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(57) Sang ché dé cap dén ché pham phu va phuong phap phu nén béng cach str dung ché
pham phu nay. Trong mot sO phuong an thuc hién theo sang ché, ché pham phu duoc diéu
ché bang phuong phap bao gém cac budc a) diéu ché nhil twong latec bang phuong phap
bao gdm budce tron thanh phan monome c6 lién két chua bdo hoa kiéu etylen trong chat
mang dé tao ra monome nhii twong, va cho monome nhil twong nay phan mg véi chat khoi
mao dé tao ra nhil twong latec, b) diéu ché copolyme ghép gbc dau c6 nhom chire hydroxyl
bang phuong phap bao gdm budc cho dau thuc vat da epoxy hoa phan Ung voi chat co
nhom chire hydroxyl voi sy c6 mét cua chat xtic tac axit dé tao ra polyol gbc dau c6 nhom
chtrc hydroxyl, va cho polyol géc ddu c6 nhém chirc hydroxyl ndy phan Gng voi thanh
phan monome c6 lién két chua béo hoa kiéu etylen véi sy c6 mat cta chat khoi mao dé tao
ra copolyme ghép polyol gbc dau c6 nhém chirc hydroxyl, va ¢) tron nhil tuong latec va
chat tao lién két ngang, sau do bd sung copolyme ghép goc dau c6 nhom chirc hydroxyl
nay vao dé tao ra ché phdm phu. Ché pham phu co the khong bi mo hodc bi mo ¢ muc t6i
thiéu, khong bi dinh mau hodc bi dinh mau ¢ muc tbi thiéu, va d6 bam dinh c6 thé chap
nhan dugc vé mit thuong mai. Sang ché ciing dé cap dén nén va hop dugc phu bang ché
pham phu theo sang ché.
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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén nhii tvong latec ¢& hat 16n c6 ham lugng axit cao, phuong
phap 6n dinh nhii twong latec ¢& hat 16n c6 ham lugng axit cao, ché phdm phu dugc
tao ra tir nhil twrong nay, phuong phap phu nén bang ché phdm phu nay, va nén dugc

pht bing ché phim phu nay.
Tinh trang ky thuat cia sang ché

Ché phdm phu dugc diéu ché tir nhua epoxy di dugc st dung dé phu vat lidu
bao goi va dd chira thyc phim hay d ubng. Mic du cic co quan quén ly an toan thyc
phém 16m trén toan ciu & Hoa Ky, Canada, chau Au, va Nhat Ban d3 c6 gidi thich dua
trén cac bang ching khoa hoc ring mirc bisphenol A ma ngudi tiéu dung bi phoi
nhi®m khi tiép xtc véi 16p phi gbc epoxy hién c6 ban trén thi trudng 1a an toan, nhiéu
nguoi tiéu dung va chu so hitu thuong hi¢u vAn t6 ra lo ngai, va mong mubn cé 16p

phu khong chira bisphenol A hodc bat ky chét gay rdi loan noi tiét nao khac.

Cong b don sang ché quéc té s6 WO 2008/036629 dé cap dén ché pham phu
cho dd chtra dd udng hay thuc phdm bao gdm nhura polyeste-acrylat ghép dugc lién két
ngang voi chit tao lién két ngang phenol va dugc xuc tac béi chét xiic tac chura titan

ho#c chira ziricon.

Cong bd don yéu ciu cAp patent Hoa Ky s6 2005/0196629 ciing dé cap dén ché
phim phi cho dd chta dd udng hay thuc phim bao gém nhua polyeste-acrylat ghép

duoc lien két ngang voi chét tao lién két ngang phenol.

Cong bd don yéu ciu cép patent Hoa Ky s6 2006/0100366 md ta viéc sir dung
polyme acrylic lam chét phéan tan cho qua trinh polyme hoa latec bang cach két hop
thanh phin monome c6 lién két chua bdo hoa kiu etylen voi thé phéan tan ciia mubi
cua polyme c6 nhom chirc axit hodc anhydrit va amin dé tao ra nhii tuong.

Cong bd don yéu cau cap patent Hoa Ky s6 2007/0117928 va patent Hoa Ky s6
7,189,787 d& cap dén phuong phép tao ra thé phén tan chira san pham phan mg cua

amin bic ba v§i polyme ¢6 nhom chire axit va polyme c6 nhom chirc glyxidyl.
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Cong bd don sang ché qudc té s6 WO 2007/123659 d& cap dén ché pham phu
duoc didu ché bang cach tao lién két ngang polyme acrylic c6 khéi lugng phén tir 16n

hon 41000 va trj s§ axit nhé hon 30 mg KOH/g.

Cong b don yéu cau cép patent Hoa Ky s6 2007/0281179 dé cap dén ché pham
phii c6 polyeste 1a san phdm phén tmg ctia polyol (rugu da chirc) va bis-epoxy vdi axit

va/hodc este mono- va’hodc di-phenolic carboxylic.

Coéng bd don sang ché quéc té s6 WO 2010/100121 cia cung ngudi ndp don
mb ta viéc didu ché polyme ghép polyol acrylic gbc dau mang nhém chuc hydroxyl
thich hop dé 1am ché phim phu cho vét liéu bao gbi. Cong bd don sang ché quéc té sb
WO 2010/097353 md ta viéc diéu ché nhii twong latec thich hop dé 1am ché phdm phu

cho vat li€u bao goi.

Latec duoc diéu ché biang cach polyme hod nhii twong khong c6 dugc tinh niang
ctia 16p phu gdc epoxy va khong dugc sir dung mot cach thanh cong vé& mit thuong
mai trong viéc tao 16p phti cho db chira thuc phim hay db udng. Mot s6 han ché 1a sy
chip nhan huong vi trong bia va do duc cia dd ubng kho bao quan da khir trung hodc
thanh tring. Polyme nhil twong latec thuong st dung cac mubi natri 1am chét dém va
chit 6n dinh, va/hodc chét hoat dong bé mit khong ion, cac chit nay cling gy ra muc

nhay nudc khong thé chép nhén duoc (46 duc).

Cén tao ra ché phim phu khong chira bisphenol A hodc hiu nhu khong chira
bisphenol A. Nhil twong latec va polyme ghép polyol acrylic gbc ddu mang nhom chuc
hydroxyl theo sang ché c6 thé dugc str dung dé didu ché ché phim phu thich hop,
khong ké nhing cai khac, nhu 16p pht cho vt liéu bao g6i va dd chira thuc phim hay

6 ubng.
Ban chit ky thuit ciia sang ché

Sang ché d& xuit phuong an thay thé nhya epoxy cho phép héa ran khong chira
formaldehyt, c6 dd bén chéng van duc, c6 kha ning thanh tring va c6 thé chiu duoc
cac dd ubng khé bao quan. Trong mot s6 phuong 4n thyuc hién, cac khia canh cé loi
nay theo sang ché da dat dugc bang céach st dung polyolgdc diu (nhu polyol gbc dau
twong tw nhu duge bdc 1§ trong WO €121) lam chét phéan tan cac gbe khong tan trong

nudce (nhu latec twong tw nhu duge bde 1§ trong WO 353). Ché phdm phu theo sang
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ché co thé duge diéu ché bang quy trinh don gian, khéng yéu ciu nhiéu polyme hodc

nhiéu giai doan xtr Iy dé dat duoc hiéu qua da dinh.

Sang ché ciling d& xudt ché phdm phu va phuong phap phi nén bang cach sir
dung ché phdm phu nay. Trong mot sé phuong an thuc hién theo sang ché, ché phim
phti bao gdm: a) copolyme ghép gdc diu c6 nhém chirc hydroxyl; b) nhii twong latec;
va ¢) chit tao lién két ngang, trong d6 ty 16 khdi lwong gitra chét tao lién két ngang va
copolyme ghép gdc diu c6 nhom chirc hydroxyl nim trong khoang tir 5:1 dén 2:1 va
trong d6 ty 1& khéi lugng giita nhii twong latec va copolyme ghép gbc dau c6 nhom
chirc hydroxyl nim trong khoang tir 4:1 dén 2:1. Trong mot s6 phuong 4n thuc hién,
ché phdm pht theo sang ché chira dén 12pph (parts per hundred, phin trim) copolyme
ghép gdc dau c6 nhoém chire hydroxyl va/hodc dén 50pph hop chét phenol.

Ché phim phu nay c6 thé duoc didu ché bing phuong phap bao gdm céc bude
a) diéu ché nhii twong latec bang phuong phap bao gdm budc tron thanh phan monome
c6 lién két chua bdo hoa kiéu etylen trong chit mang dé tao ra monome nhii tuong, va
cho monome nhil trong ndy phan ting véi chat khoi mao dé tao ra nhii twong latec, b)
diéu ché copolyme ghép gbc du c6 nhom chire hydroxyl bang phuong phéap cho du
thuc vét da epoxy héa phan ting v6i chét c6 nhém chirc hydroxyl véi sy c6 mit cia
chit xuc tac axit dé tao ra polyol gbc diu c6 nhém chuc hydroxyl, va cho polyol gbc
diu c6 nhém chirc hydroxyl nay phan tng v6i thanh phan monome c6 lién két chua
bao hoa kiéu etylen vé6i sw c6 mit ciia chit khoi mao dé tao ra copolyme ghép polyol
gbc dau c¢6 nhém chirc hydroxyl, va c¢) tron nhil tuong latec va copolyme ghép gbc dau
c¢6 nhém chirc hydroxyl nay dé tao ra ché phim phu. Ché pham phu nay c6 thé khong
vin duc hodc vin duc & mirc tdi thiéu, khong hit mau ho#c hit mau mau & muc toi

thiéu, va d6 bam dinh c6 thé chép nhén dugc vé& mat thuong mai.

Sang ché ciing dé xuét nén duogc phii bang ché phdm phtt theo sang ché. Trong
mot sd phuong an thuc hién, nén 1a hop hodc vt liéu bao goi.
M3 ta chi tiét sang ché

Nhu dugce st dyng trong céc phuong an néu trén va cic phuong an khac trong
phin mo ta va yéu ciu bao ho cia sang ché, cac thuat ngit sau thuong c6 nghia nhu

duogc chi ra, nhung nhitng nghia nay khong gidi han pham vi ctia sang ché néu hiéu



24704

qué ctia sang ché c6 thé dat duoc bing cach suy rdng hon nghia cla cac thuat ngit theo

sSau.

Céc vi du duoc néu ra trong phan mo ta nay chi nhim muc dich minh hoa,

khong gi¢i han pham vi cta sang cheé.

Sang ché dé xuét nén duogc pht it nhit mot phin bing ché pham phu theo sang
ché va phuong phép phit nén nay. Thuit ngit “nén” dugc st dung trong ban mo ta nay
bao gém, vi dy, lon, lon kim loai, vét liéu bao géi, dd chira, d6 dung, hoac cac ph?m
bit ky cua ching dugc st dung dé gitr, cham vao hoic tiép xuc voi dang thuc phim
hodc db uéng bét ki. Ngoai ra, cac thuat ngit “nén”, “lon thuc phém”, “dd chira thuc
phém” va cac thudt ngit tuong tu bao gém, vi du, “nép lon”, c6 thé dugc dap nguyén

liéu nép lon va duge st dung trong vat liéu bao goi cia dd udng.

Sang ché ciing d& xuét ché phim phu bao gbm: a) copolyme ghép gbc diu co
nhém chirc hydroxyl; b) nhil twong latec; va ¢) chét tao lién két ngang, trong do ty 1€
khdi lwong gifta chit tao lién két ngang va copolyme ghép gbc diu c6 nhém chirc
hydroxyl nim trong khoang tr 5:1 dén 2:1, va trong do ty 1& khéi lugng gitra nhii
tuong latec va copolyme ghép gbc diu c6 nhém chire hydroxyl nim trong khoang tir
4:1 dén 2:1. Ty 18 khbi luong gitta chit tao lién két ngang va copolyme ghép gbc diu
c6 nhém chirc hydroxyl c6 thé nim trong khoang tir 5:1 dén 2:1. Ty 1€ khéi luong gitta
nhil twong latec va copolyme ghép géc diu c6 nhom chire hydroxyl c6 thé ndm trong
khoéng tir 4:1 dén 2:1. Cac ty 18 khéi lugng nay co thé lam giam luong chit chiét ra va
do @6 lam giam luong chét tao huong vi. Trong mét s phuong 4n thyuc hién, ché phdm
phu theo sdng ché chtra dén 12pph copolyme ghép gbc ddu c6 nhom chire hydroxyl
va/hodc dén 50pph hop chét phenol.

Phuong phap diéu ché ché phim pht c6 thé bao gdm céc budc a) diéu ché nhi
twong latec bang phuong phap bao gébm budc tron thanh phén monome c6 lién két
chua bio hoa kiéu etylen trong chét mang dé tao ra monome nhii teong, va cho
monome nhil twrong nay phan g véi chit khoi mao dé tao ra nhil trong latec, b) diéu
ché copolyme ghép gbc diu c6 nhém chire hydroxyl biang phuong phap cho dau thyc
vat da epoxy hoa phan tng v6i chit ¢6 nhom chic hydroxyl véi sy ¢6 mit cia chét
xuc téc axit dé tao ra polyol gdc diu ¢6 nhém chire hydroxyl, va cho polyol gbc dau c6

nhém chirc hydroxyl nay phan tmg véi thanh phin monome c¢6 lién két chua bio hoa
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kiu etylen v6i su c6 mit ciia chat khoi mao dé tao ra copolyme ghép polyol gbc dau
¢6 nhém chirc hydroxyl, va ¢) tron nhii tvong latec va copolyme ghép gbc dau cé
nhém chure hydroxyl nay dé tao ra ché phidm phu. Trong mot s& phuong an thuc hién,
nhii trong latec dugc cho phan tng véi chit 1am trung hoa. Nhil twong latec ¢6 thé ¢

tri s8 axit it nhit 1a 35 tinh theo ham lwong chét rin cia latec.

Trong mdt s phuong an thuc hién, nhii twong latec duge st dung trong sang
ché duoc didu ché bang k§ thuét da biét trong linh vuc nay, vi du, k¥ thuat polyme hoa
dich huyén phu, k¥ thuat polyme hoa bé mit chung, va ky thuit polyme hod nhil
twong. K¥ thuit polyme hoa nhii twong @8 didu ché nhii trong latec tir cic thanh phan
monome c6 lién két chua bdo hoa kiéu etylen 14 da biét trong linh vuc polyme, vi du
nhu k¥ thuat nhii tvong latec thuong dugce sir dung trong cc quy trinh theo mé xtr ly
mdt 1in hodc xir 1y nhiéu 1an, va cac quy trinh lién tuc. Néu mudn, hdn hop thanh phan
monome c6 lién két chua bdo hoa kidu etylen c6 thé dugc diéu ché va bd sung tir tir
vao binh polyme hod. Vi du vé ché pham chira thanh phan monome c6 lién két chua
bdo hoa kiéu etylen trong binh polyme hoa co6 thé dugc thay ddi trong qua trinh
polyme hod, nhu bing cach thay dbi ché phdm chira thanh phin monome c6 lién két
chua bio hoa kiéu etylen dugc nap vao binh. Trong mot s6 phuong 4n thuc hién theo
sang ché, ca k¥ thudt polyme hod mot giai doan 13n nhiéu giai doan déu c6 thé duge st
dung. Trong mot sd phuong 4n thuc hién, nhil twong latec duoc diéu ché bang cach st
dung nhii twrong polyme mam dé kiém soat sd lugng hat dugc tao ra bang phuong phép‘
polyme hoa nhil twong nhu da biét trong linh vuc nay. Trong mot s6 phuong 4n thuc
hién, c& hat cta cac hat polyme latec dugc kiém soat béng cach diéu chinh dién tich

ctia chét hoat dong bé mit ban dau.

