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Linh vuc ky thuit dwoe dé cap

Sang ché dé cap dén nhii trong nude bao gbm pha diu khéng lién tuc ctia cac
hat ¢6 mang ludi thim thiu xen k& ciia nhira silic va polyme hiru co. Nhitng nhii
tuong ndy cho thiy tinh hitu dung dic biét trong viéc xir 1y san phim dét may dé cai
thién kha ning chéng thim nudc.

Tinh trang ky thuit ciia sang ché

Céc san phdm dét may ching han nhu vai dugc sir dung trong quin 40 thuong
duge xit Iy @ chéng thAm nude. Mic du cic flopolyme da timg duge st dung trong
cac phuong phéap xt ly nhu vay, nhung nhitng lo ngai vé& moi trudng va stc khoe da
han ché viéc sir dung chiing. Nhitng nd luc gan day hon d tap trung vao viéc sir dung
cac ché pham silicon (polysiloxan hitu co). Mot vi du thuong mai 12 san pham mang
nhan hiéu DOWSIL™ IE-8749 ciia Cong ty Hoa chit Dow. San phim nay c6 thé
dugc két hop vai chat lién két ngang isoxyanat bi chin va chét thdm thau glycol dé
diéu ché dung dich cudi cung theo cong thirc dugc 4p dung cho san phim dét may va
xtr 1y & nhiét do cao, vi du nhu & 160°C trong vai phut.

Tai lidu sang ché US2019/0375897 mé ta chét khang nuéc gdc silicon khac
bao gbm silicon bién tinh amino, nhua silic va hop chat isoxyanat da chirc ning.

Su két hop ctia nhii twong silicon chira nudc véi chét két dinh hitu co ciing da
duoc mé ta. Vi duy, tai liéu sang ché US2019/0382581 md ta nhil trong nude bao gdbm
c4c hat nhua silic v6i chit mang siloxan cing v6i chét két dinh hitu co. Mic di huéng
dén viéc s dung trong mang va 16p phu, tai liéu vién dan nay bao gém tai liéu vién
dan chuyén tiép cho céc tng dung da va san phim dét may. Tuong tu, tai liéu sang ché
US2020/0332148 mo ta nhii trong nude dé xir 1y san phim dét may bao gdm silicon
bién tinh amino, nhura silic va polysiloxan hiru co (vi du, polydimetylpolysiloxan,
decametylcyclo-pentasiloxan, octametyl xyclotetrasiloxan, v.v.). Tai liéu vién din nay
md ta thém viéc bao gdm este ciia axit poly(meth)acrylic. Trong ca hai 4n pham,

polyme v6 co (nhua silic va polysiloxan hitu co) va polyme hifu co c¢é mat dué¢i dang
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cAc hat riéng biét trong nhil tuong. Nhing loai nhii trong nay da khdng mang lai su két
hop mong mudn gitta do bén va d6 mém. Nganh cong nghiép ndy dang tiép tuc tim _
kiém cac ché phdm khang nuéc cai tién va cac phuong phéap xu 1y san pham dét may
lién quan.
Ban chit k§ thuat ciia sang ché

Céc tac gia cia sang ché da phét hién ra rang viéc str dung nhil trong nudc bao
gbm pha dau khong lién tuc chira cac hat c6 mang ludi thAm th4u xen k& ctia polyme
vd co (nhua silic va polysiloxan hiru co) va polyme hifu co mang lai hiéu qua vuot
trdi so voi nhil trong bao gdm céc thanh phén nay dudi dang cac hat riéng biét.

Theo mdt khia canh, sang ché dé xuét nhii tuong nude bao gdm pha nuéc lién tuc
va pha d4u khong lién tuc chira cac hat c6 mang ludi tham thau xen k& (IPN) bao gbm: i)
nhua trimetylsiloxysilicat (MQ), ii) polysiloxan hitu co va iii) polyme hiru co. Theo
khia canh khac cia sang ché, nhii tuong theo sang ché v& co ban khong chira flopolyme
va/hoic siloxan mach vong nhu octametylxyclotetrasiloxan (D4),
decametylxyclopentasiloxan (D5) va dodecametylcyclohexasiloxan (D6). Theo khia
canh khéc, sang ché dé xuét phuong phép dé tao ra nhii trong nay. Theo khia canh khac
nita, sang ché dé xut phuong phép xt ly san pham dét may. Theo khia canh khac nira,
sang ché dé xuat san phim dét may duge xir Iy bing nhii trong theo sang ché. Nhiéu
phuong an theo sang ché da duge mo ta.
M6 ta chi tiét sing ché

Nhu dugc st dung trong ban mo ta nay, thuat ngit “san pham dét may” dugc
ding dé chi vat lidu mém déo bao gdm mang luéi s¢i tu nhién hodc soi tdng hop. Céc
loai soi dai dién bao gém bdng, lanh, gai dAu, to tim, len, to nhén tao, xellulozo, vai
lanh, ni 16ng, polypropylen, chét ddng tring hop polyether-polyurea (vi du,
“spandex”) va polyeste. “San pham dét may” cu thé bao gdm céc loai vai khong dét
va vai dét dugc san xuét bing cach dét, dan, trai, két, khau, méc hodc lién két cac loai
soi nay. Theo cac phuong 4n dugc chon cia sang ché, vai duoc quan tdm 12 loai vai
dugce st dung dé san xuét quan 4o (vi du, quin 40), v6i mong mudn ¢6 do mém, kha
nang chéng nudc va do bén sau khi 1am sach nhiéu 1an (gidt, gidt kho, v.v.).

Nhu @2 giGi thiéu & trén, nhil tuong theo sang ché bao gém pha nuéc lién tuc
bao gdm nuée. Nude co thé tir bat ky ngudn nao va cé thé duoc tinh ché tuy y, vi du

nhu théng qua k¥ thuét loc, chung c4t, thAm thdu nguge, v.v. Nhu s& duge md ta day
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dd hon, nhil tuong con bao gém chét hoat dong bé mit. Ngoai ra, chét hoat dong bé
mit c6 thé dugc goi 12 chit nhii héa va thudng ding dé nhii héa pha (dau) khong lién
tuc trong pha nudc cia nhil tuong.

Pha diu khong lién tuc ciia nhii tirong bao gdm: i) nhura MQ, ii) polysiloxéﬁ hiru
co va iii) polyme hiru co. Cac polyme cuia pha dau khong lién tuc bao gdm mot mang
ludi polyme thdm thdu xen k&. Nhu dugc sir dung trong ban md ta ndy, thuat ngir “mang
polyme tham thau xen k& (IPN) d& cap dén vat liéu polyme bao g0m hai hodc nhiéu
mang (polyme) ma it nhat 1a mot phan duge xen k& (vi du, rdi v& mit vat 1y) & quy mé
phén tir nhung khong dugce lién két cong hoéa tri v&i nhau. Viéc thiéu lién két cong hoa
tri phan biét IPN véi copolyme khéi va copolyme ghép. Su hién dién cia su rdi vat Iy
gifta cdc mang ngan chidn su truot va chdy; tuy nhién, viéc thiél_l lién két cdng hoa tri cho
phép mét sb di chuyén (tirc 13, su tach) mang nay khoi mang khac. Céc IPN theo sang
ché cling ¢ thé duoc goila két hop hodc pha trdn loai I. Nhu s&€ dugc mo ta chi tiét hon,
cac IPN hién tai dugc diu ché bang cach hip thu cic monome hitu co vao trong pha
polyme v6 co (nhya MQ va polysiloxan hiru co), sau d6 polyme hoa tai chd cac
monome hitu co dé tao thanh mét polyme hitu co it nhat dugc xen k& mot phan trong
polyme v6 co. Cu thé hon, pha dau khong lién tuc duoc diéu ché be"mg cach nhii héa
nhua MQ va polysiloxan hitu co cung v6i cac monome hiru co. Cac thanh phén nay
thuong c6 thé tron 14n v6i nhau (nghia 13 tao thanh hdn hop trong sudt vé mit quang hoc
khi nhin bang mét thudng), nhung khi polyme héa, polyme hiru co méi sinh (“pha hitu
c0”) trd nén khong thé tron 1An véi nhura MQ va polysiloxan hitu co (“pha silicon” hodc
“pha v0 c0”). Méc du khong muén bi rang budc béi Iy thuyét, ngudi ta tin ring khi dugc
str dung dé xtr Iy san phdm dét may, pha silicon cung cép kha ning chdng thim nudc
trong khi pha hitu co cung cip chit gia ¢b cho 16p phi san pham dét may thu duoc va
giam lugng pha silicon di chuyén khoi san pham dét may trong qua trinh rira va sdy kho.
Dbi véi pha silicon, nhra MQ dugc cho 12 c6 kha nang chéng thdm nudc tét.
Polysiloxan hiru co dugc cho 1a mang lai tdc dung lam mém khi dugc st dung & cc ty 16
cu thé véi nhua MQ. Diéu quan trong 13, nhua MQ khong lién két cdng hda tri véi
polyme hitu co. Piéu nay cho phép nhra MQ di chuyén va cung cip kha nang chéng
thdm nude duoc cai thién.

