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(54) NHU TUONG LATEC COMPOZIT VA CHE PHAM PHU

(57) Sang ché dé cap dén nhil twong latec dé didu ché ché pham phua khong nhay voi nudc,
c6 kha niang chdng duc va gia cong tot. Theo mot sd phuong an thuc hién, ché pham phu
duoc su dung dé phu nén nhu hop va vat li¢u bao goi dé bao quan thuc phém va d6 uéng.
Ché pham phu theo sang ché co thé duoc diéu ché bang cach polyme hoa it nhat mot thanh
phﬁn monome chua bdo hoa kiéu etylen, chit 6n dinh bao gém axit manh va chat khoi méao
trong chat mang dé tao ra nhii trong, polyme héa nhii trong ndy véi it nhat mot thanh phan
monome chua bio hoa kiéu etylen khac dé diéu ché nhii twong latec compozit, va cho nhii
tuong latec compozit ndy phan tmg voi chit trung hoa dé tao ra ché pham phu.

Sang ché ciing dé cip dén phuong phap phu nén bang ché pham phu, va nén dugc phu
bang ché pham phu nay.
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Linh vire k§ thuit dwoc dé cip

Sang ché dé cap dén nhii twong latec, ché phdm phii duoc diéu ché tir nhil twong
latec, phuong phép pht nén bang ché phdm phii, va nén duoc phii bang ché phim phu
nay.
Tinh trang k§ thuit ciia sang ché

Ché phim phu dugc didu ché tir nhua epoxy da duoc st dung dé phii bao bi va
d6 chira thue pham va d6 udng. Mic du bang ching khoa hoc ¢6 sirc thuyét phuc, nhu
dugc giai thich béi Cuc an toan thuc pham didu tiét toan cau (The major global
regulatory food safety agencies) & Hoa Ky, Canada, chau Au, va Nhat, cho théy muc
bisphenol A ma nguoi tiéu ding tiép xtic & 16p phu trén co sé epoxy hién c6 ban trén
thi truong 14 an toan, nhiéu ngudi tiéu ding va chu so hitu thuong hiéu van bay t6 mbi
lo ngai, va mong mudn c6 16p phii khong chtra bisphenol A hodc bat ky chat gay rdi
loan ri(f)i tiét nao khac.

Cong bb don qudc té s6 WO 2008/036629 dé cap dén ché phdm phu cho db chia
d6 udng va thuc pham bao gdbm nhwa polyeste-acrylat ghép dugc 1én két ngang vai
chit tao lién két ngang phenol va duge xuc tac bai chit xuc tac chira titan hodc chira

ziricon.

Cong b don yéu cu cip patent Hoa Ky s6 2005/0196629 ciing dé cap dén ché
phdm phu cho dd chua dd uéng va thuc phim bao gbém nhua polyeste-acrylat ghép

duoc lién két ngang véi chét tao lién két ngang phenol.

Cong bd don yéu cdu cdp patent Hoa Ky sb 2006/0100366 sir dung polyme
acrylic 1am chét phan tan cho qua trinh polyme hoa latec bang cach két hop thanh phan
monome chua bio hoa kiéu etylen voi thé phan tan clia mudi cia polyme c6 nhom

chirc axit hodc anhydrit va amin dé tao ra nhii twong.

Cong bd don yéu ciu cép patent Hoa Ky s6 2007/0117928 va patent Hoa Ky s6
7,189,787 & cap dén quy trinh diéu ché thé phan tan 1a san phdm phan tng cta amin

bac ba véi polyme ¢d nhom chirc axit va polyme c6 nhom chire glyxidyl.
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Cong bb don quéc t& s6 WO 2007/123659 dé cap dén ché pham phu duoc diéu
ché bang cach tao lién két ngang polyme acrylic c6 khéi luong phan tir 16n hon 41000

va tri sb axit nhé hon 30 mg KOH/g.

Cong bb don yéu ciu cip patent Hoa Ky s62007/0281179 dé cap dén ché pham
phu polyeste 1a san pham phan tng cta polyol va bis-epoxy dugc cho phan tmg véi

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

Latec dugc diéu ché bang cach polyme hod nhii twong da khong dat dugc hiéu
qué nhu 16p phu trén co s¢ epoxy va khong dugce st dung thanh cong vé mat thuong
mai trongché phim phu thuc phim va o ubng. Mot sd nhuge diém duoc chip nhan
d6i voi huong vi ctia bia va do vén duc cua dd udng kho chira dung di qua thanh trung
hodc ché bién. Polyme nhii twong latec thudng st dung céc mudi natri 1am chat dém va
chit dn dinh, va/hodc chét hoat dong bé mit khong ion cling gdy ra mirc nhay nudc

khong chip nhan dugc (do duc).

