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16p nén soi, trong d6 ché pham xir ly nay bao gém mdt hodc nhiéu hop chat polyme thu
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nhom thu duoc tir isoxyanat va it nhit mot nhém hydrocacbon c6 it nhat 16 nguyén tur
cacbon.
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Linh vire ki thut dwoc dé cap

Sang ché dé cap dén phuong phap xir ly 16p nén soi, phuong phap nay bao gom
bude phi ché pham xtr 1y khong chira flo v6i lugng du dé tao ra kha ning chdng thim
w6t cua 16p nén soi. Sang ché con dé cap dén 16p nén soi duge xir 1y bang phuong phap
nay.

Tinh trang k§ thuit ciia sang ché

Ché phiam dung dé xur 1y cac 16p nén soi dé lam tiang kha ning chéng tham uét cua
16p nén da biét va duoc md ta trong cac tai lidu, vi du, trong tai liéu “Fluorinated
Surfactant and Repellents,” E. Kissa, Surfactant Science Series, vol. 97, Marcel Dekker,
New York, Chapter 12, p. 516-551, hoac trong tai li¢u “Chemistry and Technology of
Silicones,” by W. Noll, Academic Press, New York, Chapter 10, p. 585-595; tuy nhién,
ludn ¢6 nhu cau déi véi cac ché pham tao ra kha nang chong tham udt cao, cu thé la kha
nang chéng thim uét ban dau cao, va trong cic truong hop nhit dinh, tao ra do bén ky

nude cao, dic biét 1a cac ché phém khong chtra flo.
Bén chét ky thuit ciia sang ché

Muc dich cta sang ché 1a dé xudt phuong phap xir 1y 16p nén soi st dung ché

pham xtr 1y dang soi khong chia flo.
M3 ta chi tiét sang ché

Theo mot phuong an, sang ché dé xuat phuong phap xtr ly 16p nén soi, phuong
phap nay bao gébm budc phu ché phim xir ly khong chira flo v6i lugng du dé tao ra kha
nang chdng tham udt cta 16p nén soi, trong d6 ché pham xir Iy nay bao gdm mot hodc
nhiéu hop chit polyme thu duge tir phan Gng polyme héa cua it nhat mot monome
(met)acrylat bao gdm it nhat mot (thuong 1a, mot) nhom thu duge tir isoxyanat va it nhat
mdt (thuong 1a, mot) nhoém hydrocacbon co it nhat 16 nguyén tir cacbon (va theo mot 56

phuong an, 1én dén 60 nguyén tir cacbon).
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Theo mot phuong an khac, sang ché dé xuat phuong phap xur ly 16p nén soi,
phuong phap nay bao gébm budc pht ché pham xir Iy khong chira flo voi luong du de
tao ra kha ning chdng thim w6t ctia 16p nén soi, trong d6 ché pham xur Iy nay bao gom
mot hodc nhiéu hop chat polyme thu dugc tir phan tmg polyme héa cua it nhit mot

(met)acrylat co it nhat mot trong cac cong thirc sau day:
C13H37-NH-C(0)O-CH2CH>-OC(O)C(R?)=CH, (Cong thirc Ta);
C13sH370C(O)NH-CH,CH;,-OC(0)C(R*)=CH, (Cong thirc 1Ta); hodc
C13H370-C(O)NH-C7H-NHC(0)O-CH2CH2-OC(0)C(R*)=CH> (Cong thirc I1la);

trong d6 R?, R*, va R® doc 1ap 1a H hoac CHs.

Theo mot phuong an khac, sang ché dé xuat 16p nén soi duge xur ly bang phuong
phap theo sang ché. Lop nén soi nay c6 thé duge chon tir nhém bao gOm vai soi, da

thudc, tham, giéy, va vai khong dét.

Trong ban md ta nay, ché phdm xu ly “khong chia flo” dung dé chi ché pham xur
ly chtra it hon 1% trong luong (1% trong luong) flo trong ché pham xu ly dua trén cac
chit ran, liéu co6 trong ché pham xu 1y co dic hodc pha sian khong. Theo céc phuong én
nhét dinh, ché phdm xur ly “khéng chta flo” ding dé chi ché pham xu 1y chua it hon
0,5% trong luong, hodc it hon 0,1% trong luong, hodc it hon 0,01% trong lugng. Flo ¢o6

thé & dang hop chét chua flo hitu co hodc vo co.

Thudt ngtt “polyme™ hodc “hop chit polyme” bao gdm céc hop chat véi it nhét 1a
10 don vi lap. Polyme nay bao gdbm homopolyme va copolyme (véi hai hogc nhiéu loai
don vi monome, bao gdm terpolyme, tetrapolyme, va céc polyme tuong tu). Hop chét

polyme nhu vay c6 trong lugng phan tir trung binh bang it nhét 1a 3000 Dalton.

Thuat ngit “gdc” dung dé chi mot phan ctia phén tir hitu co ban dau giir lai sau khi

phan tng.

Thuét ngir “hydrocacbon” dung dé chi nhom hiru co vé co ban khong chua flo ma
chtra hydro va cacbon. Nhém hydrocacbon nhu vay co thé 1a mach vong (bao gdm vong
thom), mach théng, hodc mach nhanh. Nhom hydrocacbon thich hop bao gém cac nhém
alkyl, nhém alkylen, nhom arylen, va cac nhém tuong tu. Trur khi ¢6 quy dinh khac,

nhom hydrocacbon thuong chuia tr 1 dén 60 nguyén tir cacbon. Theo mot sé phuong an,
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nhém hydrocacbon chira tir 1 dén 30 nguyén tir cacbon, tir 1 dén 20 nguyén tir cacbon,
tir 1 dén 10 nguyén t cacbon, tir 1 dén 6 nguyén tir cacbon, tir 1 dén 4 nguyén tir

cacbon, hodc tir 1 dén 3 nguyén tir cacbon.

Thuat ngit “alkyl” dung dé chi nhom hoa tri mot 1a gbe cta alkan va bao gdm cac
nhém alkyl mach théng, mach nhanh, mach vong, va hai vong, va hon hop cua chung,
bao gdbm ca hai nhém alkyl duoc thé va khong dugc thé. Trir khi ¢6 quy dinh khéc,
nhom alkyl thudng chia tir 1 dén 60 nguyén tir cacbon. Theo mot s6 phuong an, nhom
alkyl chtra tir 1 dén 30 nguyén tir cacbon, tir 1 dén 20 nguyén tir cacbon, tir 1 dén 10
nguyén tir cacbon, tir 1 dén 6 nguyén tir cacbon, tir 1 dén 4 nguyén tir cacbon, hodc tir 1
dén 3 nguyén tir cacbon. Cac vi du vé cic nhom “alkyl” gdom, nhung khong gici han 6,
metyl, etyl, n-propyl, n-butyl, n-pentyl, isobutyl, t-butyl, isopropyl, n-octyl, n-heptyl,
etylhexyl, xyclopentyl, xyclohexyl, octadexyl, behenyl, adamantyl, norbornyl, va cac

nhém tuong tu.

Thuat ngtr “alkylen” ding dé chi nhém hoa tri hai la gbc cua alkan va bao o0m céac
nhom la mach th:fmg, mach nhanh, mach vong, hai vong, hoac hon hop cia ching. Tru
khi ¢6 quy dinh khéc, nhom alkylen thuong co tir 1 dén 60 nguyén ti cacbon. Theo mot
s6 phuong an, nhém alkylen c6 tir 1 dén 30 nguyén tir cacbon, tir 1 dén 20 nguyén tir
cacbon, tir 1 dén 10 nguyén tir cacbon, tir 2 dén 10 nguyén tir cacbon, tir 1 dén 6 nguyén
t&r cacbon, hodc tir 1 dén 4 nguyén tir cacbon. Céc vi du vé cic nhom “alkylen” bao 26m
metylen, etylen, 1,3-propylen, 1,2-propylen, 1,4-butylen, 1,4-xyclohexylen, 1,6

hexametylen, va 1,10 decametylen.

Thuat ngit “arylen” dung dé chi nhém hoéa tri hai la thom va, tuy y la, vong
cacbon. Arylen ¢6 it nhat mot vong thom. Tiy y, vong thom c6 thé c6 mot hodc nhiéu
vong cacbon bo sung duoc ngung tw v6i vong thom. Vong b6 sung bat ky co thé la
khong no, no mdt phan, hodc no. Trir khi c6 quy dinh khac, nhom arylen thuong c6 tir 5
dén 20 nguyén tir cacbon, tir 5 dén 18 nguyén tr cacbon, tir 5 dén 16 nguyén tir cacbon,
tir 5 dén 12 nguyén tir cacbon, tir 6 dén 12 nguyén tr cacbon, hodc tir 6 dén 10 nguyén

t cacbon.

Thuat ngit (met)acrylat diung dé chi acrylat va metacrylat.
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Thuat ngt “bao gdm” va cic dang bién thé cta n6 khong c6 nghia han ché khi cac
thudt nglt nay xudt hién trong phan mo ta va céc diém yéu cau bao ho. Cac thuat ngir
nhu vdy s€ duoc hiéu 1a ngu y bao gém ca budc hodc dau hiéu hodc nhom cac bude
hoac dau hiéu da néu nhung khong loai trir bude hodc d4u hiéu hodc nhém cac budc
hodc ddu hiéu bét ky khac. Do “gdm ¢6” ¢o nghia la gom, va gi6i han 4, bat cir ddu hiéu
gi sau cum tur “0dm ¢6”. Do d6, cum tir “obm ¢6” dung dé chi cac thanh phan da liét ké
dugc yéu cau hodc bat budc, va khong c6 cac thanh phén khac. Do “vé co ban g6m cod”
¢6 nghia 1a bao gém cac déu hiéu bat ky duoc liét ké sau cum tir nay, va dugc gidi han &
cac dau hiéu khac ma khong can tré hodc anh huong dén pham vi hoac tac dung duogc
chi rd trong phan md ta vé cac dau hiéu da liét ké. Do do, cum tur “vé co ban gdm co”
dung dé chi cac dAu hiéu da liét ké duoc yéu cau hodc bat budc, nhung cac thanh phén
khac 1a tuy y va co thé hodc khong thé c6 mat tuy thudc vao viée liéu ching ¢ anh

hudng dén pham vi hodc téc dung cua cac thanh phan da liét ké hay khong.

Céc tir “duoc uu tién” va “tdt hon 1a” ding dé chi cac diém yéu cau bao ho cua
sang ché ¢6 thé tao ra cac loi ich nhét dinh, trong cac truong hop cu thé. Tuy nhién, cac
diém yéu cu bao ho khac cting dugc uu tién, trong cac truong hop tuong tu hodc cac
truong hop khéc. Ngoai ra, viéc trich dan mdt hoic nhiéu diém yéu cau bao ho duogc uu
tién khong ngu ¥ rang cic diém yéu cau bao ho khac la khong hitu ich, va khong dugce

dung dé loai trir cac diém yéu cau bao ho khac khdi pham vi ctia sdng ché.