i) Nhya MQ (nhya trimetylsiloxysilicat):
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Tt hon 13, c4c hat pha du khong lién tuc theo sang ché bao gdm it nhat 10% khéi
luong (vi du, 10 dén 50% khéi lrong) nhra MQ. Céc loai nhya MQ hitu ich theo sang
ché nay bao gbdm cac loai nhua di dugc biét dén phd bién c6 sin trén thi trudng. Tuy
nhién, diéu quan trong la dé diu ché IPN theo sang ché, nhuya MQ v& co ban phai khong
chira cac nhdm chire c6 kha ndng polyme hoa gbc (vi dy, vinyl, (meth)acrylic) ma néu co,
s& tao thanh lién két cong héa tri v6i monome duge st dung trong qua trinh diéu ché chat
hittu co polyme. Trong ngit canh ndy, thut ngir “v& co ban khong chira” ¢ nghia 1 it hon
1% khdi luong, tdt hon nira 12 it hon 0,5% khéi lugng va van t6t hon nita 12 0,0% khéi
luong, dua trén téng khéi lugng cia nhya MQ. Mac du vay, MQ co thé bao gém cac
nhém chirc mién 1a vé co ban ching khong tao thanh lién két cong héa tri véi céc
monome hitu co trong cac diéu kién dugc str dung trong qua trinh polyme hoa gbe tir do.
Cacviducu thé v& cac nhém chire dugc chép nhan bao gém alkoxy, amino, isoxyanat bi
chin, carbinol, epoxy, hydrocarbyl va hydroxyl. Nhua MQ theo sing ché ¢6 ty 16 sb
lugng gitta M don vi siloxy va Q don vi siloxy t6t hon 12 16n hon 0,7:1 nhu dugce xé4c dinh
boi 2Si NMR. Tét hon 13, khéi luong phén tir trung binh khéi (Mw) ciia nhwa MQ theo
séng ché 13 tir 8000 dén 50.000 AMU (Dalton). C4c vi du thuong mai dai dién cla cac
loai nhya nhu vay bao g@)m: nhua DOWSIL™ MQ-1600, nhya DOWSIL™ MQ-1601,
nhura DOWSIL™ 2-7066, nhira DOWSIL™ MQ-7466 va nhya DOWSIL™ MQ-7366,
tAt ca déu c6 sin tir Cong ty Héa chit Dow. Su két hop cia cac loai nhya MQ theo séng
ché c6 thé duoc st dung ciing nhau.

Theo cach nay, nhya silic n6i chung cd thé dugc biéu dién nhu sau:

(R'R'R’8i01)w(R'R*Si022)4(R°Si031)y(S1041).»
trong do, R'-R® duogc chon doc lap tir hydro, hydroxyl hodc bét ky nhém hitu co ndo, vi
du, nhém hydrocarbyl dugc thé hoic khong duogc thé, nhom alkoxy, nhom amino,
nhém axetoxy va nhom aminoxy va w, X, y va z doc lap tir >0 dén <1, véi diéu kién 1a
y va z khong ddng thoi bing 0 va wx+y+z=1. Chi s w cho biét M don vi siloxy, chi
s6 x cho biét D don vi siloxy, chi s6 y cho biét T don vi siloxy va chi s6 z cho biét Q
don vi siloxy. Lugng ctia mdi don vi siloxy c6 trong nhua dugce biéu thi bang phan mol
(thong qua chi sb w, x, y va z) trén téng s6 mol cua tht ca cac don vi siloxy M, D, Tva
Q c6 trong nhya silic. Cong thure trén khong nham biéu thi th tw cdu tric cia cac don
vi siloxy khac nhau, ma nham cung cép mot ky hiéu thuén tién dé mo ta luong tuong

dbi cua ttrng loai don vi siloxy trong nhua, theo phﬁn mol dugc mo ta & trén thong qua
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céc chi sb w, x, y vaz. Céac phé‘m mol cta cac don vi siloxy khac nhau trong nhua silic
6 thé dugc xac dinh d& dang bang k¥ thust 231 NMR. Khi cac don vi siloxy M va Q
chiém wu thé, theo quy udc, organosiloxan thu duogc duge goi la “nhyua MQ”.

Theo cac phuong 4n nhét dinh, nhya theo séng ché v& co ban bao gdm céc don
vi MQ. Thuét ngix “v& co ban bao gém” dé cap dén cac don vi M va Q trong nhua,
didu d6 ¢6 nghia 1a w+z>0,7, hodc w+2>0,85, cling ¢6 thé 1a w+z>0,9, cling c6 thé 1a
w+2>0,95, ciing c6 thé w+2>0,96, c6 thé 1a w+2>0,97, ¢6 thé 1a w+2>0,98, c6 thé 1a
w+>0,99, c¢6 thé 1a w+z=1. Vi wx-+y+z=1, khi w+z<1, su cén béng la do su c6 mit
ctia it nhat mot sd ph?ln mol ctia cac don vi siloxy D va/hodc T. Nhu vay, nhya MQ cé
thé bao gdm it nhit mot s D va/hodc T don vi siloxy dua trén céc chi s6 du6i va phan
mol & trén. Theo cac phuong an khéac, nhua MQ bao gbm cac M va Q don vi siloxy.

(Céc) nhém hydrocarbyl, néu c6, duge biéu didn bsi R’ R? ¢6 thé dugce thé hodc
khong duogc thé mot cach doc 14p va co thé 1a chét béo, chét thom, chit dang vong, vong
béo, v.v.. Ngoai ra, (cac) nhom hydrocarbyl dugc biéu dién bdi R'-R® ¢6 thé bao gom
mot hodc nhidu nguyén t khac loai thay thé cac nguyén tir cacbon, vi dy, N, S hodc O
c6 thé thay thé C trong (c4c) nhém hydrocarbyl dugce biéu din boi R'-R’. Thut ngir
“dugc thay thé” nhu dugc st dung lién quan dén nhém hydrocarbyl c6 nghia 1, trir khi
duoc chi dinh khac, mot hodc nhidu nguyén tir hydro trong nhém hydrocarbyl dugc thay
thé bang nguyén tir hoic nhém thé khac. Cac nhém hydrocarbyl béo khong duge thé
duoc léy 1am vi du 13, nhung khong gi6i han &, cac nhom alkyl nhu metyl, etyl, propyl,
pentyl, octyl, decyl, dodecyl, undecyl, va octadecyl; nhém xycloalkyl nhu xyclopentyl
va xyclohexyl; nhém aryl nhu phenyl, tolyl, xylyl va benzyl; va cdc nhoém aralkyl nhu
2-phenyletyl. Cac nhom hydrocarbyl béo khdng duoc thé dwogc wu tién bao gdm cac
nh6m metyl.

Céac loai nhya thich hop c6 thé duoc tao ra trong dung moi hoic tai chd, vi du
nhu bang cach thiy phan mot s6 vat liéu silan. Phuong phap dic biét duge wu tién 12
thity phén va ngung tu véi sy c6 mat cua dung mdi, vi du nhu xylen cia tién chét cia
don vi siloxy hoa tri bdn (vi du, tetraorthosilicat, tetraetyl orthosilicat, polyetyl
silicat hodc natri silicat) va tién chét caa cac don vi trialkylsiloxy hda tri mot (vi du,
trimetylchlorosilan, trimetylethoxy silan, hexametyldisiloxan hodc

hexametyldisilazan). Nhya MQ thu duoc cé thé duoc tiép tuc trimetylsilylat héa dé
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phan tmg loai bd cac nhém Si—OH con lai hodc co thé dugc dun néng véi sy ¢6 mat
ctia bazo dé tao ra su ty ngung tu ciia nhya bﬁng cach loai bo cac nhom Si—OH
ii) Polysiloxan hiru co:

