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(57) Sang ché dé cap nhil tuong latec lai, ché pham phu tir nhii tuong do, phuong phap phu
va nén duoc trang phu ché pham d6. Nhii tvong latec lai c6 thé duoc str dung dé tao thanh
cac ché pham phu c6 kha ning chéng md duc, mai mon, rdp, c6 do cing va chéng tray
xude t6t. Ché pham phi c¢6 thé duoc st dung dé phu vt nén nhu lon va bao goi bdo quan
thue phdm va d6 udng. Nhil twong latec lai c6 thé dugc diéu ché bang cach trén thanh phan
monome chua bdo hoa kiéu etylen va chit 6n dinh trong chit mang dé tao thanh nhil twong
monome, va cho nhii trong monome phan ung véi chat khoi mao dé tao thanh nhii twong
latec lai. Thanh phan monome chua bio hoa kiéu etylen ¢ thé bao gdm hop chat silan hiru
co, ¢6 thé c6 nhom hiru co hoat dong va alkoxysilan v6 co c6 thé thuy phén.
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Linh vue ky thuit ciia sing ché

Sang ché lién quan dén nhii twong latec lai, ché phdm phii dugc tao thanh tr
nhil tvong latec lai, phwong phap phi vat nén bang ché pham phu, va vat nén duoc phit

bang ché phdm phi.
Tinh trang ky thuit ciia sang ché

Ché phdm phu dugce tao thanh tir nhyra epoxy da va dang duoc st dung dé phu
bao bi va vat chira thuc phdm va dd udng. Mic dit ¢6 sire thuyét phuc ctia bang ching
khoa hoc, nhu duoc dién dich béi cdc co quan an toan thuc phém 16n trén toan cau tai
Hoa Ky, Canada, chau Au va Nhat, cho thdy ndng do bisphenol A ma nguoi tiéu ding
phoi nhidm véi cac chit pht nén epoxy thuwong mai hién nay 13 an toan, mot s6 nguoi
tiéu ding va chu thwong hiéu tiép tuc bay té lo ngai, va ngudi ta van mudbn chat phu

khong chira bisphenol A hoic chét gay réi loan néi tiét khac bét ky.

Don sang ché cia cing chi don s6 WO 2010/97353 md ta qua trinh diéu ché
cac nhil twong latec duoc st dung trong cac ché pham phu c6 thé duoc dung dé phu
bao bi thirc udng bén trong cac tng dung phun. Cong bd don sang ché cia cing chu
don s6 WO 2012/089747 md ta qué trinh didu ché cac nhii twong latec 15i — v6 dung
cho céc tmg dung tiép xtic v6i thie udng. Nhitng nhii twong latec nhu vay chua dat
dugc thanh tich ciia cac 16p pht nén epoxy va chua duoc st dung thanh cong trong
thwong mai nhur ché pham phit ding cho thuc phdm va thirc udng.

C6 nhu cdu san xuat ché pham phu khong hodc hiu nhu khong chtra bisphenol
A. Ciing ¢6 nhu ciu san xuét cac ché phim pht khong hodc hau nhu khong chira céc
nhya phenol.

Ban chit k§ thuét ciia sang ché

Sang ché dé xuét san pham thay thé nhwa epoxy van cho phép dong rin khong
can formaldehyt va phenol hoic gin nhu khéng cin phenol, chéng md duc, c6 kha

ning chiu diéu kién ti€t trung va c6 the chiu dugc d6 udng kho bao quan. Cac ché
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phim phu theo séng ché ¢6 thé duoc san xuit véi quy trinh don giédn, khong doi hoi

nhiéu polyme hozc nhiéu cong doan ché bién méi dat dugc tac dung du kién.

Céc nhil twong latec lai theo sang ché c6 thé duge didu ché bang quy trinh sol-
gel (sol — gel) dé két hop cac nhom chire tu lién két chép vao cac hat nhii twong latec
lai dé gitip ting ham luwong gel (gel) cla hat nhii twong latec lai va kha nang chéng mo
duc. Ngoai cac muc dich khac, cc nhii tuong latec lai nay c6 thé duoc st dung dé diéu
ché cac ché pham phu khong c6 hodc hau nhu khong c¢6 nhua phenol va thich hop, dé
lam chét phi bao bi va vat chua, bao gdm cac nép giat d& mé bén trong/ngoai, ding
cho thuc pham va d6 ubng nhur bia. Céc np giat ding cho vét chira bia va thirc ubng
thuong dugce san xuét trude hét bang cach phi mot tdm phang cla vat nén kim loai,
dun néng vat nén da phi, va dap hogc dinh hinh vat nén da pht thanh hinh dang mong
mudn. Céc chét pha dung cho ndp git clia lon bia va d6 udng co thé dugc trang thanh
16p v6i trong lugng khoang 39 mg/m2 dén khoang 590 mg/m2 trén day chuyén pht cao
the tir cudn vat liéu. Cac day chuyén pht cao té¢ tir cudn vat lidu can vat ligu pht kho
va déng ran trong vong vai gidy khi dugc dun néng dén nhiét do kim loai cao nhit c6

thé nam trong khoang tir khoang 200 dén khoang 300 °C.

Céac hop chét silan hitu co, nhu alkoxysilan, ¢ thé duoc két hop vao cac nhii
tuong latec lai theo sang ché dé gitip tao thanh cdc mang mong tu lién két ngang. Do
d6, cac nhil twong latec lai polyme ddng tring hop silan hitu co-acrylat c6 thé dugc
didu ché véi cac tinh chét dic biét duge thiét ké &é tan dung tinh chéng nudc, khong 6
nhiém va bén nhiét két hop cuia cac hop chét silan hitu co, cling nhu cuong d§ co hoc

va tinh dinh ctia chat nén acrylic.

Trong khi tai liéu trudc day cho rang cac hop chét silan hitu co cai thién tinh
bam dinh, cac tac gia sang ché nay da phat hién ra rang hop chét silan hitu co ciing cai
thién mot thong sb rét quan trong cua chét lwgng khi ding cho bao bi va vét chia thue
phim va thirc ubng, dic biét 1a phu cac nép giat clia lon bia va thirc udng. Trong cong
bb don quéc té ctia cing chit don s6 WO 2010/97353, rét khé dat dugc kha ndng chiu
tiét tring v6i mang day. Trong sang ché nay véi viéc dua vao hop chét silan hitu co,
ché pham phti ¢6 thé dat ham luong gel cao hon, cho phép trong lwgng mang cao hon
nhung mang van khong mo duc sau khi tiét tring. Mang day hon theo sang ché dat céac

yéu cu toan thé gidi khi st dung cho nép giat lon bia va thic ubng.
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Sang ché bao gdbm phuong phéap diéu ché cac nhil twong latec lai silan hitu co —
polyme ddng tring hop acrylat 6n dinh (nhu nhii trong latec lai silic hitu co — polyme
dong trung hop acrylat) bing qua trinh tring hop nhii twong hodc trang hop tiéu nhii
teong. Trong mot s6 phuong 4n cua sng ché, nhil twong latec lai dugc didu ché bang
phuong phép bao gdm cic budce tron thanh phin monome chwa bdo hoa kiéu etylen va
chit én dinh trong chit mang d tao thanh nhii twong monome, va cho nhii twong
monome phéan tmg véi chit khoi mao dé tao thanh nhii tuong latec lai, trong d6 thanh
phin monome chua bdo hoa kidu etylen gdm hop chit silan hitu co va it nhit mot
monome chua bdo hoa kiéu etylen khong phai 1a hop chét silan hitu co. Qua trinh tron
thanh phin monome chua bdo hoa kiu etylen va chét dn dinh trong chit mang c6 thé
duoc thue hién bang cach st dung mdy tron Ross dd cit cao trong khoang 10 phut véi
vén tdc trung binh va sau d6 thém 10 phut véi van tdc cao (>10000 vong/phut) dé thu
dugc hat dn dinh. Hon hop nay, cing véi dung dich chét khoi mao, ¢ thé dugc bom

vao thiét bi phan ing dé tao thanh cac nhil trong latec lai.

Trong mot s6 phuong an clia sang ché, chinh nhil twong latec lai dugc st dung
1am ché pham phit hodc st dung trong qua trinh tao thanh ché phdm phi ding cho bao
bi va vét chira thyc phim va db ubng. Trong mot s phuong 4n cia sang ché, nhii
twong latec lai c6 thé dugc tron véi hop chét silan hitu co nhu hé phan tdn oxit silic
dang keo dé cai thién kha ning chéng mo duc, chiu mai mon, chéng rop, do cung va
khé ning chéng triy xudc. Ngoai ra, cc nhil twong latec lai va cac ché pham phu theo

sang ché ciing c6 thé duge diéu ché ma khong c6 hop chét phenol.

Sang ché ciing bao gdm cac phwong phap phu vt nén véi ché phdm phii c6 cic

nhii twong latec lai va vat nén dugc pht v6i ché phdm ph.
MO ta chi tiét sang ché

Sang ché bao gdm vét nén dugc phi it nhit mot phan véi ché phdm pha theo
sang ché va phuong phép phi vat nén. Thuat ngit "vat nén" nhu dugc & ddy bao gdm
nhung khong chi giéi han &, lon, lon kim loai (nhu nhom), nép giat bia va dd uéng,
bao bi, vat chira, dung, hodc phén bét ky cta chung dugc dung dé gitr, tiép xuc hoac
cham vao loai thuc phém hodc db uéng bat ky. Ngoai ra, thuét ngft "vat nén", "lon thuc
phém”, "vat chira thuc phém" va tuong tu, bao gém, vi du nhu, "nép giat", co thé duoc

dap tir nguyén liéu nép giat va st dung trong bao goi ctia o ubng.
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Sang ché bao gdbm cac phwong phép didu ché nhii twong latec lai bang cach tron
14n thanh phin monome chua bdo hoa kiéu etylen va chit 8n dinh trong chit mang dé
tao thanh nhii trong monome, va cho nhil trtong monome phéan ng voi chat khoi mao
d8 tao thanh nhil twong latec lai, trong d6 thanh phdn monome chua bdo hoa kiéu
etylen gdm hop chét silan hitu co va it nhit mdt monome chua bdo hoa kiéu etylen
khong phai 13 hop chét silan hitu co. Trong mot sé phuong 4n, hop chét silan hitu co
c¢d mit vai lugng trong khodng khoang tu 0,1 dén khoang 30% trong luong tong rin
polyme trong nhil twong latec lai. Trong mot sd phwong 4n, chit on dinh c6 mit véi
luong tir khoang 0,1% dén khoang 5,0% trong lugng cia tdng rin polyme trong nhil

tuong latec lai.