Trong sang ché, dang sd it “mot” khong chi duge du dinh l1a dung dé chi dang so
it, ma con bao g@)ln nhém chung cia céc vi du cu thé co thé duoc st dung dé minh hoa.
Dang 36 it dugc st dung thay thé cho céc thuat nglt “it nhat mot” va “mot hodc nhiéu”.
Céc cum tir “it nhdt mot “ va “chua it nhat mot” sau day dung dé chi mot muc bat ky
cta hai hodc nhiéu muc trong danh sach va su két hop bat ky cua hai hodc nhiéu muc
trong danh sach nay.

Thuat ngit “hodc” thuong dugc st dung theo nghia thong thuong ctia no bao gom
“va/hodc”, trir khi ngir canh thé hién rd rang theo cach khéc.

Thuat ngtr “va/hoac™ dung dé chi mot hodc tat ca cac }féu td da duoc liet ké hoac
cach két hop cua mot hodc hai thanh phan bét ky trong sb cac thanh phan da duge liét

ké.
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Ngoai ra, trong ban mo ta nay, tat ca céc sb duoc gia dinh dugc bién dbi boi thuat
ngir “khoang” va theo cac phuong an nhét dinh, tét hon 1, bang thuat ngit “chinh xac”.
Nhu dugc st dung trong ban mo ta, lién quan dén luong da dugc do, thuat ngtr
“khoang” ding dé chi su thay doi vé luong da dugc do nhu mong doi cua nguoi co hiéu
biét trung binh thuc hién phép do va tién hanh & muc than trong tuong xtng v4i muc
dich cua phép do va d¢ chinh xéc cua thiét bi do duogc su dung. Trong ban mo ta nay,

“lén dén” con s0O (vi du, 1én dén 50) bao gom ca s nay (vi du, 50).

Ngoai ra, trong ban mo ta nay, phan trich dan vé céc khoang tri s6 bang cac diém
diu mut bao gdm tat ca cac sé dugc gop vao trong khoang dé cling nhu cic diém dau
mut (vi du, khoang tri $6 nam trong khoang tur 1 dén 5 bao gém 1, 1,5, 2,2,75, 3, 3,80,
4,5,v.v.).

Thuat nglt “nhiét do trong phong” dung dé chi nhiét d6 nam trong khoang tir 20°C
dén 25°C hodc tir 22°C dén 25°C.

Trong ban mo ta nay, khi mot nhom c6 mat nhiéu hon mot 1an trong cong thic
duoc néu trong ban mo ta nay, thi mdi nhém duogce chon “doc 1ap”, cho du c6 néu cu thé
hay khong. Vi du, khi nhiéu hon mdt nhém Q c6 mat trong cong thic, thi mdi nhom Q
dugc chon doc lap. Ngoai ra, cac nhém phu duoc chtra trong cac nhom nay cling dugc

chon doc lap.

Phén tom tit néu trén cta sang ché khong duge du dinh dé mo ta mdi phuong an
duoc boc 16 hodc moi bude tién hanh cta sang ché. Phan mo ta nay sau d6 s€ minh hoa
cu thé hon cic phuong an duoc néu lam vi du. Trong mot s6 phan trong toan bo ban mo
ta, phan huéng dan duoc cung cép thong qua danh sach cac vi dy, cac vi du nay c6 thé
duoc sir dung theo cac cach két hop khac nhau. Trong mdi truong hop, danh sach da
trich din chi nén dugc hiéu 1a mot nhém dai dién va khong nén dugc hiéu 1a chi géln

duy nhét mot danh séch dé.

Sang ché dé xuat phuong phap xtr 1y 16p nén soi s dung ché pham xu ly khong
chua flo.

Ché phdm xir ly theo sang ché 1a hiru ich dé xur ly 16p nén soi dé lam tang kha

nang chong tham udt ctia 16p nén. Trong ban mo ta nay, 16p nén c6 kha ning chong
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thAm w6t néu no chimg minh cip phun tia ban dau t6i thiéu it nhat bang 80, nhu duoc
xé4c dinh bang thtr nghiém cip phun tia dugc mod ta trong phan cac vi du. Theo céc
phuong an nhét dinh, cap phun tia ban dau it nhét 1a 90, hodc it nhat la 100, nhu duoc

xac dinh bang thir nghiém cap phun tia duge mo ta trong phan cac vi du.

Theo cac phuong én nhét dinh, 16p nén soi duoc xtr ly dé cho chung tr¢ thanh chat
ky nudc bén. Trong ban mé ta nay, 16p nén c6 kha ning chéng tham uét bén néu no
chirmg minh cép phun tia bang it nhat 1a 50 sau 10 lan giat, nhu duge xac dinh bang thir
nghiém cap phun tia voi cac lan giat (va sb lan giat tuy y), duoc mo ta trong phan cac vi
du. Theo cac phuong an nhét dinh, cép phun tia it nhét 1a 80 sau 10 lan gidt, hodc it nhat
la 80 sau 20 lan giat, nhu dugc xac dinh bé‘lng thu nghiém cép phun tia vo1 cac lan giat

(va sy kho tuy y), duoc md ta trong phan cac vi du.

Thong thudng, lugng ché pham xir ly duoc str dung dé thu dugc cap phun tia ban
diu mong mudn va/hodc cip phun tia mong mudn sau khi gidt nhiéu lan. Theo céc
phuong an nhat dinh, luong ché pham xir ly it nhét 1a 0,1 phan tram trong luong (%
trong luong), hodc it nhét 1a 0,2% trong lugng, hoac it nhét 1a 0,3% trong luong SOF
(céc chét ran trén vai). Theo cac phuong an nhat dinh, luong ché pham xir ly 1én dén 2%
trong luong, hodc lén dén 1,5% trong lugng, hodc 1én dén 1% trong luong SOF (cac

chat ran trén vai).

Céc 16p nén s¢i duge néu lam vi du bao gom vai soi, da thudc, tham, gidy, va vai

khong dét.

Ché pham xir 1y theo séng ché c6 thé & dang cd, co thé chia nude véi lugng 1én
dén 80 phan tram trong lugng (% trong lugng), dua trén tong trong luong cua ché pham
xtr ly co. Theo céach khac, ché pham xu ly theo sang ché co thé & dang ché pham tron
san, ¢o thé chira nuéc véi luong nhiéu hon 80% trong luong, hodc it nhat 1a 85% trong
luong nudc, hoac it nhét 12 90% trong luong, hodc it nhét 1a 95% trong luong, dua trén
téng trong lugng cta ché pham x{r 1y tron sin. Theo cac phuong én nhét dinh, ché pham
Xt ly tron san theo sang ché chtra nudce véi luong tir 98 dén 99% trong luong, dua trén

téng trong lugng cua ché pham xr 1y tron sén.

Ché pham xu ly theo sdng ché chira mot hodc nhiéu hop chat polyme thu dugc tur

phan ung polyme hoda cua it nhit mot monome (met)acrylat bao gom it nhit mot
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(thuong 1a, mdt) nhom thu dugc tir isoxyanat va it nhat mot (thuong la, mot) nhom
hydrocacbon ¢6 it nhat 16 nguyén tir cacbon (va theo mot sb phuong an, 1én dén 60
nguyén tu cacbon). Hop chét polyme nhu vay c6 thé 1a homopolyme hodc copolyme

(bao gdm terpolyme, tetrapolyme, va cac polyme tuong tu).

Theo cac phuong an nhét dinh, hop chét polyme nhu vy bao gom it nhat 1a 10
don vi ldp, hodc it nhét 1a 20 don vi lip, hodc it nhat 1a 30 don vi lap, hodc it nht la 50
don vi lap, hodc it nhat 1a 100 don vi lap, hodc it nhét 1a 200 don vi ldp, hodc it nhat 1a
300 don vi lap, hodc it nhat 1a 400 don vi ldp, hodc it nhét 1a 500 don vi lap, hodc it nhat
la 600 don vi 1ap, hodc it nhét 1a 700 don vi 1ap, hoac it nhat 1a 800 don vi lap, hodc it
nhat 12 900 don vi ldp, hodc it nhat 1a 1000 don vi lap. Theo cac phuong an nhat dinh,
hop chat polyme nhu vy bao g6m 1én dén 10000 don vi lap.

Theo cic phuong an nhét dinh, hop chat polyme nhu vay c6 trong lugng phan tu
trung binh bang it nhat 1a 3000 Dalton, hodc it nhét 1a 10000 Dalton, hogc it nhét 1a
20000 Dalton. Theo cac phuong 4n nhat dinh, hop chat polyme nhu vay c6 trong lugng
phan ti trung binh lén dén 200000 Dalton. Theo cac phuong an nhét dinh, hop chét
polyme nhu vay ¢ trong lugng phan tir trung binh lén dén 500000 Dalton.

Monome (met)acrylat va phan tng polyme hoa cua chiing

Theo cac phuong an nhit dinh, monome (met)acrylat bao gom it nhat mot (thudong
la, mdt) nhém thu dugce tur isoxyanat (vi du, nhom uretan hoac nhom ur€) va it nhat mot
(thuong 1a, mot) nhém hydrocacbon ¢o it nhat 16 nguyén tir cacbon (va theo mot s6

phuong an, 1én dén 60 nguyén tir cacbon) ¢ it nhat mot trong cac cong thire sau day:
R'-NH-C(0)O-L'-OC(O)C(R?)=CH, (Cong thtrc I);
R3-X'-C(O)NH-L?-OC(O)C(R*)=CH, (Cdng thtrc II); hodc
R3-X2-C(O)NH-Q-NH-C(0)O-L*-OC(0)C(R®)=CH; (Cong thirc I1I).

Trong cac cong thire I, 11, va III, R!, R®, va R° ddc 1ap 1a nhom hydrocacbon co tu
16 dén 60 nguyén tir cacbon (theo cac phuong an nhit dinh, tr 16 dén 30 nguyén tir
cacbon). Cac vi du vé nhém hydrocacbon thich hgp bao gém nhém hexadexyl (C16),
nhom octadexyl (C18), nhom arachidyl (C20), nhém behenyl (C22), nhém lignoxeryl
(C24), nhom xeryl (C26), nhom montanyl (C28), nhém myrixyl (C30), nhom 2-
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dodexylhexadexyl (mach nhanh C28), nhém 2-tetradexyloctadexyl (mach nhanh C32),
va cac nhom alkyl mach thing dai ¢ tir 30 dén 60 nguyén tir cacbon (6 san dudi nhan
hang UNILIN). Theo cac phuong an nhét dinh, R® va R’ 1a nhém hydrocacbon mach
nhanh. Theo céc phwong an nhit dinh, R', R3, va R® doc 1ap 1a nhom octadexyl hodc
behenyl.