Tét hon 13, cac hat pha diu khong lién tuc theo sang ché bao gdm it nhit 25%
khéi lugng (vi du, 25 dén 80% khdi luong) polysiloxan hitu co. Cac polysiloxan hiru co
duoc st dung trong sang ché khong bi giéi han cu thé va bao gbm ca cac loai mach
thing va phan nhénh, t6t hon 12 ¢6 khéi lugng phén tir trung binh khéi (Mw) ndm trong
khoang tir 500 dén 100.000 AMU (Dalton), tét hon nita la tir 1000 dén 10.000 va van
con tot hon nita 1a tir 1000 dén 5000. Theo cac phuong 4n dugc chon, cic polysiloxan
hitu co theo sang ché vé co ban khong chira cc siloxan vong d& bay hoi bao gdm D4,
D5 vaD6. Trong ngit canh ndy, thuat nglr “yé co ban khong chira” ¢6 nghia 1a ithon 1%
khdi lwong, tot hon nita 1a it hon 0,5% khéi lwong va van t6t hon nira 12 0,0% khéi
luong, dua trén téng khéi lugng clia polysiloxan hiru co. Ngoai ra, theo cac phuong an
dugc chon khac, polysiloxan hitu co theo sang ché vé co ban khong chira cac Q don vi
siloxy. Trong ngtr canh nay, thuét ngit “v& co ban khong chira” ¢6 nghia 12 it hon 1%
khéi Tuong, tét hon nira 13 it hon 0,5% khéi lugng va van tot hon nita 12 0,0% khoi
luong, dua trén tdng khdi lwong cia polysiloxan hitu co. Céc phén 16p dai dién cta
polysiloxan hitu co ¢d thé thich hop bao gdm polyalkylsiloxan, polyarylsiloxan,
polyalkylarylsiloxan. Cac vi du thuong mai co thé thich hop bao gdm dung dich
DOWSIL™ 200 (polydimetylsiloxan két thic bing trimetyl silyl) ¢ sén & nhiéu 4o
nhét khac nhau tir Cong ty Héa chit Dow. Pham vi d6 nhét dugc wu tién 1a tir 5 dén
100.000 mPa-s (cSt) va tot hon nita 1a tir 10 dén 70.000 mPa-s. Trir khi c6 quy dinh
khac, thudt ngit “do nhot” d& cap dén do nhét dong & 25°C khi sir dung nhét ké quay
(Brookfield DVII) theo tiéu chuin ASTM D2196-05. Sy két hop cta céc polysiloxan
hiru co khac nhau c6 thé duoc st dung cing nhau.

Ty 16 khéi luong ciia i) nhya MQ vdi ii) polysiloxan hitu co tot hon 1a tir 1:0,5
dén 1:5. Dong san pham ndy mang dén su cin bing duoc uu tién gitra kha ning chéng
thAm nudc va 46 mém.

‘Céc polysiloxan hitu co thich hop ¢o6 thé dugc dai dién boi:

R,Si0 4012
trong do, mdi R’ dugc chon doc 14p tir cac nhom duge xac dinh & trén d6i véi R-Ré va

“3” 1a s6 tot hon 12 ndm trong khoang 1,8 dén 2,5 va t6t hon nita 1 1,95 dén 2,05). Va
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khong gidng nhur han ché cia nhwa MQ duge mod ta & trén, polysiloxan hitu co ¢o thé
bao gE‘)m cac nhém chire lién két cong héa tri v6i cac monome dugce st dung dé diéu
ché polyme hiru co. Nghia 13, R’ ¢ thé tiép tuc duoc chon ddc 14p tir cdc nhoém chire
bao gdbm nhém khdng bio hoa etylen nhu vinyl, (meth)acrylic va acrylic.

iii) Polyme hitu co:

Céc hat pha dau khong lién tuc theo sang ché nay t6t hon 14 bao gOm tir 1 dén
50% khéi lugng polyme hitu co c6 nhiét do chuyén héa thity tinh (Tg) tir 0 dén 150°C.
Nhu duoc st dung trong ban md ta nay, thut ngit “polyme hiru co” dung dé chi san
phim phan tmg ctia cdc monome hitu co khong bao hoa etylen dugc polyme hoa thong
qua co ché géc. T4t hon, cac monome hitu co khong bao hoa etylen dugc chon tir mot
hodc nhiéu trong sb: acrylat, vinyl este, chit thom vinyl, olefin, 1,3-dien va vinyl
halogenua, dac biét uu tién mot hodc nhiu acrylat va chit thom vinyl. Theo céc
phuong an dugce chon, cic polyme hitu co thudc ddi tuong khong bao gém cac nhém
chuec siloxy.

Nhu duoc sir dung trong ban md ta ndy, thuat ngit “acrylat” hodc “monome
acrylat” ding dé chi cic monome dya trén axit acrylic cing véi mudi, este va bazo lién
hop clia chung. “Cac monome acrylat™ dai dién bao g0m: metacrylat, acrylat dugc thé va
methacrylat dugc thé. Céc vi du cu thé bao gdm acrylat este va metacrylat este nhu metyl
acrylat, etyl acrylat, butyl acrylat, t-butyl acrylat, 2-etylhexyl acrylat, metyl metacrylat,
decyl acrylat, | lauryl acrylat, isodecyl methacrylat, lauryl methacrylat, va butyl
methacrylat; acrylat va metacrylat duoc thé nhu hydroxyetyl acrylat, perflooctyl acrylat,
hydroxypropyl acrylat, hydroxypropyl methacrylat va hydroxyetyl methacrylat. “Axit
acrylic” dai dién bao g0m axit acrylic, axit metacrylic, axit etylacrylic va mubi trong tmg
cua chung. ‘

“Vinyl halogenua” dai dién bao gbm vinyl clorua, vinyliden clorua va
cloropren. Cac vi du bd sung vé cac monome c6 thé 4p dung bao gbm: anhydrit
maleic, “vinyl este” nhu vinyl axetat va vinyl butyrat; vinyl pyrolidon; céc dien lién
hop nhu butadien va isopren; “chat thom vinyl” nhu styren va divinyl benzen;
monome vinyl nhu etylen; acrylonitril va methacrylonitril; acrylamit, methacrylamit
va N-metylol acrylamit; va vinyl este ciia axit monocacboxylic ¢6 t6i 10 nguyén tu

cacbon.
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Céc monome theo sang ché c6 thé bao gdm céc loai c6 cic nhém da etylen khong
bao hoa, nghia 12 bao gdm it nhét hai lién két d6i cacbon-cacbon c6 thé polyme héa ma
trong cac diéu kién phan tg thich hop, c6 thé polyme héa cic gbe tu do. Céc vi du c6
thé 4p dung bao gbém allyl methacrylat, diallyl phthalat, 1,4-butylen glycol
dimethacrylat, 1,2-etylen glycol dimethacrylat, 1,6-hexandiol diacrylat va divinyl
benzen.

Téng phan trim khéi luong rit quan trong dé cung cAp mot phuong phép xtt Iy
san pham dét may cao cap. Vi dy, viéc bao gbm trén 50% khdi lugng polyme hitu co
trong céac hat ctia pha dau khéng lién tuc din dén 16p phﬁ san phdm dét may tré nén
gion. Do d6, tong phan tram khéi luong ciia polyme hitu co theo sang ché trong cac hat
pha dau (bao gdm nhwa MQ va polysiloxan hiru co) t6t hon 14 tir 1 dén 50% khéi
lugng, t6t hon nita 12 tir 5 dén 45% khdi lugng va vin tét hon nita la tir 10 dén 40%
khéi lwong.

Tét hon 13, cac polyme hitu co theo séang ché ¢ nhiét d6 chuyén hoa thiy tinh
(Tg) tir 0 dén 150°C, t6t hon nita 1a tir 1 dén 50°C va con t6t hon nita 1a tir 10 dén 40°C.
Viéc sir dung cac polyme c6 gi tri Tg dudi 0°C lam gidm kha néng chéng tham nude boi
nhil trong thu duge. Tg cla polyme hitu co theo sang ché c6 thé dugc xac dinh dua trén
polyme Iy thuyét c6 khéi lugng phan tir trung binh khéi (Mw) 1a 50.000, duge tinh bang
phuong trinh Fox (TG Fox, Bull. Am. Physics Soc., Volume 1, Issue No. 3, page 123
(1956)). Vi du, dé tinh Tg clia chat dbng tring hop ctia hdn hop monome gdm monome
M1 va M2, 1/Te=w(M1)/Tg(M1)+w(M2)/Tg(M2), trong d6 w(M1) la phan khéi luong
ctia monome M1 trong chét déng tring hop, w(M2) 1a phan khéi luong cia monome M2
trong chit dong tring hop, Tg(M1) 1a nhiét do chuyén hoa thuy tinh (“Fox Tg”) d4 cong
b6 ctia chét ddng tring hop c¢6 khdi lugng phan tir cao (>50 k khéi Irgng trung binh MW)
ctia M1, Tg(M2) 1a nhiét do chuyén hoa thily tinh da dugc cong bb cia chit ddng tring
hop c6 khéi lugng phan tir cao ctia M2. Gia tri Tg cho chét dong tring hop duoc liét ké
trong tai liéu Polymer Handbook (S4 tay Polyme), T4i ban lan tht 4, J. Wiley & Sons,
New York (2003).