Trong mdt sé phuong 4n cua séng ché, nhii twong latec lai dugc diéu ché theo
quy trinh trung hogp tiéu nhii twong. Trong quy trinh nhu vay, thanh phin monome
chua bdo hoa kiéu etylen, chit on dinh va chit mang c6 thé duogc trén bang cach st
dung may tron Ross do cit cao trong 10 phiit & vén tbc trung binh sau d6 khoang 10
phut nita & van tdc cao (>10000 vong/phut) dé dat duoc nhiing hat 4n dinh. Hon hop
ndy, cung v6i dung dich chit khoi mao c6 thé duge bom vao thiét bi phan tmg dé tao

thanh nhil tuong latec lai.

Trong mdt s6 phwong 4n clia sing ché, nhil tuong latec 15i - v6 lai co thé duoc
diéu ché tir thanh phin monome chwa bdo hoa kidu etylen, chit én dinh gdm axit manh
va chét khoi mao. Thanh phin monome chua bio hoa kiéu etylen ¢6 thé gdbm hop chét
silan hitu co s& ¢6 mat trong 13i hodc vo cla nhil tuong latec 10i - vo lai. Nhil twong
latec 13i - v6 lai theo sang ché c6 thé c6 ciu tric hat latec dong nhét va/hodc cdu trac
hat latec khong déng nhit. CAu tric hat latec 16i — v ¢6 thé ducjc kiém soat nho céac
qué trinh trang hop. Nhitng cu tric hat nhu vy thuong dugc diéu ché biang mat loat
céc chudi tring hop nhii twrong lién tiép véi cic dang monome khac nhau, trong d6
monome & giai doan hai dugc tring hgp véi su c6 mét clia cac hat latec mam. Trong
mdt sé phuong 4n, nhii twong latec lai dwoc cho phan tng véi chét trung hoa dé tao
thanh ché pham phu.

Céc nhil trong latec lai theo sang ché c6 thé duoc didu ché bang cach st dung
thanh phin monome chwa bdo hoa kiéu etylen c6 hop chét silan hitu co va it nhit mot

monome chua bdo hoa kiéu etylen khong phai 1 hop chét silan hiru co. Hop chét silan
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hitu co ¢6 thé bao gdbm nhung khong chi giéi han & 3-trimetoxysilyl propyl metacrylat
(MPS), 3-metacryloxypropyltrimetoxysilan, 3-glycidyloxypropyltrietoxysilan, 3-
glycidyloxypropyltrimetoxysilan,} aminoetylaminopropyltrimetoxysilan,
vinyltrietoxysilan (VTES), tetrametoxysilan, tetraetoxysilan, metyltrimetoxysilan, oxit

silic dang keo, céc hat silica v co, va tuong tu, hodc td hop ctia chung.

Vi du, khi VTES hodc MPS ¢6 mit trong thanh phan hdn hgp monome chua
bdo hoa kiéu etylen, ba tip hop phan ting héa hoc ¢6 thé ddng thoi xay ra (tiy theo
diéu kién phan Ung nhu pH, nhiét d§ va thanh ph?m monome). Trudc hét, monome
silan hitu co (nhu MPS) c¢6 thé duoc két hop vao mach polyme bdi phan tmg dong
tring hop gdc tw do duge md ta trong So dd 1 du6i day. Trong So dd 1, R1 ¢6 thé 1a
hydro hodc nhém metyl, R2, R3 va R4 mdi loai c6 thé 13 nhém metyl, etyl, isopropoxy
hodc phenyl, R5 ¢6 thé 14 hydro, nhém metyl, etyl, butyl, hodc 2-etylhexyl, nhu 2-
hydroxyetyl hodc nhém hydroxyl propyl. Phan tng trung hop cé thé bao gdm phan
ung trung hop gbc tu do ciia cic monome acrylat va phan (mg trung ngung tu thiy
phén cda hogp chét silan hitu co. Tht hai, cdc nhém trimetoxysilyl va hydroxyl trong
chit ddng tring hop c6 thé trai qua phan tng thiy phan da tring ngung din dén lién
két ngang ciia cac nhii tuong latec lai nhu dugc thd hién duéi dang so dd trong So dd
2. Trong So dd 2, lwgng hop chét silan hitu co két hop vao mach ddng tring hop ¢6
thé tury thudc vao chét hoat dong bé mit, hdn hop thanh phén monome chua bio hoa
kiéu etylen, nhiét &6 va pH. Su thiy phén alkoxysilan da dugc ching minh véi ca hai
loai xtic tac axit va bazo. Can phai kiém soat pH t6t dé giam qua trinh lién két ngang
sém dén muc tdi thiéu trong qua trinh tring hop. Murc do thiy phan t6i thiéu ¢6 thé
xay ra & pH trung tinh déi véi hu hét cac hé. Néu alkoxysilan 4n trong khéng gian
nhidu hon dugc sir dung, vi du nhu alkyltriisopropoxysilan thay vi alkyltrimetoxysilan,

c6 thé it dAn dén lién két ngang sém hon so v6i metacryloxypropyltriisopropoxysilan.
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Pa ngung tu

So d6 2 - So dd phan tng ddi voi cac phan tmg thiy phan/tring ngung cua latec lai

Trong mot s phuong 4n, nhii tvong latec lai ¢6 thé duoc trung hoa. Chét trung
hoa ¢6 thé bao gdbm nhung khéng chi giéi han &, amoniac, amin béc ba, vi du nhung

khong chi giéi han &, dimetyletanolamin, 2-dimetylamino-2-metyl-1-propanol,
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tributylamin, hodc t6 hop ciia ching. Vi du khong c6 tinh gi6i han 13, chét trung hoa
¢6 thé duoc sir dung voi luong 1én dén khoang 100% tinh trén luong axit can trung hoa

trong hé.

O pH cao hon, cac nhém silanol tir hop chét silan hitu co va cac nhém hydroxyl
cta hop chit acrylat tir thanh phin monome chwa bdo hoa kiéu etylen c6 mit trong
mach polyme latec ¢ thé trai qua phan ung tring ngung. Véan tbc phan ng tring
ngung c6 thé ting khi ting pH va/hodc nhiét do, dan dén cac mang xen lan vao nhau
v6i muc do lién két ngang cao nhu dugc minh hoa trén So dd 3. Céc hat oxit silic v
co tir hop chét silan hitu co ¢6 thé phan tan trong polyme hitu co tao thanh dé tao ra
cac hat nhii twong latec lai. Sy tao thanh mang luéi oxit silic c6 thé cai thién d6 on
dinh nhiét, cuong do co hoc va kha nang chéng mo duc cta cac hat nhii twong latec lai

trong mang phu.

H,CO

o  Phavéco ~nn~  mach hitu co ddng tring hop

So db 3 — Hat véi mang xen 14n latec lai

Trong mét sd phuong an, hop chét silan hitu co ¢6 thé thuc hién chirc ning chat
ghép doi dé két ndi pha vo co cuia nhil tuong latec lai v6i pha hitu co cua nhil tuong
latec lai. Cac hop chit oxit silic vo co, nhu tetraetoxysilan (TEOS), tetrametoxysilan
(TMOS), metyltrimetoxysilan, phenyl trietoxysilan, va tuong tu, va cac hdn hop ctia
chiing, c6 thé duge két hop vao hat nhil twong latec. Cdc nhém vinyl c6 mit trong hop
chét silan hitu co c6 thé phan tmg v6i nhidu monome chwa bdo hoa kiéu etylen khéc

nhau, va cdc nhém trimetoxy c6 mit trong hop chat silan hitu co c6 theé trai qua qua
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trinh thiy phan dé tao thanh cac hop chét silanol. Cac hop chit silanol c¢6 thé phan ting
v6i cac nhém silanol ciia hop chét silan hitu co dé tao thanh polyme v6 co. Trong mot
s& phuong 4n, chat phan tan oxit silic dang keo, vi du nhung khong chi gi6i han &
Bindzil® CC301, c6 thé duoc tron v6i nhii trong latec lai dé ting d9 ctng, tinh chéng

mai mon, va chong tray xude cia nhil trong latec lai.

Hop chét silan hitu co c6 thé duoc tring hgp véi thanh phan khong no chira
etylen dé tao thanh mang xAm nhap 14n nhau, nhu mang xam nhép 14n nhau duoc minh
hoa trén So dd 4. Trong mang xAm nhap 14n nhau, cdc phan tng tring ngung cla cic
nhom silanol trong hop chét silan hitu co tao thanh céc cdu ndi Si-O-Si lién két ngang
cac mach polyme. Mang xam nhap 14n nhau duge xac dinh dudi dang y hiéu T" thong
thuong da biét, trong d6 T chi don vi ba chirc, va n 1a s nguyén tir O bét cAu xung
quanh nguyén ti silic. Trong So dd 4, T° ¢6 thé 1a trisilanol hodc trialkoxysilan. T3 ¢6
mang lién két ngang nhiéu nhét trén So dd 4. Mang xam nhap 13n nhau c6 thé cai thién
kha nang chdng m& duc va chiu diéu kién tiét tring ctia nhil twong latec lai. |

R N

HO/RO——Si——OR/OH HO/RO——Si——0——Si

OR/OH OR/OH
To T!