Cén tao ra ché pham phu khong chtra bisphenol A hodc hau nhu khong chira
bispfienol A. Nhii tuong latec theo sang ché c6 thé dugc s dung dé diéu ché ché phdm
phu thich hop, khong ké nhitng cai khac, lam 16p pht bao géi cho vat liéu bao goi va
dd chira thuc phdm va do ubng, bao gdom nap giat (ndp d& mo) phia trong/ngoai (trén
mat/bén hong). Nép d& mo cho hop dung d6 ubng va thuc pham thudong duge san Xuét
bang cach phu trude tién tdm phéng 1am nén kim loai, 1am néng nén da phu, va tiép
theo 1a dap hodc dinh hinh nén da pha thanh hinh dang mong mudn. Céc 16p pht cho
nap hop dung dd udng va thuc pham co thé duoc dung v6i khoi luong mang nim trong
khoang tir Img cho 1 inso vuodng (6,4516 cm?) dén 15mg cho 1 inso vudng (6,4516
cm?) trén bang tai tao 16p phu gian 6ng xoan toc do cao. Bang tai tao 16p phu gian ong
xodn tdc do cao doi hoi chat phu phai lam kho va hoa rin trong vong vai gidy vi no
dugce lam néng mot cach rat nhanh dén nhiét do kim loai dinh ¢ thé nam trong khoang

tir 200 dén 300°C.
Ban chit ky thuét ciia sang ché

Sang ché dé xuit phuong 4n thay thé nhua epoxy nhung cho phép 16p hoa rin
khong chtra formaldehyt, chdng duc, c6 kha ning gia cong va co thé chiu duoc cac do

ubng khé chtra dung. Ché pham phu theo sang ché c6 thé dugc diéu ché bang quy trinh
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don gian, khong doi hoéi nhiéu polyme hoic cic giai doan xtt ly dé dat dugc hidu qua
da dinh.

Sang ché dé xudt phuong phap diéu ché nhii twong latec compozit. Theo mot s6
phuong &n thuc hién theo séng ché, nhil twong latec compozit duge diéu ché bang
phuong phéap bao gb6m budc polyme hoa it nhat mot thanh phidn monome chua béo hoa
kiu etylen, chat 6n dinh bao gdm axit manh va chét khoi mao trong chit mang dé tao
ra nhil twrong, va polyme hoa nhil twong bing it nhat mot thanh phan monome chua

bao hoa kiéu etylen khac dé diéu ché nhii twong latec compozit.

Theo mot sb phuong an thuc hién theo sang ché, nhii tuong latec compozit dugc
str dung dé diéu ché ché phidm phu cho vét li¢u bao géi bia va dd ubng va dd chira. Ché
phdm phii c6 thé dugc didu ché bing phwong phap bao gdbm budc diéu ché nhil trong
latec compozit bing phuong phép bao gbém budc polyme hoa it nhit mét thanh phan
monome chua bdo hoa kiéu etylen, chat dn dinh bao gbm axit manh va chat khoi mao
trong chit mang dé tao ra nhil tuong, polyme hoa nhil tuong nay véi it nhit mot thanh
phin monome chura bdo hoa kiu etylen khac dé diéu ché nhii twong latec compozit, va
cho nhil tuong latec compozit phan tng véi chét trung hoa dé tao ra ché pham 16p phi.
Theo mot sb phuong 4n thuc hién, chit én dinh c6 mat voi lugng nam trong khoang tur
0,1% dén 5,0% khéi lugng chét rin polyme. Ché pham phu c6 thé khong bi m& hodc
bi md & muc t6i thiéu, khong bi dinh mau hodc bi dinh mau & muc t6i thiéu, do bam
dinh c6 thé chép nhén duoc vé mit thuong mai, va co thé duoc st dung dé tao ra mirc

pht, dd bam dinh va d déo trong qua trinh gia cong nép d& md cho bia va dd udng.