Trong cac cong thire I, II, va III, R2, R*, va R® doc 1ap 1a H hodc CHs.

Trong céc cong thue I, 11, va II1, L', L2, va L? doc lap 1a nhom alkylen mach thang
hodc mach nhanh c6 tir 2 dén 10 nguyén tir cacbon, nhom arylen (theo cdc phuong én
nhét dinh, nhom arylen co tu 5 dén 12 nguyén tur cacbon), hodc hon hop cia chung. Cac
vi du vé nhom alkylen nhu vay bao gom -CH>CHs-, -CH,CH,CHa-, -CH,CH2CH2CHo-,
va cac nhom twong tu. Céc vi du vé nhém arylen nhu vay bao g6m phenyl, naphtyl, va
cac nhom tuong tu. Céac vi du vé cac hdn hop clia cac nhom alkylen va arylen bao gb6m
benzyl, etylphenyl, va cac nhém tuong tu. Theo cac phuong an nhat dinh, L', L%, va L}
doc lap la nhom alkylen mach théng hoac mach nhanh c¢6 tur 2 dén 10 nguyén tir cacbon.
Theo céc phuong 4n nhat dinh, L', L2, va L* doc 1ap dugc chon tir nhom etylen, nhom

butylen, hodc nhom propylen.

Trong céc cong thire 11 va 111, X' va X? doc 1ap 1a O, S, -NH, hoac -N(R”), trong
d6 R7 1a nhom hydrocacbon (theo cac phuong an nhat dinh, nhom alkyl) ¢6 tur 1 dén 20
nguyén tu cacbon. Céac vi du vé nhom hydrocacbon R bao gém cac nhom alkyl nhu

metyl, etyl, dexyl, octadexyl, va cac nhom tuong tu.

Trong cong thuce III, Q 1a gbc isoxyanat hoa tri hai (tirc 13, diisoxyanat béo hodc
thom ma khong c¢6 2 nhom chirc isoxyanat). Céc vi du vé cac gbc hoéa tri hai isoxyanat

bao gbdm 2,4-toluenyl va 4,4'-metylenbis(phenyl).

Céac vi du vé monome (met)acrylat thich hop c6 cong thic I bao gbém san pham
phan Gng cua stearylisoxyanat vdi 2-hydroxyetyl(met)acrylat (tirc la, CisH37-NHC(O)O-
CH>CH,-OC(O)C(R?)=CH,), trong d6 R? la H hodc -CH3), san phém phan Ung cua
stearyl isoxyanat voi 3-hydroxypropyl(met)acrylat, va san phim phan tng cua

stearylisoxynat v&i 4-hydroxybutyl(met)acrylat.
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Céc vi du vé monome (met)acrylat thich hop c6 cong thirc II bao gdm san pham
phan (mg cua isoxyanatoetyl(met)acrylat voi rugu stearyl (tie la, CisHs7-OC(O)NH-
CH,CH,-OC(0O)C(R*)=CH,), trong d6 R* la H hoac -CH3), san phdm phan tng cla
isoxyanatoetyl(met)acrylat v6i  ruogu behenyl, san pham phan Ung cua
isoxyanatoetyl(met)acrylat véi 2-tetradexyloctadecanol, va san pham phan tng cua

isoxyanatoetyl(met)acrylat vgi octadexylamin.

Céc vi du vé monome (met)acrylat thich hop c6 cong thirc III bao gbém san pham
phan ung cta 24-toluen diisoxyanat (TDI) véi ruou stearyl va = 2-
hydroxyetyl(met)acrylat (ttrc 1a, C13H37-OC(O)NH-C7HsNHC(O)OCH2CHa-
OC(O)CR®=CH,), trong d6 R® 1a H hoac -CH3), san pham phan ung cia TDI véi rugu
stearyl va 3-hydroxypropyl(met)acrylat, san pham phan tmg ctia TDI v6i rugu stearyl va
4-hydroxybutyl(met)acrylat, san pham phan ung cia TDI véi rugu behenyl va 2-
hydroxyetyl(met)acrylat, va cac san pham tuong tu.

Theo céc phuong an nhat dinh, monome (met)acrylat bao gbm it nht mot (thuong
14, mot) nhom thu duge tr isoxyanat (vi du, nhém uretan hodc nhom uré) va it nhét mot

(thuong la, mot) nhém hydrocacbon ¢o it nhat 16 nguyén tir cacbon ¢ it nhat mot trong

s6 cac cong thic sau day:
C13H37-NH-C(0)O-CH,CH>-OC(O)C(R?*)=CH, (Cong thirc la);
C1sH370C(O)NH-CH,CH>-OC(0)C(R*)=CH, (Cong thire 11a); hodc
C15H370-C(O)NH-C7Hs-NHC(0)O-CH2CH2-OC(0)C(R®)=CH, (Cong thirc I1Ta);
trong d6 R2, R*, va R® doc lap 1a H hodc CHs.

Céc hop chat co cong thuc Ta nam trong pham vi ctia cac hop chat co cong thirc I.
Céc hop chit ¢ cong thirc Ila nam trong pham vi ctia cac hop chét c¢6 cong thire I1. Cac
hop chét c6 cong thie ITla ndm trong pham vi cua céc hop chét ¢6 cong thuc 111, trong
do Q trong cong thie 11 1a gbc isoxyanat (-C7Hs-) thu duoc tir 2,4-toluendiisoxyanat.

Céc k¥ thuat va diéu kién dé tao thanh monome (met)acrylat dugc néu trong ban
md ta nay s& dugc biét 1o béi nguoi ¢o hiéu biét trung binh vé linh vuc k¥ thuat nay.
Viéc diéu ché uretan monome (met)acrylat da cho dugc thé hién trong phéan cac vi du.

Vi du, chéit phan tmg monome (met)acrylat thich hop (vi du, hydroxy etyl acrylat) va
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chat phan tng véi isoxyanat (vi dy, steraryl isoxyanat) c6 thé duoc két hop khi c6 hodc

khéng c6 chét xtc tac thich hop.

Chét xuc tac ¢ luong thich hop (vi du, 500 phan tridu) c6 thé duge st dung, nhung
khong bat budc (cu thé néu nhiét do cao hon dugc su dung). Cac chét xuc tac duoc néu
lam vi du bao gbém dibutyl tindilaurat (DBTDL) va bismut neodecanoat (vi du,
Shepherd Bicat 8108M, ABCR Bismut (III) neodecanoat, loai chit siéu dan, khoang
60% trong axit neodecanoic (15-20% Bi), hoac Strem Chemicals Bismut (III)

neodecanoat, loai chét siéu dan, khoang 60% trong axit neodecanoic (15-20% Bi)).

Phéan tng dé tao ra (met)acrylat bang nhom thu dugce tr isoxyanat thuong co thé
duge tién hanh & nhiét do ndm trong khoang tir 40°C dén 100°C, hojc tir 70°C dén
100°C, hodc tir 75°C dén 95°C tét hon 1a trong cac diéu kién kho (vi du, khong khi
khd). Néu khong c6 chét xic tac duoc st dung, thi nhi¢t do phan tng nam trong khoang
tr 70°C dén 100°C duogc uu tién. Thong thuong, phan tng nay dugc tién hanh trong
thoi gian tir 1 dén 24 gio, hodc tir 4 dén 15 gio.

Mot hoac nhiéu monome (met)acrylat bao gém nhom thu dugc tur isoxyanat (vi du,
nhom uretan hodc nhom uré) va nhom hydrocacbon co it nhét 16 nguyén tir cacbon (va
theo mét sd phuong 4n, 1én dén 60 nguyén tir cacbon) c6 thé duoc stir dung trong cic
hdn hop khac nhau dé tao ra hop chit polyme theo sang ché. Do do, hop chét polyme c6

thé 1a homopolyme hoic copolyme.

Theo céc phuong an nhit dinh, polyme tao thanh bao gbm it nhat 1a 70%, hoac it
nhét 1a 80%, hoac it nhét 1a 85%, hodc it nhét 1a 90%, trong luong cua cac monome téng
s6, hodc tt ca cac don vi lap, bao g61n it nhat mot (thuong la, mot) nhom thu dugc tu
isoxyanat va it nhat mot (thuong la, mot) nhém hydrocacbon ¢ it nhat 16 nguyén tir
cacbon (va theo cac phuong an nhét dinh, 1én dén 60 nguyén tu cacbon, hodc lén dén 30
nguyén tu cacbon).

Theo cac phuong 4n nhét dinh, it nhit 1a 70% trong lugng, hodc it nhat la 80%
trong luong, hodc it nhét 1a 85% trong luong, hodc it nhat 1a 90% trong luong, theo
trong luong cia monome téng sd, hoic tat ca cac monome, dugc su dung dé tao thanh

cac polyme la monome (met)acrylat.
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Duoc chi ra theo cach khac, theo cac phuong an nhét dinh, it nhat 1a 70%, hodc it
nht 1a 80%, hogc it nhat 1a 85%, hodc it nhat 1a 90%, theo trong lugng clia mot hodc
nhiéu hop chit polyme thu duge tir phan Gng polyme hda cua it nhat modt monome
(met)acrylat bao gom it nhat mot nhom thu duogc tir isoxyanat va it nhit mot nhom

hydrocacbon ¢6 tir 16 dén 60 nguyén tir cacbon.

Theo cac phuong an nhét dinh, monome khong bio hoa etylen khac co thé duoc
copolyme hoa v&i monome (met)acrylat khong bao hoa etylen véi cac nhom
hydrocacbon va cac nhom thu dugce tir isoxyanat. Vi du, theo cac phuong an nhat dinh,
hdn hop phan ung dé tao thanh mot hodc nhiéu hop chit polyme bd sung bao gom
(met)acrylat ting cuong do bén. Theo cac phuong an nhat dinh, (met)acrylat ting cudong
do bén tao ra mdt hodc nhiéu hop chét polyme voi cac nhom tang cuong do bén duogc
chon tir cdc nhom isoxyanat dugc che, nhom epoxy, nhom clohydroxypropyl, nhom

hydroxyalkyl, nhom N-metylol, nhom axetoaxetoxyalkyl, va hon hop cua chung.