R T'
Si—0——Si——0—Si Si_O—Ti—O—Si
ORJ/OH T
T2 Si

T3

So db 4 — Mang x4m nhap 13n nhau

Trong mot s& phurong 4n, cac hop chit silan hiru co c6 thé thuc hién chtrc ning
chit ghép d6i bang cach bao gdm mdt hozc nhiéu nhém hitu co hoat dong va mot hodc
nhidu nhém vo co ¢6 thé thity phan duge. Nhém hitu co hoat dong c6 thé gdm nhém
vinyl, nhom epoxy, nhom amino, va tuong tu, hodc hén hop cta ching. Cac nhom vo
co ¢6 thé thuy phan duoc c6 thé gdm nhém alkoxysilyl. Dy tinh rang ban chit kép cua
hop chét silan hitu co cho phép hop chét silan hitu co phan tng véi ca polyme v co

1An hitu co nhu duge minh hoa trén So db 5.
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So dd 5 — Polyme hitu co axit phan ung v6i 3-glycidyloxypropyltrialkoxysilan
(R ¢6 thé 1a nhm metyl hodc etyl)

Céc nhil twong latec lai theo sang ché ¢6 thé ¢6 chu tric hat latec twong ddi
ddng nhét va/hoic chu tric hat latec khong ddng nhit. Chu trac hat latec lai c6 thé
duoc kiém soat nhd cac qud trinh trung hop, bao g6m nhung khong chi gi6i han & qua
trinh trung hop nhiéu giai doan. Nhitng cAu trac hat nhu vay thudong dugce diéu ché
bing mdt loai chudi trung hop nhil twong lién tiép v6i cac loai monome khac nhau,
trong d6 monome giai doan tht hai dugc tring hop v6i su ¢6 mdt cua cac hat latec

mam.

Céc ché phdm phu theo séng ché thich hop v6i cac img dung phu bao bi, nhu

cac ing dung lam nuat giat dd ubng vai thoi gian dong ran dudi khoang 15 gidy. Trong
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mot sb phwong 4n, céc ché phim phu c6 ham lugng gel cao hon khoang 50 hodc cao

hon khoang 90.

Céc chu trac hat latec lai theo sang ché cho phép két hop cac mirc dd thip hon
ctiia cac monome axit dong gép vao kha nang chéng mo duc t6t hon va do bam dinh
vao vat nén chép nhan dugc. Cac mic thép hon cua monome axit, chéng han nhu
nhitng luvong khoang 0,5 dén khoang 10%, hodc khoang 1,2 dén khoang 5% tinh trén
tbng ham lwong rén cta hdn hop cia cac thanh phin monome chwa bio hoa kiéu

etylen c¢6 thé dugc st dung trong qua trinh tring hop nhil twong.

Céc nhii trong latec lai dugc st dung trong sang ché c6 thé dugc didu ché trong
mot sb phuong an bing cac ky thuat da biét trong linh vuc cua sang ché, bao gdm
nhung khong chi gidi han ¢, trung hop huyén phu, tring hop giao dién, va tring hop
nhil twvong. Céc k§ thuat trung hop nhii twong dé diéu ché cac nhii twong latec tlr cac
thanh phan monome chua bio hoa kidu etylen da dwoc biét ro trong nganh polyme, va
k¥ thudt nhii twong latec thong thuong da biét bat ky c6 thé duoc sir dung, bao gdm
nhung khong chi giéi han &, cdc quy trinh nhanh mot va nhidu mé, va cac quy trinh
lién tuc. Trong mét sb phuong 4n, thanh phin monome chua bio hoa kiéu etylen (c6
thé bao gdbm va/hodc déng vai trd chét lién két ngang) duoc didu ché va thém vao thiét
bi phan tng tring hgp trong cic giai doan khac nhau. Thir ty thém monome (nhu
hydroxyl, silan hitu co va monome axit) cd thé theo thtr tu tir chit ky nudc nhit dén
chit uva nu6c nhit, diéu do c6 thé gitp ting kha ning chiu diéu kién tiét tring, 1am 6n
dinh cac hat latec va tao ra su thAm w6t va bam dinh t6t 1én vat nén duoc phu. Thanh
phdn monome chwa bdo hoa kiéu etylen (nhu glycidyl metacrylat, glycerin
dimetacrylat, 1,4 —butandiol dimetacrylat, hodc td hgp cua ching) c6 thé bao gdm
va/hodc dong vai trd chét lién két ngang dé ting cac tinh chit co hoc ciia mang va kha
ning chéng mai mon. Thanh phin monome chwa bdo hoa kiéu etylen c6 thé bién dbi
trong qué trinh tring hop, vi du nhu, bang cich thay thé thanh phin cta thanh phin
monome chua bio hoa kiéu etylen dwgc nap vao thiét bi. Ca hai k¥ thuat tring hop
mot giai doan va nhiéu giai doan déu c6 thé duoc st dung. Trong mot $6 phuong an,
c4c nhil twong latec lai duge diéu ché bang cach sir dung nhii trong monome mém aé

kiém soat sb luong va kich thude ctia cac hat dugc qué trinh tring hop nhil trong tao
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ra. Kich thudc cua cac hat polyme nhii tuong latec lai duoc kidm soat trong mot sb

phuong 4n bang cach didu chinh dién tich cla chit hoat dong bé mat ban dau.

ft nhit c6 nhiéu cach khac nhau dé lién két ngang nhii tuong latec lai dé tang
trong luong phan tir. Trong mt phuong an, nhii twong latec lai c6 thé duoc lién két
ngang bdi it nhit mot thanh phdn monome chua bdo hoa kiéu etylen nhu tripropylen
glycol di(met)acrylat, dietylen glycol di(met)acrylat, etyl glycol di(met)acrylat, 1,6~
hexandiol di(met)acrylat, glycerin di(met)acrylat, hodc t6 hop ctia chiing. Trong mot
phwong 4n khéc, néu nhii tuong latec lai c6 cdc nhém chirc nhu metacrylat axit, nhil
twong latec lai c6 thé dwgc lién két ngang boi cic nhom glycidyl, bao gébm nhung
khong chi gi¢i han ¢ glycidyl metacrylat. Trong phuong an thir ba, néu nhii twong
latec lai ¢6 cdc monome c¢6 nhom chirc hydroxyl, bao gdm nhung khong chi gi¢i han &
hydroxypropyl metacrylat, nhii twong latec lai ¢ thé duoc lién két ngang vé6i nhua

phenol dé dat dugc cac tinh chét vat Iy thich hop clia nhil trong latec lai trén vat nén.

Céc chét lién két ngang thich hop c6 thé bao gbdm, nhung khong chi gi6i han &,
ure-formaldehyt, phenol-formaldehyt, benzoguanamin formaldehyt, nhya phenol, va td
hop ctia ching. Trong mot s6 phuong 4n clia sang ché, thanh phan monome chua bao
hoa kiéu etylen c¢6 thé bao gdm va/hodc ¢ chirc ning chét lién két ngang. Ngoai ra,
chit lién két ngang c6 thé dwoc thém vao v6i vai tro thanh phan tach biét khéi thanh
phan monome chura bdo hoa kiéu etylen. Trong mot s& phuong 4n, lugng chét liénlkét
ngang 1a khoang 0,1 dén khoang 30 % trong lugng tinh trén tébng ham luong polyme
rén trong nhil twong latec lai. Chét lién két ngang c6 thé gitp cai thién do bén hoa hoc
va/hodc kha ning chdng mo dyc do nude. Tuy nhién, mang c6 thé mét tinh déo néu

qué nhidu chét lién két ngang.

CAu trac hat nhii twong latec lai c6 thé dugc kiém soat boi cac qué trinh tring
hop. Hat nhii tuong latec lai ¢6 thé dugc didu ché bang mot loat nhitng chudi tring hop
nhil trong lién tiép véi cac dang monome khac nhau, trong d6 monome giai doan hai
(ba, v.v.) dugc trung hop véi sy c6 mat cia hat latec mam. Hat latec mam nay co thé
duge diéu ché trong mot cong doan riéng hoic duoc tao thanh ngay trong qué trinh

trung hop nhil twong.