Trong cac phuong an khéc nhau, thanh phin monome c6 lién két chwa bao hoa
kiéu etylen dugc st dung d8 tao ra nhii tvong latec c6 thé bao gdm mot monome hodc
hdn hop chira cac monome. Trong mot s& phuong 4n thuc hién, thanh phin monome
¢6 lién két chua bdo hoa kiéu etylen c6 mit véi lugng nim trong khoang tir 2% dén
50% tinh theo téng hdn hop. Thanh phan monome c6 lién két chwa bao hoa kiéu etylen
c6 thé bao gém, vi du, mot hoac nhiéu vinyl monome, monome acrylic, monome
alylic, monomeacrylamit, cac este vinyl bao gém, vi du, vinyl axetat,vinyl propionat,
vinyl butyrat, vinyl benzoat, vinyl isopropyl axetat, va cc estevinyl tuong ty, vinyl

halogenua bao gém, vi du, vinylclorua, vinyl florua va vinyliden clorua, vinyl
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hydrocacbon thom bao gém vi du, styren, metyl styren va alkyl styren thdp hon tuwong
tu, clostyren, vinyl toluen, vinyl naphtalen, monome vinyl hydrocacbon béo bao g@)m
vi du, alpha olefin nhu etylen, propylen, isobutylen, va xyclohexen, cling nhu cac dien
lién hgp nhu 1,3-butadien, metyl-2-butadien, 1,3-piperylen, 2,3 dimetyl butadien,
isopren, xyclohexan, xyclopentadien, dixyclopentadien, hop chét axetoaxetat bao gdm,
vi dy, axetoaxetoxy etyl metacrylat, va hdn hop ctia ching. Céc ete vinyl alkyl c6 thé
bao gdm, vi du, metyl vinyl ete, isopropyl vinyl ete, n-butyl vinyl ete, isobutyl vinyl
ete, va hdn hop clia chiing. Vi du vé monome acrylic ¢6 thé bao gdm, vi du, monome
nhur cac este alkyl thip hon ctia axit acrylic hodic metacrylic ¢6 phan alkyl este ngoai
metyl hoic etyl chtra 3 d&én 10 nguyén tir cacbon, ciing nhu cac din xuét thom cta axit
acrylic va metacrylic. Vi du vé monome acrylic ¢6 thé bao gdm butyl acrylat va
metacrylat, propylacrylat va metacrylat, 2-etyl hexyl acrylat va metacrylat, xyclohexyl
acrylat va metacrylat, dexyl acrylat va metacrylat, isodexylacrylat va metacrylat,
benzylacrylat va metacrylat, butan diol dimetacrylat, cac ete glyxidyl khac nhau duoc
cho phan ing v6i axit acrylic va metacrylic, hydroxyl alkyl acrylat va metacrylat nhu,
vi du, hydroxyetyl va hydroxy propylacrylat va metacrylat, va amino acrylat va

metacrylat, va hdn hop ciia ching.

Trong mdt sb phuong 4n thyuc hién theo sang ché, nhil twong latec ¢6 thé bao
gdm axit metacrylic (MAA) v6i muc cao hon va/hodc glyxerin dimetacrylat (GDMA)
v6i mirc cao hon so v6i nhil twong latec thong thuong c6 thé st dung dudi Spph
axitmetacrylic va dudi 3pph glyxidyl metacrylat. Vi du vé nhii tuong latec theo séng
ché, bao gém thanh phan monome c6 lién két chua bao hoa kiéu etylen c6 tir 5 dén
13pph axit metacrylic va tir 3 dén 12pph glyxerin dimetacrylat. Ngoai ra, nhil twong
latec theo sang ché c6 thé c6 & hat 16n hon so v6i ¢& hat nim trong khoang tir 80 dén
100 nm ctia mot s6 latec thong thuong. Vi du vé nhii tuong latec theo sang ché, co thé
bao gdm nhii twong c6 c¢& hat ndm trong khoang tlr 250 dén 350 nm. Su két hop cua
axit metacrylic va glyxidyl metacrylat véi mirc cao hon va latec véi ¢& hat 16n hon ¢6
thé gitip cai thién qua trinh tan phun va do phu, gidm tao ra phong rop va duy tri do

bén bao bi.

Trong mot s§ phuong 4n thuc hién, thanh phin monome ¢6 lién két chua béo
hoa kiéu etylen dwoc st dung dé tao ra nhil trong latec bao gém it nhit mot thanh

phan chira nhi€u monome ¢6 li€n két chua bdo hoa kiéu etylen c6 tc dung lam ting

-7-
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khdi lwong phén tr va polyme lien két ngang. Vi du vé thanh phin chua nhidu
monome c6 lién két chua bdo hoa kiu etylen bao gdm alyl (met)acrylat, tripropylen
glycol di(met)acrylat, dietylen glycol di(met)acrylat, etylen glycol di(met)acrylat, 1,6-
hexandiol di(met)acrylat, 1,3-butylen glycol (met)acrylat, polyalkylen glycol
di(met)acrylat, ~dialylphtalat, trimetylolpropan tri(met)acrylat, divinylbenzen,
divinyltoluen, trivinylbenzen, divinylnaphtalen, va hdn hop ctia chung. Trong mot sb
phuong 4n thuc hién, thanh phin chira nhidu monome c¢6 lién két chua bao hoa kiéu

etylen c6 mit véi lugng nim trong khoang tir 0,1 dén 5%.

Trong mdt sd phuong an thuc hién theo sdng ché, thanh phan monome ¢ lién
két chua bdo hoa kidu etylen dugc sir dung dé tao ra nhil tuong latec dugc tron véi
chit 6n dinh bao gdm axit manh d& tao ra monome nhii twong. Trong phuong an tiy
chon, bazo c6 mat trong hdn hgp. Trong mot sb phuong 4n thuc hién, chat én dinh c6
mit véi lwong nim trong khoang tir 0,1% dén 2,0% tinh theo khéi lugng chit rin

polyme.

Vi du vé chét én dinh, c6 thé bao gém axit manh, vi du, axit dodexylbenzen
sulfonic, axit dinonylnaphtalen sulfonic, axit dinonylnaphtylendisulfonic, axit bis(2-
etylhexyl) sulfosuxinic va céc axit twong tu, cling nhu hén hop cua chung. Trong mot
s6 phuong 4an thuc hién, axit manh 1a axit c6 hing sb phén ly trong dung dich nudc,
pK nho hon 4. Trong mot sé phuong an thuc hién, axit manh c6 chét ky nudc duogc
gén vao axit. Trong mot sb phuong an thuc hién, axit manh c6 it nhét khoang sau

nguyeén tr cacbon.

Vi du v& bazo, bao gdm amoniac, dimetyletanolamin, 2-dimetylamino-2-metyl-
1-propanol, va hén hop cia chiing. Trong mot sb phuong 4n thuc hién, bazo c6 mat

v6i lrong nim trong khoéng tir 50% dén 100%mol chét én dinh.

Trong mot sd phuong 4n thuc hién, chét mang dugc st dung dé tao ra nhii
tuong latec bao gdm, vi du, nuéc, ddng dung méi dé tan trong nuéc, va hdn hop cia
ching. Trong mot s phuong 4n thuc hién, chét mang c¢6 mat véi lugng nim trong

khodang tir 50% dén 90% téng lugng nhii trong latec.

Trong mot sb phuong an thyc hién theo sang ché, monome nhii twong dugc cho
phan g véi mdt hodc nhiéu chit khoi mao dé tao ra nhil twong latec. Vi du vé chét

khoi mao, c6 thé bao gdm chét khoi mao phén huy nhiét & nhiét do polyme hoa dé tao
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ra cac goc tu do. Vi du vé chit khoi mao bao gdm, vi du, ca loai khong tan trong nudc
va loai d& tan trong nudc, cling nhu hdn hop cua ching. Vi du vé chit khoi mao sinh
ra géc tu do, c6 thé bao g6m persulfat, vi du, amoni hodc kim loai kiém (kali,
natrihodc lithi) persulfat, cac hop chit azo nhu, vi du, 2,2’-azo-bis(isobutyronitril),
2,2’-az0-bis(2,4-dimetylvaleronitril), va 1-t-butyl-azoxyano-xyclohexan), hydroperoxit
nhu, vi dy, t-butylhydroperoxit va cumen hydroperoxit, peroxit nhu, vi dy, benzoyl
peroxit, caprylyl peroxit, di-t-butyl peroxit, etyl 3,3'-di(t-butylperoxy)butyrat, etyl 3,3'-
di(t-amylperoxy) butyrat, t-amylperoxy-2-etyl hexanoat, va t-butyl peroxy pivilat,
pereste nhu, vi dy, t-butyl peraxetat, t-butyl perphtalat, va t-butyl perbenzoat,
percacbonat, vi du nhu di(1-xyano-1-metylety)peroxy dicacbonat, perphosphat, va céc

hop chét tuong tur ciing nhu hdn hop cia chiing.

Trong mot sb phuong an thuc hién, vi du vé chét khoi mao dugc st dung riéng
ré hodc lam thanh ph'?ln oxy hda ctua hé oxy hoa khu, co thé bao gém, vi duy, thanh
phén khir nhu axit ascorbic, axit malic, axit glycolic, axit oxalic, axit lactic, axit
thiogycolic, hodc sulfit kim loai kiém, vi du, hydrosulfit, hyposulfit hodc metabisulfit,
vi du, natri hydrosulfit, kali hyposulfit va kali metabisulfit, natri formaldehyt
sulfoxylat, hodc hdn hop clia chung. Thanh phin khir ¢6 thé dugc ding dé chi chit

tang tdc hodic chét hoat hoa xtc tac.

Chét khoi mao va chét tdng tdc, con duge goi l1a hé chit khoi mao, duge six
dung trong mdt s& phuong an thuc hién véi ty 18 nim trong khoang, tir 0,001% dén 5%
khéi lwong thanh phan monome c6 lién két chwa bio hoa kiéu etylen dugc copolyme
hoa trong qua trinh tao thanh nhii trong latec. Trong mdt sé phuong 4n thuc hién, chat
tro xac tac nhu,vi du, cac mudi clorua va sulfat cta coban, sét, niken hoac déng duoc
thy ¥ st dung v6i lwong nam trong khoang tir 2 dén 200 phén triéu. Vi du vé hé xuc
tic oxy héa khir bao gébm vi du, tert-butyl hydroperoxit/natri formaldehyt
sulfoxylat/Fe(Il), va amonipersulfat/natri bisulfit/natri hydrosulfit/Fe(Il), va hdn hop
cda chung. Trong mdt s6 phuong an thyc hi€n, nhiét do polyme hoa nam trong khoang
tir nhiét d6 phong dén 90°C, va nhiét d6 nay c¢6 thé dugc tdi wu hoa vaoi hé chit khoi

mao dugc st dung nhu thong thudong da biét.

Trong mot s6 phuong an thuc hién theo sang ché, viéc két tu cac hat
latecpolyme duogc gii han bang cach dwa chét hoat dong bé mat lam 4n dinh trong qua

trinh polyme hod. Vi du, céac hat latec dang 16n 1€n ¢ thé dwoc 6n dinh trong qua trinh
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polyme hoa nhii tuong béng mot hoac nhiéu chit hoat dong bé mat nhu, vi du,
axitdodexylbenzen sulfonic, chit hoat dong bé mat anion hodc khong ion, hodc hon
hop ciia ching, nhur da biét trong linh vuc polyme hoa. Trong mdt sé phuong an thuc
hién, dang khac cta chit 6n dinh nhu, vi du, chit keo bao vé c6 thé dugce st dung. No6i
chung, cac chét hoat dong bé mit anion, thong thudng véi cac chét hoat dong bé mit
kim loai, khong ion chira mach polyetylen va chét keo bao vé khac c6 xu hudng truyén
tinh nhay nuéc cho mang dugc tao ra. Trong mot s6 phuong 4n ciia sang ché, ngudi ta
¢6 thé mudn giam dén t6i thiéu hodc tranh sit dung céc chét hoat dong bé mit anion va
khong ion thong thuong. Trong mot sb phwong an, chit hoat dong bé mit 1am én dinh

duogc st dung trong qué trinh polyme hoa mam.

Trong mdt s& phwong an thuc hién sang ché, chit chuyén mach dugc sir dung
dé kiém soat khéi lugng phan tir cia nhii twong latec. Vi du vé chit chuyén mach c6
thé bao gdm mercaptan, polymecaptan, cic hop chédt polyhalogen, alkyl mercaptan
nhu, vi du, etyl mercaptan, n-propyl mercaptan, n-butyl mercaptan, isobutylptan, t-
amylmercaptan, t-butyl mercaptan, n-amyl mercaptan, isoamyl mercamercaptan, n-
hexyl mercaptan, xyclohexyl mercaptan, n-octyl mercaptan, n-dexyl mercaptan, n-
dodexyl mercaptan, axit mercapto carboxylic va cac este cua ching, vi du, metyl
mercaptopropionat va axit 3-mercaptopropionic, rugu nhu, vi du, isopropanol,
isobutanol, rugu laurylic,va rugu t-octylic, cac hop chét duoc halogen héa nhu, vi duy,
cacbon tetraclorua, tetracloetylen, triclo-brometan va hén hop cta chung. Trong mot
sd phuong an thuc hién, tir 0 dén 10% khdi lrong hdn hop thanh phin monome c6 lién
két chua bao hoa kiéu etylen dugc sir dung. Trong mot s6 phuong an thuc hién, khdi
lwgng phén tir ctia nhil twrong latec ¢6 thé dwgc kiém soat bang k¥ thuat da biét trong
linh vuc nay,vi du, béi ty 1€ gitta chit khoi mao va thanh phé‘ln monome c6 lién két

chwa bao hoa kiéu etylen.

Trong mat s6 phuong an thuc hién, hé chit khoi mao va/hodc chét chuyén mach
dugc hoa tan hodc duge phén tan trong nhidu mdi truong 1dng riéng hoic trong cung
mdt mdi trudng 16ng, sau dé dugc bd sung tir tir vao binh polyme hoa. Trong mot sb
phuong an thuc hién, thanh phdn monome c6 lién két chua bdo hoa kiéu etylen duogc
st dung dé tao ra nhi tuong latec, nguyén chét hodc duoc hoa tan hodc duge phan tan
trong mdi truong 1ong, dugc dong thoi bd sung chit xuc tic va/hodc chét chuyén

mach. Chit xuc tac dugc thém vao qué trinh polyme hoa hdn hop dé "dudi" ("chase")
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monome con lai sau khi qua trinh polyme hoa co ban hoan thanh d polyme hoa

monome con lai 14 d4 biét trong linh vurc polyme hoa.