Céc chét phu gia khic nhau c6 thé dugc bao gdm trong nhii twong theo sang
ché, ké ca trong qua trinh didu ché pha dau khong lién tuc ban dau, trong qua trinh

polyme héa tai chd cua chit hiru co va/hodc sau d6. Vi du vé cac chit phu gia nhu vay
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bao gém chét hoat dong bé mat, chét khéi tao, chit thdm thiu, melamin, sap, chét phéan
tan polyuretan, v.v. Mot chét phu gia tuy chon nhu vy bao gém isoxyanat bi chén.
iv) Isoxyanat bi chdn:

Nhu da d& cép, nhii trong theo sang ché c6 thé bao gbm thém mét hoic nhiéu
isoxyanat bj chin. Thuat ngft “isoxyanat bi chin” nhu duoc st dung trong ban mo ta nay
dung dé chi san pham phén (g clia isoxyanat va chét ngan chin, trong d6 chit ngan
chidn nay co thé tach ra khoi isoxyanat trong cac diéu kién nhiét, tirc 13 cac diéu kién nay
thuong duge stir dung trong khi xir Iy san phim dét may. Céc chét ngan chin thong
thudng bao gdm aryl alcohol, oxim alkanon, thiole aryl, hop chét hydro hoat tinh hiru
co, natri bisulfit va hydroxylamin. C4c tac nhin ngan chin dugc uu tién bao gbm céc
alkanon oxim (ketoxim) c6 thé dugc khir chn & nhiét do tuong d6i thép, ching han nhu
duge stir dung trong quy trinh xt 1y dét thong thuong. Déi véi muc dich cia sang ché

ndy, cac polyisoxyanat bi chin “thom” duoc vu tién hon. Trong ngit canh nay, thuat ngix

“thom” c6 nghia 1a cac hop chit isoxyanat c6 it nhit mot nhém thom, ching han nhu cac

vét liéu dua trén toluen diisoxyanat, diphenylmetan 4,4' diisoxyanat, diphenylmetan 2,4'
diisoxyanat, polymetylen-polyphenyl isoxyanat, 4,4' metylen bisphenol isoxyanat, va
c4c dan xuit cua ching. Cac isoxyanat A(CNO), thich hop dé didu ché isoxyanat bi
chan 12 nhimg chat trong d6 A 1a hop chét thom va z1a 1, 2, 3 hodc 4. Chiing bao gdm
céc isoxyanat hodc din xuat nhu toluen diisoxyanat, polymetylenpolyphenyl isoxyanat
va 4,4' metylen bisphenol isoxyanat, va bao gbm ca nhitng isoxyanat thom dugc ban
thuong mai cho muc dich nay. Cac san pham thurong mai théng thudng bao gdm c4c san
phdm nhu chat phu gia clia toluen diisoxyanat va trimetylolpropan (1,1,1
trihydroxymetyl propan) DESMODUR CB-75; (do Covestro cung cip), isoxyanat
thom dua trén polymetylenpolyphenylen este cla axit isoxyanic, ching han nhu
MONDUR MR-100 (do Covestro cung chp) va isoxyanat thom dya trén
polymetylenpolyphenyl isoxyanat chira 4,4' metylen bisphenol isoxyanat (do Cong ty
Hoéa Chit Dow cung cip). Ciing c6 ban san trén thi trudong 1a cic isoxyanat thom bi chan
lam sdn nhu HYDROPHOBOL DL, PHOBOL XAN (do Huntsman cung chp),
DM-6400, MEIKANAT FM-1, MEIKANAT ST, MEIKANAT PRO, MEIKANAT
TP-10, MEIKANAT WEB, MEIKANAT ST (do Meisei Chemical Works, Ltd. cung
cép). Thong tin co ban khac vé céc isoxyanat nhu vay dugc cung cAp trong cAc tii liéu

sang ché US2019/0375897, US839255 va US6451717.

9
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Céc hat ctia pha diu khéng lién tuc t6t hon 12 ¢6 kich thudc hat theo thé tich trung
binh “D(v0,5)” tir 10 dén 5000 nm va t5t hon nira 12 tir 50 dén 3000 nm nhu duge x4c
dinh thong qua nhiéu xa laze st dung Malvern 3000 va theo tiéu chuén ISO 13320
(2009). Nhu dugc st dung trong ban mo ta ndy, thuét ngir “hat” dung dé chi cac giot pha
dau.

Theo cac phuong an dugc chon, nhil twong theo sang ché v& co ban khong
chira flopolyme va/hodc siloxan mach vong nhu octametylxyclotetrasiloxan (D4),
decametylxyclopentasiloxan (D5) va dodecametylxyclohexasiloxan (D6). Trong
ngit canh nay, thuat ngix “v& co ban khéng chira” c6 nghia 1a it hon 1% khéi luong,
t5t hon nita 12 it hon 0,5% khdi lugng va vAn tét hon nita 12 0,0% khéi lugng, dua trén
tbng khdi lugng cia pha dau khong lién tuc.

Pha dau khong lién tuc ctia nhii tuong theo sang ché tt hon bao gdm tir 5 dén
80% khdi luong va tét hon nita 12 tir 10 dén 60% khéi lwong dira trén tong khdi lwong
ctua nhil tuong.

Trong khi huéng dén cac tng dung m§ pham, tai liéu sing ché US98008413
md ta nhil trong duge didu ché theo cach twong tw véi séng ché nay. Tuy nhién, ca Tg
va tdng khdi lugng clia polyme hitu co nhu duge md ta déu khong phi hop dé xur ly

san phim dét may, vi dy, polyme hiru co ¢6 mat véi lugng 16n hon 50% khéi luong
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(vi du, >66% khéi lugng) ciia hat hiru co silicon két hop ma din dén 16p phi qué gion

dé ¢6 hiéu qua d6i v6i san phim dét may. Tuong tu, t3i liéu sang ché US7767747 mé
t4 phuong phéap diéu ché nhii tuong két hop bao gdbm ca polysiloxan va polyme hitu
co, mic du khong st dung nhya silic. Méc du cé hai béng sang ché nay déu khong mod
t4 nhil tvong theo sang ché hoic cach xir 1y san pham dét may, nhung phuong phap
chung cta ching nhu dugc md ta 1a mang tinh huéng dan.

Lién quan cu thé dén sang ché, phuong phap diéu ché nhii twong theo séang ché
bao gbém cac bude: (1) thu hodc didu ché nhii tuong nude bao gdbm pha dau khong
lién tuc chira cac hat gém: i) nhya MQ vé co ban khong chira cdc nhém chuc ¢6 thé
polyme hoéa gdc; ii) polysiloxan hitu co; va iii) monome hitu co khong bio hoa etylen
duogc chon tir mot hodc nhiu trong sé: acrylat, vinyl este, chét thom vinyl, olefin,
1,3-dien va vinyl halogenua; va (2) polyme héa cac monome hitu co khéng bao hoa
etylen tai chd dé tao thanh mot mang ludi thdm thiu xen k& bén trong céc hat. béivei

buée (1), thit tu bd sung timg thanh phan khong bi han ché cu thé va viée st dung bd
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sung chét hoat dong bé mit va trén cd thé dugc st dung dé tao diéu kién thuén loi cho
qua trinh hinh thanh nhii tuong cung véi viéc kiém soat kich thuéc hat. i véi budc
(2), ¢6 thé st dung chét khéi tao va st dung nhiét d6 cao (vi du, 70 dén 95°C) dé tao
diéu kién thuén loi cho phan (g polyme hoa gbc tu do ciia cic monome hitu co.

Viéc trén c6 thé xay ra khi st dung bat ky k¥ thuat da biét nao trong linh vuc
nhii trong. Thong thuong, pha dAu va pha nuéc bao gbm chét hoat dong bé mit bat
ky dugc két hop bing k§ thuat khudy don gian dé tao thanh nhii twong. Cac thiét bi
tron dai dién bao gbm may dong nhit, may khudy séng 4m, tuabin roto-stato, may
nghién keo, mdy vi 16ng, may siéu am, may khudy dang c4nh quat, may khudy dang
xo#n va su két hop cta ching. Céc phuong phéap dai dién duge mo ta trong tai liéu
sang ché US6013682, US8877293 va US2015/001 0711.