Thanh phan monome chua bio hoa kiéu etylen c6 thé 1a mét monome hodc hdn

hop cic monome trong cac phuong 4n khac nhau ciia sang ché. Khi nhii twong duoc
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trung hop véi it nhét mot thanh phin monome chua bio hoa kidu etylen khac dé didu
ché nhil twong latec lai, it nhat mot thanh phdn monome chua bdo hoa kiéu etylen khéc
d6 6 thé dugce thém vao hdn hop cac monome. Trong mot sd phuong 4n, thanh phin
monome chua bdo hoa kiéu etylen c6 thé bao gdm va/hodc ¢é chiic ning chit lién két
ngang. Trong mot s& phwong 4n, thanh phin monome chua bdo hoa kiéu etylen
va/hodc thanh phﬁn monome chua bdo hoa kiéu etylen khéc c6 thé c6 mit véi luong
1én dén khoang 60% tinh trén téng ham lugng rin ctia hdn hop cic thanh phan
monome chua bdo hoa kiéu etylen. Thanh phdn monome chua bdo hoa kiéu etylen va
thanh phdn monome chua bio hoa kiéu etylen khac co thé bao gdm, nhung khong chi
gi6i han &, hop chit silan hitu co, hop chét silan hitu co véi mét hodc nhiéu nhém hitu
co hoat dong va mot hodc nhidu nhém vo co co thé thuy phan, m{t hodc nhiéu
monome vinyl, monome acrylic, monome alylic, monome acrylamit, vinyl este bao
gém nhung khong chi gi6i han &, vinyl axetat, vinyl propionat, vinyl butyrat, vinyl
benzoat, vinyl isopropyl axetat, va vinyl este tuong tu, vinyl halogelua bao gbm nhung
khong chi gidi han &, vinyl clorua, vinyl florua va vinyliden clorua, vinyl hydrocacbon
thom bao gdm nhung khong chi giéi han &, styren, metyl styren va cac styren alkyl
thAp hon twong tw, chostyren, vinyl toluen, vinyl naphtalen, monome vinyl
hydrocacbon béo bao gdm nhung khong chi gi6i han &, cic alpha olefin bao gdm
nhung khong chi gidi han &, etylen, propylen, isobutylen, va xyclohexen, cling nhu céc
dien lién hop bao gém nhung khong chi giéi han &, 1,3-butadien, metyl-2-butadien,
1,3-piperylen, 2,3 dimetyl butadien, isopren, xyclohexan, xyclopentadien,
dixyclopentadien, ciing nhur cac to hop cta chiing. Cac vinyl alkyl ete ¢6 thé bao gdm
nhung khong chi gigi han &, metyl vinyl ete, isopropyl vinyl ete, n-butyl vinyl ete,
isobutyl vinyl ete, va t& hop ctia ching. Monome acrylic c¢6 thé bao gdm nhung khong
chi gi¢i han &, cdc monome bao gdm nhung khéng chi gi6i han &, este alkyl thip hon
clia axit acrylic hodc metacrylic ¢c6 phan alkyl este ngoai metyl hodic etyl chira tur
khoang 3 dén 10 nguyén tir cacbon, ciing nhu cac din xuét thom cua axit acrylic va
metacrylic, va td hop cta chung. Cac monome acrylic ¢ thé bao gdm, nhung khong
chi gigi han &, butyl acrylat va metacrylat, propyl acrylat va metacrylat, 2-etyl hexyl
acrylat va metacrylat, xyclohexyl acrylat va metacrylat, decyl acrylat va metacrylat,
isodecylacrylat va metacrylat, benzyl acrylat va metacrylat, cac glycidyl ete khac nhau

dugc phan tng véi axit acrylic va metacrylic, cdc hydroxyl alkyl acrylat va metacrylat
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bao gdm nhung khéng chi gidi han &, hydroxyetyl va hydroxy propyl acrylat va

metacrylat, va amino acrylat va metacrylat, cling nhu t6 hop ctia chiing.

Trong mdt sb phuong 4n, thanh phin monome chua bdo hoa kiéu etylen
va/hodc thanh phin monome chua bdo hoa kiéu etylen khac bao gbm it nhit mot
monome nhiu thanh phin khong no chta etylen c6 tic dung ting trong lugng phén ti
va gitp lién két ngang polyme. Monome nhiéu thanh phan khong no chira etylen vi du
nhu 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, dialyl phtalat, trimetylolpropan
tri(met)acrylat, divinylbenzen, divinyltoluen, trivinylbenzen, divinylnaphtalen, va td
hop cta ching. Trong mot s6 phuwong 4n, monome nhiéu thanh phan khdng no chira
etylen c6 mat vdi lugng trong khodng khoang tur 0,1 dén khoang 5% cia tong ham

luong rén ctia hdn hop cac thanh phan monome chura bao hoa kiéu etylen.

Trong mot s§ phwong 4n cua sang ché, thanh phan monome chua bdo hoa kiéu
etylen va/hogic thanh phdn monome chua bdo hoa kiéu etylen khac duge tron véi chat
6n dinh trong chit mang dé tao thanh nhii twong monome. Theo cach tity chon, mot
bazo c6 mit trong hdn hop. Trong mét sé phwong an, chit én dinh c6 mit v6i luong

trong khoang khoang tir 0,1% dén 5,0% theo trong lwong ciia chat ran polyme.

Chét 6n dinh c6 thé gdm axit manh. Cac chit 6n dinh bao gdm nhung khong chi
giéi han ¢ axit dodecylbenzen sulfonic, axit dinonylnaphtalen sulfonic, axit
dinonylnaphtylendisulfonic, axit bis(2-etylhexyl)sulfosuxinic va tuong tw, ké ca td hop
ctia chting. Trong mét s& phuong 4n, axit manh 1 axit véi hiang s6 phan ly trong dung
dich nuéc (pKA) duéi khoang 4. Trong mot s phuong 4n, axit manh c6 nhoém ky
nude gin vao axit. Trong mot s phuong 4n, axit manh c6 it nht khoang sau nguyén

tir cacbon.

Vi du khong c6 tinh giéi han ctia bazo bao gdm amoniac, dimetyletanolamin, 2-
dimetylamino-2-metyl-1-propanol, va t6 hop cta ching. Trong mét sé phwong én,
bazo ¢6 mit v6i luong tir khoang 50% dén 100% mol/mol chét én dinh.

Trong mdt sé phuong 4n, chit mang bao gdm, nhung khong chi gi6i han 6,

nudc, dong dung moi tan trong nudc, hoac to hgp ctia ching. Chat mang c6 mat véi
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luong tir khoang 30 dén khoang 70 % trong lugng clia nhil twong latec lai trong mot 5O

phuong an.

Trong mot s& phuong 4n cia séng ché, nhii tvong monome va/hodc nhii twong
latec lai dugc phan tng véi mot hodc nhiéu chit khoi mao. Chét khoi mao c6 thé bao
gbm, nhung khong chi giéi han 0, chét khoi mao phan hiy duéi tdc dung cia nhiét &
nhiét d6 trang hop dé giai phéng cac gbc tu do. Céc vi du vé chit khoi mao bao gbm,
nhung khong chi gi6i han &, ca hai loai tan trong nuée va khong tan trong nudc, cling
nhu t6 hop cua ching. Vi du vé chét khoi mao sinh ra gbc tw do bao gdm, nhling
khong chi gidi han &, cac persulfat, bao gdm nhung khong chi gi6i han &, persulfat
amoni hodc kim loai kiém (kali, natri hodc liti), cadc hop chit azo bao g6m nhung
khong chi gi6i han ¢,  2,2'-azo-bis(isobutyronitril), 2,2'-azo-bis(2,4-
dimetylvaleronitril), va 1-t-butyl-azoxyanoxyclohexan), cdc hydropeoxit bao gém
nhung khong chi gi6i han &, t-butyl hydropeoxit va cumen hydropeoxit, cac peoxit bao
gdm nhung khong chi giéi han &, benzoyl peoxit, caprylyl peoxit, di-t-butyl peoxit,
etyl 3,3'-di(t-butylpeoxy) butyrat, etyl 3,3'-di(t-amylpeoxy) butyrat, t-amylpeoxy-2-
etyl hexanoat, va t-butylpeoxy pivilat, cic peeste bao gdm nhung khong chi gi6i han 6,
t-butyl peaxetat, t-butyl perphtalat, va t-butyl pebenzoat, cic percacbonat, bao gdm
nhung khong chi gi6i han ¢, di(1-xyano-1-metyletyl)peoxy dicacbonat, cac

perphosphat, va twong tu, cling nhu t6 hop ciia ching.

Trong mot s& phuong 4n, chit khoi mao duge str dung mot minh hodc véi vai
trd thanh phan oxy hoa ctia hé oxy hoa khi, ¢6 thé bao gdm, nhung khong chi gi¢i han
g, thanh phén khtr nhu, nhung khong chi gigi han &, axit ascorbic, axit maleic, axit
glycolic, axit oxalic, axit lactic, axit thioglycolic, hodc sulfit kim loai kiém, bao gém
nhung khong chi gi6i han &, hydrosulfit, hyposulfit hodc metabisulfit, bao gbm nhung
khong chi gi¢i han &, natri hydrosulfit, kali hyposulfit va kali metabisulfit, hodc natri
formaldehyt sulfoxylat, cling nhu t6 hop cta ching. Thanh phan khir ¢6 thé dugc goi
1a chét tang tc hodc cht hoat héa chét xtc tac.

Chét khoi mao va chét ting téc, c6 thé dugc goi 1a hé chit khoi mao, c6 thé
duge sir dung trong mot s phuong 4n theo ti 1& tir khoang 0,001% dén khoang 5% tinh
trén trong lugng ctia thanh phin monome chua bao hoa kidu etylen s& dugc dong tring

hop. Céc chit hoat héa bao gdm nhung khong chi giéi han &, mudi clorua va sulfat cua
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coban, sit, niken hodc ddng dugc sir dung tily ¥ v6i lwgng tir khoang 2 dén khoang 200
ppm trong mdt sé phwong an. Cac vi du cta hé xuc tdc oxy hoa khir bao gdm, nhung
khong chi gi6i han 0, tert-butyl hydropeoxit/natri formaldehyt sulfoxylat/Fe(II), amoni
persulfat/natri bisulfit/natri hydrosulfit/Fe(II), va t hop cta chung. Trong mot sd
phuong an, nhiét do trung hop 1a tir khodng nhiét d6 phong dén khoang 90 °C, va nhiét
d6 c6 thé duoc toi vu hoa d6i v6i hé chit khoi mao duugce st dung, nhu thong thuong
da biét.

Trong mdt sb phuong 4n cia sang ché, su két tip céac hat latec polyme c6 thé
dugc gidi han béng cach thém chét hoat dong bé& mit dé dn dinh trong qua trinh trung
hop. Nhung khéng chi giéi han & d6, cac hat latec dang 16n 1€n c6 thé duoc 6n dinh
trong qua trinh trung hop nhii twvong bdi mot hodc nhidu chit hoat dong bé mait nhur,
nhung khong chi gidi han ¢, axit dodecylbenzen sulfonic, chét hoat dong bé mit anion
hodc khong ion, hodc t6 hop clia ching. Céc loai chét én dinh khéc c6 thé duogc st
dung trong mot s6 phwong 4n, bao g6m nhung khong chi gidi han &, cac chat keo bao
vé. Néi chung, céc chit hoat dong bé mat anion truyén thdng véi cac chét hoat dong bé
mit kim loai, khong ion chira mach va céc chit keo bao vé khac c6 xu huéng truyén
cho mang tao thanh tinh nhay cam véi nuéc. Trong mot sb phuong an cla sang ché,
nguoi ta co thé muén giam dén tdi thiéu hodc tranh st dung céc chét hoat dong bé mit
anion hodc khong ion truyén thdng nay. Trong mot s6 phuong 4n, chét hoat dong bé

mat dé 6n dinh duoc st dung trong qua trinh tring hop mam.