Trong mdt s6 phuong an thuc hién, hdn hop monome bd sung chira thanh phan
monome c6 lién két chwra bao hoa kiéu etylen va chit én dinh dugc thém vao monome
nhii tvong dugc sir dung dé tao ra nhii twong latec. Trong phurong 4n tity chon, bazo ¢6
mit trong hdn hop monome bd sung. Trong mdt sé phuong an thuc hién, hdn hop
monome bd sung c¢6 thé duge thém vao monome nhil tuong trude khi thém chét khoi
mao, sau khi thém chét khoi mao, hodc ca trudce 14n sau khi thém chét khoi mao. Ché
phdm chira thanh phan monome c6 lién két chua bdo hoa kiéu etylen, chét 6n dinh va
bazo trong hdn hgp monome bd sung cé thé 1 gibng hoic khac véi ché phim chira cac

thanh phén nay trong monome nhil tuong.

Trong mot sé phwong 4n thuc hién theo sang ché, nhii twong latec c6 thé dugc
cho phan tng véi chét lam trung hoa. Trong mot sé phuong an thyuc hién, phén Ung
xay ra véi sy c¢6 mit cia dung moi. Vi du vé dung moi, c6 thé bao gém xeton, dung
mdi thom, dung moi este, dung mdi c6 nhom chirc hydroxyl, hodc hdn hop ciia ching.
Trong mot sb phuong an thyc hién, dung moéi ¢6 mat voi lugng nam trong khoang tir

0% dén 90% khéi lwong chét rin polyme.

Trong mot sé phuong 4n thuc hién, vi du v& chit lam trung hoa, c6 thé bao
gdm, vi du, amoniac, amin bac ba nhu dimetyletanolamin, 2-dimetylamino-2-metyl-1-
propanol tributylamin, hogc hdn hgp ctia ching. Vi du vé chét 1am trung hoa, c6 thé
dugc dung véi lugng nim trong khoang tir 0% dén 100% tinh theo luong axit dugce

trung hoa trong hé.

Nhii trong latec, copolyme ghép polyol gbc dau c6 nhém chirc hydroxyl va ché
phdm phu theo sang ché c6 thé bao gdm cac chét phu gia thong thudng da biét dbi véi
ngudi ¢6 hiéu biét trung binh trong linh vuc nay, vi dy, chit phu gia dé kiém soat bot,
giam cén bang va sirc cing bé mit dong, kiém soét Iuu bién va do tron bé mit. Lugng
ndy c6 thé thay dbi tuy thudc vao mg dung phu va tinh ning mong muén theo cach bt

ky da biét dbi véi ngudi c6 hiéu biét trung binh trong linh virc nay.

Copolyme ghép polyol gbc diu c6 nhém chire hydroxyl theo sang ché c6 thé
duge diéu ché bang cach cho dau thuc vét d4 epoxy hoa phan tmg véi chét c6 nhém

chirc hydroxyl v6i sw ¢6 mit cia chat xuc tac axit dé tao ra polyol gbc dau c6 nhém
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chirc hydroxyl, va cho polyol gbc dau c6 nhém chirc hydroxyl nay phan tmg véi thanh
phén monome c6 lién két chua bao hoa kiéu etylen véi su c6 mat cia chét khoi mao dé
tao ra copolyme ghép polyol gbc dau c6 nhém chirc hydroxyl. Trong mot s6 phuong
4n thuc hién theo sang ché, copolyme ghép polyol gbc dau c6 nhém chire hydroxyl

duoc lién két ngang vai chét tao lién két ngang.

Trong mot sd phuong 4n thyc hién theo sang ché, vi du vé& copolyme ghép
polyol gbc diu ¢6 nhém chic hydroxyl, c6 thé bao gdm thanh phdn monome c6 lién
két chua bdo hoa kiéu etylen bao gém, vi du, monome co6 lién két chua bdo hoa kiéu
etylen khong c6 nhom chirc nhu butyl acrylat, metyl metacrylat, styren, va cac hop
chit twong tu, va tity ¥ v6i lugng monome c6 nhém chie it hon nhu hydroxy propyl
metacrylat, hydroxy etyl acrylat, glyxidyl metacrylat, axit acrylic, axit metacrylic va
cac hop chat twong tu, cling nhu hdn hop cua ching. Trong mot s6 phuong 4n thuc
hién theo sang ché, monome c¢6 nhom chirc hydroxyl duoc bd sung & mirc nim trong
khodng tir 0% dén 30% khéi lugng hdn hop thanh phin monome c6 lién két chua bao
hoa kiéu etylen, vd monome c¢6 nhém chirc axit dugc bd sung vé6i mirc nim trong
khodng tir 0% dén 30% khéi lrgng hdn hop thanh phin monome c6 lién két chua bao

hoa kiéu etylen.

Trong mot s phuong 4n thyc hién theo sang ché, copolyme ghép polyol gbc
diu c6 nhém chirc hydroxyl c6 thé chira monome c6 nhém chuc hydroxyl va/hodc
monome khong c6 nhém chirc néu trén, voi cic mirc cao hon cua monome c6 nhom
chirc axit d& 1am cho ché phdm c6 thé phan tan trong nudc. Trong mot s6 phuwong 4n
thuc hién, tir 10% dén 50% khéi luong hon hop thanh phan monome c6 lién két chua
bao hoa kiéu etylen 1a monome c6 nhom chirc axit. Trong mot sb phuong an thuc hién,
monome c¢6 nhém chirc axit 13 axit metacrylic. Trong trudng hgp dé, copolyme ghép
polyol gbc diu c6 nhém chirc hydroxyl c6 thé duge nghich chuyén thanh nu6c bing
cach bd sung bazo trung hoa, vi du, amoniac hodc amin béc ba nhu, vi du, dimetyl
etanol amin, va nudc. Trong mot sd phuong an thuc hién, NV cudi (ham luong chét

khong bay hoi theo khéi lwgng) nim trong khoang tir 15% dén 40% khéi luong.

Dau thuc vat di epoxy hoa c6 thé dugc str dung riéng ré& hodc cing vdi dau thuc
vat da epoxy hoa khac. Vi du vé dau thuc vat di epoxy hoa, co thé dugc diéu ché tur

dau thuc vat bang cach bd sung hydro peroxit va axit formic hogc axit axetic vao dau
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thure vat, va tiép theo 1a giit hdn hop nay & nhiét do tang cho dén khi mét sé hoic toan

bo cac lién két dbi cacbon-cacbon dugc chuyén hoa thanh nhém epoxit.

Dau thuc vat cha yéu chira glyxerit 1a c4c trieste clia glyxerin va axit béo véi
muc chua bdo hoa thay dbi. Vi du vé dau thuc vat da epoxy hoa dé su dung theo sang
ché, c6 thé duoc diéu ché tir diu thuc vat (triglyxerit ctia axit béo) nhu, vi du, céc este
cta glyxerin va axit béo c6 mach alkyl c6 12 dén 24 nguyén tir cacbon. Axit glyxerit
béo 1a triglyxerit trong diu glyxerit chua bdo hoa thudng dugc ding dé chi dau kho
hodc dau ban khé. Vi du v& dau kho, c6 thé bao gdm dau hat lanh, diu cay tia to va
hén hop cia ching, trong khi diu ban khé c6 thé bao gdm, vi du, ddu nhua thong, dau
dau tuong, dau cdy rum va hdn hop cua ching. Trong mot sb phwong an thue hién, dau
triglyxerit c6 cic mach axit béo gidng nhau hoic trong phuong 4n khac c6 mach axit
béo khac nhau dugc gin vao cing phan tir glyxerin. Trong mét s phuong an thuc
hién, ddu c6 mach axit béo chtra cac lién két doi khong lién hop. Trong mot sd phuong
an thuc hién, mach axit béo c6 mot lién két doi hodc lién két dbi lién hop duge sir
dung véi lugng nhé. Mirc chua bio hoa cia lién két doi trong glyxerit c6 thé duoc do
bang tri s6 (chi sd) iot, 14 dai lwong chi ra mirc do chua bdo hoa cua lién két doi trong
mach axit béo. Trong mot sé phuong 4n thue hién theo sang ché, du glyxerit cia axit
béo chua bio hoa duge st dung c6 trj s6 iot 16n hon 25 va trong phuong an khac tri sb

ndy nam trong khoang tir 100 dén 210.

Vi du vé dau thuc vat tu nhién dugc st dung theo sang ché, c6 thé 1a hdn hop
mach axit béo c6 mét dudi dang glyxerit, va cé thé bao g61n, vi dy, su phan bd cua cac
este cla axit béo cuia glyxerit, trong d6 su phan bé axit béo c6 thé 1a ngau nhién nhung
nim trong khoang da dinh c¢6 thé thay ddi nhe tity thudc vao cac didu kién sinh trudng
cua nguén thuc vat. Trong mot s6 phuong &n thuc hién, dau dau tuong dugc sir dung
chta khoang 11% axit palmitic, khoang 4% axit stearic, khoang 25% axit oleic,
khoang 51% axit linolenic, va khoang 9% axit linoleic béo trong d6 axit oleic, linoleic
va linolenic 1a axit béo chwa bdo hoa. Trong mot s6 phuong 4n thuc hién theo séng
ché, dau thuc vat chua bao hoa duge sit dung c6 thé bao gém, vi dy, dau glyxerit chira
este glyxerit cua axit béo chua bdo hoa khong li€n hop nhu, vi du, axit linoleic va axit

linolenic béo.

Dau glyxerit chua bdo hoa ¢ thé bao gdm, vi du, ddu ngd, diu hat bong, dau

cai, du hat cay gai dau, diu hat lanh, du cdy mu tac dai, dau lac, diu tia t6, diu hat
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anh tac, dau hat nho, diu rum, dau ving, dau dau tuong, dau huéng duong, dau hat
c4i, dau nhua thong, va hdn hop cuia chiing. Vi du vé axit glyxerit béo dé su dung theo
sang ché co thé bao gém axit béo chira mach axit linoleic va axit linolenic béo, dau
nhu, vi du, dau hat cdy gai dau, diu hat lanh, diu tia t6, diu hat anh tuc, diu rum, dau
dau tuong, dau huéng duong, dau hat cai, dau nhua thong, dAu cai, du hat bong, dau
ngd, va diu twong tw chira mirc cao glyxerit ciia axit linoleic va axit linolenic béo.
Trong mot sb6 phuong 4n thuc hién, glyxerit c6 thé chira axit béo bdo hoa voi lugng it
hon. Vi du vé& diu du tuong c6 thé dugc st dung chu yéu chira glyxerit cua axit
linoleic va axit linolenic béo. Trong mot s6 phuong an thyc hién theo sang ché, dang
két hop clia dau nhu vay c6 thé duoc st dung. Vi du vé diu thuc vat co thé da duoc
epoxy hoa mot phan hogc toan bd bing cac quy trinh da biét bing cach sir dung axit
nhu, vi du, axit peroxy dé epoxy hoa cac lién két doi chua bdo hoa ciia diu thuc vat
chua bio hoa. Trong mot s6 phwong 4n thyc hién, dau glyxerit chua bdo hoa duoc st
dung c6 thé bao gdm mono-, di-glyxerit va hdn hop clia chiing véi tri-glyxerit hodc cac

este clia axit béo cua axit béo bdo hoa va chua bao hoa.

Trong mot sd phuong 4n thyc hién, dau thuc vat da epoxy hoa ¢ thé chira dau
ngo, diu hat bong, dAu cai, dau hat cay gai dau, diu hat lanh, dau cdy mu tac dai, dau
lac, dau tia t6, diu hat anh tic, dau hat nho, dAu rum, dau ving, diu dau tuong, dau
hudng duong, diu hat cai, diu nhwa thong, este cia axit béo monoglyxerit hodc

diglyxerit cua diu nhu véy, hodc hdn hgp cta ching.

Trong mot s6 phuwong 4an thyc hién theo sang ché, cac ngudn dau thuc vat da
epoxy hoéa hién dang béan trén thi truong dugc sir dung, vi du,nhu diu dau tuong epoxy
héa dugc ban voi cac tén thuong mai "VIKOLOX" va "VIKOFLEX 7170" mua tu
Arkema, Inc, "DRAPEX 6,8" mua tir Chemtura Corporation, va "PLAS-CHECK 775"
mua tt Ferro Corp. Vi du vé diu thuc vat di epoxy hoa khac dé sir dung theo sang ché,
¢6 thé bao g6m diu hat lanh da dugc epoxy héa dugc ban véi cac tén thuong mai
"WIKOFLEX 7190" mua tir Arkema, Inc, va DRAPEX 10,4" mua tr Chem tura
Corporation, dau hat bong di dugc epoxy hoa, diu hdng hoa da dugc epoxy hoa va
hdn hop cua chung. Trong mot s6 phwong 4n thuc hién, dau dau twong epoxy hoa dugc

st dung.

Trong mdt sd phuong an thuc hién theo séng ché, chét c6 nhom chirc hydroxyl

c6 thd bao gbm, vi duy, propylen glycol, etylen glycol, 1,3-propan diol, neopentyl
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glycol, trimetylol propan, dietylen glycol, polyete glycol, polyeste, polycacbonat,
polyolefin, polyolefin c6 nhém chirc hydroxyl, hodc hdn hgp cta ching. Trong mot s6
phuong an thuc hién, chét c6 nhém chirc hydroxyl c6 thé bao gdm rwou, vi du nhu
n-butanol, 2-etyl hexanol, rugu benzylic, va cac rugu tuong tu, riéng r€, hodc cung vdi

diol hoac polyol.

Trong mot s6 phwong an thuc hién, chét c6 nhém chirc hydroxyl c6 thé c6 mit
v6i lwong nam trong khoang tir 1:99 dén 95:5 theo ty 18 khdi lugng gitta chét c6 nhém
chtrc hydroxyl va déu thuc vét da epoxy hoa, va trong phuong an khac lugng nay nam
trong khoang tur 5:95 dén 40:60. Trong mot sd phuong 4n thuc hién, ty 1¢ duong luong
gifta nhom chirc hydroxyl cua chét c6 nhém chirc hydroxyl va nhom chire oxiran trong
diu thuc vat da epoxy héa nim trong khoang tir 0,1:1 dén 3:1. Trong mdt sé phuong
4n thuc hién, ty 1& duong lugng gitta nhom chire hydroxyl va nhém chire oxiran trong
déu thuc vat di epoxy hoa nim trong khoang tir 0,2:1 dén 3:1. Trong mdt sé phuong
&n thuc hién, ty 1& duong lugng gitta nhém chirc hydroxyl va nhém chire oxiran trong

dau thuc vat di epoxy hoa 1a khoang 0,2:1.

