trén co sé cac polyme silicon.

Pbi v6i son trén co sé déng, méc du ching it doc hon so vdi cac mudi thiée.
nhung chung thuong duogc tao ra voi lugng 16n dﬁ”)ng (I) oxit (xem, vi du, tai liéu EP-
A-051930 hodc FR-A-2557585), chit két dinh chinh trén co s& cac polyme dac biét
thudng thude loai acrylic. Tuy nhién, cac son nay chi ¢6 hiéu qua chéng dong bam doi
véi hé dong vat bién, va dé co dugc hiéu qua chéng lai su phat trién cua tao, thi can
phai bo sung cac thudc diét cé, va didu nay c6 thé gay ra cac mdi de doa méi cho moi

truong.
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Do d6, phuong 4n lya chon nay khong dem lai giai phap bén viing dé bao vé
mdi truong chdng lai su thai bé luong dang ké cac ion kim loai ning, cu thé jon dong,

khi str dung son khong chira thiéc ma chira nhiéu ddng.

Giai phap khac dé ngan ngira viéc lam bin bé mit cua cac két clu tiép xuc voi
nudce bién 1a phi cac bé mat nay bang it nhat mot 16p phit bao vé, trong d6 16p ngoai
ctia 16p phu nay tiép xuc voi nude duge 1am bang thé dan hdi silicon. Cac 16p phu nay
duoc tao ra tr son dugce goi la “lép pht nglra dong bam”. Nguyén ly ctia cic son
chéng déng bam mdi nay 1a tao ra bé mat rét tron nhdn, voi stc cang bé mat thép,
khién cho céac sinh vat kho c6 thé bam duoc vao. Khi cac bé mit nhu vay & trang thai
tinh, c4c sinh vat bién c6 thé ling pht mét cach tu nhién trén do. Tuy nhién, vi 16p phu
ngodi trén co s& silicon c6 tinh mém déo va strc cang bé mat thdp, nén cac sinh vat
nay duoc loai bd mot cach kha don gian béi luc giy ra do su chuyén dong cua nude
hoc tdc dong ctia ma sat khi tau thay chuyén dong. Diéu nay ciing c6 nghia 14, néu su
chuyén dong nudc quanh than tau 13 dd manh, thi tac dung tu lam sach xay ra mot

cach tu nhién .

Nho c6 céce dac tinh nay, ngay cé cac tau thuy it chay trén bi€n hodc trén nudce it
chuyén dong cling duoc loi nho viéc khoang thoi gian gitra cac 1an lam sach né duoc
tang 1€n. D6 1a nho vao viée cac sinh vat bién kho bam chac vao bé mat nay; nén viée

lam sach ciing dé dang hon.

Céc son trén co sé silicon tao ra 16p phu chong dong bam nay duoc xem la rat

hitu ich vi:

- chting hoan toan than thién véi méi trudong bién: khong chira chit thai kim loai.

- chung lam tdng do ludt cda tau thuy, lam gidm tir 1 téi 5% mirc ti€u thu nhién

liéu va do d6 lam gidm muec khi thai gdy hiéu trng nha kinh.
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C6 nhidu don yéu céu cép patent, vi du don yéu cdu cdp patent sb
FR-A-2 083 029 va US-A-3 702 778, da d& cap dén cac 16p phu, trong do 16p phu

ngoai cung la the¢ dan hoi silicon dugc hoa ran trong di€u kién néng hodc lanh.

Vi dy, don yéu ciu cip patent My s& 07/847 401, ndp ngay 6.3.1992, da dugc
md ta hé son chong dong bam ba 16p chira it nhat mot 16p phi 16t epoxy, mot 16p phu
16t bam dinh (16p pht lién két) va mot 16p phu chéng dong bam (I6p phu ngoai) trén
co so thé dan héi silicon. Lép phu 16t epoxy trong cung thuong la 16p phu mong duoc
phti @& tao ra b& mit méi va sach cho 16p phu lién két c6 thé dugc dinh vao. Lép phu
lién két bao gdm hop chét polysiloxan hitu co va chat héa ran. Lép phu chong déng
bam bao gdm organpolysiloxan, alkyl silicat, chit héa ran va chét xuc tac trén co s&
thiéc. Lop phu 16t epoxy dwoc pht mot cach truc tiép 1én nén mang. Lép phi lién két
dugc phu 1én 16p phu 16t epoxy. Sau do, 16p phu chéng déng bam, nhu 16p phu silicon,
dugc phu va dugc tao lién két ngang trén 16p phit lién két sau khi mot phan 16p phu

nay hoéa ran.

Lé6p pha chdng dong bam (16p phil ngoai) trén co s& thé dan hoi silicon cling c6
thé bao gdm céc hop chat thAm tach dé lam tang tac dung “chong dong bam”, cu thé

bao gdm cdac hgp chat sau:

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

- hop chét trén co s hydrocacbon dang 16ng, vi du polyolefin,
- chat déo hod,

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

- parafin 1édng va sap vazolin dang rin (JP-A-83/013 673),

- polyme déo nhiét nhu PVC,

- copolyme vinyl clorua/vinyl axetat (Kokai JP-A-79/026 826), hodc
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- céc chét hoat dong bé mat cation, anion, khong ion hodc ludng tinh (JP-A-

85/258 271).

Dé tao ra 16p phi dan hoi silicon, cac ché phim silicon duoc sir dung thuong
chta dau silicon, néi chung 1a polydimetylsiloxan dé phan tng v6i cac nhém hydroxyl
héa & cudi mach, tuy y co thé dugce tao nhoém chuc trude véi silan dé tao ra nhom
alkoxy & cudi mach, chét tao lién két ngang va chét xtc tic da tring ngung, thudng la
mubi thiéc hodc alkyl titanat, cht don gia cudng va cic chét phu gia tuy y khac, nhu

chat don truong nd, chat tang cuong bam dinh, chét tao mau, v.v..

Céc ché pham polysiloxan hitu co luu héa & nhiét do trong phong nay la da biét
va dugc phan loai thanh 2 nhom riéng biét: ché phdm mot thanh phan (single-
component compositions‘ (RTV-1)) va ché phiam hai thanh phan (two-component
compositions (RTV-2)). Thuat ngit “RTV” la chir viét tat cho cum tir “luu hoéa & nhiét

do trong phong”.

Trong qua trinh tao lién két ngang, nudc (hodc dugc tao ra boi do am khong khi
trong truong hop ché pham RTV-1, hodc dugc dua vao lam mot phén cta ché phdm
trong truong hop ché phdm RTV-2) cho phép phéan ting da trung ngung xay ra dé tao

mang dan hoi.

N6i chung, cic ché phdm mot thanh phan (RTV-1) lién két ngang khi ching
duoc tiép xtc v6i hoi 4m tir khong khi, tirc 1a ching khong thé lién két ngang trong
mdt moi truong kin. Vi dy, cac ché phdm silicon mdt thanh phén lién két ngang trong
didu kién lanh theo co ché thuy phdn nhém chirc dé phan tng cua axetoxysilan,
ketiminoxysilan, alkoxysilan, v.v., tiép do6 la cac phan (mg ngung tu gilta cdc nhom
silanol dugc tao thanh va nhém chtrc dé phan tng con lai khac. Noi chung, phan tng
thiy phan duogc tién hanh nho hoi nuée, hoi nude nay khuéch tan vao chét tir bé mit
duogc tiép xtic voi moi trudng. No6i chung, dong hoc ctia phan tng da tring ngung la
cuc ky chdm; do d6 cac phan tng nay dugc xuc tac bang chit xuc tac thich hop. Pé

lam chat xdc tac, ngudi ta thudng sir dung cac chat xic tac trén co sé thicc, titan, amin

-7-



222178

hozc hdn hop chira cac chét xuc tac nay. Cac chét xic tac trén co sé thiée (xem, cu thé
tai liéu FR-A-2 557 582) va titan (xem, cu thé FR-A-2 786 497) 1a cac chit xuc tac rat
¢6 hiéu qua. Thé dan hi silicon mot thanh phan ¢6 nhém —Si(OR) & cudi mach déi khi

duoc goi 12 thé dan hdi alkoxy.

Déi v6i ché phdm hai thanh phan, chiing dugc ban va duoc luu gilt dudi dang
hai thanh phdn, thanh phan thir nhit chira cac vat liéu polyme nén va thanh phin thu
hai chtra chét xtic téc. Hai thanh phan nay dugc tron tai thoi diém sir dung va hdn hop
ndy lién két ngang dudi dang thé dan hdi twong ddi ciing. Ché phim hai thanh phan
nay 1a da biét va cu thé da dugc mo ta trong 4n phdm Walter Noll “Chemistry and

Technology of Silicones” 1968, xuit ban l1an thtr hai, cac trang tir 395 dén 398.
Céc ché phdm nay chu yéu bao gom 4 thanh phan khéc nhau:

- polyme o, @-dihydroxydipolysiloxan hitu co dé phéan tng,

- chét tao lién két ngang, noi chung 1a silan, silicat hodc polysilicat,

- chét xuc tac thiéc , va

- nudc.

Thong thudng, chat xuc tac ngung tu 1a dua trén co s& hop chat hitu co thiéc.
Pic biét, nhidu chét xuc tac trén co s& thiéc da duoc dé xudt lam cac chat xic tac tao
lién két ngang ddi véi cac ché phdm RTV-1 hoic RTV-2. Céc chit xuc tac da trung
ngung thong thudng bao gdm cac hop chit dialkyl thiéc, cu thé dialkyl thiéc
dicacboxylat nhu cac hop chét dibutyltin dilaurat va dibutyltin diaxetat, alkyl titanat,
nhu tetrabutyl titanat hodc tetraisopropyl titanat, hodc titan chelat (EP-A-0 885 933,
US-5519 104, US-A-4,515,932, US-A-4,563,498, US-A-4,528,353).