Céc chét chuyén mach duoc sit dung trong mot s phuwong 4n ciia sang ché dé
gitip kiém soat trong lugng phan tir clia nhil twong latec lai. Céc chét chuyén mach vi
du nhu mecaptan, polymecaptan, cic hgp chit polyhalogel, alkyl mecaptan bao gdm
nhung khong chi giéi han &, etyl mercaptan, n-propyl mercaptan, n-butyl mercaptan,
isobutyl mercaptan, t-butyl mercaptan, n-amyl mercaptan, isoamyl mercaptan, t-amyl
mercaptan, n-hexyl mercaptan, xyclohexyl mercaptan, n-octyl mercaptan, n-decyl
mercaptan, n-dodecyl mercaptan, axit mercapto cacboxylic va céc este cua chuing, bao
gdm nhung khéng chi gidi han &, metyl mercaptopropionat va 3-mercaptopropionic
axit, cac rugu bao gém nhung khong chi gidi han &, isopropanol, isobutanol, lauryl
alcol va t-octyl alcol, cac hop chét halo hoéa bao gdm nhung khéng chi giéi han 6,

cacbon tetraclorua, tetracloetylen, triclo-brometan, va td hop cta ching. Trong mot sb
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phuong an, dén khoang 10% trong luong cla chét chuyén mach duoc st dung, tinh
trén trong luong ctia hdn hop thanh phin monome chua bio hoa kiéu etylen. Trong
lrgng phén tr ciia nhil twong latec lai co thé dugc kiém soat trong mot sb phuong an
bing cach kiém sodt ti sb gitta chat khoi mao va thanh phan monome chua bio hoa

kiéu etylen.

Trong mdt sb phuong an, hé chét khoi mao va/hodc chit chuyén mach dugc hoa
tan hodc phéan tan trong cic mdi trudng dich chét riéng biét hodc trong cling mdi
truong dich chét, va sau d6 dugc thém tir tir vao thiét bi trung hop. Trong mot 56
phuong 4n, thanh phin monome chua bdo hoa kidu etylen (nguyén chét, hogc dugc
hoa tan hodc phén tan trong moéi trudong dich 16ng) dugce thém cung luc véi chat xitic
tac va/hodc chét chuyén mach. Chét xic tac c6 thé dugc thém vao hén hop tring hop
dé "dudi bat" monome con lai sau khi qué trinh tring hop di co ban hoan thanh aé

triing hgp monome con lai.

Trong mdt sé phuong an, hdn hgp monome bd sung gébm thanh phan monome
chua bdo hoa kiéu etylen va chit 6n dinh dugce thém vao nhii twong monome. Trong
phuong éan tuy chon, mdt bazo ¢6 mat trong hdn hgp monome bd sung. Trong mot sd
phuong 4n, hdn hop monome bd sung c6 thé duoc thém vao nhil trong monome trude
khi thém chAt khoi mao, sau khi thém chét khoi mao, hodc ca trude va sau khi thém
chit khoi mao. Thanh phén cta thanh phdn monome chura bdo hoa kiéu etylen, chét on
dinh va bazo trong hén hop monome b6 sung c6 thé gidng hoic khac thanh phén cia

céc thanh phan d6 trong nhii trong monome.

Trong mot s6 phuong 4n clia sang ché, nhii trong latec lai c6 thé duoc cho phan
Gng v6i chit trung hoa dé tao thanh ché pham phu. Trong mot s6 phuong 4n, phan tng
xdy ra v6i sy ¢6 mit cia dung mdi c6 hodc khong c¢6 chit lién két ngang phenol, bao
gdm nhung khoéng chi gidi han & cac san phim cuia Sakuranomiya Chemical Company
nhu MC-16, Cytec’s EP-560, PH2028, PH2013/65B, PR899/60MPC, Hexion’s
PF6535LB, SI Group’s SFC112/65, Ruters’s 7700 LB, hoac tb hop ctia chung. Céc
dung moi c6 thé bao gdm nhung khong chi gidi han & xylen, benzen, etyl benzen,
toluen, cac alkoxy alkanol, metanol, etanol, propanol, butanol, c4c alkyl ete ctia etylen,
cac alkyl ete ctia propylen glycol, etylen glycol monobutyl ete, etylen glycol etyl ete,

dietylen glycol monobutyl ete, xeton, dung mdi thom, dung mdi este, dung modi cod
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nhém chte hydroxyl, va t6 hop clia ching. Lugng dung méi trong ché phim phii c6
thé lén dén khoang 90% trong lugng ctia cic chét rdn polyme, hodc tir khodng 20%
dén khoang 45% trong luong cla ché phdm phu dang 1éng. Néu nudce c6 mit, lugng
nude trong ché phdm phu c6 thé thay dbi trong khoang tir khoang 20% dén khoang
50%.

Trong mdt s phuong 4n, chét trung hoa bao gdm, nhung khong chi gi6i han 4,
amoniac, amin bic ba, vi du nhu dimetyletanolamin, 2-dimetylamino-2-metyl-1-
propanol, tributylamin, hodc t6 hop cuia chung. Chét trung hoa c6 thé duge str dung véi

luong 1én dén, vi du nhu khoang 100% tinh trén luong axit s&€ bi trung hoa trong hé.

Nhiét d6 chuyén pha thuy tinh (Tg) cia ché phdm c6 thé phu thudc vao téng
thanh phin monome va c6 thé déng gop vao do bén chéng mo duc, chbng bién dang
dudi tac dung cta dau nhon va chéng mai mon. Nhung khong chi gi6i han nhu vy,
néu polyme c6 lugng axit metacrylic cao hon, n6 ¢6 thé c6 Tg cao hon. Trong mot s6
phuong an cua sang ché, Tg tir khoang 5 dén khoang 50°C. Néu Tg qua thip, mang c6
thé qua mém va c6 thé khong da kha nang chéng mai mon. Néu Tg qua cao, mang ¢
thé nhin va c6 thé khong du d6 dan hdi va diéu d6 1am giam hi€u qua cia mang. Nhiét
d6 dong rén c6 thé tir khoang 200 dén khoang 300°C.

Céc nhil twong latec lai va cac ché phim phii theo sdng ché o thé c6 cac chat
phu gia truyén thdng da biét dbi véi ngudi c6 hiéu biét trung binh trong linh vuc k§
thuat cua sang ché, bao gdbm nhung khong chi gi6i han &, cic chét phu gia dé kiém
sodt bot, giam cin bang va stic cing b& mit dong, hoic dé kiém soat tinh luu bién va
do tron bé mat. Luong chét phu gia c6 thé thay dbi, tily thudc vao tng dung va higu
qua pht mong mudn, theo cich bat ky da biét dbi v6i nguoi co hiéu biét trung binh

trong linh vuc cia sang ché.

Mot hogic nhidu cac ché phidm phu theo sang ché c6 thé dugc phu 1én vat nén
trong mat s6 phuong an, bao gém nhung khong chi giéi han &, lon, lon kim loai, nép
giat cua lon bia va dd uéng, bao bi, vat chua, vat dung, nép lon, hodc phén bét ky cua
ching, dugc sir dung dé gitr hodc tiép xuc véi dang bat ky cua thuc phdm hodc dd
ubng. Trong mét sé phwong an, ngoai ché phim phu theo séng ché, mot hoic nhiéu
céc ché phim phu dugc phi, bao gdm nhung khong chi gi6i han &, 16p 16t c6 thé duoc

phi giita vat nén va ché pham phi theo séng ché.
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Céc ché phdm phu c6 thé dwgc phi 1én vt nén theo cach bat ky da biét véi
ngudi c6 hiéu biét trung binh trong linh vuc ky thuét cua sang ché. Trong mot sb
phuong an, cac ché phdm phii dwgc phun 1én vat nén. Khi phun, ché phdm pht c6 thé
chira, vi du nhu, tir khodng 10 dén khoang 30% trong lugng rin polyme so v6i khoang
70 dén khoang 90% nuéc, ké ca cac chit d& héa hoi nhu, vi du nhu lugng t6i thiéu cua
dung méi, néu mudn. Déi v6i mot sb img dung, dién hinh 13 cdc tng dung khong phai
phun, cac huyén phti polyme trong nudc c6 thé chtra, vi du nhu tir khoang 20 dén
khoang 60% trong lugng cia polyme ran. Cac dung moi hitu c6 c6 thé dugc st dung
trong mot s6 phuong 4n dé dé thuc hién phwong phéap phun hodc cic phwong phip phu
khéac va cac dung moi do6 co thé bao gém, vi du nhu n-butanol, 2-butoxy-etanol-1,
xylen, toluen, va cac hén hop cda ching. Trong mdt ) phuong an, n-butanol dugc sir
dung két hop vé6i 2-butoxy-etanol-1. Trong mot sd phwong 4n, céc ché phdm phii theo
sang ché ¢6 thé duoc pha bdt mau va/hoac lam duc véi cac bdt mau va chit lam duc da
biét. P4i v6i nhiéu tng dung, khdng chi giéi han ¢ ing dung trong nganh thuc pham,

bot mau c6 thé 12 dioxit titan.