Cac monome khéc ¢6 thé dugc copolyme hoa véi monome (met)acrylat khong bao
hoa etylen v4i cdc nhdm hydrocacbon va cac nhom thu dugc tir isoxyanat, bao gom, vi

du:

a) monome c6 cac cong thirc I, II, va III, trong d6 R', R’, va R® la cac nhom
hydrocacbon chta tir 1 dén 15 nguyén ti cacbon (cdc monome nay bao gdm san pham
phan Ung cua butylisoxyanat véi 2-hydroxyetyl(met)acrylat, san pham phan ting cua
butylisoxyanat v&i 3-hydroxypropyl(met)acrylat, va san phim phan Ung cia 4-

hydroxybutyl(met)acrylat v&i butylisoxyanat);

b) monome khdng bao hoa etylen khac nhu hydrocacbon olefin (bao gbm isopren,
butadien, hodc clopren), vinyl, alyl hoac vinyliden-halogenua (bao gbm vinyliden clorua
hodc vinyl clorua), styren va cac dan xudt ciia né, vinyl este (bao gém vinylaxetat),
alyleste (bao gdm alylaxetat), alkylvinyl, hodc alkylalylete (bao g6m octadexylvinylete),
nitril (bao gdm acrylonitril), maleat hogc itaconat este (bao g6m di-octadexylitaconat),

va (met)acrylamit (bao gdm octadexylacrylamit);

¢) (met)acrylat khong c6 nhém lién két isoxyanat va nhém hydrocacbon ¢ it nhat
16 cacbon, nhu octadexyl acrylat, octadexyl metacrylat, behenyl acrylat, va cac nhom

tuong tu;
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d) (met)acrylat khong c6 nhém lién két thu duoc tu isoxyanat va nhém
hydrocacbon cé it hon 16 nguyén tir cacbon bao g6m 2-hydroxyetylacrylat, metyl
(met)acrylat, butyl(met)acrylat, etylhexyl(met)acrylat, dodexyl(met)acrylat, va cac

nhém tuong tu; va

e) (met)acrylat ting cudong do bén chira nhom chiic ma c6 kha ning trai qua cac
phan ung khéac, nhu phan ung lién két ngang, phan img tao céu truc dang ludi, phan ung
xur ly, ghép, va phan Gng tuong tu (cac monome nhu vdy tang cuong do bén cua kha
ning chéng tham udt ctia hop chit polyme va bao gém glyxidyl metacrylat, alyl
metacrylat, N-metylol acrylamit, 3-clo-2-hydroxy propyl(met)acrylat, san pham phan

ung cua AOI vé§i 2-butanonoxim, va hop chat tuong tu).

Theo céc phuong an nhat dinh, cic hop chét polyme tao thanh co thé duoc diéu
ché bang phan tmg polyme hoa gbe tu do ciia (i) mot hodc nhiéu (met)acrylat c6 nhom
-thu duoc tir isoxyanat va mach hydrocacbon co it nhat 16 nguyén tir cacbon, (ii) mot
hodc nhiéu (met)acrylat c6 nhom thu dugc tlr isoxyanat va mach hydrocacbon c6 it hon
16 nguyén tir cacbon, (iil) mot hoac nhiéu (met)acrylat khong c¢6 nhom thu duge tu
isoxyanat nhung ¢6 mach hydrocacbon co it nhat 1a 16 nguyén tir cacbon, (iv) mot hoac
nhiéu (met)acrylat khong co6 nhom thu dugc tr isoxyanat nhung c6 mach hydrocacbon
¢6 it hon 16 nguyén tr cacbon, va (v) mot hodc nhiéu (met)acrylat chira nhom chuc ma
¢6 kha nang trai qua cac phan tng khac, voi diéu kién la luong (met)acrylat c6 nhém
thu duoc tur isoxyanat va co it nhat 16 nguyén tir cacbon it nhat 1a 70% trong lugng,
hodc it nhat 1a 80% trong lugng, hoac it nhét 1a 85% trong luong, hodc it nhét 1a 90%

trong lugng, hodc tot hon 1a 100% trong lugng cua téng lrong monome.

Vi du, theo mot phuong an (nhu dugc minh hoa béng vi du 7), hop chét polyme la
hop chat thu dugc tir phan Gng co-polyme hoa cia “SA-AOI” uretan acrylat, co cong

thirc cAu tao sau day:
R3-X'-C(O)NH-L?-OC(O)C(R*)=CH, (Cong thurc II)
trong do:
R? 1a nhom hydrocacbon ¢6 18 nguyén tir cacbon;

R*1a H;
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[.? 1a nhom alkylen c6 2 nguyén tu cacbon; va
X'1a 0

va “AOI-MEKO” uretan acrylat, 1a acrylat tang cuong do bén véi cac nhom

isoxyanat dugc che.

Céc tir viét tit trong ban md ta nay, nhu HOEA, SI, AOI, MOL v.v.., déu dugc su
dung dé chi cac chat phan ting (vi du, monome) va cic gbc tuong Gmg trong cac polyme

do su polyme hoa.

Pé didu ché cac hop chat polyme, chat khoi mao gbe tu do ¢o thé duoc sur dung dé
khoi dau phan ting polyme hoa. Chat khoi mao gbc tu do bao g6m cac hop chét da biét
trong linh vuc k§ thudt nay va bao gébm, cu thé, cac hop chét azo nhu 2,2'-azobis(2-
metylbutyronitril), 2,2'-azobisisobutyronitril (AIBN) va 2,2'-azobis(2-xyanopentan), va
cac hop chat twong tu, hydroperoxit nhu cumen, t-butyl va t-amyl-hydroperoxit, va cac
hop chit tuong tu, peroxyeste nhu t-butylperbenzoat, di-t-butylperoxyphtalat, va céac
hop chét twong tu, va diaxylperoxit nhu benzoyl peroxit, lauroyl peroxit, va cac hop

chit tuong tu.

Phan Ung polyme hoda co thé dugc tién hanh trong cac loai dung moi khac nhau
thich hop déi v6i cac phan tng gbe tu do hitu co. Cac vi du vé cac dung mdi thich hop
bao g61n hydrocacbon béo va vong béo (vi dy, hexan, heptan, xyclohexan), ete (vi du,
dietylete, glym, diglym, diisopropyl ete), este (vi du, etylaxetat, butylaxetat), keton (vi

du, axeton, metyletyl keton, metyl isobutyl keton), va hon hop ctia ching.

Phan tng polyme hoa ciing ¢ thé duoc thuc hién trong mdi trudng nude, nhu
trong phan Gng polyme hoa nhii tuong, bang cach st dung cac chét nhii hoa va chat
khoi mao thich hop da biét boi nguoi co hiéu biét trung binh vé linh vuc ky thuat nay.
Chét nhil hoa bao gém chét hoat dong bé mat khong ion, cation, ludng tinh, hodc anion,
nhu natri alkylsulphonat, natri alkylbenzensulphonat, natri dialkylsulphosucxinat, san
phim cong (C12-Cl18)alkylalcohol-etylenoxit,  polyetoxylatdnonylphenol, hodc

amonietoxylat bac bon alkyl.

Phan tng polyme héa c6 thé duoc thuc hién ¢ nhiét do thich hop dé tién hanh

phan tng polyme hoa goc tu do. Nhiét do va dung mdi cu thé dé st dung c6 thé duoc
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lua chon dé dang béi nguoi co hiéu biét trung binh vé linh vuc k¥ thuat nay dua trén cac
yéu t& nhu d tan cia céc chét phan Ung, nhiét do can thiét dé su dung chit khoi mao cu
thé, trong lugng phan tir mong mudn, va cac yéu té tuong tu. Trong khi trong thuc té
khong can liét ké nhiét do cu thé thich hop dbi vai tht ca cac chat khoi mao va tat ca céac
dung mdi, nhiét do thich hop thong thuong la 30°C va 150°C. Theo cac phuong én nhat
dinh, nhiét do nay 1a 55°C va 90°C, hodc 75°C va 80°C. Thoi gian phan ung thudng

nam trong khoang tir 1 dén 24 gio, va thuong ndm trong khoang tir 4 dén 15 gio.
Ché pham xur ly

Ché pham xir ly chira mot hodc nhiéu hop chét polyme theo séng ché dugc su

dung lam ché pham nén nudc, cu the 1a, chat phan tan nén nudce trong nudce.

Sau khi hoan thanh phan tng polyme hoa, hon hop phan Gng cudi cing co thé
dugc phan tan trong nudc su dung chat hoat dong bé mat hodc hon hop cta cac chat
hoat dong bé mat voi lugng du dé 1am 6n dinh chat phén tan. Hop chét polyme thuong
duoc tao thanh trong dung dich trong dung moi. Chung c6 thé duoc phan tén trong nudc
bf?mg cach tron va déng hoa ky vdi su ho tro cla cht hoat dong bé mat hoac chit nhii
hoa va budc dong hoa sau do, vi du, bing may dong hda Manton Gaulin hodc may dong
hoa siéu am. Chét phan tan khong chira dung méi hitu co ¢6 thé thu dugc bang budc

chung cat dung moi sau do.

Chét phén tan dién hinh sé chta nudc véi luong nam trong khoang tir 70 dén
20000 phan trong lwong dua trén 100 phan trong lugng cua hop chét polyme hodc hon
hop cua cac hop chét nay. Chat hoat dong bé mat hodc hon hop cua cac chét hoat dong
bé mat tot hon 1a ¢6 mat voi luong nam trong khoang tir 1 dén 25 phén trong lugng,
hodc tir 5 dén 15 phan trong luong, dua trén 100 phan trong luong ctia cac hop chét

polyme hodc hdn hop ctia cac hgp chat nay.

Ché pham xu ly theo séng ché co thé chira cac chat hoat dong bé mit cation,
khong ion, anion, va/hodc ludng tinh (ttrc la, ludng tinh) thong thudng (tuc a, chat nhil
héa). Hon hop ctia cac chét hoat dong bé mit ¢6 thé duoc st dung, vi du, chtra cac chét
hoat dong bé mit ion va khong ion. Cac chét hoat dong bé mat khong ion thich hgp co
thé ¢6 tri s HLB cao hodc thdp, nhu TERGITOL, TWEEN, va cic chat tuong tu. Céc

chit hoat dong bé mat cation thich hop bao g6m cac mudi amoni mot hozc hai phan
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cudi. Chét hoat dong bé mit anion thich hop bao gém cac hop chat béo sulfonic va
carboxylic va mudi cia chung, nhu natridodexylbenzensulphonat (co san tr Rhodia,
France), va cac hop chat tuong tu. Cac chat hoat dong bé mat ludng tinh thich hop bao

gém cocobetain, sulphobetain, amin-oxit, va cac chit hoat dong bé mat tuong tu.

Theo céc phuong an nhét dinh, céc chét hoat dong bé mat thich hop dé si dung
trong ché pham xtr ly theo sdng ché duoc moé ta trong cong bo don quoc té s6 WO

2013/162704.

Ché pham xir ly theo sang ché co thé chwra it nhat mot sap parafin. Theo cac
phuong an nhat dinh, sap parafin ¢ nhiét do néng chay nam trong khoang tir 40°C dén
75°C. Theo cac phuong an nhét dinh, sap parafin c6 nhiét do nong chay ndm trong

khoang tir 60°C dén 75°C.