Vidu vé chét hoat dong bé mat co thé ap dung bao gém chét hoat dong bé mat
cation, anion va/ho#c khoéng ion vu tién hon chét hoat dong bé mit cation. Nhu duge
str dung trong ban md ta nay, thult ngi “chét hoat dong bé mit cation” ¢ nghia la
chit hoat dong bé mit c¢6 nhéom chitc mang dién tich duong, vi du nhu hop chét
amoniac bac bdn vé6i cac géc hoat dong bé mit mang dién tich duong. Pinh nghia
nay bao gdm cac chét hoat ddng bé mat ludng tinh c6 ca nhom tich dién duong va 4m
nhung khong bao gdm céc chat hoat dong bé mit khong ion va anion. Chét hoat dong
bé mit cation hiru ich trong sang ché nay ¢ thé 1a amoni hydroxit bic bén nhu octyl
trimetyl amoni hydroxit, dodecyl trimetyl amoni hydroxit, hexadecyl trimetyl amoni
hydroxit, octyl dimetyl benzyl amoni hydroxit, decyl dimetyl benzyl amoni hydroxit,
didodecyl dimetyl amoni hydroxit, dioctadecyl dimetyl amoni hydroxit, trimetyl
amoni hydroxit dang m& va coco trimetyl amoni hydroxit cling nhu mudi trong tmg
clia cac chit ndy, cac amin béo va amit axit béo va cac dan xuét ciia ching, cac hop
chit pyridinium bazo, bazo amoni bac bdn cia benzimidazolin va cdc amin
polypropanol-polyethanol nhung khong chi gi¢i han & trong danh sach chét hoat
dong bé mit cation nay. Ngoai ra, chét hoat dong bé mit cation 1a xetyl trimetyl
amoni clorua. Céc chit hoat dong bé mit nay c6 thé duoc st dung riéng 1é hoic két
hop. Chét hoat dong bé mat dugce hoa tan trong nudce va dung dich nude thu duge
dugce st dung nhu mdt thanh phén trong pha nuéc lién tuc. Nong do cia chét hoat
dong bé mit cation trong qué trinh hinh thanh nhii trong dau trong nudc tbt hon 1a
ndm trong khodng tir 0,5% dén 4,0% tinh theo khéi lugng ciia toan b pha dau. Céc
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chét hoat dong bé mat phu trg, va ddc biét 1a cac chét hoat dong bé mat khéng ion, c6
thé dugc thém vao trong qué trinh hinh thanh nhil twong dau trong nuéc. Chét hoat
dong bé mit khong ion thich hop 13; polyoxyalkylen alkyl ete ching han nhu alkyl
ete c6 chudi dai polyetylen glycol (12 dén 14 cacbon), polyoxyalkylen sorbitan ete,
polyoxyalkylen alkoxylat este, polyoxyalkylen alkylphenol ete, etylen glycol
propylen glycol copolyme, polyvinyl alcohol va alkylpolysacarit. C4c thanh phén
hoa tan trong nude bd sung c¢6 thé duge thém vao pha nuéce bao gbm chét 1am dic va
chat bao quéan.

Vi du v& cac chét khoi tao gde tur do hoa tan trong nuéc cb thé ap dung bao
gdm t-butyl peroctoat va t-butylperoxy-2-etylhexanoat. Cac quy trinh khoi tao qua
trinh oxy hoa khir hodc nhiét c6 thé dugc sir dung dé diéu ché polyme hiru co. Cac
chét khoi tao gbe tur do nhiét théng thuong co thé duoc st dung bao gdm hydro
peroxit, natri peroxit, kali peroxit, t-butyl hydroperoxit, cumen hydroperoxit, amoni
va/hodc persunfat kim loai kiém, natri perborat, axit perphotphoric va mubi ctia
ching, kali permanganat va amoni hoéc mudi kim loai kiém cia axit
peroxydisulfuric. Nhitng chét khai tao nay thudng duoc st dung & ham luong tir 0,1
dén 5,0% khdi lugng dua trén tdng khéi luong ciia monome hitu co. Chét khai tao
qué trinh oxy héa khir c6 thé duge st dung thong thudng 1a chét oxy hoa cong véi
chét khir trong cac két hop c6 hidu qua d8 tao ra cac gbe tu do, bao gdm c cac chat
khéi tao gbe tir do gidng nhu chat oxy hoa dugc liét ké & trén; va chét khtr thich hop
nhu natri sulfoxylat formaldehyt, axit ascorbic, axit isoascorbic, kim loai kiém va
mudi amoni cta céc axit chira lvu huynh nhu natri sulfit, bisulfit, thiosulfat,
hydrosulfit, sulfua, hydrosulfua hodc dithionit, axit formamidin sulfinic, axit
hydroxymetan sulfonic, axeton bisulfit; cdc amin nhu etanolamin, axit glycolic, axit
glyoxylic hydrat, axit lactic, axit glyxeric, axit malic, axit tartaric, cling nhu mubi
clia cac axit trude do c6 thé duoce st dung. Chét khoi tao hodc hé théng chét khéi tao
c6 thé dugce thém vao trong mot hodc nhiéu 14n b sung, lién tuc, 14n luot hodc
khong, trong giai doan phan ung hodc dudi dang két hop cua chung. Mot s§ chat khai
tao gbc tu do hitu co loai azo c6 thé dugc st dung trong qué trinh truong nd monome
nhu azobis-isobutyronitril va azobispropionitril. ‘

Céc phuong phép c6 thé ap dung dé xtr Iy san phim dét may bang nhii trong theo

sang ché khong chi gii han cu thé va bao gém viéc ap dung nhii twong cho san phim
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dét may bang cach nhiing, bang cach can (vi du, mdy can), phi rém, phi bang ban chai,
phil cudn va céc phuong phap phun nhu phun nguyén tr héa khong khi, phun ¢6 hd trg
bing khong khi, phun khong c6 khong khi, phun ap suét thip khi luong 16n va phun
khong c6 khong khi c6 hd trg bang khong khi. Lép phi thu duqé sau d6 dugc say kho
(d6ng rén) & nhiét do cao tir 80 dén 180°C. Vi du vé cac budc siy kho bao gdm siy khd
khéng khi & nhiét d6 phong, sdy kho bang khi nong va gia nhiét bing tia hong ngoai.
Céc 16p phu thong thuong ndm trong khoang 0,5-15 gam khéi luong kho trén mot mét
vuong (g/m?).

Nhiéu phuong 4n cla sdng ché da duge mo ta va, trong mot sb trudng hop,
mot sd phuong an, lya chon, pham vi, thanh phﬁn hotic cac dic diém khac da duge
moé ta 13 “dugc uvu tién”. Viéc chi dinh céc dic diém “uu tién” nhu vay tuyét Adéi
khong duoc hiéu 1a khia canh thiét yéu hodc quan trong cda sang ché. Pham vi duoc
thé hién cu thé bao gém cac diém cudi duge chi dinh. Nhu duoc st dung trong ban
md ta nay, thuat ngt “khéi lugng phan t” va “Mw” dung dé chi khéi lugng phan tir
trung binh khéi dugc do bing sic ky thdm théu gel (GPC)

Vi du thyc hién sang ché

Trix khi c6 chi dinh khac, tAt ca qué trinh didu ché va thir nghiém dugc tién hanh
& nhiét do phong (RT) & 4p sut tiéu chuén (1 atm hodc 760 mm Hg). Cac vét liéu sau
day dugc st dung dé diéu ché va thir nghiém nhil twong nudc:

Bang 1: M6 ta vat liéu dugc sir dung trong cac Vi du

Loai vit liéu Tén san phim M0 ta héa hoc Ngudn
Monome Styren Styren Sigma-Aldrich
Monome n-butyl acrylat n-butyl acrylat Sigma-Aldrich
‘Monome metyl methacrylat metyl methacrylat Sigma-Aldrich
axetoaxetoxy etyl S .
Monome AAEM methacrylat Sigma-Aldrich
Monome IBOMA isobornyl methacrylat Sigma-Aldrich
O/\/\S|i/ O\Si/
Monome MD’M-ALMA | |™> |Dow
~,°
d
) ) t-butyl peroctoat,
Chat khéi tao goc Luperox® 26 t-butylperoxy Arkema
2-etylhexanoat
. N SILASTIC™ SFD-128 | polydimetylsiloxan két thiac
Polysiloxan hitu co x4p xi 60,000 cSt bang vinyl dimethylsilyl Dow

13
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1 ™ ,
. - Dung dich DOWSIL polydimetylsiloxan két thiic
Polysiloxan hitu co  |200 bine trimetvl silvl Dow
(20, 50 & 1000 cSt) g trimetyl sily
Nhya DOWSIL™ Nhua trimetylsiloxysilicat
Nhya MQ MQ-1600 Mw = 23000 Dow
Silicon DOWSIL™ | Nhua trimetylsiloxysilicat
Nhwa MQ 2-7066 Mw = 17000 Dow
nhura trimetylsiloxysilicat
(R38i0112)0,51(S10412)049(Z01 | a4 21
Nhya MQ Nhua MQ 2 /12?2%;’)7412?511(%1 i%f};avgletyl’ Z 1US8017712 &
isopro.pyl xép xi 9:1; US5548053.
Mw = 7400
Chét hoat dong bé | TERGITOL™ chit hoat dong bé mat khong|
< . oW
mat i 15-S-20 chira ion
S;?t hoat dgng be ARQUAD® 16-29 chét hoat dong bé mit cation | Nouryon
. D s Chat md rong phén tan cation cua
Isoxyanat bichdn | propor ® XAN  |isoxyanat bi chin Huntsman
. e s 1A Ni 16ng/Spandex (99%/1%), .
Vai Vi ni long $6 1194 075 Burlington
Vai Vai PES Polyes’ge, S6 4774 075 Burlington
Bing dén ép dudng Chat két dinh polyamit, bang | Adhesive
TAF-900 X : :
may du phong polyuretan Films, Inc.