Trong mot s6 phuong 4n céc ché phdm phu trong nudc tao thanh cé thé duoc
phi bang cac phuong phép truyén théng da biét trong nganh phu. Do d6, cac phuong
phap pht nhu, vi du nhu, phun, lin, nhung va chay tran ¢6 thé dugc st dung dé cod
dugc mang trong subt va c¢6 mau. Trong mot s6 phuong 4n, sau khi phu 1én vat nén,
16p phu co thé duoc déng rin bang nhiét & nhiét do trong khoang tir khoang 215 dén
khoang 250°C, va cach khéc 1a & nhiét do cao hon, trong thoi gian du dé hoan tit qua

trinh dong ran cling nhw hoa hoi cac thanh phan tam thoi trong do.

DP&i v&i vat nén du dinh lam vat chira thic uéng, trong mot sb phuong 4n, cac
ché phim phu c6 thé duoc phi v&i mirc do trong khoang tir khoang 0,5 dén khoang 15
mg/inch? 16p phii polyme mdi inch vudng (6,45 cm?) dién tich vat nén tiép xuc. Trong
mdt s6 phuong an, ché phim phti phén tan trong nudc co thé duoc phi voi chidu day
tir khoang 1 d&én khoang 25 micron.

So véi céc vat liéu thuong mai epoxy-acrylic truyén théng, sang ché giup qua
trinh san xuét don gian vi qua trinh tring hop nhil twong cé thé st dung chi mot
polyme. Diéu dang ngac nhién 1a c6 thé dat dugc cac tinh chat mong mudn bang céac

phéan Gng lién két ngang sol-gel. Mot khia canh ddc 14p cua sang ché 1a hop chét silan
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hitu co (nhu MPS hoic 3-glycidyloxypropyltrimetoxysilan) c6 thé duoc st dung trong
nhii twong latec lai dé tham gia cac nhil trong latec lai va cac ché pham pht c6 tinh
chit chéng mo duc, chéng mai mon, chdng phdng rop, do cling va tinh chip chdng cio
xuée c6 thé chdp nhan duge. Cac nhwa phenol hodc cht lién két ngang bd sung c6 thé
duge tron vao cac nhil twong latec lai dé ting cac tinh chét clia mang. Cac ché pham
phii theo sang ché c6 thé dugc phu 1én cac tm va trong qua trinh san xut nip giat ctia

d6 ubng ding trong céc tng dung phii bao bi.

Déi v6i vat nén du dinh 1am nip git cia thic ubng, trong mot sd phuong 4n,
ché phdm phu dugc phit véi mirc do trong khoang tir khoang 1,5 dén khoang 15 mg
pht polyme mdi inch vudng cla bé mit vat nén tiép xtc. Cac ché phim phi bao bi
truyén thdng dwgc phi 1én kim loai & nhiét d trong khoang tir khoang 232 dén khoang
247°C. Mot sb ché pham phu theo sang ché dat duoc két qua tét ¢ nhiét do khoang
230°C hoac thép hon, chéng han nhu khoang 210°C hodc thép hon. Nhiét 4o gidm nay
gitp tiét kiém ning luong cho thiét bi phii, va c6 thé cho phép sir dung céc hop kim
khéc nhau, ching han nhu thép trang thiéc dung cho ndp giat. Pidu nay ciing cho phép
t4i sinh nép giat cung v&i than lon.

Vi du thwe hién sang ché

Sang ché s& dugc mo ta chi tiét hon sau day bang cach tham khao cic vi du
khong c6 tinh gidi han sau day. Cén phai hiéu rang ngudi c6 hiéu biét trung binh trong
linh vue nay c6 thé tién hanh nhing bién thé va bién ddi cua cac vi du ndy ma khong

xa roi pham vi cua sang ché.
Ham luong gel dugc do nhu sau:

1. MAu duoc dat trong 6ng ly tim PTFE 10 mL, va 10 mL THF khong 6n dinh hoa
duoc thém vao. Khéi lwong cta éng nghiém va miu déu da biét.

2. Dung dich maiu dugc hoa tan qua dém, va dugc ly tdm siéu tdc vao ngay hom
sau trong 5 gid vdi van tbe 20000 vong/phit bing thiét bi Beckman-Coulter (Avanti J-
E).

3. Trong thoi gian ngén nhit sau khi két thic céng doan sidu ly tAm, cic éng
nghiém duoc 14y ra va ‘loai’ gel dugc quan sat. Cac gel c6 thé di dong va khé nhin 1o

(khong von lai). Vu cac vét liéu khong von lai hodc chi von lai mot phén, didu nhan ra
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1a cin can bang gitra viéc rut ra phan ndi trén mit ma cham dén gel. Khoang 8,5 dén
khoang 9,5 mL dich ndi trén mit duoc hut ra béng pipet, dé lai mot it dich ndi chira

chét hoa tan.

4. Dich ndi da hit ra duge loc qua bd loc 6ng phut 0,45 pm truée khi phan tich
GPC (sic ky loc gel).

5. Ong PTFE véi chit khong tan dwoc 1am khd qua dém trong ti hat, sau d6 dugc
dun néng trong chan khong vao ngay hom sau trong 4-5 giv ¢ 62°C dé dudi hét THF
con lai.

6. Trong luong cac chét khéng tan da lam kho va éng nghiém dugc xdc dinh va

trr di trong lugng cua 6ng nghiém.

Tinh toan % ham luong gel:

(Trong lugng chét khong tan (g) x 100)/(trong luong mau (g) x NV) = % ham
lugng gel

Tinh chéng m& duc do kha ning cia 16p pht chdng lai su tdn cong cla nhiéu
dung dich khac nhau. Dién hinh 12 do bién mau dugc do bang luong nude hép phu vao
mang phd. Khi mang hép phu nuéce, n6 thuong tré thanh mo duc hodc tring. Cac ché
phim pht dwgc danh gia v6i binh chung nude khir ion (90 phut chim trong nudc &
250°F (121,11°C)). D¢ bién mau khi tiét tring dugc do bang mit trén thang do tir 0
dén 5. D6 bién mau bing 0 c6 nghia 1a khong bién mau. Do bién mau bing 5 c6 nghia

1a 16p mang hoan toan trang.

Qué trinh ché tao chén Ericksen ¢6 gn do kha nang cta vat nén da pht trong
viée giit tinh trang nguyén ven vi n6 mo6 phéng qua trinh tao hinh dé san xuét nip giat
ctia lon @0 ubng. P4 14 do sy hién cua cac vét nirt hodc gdy & phan gan. Céc chim 1X1

inch do Ericksen Cupper san xuét.

Kiém nghiém bam dinh dugc tién hanh trén cbc Ericksen c6 gan dé danh gid
16p phtt c6 bam dinh vao cdc hay khong. Kiém nghiém bim dinh dugc tién hanh theo
ASTM D 3359-Phuong phap Kiém nghiém B, trong d6 st dung béng dinh SCOTCH
610 cta Cong ty 3M Company & Saint Paul, Minnesota. D9 bam dinh néi chung duoc
danh gia trén thang do tir 0 dén 5, trong d6 do bam dinh bang 0 chi khong c6 khong

bam dinh, d0 bam dinh bang 5 chi viéc mang hoan toan khong dinh vao vét nén.
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Céc vét rop dugc do bing kinh hién vi MEIJI Techno theo tiéu chuin ASTM
D714. Céc vét rdp duge danh gid theo cdc mic khong, it va day dac.
Vidu 1 — So sanh

Sang ché c6 thé sir dung qué trinh sol-gel @& diéu ché nhil tuong latec lai vo co
— hitu co 14n vao nhau & mic d6 cao ding dé san xuit mang phi cho nap giat. Hat silic
dioxit c6 thé cai thién mot cach hiéu qua kha néng chéng mo duc va chéng mai mon
ctia ché phdm phi. Vi du 1 1a vi du so sanh vi n6 khong chira monome metacrylic.

Latec acrylat sau day dugc diéu ché v6i 6 % trong luong (tinh trén tbng trong
lrgng monome) 1.3-glycerin dimetacrylat (GDMA) ma khong st dung hop chét silan

hitu co 3-metacryloxypropyltrimetoxysilan (MPS):

% trong luong

A)  Nudc khir ion 42,36
B)  Axit dodecylbenzen sulfonic (DDBSA) 0,077
B)  Nudc khtr ion 0,359
B)  Amoni hydroxit (28%) 0,011
C)  Axit dodecylbenzen sulfonic 0,154
C)  Nudc khir ion 15,44
C)  Amoni hydroxit (28%) 0,022
D) 1,3-glycerin dimetacrylat (GDMA) 2,15
D)  Hydroxypropyl metacrylat (HPMA) 1,80
D)  Etyl acrylat (EA) 16,87
D)  Metyl metacrylat (MMA) 14,04
D)  Axit metacrylic(MMA) 1,436
E)  Nudc khir ion 1,38
E) Amoniac persulfat 0,18
F) Nudce khir ion 2,87
G)  Axit ascorbic 0,036
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G)  Nudc khir ion 0,359
G)  Iron (II) sulfat 0,00001
H)  t-butyl pebenzoat 0,09
H)  Nudc khtr ion 0,359
I) Dimetyl etanolamin 0,36

D) Nudc khir ion 3,6

Nhém A va B duge cho vao binh ciu va dun néng dén 77°C trong diéu kién c6
thiét bi suc khi nito va khudy. Thiét bi suc khi nito duge ddi thanh vo cach nhiét khi
nhiét do dat 77°C.

Chét tién nhii tvong duoc sit dung trong qud trinh tring hop dé gitp van chuyén
cac monome di qua cac giot monome nho cac chét hoat dong bé mit. Chia khoa dé tao
thanh chét tién nhil twong 5t 13 bao dam thir tw thém monome, truée hét 1a chat ky
nuée nhét va cudi cing 14 chit wa nudce nhit. Gan nhu khong thé tao ra duge chét tién

nhil twong néu khong theo hudng dan nay.