Tuy nhién, cdc chat xuc tac trén co s¢ alkyl thiec méc du ching la chat xuc tac
rat c6 hiéu qua, hau nhu khong mau, 16ng va tan trong cac dau silicon, c¢6 han ché la

doc (d6c CMR2 d6i voi viée tai sinh).
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Theo cach khéc, cic chit xuc tac cia phan tUng da tring ngung silicon, ¢6 ciu
tric guanidin, nhu tetrametylguanidin, da duoc néu trong cong bd don quic té s6 WO
2004/020525 ciing dugc mo ta. Cac chit xic tac khac co cdu truc guanidin duoc silyl
hoéa ciing dugc phat trién va duoc mod ta, vi du, trong patent My sb 4,248,993, Mic du
céc don nay khong mé ta son chdng dong bam, nhung can phai luu ¥ ring vén dé di
kém véi viée sir dung céc chét xic tc hitu co nay 14 & chd chung phai dugc sir dung
v6i su ¢6 mit ciia cac chét tao lién két ngang cu thé rat dé phan ang va khong dat tién
(c4c silan chita nhém chire 1-metylvinyloxy), tire 1a cac chét tao lién két ngang thong
thuong ¢ cdu tric don gian, cic chét nay dugc st dung rat rong rdi trong cac ché
pham RTV mét thanh phéan hodc hai thanh phén, vi du alkyl trialkoxysilan, alkyl silicat
hoic alkyl polysilicat, khong thé dugc két hop voi chiing ma khong cin c6 chét tao
lién két ngang rat dé phan tmg nhu silan chtra nhém chirc 1-metylvinyloxy. S& di nhu
vay la vi, khi khong c6 mét cua hop chét silan rat dé phan tmg nay. thi viéc tao lién két
ngang ché phdm dé tao ra thé dan hdi 1a khong da va khong thé c6 duoc cac dic tinh
co hoc tét. Do vay, khi dan Xuét 1,1,3,3-trimetylguanidin dugc st dung vai chét tao
lién két ngang thong thudng, vi du alkyl polysilicat, va voi su khong c6 mat cia hop
chét silan d& phan ung, cu thé bao gdbm nhém chirc metylvinyloxy, thi viéc tao lién két

ngang cua hé 1a khong du va khong thé tao ra dugc thé dan héi silicon.

Trong céc sir dung chdng dong bam can t6i lugng son 16n, van dé nay 1a hoan
toan khong thé chép nhan duogc do chi phi ting do st dung chét tao lién két ngang cu

thé dt tién rat d& phan tng tao cho ngudi st dung cudi co tinh linh hoat kém.

Cong bd don yéu cau cap patent My s6 US 2006/199901, va cac patent chau Au
s6 EP 1464675 va EP 0738768 da mo ta ché pham polyorganosiloxan c6 thé dong rén
khong chira chat xtc tac kim loai bét ky, va chira hdn hop nén silicon B thich hop dé
duogc hoa rdn bang phan tng da tring ngung trong thé dan hoi silicon va chét xic tac

da trung ngung la tetrametylguanidyl-propyltrimethoxysilan.

Do d6, dé phat trién bén viing, can phai phat trién son chéng déng bam mai

khong chira cac chat xuc tac gdy doc bat ky. Ngoai ra, cac chét xuc tac nay can phai

-0-
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duogc st dung ma khong phu thudc vao loai chét tao lién két ngang duogc su dung va do
vay cho phép str dung cac chét tao lién két ngang thén thién khong anh hudng dén strc

khoe va an toan hon.

Vi du, ddc tinh quan trong ciia ché pham silicon d& hoa rén 14 dong hoc lién két
ngang. Thoi gian can thiét dé thu dugc bé miat kho (hodc thoi gian khong dinh) phai la

ngin. Néi chung, thoi gian khéng dinh cin phai nhé hon 1 gio.

Pac tinh quan trong khac cta ché phém silicon dé hoéa rén 1a thoi gian lam viéc
(thoi gian bdo quan trong binh), tirc 1a thoi gian trong d6 ché pham nay c6 thé dugc sir
dung sau khi tron ma khong cin héa rin. Thoi gian nay phai du dai dé cho phép su
dung n6, nhung di ngan dé thu duge 16p phu cing. Vi du, dbi véi 16p phu thude loai
16p phu lién két hodc 16p phit ngoai, néi chung thoi gian bao quan trong binh can phai
nho hon 1 gio khi nhiét dd bén ngoai niam trong khoang tir 20 dén 30°C. Hién nay, mot
trong cdc phuong phap dé diéu chinh thoi gian bao quan trong binh nay 1a phu thudc

ban chét cta cac thanh phﬁn duogc st dung, nhu chét xuc téc.

Vi tat cd cac ly do nay, ngay nay cdc chién lugc mdi dé chong bam dinh cua
vi¢c dong bam dudi nudc, va cu thé dong bam trong moi trudong bién, dang dugc phat

trién.
Ban chit ky thuit ciia sang ché

Muc dich clia sang ché 14 dé xudt vat phdm c6 dic tinh chéng dong bam c¢6 cac
16p pht thu duoc bang cach st dung son chdng dong bam chira céc thanh phan khong

bi cAm (thudc diét sinh vat hodc chit xtc tac) va khong chura thiéc.

Do d6, sang ché dé cap dén vat pham co6 dic tinh chong déng bam va dugc du
dinh dé str dung trong moi trudng nude, dic biét 1a trong mdi truong nude bién, bao

gdm:

a) nén mang,

-10-
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b) tuy ¥, it nhit mot 16p phu 16t trén nén mang chira it nht mot chit chong

mai mon,

¢) tuy y, it nhit mot 16p phu & gita c6 tac dung ting cuong su bam dinh gitta

cac 16p phu,

d) it nhit mot 16p ph tang cudng bam dinh hodc “I6p phi lién két”, dugc ling

phu trén 16p pht 16t hodc trén nén mang khi khong c6 16p phi 16t, va

e) it nhit mot 1op phii chdng dong bam hogc “I6p pht ngoai”, duoc ling phu

trén 16p phu tang cudng bam dinh hodc 16p phu lién két,

vét phdm nay, khac biét & chd, 16p phu chéng doéng bam va/hoic 16p phu lién két dugc
tao ra tir hdn hop polyorganosiloxan dé hoa rian R khong chira chét xtc tac kim loai, va
khéc biét & chd vat phdm nay bao gdm, thanh phan thir nhét 14, hdn hop nén silicon B
c6 kha nang hoa ran bang phan tng da tring ngung dé tao ra thé dan hdi silicon va thir
hai 13, lwong hiru hidu xuc tac cia it nhat mot chit xuic tac da tring ngung A 1a hop

chét hiru co da duoc silyl héa, va c6 cong thire chung (I):

H
/
RN Rs
N Rs
/ | _Rq
N\ R4——-"S[\
R
Ro )

trong do:

-R, vaR,, cothé la giéng nhau hodc khéc nhau, doc 1ap v6i nhau la nhém alkyl
hod tri mdt mach thing hoic mach nhanh, nhom xycloalkyl, hoic nhom
(xycloalkyl)alkyl, vong nay duogc thé hodc khéng duge thé va c6 thé chira it nhat mot
nguyén tir khac loai, nhém arylalkyl, nhém floalkyl hodc nhom aryl, nhém nay dugc
thé hodic khong duge thé, hodc Ry 1R ,R 381, trong d6 Ry, Ry, va Ry3 1a nhom alkyl hoa

tri mot mach thing hoic mach nhénh,
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- R3 1a nguyén tir hydro, nhom alkyl hoa tri mdt mach théng hoac mach nhanh,
nhom xycloalkyl, nhém alkyl dugc thé béng vong, vong nay dugc thé hoac khong
duoc thé va c6 thé chira it nhét mot nguyén tor khac loai, nhom arylalkyl, nhém
floalkyl, nhém alkylamin, nhom alkylguanidin hodc nhém aryl, nhém nay duogc thé

hodc khong duoc thé, hodc alkylalkoxysilan,

- R4 12 nhom alkyl mach thang hodc mach nhanh chtra 1 t&i 50 nguyén tu, tot

hon 1a tir 1 dén 20 nguyén tir khac loai ¢ thé duoc chon tir O, S va N,

-Rs, Rg va Ry, ¢6 thé 1a gidng nhau hodc khac nhau, doc 1ap v6i nhau 1a nhém
alkyl mach thing hosc mach nhanh, nhém thom, nhom alkoxy hodc nhom

trialkylsilyloxy c6 cong thirc (I”) sau:

/
—0—8—R

-R, R’ va R”, ¢6 thé 1a giéng nhau hodc khac nhau, doc 14p v&i nhau 1a, nhom
C,-C, alkyl mach théng hoac mach nhanh hodc nhém thom,
v6i diéu kién, néu R 1 nguyén tir hydro, thi R 1an R, déu khong phai 1a nhom

trén co s& hydrocacbon héa tri mot mach thrfmg.
M3 ta chi tiét sang ché

Pé dat duge muc dich nay, cac tic gia sang ché da hoan toan ngac nghién va bt
ngd phat hién ra rang cac hop chét hitu co da duoc silyl hoa c6 cong thirc chung (I) la
cac guanidin da dugc silyl hoa dugce thé ba hodic bbn 14n c6 thé tao ra cac lop phu hiru
ich 1am 16p phu lién két hoic 16p pht ngoai trong Gmg dung chéng dong bam. Céac 16p
phti thu dugc theo sang ché c6 cac dic tinh bam dinh déng chd ¥ trén cac nén mang da
dugc dugc xttr ly nhu vay trong khi déng thoi tao ra bé mit rat tron nhin sau khi xtr ly,

voi ndng luong bé mat thap, khién cho cac sinh vat rat khé bam vao.
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Céc tac gia sang ché ciing da khic phuc duoc dinh kién vé mat k§ thuat, nhu da
néu nhu trong cbéng bd don qudc t& s6 WO 2004/020525, trong d6 cac chit xuc tac c6
cu tric twong tw, nhu 1,3-diphenylguanidin, 1,3-di-o-tolylguanidin, 1,3-
dimetylguanidin hogc 1,1,3,3-tetrametylguanidin, can phai dugc két hop véi cac chit
tao lién két ngang ddc biét ¢ kha nang phan mg mach va dit tién (cac hop chat silan

chira nhém chire 1-metylvinyloxy), dé tao lién két ngang trong cac ché pham RTV.