Nhil trong miu duge didu ché theo cac phuong phép sau:

Nhil trong 1: Keo két hgp MQ-1600/PDMS/Styren-Acrylic

Diéu ché nhii twong: Tron MQ-1600 (13,3 g), dung dich 50 ¢St 200 (26,6 g),
butyl acrylat (5,00 g), styren (11,17 g), AAEM (1,12 g) trong binh. B6 sung nude
(10,64 g), ARQUAD 16-29 (1,40), TERGITOL™ 15-58-20 (80% hoat tinh, 1,39 g)
va tron 1an nita dé tao thanh nhil twong tho. B4 sung nudce (140,59 g) va nhii héa hdn
hop nay bing ddu do am thanh (Fisherbrand mau 705) & mirc cong suit 75% trong
1,5 phut. B6 sung nuéc pha lodng (148,74 g).

Quy trinh polyme héa gbc: Bb sung nhil twong vao 10 phén tng thiy tinh dugc
trang bi truc khudy, dong khi nito va 16p phu gia nhiét dugc diéu khién bang cap nhiét
dién. Nhii trong dugc gia nhiét dén 70,0°C. Trong mot lo thiy tinh riéng biét,
LUPEROX 26 (0,68 g), TERGITOL™ 15-S-20 (80% hoat tinh, 0,09 g) va nudce (0,7 g)
duogc trén véi nhau dé diéu ché nhii tuong chét khéi tao. Nhii trong nay duge thém vao 10
phan tmg thiy tinh cling v6i nudce rira (4,7 g). Sau 30 phit, nhiét 4o dugc téng 1én 85,0°C.
Sau 60 phut, nhiét 46 duge tang 1én 92,0°C va giit & d6 trong 60 phit trede khi 1am ngudi

10 phan Ung.
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Nhii trong 2: Nhii tuong MQ-1600/PDMS (khong c6 polyme hitu co)

H3n hop gdm dung dich 20 ¢St 200 (12,71 g) va MQ-1600 (6,34 g) duoc két
hgp trong may tron nha khoa tdc d6 cao & tbe d6 3500 vong/phiit. ARQUAD 16-29
(1,88 g) dugce thém vao va tron 14n nita. Nudc duge thém vao theo ting luong sau
day voi te do tron cao gifra cac 1an thém: 5,25, 5,66, 2,21, 4,04, 2,00 va 2,21 g.
Nhii twong 3: Polyme nhil tuong Styren-Acrylic (khong c6 MQ, khong c6 PDMS)

Diéu ché nhii twong: Trdn butyl acrylat (9,99 g), styren (22,37 g), AAEM
(2,16 g). B6 sung nudc (16,92 g), ARQUAD 16-29 (1,04), TERGITOL™ 15-8-20
(80% hoat tinh, 1,05 g) va tron dé tao thanh nhii twong thd. Bd sung nuée (100,00 g)
va tron bang dau do 4m thanh & mtc 50% cong suét trong 1,5 phiit. B sung nuéc pha
loang (140,21 g). Quy trinh polyme hoa gbc gidng nhu d6i v6i Nhii tuong 1.
Nhii trong 4: Keo két hgp MQ-1600/PDMS/Vinyl-PDMS/Styren-Acrylic

Tron MQ-1600 (11,24 g), dung dich 20 cSt 200 (11,24 g), SFD-128
(MViDmMVi, 11,24 g), butyl acrylat (4,22 g), styren (9,42 g), AAEM (0,91 g) cho dén
khi ddng nhit. B4 sung nuéc (84,71 g), ARQUAD 16-29 (1,13), TERGITOL™
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15-S-20 (80% hoat tinh, 1,16 g) va tron d& tao thanh nhii twong thé. B4 sung nude |

(33,15 g) vatron béng_ du do Am thanh & mirc 50% cong sut trong 1,5 phut va 100%
cong suét trong 1 phut. Ddng nhit bang cach str dung thiét bi ddng nhat Microfluidics
& 10.000 psi. B sung nudce pha lodng (100,0 g). Quy trinh polyme hoéa gbc gibng nhu
d6i v6i Nhii twong 1.
Nhii trong 5: Keo két hop MQ-1600/PDMS/Styren-Acrylic véi PDMS:MQ ty 1¢ 4:1
Tron MQ-1600 (8,05 g), dung dich 20 ¢St 200 (32,2 g), butyl acrylat (5,00 g),
styren (11,17 g), AAEM (1,12 g) cho dén khi dong nhét. Bé sung nude (99,11 g),
ARQUAD 16-29 (1,35), TERGITOL™ 15-S-20 (80% hoat tinh, 1,35 g) va tron bang
dAu do am thanh & muc 75% cong sut trong 1,5 phut. B sung nu6c pha lodng
(134,42 g). Quy trinh polyme héa gbc gibng nhu d6i v6i Nhil twong 1.
Nhii twong 6: Keo két hop MQ 2-7066 Silicon /PDMS/Styren-Acrylic
Tron DOWSIL™ 2-7066 Silicon (17,2 g nhua cta 78% khéi lugng trong xylen)
v6i dung dich 20 ¢St 200 (26,8 g) va loai bé dung mdi dudi ap suft giam (~5 torr) & 70°C
trong 2 gid. B6 sung butyl acrylat (5,00 g), styren (11,17 g), AAEM (1,08 g) va tron cho
dén khi ddng nhit. B sung nude (150,6 g), ARQUAD 16-29 (1,35), TERGITOL™
15-S-20 (80% hoat tinh, 1,35 g) va tron bang d4u do 4m thanh & mitc 75% cong suat trong
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1,5 phat. B sung nu6c pha loang (82,93 g). Quy trinh polyme hoa gbc gibng nhur d6i véi
Nhii twong 1.
Nhil twong 7: Keo két hop MQ-1600/PDMS/Styren-Acrylic v6i 1000 ¢St PDMS

Tron MQ-1600 (13,40 g), dung dich 1000 ¢St 200 (26,83 g), butyl acrylat (5,00
g), styren (11,17 g), AAEM (1,08 g) cho dén khi dong nhét. BS sung nuée (101,75 g),
ARQUAD 16-29 (1,35), TERGITOL™ 15-S-20 (80% hoat tinh, 1,35 g) va trdn bing
du do 4m thanh & mirc 75% cong suat trong 1,5 phit. B6 sung nudc pha logng (131,8
2). Quy trinh polyme hoa gbc gibng nhu d6i v6i Nhii twong 1.

Nhii trong 8: Keo két hgp MQ-1600/PDMS/Acrylic (khong c6 Styren)

Tron MQ-1600 (13,40 g), dung dich 20 ¢St 200 (26,83 g), butyl acrylat (6,69
¢), metylmethacrylat (9,47 g) va AAEM (1,08 g) cho dén khi ddng nhét. BS sung
nuée (150,6 g), ARQUAD 16-29 (1,35), TERGITOL™ 15-S8-20 (80% hoat tinh,
1,35 g) va tron bang dau do 4m thanh & mic 75% cong suét trong 1,5 phut. B sung
nude pha lodng (82,94 g). Quy trinh polyme hoa gbc gibng nhu dbi v6i Nhii twong 1.
Nhii trong 9: Keo két hgp MQ-1600/PDMS/Styren-Acrylic véi 10% Styren-Acrylic

Tron MQ-1600 (17,25 g), dung dich 20 ¢St 200 (34,50 g), butyl acrylat (1,67
g) va styren (3,72 g) va AAEM (0,36 g) dung trong binh thuy tinh. B& sung nudc
(103,03 g), ARQUAD 16-29 (1,35), TERGITOL™ 15-S-20 (80% hoat tinh, 1,35 g)
va trén bang diu do 4m thanh & mitc 75% cong sut trong 2,0 phit. B4 sung nude pha
lodng (130,5 g). Quy trinh polyme héa gbc gibng nhu dbi véi Nhii twong 1.