Khi ¢6 mit trong ché phém xt 1y cua sang ché, tong luong ctia mot hodc nhiéu sap
parafin v4i luong nam trong khoang tir 30% trong luong dén 70% trong luong, va tong
lugng ctia mot hodc nhiéu hop chat polyme véi lugng nam trong khoang tir 30% trong
luong dén 70% trong luong. Theo céc phuong an nhit dinh, tong lugng cua mot hodc
nhiéu sap parafin v6i lugng nim trong khoang tir 50% trong lugng dén 70% trong
lugng, va tong luong ctia mot hodc nhiéu hop chat polyme véi luong nam trong khoang
tir 30% trong luong dén 50% trong luong. Cac luong nay dua trén tong trong lugng cua
ché pham xtr ly (dudi dang pha san hodc dang cd).

Ngoai ra, ché pham xir ly theo sang ché ¢ thé con bao gdm mot hodc nhiéu dung
moi két tu, dung moi Chéng két dong, chit nhii héa, hodc chit on dinh chéng lai mot
hodc nhiéu vi sinh vat.

Cac phuong an dugc néu lam vi du

Phuong an 1 la phuong phap xu ly 16p nén soi, phuong phap nay bao g6m budc
pht ché pham xir Iy khong chira flo v6i lugng du dé tao ra kha ning chong tham uét cua
16p nén soi, trong d6 ché pham xtr Iy nay chira:

mdt hodc nhiéu hop chit polyme thu duge tir phan tng polyme hoa cua it nhat mot

monome (met)acrylat bao gom it nhit mot nhom thu duge tir isoxyanat va it nhat mot

nhém hydrocacbon c6 it nhat 16 nguyén tir cacbon.
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Phuong an 2 la phuong phéap theo phuong én 1, trong d6 mot hodc nhiéu hop chat
polyme thu dugc tu phan Gng polyme hoa cua it nhat mét monome (met)acrylat bao
gdm it nhat mot nhom thu duoc tir isoxyanat va it nhat mot nhom hydrocacbon ¢o tir 16

dén 60 nguyén tir cacbon.

Phuong 4n 3 la phuong phép theo phuong an 1 hodc 2, trong do it nhat 70% trong
lugng ctia modt hodc nhiéu hop chat polyme thu dugc tir phan tng polyme héa cua
monome (met)acrylat bao gdm it nhat mot nhom thu duoc tir isoxyanat va it nhat mot

nhém hydrocacbon ¢6 tir 16 dén 60 nguyén tir cacbon.

Phuong an 4 la phuong phap theo phuong an 3, trong do it nhat 1a 85% trong
luong ciia mot hodc nhiéu hop chat polyme thu duoc tir phan tng polyme héa cia
monome (met)acrylat bao g6m it nhat mot nhom thu duge tir isoxyanat va it nhét mot

nhom hydrocacbon cé tir 16 dén 60 nguyén tir cacbon.

Phuong an 5 1a phuong phéap theo phuong an bét ky trong sb cac phuong an tir 1
dén 4, trong d6 ché phdm xu 1y nay chira mot hodc nhiéu hop chét polyme thu dugc tir
phan tng polyme hoa cua it nhat mot monome (met)acrylat cé nhat mot trong cic cong

thire sau day:

R!-NH-C(0)O-L'-OC(0)C(R?*=CH, (Cong thuc I);
R3-X'-C(O)NH-L*-OC(0O)C(R"=CH, (Cong thuc IT); va
R3-X?-C(O)NH-Q-NHC(0)O-L*-OC(0O)C(R%)=CH, (Cong thuc I1I);

trong do:

R!, R%, va R® doc 1ap 1a nhoém hydrocacbon co it nhat 16 nguyén tir cacbon (va
theo mot s6 phuong 4n, 1én dén 60 nguyén tir cacbon) (theo cac phuong én nhat dinh, R?
va R’ 1a nhém hydrocacbon mach nhanh);

R2, R*, va R® doc lap 1a H hodc CHs;

L', 1.2, va L? doc lap la nhom alkylen mach thang hodc mach nhanh c6 tir 2 dén 10
nguyén ti cacbon, nhém arylen (theo cac phuong an nhét dinh, nhém arylen ¢6 tir 5 dén

12 nguyén tir cacbon), hodc hdn hop cia ching;
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X! va X? doc lap 1a O, S, -NH, hodc -N(R7), trong d6 R” la nhém hydrocacbon ¢

tir 1 d&én 20 nguyén tir cacbon; va
Q 1a gbc isoxyanat.

Phuong 4n 6 la phuong phép theo phuong én 3, trong d6 R', R?, va R doc lap la

nhom hydrocacbon ¢6 tir 16 dén 60 nguyén tit cacbon.

Phuong 4n 7 la phuong phéap theo phuong 4n 6, trong d6 R!, R, va R° doc lap la

nhom octadexyl hodc nhom behenyl.

Phuong an 8 la phuong phéap theo phuong an bat ky trong sb cac phuong an tur 5

dén 7, trong d6 L', L2, va L doc 14p 1a nhom alkylen c6 tir 2 dén 10 nguyén tir cacbon.

Phuong an 9 la phuong phép theo phuong én 8, trong do L', L% va L’ doc lap

duoc chon tir nhom etylen, nhom butylen, hodc nhém propylen.

Phuong an 10 1a phuong phdp theo phuong an bat ky trong sd cac phuong an tir 1
dén 9, trong d6 nhom thu duoc tir isoxyanat ¢ trong monome (met)acrylat la nhom

uretan hodc nhém uré.

Phuong 4n 11 1a phuong phép theo phuong an bat ky trong s6 cac phuong an tir 1
dén 10, trong d6 mot hodc nhiéu hop chit polyme c6 trong lugng phén ti trung binh
bang it nhit 1a 3000 Dalton, hodc tir 3000 Dalton dén 500000 Dalton, hodc tir 3000
Dalton dén 200000 Dalton.

Phuong an 12 la phuong phap theo phuong 4n 11, trong d6 mot hoac nhiéu hop
chat polyme co trong lugng phan tir trung binh bang it nhét 1a 10000 Dalton, hodc tur
10000 Dalton dén 500000 Dalton, hodc tir 10000 Dalton dén 200000 Dalton.

Phuong an 13 la phuong phap theo phuong an 12, trong d6 mot hoac nhiéu hop
chat polyme co trong lugng phan tir trung binh bang it nhat 1a 20000 Dalton, hozc tir
20000 Dalton dén 500000 Dalton, hoic tir 20000 Dalton dén 200000 Dalton.

Phuong an 14 1a phuong phap theo phuong an bat ky trong s6 cac phuong an tir 1
dén 13, trong d6 mdt hodc nhiéu hop chét polyme c6 trung binh it nhat 1a 10 don vi lap

(hodc it nhat 1a 20 don vi ldp) cua it nhat mot monome (met)acrylat bao gbm it nhat mot
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nhom thu duoce tir isoxyanat va it nhat mot nhém hydrocacbon ¢ it nhit 16 nguyén tir

cacbon (va theo mot s6 phuong an, 1én dén 60 nguyén tu cacbon).

Phuong an 15 1a phuong phap xu ly 16p nén soi, phuong phap nay bao gdbm budc
phti ché pham xr ly khong chta flo v6i luong du dé tao ra kha nang chdng tham udt cua

16p nén sgi, trong d6 ché pham xur ly nay chura:

mdt hodc nhiéu hop chat polyme thu duge tir phan ing polyme hoa cua it nhat mot

(met)acrylat c6 it nhat mot trong s6 cac cong thiic sau day:
C13H37-NH-C(0)O-CH>CH>-OC(O)C(R?*)=CH, (Cong thirc la);
C13H370C(O)NH-CH,CH>-OC(0)C(R*)=CH, (Cong thuc I1a); hodc
C13H370-C(O)NH-C7H-NHC(O)O-CH,CH,-OC(0)C(R%)=CH: (Cdng thirc I1la);

trong do R2, R*, va R doc 1ap 1a H hoac CHs.

Phuong an 16 la phuong phap theo phuong an 15, trong d6 mot hoac nhiéu hop
chit polyme c6 trong luong phéan tir trung binh bang it nhat 1a 3000 Dalton, hodc tir
3000 Dalton dén 500000 Dalton, hodc tir 3000 Dalton dén 200000 Dalton.

Phuong an 17 1a phuong phap theo phuong an 15 hodc 16, trong d6 mot hoac
nhiéu hop chat polyme c6 trung binh it nhat 12 10 don vi lap cua it nhat mot

(met)acrylat.

Phuong an 18 la phuong phap theo phuong an bat ky trong s cac phuong én tir 1
dén 17, trong d6 hdn hop phan mg dé tao ra mot hodc nhiéu hop chit polyme bo sung

bao gdm (met)acrylat ting cudng do bén.

Phuong an 19 la phuong phap theo phuong 4n 18, trong do (met)acrylat tang
cudng do bén cung cip mot hodc nhiéu hop chat polyme v6i nhém ting cudng do bén
duoc chon tr cdc nhém isoxyanat dugc che, nhom epoxy, nhom clohydroxypropyl,
nhom hydroxyalkyl, cac nhém N-metylol, nhdm axetoaxetoxyalkyl, va hdon hop cua

chung.

Phuong an 20 la phuong phap theo phuong an bat ky trong s cac phuong an tur 1

dén 19, trong d6 ché phém nay ¢ dang chat phan tan nén nude tuy y chira mot hoic
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nhiéu chat phu gia dugc chon tu chét hoat dong bé mit, dung moi két tu, dung moi

chéng két dong, chét nhii héa, hodc chat 6n dinh chéng lai mdt hodc nhiéu vi sinh vat.

Phuong an 21 la phuong phap theo phuong an bat ky trong sb cac phuong an tir 1
dén 20, trong do 1op nén soi duge chon tir nhém bao gém vai so1, da thudc, tham, giéy,
va vai khong dét.

Phuong an 22 1a 16p nén soi duoc xit 1y bang phuong phap theo phuong dn bat ky
trong s cac phuong 4n tir 1 dén 21.

Vi du thuwe hién sang ché

Muc dich va uu diém cua sang ché con duoc minh hoa béng cac vi du sau day,
nhung vat liéu va luong cu thé cua chung duoc trich dan trong cdc vi du nay, cling nhu
cac diéu kién va chi tiét khac, khong nén dugc hiéu 1a dé gidi han sang ché. Cac vi du
nay duong nhu chi nham muc dich minh hoa va khong duoc hiéu la gigi han pham vi

cua cac diém yéu cau bao ho kem theo.