Céc hop chat da duoc silyl hoa theo séng ché co cong thurc chung (I) la
guanidin c6 thé thu dugc va didu ché duge mot cach rat dé dang, cling nhu cac chat
xtc tac. Chung c6 wu diém 14 ¢ trang thai l6ng, khong mau, khong mui va tan trong
cac chét nén silicon duge sir dung trong c4c ung dung chéng déng bam. Ngoai ra,
guanidin d& dugc silyl hoa theo sang ché duoc st dung trong cac hé silicon dé tao lién
két ngang v6i ham lugng rit thip, va tuy thudc vao ham lugng, 1am cho né thich ting
v6i thoi gian bdo quan trong binh, trong khi dong thai dam bao c6 duogc cac két qua

my man véi cac thé dan hoi thu duogc.

That tha vi khi thay rang, ngoai cac wu diém vé mat sinh thai hoc (khong co
thiéc va dong), viéc st dung hdn hop polyorganosiloxan d& hoa rin R khong chira chit
xuc tac kim loai theo sang ché khién cho c6 thé diéu ché dugc cac son véi cac mau

khac nhau, ké c4 mau trang, boi vi khong c6 dong oxit.

Vat liéu bat ky duge sir dung trong moi truong dudi nudce va sé bi ban co thé la-
nén mang theo sang ché. Cac nén mang c6 thé 1a cac vat liéu dong tau, nhu thép khong
gi, nhom, gS, cac soi thuy tinh duogc tAm bé.ng nhya va vt liéu compozit khac bét ky.
Cac vat liéu dugc str dung cho cac h¢ kénh dao, nhu bé tong, chét déo, thép va sdt va
céc kim loai khac ciing c6 thé duoc phi. Céc bé chira nuée, bao g6m cac bé boi, c6 thé
bi ban. Céc vat liéu duogc st dung dé tao ra cac bé la giéng hodc tuong tu voi cac vét

liéu dugc sir dung dé tao ra cac hé théng kénh dao.
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Nén mang c6 thé duge phii bang 16p phii 16t khong chira hodc chira it nhat mot
chét chéng mai mon. Lép pht chéng mai mon nay chira chét chéng mai mon, ¢ thé 1a
bat ky san phdm trc ché qua trinh mai mon hodc thoai bién ctia nén mang, sau d6 phan
Ung voi moi trudong cua nd. Cac san pham chéng mai mon nhu vay la da biét trong linh
vuc k§ thuét nay. Chung ¢ dang hai thanh phén, bao gdm san pham nén ¢6 nhom chire
epoxy va chét xuc tic hoa ran. Lép pht chdng mai mon thuong c6 do day nam trong

khoang tir 0,10 dén 0,75 nm.

Lép phu 16t trung gian c6 tac dung tang cudng suw bam dinh gifta cac 16p phu co
thé duge tao ra tir cac san phim da biét va/hodc thuong mai. N6i chung, ching dugc
tao ra tir san phdm hai thanh phan trén co s& hé epoxy-amin va da biét d6i v6i nguoi

¢6 hiéu biét trung binh trong linh vuc ndy.

Céc vi du vé cac ché phdm dé diéu ché 16p phu chdng mai mon hodc 16p pha 16t
ting cuong bam dinh & gitra 12 da duge mo ta trong sich tra ciru “Protective Coatings.
Fundamentals of Chemistry and Composition”, cia C.H.Hare, do Technology

Publishing Company, Pittsburgh, cong bb nam 1994.

MB3i 16p phu cua vat pham theo séng ché ¢ thé dugc phu bang cac quy trinh da
biét trong linh vuc ky thuét nay. Cac quy trinh nhu vay bao gbm phu bang ban trai,
phun, nhing, con lan, hodc quy trinh phu bét ky thuong dugc st dung dbi voi son.
Ngoai ra, cac 16p phu khac nhau cua vat phim theo sing ché duogc 1am khd theo cach

thuong dugc str dung trong linh vuc nay.

Khi 16p pha chéng dong bam (hoidc 16p pht ngoai) theo sang ché duoc sir dung,
né ¢6 thé duge két hop véi 16p pht ting cudng bam dinh (hodc 16p phu lién két) co
ban chét da dang va khac nhau. Khi 16p phu ting cudng bam dinh (hodc 16p phu lién
két) khong duge tao ra tur ché phdm theo sang ché, thi 16p phu 16t nay co6 thé co ban
chéit da dang va khéc nhau. Vi du, no6 ¢6 thé duoc tao ra tir polyuretan, cao su tu nhién
hoac téng hop tuy y duoc clo hoa, 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 cach khac, nhu
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da duoc mo ta trong patent US-5,449,553, 16p phu lién két duoc tao ra tir ché pham dé
hoa rén trong moi trudong khong khi 4m bao gdm chét xtc tac trén co s& thiéc da trung
ngung, chét tao lién két ngang nhu etyl silicat va copolyme thu dugc tir san pham phan
rng cua polysiloxan hitu co véi silylhydroxy cé dau tan cing la monome dé polyme
hoéa nhu styren hoic diolefin lién hop, vi du 1,3-butadien. Theo vi du khac, da dugc

md ta trong patent EP-1670866, 16p phu lién két duogc tao ra tir ché pham bao gom:

(i) chét tao mau va chét don véi luong nam trong khoang tir 0 dén 60% trong

luwong uét; va
(ii) phén con lai la pha trén co s& chét két dinh bao gdm:

- mot ho#c nhiéu polysiloxan chira nhom chirc amin voi lugng nam trong

khoang tir 1% dén 90% trong lugng udt,

- mot hodc nhiéu polysiloxan chira nhém chic epoxy véi lugng ndm trong

khoang tir 1% dén 90% trong luong udt, va

- chét tang cudng bam dinh dugc chon tir nhom bao gbm polysiloxan chira
nhom chire hydroxyl, polysiloxan chira nhom chirc va polysiloxan chia nhom chuic

C,-C,4 alkoxy vo6i luong ndm trong khoang tir 0 dén 20% trong lugng wét.

Céc vi du khac v& 16p phu lién két thong thudng da duoc md ta trong patent My 56

4,861,670.

Theo mdt phuong an dugc uu tién, chét xuc tac da trung ngung A la hop chat
hitu co d3 duoc silyl hoa dugc chon tir nhém bao gdm cac hop chat tir (1) dén (54)

sau:
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(32 (55) (33)
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Cac hop chat co cong thic (I) duge st dung theo sang ché thu duoc, theo

phuong phép didu ché bao gdm budc cho carbodiimit ¢6 cong thirc (II)

Ry
N==g ==t

Ry (H)

phéan L’fng v&i amin bac mot hodc bac hai ¢ cong thire (I1I)

/Qg Rs
N
Ri Ry

()

trong d6 Ry, Ry, Rs, Ry, Rs, Rg va Ry 1a nhu duoc xéc dinh trén day.
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No6i chung carbodiimit thu dugc tr ure hodc thioure, ban than chung thu dugc,
vi du, bﬁng cach cho amin RINH, bdc mdt va isoxyanat R2ZNCO phan trng vé1 nhau.

Carbodiimit 14 cac san phdm c6 ban trén thi truong va da biét trong linh vuc nay.

Amin bac mdt hodc bac hai ¢6 cong thic (III), duoc sir dung trong sang ché,
chtra it nhat mot nhém dugc silyl héa. Cac amin nhu vay la da biét trong linh vurc nay
va néi chung dugc st dung trong linh vuc silicon lam chét tang cudong bam dinh. Cac
amin, trong d6 Rs = Rg = R; = ORg, hodc Rs = Me va Rg = R; = ORg, hodc Ry = Rg =
Me va R; = ORg, voi Me la nhom metyl va Rg la nhommetyl hodc etyl, la c6 ban trén

thi truong.

Phuong phap dugc str dung nhu vy bao gdm phuong phap tong hop don gian

va khong tén kém di tir cac san phdm thong thuong.

Theo cach khac, carbodiimit va amin da dugc silyl hoa dugc dun nong voi su

cd mit hoac khéng c6 mét cia dung moi.

Theo cach khac, phan (mg cta carbodiimit c6 cong thire (II) voi amin ¢6 cong
thire (I11) duge tién hanh khong c6 dung mdi. Phan tng nay c6 thé duoc tién hanh ¢
nhiét d6 moi trudng, nhung tdt hon néu dugc dun nong tGi nhiét d¢ da, phu thudc vao
phan Ung thé amin (III). Do v4y, néu R3=H, mong mudn 12 nhiét d6 khong vuot quéa
100°C va néu R3#H, khi nhiét do cang cao, thi thoi gian phan ing cang ngan. Do vay.
nhiét d6 s& nim trong khoang tr 20 dén 150°C, t6t hon 1a nim trong khoang tir 70 dén

130°C.