Theo mdt s6 phuong an thuc hién, phwong phép phu nén theo sang ché bao gdom
bude didu ché nhil twong latec compozit bing phuong phép bao gdm bude diéu ché
nhii twong compozit bang phuong phap bao gdm budc polyme hoa it nhit mot thanh
phan monome chua bdo hoa kiéu etylen, chét 6n dinh bao gém axit manh va chit khoi
mao trong chit mang dé tao ra nhii trong, polyme hoa nhil twong nay vdi it nhit mot
thanh phdn monome chua bio hoa kidu etylen khac dé diéu ché nhil tuong latec
compozit, cho nhil tuong latec compozit nay phan tng voi chét trung hoa dé tao ra ché

phdm tao 16p phii, va phu ché pham phu nay lén nén. Theo mdt sd phuong 4n thuc
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hién, chét 4n dinh c6 mat voi luong nam trong khoang tur 0,1% dén 5,0% khdi lugng

chét rin polyme. Theo mot s6 phuong an thuc hién, nén 1a hdp hodc vt liéu bao goi.

Sang ché ciing dé xuit nén dugc phil bang ché phdm phii theo sang ché. Theo
mot s6 phuong én thuc hién, nén la hdp hoac vat liéu bao goi.
M0 ta chi tiét sang ché

Sang ché dé xuit nén duoc phu it nhat mot phan bang ché pham pht theo sang
ché va phwong phap pht nén. Thuat ngit “nén” dugc sir dung trong ban mé ta nay bao
gbm, nhung khong chi gi6i han &, hop, hop kim loai (nhu nhom), nap bia va db udng
d& mo, vt lidu bao gbi, dd chira, dd dung, hodc cac thanh phan bét ky ctia ching dung
lam db chira thuc phdm hodc d6 ubng bat ky. Ngoai ra, vi du khong gi¢i han pham vi
sang ché v& cac thuat ngit “nén”, “hop thuc pham”, “dd chira thuc phim” va céc thuat
ngit tuong tu bao g6m “nép hop”, co thé duogc dap tu dé cua nép hdp va dugc st dung

trong vat li€u bao goi cia do uong.

Sang ché dé& xuit phuong phap didu ché nhii twong latec compozit bang cach
polyme hoa it nhit mét thanh phan monome chua bdo hoa kiéu etylen, chat 6n dinh
bao gdm axit manh va chit khoi mao trong chit mang dé tao ra nhii twong, va polyme
hoa nhil twong bang it nhat mot thanh phdn monome chua bao hoa kiéu etylen khac dé
didu ché nhii twong latec compozit. Theo mét sé phuong an thuc hién, chét én dinh c6
mit v6i lwrgng nam trong khoang tir 0,1% dén 5,0% khéi luong chét rin polyme. Theo
mdt s& phuong 4n thuc hién, nhii trong latec compozit duoc cho phan ung véi chat

trung hoa dé tao ra ché pham phu cho vt li€u bao goéi bia va d6 uéng va dé chira.

Nhil twong latec compozit theo sang ché c6 thé chira cu trac hat latec twong déi
ddng nhét va/hodc ciu tric hat latec khong ddng nhit. CAu truc hat latec compozit ¢
thé dugc kiém soat bang quy trinh polyme hoa bao g6m, nhung khong chi gi¢i han &,
quy trinh polyme hoa nhiéu giai doan. C4u tric hat nhu vay thuong duoc didu ché
bang mdt loat chudi polyme hod nhil tuong lién tuc voi cdc dang monome khac nhau,
trong d6 monome giai doan thtr hai dugc polyme hoa béng su ¢6 mat cua cac hat latec
mam. Theo mot sb phuong an thuc hién, c& hat latec c¢6 tic dong manh dén cac dic
tinh cda mang. DPéi voi vi du khong giéi han pham vi sang ché, cac latec c6 c& hat 16n

(16n hon 300 nm) c6 thé tao ra do bén phong rop trong 10 tét & khdi lugng mang 16n
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(16n hon 7mg cho 1 inso vudng (6,4516 cm?)) & thoi gian tao mang ngan, nhu khi latec
dugc sir dung lam ché pham phu cho cac Gng dung nép bia véi thoi gian hoa ran nho
hon 10 gidy. Céc latec c6 cd hat 16n co thé duoc téng hop bang cach str dung cic chit
hoat dong bé mit ¢6 néng dd mixen t&i han cao (nhu, nhung khong chi giéi han 6,
Aerosol MA-80-L, Bisomer PEM6 LD va hon hop ctia chiing) ¢ giai doan mam. Theo
mot sb phuong an thuc hién, ham luong chét rin cua céc latec c6 ¢ hat 16n co thé 1a
cao vi khoang cach gitra cac hat no6i chung tang khi c& hat tdng, do do, ham luong chit
rén cao (16n hon khoang 50%) c6 thé dat duge. Ham luong chét ran cao 14 hitu ich cho
cac tng dung nip d& mo bén trong. Theo mot s6 phuong 4an thuc hién, ché pham phu

c6 ham lugng gel 16n hon khoang 35.