Danh sach cac vat liéu

Vit lieu MO ta Nguon
ODA octadexyl acrylat, monome Sigma-Aldrich, Belgium
ODMA octadexyl metacrylat, monome Sigma-Aldrich, Belgium
BMA behenyl metacrylat (C18-C22), Sigma-Aldrich, Belgium
monome
BA behenyl acrylat (C18-C22), Sigma-Aldrich, Belgium
monome
VCI2 1,1-dicloeten Sigma-Aldrich, Belgium
NMAM N-metylolacrylamit Sigma-Aldrich, Belgium
V-59 2,2'-azobis(2-metylbutyronitril), | C6 ban trén thi truong dudi tén
chat khoi mao thuong mai “VAZO V-59” tu
Wako Pure Chemical Industries,
Ltd., Germany
etylaxetat etylaxetat, dung moi Sigma-Aldrich, Belgium
SA Ruou stearyl, chit phan ting Sigma-Aldrich, Belgium
DBTDL Dibutyltin dilaurat, chat xtic tic | Sigma-Aldrich, Belgium
AQOI Isoxyanatoetylacrylat Showa Denko, Japan
MOI Isoxyanatoetylmetacrylat Showa Denko, Japan
MEKO 2-butanonoxim, chét chin Sigma-Aldrich, Belgium
Ethoquad C-12 | Coco amin etoxylat dugc thé Co ban trén thi truong dudi tén
bdn béc, chat nhii hoa thuong mai “Ethoquad C-12” tu
Akzo Nobel, Stenungsund,
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Sweden

Tergitol TMN-6

Chét nhii hoa khong ion

Dow Chemical, Midland, MI

Tergitol 15-S-
30

Chét nhii hoa khong ion

Dow Chemical, Midland, MI

Armocare Chét nhii hoa quat dua trén este, | Co ban trén thi truong tu
VGH-70 dipalmitoyletyl dimoni clorua AkzoNobel, Chicago, IL
stearyl octadexyl isoxyanat Sigma-Aldrich, Belgium
isoxyanat (SI)
HOEA 2-hydroxyetyl acrylat, monome | Sigma-Aldrich, Belgium
HOEMA 2-hydroxyetyl metacrylat, Sigma-Aldrich, Belgium
monome
HOBA 4-hydroxybutyl acrylat, monome | Sigma-Aldrich, Belgium
HOPA 3-hydroxypropyl acrylat, Sigma-Aldrich, Belgium
monome
TDI 2,4-toluen diisoxyanat C6 ban trén thi truong dudi tén
thuong mai “Desmodur T-100
TDI” tu Bayer MaterialScience
AG, Leverkusen, Germany
BI-HOEA San pham phan ung cua butyl
isoxyanat va hydroxyetylacrylat
Visoi PES Vi polyeste Chyang Sheng Dyeing and
Finishing Company Ltd., Taiwan
Visoi PA Soi polyamit, ki¢u 6145 Sofinal NV, Belgium

Ruou Guerbet
32

2-tetradexyloctadecanol

Co ban trén thi truong dudi tén
thuong mai “ISOFOL 327 tr
Sasol, Germany

GMA

glyxidylmetacrylat, metacrylat
tang cuong do bén

Sigma-Aldrich, Belgium

Phuong phap thtr nghiém

Cép phun tia (SR)

Cép phun tia ctia 16p nén da xu 1y 1a tri s6 chi bdo kha niang chdng tham uot dong

clia 16p nén da xa 1y véi nude ma tac dong 1én 16p nén da xur ly. Kha nang chong tham

udt duge do bang phuong phap thtr nghiém 22-1996, dugc cong bd trong tai liéu 2001

Technical Manual of the American Association of Textile Chemists and Colorists

(AATCC), va dugc biéu hién dudi dang 'cip phun tia' cia chat nén thir nghiém. Cap

phun tia thu nhan dugc bang cach phun 250 mililit (mL) nudc trén 16p nén tir chiéu cao

15 xentimet (cm). Mau thim ué6t duge danh gid bang mat thuong st dung thang tir 0

dén 100, trong d6 0 c6 nghia 1a udt toan bd va 100 c6 nghia la khong uét chut nao. Cép
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phun tia duoc do 1an dau va sau d6 vai dugc giat 5, 10, hogc 20 lan (duoc chi dinh la

5L, 10L, hoac 20L, mdt cach tuong tng).

Quy trinh giat bao gdm cac budc dit tAm tir 400 dén 900 cm? ctia 16p nén da xir ly
vao méy giat (Miele Novotronic T490) cung v6i mau c6 trong luong 16n (1.9 kilogam
(kg) ctua 8-aoxo vai). Chét tiy thuong mai (“Sapton,” ¢6 san tir Henkel, Germany, 46
gam (g)) duge bd sung vao. Lép nén va trong lugng 16n mau duoc giat bang cich st
dung chu trinh giat ngan ¢ nhiét do 40°C, sau d6 la chu trinh giti va ly tdm. Cac mau
khéng duge say kho gitra cdc chu trinh 13p lai. Sau khi dat duoc sb luong chu trinh yéu
cdu, mau vai soi duoc séy kho trong may séy quén 40 Miele T-356, dat ché do “kho

kiet”, va duoc diéu hoa qua dém & nhiét do trong phong trude khi siy kho.
Quy trinh xu ly thong qua quy trinh “dém”

Trude khi phu 1én vai soi, céac chét phan tan polyme c6 30% chét ran duoc pha
loang véi nude chung cit & nong do bang 20 gam/lit. C4c quy trinh xu ly dugc ap dung
trén 16p nén vai soi, bang cach ngam 16p nén nay trong chat phan tan xir ly va khuay
cho dén khi 16p nén dugc bao hoa. Lop nén da bao hoa nay sau do dugc chay qua
dém/truc lan dé loai bo lugng du chét phan tan va thu duoc ph?m tram suat hat am (Wet
Pick Up - WPU) da cho (WPU 100% co6 nghia la sau quy trinh nay, 16p nén hap thu
100% trong lugng riéng cua chét phan tan xt 1y trude khi say kho). Polyeste mau xam
sam va vai vi soi polyamit xam dugc xt ly bang cac bé ngdm nay (suat hut am, xem céc
bang). Cac vi du tir 1 dén 5 va cac vi du so sanh tir A dén E sau khi phu dung dich xt ly,
vai so1 duogc séy kho, va duoc séy & nhiét do cao, trong thoi gian 2 phat & nhiét do
150°C, va dugc diéu hoa qua dém. Vai dugc thit nghiém vé “cép phun tia” cia chung.

Pai voi cac vi du tir 7 dén 10, xem “cac két qua™ doi voi quy trinh dugce cai bién.
Diéu ché monome uretan acrylat dua trén stearyl i1soxyanat

Trong binh thot ¢ phan tmg 3 ¢6 day tron 1 lit c6 chira 295,5 gam (g) stearyl
isoxyanat (1 mol) dugc tron véi 116 g HOEA (2-hydroxyetyl acrylat) (1 mol). O nhiét
do trong phong, dung dich trong dugc thu. Phan tmg dugc bat dau nhanh chéng sau khi
bd sung 5 giot DBTDL, nhiét do cua hon hop phan tng dugce lam ting tu phat, va vat
licu khong hoa tan mau trdng bat dau tao ra hon hop. Nhiét do dugc tang lén dén 80°C

va phan tung duoc tiép tuc trong thoi gian 3 gio ¢ nhiét do 80°C. Sau giai doan nay, phd
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FTIR cho thiy tit ca cac NCO déu bién mat. Céu tric cua vat liéu cudi cung duge xéac
nhan béi NMR 1a CisH3;7?NHC(O)OCH,CH,OC(O)CH=CH,. O nhiét do trong phong,
vét liéu dang sap ran cung duoc thu dudi dang “SI-HOEA.”

Véi cung quy trinh, stearyl isoxyanat dugc phan Gng voi (met)acrylat cé chuc
hydroxy khac nhau: 2-hydroxyetyl metacrylat (tao thanh “SI-HEMA”), 4-hydroxybutyl
acrylat (tao thanh “SI-HOBA”), 3-hydroxypropyl acrylat (tao thanh “SI-HOPA”).

Diéu ché monome uretan acrylat dua trén rugu stearyl

Trong binh thét ¢ phan ung 3 cd day tron 1 lit, 270,5 g SA (1 mol) dugc tron véi
174,2 ¢ TDI (1 mol) va 374 g etyl axetat (60% chét ran). Nhiét do duoc tang l1én dén
40°C, va hon hop trd nén trong, su toa nhiét tu phat dén nhiét 46 50°C dién ra, va mot
) vat liéu khong hoa tan dugc tao thanh. Hon hop san phém duoc gili ¢ nhiét do 45°C
qua dém va vat liéu khong hoa tan mot phan duoc thu. Sau do, 116,1 g 2-hydroxyetyl
acrylat (1 mol) va 3 giot DBTDL duoc bod sung vao. Nhiét do duoc tang lén dén nhiét
do hdi luu trong thoi gian 6 gio. Sau phan tng nay, pho FTIR cho thdy khong ¢6 NCO
trong hon hop nay. Vat liéu nay s& dugc goi 1a “SA-TDI-HOEA.”

Trong binh thot ¢d phan tng 3 c¢d day tron 1 lit, 270,5 g SA (1 mol) duge tron véi
141,12 g AOI (1 mol). O nhiét do Xép xi 60°C, thu dugc dung dich trong, va 5 giot
DBTDL dugc bd sung vao. Nhiét do cua hon hop phan tng dugc lam ting tu phat.
Nhiét do duoc gitt & 80°C va phan tmg dugc tiép tuc trong thoi gian 3 gio' ¢ nhiét do
80°C. Sau khoang thoi gian nay, phd FTIR cho thdy tit ci cac NCO déu bién mét.
Monome nay s€ dugc goi la “SA-AOL”

Véi cung mot quy trinh, SA (ruou stearyl) dugc phan Ung voir MOI (2-
isoxyanatoetyl metacrylat). Monome nay s€ dugc go1 la “SA-MOIL.”
Cac vi du tr 1 dén 5 va cac vi du so sanh to A dén E. Diéu ché homopolyme uretan
(met)acrylat

Trong chai thay tinh, 60 g “SI-HOEA” dugc tron véi 90 g etylaxetat va 0,25 g
chit khoi mao V-59. Chai nay dugc thdi khi nito, dugc bit kin, va duge dat qua dém
trong thiét bi thtr nhuém va do bén mau dugc gia nhiét trude ¢ nhiét do 75°C. Quy trinh

nay tao ra dung dich polyme trong hoi vang nhot ¢ nhiét do 75°C. Dung dich polyme
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nay sau do dugc phan tan trong nudc béng cach tron n6 & nhi¢t do 60°C va6i pha nudc,
gdm ¢6 154 g nude duge ngan ion hoa (DI), 1,6 g Ethoquad C-12, 3,6 g Tergitol TMN-
6, va 1,8 g Tergitol 15-S-30. Hon hop tron trude nay sau do duge siéu 4m bang thiét bi
siéu 4m 'Branson Sonifier' trong thoi gian 6 phut ¢ muc diéu chinh t6i da. Sau do,
etylaxetat dugc loai bo bang budc chung cét chan khong dé tao ra chét phan tan khong
chira dung méi 6n dinh, ma dugc pha loing dén 30% chat ran v6i nude duge ngan ion
hoa (nude DI). Vat liéu dugce goi la “poly SI-HOEA™ (EX1). Vat liéu EX1 la hop chat
thu dugc tir phan tng polyme hoa cua acrylat, trong do6 acrylat c6 cong thire ciu tao sau
day:

R!-NH-C(0)O-L'-OC(O)C(R?*)=CH> (Cdng thuc I)

trong do:

R! 1a nhém hydrocacbon ¢6 18 nguyén tir cacbon;

R?1aH;va

L' 1a nhom alkylen c6 2 nguyén tir cacbon.