C6 thé st dung luong du ctia mdt hodc nhiéu thanh phdn trong sb cac thanh
phén: trong trudong hop du chét d& bay hoi carbodiimit, lugng du nay s& dugc loai trir
& cudi phan tng, ddng thoi néu dung mdi chi 1a mot loai, va néu amin 1a du, thi n6 sé
tham gia khong nhiing vao qué trinh xuc tac, ma con co tac dung tang cuong bam
dinh. Luong du c6 thé nam trong khoang tir vai phan trim dén vai duong luong, tot
hon 13 nim trong khoang tir 10% dén 1 duong lugng. Khi hop chat véi lugng thiéu

duoc tiéu thu mot cach hoan toan, dung mdi, néu thich hop, va tuy y lugng du cua hop
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chat khac duge lam bay hoi, va san phdm dugc tao thanh, thuong 1a dang 16ng khong

nhot 1dm, duge st dung khi nd nhu 14 chat xtc tac trong phan Gng da trung ngung.

Luong cac chit xic tac da tring ngung A theo sang ché 1a ndm trong khoang tir
0,1% t6i 10% tdng trong luong, tot hon 1a ndm trong khoang tir 0,1% dén 5%, néu n6

la ché pham mot thanh phan hozc hai thanh phan.

Theo mot phuong an dac biét duge wu tién, hdn hop polyorganosiloxan dé hoa
rdn dé tao ra 16p phu chéng déng bam ciing chtra luong hitu hiéu xtc tac cua it nhat
mdt chit xtic tac da tring ngung A theo sang ché va nhu dugc xac dinh trén day va

hdn hop nén silicon B bao gom:

- it nhat mot dau polyorganosiloxan C ¢6 kha nang tao lién két ngang bang

phan Uung da trung ngung dé tao ra thé dan hoi;

- it nh4t mot hop chét L thdm tach & bé mit ctia 16p phi chdng dong bam khi

mang dan hoi duoc tao ra, do vay lam ting tic dung “chéng dong bam™;

it nhat mot chét tao lién két ngang D;

tuy y, it nhat mot chét tang cuong bam dinh E;

“tuy v, it nhat mot hitu co chira silic va/hodc vo co khong chira silic chét don

- tuy y, it nhat mdt chat tao mau, mot chat nén tao mau hodc mdt chat tao

mau H, va
- tuyy,it nhét mot dung mdi K.

Vi du v& c4c hop chét L thim tach & bé mit ctia I6p phi chong dong bam khi
mang dan hdi duoc tao ra, do vay c6 tac dung lam tang tic dung “chéng dong bam”,

la:
a) cac dau polyorganosiloxan c6 cong thirc chung (II) sau:

-21-



222178

R2-8i-X~(8$i0),-Si-X-5i-R*
b2 e T e fa
R? R’ ®R* R

n
trong do:

. Rl gbc alkyl, aryl hodc alkenyl, cac gbc metyl va phenyl 1a dugc wu tién
(vi du, dac biét dugc uu tién la dau metylphenylpolysiloxan, nhu dugc mé ta, vi du,

trong cong b6 don yéu ciu cap patent My s6 A-4 025 693),

- X la nguyén tr oxy hodc nhém c6 hod tri hai trén co s¢ hydrocacbon chtra

tir 1 t6i 8 nguyén tir cacbon,

- n la mdt sd xac dinh dé thu duoc dipolysiloxan hitu co c6 do nhot nam

trong khoang tir 10 dén 1x10° mm?/s & nhiét d¢ 25°C.

Céc dau polyorganosiloxan nay c6 thé tuy v dugce ghép va bao gdbm céc nhom
acrylic, amit, amin, carbonyl, carboxylic, cacboxylat, thiol, thioete, ure, amoni béc

bédn, floalkyl hoic perfloalkyl .

Céac dau ghép hodc polydimetylsiloxan khdi chira it nhdt mot khoi polyete (v6i

vi du nhém polyetylen glycol va/hodc polypropylen glycol) cling ¢6 thé duoc st dung,

b) hop chét 1éng trén co s& hydrocacbon: vi du, polyolefin nhu copolyme
etylen/propylen, va cu thé polyisobuten c6 trong lwgng phén tir thap (t¢i 5000 g/mol va

t6t hon 1 ndm trong khoang tir 300 dén 500 g/mol),

¢) hop chit hitu co 1éng dugc chon tir polydien, polyeste, polyisoxyanat,
polyuretan, polyepoxit, floalkyl, floete, cac déu bdi tron (xem, vi du, patent FR-A-2
375 305), va cdc chét déo hod (vi du cac este cia axit béo ¢6 thé tuy y dugc thé bing
cac nguyén tir khac loai hodc cac este cia axit phosphoric hoédc cac hop chét trén co

s halohydrocarbon). Polyetylen glycol, polypropylen glycol hoac dau thau dau ciing
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¢6 thé duoc st dung, va chung ciing tao ra cac ddc tinh chdng chay trong khi phu ché

phém,
d) cac khéi parafin 1ong va sap thudc loai vazolin (JP-A-83/013 673).
e) polyme déo nhiét nhu PVC,
f) copolyme vinyl clorua/vinyl axetat (Kokai JP-A-79/026 826), hodc

g) céc chét hoat dong bé mat cation, anion, khdng ion hodc ludng tinh (JP-A-

85/258 271).

Vi du vé cac dung mdi K bao gém: cic dan xuat trén co s¢ hydrocacbon béo.
vong béo hodc thom, nhu cac dung moi spirit trang, xyclohexan, toluen,
octametyltrisiloxan hoac xylen, va este nhu metoxypropyl axetat, n-butyl axetat va 2-
etoxyetyl axetat, va hdn hop cia chung. Lugng dung mdi duoc xac dinh tuy thude vao
rht’rc do sir dung hoac nén mang can duoc Xir ly, theo cach dé thu dugc son ¢o dd nhot

¢6 thé chip nhan dugc.
Mo ta hdn hop nén silicon B:

Céc hdn hop nén silicon dugce sir dung trong séng ché, lién két ngang va hoa ran
bang phan tmg da tring ngung, 1a da biét. Cac hdn hop nay la da duge mo ta mot cach

chi tiét, cu thé, trong nhiéu patent, va cac hdn hop nay déu co ban trén thi truong.

Céac hdn hop nén silicon nay c6 thé 1a loai mdt thanh phan, tic la duoc bao goi
trong mdt bao goi, va 6n dinh trong khi cat gitr khi khong c¢6 mit cia hoi am, va dé
hoa ran khi ¢6 hoi 4m, cu thé, hoi am dugce tao ra bdi khong khi xung quanh hodc boi

nuée duge tao ra trong hdn hop nén nay trong khi st dung né.

Ngoai céc hdn hop nén mot thanh phan, ¢6 thé st dung cac hdn hop nén hai
thanh phan, tirc 12 cac hdn hop nén duoc bao géi trong hai bao gbi. hoa ran ngay khi
duoc cho két hop véi chit xic tac da tring ngung theo sang ché. Chung dugc bao goi

sau khi két hop véi chét xtc tac trong hai phan doan riéng biét, c6 thé mot trong cac
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phén doan nay chua, vi du, chi chét xtc tac theo sang ché hoac hon hop véi chét tao

lién két ngang.

Tét hon, néu dau polyorganosiloxan C la  polyme  o,0-
dihydroxypolydiorganosiloxan c¢6 do nhot nam trong khoang tir 50 dén 5000000 mPa.s
& nhiét do 25°C, va tét hon néu chét tao lién két ngang D 1a hop chat hitu co silicon ¢6
nhiéu hon hai nhém d& thuy phan dugc lién két voi cdc nguyén tir silic cho mdi phan
tir. Dau polyorganosiloxan C ciing c¢6 thé duoc tao chirc & cac diém cudi mach cia no
v6i gbe dé thiy phan thu dugc bing cach ngung tu tién chit mang nhom chic
hydroxyl voi silan tao lién két ngang mang cac gdc dé thiy phan. Dau
polyorganosiloxan C nay c6 kha ning tao lién két ngang bang phan Gng da trung
ngung dé tao ra thé dan hdi c6 thé tuy y dugc ghép véi it nhat mot khdi polyete (vi du,
v6i nhom polyetylen glycol va/hodc polypropylen glycol), khéi polyacrylat hodc khdi

polymetacrylat.

Pé lam chét tao lién két ngang D, c6 thé ké dén:

- cac silan c6 cong thirc chung sau (va cac san pham thity phan mot phan cua
silan nay):
R Si(OR)aiy
“trong do:
- chc gbce R', c¢6 thé 1a giéng nhau hodc khac nhau, la cac gbe trén co sO
hydrocacbon ¢o tur 1 dén 10 nguyén tir cacbon bao gdm:
- céc gbe alkyl C;-C,g, nhu cac gbc metyl, etyl, propyl, butyl, pentyl, 2-
etylhexyl, octyl va dexyl ,
- cac gde vinyl, alyl va hexenyl , va
- c4c gbe Cs-Cq xycloalkyl nhu céac gbc phenyl, tolyl va xylyl,
- cac gbe R?, ¢6 thé 1a gidng nhau hodc khéac nhau, 1a cac gbc alkyl ¢ tir 1 t&i 8
nguyén t&r cacbon, nhu céac gbc metyl, etyl, propyl, butyl, pentyl hodc 2-etylhexyl,

hodc cac géc C;-Cg oxyalkylen, va k bﬁmg 0, 1 hodc 2.
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Dé lam vi du vé cac goc C;-Cg alkoxyalkylen, co6 thé ké dén cac gdc sau:

CH3OCH;CH,-

CH;OCH;CH(CHa)-
CH3;OCH(CHg)CH.-
CoHsOCHCHCH-

Céc chit tao lién két ngang D 1a cac san pham silicon dé kiém trén thi truong ;
ngoai ra, viéc st dung chung trong cac ché phdm hoa rén & nhiét do trong phong la da
biét; Cu thé, xem cac cong bd don patent Phap s6 FR-A-1 126 411, FR-A-1 179 969,
FR-A-1 189 216, FR-A-1 198 749, FR-A-1 248 826, FR-A-1 314 649,
FR-A-1423 477, FR-A-1 432 799 va FR-A-2 067 636.