Chét tién nhil twong dugc didu ché béng cach thém chét hoat dong bé mit cua
nhém C c6 khudy. Nhém D duge thém vao hdn hop theo tht tir 1a EA, MMA va 3-
metacryloxypropyltrimetoxysilan, GDMA, HPMA va MAA. Hoén hop duge khudy
trong 5 phut. D én dinh duoc kiém tra bing cach l4y mau va kiém tra sy tach pha
béng cach tron & van tdc vira phai. Van tdc cta hdn hop duge tang 1én dé loai bo su
tach pha bét ky. Néu c6 xay ra tach pha, van téc duoc ting 1én dé “danh kem” hdn

hop.

Sau d6, 66 g C va D dugc thém vao binh & 77°C va gilt frong 5 phut. Sau do,
Nhém E duoc thém vao & 77°C. Sau khi nhiét dd vugt qua nhi€t do cao nhét, nhiét do
dugc nang 1én 79,8°C. Sau do phén con lai ctia C va D dugc bom vao binh trong thoi
gian 180 phut. F dugc sur dung d8 rira bom bang cach bom né vao binh. Mé duoc gifr
trong 15 phat & 80°C. Sau d6, G dugc thém vao va gitt 5 phut. Sau d6 binh phan ng
duoc 1am ngudi dén 70°C. H duogc thém vao trong 20 phit va gift trong 15 phat &
70°C. Sau d6, I dugce thém vao trong 30 phut & 40°C. Mé duge lam ngudi dén 38°C va

loc.
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Vidu2

Vi du 1 duoc lap lai véi cac hop chit c6 tén nhu dudi day.

3-metacryloxypropyltrimetoxysilan (MPS) véi ti 1& 0,5 % trong lugng (tinh trén tong

trong lugng monome) dugc thém vao nhém D.

A)
B)
B)
B)
&)
9)
9
D)
D)
D)
D)
D)

D)

E)
E)
F)
G)
G)
G)

H)

% trong lugng

Nudc khir ion 42,534
Axit dodecylbenzen sulfonic (DDBSA) 0,077
Nudc khir ion 0,360
Amoni hydroxit (28%) 0,011
Axit dodecylbenzen sulfonic 0,154
Nudc khir ion 15,44
Amoni hydroxit (28%) 0,022
1,3-glycerin dimetacrylat (GDMA) 2,15
Hydroxypropyl metacrylat (HPMA) 1,80
Etyl acrylat (EA) 16,87
Metyl metacrylat (MMA) 13,86
Axit metacrylic(MMA) 1,436
3-metacryloxypropyltrimetoxysilan 0,18

(Dow Corning Z-6030)

Nuéc khir ion 1,38
Amoniac persulfat 0,18
Nudc khir ion 2,87
Axit ascorbic 0,036
Nudce khtr ion 0,359
Iron (II) sulfat 0,00001
t-butyl pebenzoat 0,09
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H)  Nudc khtr ion 0,359
I) Dimetyl etanolamin 0,36
I) Nudce khir ion 3,6
Vidu3

Vi du 1 dugc ldp lai v6i cac hop chit c6 tén nhu dusi day. 3-
metacryloxypropyltrimetoxysilan (MPS) véi ti 1& 1,1 % trong lugng (tinh trén tbng

trong lugng monome) dugc thém vao nhém D.

% trong luong

A)  Nudc khir ion 42,36
B)  Axit dodecylbenzen sulfonic (DDBSA) 0,077
B)  Nudc khirion 0,359
B)  Amoni hydroxit (28%) 0,011
C)  Axit dodecylbenzen sulfonic 0,154
C) Nudc khir ion 15,44
C)  Amoni hydroxit (28%) 0,022
D) 1,3-glycerin dimetacrylat (GDMA) 2,15
D)  Hydroxypropyl metacrylat (HPMA) 1,80
D)  Etyl acrylat (EA) 16,87
D)  Metyl metacrylat (MMA) 13,64
D)  Axit metacrylic(MMA) 1,436
D)  3-metacryloxypropyltrimetoxysilan 0,4
(Dow Corning Z-6030)
E)  Nudc khtr ion 1,38
E) Amoniac persulfat 0,18
F) Nudce khir ion 2,87
G)  Axit ascorbic 0,036
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G)  Nudc khtrion

G)  Iron (II) sulfat

H)  t-butyl pebenzoat
H)  Nudc khir ion

I Dimetyl etanolamin
I) Nuédce khir ion
Vidu 4

0,359
0,00001
0,09
0,359
0,36

3,6

Vi du 1 dugc lap lai véi céae hop chit c6 tén nhu dudi day, trr viec GDMA

khong c6 mit. 3-metacryloxypropyltrimetoxysilan (MPS) véi ti 1€ 1,1 % trong luong

(tinh trén tong trong lwong monome) duge thém vao nhém D.

A)
B)
B)
B)
9
C)
)
D)
D)
D)
D)

D)

E)

E)

Nudc khir ion

Axit dodecylbenzen sulfonic (DDBSA)

Nudc khtr ion

Amoni hydroxit (28%)

Axit dodecylbenzen sulfonic

Nude khtr ion

Amoni hydroxit (28%)
Hydroxypropyl metacrylat (HPMA)
Etyl acrylat (EA)

Metyl metacrylat (MMA)

Axit metacrylic(MMA)
3-metacryloxypropyltrimetoxysilan
(Dow Corning Z-6030)

Nudc khir ion

Amoniac persulfat
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% trong lugng

42,36
0,077
0,359
0,011
0,154
15,44
0,022
1,80
17,952
14,72
1,436

0,4

1,38

0,18
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F) Nudc khir ion 2,87
G)  Axit ascorbic 0,036
G)  Nudc khtr ion 0,359
G)  Iron (II) sulfat 0,00001
H)  t-butyl pebenzoat 0,09
H)  Nudc khir ion 0,359
D) Dimetyl etanolamin 0,36

D) Nudce khir ion 3,6
Vidu5

Vi du 1 duoc 1dp lai v6i cac hop chit ¢6 tén nhu dudi day, trir viéc GDMA
khong ¢6 mit. 3-metacryloxypropyltrimetoxysilan (MPS) véi ti 1€ 2,0% trong lugng

(tinh trén téng trong lugng monome) dwgc thém vao nhom D.

% trong lugng

A)  Nudc khir ion 42,36
B)  Axit dodecylbenzen sulfonic (DDBSA) 0,077
B)  Nudc khir ion 0,359
B)  Amoni hydroxit (28%) 0,011
C)  Axit dodecylbenzen sulfonic 0,154
C)  Nudc khtr ion 15,44
C)  Amoni hydroxit (28%) 0,022
D)  Hydroxypropyl metacrylat (HPMA) 1,80 |
D)  Etyl acrylat (EA) 17,894
D)  Metyl metacrylat (MMA) 14,673
D)  Axit metacrylic(MMA) 1,431
D)  3-metacryloxypropyltrimetoxysilan 0,72

(Dow Corning Z-6030)
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E) Nudc khir ion

E)  Amoniac persulfat
F) Nudc khir ion

G)  Axitascorbic

G)  Nudc khirion

G)  Iron (IT) sulfat

H)  t-butyl pebenzoat
H)  Nudc khtr ion

I) Dimetyl etanolamin
D) Nudce khir ion
Vidu6

30315

1,38
0,18
2,87

0,036
0,359
0,00001

0,09
0,359
0,36

3,6

Vi du 1 duogc ldp lai véi cac hop chét c6 tén nhu dudi day, quy trinh dbi voi

nhém I khong duoc st dung. 3-glycidyloxypropyltrimetoxysilan (Dynasylan Glym6®)

véi ti 1€ 5.0 % trong luong (tinh trén tong trong lrong monome) dugce thém vao nhom

D.

A)
B)
B)
B)
)
©)
C)
D)
D)

D)

% trong luong

Nudc khir ion 38,73
Axit dodecylbenzen sulfonic (DDBSA) 0,09
Nudc khtr ion 0,359
Amoni hydroxit (28%) 0,013
Axit dodecylbenzen sulfonic 0,18
Nudce khtr ion 19,28
Amoni hydroxit (28%) 0,026
1,3-glycerin dimetacrylat (GDMA) 2,16
Hydroxypropyl mefacrylat (HPMA) 1,80
Etyl acrylat (EA) 16,57
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D)

E)
E)
F)
G)
G)
G)
H)

H)
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Metyl metacrylat (MMA)
Axit metacrylic(MMA)
3-glycidyloxypropyltrimetoxysilan
(Dynasylan Glymo®)
Nuédce khir ion

Amoniac persulfat

Nudce khtr ion

Axit ascorbic

Nudc khir ion

Iron (II) sulfat

t-butyl pebenzoat

Nudce khir ion

14,05
1,44

1,8

1,38
0,18
2,87
0,036
0,359
0,00001
0,09

0,359

Vi du 7: Tom tét cac nhil twong latec ctia céc vi du tur 1 dén 6

Céac nhil twong latec ctia cac vi du tir 1 dén 6 déu duge dicu che bang cach st

dung mot quy trinh trung hop nhil twong. Tinh chit cua chung dugc tdng két trong

Bang 1.
Bang 1 (nhii twong latec ctia Vi du tir 1 dén 6)
Latec | % MPS % % Ham Kich thudc | Do sach ctua
GLYMO GDMA | luong gel | hat trung binh phan
binh ung |

Vidul 0 0 6% 50% 101 nm Puoc
Vidu?2 0,5% 0 6% 88% 102 nm Sach
Vidu3 | 1L,1% 0 6% 99.7% 117 nm Rt sach
Vidud | 1.1% 0 0 94% 107 nm Rat sach
Vidu5 2,0% 0 0 94.7% 120 nm Puogc
Vidu 6 0 5% 6% 75% 98 nm Rét sach
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Vidu 1 ¢c6 6% 1,3-glycerin dimetacrylat (GDMA) 1a chét c6 thé lién két ngang
céc polyme ctia nhil twong latec. Ham luong gel khoang 50%. Vi du 2 ¢6 6% 1,3-
glycerin dimetacrylat (GDMA) va 0,5% 3-metacryloxypropyltrimetoxysilan (MPS).
Ham luong gel ting 1én 88%. Vi du 3 c6 1,1% 3-metacryloxypropyltrimetoxysilan
(MPS) va 6% GDMA. Ham lugng gel ciia Vi nay tang 1én 99,7%. Vidu4 c6 1,1 % 3-
metacryloxypropyltrimetoxysilan (MPS) ma khong ¢6 GDMA. Ham luong gel khoang
94%. Vi du 5 c6 2,0% 3-metacryloxypropyltrimetoxysilan (MPS) ma khong cé
GDMA. Ham lugng gel khong tdng so véi Vi du 4. Vi du 6 c6 5% 3-
glycidyloxypropyltrimetoxysilan ~ (Dynasylan Glymo®) va 6% 1,3-glycerin
dimetacrylat (GDMA). Ham lugng gel cao hon Vidu 1 va thap hon cac vi du tir 2 dén
5.