Nhii twong 10: Keo két hgp MQ-1600/PDMS/Acrylic (khong c¢6 Styren)

‘ Tron MQ-1600 (13,40 g), dung dich 20 ¢St 200 (26,83 g), MDM-ALMA
(7,06 g), IBOMA (9,11 g), AAEM (1,08 g) cho dén khi dong nhét. B4 sung nuéc
(101,08 g), ARQUAD 16-29 (1,35), TERGITOL™ 15-58-20 (80% hoat tinh, 1,35 g)
va tron bang dau do 4m thanh & mirc 75% cong sut trong 1,5 phut. B6 sung nuéc pha
lodng (132,45 g). Quy trinh polyme héa gbc gidng nhu d6i voi Nhii twong 1.

Nhii trong 11: Keo két hop MQ-1600/PDMS/Styren-Acrylic (khong c6 AAEM)

Tron MQ-1600 (13,40 g), dung dich 20 ¢St 200 (26,83 g), butyl acrylat (5,66
g) va styren (11,58 g) dung trong binh thuy tinh. B4 sung nuée (150,6 g), ARQUAD
16-29 (1,35), TERGITOL™ 15-S-20 (80% hoat tinh, 1,35 g) va tron bang dau do 4m
thanh & mitc 100% cong suét trong 1,5 phut. B6 sung nudc pha lodng (82,94 g). Quy
trinh polyme hoa gdc gibng nhu d6i v&i Nhii twong 1.
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Nhii trong 12: Keo két hgp MQ-1600/PDMS/Styren-Acrylic véi 50% Styren-Acrylic

Thuc hién theo quy trinh polyme héa gbc va nhii tuong tuong tu nhu Nhil tuong
11 ngoai trir thanh ph?m nhii trong chira MQ-1600 (9,58 g), 20 ¢St PDMS (19,16 g),
butyl acrylat (8,33 g), styren (18,61 g), AAEM (1,80 g).

Nhii tuong 13: Keo két hop MQ-1600/PDMS/Styren-Acrylic v6i Tg = 15°C

Thuc hién theo quy trinh polyme hoa gbc va nhii héa tuong tw nhu Nhii turong
11 ngoai trur ché pham nhil twong chira MQ-1600 (13,40 g), dung dich 20 ¢St 200
(26,83 g), butyl acrylat (6,69 g), styren (9,47 g) va AAEM (1,08 g) va dau do 4m
thanh duogc chay & mic 75% cong suét trong 1,5 phut.
rNhﬁ tuong 14: Keo két hop MQ-1600/PDMS/Styren-Acrylic v6i Tg = -15°C

Thuc hién theo quy trinh polyme héa gbc va nhii héa tuong tu nhu Nhil trong
11 ngoai trir ché pham nhii twong chira MQ-1600 (13,40 g), dung dich 20 ¢St 200
(26,83 g), butyl acrylat (10,40 g), styren (5,78 g) va AAEM (1,08 g).

Nhil trong 15: Keo két hgp nhya MQ 2/PDMS/Styren-Acrylic

Tron Nhua MQ 2 (17,48 g nhua 76,6% khéi lrong trong xylen) véi dung dich
20 ¢St 200 (26,8 g) va loai bo dung mdi dudi ap sut giam (~5 torr) & 70°C trong 2 gio.
B& sung butyl acrylat (5,00 g), styren (11,17 g), AAEM (1,08 g) va trdn bing tay. Bb
sung nudce (200,66 g), ARQUAD 16-29 (1,35), TERGITOL™ 15-S-20 (80% hoat
tinh, 1,35 g) va tron bing du do 4m thanh & muc 75% cong suét trong 1,5 phut. B6
sung nude pha loang (32,93 g). Quy trinh polyme hoéa gbc gidng nhu d6i v6i Nhii
tuong 1.

Nhil trong 16: Keo két hop PDMS/Styren-Acrylic (khong c6 nhua MQ)

Tron PDMS két thuc bing vinyl (SFD-128, 40,43 g), butyl acrylat (5,00 g),
styren (11,17 g) va AAEM (1,08 g) cho dén khi ddng nhit. Bb sung nude (0,41 g),
ARQUAD 16-29 (1,35 g), TERGITOL™ 15-S-20 (80% hoat tinh, 1,39 g) va trén
trén may tron nha khoa tdc d6 cao & 3500 vong/phit trong 30 gidy dé tao thanh nhii
trong dau trong nuée. Nude (39,29 g) sau d6 dugc thém vao, sau 46 tron 14n nita &
tdc 6 3500 vong/phut trong 30 gidy. Nhil twong dugc pha lodng v&i nude (206 g).
Quy trinh polyme hoa gbc gidng nhu dbi v6i Nhii tuong 1.

Bang 2: Tong hop céc thanh phan nhii trong d4 chon:

17

17/23



49808

D6 nhét clia Te tinh todn cia| 72 khéi luong
Méau Polysiloxan hiru co Nhira MQ go Ivme hira e |  €4@ Polyme
(cSt) pPOLy hitu co
Nhil trong 1 50{MQ-1600 31 30
Nhii tuong 2
(so sanh) 20{MQ-1600 N/A 0
Nhii trong 3 |N/A (khong c6 N/A (khong c6
(so sanh) polysiloxan hitu co) nhua MQ) 31 100
Nhil tuong 4 20 va 60.000 | MQ-1600 31 30
Nhii trong 5 20{MQ-1600 31 30
Nhil tuong 6 20(2-7066 31 30
Nhil teong 7 1000 {MQ-1600 31 30
Nhii trong 8 20| MQ-1600 17 30
Nhil tirong 9 20| MQ-1600 31 10
Khong tinh toan
Nhil twong 10 20| MQ-1600 duoc 30
Nhii tuong 11 20| MQ-1600 30 30
Nhii tuong 12 20| MQ-1600 31 50
Nhil tuong 13 20{MQ-1600 15 30
Nhii tuong 14 -15
(so sanh) 20| MQ-1600 (Tg dudi 0°C) 30
Nhii tuong 15 Nhwa MQ 2
(so sanh) 20| (Mw thap) 31 30
Nhii tuong 16 N/A (khong co6
(so sanh) 60.000 | nhya MQ) 31 30

Nhii tvong phi (IE1-IE17, CE1-CE6) d4 dugc diéu ché bang céch st dung céc

nhii trong dugce mo ta & trén (Nhil twong 1-16) va céac mau vai khac nhau (nylon va

PES) da dugc phu va thir nghiém theo cac phuong phap mo ta bén dudi.
Nhii twong phu (IE1-IE17, CE1-CE6) dugc phu lén cac mau vai thong qua viéc

cén trén may cén 2 cuén Mathis (HVF-350) véi ap luc con lan dugc thiét 1ap 1a 60 psi

va tde d6 2,0 m/phit. Kha nang thdm uét cla vai nylon va polyeste 1an luot 12 53% va

79%. Do 4m duogc xéac dinh 13 phén tram khéi luong ting 1én cla vai sau khi di qua

dung dich xtr Iy va may cén, nhung trudc khi sdy kho. Vi dy, néu vai ban dau nang 100

gam va sau khi di qua dung dich xtr ly/may cén, khéi luong cia vai 1a 150 gam, thi tj

16 hut 4m 13 50%. Ngay sau khi can, vai dugc xir Iy trong 10 Mathis LTE ¢ 160°C trong
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3 phut. Sau d6, cac mau vai trang phi dugc dé can bing & nhiét d6/d6 4m phong trong
khoang 12 gi®, sau d6 cac mau vai trang phu dugc gidt bing mdy giat va may sy dan
dung tiéu chuén st dung chét téy TIDE® Free. Chu trinh giat dugc thiét lép & 90°C,
sau do la xa b.%mg nudc lanh. Chu ky séy duoc dat & nhiét do cao vdi cam bién tu dong
tat.

Kha ning chéng thdm nuéc duge do bing cach sir dung tiéu chuin ISO
9865:1991 “San phdm dét may—Xac dinh kha ning chéng thdm nuéc cia vai bang
thr nghiém mua rao Bundesmann”. Tém lai, céac mau vai dugc dat vao thiét bi
Bundesmann trong d6 mua mo6 phdng tac dong 1én bé mit vai trong khoang thoi gian
10 phut, sau d6 vai duoc danh gia dinh tinh vé hinh thirc bén ngoai (5 = tot nhit, 1 =
t& nhét/dd bio hoa hoan toan cia bé mit vai boi nude).