Trong sb cac chit tao lién két ngang D, ddc biét duoc uu tién la
alkyltrialkoxysilan, alkyl silicat va alkyl polysilicat, trong do cac gbc hiru co 1a cac

gbc alkyl hoa c6 tir 1 t6i 4 nguyén tir cacbon.

Pé lam vi du khac vé cac chit tao lién két ngang D c¢6 thé duoc st dung, ddc

biét hon, cé thé ké dén cac hop chat silan sau:

- propyltrimetoxysilan,

- metyltrimetoxysilan,

- etyltrimetoxysilan,

- vinyltrietoxysilan,

- metyltrietoxysilan,

- propyltrietoxysilan,

- tetraetoxysilan,

- tetrapropoxysilan,

- céc silan thudc loai 1,2-bis(trialkoxysilyl)etan , nhu:

1,2-bis(trimetoxysilyl)etan hoac 1,2-bis(trietoxysilyl)etan,

- tetraisopropoxysilan,

- hodéc: CH;Si(OCHs)s; C,H;sSi(OC,Hs);5;
C,H;Si(OCH;);CH,=CHSi(OCH;);;  CH,=CHSi(OCH,CH,OCH3)3,C6HsSi(OCH;)s;
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[CH;][OCH(CH3)CH,OCH;]Si[OCH;],,Si(OCH3)4;  Si(OCyHs)s; Si(OCH,CHyCHs )
Si(OCH,CH,CH,CHjs),,Si(OC,H;OCHj3)4; CH3Si(OC,H,OCH3)3; CICH,Si(OC,Hs)s.

Pé 1am vi du khac vé& chét tao lién két ngang D, c6 thé ké dén etyl polysilicat

hoac n-propyl polysilicat.

Céc chét tao lién két ngang D khac cling ¢6 thé duoc st dung 1a céc silan co

cong thirc chung sau (va cac san pham ctia phan Gng thily phan mot phan silan nay):

R Si(Y)a

trong do:

- cac gbe R, ¢6 thé 1a gidng nhau hodc khic nhau, 12 nhu duoc xac dinh trén
day,

- céc gbe Y, co thé 1a gidng nhau hodc khac nhau, 1a cac nhom d& thiy phén

nhu, vi du, cac nhém amin, amido, aminoxy, oxim, axyloxy va alkenyloxy.

Noi chung, thuong st dung chét tao lién két ngang D voi lugng nam trong
khoang tur 0,1 dén 60 phan trong luong cho mdi 100 phan trong luong
polyorganosiloxan C c¢6 kha ning tao lién két ngang bang phan tng da tring ngung dé

taora thé dan hoi.

Do viy. ché phdm theo séng ché c6 thé chira it nhat mot chét ting cuong bam

dinh E nhu, cac hop chét hitu co silic mang ca:
(1)  mot hodc nhiéu nhom dé thiy phan dugce lién két vai nguyeén tir silic, va

(2)  mot hodc nhiéu nhém hitu co duoc thé bing cac gbc chira nguyén tir nito hogc
dugce chon tir nhom bao gbm céc gbc (met)acrylat, epoxy va alkenyl , va tham chi tot
hon nita 13 tir nhém bao gébm céc hop chét sau dudi dang mot minh hodc dudi dang

hdn hop:
vinyltrimetoxysilan (VIMO),

3-glyxidoxypropyltrimetoxysilan (GLYMO),
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metacryloxypropyltrimetoxysilan (MEMO),

[HN(CHo)a]SIOCH,CH,CHa)s,
[HaN(CHz)3]SI{OCHs)s
[HaN(CH,)s1Si(OC2Hs)s
[HN(CH2)]Si(OCHs)s
[HoNCH,CH(CH3)CH,CH,]SICH3(OCHs) »
[HaNCH;]Si(OCHa)s
[n-CsHg-HN-CHJSi{OCHa3)s
[HoN(CH2)2NH(CH2)s]Si{OCHs)3
[HaN(CH2)2NH(CH,)s)Si(OCH2CH,0CH3)s3
[CHsNH(CHZ)2NH(CHo)s]Si(OCHs)s
[H(NHCH,CHa)2NH(CH,)s]Si(OCHs)s
HQ(CHz)NH(CHZ}aSii(OG-yQ

OCH(CH,)CHOCH,

H, ( CH ) NH(CH, ), Si-CH=CH,
(OCH;),
Cac silan  thudc loai 3-ureidopropyltrialkoxysilan, nhu: 3-

ureidopropyltrietoxysilan hodc 3-ureidopropyltrimetoxysilan,

hodc cac oligome polyorganosiloxan chtra nhém hitu co nhu vdy v6i ham luong

16n hon 20%.

Péi v6i cac hdn hop nén mot va hai thanh phan, cic san phdm & dang rat min,
c6 dudng kinh hat trung binh nhé hon 0,1 um, duoc s dung dudi dang chit don vo
co F. Trong sb do, chat don nay la cac silic oxit bbc khéi va silic oxit két tia; noi
chung dién tich bé mit riéng BET cua chung 16n hon 40 m?%/g. Céc chét don nay cling
c6 thé dudi dang cac san phim dang hat thd hon, c6 duong kinh hat trung binh 16n hon
0.1um. D& lam vi du v& cac chét don nhu vy, c6 thé ké dén thach anh nghién nho, dat
tao silic oxit, canxi cacbonat, déat sét nung, titan oxit loai rutil, sat, k&m, crom, zircon

hodc magie oxit, cac dang nhom oxit khac nhau (hydrat hoa hodc chua hydrat hod), bo
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nitrit, lithopon, bari metaborat, bari sulfat va cdc vi hat thuy tinh; néi chung ching c6

dién tich bé mat riéng nho hon 30 m%/g.

Céc chét don nay co thé duogc cai bién bé miit béng cach xur ly vdi céac hop chét
hitu co silic khac thuong duge str dung cho muc dich nay. Do vy, cac hop chét htu
co silic nay co thé 1a organoclosilan, diorganoxyclopolysiloxan, hexaorganodisiloxan,
hexaorganodisilazan hodc diorganoxyclopolysilazan (Pon yéu cau cong bd don Phap
sb FR-A-1 126 884, FR-A-1 136 885 va FR-A-1236 505, va (Don yéu ciu cong bd
don Anh s6 GB-A-1 024 234). Trong hau hét c4c truong hop, chat don da duge xu ly
chira tir 3% dén 30% trong lugng céac hop chit hitu co silic. Chét don ¢6 thé bao gdm
hdn hop chira mot vai loai chét don c6 ¢& hat khac nhau; do vay, vi du chung c6 thé
chira tir 30% dén 70% silic oxit & dang hat min ¢6 dién tich bé mit riéng BET 16n hon
40 m*g va tir 70% dén 30% silic oxit & dang hat thd hon 6 dién tich bé mit riéng nho

hon 30 m*/g.

Muc dich dua cac chat don vao la dé tao ra cac déc tinh co hoc va luu bién tot

cho thé dan hoi thu dugce tir viée hoa ran ché pham theo sang ché.

DPé két hop véi cac chét don nay, co thé st dung chit tao mau vo co va/hoac
hitu co. Vi du vé chat tao mau H la: sat oxit do, kém oxit, mudi than, graphit, st oxit
vang, titan oxit tréng, crom oxit, coban oxit, chi oxit, mau xanh nudc bién va
molypden do6 va vang, hodc chit tao mau hitu co di biét dugc su dung rdng rai trong

linh vuc son dudi nude.

Cac chit bd tro va cac chét phu gia (cac chét tao sol-gel thudn nghich, cac chay
chéng chay, v.v.) thuong sir dung khac c6 thé duoc két hop trong ché pham theo sng

14
A

ché.

Ngoai cac thanh phan chinh, cac polyme polyorganosiloxan mach thang khong
phan Ungg co thé dugc dua vao, t&t hon 12 nhim muc dich tic dong dén cac dac tinh
vat ly cua ché phém theo sang ché va/hoic dén cac dac tinh co hoc cua thé dan hdi thu

duoc tir viéc hoa ran cac ché pham nay.
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Céc polyme polyorganosiloxan mach thang khong phan ungg nay la da biét; cu
thé hon, ching bao gbém: cac polyme o,m-bis(triorganosiloxy)dipolysiloxan hitu co c6
dd nhot it nhét béng 10 mPa.s & nhiét d0 25°C, dugc tao thanh chu yéu tur don vi
diorganosiloxy va tir khong qua 1% don vi monoorganosiloxy va/hodc siloxy, cac gbe
hitu co duoc lién két véi cac nguyén tir silic duge chon tir cac gbc metyl, vinyl va
phenyl , it nhét 60% cac gdc hiru co nay la gbc metyl va t6i da 10% la cac gbc vinyl.
D0 nhét cia cac polyme nay co thé dat toi vai chuc triéu mPa.s & nhiét do 25°C; do
d6 chung bao gém céc diu co vé bé ngoai tir 1ong dén nhét va cdc gom tir mém dén
cting. Ching dugce tao ra theo cac ky thudt thong thuong da dugec md ta mot cach cu
thé trong cac don yéu cdu cip patent Phap sb FR-A-978 058, FR-A-1025 150.