Vi du vé chét xtic tac axit c6 thé duge sir dung dé tao diéu kién thuan loi cho
phan Gng cua dau thuc vat da epoxy hoa véi chit c6 nhom chie hydroxyl c6 thé 1a
chét xtc tac axit manh nhu mot hodc nhiéu axit sulfonic hoic axit manh khac (axit co
do pKa bang hodc nhd hon 3), axit triflic, mudi triflat cia kim loai thudc nhom IIA,
[IB, IIIA, IIIB hodc VIIIA cua bang hé¢ thdng tudn hoan cic nguyén t6 héa hoc (theo
Hiép hoi ITUPAC 1970), hén hop chira cic mudi triflat ndy, hodc hon hop cla ching.
Trong mdt s& phuong an thyc hién, lugng cht xuc tac axit c6 thé nim trong khoang tir
Ippm dén 10000ppm, va trong phwong an khac luong nay nim trong khoang tir 10ppm
dén 1000ppm, tinh theo tdng khéi lwgng hdn hop phan tmg. Vi du v& chét xuc tac, c6
thé bao gém chét xuc tac kim loai triflat thudc nhom ITA nhu, vi du, magie triflat, chét
xuc tac kim loai triflat thudc nhom IIB nhu, vi du, kém va cadimi triflat, chét xuc tac
kim loai triflat thudc nhom IIIA nhu, vi dy, lantan triflat, chét xuc tac kim loai triflat
thudc nhom IIIB nhu vi dy, nhom triflat, va chit xuc tac kim loai triflat thudc nhom
VIIIA nhu, vi dy, coban triflat, va hdn hop cta ching. Vi du vé lugng chét xuc tac kim
loai triflat c6 thé thay di trong khoang tir 10 dén 1.000ppm, trong phuong an khac
nidm trong khoang tir 10 dén 200ppm, tinh theo tbng khdi lugng hdn hgp phan tng.

Trong mot ) phuong an thuc hién theo séng ché, chit xtc tac kim loai triflat duoc
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dugc dung dudi dang dung dich trong dung méi hitu co. Vi du vé dung méi c6 thé bao
gém, vi du, nude, cic rugu nhu n-butanol, etanol, propanol, va cic rugu tuong tu,
cing nhu dung mdi hydrocacbon thom, dung méi vong béo phan cuc nhu vong béo
xeton (vi du xyclohexanon), dung méi béo phan cuc nhu alkoxyalkanol, 2-

metoxyetanol, dung mdi khong c¢6 nhém chirc hydroxyl, va hdn hop clia chung.

Trong mdt s6 phuong an thuc hién, dau thuc vat da epoxy héa va chét c6 nhom
chirc hydroxyl dugc dun néng véi su ¢6 mit ciia chit xtc tac axit dén nhiét d6 nim
trong khoang tlr 50°C dén 200°C. Tay y, dung mdi cé thé dugc dua vao qua trinh téng
hop dau thuc vat da epoxy hoa va chit c6 nhém chirc hydroxyl dé gitp kidm soat do
nhét. Trong mot sd phuong 4n thuc hién, vi du vé dung méi, c6 thé bao gdm xeton
nhu, vi dy, metyl amyl xeton, dung moi thom nhu, vi du, xylen hodc Aromatic 100,
dung moi este hodc dung méi khong c6 nhom chirc hydroxyl khac, hodc hdn hgp cta
ching. Theo céc phuong 4n khac nhau theo sang ché, c6 thé diung luong dung moi
nam trong khoang tir 0% dén 90% tinh theo téng khéi luong hén hop phan tng, va
trong phuong 4n khéc c6 thé ding lwong nim trong khoang tir 5% dén 30%. Trong
mdt s§ phwong an thuc hién, sau khoéng 2 dén 3 gio mirc tiéu thu nhém epoxit c6 thé
16n hon 90%. Dung méi dugc chon tir cac dung méi néu trén cling nhu cidc dung méi
khac bao gbm, vi du, dung moi ¢6 nhom chirc hydroxyl c6 thé dugc bd sung khi lam
ngudi. Trong mot s6 phuong an thyuc hién, mong mubn ¢6 NV (ham luong chét khong

bay hoi theo khdi lwong) cubi nim trong khoang tir 30 dén 80.

Trong mot s& phuong 4n thuc hién, thanh phin monome c6 lién két chua bao
hoa kiéu etylen va chét khoi mao dugc cho phan tng véi polyol gdc diu c6 nhém chire
hydroxyl dé tao ra copolyme ghép polyol gbc diu c6 nhém chirc hydroxyl. Thanh
phén monome c6 lién két chua bio hoa kiéu etylen va chit khoi mao c6 thé dugc bd
sung sau khi polyol gbc diu c6 nhém chirc hydroxyl duoc 1am ngudi. Trong mot sb
phuong an thuc hién, thanh phan monome ¢6 lién két chwa bio hoa kiéu etylen va chét
khoi mao dugc thém vao trong thoi gian khoang 2 gid. Trong mdt sb phuong an thuc
hién, san phidm phan tng cua polyol gbc diu c6 nhém chirc hydroxyl, thanh phin
monome c¢6 lién két chwa bao hoa kiéu etylen va cht khoi mao duoc lam ngudi sau

khi gitr khoang 1 gior dé tao ra copolyme ghép polyol gbc diu c6 nhém chire hydroxyl.

Thanh phan monome ¢6 lién két chua bao hoa kidu etylen dugc st dung dé tao

ra copolyme ghép polyol géc diu c6 nhém chirc hydroxyl c6 thé bao gdm mot
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monome hozc hdn hgp nhiéu monome. Vi du vé thanh phin monome c6 lién két chua
bdo hoa kiéu etylen, c6 thé bao gém, vi dy, mot hoic nhiéu hoic hon hop ciia monome
vinyl, monome acrylic, monome alylic, monome acrylamit, céc este vinyl bao gE‘)m, vi
duy, vinyl axetat, v'inyl propionat, vinyl butyrat, vinyl benzoat, vinyl isopropyl axetat,
va céc este vinyl twong ty, vinyl halogenua bao gdm, vi du, vinyl clorua, vinyl florua
va vinyliden clorua, vinyl hydrocacbon thom bao gém, vi du, styren metyl styren va
alkyl styren thap hon tuong ty, clostyren, vinyl toluen, vinyl naphtalen, monome vinyl
hydrocacbon béo bao gdm, vi du, alpha olefin nhu etylen, propylen, isobutylen, va
xyclohexen, cling nhu cac dien lién hop nhu, vi dy, 1,3-butadien, metyl-2-butadien,
1.3-piperylen, 2,3 dimetyl butadien, izopren, xyclohexan, xyclopentadien,
dixyclopentadien, hodc hdn hop ciia chung. Cac ete vinyl alkyl c6 thé bao gdm, vi du,
metyl vinyl ete, isopropyl vinyl ete, n-butyl vinyl ete, isobutyl vinyl ete, hodc hdn hop
cua ching. Vi du vé& monome acrylic, ¢6 thé bao gﬁ‘)m, vi du, monome nhu céic este
alkyl thip hon cua axit acrylic hodc metacrylic c6 phan alkyl este chtra tir 1 dén 10
nguyén tir cacbon, cling nhu cac din xuit thom cua axit acrylic va metacrylic, cling
nhu hdn hop ctia ching. Vi du v& monome acrylic, ¢6 thé bao gdm metyl acrylat va
metacrylat, etyl acrylat va metacrylat, butyl acrylat va metacrylat, propyl acrylat va
metacrylat, 2-etyl hexyl acrylat va metacrylat, xyclohexyl acrylat va metacrylat, dexyl
acrylat va metacrylat, isodexylacrylat va metacrylat, benzyl acrylat va metacrylat, cic
ete glyxidyl khac nhau duogc cho phan ung véi axit acrylic va metacrylic, hydroxyl
alkyl acrylat va metacrylat nhu, vi dy, hydroxyetyl va hydroxy propyl acrylat va

metacrylat, glyxidyl acrylat va metacrylat, va amino acrylat va metacrylat, hoic hén

hgp cda chung.

Trong mot sb phuong 4n thyc hién, ty 1¢ khéi lugng gifta thanh phin monome
c6 lién két chua bio hoa kiéu etylen va polyol gbc ddu c6 nhém chirc hydroxyl nam
trong khoang tir 1:99 dén 99:1, trong phuong an khéc ty 1é ndy nim trong khoang tir
5:95 dén 95:5, va trong phuong 4n khac ty 1& nay nim trong khoéang tir 30:70 dén
70:30.

Trong mot s6 phuong 4n thuc hién theo séng ché, chit khoi mao khac nhau c6
thé duoc ding riéng r& hodc két hop. Trong mét sb phuong an thuc hién, chit khoi
mao v&i hi€u qua ghép cao dwgc st dung. Vi du vé chit khoi mao, c6 thé bao gém, vi

du, cic hop chit azo nhu 2-2’-azo-bis(isobutyronitril), 2,2’-azo-bis(2,4-
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dimetylvaleronitril), va 1-t-butyl-azoxyanoxyclohexan), vi du vé hydroperoxit, nhu
t-butyl hydroperoxit va cumen hydroperoxit, vi du vé peroxit, nhu benzoyl peroxit,
caprylyl peroxit, di-t-butyl peroxit, etyl 3,3’-di(t-butylperoxy) butyrat, etyl 3,3'-di(t-
amylperoxy) butyrat, t-amylperoxy-2-etyl hexanoat, 1,1,3,3-tetrametylbutyl-peroxy-2-
etylhexanoat, va t-butylperoxy pivilat, vi du vé pereste nhu t-butyl peraxetat, t-butyl
perphtalat, va t-butyl perbenzoat, cling nhu percacbonat di(l-xyano-1-
metyletyl)peroxy dicacbonat, perphosphat, t-butyl peroctoat, va cac hgp chét tuwong tu,

cling nhu hdn hgp ctia chung.

Trong mot ) phuong an thyc hién, chét khoi mao c6 thé c6 mat v6i lugng nim
trong khoang tu 0,1 dén 15%, va trong phuong an khac lugng nay nam trong khoang

tir 1 dén 5% khéi luong hdn hgp monome.

Trong mot ) phuong an thuc hién theo sang ché, nhiét do dugc chon dé ghép
thanh phan monome c6 lién két chua bio hoa kiéu etylen c6 thé thay déi theo chu ky
ban 13 cta chit khoi mao duoc chon. Vi du, & 130°C t-butyl peroxy benzoat co thoi
gian ban ri la khoang 30 phut va c6 thé duoc st dung dé ghép. Trong mot s6 phuong
an thuc hién theo sang ché, dibenzoyl peroxit c6 thoi gian ban rd la 30 phat ¢ 100°C,
va 100°C c6 thé 1a nhiét do dé ghép polyol gbc dau c6 nhom chirc hydroxyl voi
dibenzoyl peroxit. N6i chung, tiy thudc vao thoi gian ban rd cua chét khoi mao dugc
st dung, phan g c6 thé dugc thuc hién & nhiét do nim trong khoang tir 50°C dén
200°C.

Trong mot s phuong 4n thyc hién, mét hodc nhidu hdn hop chira chét khoi
mao ¢ hodc khong c6 dung moi ¢6 thé duogc thém vao sau khi tao thanh copolyme
ghép polyol gbc diu c6 nhom chirc hydroxyl nhim giam lugng monome ty do. Ché
phim clia chit khoi mao va dung moi trong mot hodc nhiéu hdn hop nay c6 thé 1a
gidng hodc khéac so voi ché phdm chira cc thanh phén nay dugc st dung dé tao ra

copolyme ghép polyol gbc dau c6 nhém chire hydroxyl.

Trong mot s6 phuong 4n thuc hién, copolyme ghép polyol gbc dau c6 nhom
chirc hydroxyl dugc tron véi chét tao lién két ngang. Danh myc khong giéi han pham
vi sang ché vé chét tao lién két ngang dugc st dung theo sang ché bao gdm
benzoguanamin, benzoguanamin formaldehyt, glycoluril, melamin formaldehyt, chét

tao lién két ngang phenol, phenol formaldehyt, ure formaldehyt, isoxyanat, isoxyanat
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cO cac géc phan tng bj chin, va hdn hop cta chiing. Chét tao lién két ngang latec bén
trong bao gbm, vi du, 1,3-butandiol di(met)acrylat, 1,4-butandiol di(met)acrylat, etylen
di(met)acrylat, etylen glycol di(met)acrylat, n-isobutoxymethalol acrylic, va hdn hop
cia chiung. Theo cdc phuong 4n khic nhau, ty 1& giita chit tao lién két ngang va
copolyme ghép polyol gbc didu c6 nhém chirc hydroxyl nim trong khoang tir 1:99 dén
90:10, va trong phuong an khac ty 1 niy nim trong khoang tir 5:95 dén 60:40. Trong
phuong 4n tly chon, viéc phéi tron copolyme ghép polyol gbc dau c6 nhém chirc
hydroxyl va chét tao lién két ngang c6 thé xay ra véi sy c6 mit clia chét xtic tic héa
ran. Vi du vé chéit xtic tic hoa rén, c6 thé bao gdm axit dodexyl benzen sulfonic, axit
p-toluen sulfonic, axit phosphoric, va cac chat trong tu, cling nhu hdn hop ctia chung.
Trong mét sb phurong an thyc hién, cac polyme khéc c6 thé dugc trdn, vi du, polyete,
polyeste, polycacbonat, polyuretan va cic polyme twong tw, ciing nhu hdn hop cua
chiing. Trong mot sé phuong 4n thuc hién, cac didu kién hoa rin cho 16p phu cua vat
liéu bao goéi ndm trong khoang tlr 10 dén 60 gidy & nhiét do ndm trong khoang tir 260
dén 316°C (500°F dén 600°F), va trong phuong an khac nim trong khoang tir 1 phut
dén 20 phut & nhiét do nim trong khoang tir 121 dén 260°C (250°F dén 500°F).

Nhil trong latec theo sdng ché c¢6 thé duoc tron véi copolyme ghép gbc dau co
nhom chirc hydroxyl theo sang ché dé tao ra ché pham phu. Copolyme ghép gbc diu

¢6 nhom chirc hydroxyl c6 thé hoat dong nhu chét hoat dong bé mit polyme.

Ché pham phu theo sang ché ¢6 thé bao gdm céc chét phu gia thong thuong da
biét dbi véi ngudi c6 hiéu biét trung binh trong linh vuc nay, bao gbm, vi du, chit tao
dong, chét hoat dong bé mit, chit kht bot, chét phu gia chéng in mon, chit 1am tron,

chét phu gia chéng thit bAm vao, va cht xuc tac hoa rin.

Trong mot sb phuong 4n thuc hién, vi du vé mot hoic nhiéu ché phém phu theo
sang ché duoc phu 1én nén, bao gém lon, lon kim loai, vét liéu bao géi, dd chira, db
dung, nép lon, hodc cac phén bét ky cta chiung dugc st dung dé luu gilr hodc cham
vao dang thuc phdm hodc dd udng bét ky. Trong mét s& phuong an thuc hién, vi du vé
mdt hogc nhiéu 16p phti dugc phu ngoaiché phim phu theo sang ché, 16p phu 16t c6 thé

dugc phti gitta nén va ché pham phi theo sang ché.