Thong qua cung mdt quy trinh nhii hoa cua chét phan tan polyme EX1 dugc tao
thanh tor “SI-HOBA” (EX2). Vat licu EX2 la hop chat thu duoc tir phan tng polyme
hoa cua acrylat, trong do acrylat co cong thire céu tao sau day:

R'-NH-C(0)O-L'-OC(0)C(R?*)=CH; (Céng thurc I)
trong do:
R' la nhom hydrocacbon ¢6 18 nguyén tu cacbon;
R?1a H; va
L' 1a nhom alkylen ¢6 4 nguyén tu cacbon.

Thong qua cung mdt quy trinh nhil héa cua chét phéan tan polyme EX1 duoc tao
thanh tor “SI-HOPA” (EX3). Vat liéu EX3 1a hop chat thu dugc tir phan (mg polyme hoa
cua acrylat, trong do acrylat c6 cong thuc ciu tao sau day: ‘

R!-NH-C(0)O-L'-OC(0)C(R?*=CH; (Cdng thuc I)

trong do:
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R! 1a nhom hydrocacbon ¢é 18 nguyén tur cacbon;
R?1a H; va
L' 1a nhom alkylen ¢6 3 nguyén tir cacbon.

Thong qua cung mdt quy trinh nhil hoa cua chét phan tan polyme EX1 dugc tao
thanh tr “SI-HOEMA” (EX4). Vat liéu EX4 1a hop chat thu duge tir phin ing polyme

héa cua acrylat, trong do6 acrylat ¢ cong thirc ciu tao sau day:
R!'-NH-C(0)O-L!'-OC(O)C(R?)=CH> (Cdng thuc I)
trong do:
R! [a nhom hydrocacbon ¢6 18 nguyén tur cacbon;
R?1a CH;; va
L' 1a nhom alkylen ¢6 2 nguyén tir cacbon.

Thong qua cung mdt quy trinh nhii hoa cua chat phan tan polyme EX1 dugc tao
thanh tr “SA-TDI-HOEA” (EXS). Vat liéu EXS 1a hop chét thu dugc tr phan ung

polyme hoéa cta acrylat, trong d6 acrylat c6 cong thirc ciu tao sau day:
R3-X2-C(O)NH-Q-NHC(0)O-L*-OC(0)C(R®)=CH, (Cdng thtrc I1T)
trong do:
R’ la nhom hydrocacbon ¢ 18 nguyén tu cacbon;
R®la H;
L’ la nhom alkylen ¢6 2 nguyén tir cacbon;
X?1a0;va
Q 1a gbe 2,4-toluen diisoxyanat (TDI).

Thong qua cung mdt quy trinh, chét phan tan polyme trong cac vi du so sanh tr A
dén E duoc tao thanh bdi cac oligome ctia octadexyl acrylat (CE A; ODA), oligome cta
octadexyl metacrylat (CE B; ODMA), oligome cua behenyl acrylat (CE C; BA A),
oligome cua behenyl metacrylat (CE D; BMA), va oligome cua uretan acrylat ma khong

¢6 hydrocacbon mach dai (CE E, “BI-HOEA™).
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Hiéu suét cép phun tia dugc thé hién trong bang 1.

Bang 1: Cap phun tia ctia homopolyme

Vi du PES (WPU 100%) ban dau | PA (WPU 93%) ban dau
EX1 100 100
EX2 90 100
EX3 80 100
EX4 80 100
EXS 100 100
CE A 0 0
CEB 0 0
CEC 0 0
CED 0 0
CEE 0 0

Céc két qua nay ro rang chimg minh rang cac vét liéu polyme, duoc tao thanh ti
phéan Gng polyme hda cta cac (met)acrylat véi cac nhom uretan, tot hon cac vat liéu
duoc tao thanh boi cac (met)acrylat ma khong cd nhom uretan (CE A, B, C, va D) hoéc
cac vat liéu dugc tao thanh béi monome uretan acrylat ma khong ¢6 nhom hydrocacbon

mach ngin (CE E str dung “BI-HOEA” c6 nhom butyl dudi dang nhom hydrocacbon).
Vi du 6: Poly(SA-AOQOI)
Tong hop SA-AOI uretan acrylat

Trong binh thot ¢6 ba ¢d 250-mL c6 chtra 54 g (0,2 mol) ruou stearyl (SA), 28,2 g
AOI (0,2 mol), 35 g etylaxetat, va 1 giot DBTDL. Hon hop nay duoc phan Gng trong
thoi gian S gio' & nhiét do 84°C dudi khi nito. IR cho thdy rang tat ca cac nhom
isoxyanat dugc phan ung va uretan acrylat dugc tao thanh. Dung dich trong & nhiét do
84°C dugc thu (“SA-AOI).

Biang cach stir dung cling mdt quy trinh, cdc uretan acrylat ¢ lién quan sau day
duoc diéu ché: “AOI-MEKO,” nhung sit dung MEKO thay cho ruou stearyl; va

“Ruou AOI-Guerbet 32.” tir phan ung ctia AOI véi ruou Guerbet 32.

Téng hop homopolyme Poly(SA-AOQI)

-26-



34940

Trong binh thot ¢6 ba ¢6 250-mL duoc lép khit voi thanh khuéy, vo gia nhiét, b
lam mat, va nhiét ké co chira 100 g “SA-AOI” uretan acrylat duoc diéu ché & trén, 100
g etylaxetat, va 0,4 g VAZO-67. Hon hop nay dugc loai khi 3 lan bang cach su dung
chan khong hit va ap suét khi nito. Hon hop nay duoc gia nhiét dén nhiét do 75°C dudi
khi nito trong thoi gian 6 gio sau do bd sung 0,1 g VAZO-67 va tiép tuc phan tng trong
thoi gian 16 gio.
Céc vi du tir 7 dén 10: Tong hop homo va co-polyme
Vi du 7: Poly (SA-AOI/AOI-MEKO 90/10)
Trong binh thot ¢6 ba ¢d 250-mL duoc lép khit vo1 thanh khuéy, vo gia nhiét, bd
Jam mat, va nhiét ké co chtra 90 g “SA-AOI” uretan acrylat duoc diéu ché & trén, 10 g
“AOI-MEKO?” uretan acrylat duoc diéu ché & trén, 100 g etylaxetat, va 0,4 g VAZO-67.
Hdn hop nay duoc loai khi 3 lan st dung chan khong hut va ap suit khi nito. Hon hop
duoc gia nhiét dén 75°C dudi khi nito trong thoi gian 6 gio sau do bd sung 0,1 g
VAZO-67 va tiép tuc phan ung trong thoi gian 16 gio.
Vit liéu trong vi du 7 14 hop chat polyme thu dugc tir phan ing co-polyme hoa ctia
acrylat, trong do:
1) “SA-AOI” uretan acrylat c6 cong thurc céu tao sau day:
R3-X'-C(O)NH-L*-OC(O)C(R")=CH, (Cong thurc II)
trong do:
R? 1a nhom hydrocacbon ¢6 18 nguyén tir cacbon;
R*1a H;
L? [a nhom alkylen ¢6 2 nguyén tu cacbon; va
X'a O
va 2) “AOI-MEKO” uretan acrylat la acrylat ting cuong do bén v4i cac nhom isoxyanat

duoc che.

Vi du &: Poly (SI-HOEA / AOI-MEKO 90/ 10)
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Trong quy trinh trong vi du 7, tat ca cac SA-AOI uretan acrylat dugc thay thé bang
SI- HOEA uretan acrylat. Vat liéu trong vi du 8 1a hop chét polyme thu dugc tir phan

ung co-polyme hda cua acrylat, trong do:
1) “SI-HOEA”™ uretan acrylat c6 cong thirc ciu tao sau day:
R!-NH-C(0)O-L'-OC(O)C(R?*=CH, (Cong thtc I);
trong do:
R! 1a nhém hydrocacbon ¢6 18 nguyén ti cacbon;
R?1a H; va
L' 1a nhom alkylen ¢6 2 nguyén tur cacbon,

va 2) “AOI-MEKO” uretan acrylat la acrylat tang cuong do bén véi cac nhom

isoxyanat duoc che.
Vi du 9: Poly (AOI-Guerbet 32/AOI-MEKO 90/10)

Vi du 9 dugc diéu ché bang cach str dung quy trinh téng hop theo vi du diéu ché 7,
nhung thay thé SA-AOI uretan acrylat bang AOI-Guerbet 32 uretan acrylat. Vit li¢u cta

EX9 1a hop chét polyme thu duge tlir phan (mg co-polyme héa cla acrylat, trong do:
1) “AOI-Guerbet 32" uretan acrylat c6 cong thurc céu tao sau day:
R3-X'-C(O)NH-L2-OC(O)C(R*")=CH, (Cong thirc II)
trong do:
R’ 1a nhém hydrocacbon ¢6 32 nguyén tir cacbon;
R*1a H;
L2 1a nhom alkylen ¢6 2 nguyén tir cacbon; va
X'a O
va 2) “AOI-MEKO” uretan acrylat la acrylat tang cuong do bén voi cac nhom
isoxyanat dugc che.

Vidu 10: Poly (SA-AOI/GMA 90/10)
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Vi du 10 dugc diéu ché bang cach sir dung quy trinh trong vi du 7 nhung st dung
GMA acrylat ting cudong do bén thay cho AOI-MEKO uretan acrylat. VAt liéu cua
EX10 1a hop chit polyme thu dugc tit phan Gng co-polyme hoa cua acrylat va

metacrylat, trong do:
1) acrylat ¢6 cong thirc cau tao sau day:
R3-X'-C(O)NH-L2-OC(0O)C(R*)=CH, (Cong thtrc II)
trong do:
R’ 1a nhom hydrocacbon ¢6 18 nguyén tir cacbon;
R*1a H;
L? 1a nhom alkylen ¢ 2 nguyén tir cacbon; va
X'"1a O,
va 2) acrylat ting cuong do bén metacrylat 1a glyxidylmetacrylat.
Vidu 11: Poly (SI-HOEA / VC12 / AOI-MEKO 70/20/10)

Vi du 11 duogc didu ché bang cach st dung quy trinh téng hop theo vi du diéu ché
8, nhung thay thé 20% trong luong ctia SI-HOEA bang VC12. Vat liéu trong vi du 11 1a

hop chat polyme thu dugc tir phan Gng co-polyme hoa cia acrylat, trong do:
1) “SI-HOEA” uretan acrylat c6 cong thtrc céu tao sau day:
R!'-NH-C(0)O-L'-OC(O)C(R*)=CH> (Cbdng thurc I);
trong do:
R! 1a nhom hydrocacbon ¢6 18 nguyén tir cacbon;
R?1a H;va
L' 1a nhom alkylen c6 2 nguyén tir cacbon.
2) VC12 la comonome vinyl,

va 3) “AOI-MEKO” uretan acrylat la acrylat tdng cuong do bén véi cdc nhém

isoxyanat duoc che.