FR-A-1108 764 va FR-A-1370 884. Tét hon. néu cac dau a.o-
bis(trimetylsiloxy)dimetylpolysiloxan ¢6 d nhét nam trong khoang tir 10 mPa.s dén
1000 mPa.s & nhiét dd 25°C duoc st dung. Cac polyme dong vai tro lam chat déo hoa
¢ thé duoc dua vao véi ty 1€ tdi da bang 70 phin, tot hon la tir 5 t6i 20 phan, cho 100
phéan dau polyorganosiloxan C c¢6 kha nang tao lién két ngang bing phan tmg da trung

ngung.

Ché phém theo sang ché ciing co thé chua it nhat mot nhya silicon H1. Céac
nhuya silicon nay la cac polyme polysiloxan hitu co mach nhanh da biét va c6 ban trén
thi trudong. Trong mdt phan ti, ching co it nhét hai don vi khac nhau duoc chon tir cac
nhom c6 cong thire R***3Si0y,, (don vi M), R***,Si0,), (don vi D), R**’SiOs;, (don vi
T) va SiOy; (don vi Q). Céc gbc R>” 1a gidng nhau hodc khac nhau va dugc chon tur
gbc alkyl mach thang hodc mach nhénh, va céc gbc vinyl, phenyl va 3,3,3-triflopropyl.
Tét hon, néu cac gbe alkyl c6 tir 1 t6i 6 nguyén tir cacbon. Cu thé hon, dé lam cac gbc

“alkyl R, ¢6 thé ké dén cac gbc metyl, etyl, isopropyl, tert-butyl va n-hexyl. Tt hon.
néu cac nhua nay duoc hydroxyl hoa va, trong truong hop nay, 6 ham luong nhom

hydroxyl nim trong khoang tir 5 dén 500 duong luong/100g.

Pé 1am vi du vé nhua, ¢6 thé ké dén nhuwa MQ, nhua MDQ, nhya DT va nhua

MDT.
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Dé tao ra ché pham theo sang ché, trong truong hop ché pham mot thanh phan,
cin phai st dung thiét bi tron déu, dudi hoi 4m bang cach c6 hodc khong sir dung
nhiét, cac thanh phan co ban khac nhau ma céac thudc phi trg va cac chat phu gia néu
trén co thé tuy y duoc bd sung vao. Toan b thanh phén c6 thé duoc nap vao thiét bi

theo trinh tu bat ky.

Sang ché ciing dé cap t6i phuong phap phu 16p phu chbéng déng bam 1én nén
mang dugc du dinh dé stir dung trong moi truong nude, khac biét & chd phuong phap

nay bao gdm céc budc sau:

a) tuy ¥, phu it nhat mot 16p phu 16t, lén nén mang chira it nhat mot chat chdng mai

- mon,

b) tuy y, phu it nhit mot 16p phu 16t trung gian ¢6 tc dung tang cuong sy bam dinh

gitra cac 16p phu va hoa ran 16p phu 16t néu trén,

¢) phu 16p pht ting cuong bam dinh hodc 16p phu li€n két 1én 16p phu 16t néu trén

hodc nén mang néu trén khi khong c6 16p phu lot,

d) hoa rén 16p phu lién két néu trén,

¢) phu 16p phu chéng dong bam hoic 16p phi ngoai, va
f) hoa rin 16p phi chéng déng bam néu trén,

phuong phap néu trén khac bi€t ¢ chd 16p pha chdng déng bam va/hodc 16p phu lién
két duoc tao ra tir hon hop polyorganosiloxan dé hoa rén R theo sang ché va nhu duge

mo ta trén day.

P day cua 16p phii duge phi co thé thay doi va cac 16p phi dang mang mong
c6 d6 diy nim trong khoang tir 12 dén 1000 micro (véi diéu kién la 16p ldng phi nay
la dbng nhat) cho cic két qua tét. Do day tiéu chuén cua cac 16p pht khac nhau 1a

khodng 50 wm déi véi 16p phit 16t, 150 wm di v6i 16p phu lién két va 150 pum dbi voi
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16p pht ngoai. Tat nhién, céc chuyén gia trong linh vyc s& c6 thé didu chinh do day

cua cac 16p pht khac nhau theo két qua mong muon.

Muc dich cudi cung cia sing ché la dé cap dén viéc phi hon hop
polyorganosiloxan dé hoa rdn R theo sang ché va nhu duge mo ta & trén, dé tao ra 16p
pht ting cuong bam dinh lién két hodc 16p phu chéng dong bam ngoai cung cho son
duoc ding dé bao vé vat phdm chéng lai sy bam dinh ct"la c4c sinh vét séng trong

nudc.

Cac hon hop nén mét thanh phén da duoc mod ta mdt cach chi tiét, vi du, trong
cac patent EP 141 685, EP 147 323, EP 102 268, EP 21 859, FR 2 121 289 va FR 2

121 631. dugc dua vao trong ban md ta nay bang cach vién dan.

Céc hdn hop nén hai thanh phan da dugc mo ta 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, dugc dua vao trong ban mo ta nay bing cach vién dan.

Céac wu diém va cac du hiéu tiép theo clia sang ché s& tré nén dé thay hon qua

cac vi du nham muc dich minh hoa sau.

Vi du thuc hién sang ché

) Piéu ché cic chat xic tac theo sang ché

1. 1,2-diisopropyl-3-(3-(trimetoxysilyl)propyl)guanidin (1)

AL

0°C l Rt
Ne==C===N & . )\
N ST gi0Me)
“ 3

HNT N sioMe) H

Hon hop chtra 11,74g (3-(trimetoxysilyl)propyl)amin (0,0654mol) va 9.9¢g
diisopropylcarbodiimit (0,0785mol, du 20%) dugc dun néng & 80°C trong thoi gian
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6h30. Sau d6, phan tich GC cho thdy mtrc do chuyén hoa ctia amin 1én hon 97%. Hon
hop cubi khong mau duge 1am bay hoi t6i kho ¢ nhiét do 100°C dudi ap suit 2 mbar
trong 2 gio, dé thu duogc 22,5¢ chét 16ng khong mau co dd nhét thap, twong (mg véi

hop chit guanidin mong doi.

'H NMR/CDCl; (ppm): 0,69 (2H, m), 1,12 (12H, d), 1,63 (2H, quint.), 2,99 (2H, 1),
3,48 (11H, bs - do chuyén dich ciia proton isopropyl dugc sat nhdp vdi cac proton

metoxy).

2. 1-(3-(dietoxy(metyD)silyl)propyl)-2,3-diisopropylguanidin (5)

N

80°C
N e (G e )
- \N‘//‘\wM&ost

Hﬁquii[OEnz H I( J2

Hon hop chira 28,94g 3-(dietoxy(metyl)silyl)propylamin (0,151mol, du 20%)
va 5,9g diisopropylcarbodiimit (0,126mol) dwgc dun néng & 80°C trong thoi gian 9h

(murc chuyén hoa cua carbodiimit 1a 97,3%).

Hdn hop cudi khdng mau duge loai bd cac chit dé bay hoi & nhiét do 100°C
dudi 4p sudt 2mbar trong 2h dé thu duoc 44g chat 1éng khong mau c¢6 do nhdt thap.
tuong ung v6i hdn hop gdm hop chit guanidin mong doi va amin da dugc silyl hoa

v6i luong du (9,8% trong luong).

'H NMR/CDCI; (ppm) ctia guanidin dd dugc silyl hoa: 0,0 (3H, s), 0,54 (2H, m), 1,01
(12H, d), 1,1 (6H, t), 1,49 (2H, m), 2,88 (2H, ), 3,46 (2H, m), 3,64 (4H. quad.).

3. 2.3-diisopropyl-1-metyl-1-(3-(trimetoxysilyl)propyl)guanidin (7)
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Hon hop chia 60,5g N-metyl-(3-(trimetoxysilyl)propyl)amin (0,313mol) va
47,6g diisopropylcarbodiimit (0,376mol, du 20%) duoc dun nong ¢ 100°C trong thoi
gian 3h30 (muc do chuyén hoa ctia amin 16n hon 99%). Hén hop cubi khong mau
duge loai bd cac chat d& bay hoi ¢ nhiét d6 100°C dudi ap suat 2 mbar trong 2 h dé thu
duoc 99,5g chat 16ng khong mau co dd nhdt thdp, tuong tmg véi hop chét guanidin

mong doi.

'H NMR/CDCI; (ppm): 0,5 (2H, m), 1,0 (12H, 2 d), 1,53 (2H, quint.), 2,61 (3H, s),
2,98 (2H, t), 3,21 (1H, sept), 3,32 (1H, sept), 3,48 (9H, s).

4. 2.3-diisopropyl-1-metyl-1-(3-(metyldimetoxysilyl)propyl)guanidin (10)

e A

== ==

HN
;v. HN M\SE(OMeJQ ! ?‘(OME}Q

" Hdn hop chira 27g N-metyl-(3-(metyldimetoxysilyl)propyl)amin (0,152mol, du
20%) va 16g diisopropylcarbodiimit (0,127mol) duge dun nong ¢ 100°C trong thoi
gian 8h (mtrc do chuyén héa ctia carbodiimit 12 98%). Hbn hop cudi khong mau dugce
loai bd cac chit dé bay hoi ¢ nhiét d 100°C dudi ap suét 2 mbar trong 2 h dé thu dugc
39,3g chét 16ng khong mau c6 do nhot thdp, trong tng v6i hop chét guanidin mong

doi, chira 2% trong lugng amin ban dau.