Ché phim phu ¢6 thé dugc phit 1én nén theo cach bét ky da biét déi véi nguoi

c6 hiéu biét trung binh trong linh vyc nay. Trong mot s6 phuong an thuc hién, ché
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phdm pht dugc phun 1énnén. Khi phun, vi du, ché pham phu c6 thé chira khoang tur
10% dén 30% khéi luong 1a chit rin polyme so v6i khoang tir 70% dén 90% 13 nuée
ké ca cac chat d& bay hoi khéc, vi du nhu lugng dung moi & mirc t61 thiéu, néu muén.
Ddi v6i mot sb ung dung, dién hinh 1a cac ng dung khéc ngoai phun, vi dy, thé dung
dich nuéc phan tén polyme, c6 thé chira trong khoang tir 20% dén 60% khédi lugng la
chit rin polyme. Trong mot sb phuong 4n thuc hién, dung moéi hitu co dugce st dung
dé tao diéu kién thuan loi cho phuong phép phun hodc cac phuong phap phu khac va
cac dung mdi nhu vay bao gém, vi dy, n-butanol, 2-butoxy-etanol-1, xylen, toluen, va
hén hop ctia chiing. Trong mot s6 phwong an thuc hién, n-butanol duogc st dung cung
v6i 2-butoxy-etanol-1. Trong mdt sé phuong 4n thuc hién, ché phim phii theo sang
ché co thé duogc nhuoém mau va/hoac dugc lam mo béng chit mau va chét 1am mo da
biét. B6i v6i nhiéu muc dich sir dung, bao gdm sir dung trong thuc pham, vi du v& chéit
mau la titan dioxit. Trong mét sb phuong an thuc hién, dung dich ché phém phu ¢6 thé
dugc phit bing phuong phép thong thuong da biét trong céng nghiép phu. Do vay, vi
du vé& phuong phap phu, bao gdm phun, lan, nhing, va phti dong chay c6 thé dugc st
dung ddi v6i ca mang trong va mang mau. Trong mdt s6 phuong 4n thuc hién, sau khi
phti 1én nén, 16p phu c¢6 thé dugc hoa rin bing nhiét véi nhiét do ndm trong khoang tir
130°C dén 250°C, va trong phuong an khac,d nhiét d§ cao hon trong thoi gian du dé
thue hién héa rin ciing nhu bay hoi hoan toan thanh phan khong bén bat ky trong do.

Trong mot ) phuong 4n thuc hién, d6i v&i nén dugc du dinh dung 1am dd chtra
cho @ udng,ché phdm phi c6 thé dugc phit v6i ty 1 nim trong khoang tir 0,5 dén 15
mg 16p phi polyme cho mdi inch vudng (6,45cm?) cia bé mit nén. Trong mdt sd
phuong 4n thuc hién, 16p pht d€ phén tan trong nudc dwoc phu & do day nam trong
khoang tir 1 dén 25 micron.
Vi du thwe hién sang ché

Sang ché s& duoc md ta thém dua vao cac vi du sau. Can phai hiéu réng cac
thay ddi va cai bién ciia cac vi du nay c6 thé dugc thuc hién bdi ngudi c6 hidu biét
trung binh trong linh vyc ndy ma khong nim ngoai pham vi va ndi dung ciia sang ché.
Vidu1:

1150,0g nude khir khoang dugc thém vao 5,5g Aersol MA-80I, 1,0g amoni
bicacbonat va 5,0g nuéc khir khoang. Hén hop nay duge dun néng dén 78°C trong
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diéu kién phun nito (nitrogen sparge). Khi dat dén nhiét d6 nay, phun nito dugc thay
bang 16p 4o nito (nitrogen blanket). 6,0g styren va 14,0g etyl acrylat dugc thém vao,
sau d6 tron trong 10 phut. 4,0g amoni persulfat va 18,0g nudc khir khoang dugc thém
vao hén hop thu duge va giit trong 20 phat. Sau khi gitr, 200,0g styren, 92g etyl
acrylat, 30,0g metylmetacrylat, 20g 1,3-glyxerin dimetacrylat va 1,5¢ Monawet MT70
dugc nap vao trong thdi gian 100 phat. Tiép theo, hdn hop nap chua 294,0g styren,
124g etyl acrylat, 60,0g axit metacrylic, 60,0g 1,3-glyxerin dimetacrylat, 100,0g
axetoaxetoxy etyl acrylat, va 1,5g Monawet MT70 dugc nap vao trong thoi gian
110 phut. Khi viéc nap hoan thanh, hdn hop nay duoc gitt trong khoang thoi gian tir
10 dén 15 phut, sau d6 hdn hop chua 10,0g nude khir khoang, 1,0g axit ascorbic va
0,0001g sat sulfat dugc thém vao va giit trong 5 phut. Tiép theo, 2,5g t-butyl
perbenzoat va 10,0g nudc khir khoang dugce thém vao va giit trong 60 phit & nhiét do
78°C. Tiép theo, bom dugc rira bang nudc khir khoang va 1300,0g nuéce khir khoang
duoc thém vao mé nay. Mé nidy dugc dun néng lai dén 75°C va & 75°C,35,0g
dimetyletanolamin va 300,0g nuéc khir khoang dugc thém vao. Hon hop nay duoc giir

¢ 75°C trong 30 phut, sau d6 dugc 1am ngudi dén 38°C va loc.
Vidu2:

1150,0g nude khir khoang duge thém vao 5,5 g Aersol MA-80I, 1,0g amoni
bicacbonat va 5,0g nudc khir khoang. Hon hop nay dugc dun néng dén 78°C trong
diéu kién phun nito. Khi dat dén nhiét do ndy, phun nito dugc thay bang 16p 4o nito.
6,0g styren va 14,0g etyl acrylat dugc bd sung, sau d6 tron trong 10 phut. 4,0g amoni
persulfat va 18,0g nuéc khir khoang dugc thém vao hdn hop thu dwgc va giit trong
20 phut. Sau khi gift, 200,0g styren, 120,0g etyl acrylat, 30,0g axit metacrylic va 1,5g
Monawet MT70 dugc nap vao trong thoi gian 100 phut. Tiép theo, hdn hop nap chira
294,0g styren, 166g etyl acrylat, 40g axit metacrylic, 80g 1,3-glyxerin dimetacrylat,
S50g axetoaxetoxy etyl acrylat, va 1,5g Monawet MT70 dugc nap vao trong thoi gian
110 phat. Khi viéc nap hoan thanh, hén hgp nay duge giit trong khoang thoi gian tu
10 dén 15 phut, va tiép theo hdn hop chira 10,0g nudce khir khoang, 1,0g axit ascorbic
va 0,00001g sit sulfat dugc thém vao va giit trong 5 phut. Tiép theo, 2,5g t-butyl
perbenzoat va 10,0g nudc khir khoang dugce thém vao va gitt trong 60 phut, & nhiét do
78°C. Tiép theo, bom dugc rira bing nude khir khoang va 1300,0g nude khir khoang

duoc thém vao mé ndy. Mé nay dugc dun néng lai dén 75°C va & 75°C 35,0g
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dimetyletanolamin va 300,0g nu6c khir khoang dugc thém vao. Hon hop nay duge giit

& 75°C trong thoi gian 30 phut, sau d6 dugc 1am ngudi dén 38°C va loc.
Vidu 3:

1150,0g nudc khir khoang dugc thém vao 5,5 g Aersol MA-80I, 1,0g amoni
bicacbonat va 5,0g nudc khir khoang. Hon hop nay dugc dun néng dén 78°C trong
diéu kién phun nito. Khi dat dén nhiét do nay, phun nito dugc thay béng 16p 40 nito.
6,0g styren va 14,0g etyl acrylat dugc thém vao, sau d6 tron trong 10 phut. 4,0g amoni
persulfat va 18,0g nudc khir khoang duge thém vao hdn hop thu dugc va giit trong 20
phat. Sau khi gift, 200,0g styren, 60g etyl acrylat, 30g axit metacrylic va 1,5g
Monawet MT70 dwogc nap vao trong thoi gian 100 phit. Tiép theo, hdn hop nap chira
294g styren, 76g etyl acrylat, 40g axit metacrylic, 80 g 1,3-glyxerin dimetacrylat, 200g
axetoaxetoxy etyl acrylat, va 1,5 g Monawet MT70 dugc nap vao trong thoi gian 110
phut. Khi viéc nap hoan thanh, hdn hop nay dugc giit trong khoang thoi gian tir 10 dén
15 phat, va tiép theo hdn hop chira 10,0g nudc khir khoang, 1,0g axit ascorbic va
0,00001g sit sulfat dugc thém vao va giit trong 5 phit. Tiép theo, 2,5g t-butyl
perbenzoat va 10,0g nugc khir khodng duge thém vao va gitt trong 60 phut ¢ nhiét do
78°C. Tiép theo, bom dwgc rira bang nude khir khoang va 1300,0g nudc khir khoang
duoc thém vao mé ndy. Mé nay dugc dun néng lai dén 75°C va & 75°C 35,0g
dimetyletanolamin va 300,0g nuéc khir khodng dwgc thém vao. Hon hop nay duge gitr

& 75°C trong thoi gian 30 phiit, sau d6 dugc lam ngudi dén 38°C va loc.
Vidu 4:

2697,12g nudc khir khodng dugc thém vao hdn hop chira 2,01g axit
dodexylbenzen sulfonic 70% trong iPrOH (rugu isopropylic), 9,4g nudc khir khoang
va 0,28g amoniac 28%. Hdn hop nay dwgc dun néng dén 80°C trong didu kién phun
nito. Khi dat dén nhiét do nay, phun nito dugc thay bang 16p 4o nito. 93,98g hdn hop
monome v&i thanh ph?m; 18% styren, 13% axit metacrylic, 51,25% butyl acrylat,
5,75% glyxidyl metacrylat va 12% hydroxypropyl metacrylat dugc thém vao va duoc
tron trong 15 phut. Sau d6, hdn hop chira 36,14g nudc khir khoang va 4,70g amoni
persulfat dugc thém vao va giit trong 15 phut. Sau khi giit, 845,78g hon hgp monome
gidng véi hdn hop néu trén duge nap vao trong thoi gian 180 phut. Ngoai ra, hdn hop

cting dugc nap vao gdm 140,96g nudce khir khoang, 2,01g axit dodexylbenzen sulfonic
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70% trong iPrOH va 0,28g amoniac 28%dugc nap vao trong thoi gian 180 phut. Khi
viéc nap hoan thanh, hdn hgp chira 84,58g nudc khir khoang, 0,94g axit ascorbic va
0,001g st (IT) sulfat dugc thém vao, tiép d6 1a hdn hop chira 9,4g nudce khir khoang va
2,35g t-butyl perbenzoat. Phan tng dugc giit trong 15 phut va tiép theo hdn hop chira
‘23,35 g nudc khir khodng va 46,72g dimetyletanolamin dugc thém vao va gitt trong 60

phut, sau dé dugc lam ngudi.

2500g latec néu trén dwgc thém vao hdn hop chira 359,6g butanol, 88,1g 2-
butoxyetanol, 7,5g 2-hexoxyetanol va 5,9g surfynol 420. Sau d6, 113,2g nuéc khir

khoang dugc thém vao va dugc trdn trong thoi gian 30 phat.
Vidu5:

2319,04g nudc kh khoang duge thém vao hén hop chira 1,72g axit
dodexylbenzen sulfonic 70% trong iPrOH, 8,02g nudc khir khoang va 0,24g amoniac
28%. Hon hop nay dugc dun néng dén 80°C trong didu kién phun nito. Khi dat dén
nhiét d6 nay, phun nito dugc thay bang 16p 4o nito. 80,16g hdn hop monome véi thanh
phén; 60% styren, 12% axit metacrylic, 8% butyl acrylat, 12% glyxidyl metacrylat va
8% hydroxypropyl metacrylat dugc thém vao va dugc tron trong 15 phit. Sau d6, hdn
hop chtra 30,84g nuéc khir khodng va 4,01g amoni persulfat dugc thém vao va gift
trong 15 phut. Sau khi gitt, 721,58g hdn hgp monome gidng véi hdn hop néu trén duge
nap vao trong thoi gian 180 phut. Ngoai ra, hdn hgp cung duge nap vao gém 120,26g
nudc khir khoang, 1,72g axit dodexylbenzen sulfonic 70% trong iPrOH va 0,24g
amoniac 28% dugc nap vao trong thoi gian 180 phit. Khi viéc nap hoan thanh, hon
hop chira 72,16g nudc khir khoang, 0,80g axit ascorbic va 0,001g sét (II) sulfat dugc
thém vio, tiép d6 14 hdn hop chura 8,02g nude khir khodng va 2,0g t-butyl perbenzoat.
Phan tmg dugc giit trong 15 phut va tiép theo hdn hop chira 49,81g nuéc khir khoéng
va 49,81g dimetyletanolamin dwgc thém vao va giit trong 60 phit. Sau d6, hdn hop
chira 200,44g butanol, 200,44g 2-butoxyetanol va 200,44g Dowanol PnB dugc thém
vao va gilt 60 phat. Hon hop duge 1am ngudi va 120,26g nude khir khoéng va 8,02¢g

surfynol 420 duoc thém vao va duge tron trong 15 phat.
Vidu 6:

2283,95g nuéc khir khoing dwoc thém vao hdn hop chtra 1,70g axit
dodexylbenzen sulfonic 70% trong iPrOH, 7,96g nudc khir khoang va 0,24g amoniac
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28%. Hdn hop nay dugc dun néng dén 80°C trong diéu kién phun nito. Khi dat dén
nhiét d6 nay, phun nito dugc thay bang 16p 4o nito. 79,58g hdn hgp monome vé6i thanh
phin dugc thé hién trong bang 1 du6i day duoc thém vao va duge tron trong 15 phut
(vi du 6 dugc thuc hién 5 l4n 14n lugt béng cach sir dung hdn hgp monome miu A, B,
C, D, tiép theo 12 E dugc thé hién trong bang 1). Sau d6, hon hop chira 30,61g nudc
khtr khoang va 3,98g amoni persulfat dugc thém vao va giit trong 15 phut. Sau khi git,
716,22g hdn hgp monome gidng véi hdn hop néu trén dugc nap vao trong thoi gian
180 phut. Ngoai ra, hdn hop cling dugc nap vao gdm 119,37g nuée khir khoang, 1,70g
axit dodexylbenzen sulfonic 70% trong iPrOH va 0,24g amoniac 28% dugc nap vao
trong thoi gian 180 phut. Khi viéc nap hoan thanh, hdn hop chira 71,62g nudc khir
khoang, 0,80g axit ascorbic va 0,001g sat (II) sulfat duoc thém vao, tiép d6 1a hdn hop
chira 7,96g nudc khir khoang va 1,99g t-butyl perbenzoat. Phan ng duoc giit trong
15 phit va tiép theo hdn hop chia 29,66g nudc khi khodng va 29,66¢g
dimetyletanolamin dugc thém vao va gitt trong 60 phit. Sau d6, hdn hop chira 119,37g
butanol, 119,37g 2-butoxyetanol va 119,37g Dowanol PnB dugc thém vao va giit 60
phut. Hén hop dugc 1am ngudi va 246,7g nude khir khoang va 7,96g surfynol 420
dugc thém vao va dugc trdn trong 15 phit. Sau d6, hdn hop chtra 79,6g butanol, 79,6g
2-butoxyetanol va 79,6g Dowanol PnB dugc thém vao. Sau d6, hdn hop chira
dimetyletanolamin va nuéc khir khoang nhu dugc thé hién trong bang 2 duéi day va
dugc tron trong thoi gian 30 phat (vi du 6 dugc thuc hién 5 14n 14n luot bé‘mg cach su
dung dimetyletanolamin va hdn hop mau nuée A, B, C, D, tiép theo 13 E dugc thé hién

trong bang 1).