Vidu 12: Poly (SI-HOEA / NMAM 90/10)
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Vi du 12 duoc diéu ché bang cach s dung quy trinh téng hop theo vi du diéu ché
8, nhung thay thé AOI-MEKO bang N-metylolacrylamit (NMAM). Vit liéu trong vi du

12 1a hop chét polyme thu dugc tir phan ting co-polyme héa cua acrylat, trong do:
1) “SI-HOEA™ uretan acrylat c6 cong thirc chu tao sau day:
R'-NH-C(0)O-L'-OC(O)C(R?*)=CH> (Cdng thtrc I);
trong do:
R! 1a nhém hydrocacbon ¢6 18 nguyén tir cacbon;
R?1aH; va
L' 1a nhém alkylen ¢6 2 nguyén tir cacbon
va 2) NMAM la comonome acrylamit.
Vidu 13: Poly (SA-TDI-HOEA / AOI-MEKO 90/10)

Vi du 13 duogc didu ché bang cach st dung quy trinh téng hop theo vi du diéu ché
7, nhung tit ca SA-AOI uretan acrylat dugc thay thé bang SA-TDI-HOEA uretan
acrylat. Vat liéu trong vi du 13 la hop chat polyme thu dugc tir phan mg co-polyme hoa

cua acrylat, trong do:
1) “SA-TDI-HOEA” uretan acrylat c6 cong thtrc céu tao sau day:
R3-X2-C(O)NH-Q-NHC(0)O-L*-OC(O)C(R%)=CH, (Cong thurc IIT)

trong do:

R’ 1a nhom hydrocacbon ¢6 18 nguyén tu cacbon;

RS 1a H;

L3 1a nhom alkylen ¢6 2 nguyén tir cacbon;

X?1a0; va

Q la gbc 2.4-toluen diisoxyanat (TDI).

va 2) “AOI-MEKO” uretan acrylat la acrylat tang cuong do bén véi cac nhom

isoxyanat dugc che.

Quy trinh nhil héa cia homo va copolyme
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Trong binh thot ¢6 1000-mL ba cb, duogc lép khit vo1 thanh khuéy, vo gia nhiét,
nhiét ké, va bo lam mat c6 chtra 200 g hdn hop phan tng c6 50% chit ran ctia homo va
copolyme duge diéu ché & trén (trong etylaxetat). Hon hop duoc gia nhiét 1én dén 70°C

va duoc tron cho dén khi thu dugce dung dich trong trong etylaxetat.

Trong cdc bése 1000-mL c6 chita 3 g Tergitol 15-S-30, 6 g Tergitol TMN-6, 3,7 g
Armocare VGH-70 (70% chit ran), va 400 g nuée DI. Hon hop nay ciing dugc lam am
lén dén khoang 70°C va sau d6 dugc bd sung trong khi khudy manh vao dung dich hiru
co duoc dé cap O trén trong binh thot ¢d ba ¢d 1000 mL. Chét tién nhii hoa dugc thu &
nhiét d6 70°C. Chét tién nhil hoa nay dugc chuyén 3 lan qua may dong héa Manton-
Gaulin 2 buée duoc gia nhiét trude ¢ dp suat 3.107 Pa (300 bar). Dung méi dugc giai
hép & nhiét do nim trong khoang tir 45°C dén 50°C va chan khong nam trong khoang tir
2666,44 Pa (20 mmHg) dén 3999.66 Pa (30 mmHg). Chéat phan tén 6n dinh chira
khoang 20% chét ran trong nudc duoc tao thanh. Tét ca cac vat liéu duoc nhil hoa béng

cach su dung quy trinh chung nay.
Céc két qua

Vai s¢i dugc str dung: vai vi sgi PES polyeste voi sut hat &m 76,4% va vai vi soi.
PA polyamit véi sudt hut 4m bang 74,9%. Viéc phun dugc tién hanh bang cach phun
dém st dung bon xur 1y trong nude chira axit axetic 0,1% va isopropanol 1%. Mic bo
sung 12 0,6% chat rén trén vai (SOF) va 1% SOF. Viéc sdy & nhi¢t do cao duoc tién
hanh trong thoi gian 2 phat ¢ nhiét do 175°C. Vai duoc thir nghiém d6i voi kha nang
chéng thdm uét bang thir nghiém “cép phun tia (SR)” dugc chira & phan trén.

Vai dugc giat 10 hoac 20 lan & nhiét d6 40°C béng cach st dung may gidt Miele
thuong mai va st dung chét tiy rira chuan. Sau chu trinh cudi cung, vai duoc sdy kho
trong thoi gian 24 gid va duoc 1a i (IR) ¢ nhiét do 180°C trong thoi gian 3 gidy; tri 56
SR sau d6 duoc xac dinh lai.

Céc két qua cia cac phuong phap xur Iy va tha nghiém duge tong hop trong bang
3. Cac murc bd sung 1a 0,6% SOF khi say & nhiét d6 cao trong thoi gian 2 phat ¢ nhiét

do 175°C.

Bang 3: Cép phun tia ctia copolyme (0,6% chét ran trén vai (SOF))

-31-



34940

Vi du Ban diu, | Ban dau, | 10L-SR | 10L-SR | 20L-SR | 20L-SR

"~ | SR(PES)| SR (PA) (PES) (PA) (PES) (PA)

6 100 100 70 50 50 50

7 100 100 80 70 70 50

8 100 90 80 70 50 50

9 90 80 50 50 0 0

10 100 90 70 50 0 0

11 100 100 80 80 70 70

12 100 100 80 70 80 70

13 100 100 85 80 80 70

Céc phan mo ta day du clia cac patent, tai lidu sang ché, va cic cong bd duoc trich
dan trong ban mo ta nay dugc dua vao day bang cach vién dan nhu thé 1a moi tai lidu
duoc két hop riéng 1é. Cac cai bién va thay doi khac ctia sing ché s& trg nén rd rang doi
v6i nguoi ¢6 hiéu biét trung binh vé linh vuc k¥ thuat nay ma khong tach roi khoi pham
vi clia sang ché. Can phai hiéu rang sang ché khong chi gigi han & cac phuong an va vi
du minh hoa dugc néu trong ban mo ta nay va cac vi du va phuong an nay duoc thé hién
chi 1a mot vi du véi pham vi boc 10 chi gié1 han ¢ cac diém yéu cau bao ho duoc néu

dudi day.
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YEU CAU BAO HO
1. Phuong phap xt ly 16p nén soi, phuong phdp nay bao g6m bude phu ché pham xur ly
khong chtra flo voi1 lugng du dé tao ra kha nang chdng thim uét cia 16p nén soi véi cap
phun tia ban dau t6i thiéu it nhat 1a 80 theo thir nghiém cép phun tia, trong d6 ché pham
xtr ly nay chua:
mot hodc nhiéu hop chat polyme thu duogc tir phan tmg polyme hoa cua it nhat
mdt monome (met)acrylat bao gém it nhat mot nhom thu duoc tir isoxyanat va it nhét

mdt nhém hydrocacbon ¢6 it nhat 16 nguyén tir cacbon;

trong do luong du dé tao ra kha ning chéng thdm udt cta 16p nén soi it nhat 1a

0,1% trong lugng cua chat ran trén 16p nén so1; va

trong do it nhét 1a 70% trong lugng ctia mot hodc nhiéu hop chét polyme thu duogc
tlr phan ung polyme hda cia monome (met)acrylat bao gbm it nhat mot nhom thu duge

tr isoxyanat va it nhit mot nhom hydrocacbon ¢6 tir 16 dén 60 nguyén tir cacbon.

2. Phuong phap theo diém 1, trong d6 mot hodc nhiéu hop chat polyme thu duoc tir
phéan tng polyme hoa cua it nhit mot monome (met)acrylat bao gém it nhat mot nhom
thu dugc tir isoxyanat va it nhat mot nhém hydrocacbon cé tir 16 dén 60 nguyén ti

cacbon.

3. Phuong phap theo diém 1, trong d6 ché pham xu ly néu trén chira mot hogc nhiéu
hop chéat polyme thu dugc tir phin tng polyme hoa cua it nhat mdt monome

(met)acrylat co nhat mot trong s6 cac cong thuc sau day:
R'-NH-C(0)O-L'-OC(0)C(R2)=CH; (Cong thic 1)
R3-X'-C(O)NH-L2-0C(0)C(R*=CH, (Cong thirc I1); va
R5-X2-C(O)NH-Q-NHC(0)O-L3-OC(0)C(R®)=CH, (Cong thuc I11);
trong do:
R!, R3, va R% doc 1ap 1a nhom hydrocacbon c6 it nhat 16 nguyén tir cacbon;
R2, R*, va R® doc lap 1a H hodc CHs;
L', L2, va L3 doc lap 1a nhom alkylen mach thing hodc mach nhanh co tur 2 dén 10

nguyén tir cacbon, nhom arylen, hodc hon hop ctia ching;
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X' va X2 doc 1ap 1a O, S, -NH, hodc -N(R7), trong d6 R” 1a nhém hydrocacbon ¢

tir 1 dén 20 nguyén tir cacbon; va
Q la gbc isoxyanat.

4. Phuong phap theo diém 1, trong d6 nhém thu dugc tir isoxyanat ¢ trong monome

(met)acrylat la nhém uretan hodc nhém uré.

5. Phuong phap theo diém 1, trong d6 mot hodc nhiéu hop chét polyme c6 trung binh it
nhét 1a 10 don vi lap cua it nhat mdét monome (met)acrylat bao gém it nhat mot nhom
thu dugce tr isoxyanat va it nhit mot nhom hydrocacbon c6 tir 16 dén 60 nguyén tir

cacbon.

6. Phuong phap theo diém 1, trong do ché pham xtr Iy con bao g6m (met)acrylat ting
cuong do bén.

7. Phuong phép theo diém 1, trong do ché pham ¢ dang chat phan tan nén nude tiy y
chtra mdt hoac nhiéu chat phu gia duoc chon tur chét hoat dong bé mat, dung moi két tu,
dung méi chéng két dong, cht nhii hoa, hodc chat 6n dinh chdng lai mot hodc nhiéu vi
sinh vat.

8. Phuong phap theo diém 1, trong do 16p nén soi duge chon tir nhom bao gdm vai soi,

da thudc, tham, giéy, va vai khong dét.

9. Lép nén soi duoc xir Iy bang phuong phap theo diém 1.