'H NMR/CDCI; (ppm) cta guanidin: 0,0 (3H, s), 0,46 (2H, m), 0,97 (12H, m), 1,46
(2H, m), 2,58 (3H, s), 2,95 (2H, t), 3,18 (1H, m), 3,28 (1H, m), 3,40 (6H, s).
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5. 1-Butyl-2.3-diisopropyl-1-(3-(trimetoxysilyl)propyl)guanidin (13)

; 120°C HN

N =G == ’)\
N T siOMe s

Hon hop chia 45g N-butyl-(3-(trimetoxysilyl)propyl)amin (0,191mol) va
28,95g diisopropylcarbodiimit (0,229mol, du 20%) dugc dun nong ¢ 120°C trong thoi
gian 20h (mutrc do chuyén hoa cta amin 14 93% ). Hon hop cudi khong mau dugc loai
b6 céac chit dé bay hoi ¢ nhiét o 120°C dudi ap suét lmbar trong 2 h dé thu duoc 67¢g
chét 16ng khong mau c¢6 do nhdt thdp, twong tng v&i hop chét guanidin mong doi,

chira 4 % trong lugng amin ban dau.

'H NMR/CDCl; (ppm) ctia guanidin: 0,58 (2H, m), 0.88 (3H, t), 1,07 (12H, 2 d), 1,26
(2H, sext.), 1,44 (2H, quint.), 1,58 (2H, quint.), 3,06 (4H, t), 3,30 (1H, m), 3.41 (1H,
m), 3,55 (9H, s).

6. 1.1-bis(3-(trimetoxysilyl)propyl)-2.3-diisopropylguanidin (19)

> HN/l\
190°C

=== w’ﬂl\vw\
&
SiOMe
AN s oM e Mk

\""\,-S i(OMe); I\/\SJ(OM e)y

Hon hop chia 30,84g bis(3-(trimetoxysilyl)propyl)amin (0,0903mol) va 13,68¢
diisopropylcarbodiimit (0,1084mol, du 20%) dugc dun nong & 110°C trong thoi gian
31h (mirc d6 chuyén hoa ctia amin la 94%). Hbn hop cudi khong mau dugc loai bé cac

chit d& bay hoi & nhiét o 100°C du6i ap sut 2 mbar trong 2 git dé thu dugc 42g chat
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long khong mau c¢6 dd nhot thp, twong tmg véi hop chét guanidin mong doi, chira 4%

amin ban dau.

"H NMR/CDCl; (ppm) ctia guanidin: 0,56 (4H, m), 1,07 (12H, m), 1,57 (4H, m), 3,05
(4H, t), 3,30 (1H, sept.), 3,43 (1H, sept.), 3,54 (18H, s).

7. 2.3-dixyclohexyl-1-metyl-1-(3-(trimetoxysilyl)propyl)guanidin (34)

Hon hop chia 23,23g N-metyl-(3-(trimetoxysilyl)propyl)amin (0,12mol, du
20%) va 20,65g dixyclohexylcarbodiimit (0,1mol) dugc dun néng ¢ 100°C trong thoi
gian 6 h (mtrc do chuyén héa cua carbodiimit 1a 94%). Hon hgp cudi khong mau dugc
loai bo céc chit d& bay hoi & nhiét do 100°C dudi ap suat 2 mbar trong 2h dé thu dugc
41,3g chit 16ng khong mau c6 do nhdt trung binh, twong Gmg véi hop chét guanidin

mong dgi, chira 6% amin ban dau.

'H NMR/CDCI; (ppm) ctia guanidin: 0,58 (2H, m), 1-1,4 (10H, m), 1,5-2 (12H, m),
2,69 3H, s), 2,8-3,1 (2H, m), 3,07 (2H, t), 3,56 (9H, s).

8. 2.3-diisopropyl-1-[(3-etoxysilyl)propyl]-1-[2-[2.3-

(diisopropyl)guanidino]etyl]guanidin (54)
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P

Nwﬁm}; 1390 \f\&/ ,J/\ ’-’4

Do Sf(OiPr)g
__< . NH \)/ WO“
an HN -

e SEOMEYs \!/
232 propanol, reflux

Hon hop chira 20,01g N-[3-(trimetoxysilyl)propyl]etylendiamin (0,09mol) va

27,26g diisopropylcarbodiimit (0,216mol, du 20%) dugc dun nong & 90°C trong thoi
gian 8 gio va ¢ nhiét do 70°C trong thoi gian 72 h ( mre do chuyén hoa cua diamin la

100%, 93% dbi voi cac hop chat trung gian monoguanidin).

Hdn hop cudi khdng mau duge loai bo cac chit dé bay hoi & nhiét do 100°C
duéi ap sudt 2 mbar trong 2 h @8 thu duogc 41,6g chit 1ong rat nhét, chit 16ng nay két
tinh sau vai phut. Chét rén duogc hip thu véi 50ml 2-propanol, va dung dich nay duoc
hdi luu, trong khi chung cAt metanol tao thanh, trong thoi gian 3 gio, va sau do lai
dugc lam bay hoi t6i khd dé thu duoc chat 1ong ¢6 do nhot trung binh, twong ung voi

hop chét guanidin mong doi, véi mirc do thé SiOMe(OiPr), trung binh.

9. 2.3-diisopropyl-1-metyl-1-(3-(bis(trimetylsilyloxy)metylsilyl)propyl)guanidin (12)

N BN

HN
)\ /l\ (MegSi)gCl €excess J\
o /
N NW Sikte(Q Medz MEaS'DK / SlMe(GSiMe3)2

Hon hop chura 2g 2,3-diisopropyl-1-metyl-1-(3-
(metyldimetoxysilyl)propyl)guanidin, 10g hexametyldisiloxan va 50 mg kali silanolat
dugc dun nong & 100°C trong thoi gian 24h. Sau khi 1am ngudi. moi truong duc dugc

pha loang bang heptan. Sau do, huyén phu duge loc va duge lam bay hoi toi kho dé
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thu dugc 2,5g chét 16ng khong mau khdng nhét. Phén tich 'H NMR cho théy ring su

trao ddi d3 duogc dién ra & mac hon 90%.

1) Diéu ché 16p phi ngoai

Ché pham: tat ca cac lugng déu dugce tinh theo phén trong luong.

80 phan dau polydimetylsiloxan o,o-didugc hydroxyl hoa c6 do nhét bang
3500cp

10 phan etyl silicat

5 phan dau metylphenylpolysiloxan la san pham ctia cong ty Bluestar Silicones
¢6 tén Rhodorsil Huile 510V100°

2 phandau metylphenylpolysiloxan la san pham ctia cong ty Bluestar Silicones
¢6 tén Rhodorsil Huile 550°

3 phan silic oxit Aerosil 200® 1a san phdm ctia cong ty Degussa

1 phindau thau dau

0,7 phin chét tao mau Bayferrox 130F® 1a san phdm ctia cong ty Bayer

0,1 phan chat phan tan Disperbyk 140® 1a san pham ctia cong ty Byk

20 phan xylen

Puoc bd sung vao ché pham nay 1a cac ché pham sau:

- Ché phdm 1: 2mmol chdt xuc tac (7): 2,3-diisopropyl-1-metyl-1-(3-

(trimetoxysilyl)propyl)guanidin.

- Ché phim 2: 2,2mmol chat xtc téc (34): 2,3-dixyclohexyl-1-metyl-1-(3-

(trimetoxysilyl)propyl)guanidin.

- Ché phém so sanh 1: 2mmol tetrametylguanidylpropyltrimetoxysilan (guanidin

da duoc silyl hoa dugc thé nam lan)
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Thoi gian can thiét dé thu dugc bé mat kho (hodc thoi gian khong dinh) va cling thoi

gian bédo quan trong binh tvong rng v6i ba ché pham nay dugc mo td mot cach chi tiét

trong bang dudi day.
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™~

I.

O

/

Bang I
Chét xuc tac dugce thir | Lugng Thoi gian khong | Thoi gian  bao
nghiém (mmol) dinh quan trong binh
(phut) (phut)
Ché pham 1 Hon
Chét xtc tac (34) 2,0 36 60 phut
theo sang ché
Ché pham 2 Hon
Chét xuc tac (7) 2,2 30 60 phut
theo sang ché
Ché pham so sénh 1 Hon
tetrametylguanidyl- 2 65 60 phut
propyltrimetoxysilan

“Thoi gian khong dinh” = thoi gian can thiét dé thu duoc bé mat khd.

Cac chét xuc tac theo sang ché (cac ché phdm 1 va 2, guanidin da dugc silyl hoa
duoc thé bdn 1an) khién cho c6 thé thu dugc bé mat khong dinh nam trong khoang tur
30 dén 36 phut sau khi phi ching. Mat khac, ché pham dugc xic tac bang
tetrametylguanidylpropyltrimetoxysilan (ché pham so sanh 1, guanidin dugc silyl hoa

dwoc thé nam 1in) cAn 65 phut (tuc la thoi gian hon 100% hon) dé thu dugc bé mat

khong dinh.

I11) Panh gid muc do chéng dong bam
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Hai tAm kim loai duoc lam béng thép da duoc lam sach bé mat béng cach phun
cat va khtr ddu m& dugce phi bang 16p phu 16t epoxy (dugc tao ra tir SigmaShield 610°
1a san phdm cua cong ty Sigmakalon) day khoang 50pm. Sau khi lam kho trong thoi
gian 72 gid & nhiét do moi truong, 16p phi lién két (duoc tao ra tir SigmaGlide 790 1a
san pham ciia cong ty Sigmakalon) day khoang 150 micro dugc phu 1én. Sau khi lam
kho trong thoi gian 48 gid ¢ nhiét do moi truong, 16p phu ¢ 16p phi ngoai day
khoang 150 um dugc tao ra theo cac ché pham 1 va 2 di dugc mé ta & trén trong phan

IIT) dugce phu lén.