Bang 1: Mtrc monome trong Vi du 6.

Miu | % Styren | % MAA | %BA | % GMA | % HPMA
A 65 9 19 3 4
B 67 6 18 1 8
C 35 10,5 45,5 3 6
D 0 10,5 79,5 10 0
E 21 12 54 5 0
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Bang 2: Lugng amin va nuéc trong Vi du 6.

Miu | gDMEA | gnuédc
A 12,5 12,5
B 30,0 30,0
C 15,0 15,0
D 20,0 20,0
E 40,0 40,0

Vidu7:

2561,20g nuéc khir khoadng dugc thém vao hdn hop chira 1,91g axit
dodexylbenzen sulfonic 70% trong iPrOH, 8,92g nudc khtr khoang va 0,27g amoniac
28%. Hon hop nay dugc dun nong dén 80°C trong didu kién phun nito. Khi dat dén
nhiét d6 nay, phun nito dugc thay bang 16p 4o nito. 89,24g hdn hop monome v&i thanh
phan; 70% styren, 12% axit metacrylic, 8% butyl acrylat, 2% butadiol dimetacrylat va
8% hydroxypropyl metacrylat duge thém vao va dugce tron trong 15 phit. Sau d6, hon
hop chira 34,32g nudc khir khoang va 4,46g amoni persulfat dugc thém vao va gitt
trong 15 phut. Sau khi giit, 803,15g hdn hgp monome gidng véi hdn hop néu trén dugc
nap vao trong thoi gian 180 phit. Ngoai ra, hdn hgp cling duge nap vao gdm 133,86g
nudc kht khoang, 1,91g axit dodexylbenzen sulfonic 70% trong iPrOH va 0,27g
amoniac 28% dugc nap vao trong thoi gian 180 phut. Khi viéc nap hoan thanh, hdn
hop chtra 80,31g nudc khir khoang, 0,89g axit ascorbic va 0,001g sit (II) sulfat duoc
thém vao, tiép d6 12 hdn hop chira 8,92g nude khir khoang va 2,23g t-butyl perbenzoat.
Phan tmg dugc giit trong 15 phut va tiép theo hdn hop chira 33,26g nudce khir khoang
va 33,26g dimetyletanolamin dwgc thém vao va giit trong 60 phut. Sau d6, hdn hop
chira 133,86¢g butanol, 133,86g 2-butoxyetanol va 133,86g Dowanol PnB dugc thém
vao va giit 60 phut. Hén hop duoc lam ngudi va tiép theo hdn hop chira
90,33gbutanol, 90,33g 2-butoxyetanol va 90,33g Dowanol PnB dugc thém vao. Sau
d6, hon hop chira 7,5g dimetyletanolamin trong 7,5g nuéc khir khoang dugc thém vao

va dugc tron 30 phut.
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Vidu 8:

2561,20g nudc khit khoang dwgc thém vao hdn hop chwa 1,91g axit
dodexylbenzen sulfonic 70% trong iPrOH, 8,92g nuéc khir khoang va 0,27g amoniac
28%. Hon hop nay dugc dun néng dén 80°C trong didu kién phun nito. Khi dat dén
nhiét d6 nay, phun nito dugc thay bang 16p 4o nito. 89,24g hdn hop monome véi thanh
phan; 70% styren, 12% axit metacrylic, 8% butyl acrylat, 2% etylenglycol
dimetacrylat va 8% hydroxypropyl metacrylat dugc thém vao va dugc tron trong
15 phut. Sau d6, hdn hop chira 34,32g nudc khir khoang va 4,46g amoni persulfat
duoc thém vao va giit trong 15 phit. Sau khi giit, 803,15g hon hop monome gidng vdi
hén hop néu trén dugc nap vao trong thoi gian 180 phat. Ngoai ra, hdn hop cung dugc
nap vao gdm 133,86g nudc khir khoang, 1,91g axit dodexylbenzen sulfonic 70% trong
iPrOH va 0,27g amoniac 28% dugc nap vao trong thoi gian 180 phut. Khi viéc nap
hoan thanh, hén hop chira 80,31g nudc khir khoang, 0,89g axit ascorbic va 0,001 g sét
(IT) sulfat dwgc thém vao, tiép d6 1a hdn hop chira 8,92g nudc khir khoang va 2,23g
t-butyl perbenzoat. Phan tmg dugc gift trong 15 phut va tiép theo hdn hop chira 33,26¢g
nude khir khoang va 33,26g dimetyletanolamin dugc thém vao va gift trong 60 phiit.
Sau d6, hdn hop chira 133,86g butanol, 133,86g 2-butoxyetanol va 133,86g Dowanol
PnB dugc thém vao va giit 60 phut. Hon hop duoc lam ngudi va tiép theo hdn hop
chira 90,33g butanol 90,33g 2-butoxyetanol va 90,33g Dowanol PnB dugc thém vao.
Sau d6, hdn hop chira 5,0g dimetyletanolamin trong 5-,0g nudc khir khoang dugc thém

vao va dugc tron 30 phut.
Vidu9:

2288,50g nudc khir khoing dugc thém vao hén hop chira 1,71g axit
dodexylbenzen sulfonic 70% trong iPrOH, 7,97g nudc khir khoang va 0,24g amoniac
28%. Hon hop nay dugc dun néng dén 80°C trong didu kién phun nito. Khi dat dén
nhiét d nay, phun nito dugc thay bing 16p 4o nito. 79,74g hdn hop monome véi thanh
ph?m; 62,1% styren, 12% axit metacrylic, 15,9% etyl acrylat, 2% butandiol
dimetacrylat va 8% hydroxypropyl metacrylat dugc thém vao va dugc tron trong
15 phat. Sau d6, hdn hop chira 30,67g nudc khir khoang va 3,99g amoni persulfat
dugc thém vao va gifr trong 15 phut. Sau khi giit, 717,65 hdn hgp monome gidng véi
hén hop néu trén duge nap vao trong thoi gian 180 phut. Ngoai ra, hdn hgp clung dugc

nap vao gdm 119,61g nuéc khir khoang, 1,71g axit dodexylbenzen sulfonic 70% trong
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iPrOH va 0,24g amoniac 28% dugc nap vao trong thoi gian 180 phut. Khi viéc nap
hoan thanh, hdn hgp chira 71,76g nuéc khir khoang, 0,80g axit ascorbic va 0,001g st
(IT) sulfat duge thém vao, tiép d6 1a hdn hop chira 7,97g nudc khir khoang va 1,99g
t-butyl perbenzoat. Phan tmg dugc giit trong 15 phit va tiép theo hdn hop chira 29,72g
nudc khir khodng va 29,72g dimetyletanolamin dugc thém vao va giit trong 60 phut.
Sau d6, hdn hop chira 119,61g butanol, 119,61g 2-butoxyetanol va 119,61g Dowanol
PnB duoc thém vao va giit 60 phat. Hon hop duge 1am ngudi va 247,19g nude khir
khoang dugc bd sung tiép d6 1a hdn hop chira 80,63g butanol, 80,63g 2-butoxyetanol
va 80,63g Dowanol PnB dugc thém vdo. Sau d6, hodn hop chua 11,5¢g

dimetyletanolamin trong 11,5g nudc khir khodng dugce thém vao va duge tron 30 phut.
Vidu 10:

2288,50g nuéc kht khodng dugc thém vao hdn hop chira 1,71g axit
dodexylbenzen sulfonic 70% trong iPrOH, 7,97g nudc khir khoang va 0,24g amoniac
28%. Hon hop nay dugc dun néng dén 80°C trong didu kién phun nito. Khi dat dén
nhiét d6 nay, phun nito dugc thay bang 16p 4o nito. 79,74g hdn hop monome vé6i thanh
phin; 68,5% styren, 12% axit metacrylic, 9,5% 2-etylhexyl acrylat, 2% butandiol
dimetacrylat va 8% hydroxypropyl metacrylat dugc thém vao va dugc tron trong
15 phat. Sau d6, hdn hop chira 30,67g nu6e khir khodng va 3,99g amoni persulfat
dugc thém vao va gitt trong 15 phit. Sau khi giit, 717,65g hén hop monome gidng voi
hén hop néu trén duge nap vao trong thoi gian 180 phiit. Ngoai ra, hdn hop cling duoc
nap vao gdm 119,61g nudc khir khoang, 1,71g axit dodexylbenzen sulfonic 70% trong
iPrOH va 0,24g amoniac 28% dugc nap vao trong thoi gian 180 phut. Khi viéc nap
hoan thanh, hdn hop chira 71,76g nude khir khoadng, 0,80g axit ascorbic va 0,001g st
(IT) sulfat dugc thém vao, tiép d6 1a hdn hop chira 7,97g nude khir khoang va 1,99g
t-butyl perbenzoat. Phan ting dugc gitt trong 15 phut va tiép theo hdn hop chira 29,72¢g
nudc khir khodng va 29,72g dimetyletanolamin dugc thém vao va giit trong 60 phit.
Sau d6, hon hop chira 119,61g butanol, 119,61g 2-butoxyetanol va 119,61g Dowanol
PnB dugc thém vao va gitt 60 phit. Hon hop dwoc 1am ngudi va 247,19 nude khir
khoang duoc bd sung tiép d6 1a hdn hop chira 80,63g butanol, 80,63 g 2-butoxyetanol
va 80,63g Dowanol PnB dugc thém vao. Sau d6, hdn hop chra 18,8¢g

dimetyletanolamin trong 18,8g nudc khir khodng duge thém vao va dugce trdn 30 phut.
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Vidull:

2288,50g nudc khir khoang dugc thém vao hdn hop chira 1,71g axit
dodexylbenzen sulfonic 70% trong iPrOH, 7,97g nuéc khir khoang va 0,24g amoniac
28%. Hon hop nay dugc dun nong dén 80°C trong diéu kién phun nito. Khi dat dén
nhiét d0 nay, phun nito dugc thay bang 16p 4o nito. 79,74g hdn hop monome véi thanh
phin; 65,5% metyl metacrylat, 12% axit metacrylic, 12,5% butyl acrylat, 2% butandiol
dimetacrylat va 8% hydroxypropyl metacrylat dugc thém vao va dugc tron trong
15 phiit. Sau d6, hdn hop chira 30,67g nudc khir khoang va 3,99g amoni persulfat
dugc thém vao va giit trong 15 phat. Sau khi gift, 717,65g hdn hgp monome gidng voi
h&n hop néu trén dugc nap vao trong thoi gian 180 phit. Ngoai ra, hdn hgp cung duge
nap vao gbm 119,61g nudce khir khoang, 1,71g axit dodexylbenzen sulfonic 70% trong
iPrOH va 0,24g amoniac 28% dugc nap vao trong thoi gian 180 phut. Khi viéc nap
hoan thanh, hdn hop chira 71,76g nude khir khoang, 0,80g axit ascorbic va 0,001g sét
(1) sulfat dugc thém vao, tiép d6 1a hdn hop chira 7,97g nude khir khoang va 1,99¢g
t-butyl perbenzoat. Phan tmg dugc gilf trong 15 phut va tiép theo hdn hop chira 39,6g
nudc khir khoang va 39,6g dimetyletanolamin duge thém vao va gilt trong 60 phut.
Sau d6, hdn hop chira 119,61g butanol, 119,61g 2-butoxyetanol va 119,61g Dowanol
PnB dugc thém vao va gitt trong 60 phut. Hon hop dugc lam ngudi va 257,07g nude
khir khoang dugc bd sung tiép d6 1a hén hop chira 80,63g butanol, 80,63g
2-butoxyetanol va 80,63g Dowanol PnB dugc thém vao. Sau do, 120g nude khu

khoang dugc thém vao va dugce tron trong 30 phut.
Vidu 12:

2283,95g nuéc khr khodng dugc thém vao hén hop chira 1,70g axit
dodexylbenzen sulfonic 70% trong iPrOH, 7,96g nudc khtr khoang va 0,24g amoniac
28%. Hon hop nay dugc dun néng dén 80°C trong didu kién phun nito. Khi dat dén
nhiét d6 nay, phun nito dugc thay bang 16p 40 nito. 79,59g hdn hop monome véi thanh
phﬁn; 14,15% styren, 12% axit metacrylic, 65,35% butyl metacrylat, 0,5% glyxidyl
metacrylat va 8% hydroxypropyl metacrylat dugc thém vao va dugc trdn trong
15 phat. Sau d6, hon hop chira 30,61g nudc khtr khoang va 3,98g amoni persulfat
duoc thém vao va giit trong 15 phit. Sau khi giit, 716,23g hdn hgp monome giéng véi
hdn hop néu trén duge nap vao trong thoi gian 180 phut. Ngoai ra, hdn hop cing dugc

nap vio gdm 119,37g nudc khir khoang, 1,70g axit dodexylbenzen sulfonic 70% trong
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iPrOH va 0,24g amoniac 28% duoc nap vao trong thoi gian 180 phut. Khi viéc nap
hoan thanh, hdn hop chira 71,62g nuéc khir khoang, 0,80g axit ascorbic va 0,001g sit
(II) sulfat dwoc thém vao, tiép d6 1a hdn hop chira 7,96g nude khir khoang va 1,99g
t-butyl perbenzoat. Phan ting dugc giit trong 15 phut va tiép theo hdn hop chira 29,66¢
nudc khir khoang va 29,66g dimetyletanolamin dugc thém vao va git trong 60 phut.
Sau @6, hdn hop chira 119,37g butanol, 119,37g 2-butoxyetanol va 119,37g Dowanol
PnB dugc thém vao va giit 60 phat. Hdn hop duoc 1am ngudi va 246,70g nudc khir
khoang dugc bd sung tiép d6 1a hdn hop chira 80,63g butanol, 80,63g 2-butoxyetanol
va 80,63g Dowanol PnB duoc thém viao. Sau d6, hén hgp chira 9,0g

dimetyletanolamin trong 9,0g nudc khir khodng dugc thém vao va dugc tron 30 phut.
Vidu 13:

1187g nudc khir khoang duge thém vao hdn hop chira 5g CMASOI va 1g ABC.
Hdn hop thu duoc dun néng dén 80°C cung vdi théi nito. O nhiét 46 cua mé, khi thdi
duoc ngit va 6g styren va 15g etyl acrylat duge thém vao va duge tron trong 10 phut.
5g APS va 19g nuéc dugc thém vao hdn hop thu dugc va gitt trong 20 phut. Hon hop
thu duoc nay dugc nap 210g styren, 161g etyl acrylat, 31g axit metacrylic va 1,5g
MT70 trong thoi gian 100 phut trong khi duy tri nhiét d6 80°C. Vat li¢u cép qua bng
(shell feed) bao gdm 287g styren, 232¢g etyl acrylat, 52g axit metacrylic, 30g glyxidyl
metacrylat va 1,5g MT70 dugc thém vao. Khi két thic cép liéu, hdn hop thu dugc
duoc giit trong 20 phat. Hon hop thu duge duge thém 1g axit ascorbic, 10g nude va
1mg sét sulfat va hon hop nay dugc giit trong 3 phut. Tiép theo, 2,6g t-butyl peroxit va
11g nude duge thém vao va hdn hop nay duge gift trong 45 phut & 80°C. Bom dugc
sic sach. 1356g nuéc duge thém vao & nhiét do én dinh 1a 75°C. Tiép theo, hdn hop
tron trude chira 136g dimetyletanolamin va 309g nudc dugc thém vao mé nay trong
thoi gian 40 phut & 75°C. Mé nay duogc giit trong thoi gian 30 phat & 75°C. Mé nay
dugc lam ngudi dén 38°C va loc.
Vi du 14:

1188g nudc khir khodng duge thém vao hdn hop chira Sg Aersol MA-801 va lg
amoni bicacbonat. Hon hop thu dugc duge ting nhiét do dén 80°C cung voéi théi nito.
O nhiét d ciia mé, khi thdi duge ngit va 6g styren va 15g etyl acrylat dugc thém vao

va duge trdn trong 10 phut. 5g amoni persulfat va 19g nuéc duge thém vao hdn hop
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thu dugc va gitt trong 20 phut. Hon hop thu durge nay duge nap 206g styren, 134g etyl
acrylat, 21g glyxerin dimetacrylat, 31g axit metacrylic va 1,5g Monawet MT70 dugc
thém vio trong thoi gian 100 phut trong khi duy tri 80°C. Vat liéu cép qua éng bao
gdm 303g styren, 188g etyl acrylat, 62g axit metacrylic, 21g glyxerin dimetacrylat va
1,5¢ MT70 dugc thém vao. O cubi thoi diém nap, hdn hop thu duoc duoc gir trong 20
phit. Hon hop thu dwgc dugc bd sung 1g axit ascorbic, 10g nude va 1mg sit sulfat va
hén hop nay duge giit trong 3 phut. Tiép theo, 2,6g t-butyl peroxit va 11g nuéc duoc
thém vio va hon hop nay duoc giit trong 45 phut & 80°C. Bom duoc rira. 1356g nudc
dugc thém vao & nhiét dd dn dinh 1a 75°C. Tiép theo, hdn hgp trdn trude chira 136¢g
dimetyletanolamin va 309g nudc dugce thém vao mé nay trong thoi gian 40 phuat &
75°C. Mé nay duoc giit trong thoi gian 30 phut & 75°C. Mé ndy duogc lam ngudi dén
38°C va loc.

Vidu 15:
Didu ché polyol gbc dau c6 nhém chire hydroxyl

11,0g propylen glycol, 112,0gdiu d4u twong epoxy héa, 30,9g metyl amyl
xeton va 0,036g Nacure A-218 (mua tir King Industries) dugc khudy trong khi quyén
nito va duge lam 4m dén 150°C. Qué trinh tda nhiét ban dau dugc kiém soat & <155°C,
va hén hop nay dugce giit & 150°C trong khoang 2 gid sau d6 duoc 1am ngudi. Chuin
d6 oxiran da cho thdy mirc chuyén hoa ciia nhém epoxit >99,9%.
Pidu ché copolyme ghép polyol gbc dau c6 nhom chirc hydroxyl

100gpolyol gbc diu c6 nhém chire hydroxyl duge tron véi 80g Aromatic 100 va
60g metyl amyl xeton va dugce dun néng dén 130°C trong khi quyén nito. 6,4g hydroxy
propyl metacrylat, 36,8g styren, 36,8g butyl acrylat va 1,6g t-butyl peroxy benzoat
duoc nap vao hdn hop trong thoi gian 2 gig. Hon hop thu dwoc duge giit trong 1 gid &

130°C va dugc lam ngudi.
Vi du 16:
Diéu ché polyol gbc dau c6 nhém chire hydroxyl

50,9g dietylen glycol va 150g dau dau twong epoxy héa dwgc thém vao binh
1 lit. 0,02g Nacure A-218 (mua tir King Industries) dugc thém vao binh & 20°C va hdn
hop dugc khudy trong khi quyén nito va dugc lam dm dén 160°C. Qua trinh toa nhiét

-30-



24704

ban dau duoc kiém soat & <165°C, va hdn hop nay dugc gitt & 160°C trong khoang
3 gio. Chudn do oxiran da cho thdy muc chuyén héa ctia nhom epoxit >99,9%. 50,3g

butyl cellosolve dugce thém vao khi 1am ngudi xudng dé tao ra NV 80%.
Vidu 17:
Diéu ché polyol gdc dau c6 nhém chire hydroxyl

50,0g neopentyl glycol va 150g diu d4u twong epoxy hoa dwgc thém vio binh 1
lit. 0,02g Nacure A-218 (mua tir King Industries) dugc thém vao binh & 20°C va hén
hop duge khudy trong khi quyén nito va duoc 1am 4m dén 160°C. Qua trinh téa nhiét
ban d4u duge kiém soat ¢ nhiét d9<165°C, va hdn hop nay dugc gitt & 160°C trong
khoang 3 gio. Chuin ¢ oxiran d cho thiy mirc chuyén hoa ctia nhém epoxit >99,9%.

50,3g butyl cellosolve duge thém vao khi lam ngudi xubng dé tao ra NV 80%.
Vidu 18:
Piéu ché polyol gbc diu c6 nhom chirc hydroxyl

185,500g propylen glycol, 812,450g dau ddu twong epoxy héa va 0,206g
Nacure A-218 (mua tir King Industries) dugc khudy trong khi quyén nito va duoc dun
néng dén 150°C (141g propylen glycol con lai du6i dang dung méi chua phan Ung).
Qua trinh toa nhiét ban ddu dugc kidm soat & <155°C, va hdn hop nay duoc gitt &
150°C trong khoang 2 gi¢ sau d6 dugc lam nguodi. Chuan d9 oxiran di cho thiy mirc

chuyén héa ctia nhém epoxit >99,9%.
Vidu 19:
Piéu ché copolyme ghép polyol gdc dau c6 nhom chirc hydroxyl

998,156gpolyol gbc ddu c6 nhém chirc hydroxyl cua Vi du 18 dugc tron vé6i
1000g butyl cellosolve va dugc dun néng dén 100°C trong khi quyén nito. 100,000¢g
hydroxyl propyl metacrylat, 450,000g metyl metacrylat, 450,000g butyl metacrylat, va
20,000g dibenzoyl peroxit dugc nap vao hén hop trong thoi gian 2 giv. Hon hop thu
dugc duge gitt trong 1 gio ¢ 100°C, 677g metyl amyl xeton duoc thém vao, va hon
hop thu duge duoc 1am ngudi dé tao ra copolyme ghép polyol gbc diu c6 nhém chire

hydroxyl.

Vi du 20:
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Piéu ché nhii twong copolyme ghép polyol gbc diu c¢6 nhom chirc hydroxyl

62,5gpolyol gbc dau c6 nhom chirc hydroxyl thu dwoc & Vi du 18, 27,5g
n-butanol va 30g butyl cellosolvedurge nap vao binh va dugc dun néng dén 100°C. 40g
metyl metacrylat, 40g butyl metacrylat, 20g axit metacrylic va 3,5g dibenzoyl peroxit
dugc thém vao binh trong thoi gian 2 gid trong khi duy tri nhiét dd & 100°C. Hon hop
thu dugc dugce giit trong 1 gid & 100°C. 16,6g dimetyletanolamin va 30g da khir ion
nude duge thém vao hdn hop thu duoc trong thoi gian 30 phit trong khi cho nhiét d6
ha xudng 80°C. 331g da khir ion nudc duge thém vao hdn hop thu dugc trong thoi
gian 1 gio trong khi cho nhiét 9 ha xudng 40°C @ tao ra nhii twong copolyme ghép

polyol gbc dau c6 nhém chirc hydroxyl.
Vidu2l:
Piéu ché copolyme ghép polyol gbc dau c6 nhém chirc hydroxyl

188,223gpolyol gdc diu c6 nhém chirc hydroxyl ctia Vi du 18 va 190,36g butyl
cellosolve dugc nap vao binh va dugc dun néng dén 100°C. 39,4148g metyl
metacrylat, 104,168g butyl metacrylat, 45,7493g axit metacrylic va 3,78664¢g
dibenzoyl peroxit dugc nap vao hdn hgp trong thdi gian 2 gié & 100°C. Hon hop thu
duoc dugc giit trong thoi gian 30 phat & 100°C, tiép theo 1,41999g t-butyl peroctoat va
1,41999g metyl amyl xeton dugc thém vao, tiép d6 1a giit trong thoi gian 30 phit &
100°C. Tiép theo, 1,41999¢g t-butyl peroctoat va 1,41999g metyl amyl xeton dugc thém
vao, sau d6 hdn hop thu duge duoc giit trong thoi gian 30 phat & 100°C. Sau khi gitt,
1,41999¢g t-butyl peroctoat va 1,41999g metyl amyl xeton dugc thém vao, sau do giir
14n nita trong 90 phit & 100°C. 677g metyl amyl xeton dugc thém vao, va hdn hop thu
duge dugc 1am ngudi dé tao ra copolyme ghép polyol gbe diu c6 nhém chie hydroxyl.
Vidu22:
Piéu ché copolyme ghép polyol gbc dau c6 nhém chire hydroxyl

Hé théng duogc cai dat dé thuc hién quy trinh hdi luu chudn c6 thdi nito. 335g
dau dau tuong epoxy hoa dugc nap vao thiét bi phan tmg. Hon hop tron trude chira
77g propylen glycol va 0,1g Nacure A218 dugc thém vao thiét bi phan ung. Hon hop
thu duge duge dun néng véi tée do 1a 1,6°C/phut (100°C/gio) dén 140°C. Hién tugng
toa nhiét manh dua phéan ing dén nhiét d6 14 150°C. Tyax du(yc gi¢i han & 160°C. Hon
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hop thu duge dugc gitt & 150°C. Mau duoc 1y ra sau 30 phut trén 150°C. Hon hop thu
dugc duge gitt & EEW (duong luong epoxit, epoxy equivalent weight, EEW)
>60.000. Hon hop thu duoc duoc 1am ngudi dén 100°C trong khi bd sung 182g butanol
va 125g butyl cellosolve. Nhém cdc monome sau ddy dugc thém vao dé di thoi gian
@& C513 hoa tan, sau d6 phin con lai cia cdc monome nay dugc thém vao (264g metyl
metacrylat, 264g butyl metacrylat, 132g axit metacrylic, 23g benzoyl peroxit, 52g
butyl cellosolve). Cac monome dugc nap trong thoi gian 2 gio & 100°C. 21g butyl
cellosolve dugc thém vao hdn hop thu dugc véi vai tro xbi rira duong éng. Hén hop
thu dugc dugce gilt trong thoi gian 30 phiat & 100°C. 5g t-butyl peroctoat dugc thém
vao va dugc rira bang 5g butyl cellosolve. Hén hop thu dwoc duge gitt trong thoi gian
30 phit. Tiép theo, 5g t-butyl peroctoat dugc thém vao va duge rira bang 5g butyl
cellosolve, tiép d6 1a gt trong 30 phit. Tiép theo, 5g t-butyl peroctoat dugc thém vao
va dugc rira bang 5g butyl cellosolve, tiép d6 1a gitt trong 90 phat. Hon hgp thu dugc
duoc nhé giot vao thiing khir. Hon hop tron trude bao gdm 110g dimetyletanolamin va
198g nude duge thém vao thung khir ndy trong thoi gian 15 phit. Hdn hop thu duge
dugc gitt trong thoi gian 30 phit va dugc duy tri & nhiét d6 nim trong khoang tir 85°C
dén 90°C. 2187g nuéc dugc thém vao hdn hop thu duge trong thoi gian 45-60 pht.
Hén hop thu duge dugc duy tri & nhiét d nam trong khoang tir 85°C dén 90°C. Sau
d6, loc hdn hop thu dugc.

Vi du 23:

Piéu ché ché phiam phu bing cach tron latec thu duge & Vi du 13 va copolyme ghép

polyol gbc dau ¢6 nhoém chirc hydroxyl thu dwgc ¢ Vi du 19

149g F428, 680g Phenodur 6535, 5g axit superphosphoric va 121g Dowanol
EB dugc thém vao binh trdn va dugc tron trong 15 phut béng cach st dung ludi tron
nang tiéu chudn & tbc d6 ndm trong khoang tir 300 dén 500 vong/phut. 418g copolyme
ghép polyol gbe dau thu duoc & Vi du 19 duge thém vao hdn hop thu dugc trong thoi
gian 5 phit va dugc tron trong 15 phit. Hon hop tron truée chira 22g
dimetyletanolamin, 22g nudce, va 324g butanol dugc thém vao hdn hop va giit trong
15 phut. 135g nudc duoc thém vao hdn hop thu duge va duge tron trong 15 phut.
1720g latec amin héa thu dugc & Vi du 13 dugc thém vao nhii twong thu dugce trong
thoi gian 20 phat. Hon hop tron trude gdm 22 g Surfynol 104 va 43g butanol dwoc

thém vao hdn hop thu duge va duge trén trong 15 phut. Tiép theo, hdn hop tron trude
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gdm 53g NanoByk 3840 va 53g nudc duge thém vao va duoc tron trong 15 phit. Tiép
theo, hén hop thu dugc dugc diéu chinh bing nude dén 0,1 — 0,25 Pa.gidy (100-250
cps) theo nhét ké Brookfield.

Ché pham thu dwgc duge phun 1én phia trong cta lon thuc phidm hai manh &
muc d6 250 mg/khdi luong mang phi lon va duwoc danh gia tinh nang. Cac két qua
danh gia duoc thé hién dudi day:

D6 phii: 0,4 mA, khong phong rdp, vé bé ngoai tot.

Cd hat: 239 nm

Céc thtr nghiém véi chit mo phong dugc thuc hién va danh gia v& 3n mon va
mét bam dinh d6i v&i lon dat thing ding va nguoc lai (vi chiét pha 1ong/khong gian
hoi (headspace/liquid, HS/L) L - 0 = khong c6, 2 = rat it, 5 = bong ra khoi tAm):

Nude mubi 2% (90 phut & 121°C (250°F))

Mirc &n mon HS/chét 16ng 0/0, 46 bam dinh HS/chét 1ong 0/0,

Mirc an mon HS/chét 16ng nghich 2/1, d6 bam dinh HS/chét 16ng nghich 2/0

Axit lactic 1% (90 phuat & 121°C (250°F))

HS van duc/d6 bam dinh 1/2, HS/ chét léng 0/1
Vi du 24:

Pidu ché ché phdm pha bing cach tron latec thu dwoc & Vi du 14 va

copolyme ghép polyol gbc diu c6 nhém chirc hydroxyl thu duge & Vi du 18

75g EP 560, 340g Phenodur 6520, 3g axit supephosphoric va 71g Dowanol EB
duge thém vao binh tron va duge tron trong 15 phiit bing cach st dung ludi trén nang
tiéu chudn & tbc do nim trong khoang tir 300 dén 500 vong/phut. Hon hop thu dugc,
210g copolyme ghép polyol gbc dau & Vi du 18 duge thém vao trong thdi gian 5 phit
va duge tron trong 15 phiit. Hon hop tron trude chira 8g dimetyletanolamin, 8g nudc
va 189g butanol dwgc thém vao nhil twong va duge tron trong 15 phat. Hon hgp thu
duge 189g nude duge thém vao va duge tron trong 15 phut. Hon hop thu duge 813g
latec amin hoa thu dugc & Vi du 14 dugc thém vao trong thoi gian 20 phut. 124g
butanol dugc thém vao hén hop thu duoc va duge tron trong 15 phit. Tiép theo, hdn

hop tron trudc chira 27g NanoByk 3840 va 27g nu6c duge thém vao va dugc tron
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trong 15 phut. Tiép theo, hon hop thu dugc dugce diéu chinh béng nude dén 0,1 — 0,25
Pa.gidy (100-250 cps) theo nhét ké Brookfield.