Do mém dugc xac dinh theo thang diém cht quan 1-5 trong d6 1 13 xu xi
nhat/thd nhét va 5 12 mém nhit/min nhét. |

Do bam dinh cia bang dan ép duong may dugc xdc dinh bing bing dan ép
duong may TAF-900 theo phuong phap ASTM D413-98. Bang dugc dén 1én vai bang
cach str dung Mdy ép mang cudn néong HL-100 cua ChemInstruments thiét 1ap ¢ nhiét
d6 245°F (118°C). Mbi mau vai duge dit trén mot tAm tham cao su silicon va dugc phu
mot dai bang rong 7/8 inso (2,2cm) va dai 10 inso (25,4cm). Mot tam mylan duoc dit
1én trén vai/bing va duoc dua vao may ép véi toc dd 3,8 inso (9,6cm) mdi phit va 4p
suét con lan 12 40 psi. Sau khi lam mét dén nhiét d6 phong, do bam dinh dugc do béng
May kiém tra d6 bam dinh va dd nha danh TMI Lab Master 8091; bing duoc boc theo
g6c hinh hoc 180 d6 véi toc d6 12 inso (30,4cm) mdi phit. Cac phép do do bam dinh
ctia bang duoc thuc hién ba lan trir khi ¢6 ghi chi khac.

Bang 3: Két qua thir nghiém
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Mau so IE1 |CE1 |CE2 |IE2 |IE3 |IE4 |IES |IE6 |IE7 |IES8

Nhii tuong 1 24,43 13,76 | 13,76

Nhil tuong 2
(khoéng c6 polyme
hitu co) 8,31 | 5,82

Nhii tuong 3
(khéng cb
MQ/PDMS) 9,75

Nhil trong 4 27,29

Nhii twong 5 13,19

Nhii tuong 6 20,49 113,19

Nhil tuong 7 19,47
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3,12

3,12

2,11

2,11 | 3,28

2,11

3,12
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Nudc 72,45 | 8

8,58

81,31

69,6

86,24

84,13

84,7 | 76,23 | 84,7

77,41

Loai vai Ni
16ng=N,PES=P N

% Khbi luong trén
vai 2,5

2,5

2,5

2,5

2,5

25 2,51 25

2,5

Cic két qua

Tinh chong tham
bang thi giac (0 |
chu ky gidt) 5

3,5 5| 45

Tinh chong thim
bang thi giac (10
chu ky git) 5

W
A
N

D6 mém

[\

Do bam dinh cta
bang dinh (g) 2430

1681

1440

>4K

Tape Adhesion,
St. Dev. (g) 8

141

248

Bang 4: Két qua thir nghié

m

Mau s IE9

IE10

IE11

1E12

IE13

IE14 |IE1S

IE16

1E17

Nhil trong 8 20,49

Nhil tuong 9

19,47

13,19

Nhii tuong 10

19,47

13,19

Nhii twong 11

2049 9

Nhi tuong 12 (50% khoi
luong polyme hitu co)

20,49

PHOBOL® XAN

3,28

2,11

3,12

3,28 | 2,11

3,28

Nudc 76,23

84,7

77,41

76,23 | 84,7

76,23

Loai vai: Ni 16ng=N,
PES=P

% Khoi lugng trén vai

2,5

2,5

2,5

2,5 25

2,5

Ciac két qua

Tinh chong thim bang thi
giac (0 chu ky giat)

Tinh chéng thdm bang thi
giac (}0 chu ky gidt)

Po mém

Do bam dinh cta bang
dinh (g)

2405

987

2346

3208

Tape Adhesion,
St. Dev. (g)

242

43

18

99

Bang 4: Két qua thir nghiém

Mau so

CE3

CE4 |CES

CE6

Nhi twong 14 (Tg dusi 0°C)

13,19

20
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Nhil tuong 15 (nhua MQ Mw thép) 20,49| 13,19

Nhii trong 16 (khdng c6 MQ) 13,68
PHOBOL® XAN 2,111 328] 211 211
Nudc 84,7 7623 84,7| 8421
Loai vai: Ni 16ng=N, PES=P P N P P
% Khbi luong trén vai 2,5 2,5 2,5 2,5
Ciac két qua

Tinh chdng thim bang thi gi4c (0 chu ky giat) 1,5 2 1
Tinh chdng thim bang thi gidc (10 chu ky giit) 1,5 1 2 1
D6 mém 2,5 2

D6 bam dinh ciia bang dinh (g) >4000

Tape Adhesion, St. Dev. (g) N/A

Nhu dugc minh hoa béi cac két qua thir nghiém & trén, cdc nhil tuong theo

sang ché dugc dai dién bsi IE1-IE17 cho thay kha ning chéng thdm nuéc duge cai

thién so v6i cac nhii trong so sanh CE1-CE6. Hi€u suét vuot troi nay dédc biét rd rang

tir dit liéu chéng tham truc quan sau 10 chu ky giit. Trong d6, CE1 thé hién vai trd

cua polyme hitu co; CE2 thé hién vai trd cia cu trac IPN ddi tuong so véi cac hat

riéng biét cd polyme vO co hodc hitu co; CE3 cho thiy tac dong cia viéc sir dung

polyme hitu co ¢6 Tg qua thip; CE4-5 thé hién tac dong cla viéc sit dung nhya MQ

c6 Mw qua thap va cudi cing CE6 thé hién vai trd ciia nhya MQ.
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YEU CAU BAO HO

1. Nhii trong nuée bao gdm pha nudc lién tuc va pha diu khong lién tuc chira cac hat
¢6 mang ludi thdm thiu xen k& (IPN) bao gbm:

i) it nhit 10% khéi luong nhwa trimetylsiloxysilicat (MQ) vé co ban khong chira cac
nhém chire ¢6 kha ning polyme héa gbc;

ii) it nhét 25% khdi lugng polysiloxan hitu co; va

iii) tir 1 d@&n 50% khéi luong polyme hitu co ¢é nhiét d6 chuyén hoa thity tinh tir 0 dén
150°C.

2. Nhil tuong theo diém 1, trong d6 polyme hiru co 14 san pham phan mg ciia céc

monome hitu co khong bdo hoa etylen.

3. Nhii tvong theo diém 2, trong d6 cAc monome hitu co khong béo hoa etylen duge
chon tir mot hoac nhiéu trong s6: acrylat, vinyl este, chit thom vinyl, olefin, 1,3-dien,

va vinyl halogenua.

4. Nhii twong theo diém 2, trong d6 monome hitu co khong bao hoa etylen bao gbm

acrylat va chat thom vinyl.

5. Nhii trong theo diém 1, trong d6 ty 1¢ khdi lugng ctia nhyra MQ véi polysiloxan hitu co
latlr 1:0,5 dén 1:5.

6. Nhii trong theo diém 1, trong d6 nhwra MQ ¢6 khdi lrgng phan tir trung binh khéi tir
8000 dén 50.000 va polysiloxan hitu co ¢6 khéi lugng phan tir trung binh khdi tir 500
dén 100.000.

7. Nhil tuong theo diém 1, trong d6 nhya MQ co ty 1€ s6 lugng gitra M don vi siloxy

vdi Q don vi siloxy 16n hon 0,7:1.

8. Nhil trong theo diém 1, trong d6 nhii twong vé co ban khong chira siloxan dang

vong.
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9. Phurong phép tao nhil trong nudc bao gbm pha nuéc lién tuc va pha dau khong lién
tuc gdbm céc budc:

(1) thu hoc diéu ché nhii trong nude bao gdm pha dau khong lién tuc chira cac hat gbm:
i) nhira MQ v& co ban khéng chira cic nhém chire ¢6 thé polyme héa gbc; ii) polysiloxan
hiru co; va iii) monome hiru co khong bao hoa etylen duge chon tir mot hodc nhiéu trong
sb: acrylat, vinyl este, chét thom vinyl, olefin, 1,3-dien va vinyl halogenua;

2) polyme hoa cac monome hitu co khong bdo hoa etylen dé tao thanh mot mang luéi

thdm thau xen k& bén trong céc hat.

10. Phuong phap theo diém 9, trong d6 budc polyme hoa bao gdm cac budc thém

chit khéi tao vao nhii trong va dun néng nhil trong.

11. San phim dét may dugc phu bang nhii trong nudce thu duge béi phuong phap theo

diem 9.
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