Sau lam kho trong thoi gian 48 gio ¢ nhiét do moi truong, cac tdm nay duge
ngdm trong mdi trudong bién (trong nudc bien) va duge ki€ém tra sau 12 va 23 tuén sau

ngam trong nudc bién.

Sau khi rira nhiéu lan bang nudc, mic do chong dong bam duoc dang gia la
100, diéu nay chi ra rdng hoan toan khong c6 mat ctia cc sinh vét trén tam da duoc

phu nay.
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1. Vat phdm c6 dic tinh chéng dong bam va dugc du dinh dé st dung trong moi

truong nude, dac biét 1a trong moi truong nude bien, bao gom:
a) nén mang,

b) tuyy, it nhat mot 1op phi 16t trén nén mang néu trén chira it nhat mot chat

chong mai mon,

¢) tuy ¥, it nhat mot 16p pht 16t trung gian c6 tac dung ting cuong su bam

dinh giira cac 16p phu,

d) it nhit mot 16p phu ting cudong bam dinh hodc [6p phu lién két, duoc lang

pht trén 16p phu 16t hodc trén nén mang néu trén khi khong c6 16p phu 16t, va

e) it nhit mot 16p phii chdng déng bam hodc 16p phi ngoai, duge ling phu

trén 16p phu ting cuong bam dinh hodc 16p phu lién két néu trén,

khac biét & chd, 16p phu chdng dong bam va/hodc 16p phit lién két dugc tao ra tir hon
hop polyorganosiloxan dé hoa rdn R khong chira chit xuc tac kim loai, va bao gom,
thanh phin thir nhét 13, hdn hop nén silicon B ¢6 kha ning héa ran bing phan tmg da
tring ngung dé tao ra thé dan hdi silicon, va thanh phan thtr hai 1, it nhat mot chat xtc
tac da trung ngung A, voi luong c6 tac dung xuc tac nim trong khoang tir 0,01% toi
10% téng khbi luong, trong d6 chét xtc tac nay 1a hop chét hitu co da dugc silyl hoa

¢6 cong thire chung (I):

H

>_‘ /
R4.-——-S|/ Re
* g
trong do:
-R, va Ry, c6 thé 1a gibng nhau hodc khac nhau, doc 14p v6i nhau 1a nhom alkyl

hoa tri mot mach théng hoic mach nhanh, nhém xycloalkyl, hodc nhom
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(xycloalkyl)alkyl, nhém mach vong nay cé thé duoc thé hodc khong dugc thé va c6
thé chira it nhat mot nguyén tr khac loai, nhém arylalkyl, nhém floalkyl hodc nhom
aryl dugc thé hoac khong dugc thé, hodc R ;R ,R5Si, trong do Ry, R}, va Ry5 1a nhom
alkyl hod tri mot mach thing hoic mach nhénh,

- R3 1a nguyén tir hydro, nhém alkyl hoa tri mdt mach thang hoac mach nhanh,
nhoém xycloalkyl, nhom alkyl duoc thé bang nhém mach vong dugc thé hodc khong
duoc thé va co thé chira it nhit mot nguyén tir khac loai, nhom arylalkyl, nhom
floalkyl, nhém alkylamin, nhom alkylguanidin hodc nhom aryl duoc thé hodc khong
dugc thé, hoic alkylalkoxysilan,

- R4 1a nhém alkyl mach théng hoac mach nhanh chua tr 1 téi 50, tdt hon la tur
1 t6i 20 nguyén tir khac loai duoc chon tir nhom bao g61n O, SvaN,

-Rs, Rg va R; ¢6 thé 1a gibng nhau hodc khac nhau, doc lap v6i nhau 1a nhom
alkyl mach théng hodic mach nhdnh, nhém thom, nhom alkoxy hodc nhdém

trialkylsilyloxy c6 cong thirc (I”) sau:
R
—0—5—R
Ril

-R, R> vaR”, co thé 1a giéng nhau hodc khac nhau, doc 1ap véi nhau la nhom
C,-C, alkyl mach thing hodc mach nhanh hodc nhém thom,
v6i didu kién, néu Rs 14 nguyén tir hydro, thi R, va R, khong 1a nhom trén co s¢

hydrocacbon hoa tri mot mach théng.

2. Vit phim theo diém bat ky trong s cic diém néu trén, trong do chat xtc tac da
tring ngung A 14 hop chét hitu co dd dugc silyl hoa dugc chon tir nhém bao gdm céc

hop chat tir (1) dén (54) sau:

AN N NsioMe)s Hy N si0Ed, i " siosives)s
N N L’i N ” N

L @) )
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\[ N SilOMes

(19)

H H

\rN\‘/N\/\ﬂ/\/\Si(OMQk

o

@D

(\/Si(OEt)a

N\/\/si(OEl)g

e " \L(osm%)z
N N
H
O]
ST g081Meg)

AT

®

\N/\/\li(OSiMea)g
N N
H

(12)

NN g 0siMes)s
‘ )\
/\H \N

(15)

/E\/AE\/(\SI(OSM%);,

.
N N
H

18)

Ho o
\(N\(N\/\H/\/\‘Si(OEt);;

T
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H H H .
\l/N\[/N\/\N/\/N\/\/S'(OMe)S
H

(25)

YHY H\/\m/’\/ Il'\‘{\/\/Si(c"ﬂ)ﬁl

-

26)

iPr
HN N,
Pr Py

HILTN\//\N/\/N\\/\\/SKOME)S
HN)\N—"TPF
"
@7

N~—ipr

iPr
HN N—;
iPr Y ~~iPr

\/\ N/\/ N\/\/Si(OiPr)S

=
-
pran

(24)

iPr
HN N
iPr 7 e

H
HN N N Si(OEY),
\r \//\N/\\/ N i 3

I

N~—ipy R
HT N—iPr
Pr

(28
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Q HN/\\/\: SKOME)zO\ /OSKOE{)Z O\ /O&(OSLMea)z

H
(32) (55) (33)
N/\/\SI(OMe)a \N/\/\Si(OEt)3 \N/\//\SI(OSiMeS)a
L) AL
lr:ll N’ ” N
(34 (3%) (36)
\N/\//\.‘Li(OMe)z \N/\/\LI(OEM O\ \N/\/\Li(OSIMea)g
QLTS L0 05
{:1( N H N II:I{ N
37 (38) (39

/\/\N/\/\SE(OMe)a @N/\/\Sf@ﬁk ?‘\\/\N/\//\Si(oswea)a

AL AL AL

(40) 41y (42)
O:\N Si(OMe); O:\N SOt O:\i SIOSiMe3)3
PN A0 A
43) (44) 45)

Q (\/SI(OMG Q Si(OEt)3

N\r N\/\/Sl(OMe)a N \ \/\/SI(OEt)3

3 ENU

(46) “7)

8) (49)
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H H H
O/N\“/n\/\ N/\/\S‘(OME)3 O/ N\I(N\/\N/\/\sa(OiPr)s
< O 'O

A O

(50) (51)

o
HN\l/ ™~

(54

3. Vat phdm theo diém 1, khac biét & chd, hdn hgp polyorganosiloxan R ¢6 thé dugc
hoa ran dé tao ra 16p phu chéng déng bam, va hdn hop nay ciing chira lugng hitu hiéu

xtc tac cla it nhit mot chét xuc tac da trung ngung A nhu dugc xac dinh trong diém 1

hodc 2 va hdn hop nén silicon B bao gom:

- it nh4t modt dau polyorganosiloxan C c6 kha ning tao lién két ngang bang

phan tng da trung ngung dé tao ra thé dan hoi;

- it nh4t mdt chat tao lién két ngang D;

- it nhAt mot hop chit L thim tach & bé mat ctia 16p phu chdng dong bam khi

mang dan hdi dugc tao ra, do vy lam ting tac dung “chdng dong bam™;
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- tuy y, it nhat mot chét tang cuong bam dinh E;

- tuyy,it nhat mot chit don hitu co chira silic va/hodc vo co khong chira silic

- tuyy,it nhéat mot chét tao mau va/hoic chét tao mau bazo H, va

- tuy ¥, it nhat mot dung moi K.
4. Phuong phép phu 16p phu chéng déng bam 1én nén mang duoc du dinh dé s dung
trong mdi trudong nude, khic biét & chd, phuong phéap nay bao gdm cac bude sau:

a) tuy v, phu it nhit mot 16p pha 16t chira it nhit mot chit chong mai mon 1én
nén mang nay,

b) tuy y, phu it nhét mét 1op phu 16t trung gian c6 tac dung ting cuong bam

dinh & gifta cac 16p phu, va hoa rén 16p phu 16t trung gian nay,

¢) phu 16p phu ting cuong bam dinh hodc 16p phu lién két 1én 16p phu 16t hodc

nén mang néu trén khi khong c6 16p phu lot,
d) hoa rén 16p phu lién két néu trén,
¢) phu 16p phu chéng dong bam hodc 16p pht ngoai, va
f) hoa rin 16p phii chéng dong bam néu trén,
khéc biét & chd, 16p phu chdng déng bam \}é/hoac 16p phu lién két, khi co mit, duoc

tao ra tir hdn hop polyorganosiloxan dé hoa ran R nhu duoc xac dinh trong diém bt

ky trong so0 cac diém néu trén.
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