Ché phim thu dugc dwoc phun 1én phia trong cia lon thuc phim hai manh &
250 mg/khdi lwgng mang ctia lon va duge danh gia vé tinh ning. Céc két qué danh gia
dugc thé hién dudi day:

Mirc phu: 0,4 mA, khong phdng rop, vé bé ngoai tdt.

Cd hat: 240 nm

Céc thir nghiém tuong tu dugc thuc hién va danh gia doan mon va méit bam
dinh d6i vé6i lon theo hudng thing dimg va nguoc lai (HS/L - 0 = khéng c6, 2 = rit it,
5 = bong ra khoi tim):

Nude mudi 2% (90 phiit & 121°C (250°F))

Mirc in mon HS/chit 1ong 0/0, d6 bam dinh HS/chét 1ong 0/0,

Mirc dn mon HS/chit 1ong nguoc 2/1, 46 bam dinh HS/chit 1éng ngugc 1/0

Axit lactic 1% (90 phut ¢ 121°C (250°F))

HS vén duc/dd bam dinh 0/1, HS/chét 16ng 0/1

Vi du 25:

Diéu ché ché phdm pha biang cach tron latec thu dwoc & Vi du 14 va

copolyme ghép polyol gbc dau c6 nhém chire hydroxyl thu duoc & Vi du 19

75g EP560, 340g Phenodur 6532, 2,7g axit supephosphoric va 71g Dowanol
EB dugc thém vao binh tron va dugce tron trong 15 phut béng cach st dung ludi tron
nang tiéu chudn & téc do nim trong khoang tir 300 dén 500 vong/phut. Hon hop thu
duoc, 209g copolyme ghép polyol gdc dau & Vi du 19 duoc thém vao trong thoi gian 5
phut va duge trdn trong 15 phat. Hon hop trdn trude chira 9g dimetyletanolamin, 9g
nudce va 324g butanol dugce thém vao nhii twong va dugc trdn trong 15 phut. 65g nude
duge thém vao hdn hop thu dugc. 815g latec amin héa thu duge & Vi du 14 duoc thém
vao hén hop thu duge trong thoi gian 30 phiit. Hon hop thu dwoc 124g butanol duoc
thém vao va dugc tron trong 15 phut. Tiép theo, hdn hop trén trude chua 27g

NanoByk 3840 va 27g nudc duge thém vao va duge tron trong 15 phut. Tiép theo, hdn
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hop thu duge duge didu chinh bing nude dén 0,1 — 0,25 Pa.gidy (100-250 cps)theo
nhét ké Brookfield.

Ché phim thu dugc dugc phun 1én phia trong cta lon thuyc phim hai manh &
250 mg/khdi lvong mang cia lon va dugc danh gia vé tinh ning. Cac két qua danh gia
duoc thé hién dudi day:

Mirc phti: 0,4 mA, khong phong rop, vé bé ngoai tét.

Cd hat: 239 nm

Céc thtr nghiém tuong ty dugc thuc hién va danh gid d6 an mon va mét bam
dinh ddi véi lon thing dimg va ngugc lai (HS/L - 0 = khong c6, 2 = rét it, 5 = bong ra
khoi tAm):

Nude mudi 2% (90 phut & 121°C (250°F))

D6 an mon HS/chat 1ong 0/0, d6 bam dinh HS/chéit long 0/0,

D6 an mon HS/chat long nguoc 2/1, d6 bam dinh HS/chét léng nguoc 1/0

Axit lactic 1% (90" @ 250F)

HS vén duc/dd bam dinh chat 16ng 1/2, HS/chit 16ng 0/1
Quy trinh kiém tra huong vi
Lon thyre pham

Nap vao lon 400m1 nuéc khoang (Nhén hi¢u Aquafina). Bit kin chan khéng lon
v6i 14 nhom bao phit phan bén trong cua nip. Didu nay dé dam bao khong c6 hién
twong hut mui tir 16p phu bén trong trén nip. Xur ly lon trong ndi hép & 121,1°C
(250°F) trong 15 phiit. Lam ngudi lon va chuyén cac thanh phan vao cac lon sach va
xir ly lai trong ndi hdp 121,1°C (250°F) trong 15 phut. Quy trinh nay dugc thuc hién
lap lai 3 14n. M&i bién s cin ba lon. Sau 1an chiét thi ba, cac lon dugc 1am ngudi.
Mau nuéc duge dit trong dd chira thiy tinh dé kiém tra hwong vi. Chung dugc dénh
du va duoc dat ngau nhién. Mau tréng, mAau kiém ching 523 duoc kiém tra huong vi
cling véi cac bién dwoc kiém nghiém.
Céc tAm 14 nhom

Cac tim nhoém dugc phu cad hai mdt va dugc cit thanh miéng c6 dién tich

160cm®. Cac miéng c¢6 dién tich 160cm* nay dwoc cit tiép thanh ba manh bang nhau.
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Céc manh nay dugc xép nép va dit trong lo thuy tinh (lo thach cta Ball Corp). Khoang
80m1l nudce khoang dugc cho vao lo thuy tinh va cdc manh nay dugc ngdm vao. Lo
nay dugc bit kin bang 14 nhém che phan bén trong ctia nip. Cac bién cing véi miu
kiém ching va 523 dwoc xtt Iy gia cong & 250°F (121,1°C) trong thoi gian 30 phat,
sau d6, miu nay dugce 1am ngudi va cac manh duge loai bé. MAu nuée duge dua vao
céc lo thiy tinh va huong vi duge kiém nghiém hwong vi. Thang diém danh gia Bham

dugc st dung.
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YEU CAU BAO HO
1. Ché phdm phui dé pha dd chira thuc pham, ché pham phu nay bao gdm:

nhii trong ciia copolyme ghép polyol goc ddu c6 nhém chirc hydroxyl va chét

tao lién két ngang, ty 1& khdi lwong cua chét tao lién két ngang va copolyme ghép
polyol gbc dau c6 nhém chirc hydroxyl nim trong khoang tir khoang 5:1 dén khoang
2:1; trong d6 copolyme ghép polyol gbc diu c6 nhom chirc hydroxyl dong vai trd chat
hoat dong bé mit polyme; va

nhii tuong latec gdc nudec.

2. Ché phdm phu theo diém 1, trong d6 nhii twong latec c6 tri s axit it nhét 1a 35 dya

trén luong chat ran cua latec.

3. Ché phdm phu theo diém 1, trong d6 ché pham phu nay chira mét lugng copolyme
ghép polyol gbc ddu c6 nhém chire hydroxyl 1én dén 12pph copolyme ghép polyol gbc
diu c6 nhom chirc hydroxyl va/hodc 1én dén 50pph chét tao lién két ngang.

4. Ché phim phu theo diém 1, trong dé copolyme ghép polyol gdc dau c6 nhém chirc
hydroxyl 12 san phdm phan tmg cta polyol gbc dau c6 nhém chire hydroxy, thanh phan
monome c6 lién két chura bdo hoa kiéu etylen, va chéat khoi mao, trong d6 polyol gbc
du c6 nhom chirc hydroxyl 12 san pham ciia phan g ctia gc dau thuc vét da epoxy

hoa va chit c6 nhém chirc hydroxyl

5. Ché phdm phu theo diém 1, trong d6 nhil twong latec gbc nudce 1a san phim phan
g ctia nhii trong monome va chét khoi mao va trong d6 nhii twong monome dugc

tao thanh tir hdn hgp monome chua bio hoa kiéu etylen trong chit mang.

6. Ché phdm phu theo diém 5, trong do6 nhii twong latec gbc nude 14 san phim phan

ung cua nhil trong monome, chat khoi mao va chat 1am trung hoa.

7. Ché phdm phu theo diém 4, trong d6 thanh phdn monome c6 lién két chua bio hoa

kiéu etylen & dang hdn hop véi chét n dinh.

8. Ché phdm phu theo diém 7, trong d6 chit én dinh bao gbm axit dodexylbenzen

sulfonic.

9. Ché phdm phi theo diém 7, trong d6 chit én dinh c6 mat véi lwong nim trong

khoang tir 0,1% dén 2,0% khéi lugng chét ran polyme trong nhii trong latec.

10. Ché pham phu theo diém 7, trong d6 hdn hop nay bao gdm it nhat mot bazo dugc
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chon tir amoniac, dimetyletanolamin, 2-dimetylamino2-metyl-l-propanol.

11. Ché phim pha theo diém 4, trong d6 chit c6 nhém chic hydroxyl
1a it nhit mot trong sb propylen glycol, 1,3-propan diol, etylen glycol, neopentyl
glycol, trimetylol propan, dietylen glycol, polyete glycol, rugu benzylic, 2-etyl
hexanol, polyeste, polycacbonat, polyolefin c6 nhom chirc hydroxyl.

12. Ché phdm phu theo diém 4, trong d6 chét xtc tac axit 13 it nhdt mot trong s axit
sulfonic, axit triflic, mudi triflat cia kim loai thudc Nhém HA, IIB, DIA, MB hoic
VIIIA cia Bang hé théng tudn hoan cic nguyén t6 héa hoc (theo Hiép hoi ITUPAC
1970), hén hop ctia muéi triflat nay.

13. Ché phdm phii theo diém 4, trong d6 thanh phan monome c6 1ién két chua bdo hoa

kiéu etylen bao gdm hop chét axetoaxetat.

14. Phuong phép diéu ché 16p phu dé pht hop hogc vat liéu bao gbi bao gdm céc budc:
a) didu ché copolyme ghép polyol gdc diu c6 nhém chirc hydroxyl;
b) diéu ché nhii twong latec gbc nudc;
c) diéu ché chit tao lién két ngang;

d) tron nhil tuong latec va chét tao lién két ngang, sau d6 bd sung copolyme
ghép polyol gbc diu c6 nhém chirc hydroxyl dé tao ra ché phdm phu; trong d6 ty 1€
khdi lugng gitra chét tao lién két ngang va copolyme ghép polyol gbc diu c6 nhém
chitc hydroxyl nim trong pham vi tir khoang 5:1 dén khoang 2:1; va trong d6
copolyme ghép polyol gbc ddu c6 nhém chire hydroxy déng vai tro chét hoat dong bé

mdt polyme.

15. Phuong phap theo diém 14, trong d6 nhil trong latec dugc diéu ché bing

phuong phap bao gdm céc bude:

i) tron thanh phin monome c6 lién két chwa bdo hoa kidu etylen

trong chat mang d¢€ tao ra monome nhii twong; va

ii) cho monome nhii twong ndy phan tng véi chit khoi mao dé tao ra

nhil trong latec.

16. Phuong phép theo diém 14, trong d6 copolyme ghép polyol gbc dau c6 nhém chirc

hydroxyl dugc didu ché bing phuong phap bao gdm cac bude:
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i) cho gbc dau thuc vat da epoxy hoa phan tng voi chit ¢ nhom chirc hydroxyl
v6i su ¢6 mit cua chét xuc tac axit dé tao ra polyol gdc diu c6 nhém chire hydroxyl;

va

i) cho polyol gbc dau c6 nhém chirc hydroxyl nay phan mg véi thanh phan
monome cé lién két chwa bdo hoa kiéu etylen véi sy cd6 mat cua chét

khoi mao dé tao ra copolyme ghép polyol gbc diu c6 nhom chirc hydroxyl.

17. Phuong phép theo diém 14, trong d6 nhii tvong latec dugc cho phan tng véi chét

lam trung hoa.

18. Phwong phap theo diém 14, trong d6 thanh phin monome c6 lién két chua bao hoa

ki€u etylen dugc trdn vdi chat 6n dinh d€ tao ra monome nhii tuong.

19. Phuong phéap theo diém 18, trong do6 chét 6n dinh bao gdm axit dodexylbenzen

sulfonic.

20. Phuong phép theo diém 18, trong d6 chét on dinh c6 mit véi luong
nim trong khoang tir 0,1% dén 2,0% khéi lugng chat rin polyme trong nhii twong

latec.

21. Phuong phap theo diém 18, trong d6 buéc tron dugc thwc hién véi sy co
mdt cua bazo bao gém amoniac, dimetyletanolamin, 2-dimetylamino-2-metyl-1-

propanol, hodc hdn hop ctia chiing.

22. Phuong phap theo diém 16, trong d6 chit c6 nhém chic hydroxyl bao
gdm propylen glycol, 1,3-propan diol, etylen glycol, neopentyl glycol, trimetylol
propan, dietylen glycol, polyete glycol, ruou benzylic, 2-etyl hexanol, polyeste,

polycacbonat, polyolefin c6 nhém chirc hydroxyl, hodc hdn hgp cta chung.

23. Phuong phap theo diém 16, trong d6 chét xic tac axit bao gdm axit manh
nhu axit sulfonic, axit triflic, mudi triflat cia kim loai thuoc Nhom IIA, IIB, IIIA, 1IIB
hoac VIIIA cua Bang hé théng tudn hoan céc nguyén td héa hoc (theo Hiép hoi
IUPAC 1970), hdn hop ctia mudi trifiat nay, hoic hdn hop clia ching.

24. Hop duoc phu bing ché phim phu theo diém 1.
25. Vat lidu bao goi dugc phi bang ché pham phi theo diém 1.

26. Ché phim phi theo diém 14, trong d6 ty 1¢ khdi lugng gitra huyén phu latec va

-40-



24704
copolyme ghép polyol gbc diu c6 nhém chirc hydroxyl nim trong pham vi tir khodng
4:1 dén khoang 2:1.
27. Ché phim phu theo diém 1, trong d6 chit tao lién két ngang 13 benzoguanamin,
benzoguanamin formaldehyt, glycoluril, melamin formaldehyt, phenolic, phenol
formaldehyt, ure formaldehyt.
28. Ché phdm phu theo diém 1, trong d6 chét tao lién két ngang la it nht mot trong
céc chét tao lién két ngang phenol, chét tao lién két ngang isoxyanat, hodc chét tao lién
két ngang isoxyanat ¢6 cac gbc phan tmg bi chan.
29. Ché phim phu theo diém 1, trong d6 chét tao lién két ngang 1a chét tao lién két
ngang phenol.
30. Ché pham phii theo diém 1, trong do hat latec trong huyén phu latec gbc nude c6
kich thudéc hat 16n hon 100 nm.

31. Ché phdm phii theo diém 30, trong d6 hat latec ¢6 kich thugc hat trong pham vi tir
khoang 250 nm dén khoang 350 nm.
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