Céc két qua chimg té 3-metacryloxypropyltrimetoxysilan (MPS) hiéu qua hon
trong viéc ting ham lugng gel ctia hat. Ham luong gel cao hon tao kha nang chéng mo

duc va chiu hoa chét t6t hon cho cac nhii tuong latec lai.

Phan tng lién két ngang phu thudc vao néng d6 MPS. Lugng MPS trong
nguyén liéu monome cang 16n, mirc do ddc cia mang nén silic dioxit cang cao (cac Vi
du tir 2 dén 4). Tuy nhién, khi néng ddo MPS qua cao nhu trong Vi du 5, mtc do dédc
c6 thé da giam vi MPS c6 céc nhém wa nuéc phan nhanh cdng kénh ciing nhu cac
nhém alkyl silyl bén khong thé bi thity phan va c6 thé ngin can qué trinh lién két

ngang va két tu cia monome trong qua trinh trung hop nhii tvong.
Vi du 5 ¢6 luong nhé san trong binh phan tng.
Kich thudc hat cta tt ca cac vi du déu nho (<120 nm).

Két qua duoc thé hién trén Bang 1 lién quan dén qua trinh sol-gel duge st dung
dé diéu ché cac nhil teong latec lai vo co — hitu co c6 mirc do xen 14n cao. Céc hat silic
dioxit ¢6 thé cai thién hiéu qua hon kha ning chiu nuéc va hoa chét cua céac nhil tuong
latec lai. Cac monome metacrylic silan, nhur 3-metacryloxypropyltrimetoxysilan (0,5%
dén 2%), c6 thé duge ddng trung hop véi monome acrylat dé tao thanh nhii twong latec
mang xen vao nhau. Ham lugng gel cua cac nhil twong latec lai véi 1,1% silan
metacrylat ting tir from 50% lén dén 99,7%. Kha ning chéng md duc trong nude cla

cac nhil tuong latec lai cling ting.
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Dynasylan Glymo silan hitu co hai chirc ¢6 nhém epoxit hoat dong va nhom
metoxysilyl v6 co c6 thé thiy phan. Epoxit c¢6 thé phan ting véi cac nhém chirc nhu
nhém axit va nhom hydroxyl trong mach polyme. Qua trinh thdy phin cic nhom
metoxy ciia Dynasylan Glymo trong nhii turong latec cho ra cdc nhom silanol 1a nhém
sau d6 co thé ngung tu véi cdc nhém ilanol trén nanosilica dé tao thanh siloxan. Tuy
nhién, ham luong gel cta Vi du 6 thip hon latec MPS. Ciing c6 thé cin cac chit xac
tAc nhu amin dé ting tdc phan tng lién két ngang. Dynasylan Glyeo cling c6 thé duoc

str dung trong qué trinh trung hgp nhii twong.
Vi du 8 — Diéu ché cac ché pham phii

S4u mau latec duoc diéu ché trong cac vi du tur 1 dén 6 dugc dua vao cong thirc
didu ché v6i cac chét phu gia khac nhau nhu dung méi va sap. Cong thirc cua chat phu
duoc tom tit nhu dudi day:

Nhua (Vi dutlr 1 &n 6): 102,8 g

Séap (Lanco Glido 6502 cta Lubrizol): 5,4 g

Propylen glycol: 8,0 g

Nudc khir ion: 34,1 g

Etylen glycol monobutyl ete: 16,0 g

Nhua phenol: 4,2 g

Dimetyl etanolamin: 0,8 g

Céc ché phdm pht duoc phu 1én vt nén 211 TFS va nuéng trong 9 gidy véi
nhiét dd cao nhit cua kim loai 1a 234°C. Pham vi khdi lugng pht khoang 2,0-2,7 msi
(mg trén mdi inch vudng). Két qua kiém nghiém dugc tong két trén Bang 2 dudi diy.
Mang pha duoc diéu ché tir cac Vi du 3 va 4 cho thdy tinh mém déo/bam dinh tuyét
v6i, c6 kha nang chéng md duc va rp v6i dap tng dong ran tdt trong thoi gian dimg
ngin trén c4 nhém 13n va vt nén 211 TFS. Céac nhil twong latec lai véi 3-

metacryloxypropyltrimetoxysilan (MPS) hi¢u qua hon trong vi€c tang ham lugng gel

cta hat va hi€éu ndng cia mang phu.
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Bang 2 — Hiéu ning cta ché pham phu

Chat phu Kha niang chéng mo Rop Béam dinh Cbc Erickson
duc (ngam 90 phut ¢ gan
trong diéu kién tiét

tring & 250°F
(121,11°C))
Vidu 1 3 Day dic 0 Khéng nit giy
Vidu2 2 Day dic 0 Khong ntrt gay
Vidu3 <1 Mot it 0 Khong nirt gay
Vidu 4 <1 Mot it 0 Khong nirt giy
Vidu5 2 Trung 0 Khong nurt gay
binh
Trung
Vidu6 2 binh 0 Khong nut gy
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YEU CAU BAO HQ
1. Ché phim phti bao gdm nhii tuong latec lai dugc diéu ché bang phuwong phap bao

gom:

a) tron thanh phin monome chua béo hoa kiéu etylen va chit on dinh trong chat

mang d€ tao thanh nhii tvong monome; va

b) cho nhii trong monome phan ng voi chét khoi mao d tao thanh nhii tuong

latec,

trong d6 thanh phin monome chua bio hoa kiéu etylen gdm hop chét silan hitu co

va it nhit m6t monome chwa bdo hoa kiéu etylen khong phai 1a hop chét silan hitu co.

2. Ché pham phu theo diém 1, trong d6 hop chét silan hitu co ¢6 mat voi lwong trong

khoang tir 0,1 dén 30% tinh trén tdng chit rin cia nhil twong latec lai.

3. Ché phdm phu theo diém 1, trong d6 hop cht silan hitu co ¢6 nhém hitu co ¢6 hoat

tinh va alkoxysilan v0 co co thé thiy phan.

4. Ché pham pht theo diém 1, trong d6 hop chét silan hitu co gbm 3-
metacryloxypropyltrimetoxysilan, 3-glycidyloxypropyltrietoxysilan, 3-
glycidyloxypropyltrimetoxysilan, aminoetylaminopropyltrimetoxysilan,
vinyltrietoxysilan, tetrametoxysilan, tetractoxysilan, metyltrimetoxysilan, hodc t6 hop

cta chuing.

5. Ché pham phii theo diém 1, trong do6 chit 6n dinh gbm axit dodecylbenzen sulfonic,
axit dinonylnaphtalen sulfonic, axit dinonylnaphtylendisulfonic, axit bis(2-

etylhexyl)sulfosuxinic, hodc t6 hop ctia chiing.

6. Ché pham phii theo diém 1, trong d6 nhil twong latec lai con chira thém cht lién két

ngang.

7. Ché phdm phu theo diém 1, trong d6 thanh phin monome chua bao hoa kiéu etylen
gdm tripropylen glycol di(met)acrylat, dietylen glycol di(met)acrylat, etyl glycol
di(met)acrylat, 1,6-hexandiol di(met)acrylat, glycerin di(met)acrylat, glycidyl
metacrylat, 1,4-butandiol di(met)acrylat, hydroxypropyl (met)acrylat, (met)acrylic axit,
monome vinyl, monome acrylic, monome alylic, monome acrylamit, vinyl este, vinyl
halogelua, vinyl hydrocacbon thom, monome vinyl hydrocacbon béo, vinyl alkyl ete,

monome acrylic, 1,3-butylen glycol (met)acrylat, polyalkylen glycol di(met)acrylat,
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dialyl phtalat, trimetylolpropan tri(met)acrylat, divinylbenzen, divinyltoluen,

trivinylbenzen, divinylnaphtalen, hogc t6 hop ciia ching.

8. Ché pham phii theo diém 6, trong d6 chét lién két ngang gdbm nhua phenol, ure-

formaldehyt, phenol-formaldehyt, benzoguanamin formaldehyt, hozc t& hop ctia ching.

9. Ché pham phii theo diém bt ky trong s cac diém tir 1 dén 8, trong d6 ché phim

pht c6 ham lugng gel 16n hon 50%.

10. Ché phdm phii theo diém bét ky trong s cac diém tir 1 dén 9, trong d6 thanh phéan

monome chua bdo hoa ki€u etylen bao gom monome acrylic.

11. Phuwong phép phi vat nén bao gdm phu ché phidm phu theo diém bét k¥ trong sb

cac diém tir 1 dén 10 1én vat nén.

12. Phuong phép theo diém 10, trong d6 vat nén 14 nip cua vat chira bia hodc thirc

udng.

13. Vat nén dugc phti bang ché phim phu theo diém 1.