Chu truc hat latec compozit theo sang ché cho phép dua vao mirc monome axit
thip hon gép phan tao ra do bén chéng duc tét hon va dd bam dinh c6 thé chip nhan
duoc trén nén. Mirc monome axit thip hon nhu vé6i lugng nam trong khoang tir 0,5%
dén 10%, hodc nam trong khoang tir 1,2% dén 5%, c6 thé gop phan tao ra luu bién &
cac tmg dung chét rin cao hon cho 16p pht cén nguge [én gian éng xodn. Theo mot sd
phuong an thuc hién, cac hat latec compozit bao gdm cac hat latec ¢ cAu trac phan vo
- phén 16i. Phan 16i cua cac hat latec compozit c6 thé chiém 1én dén 3,0% monome,
nhung khong chi gi¢i han ¢, monome cua nhém hydroxyl, monome carboxylic hodc
hdn hop ctia ching, trong khi phan vé clia c4c hat latec compozit co thé chiém trong
khoang ttr 0,5% dén 10% monome, nhung khong chi gidi han ¢, monome cua nhom
hydroxyl, monome carboxylic hogc hdn hgp cua chung. S6 nhom chire tang trong phan
16i va do chirc ting trong phan vé c6 thé gop phan tao ra muc thdm w6t va do bam dinh
t6t 1én nén. S8 nhom chirc trong phan 161 giam c6 thé tao ra do bén chbng duc nudc tét.
Ham lugng monome c6 nhom chirc cao trong thanh phan monome chua bio hoa kiéu
etylen nhu, nhung khong chi gioi han &, hydroxypropyl (met)acrylat, axit met(acrylic)
hodc hdn hop ctia chiing, ¢ thé tao ra nhii tuong latec compozit ¢6 do bén chong duc
nuée kém sau khi sdy rt ngan (chi khoang 9 gidy).

Theo mdt s6 phuong an thuc hién, compozit nhil trong latec dugc sir dung trong
sang ché duge diu ché bing k¥ thuat da biét trong linh vuc nay, nhung khong chi gioi

han ¢, qua trinh polyme hoa dich huyén pht, qué trinh polyme hoé bé mat chung, va
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qua trinh polyme hoa nhii twong. K¥ thuat polyme hoa nhii tuong dé didu ché nhid
tuong latec tir cac thanh phin monome chwa bio hoa kiéu etylen 1a da biét trong linh
vire polyme, va vi du khong gi¢i han pham vi sang ché vé& k¥ thuat nhii twong latec
thudng c6 thé duge str dung bao gdm cac quy trinh theo mé nd mot phéat hodc nd nhiéu
phat, va cac quy trinh lién tuc. Theo mot sb phuong an thuc hién, thanh phr?m monome
chua bao hoa kiéu etylen (c6 thé bao gdm va/hodc hoat dong chirc ning nhu chat tao
lién két ngang) duoc diéu ché va dugc bd sung trong cac giai doan khic nhau vao binh
polyme hoa. Trinh tu bd sung monome (nhu hydroxyl va axit monome) c6 thé theo
trinh tu tir chit ky nudc nhit dén chét wa nude nhét, didu nay c¢6 thé giup lam ting do
bén gia cong, lam dn dinh céc hat latec va tao ra muac tham uét va do bam dinh tt trén
nén da phu. Thanh phin monome chua bdo hoa kidu etylen c6 thé bao gdm va/hodc
hoat dong chirc nang nhu chét tao lién két ngang (nhu glyxidyl metacrylat, glyxerol
dimetacrylat, 1,4-butadiol dimetacrylat, hodc hdn hop cua ching) cé thé duoc bd sung
theo trinh tu tir chit duoc tao lién két ngang it voi chit duoc tao lién két ngang nhiéu
nhat dé lam ting cac dic tinh co hoc ctia mang va do bén mai mon. Vi du khong giGi
han pham vi sang ché vé& ché pham chtta thanh phin monome chua bio hoa kiéu etylen
trong binh polyme hoa c6 thé dugc thay ddi trong qua trinh polyme hod nhu bang cach
bién dbi ché phdm chra thanh phin monome chua bdo hoa kiéu etylen duoc nap vao
binh. Ca k§y thuat polyme hod mot giai doan 1an nhiéu giai doan c6 thé dugce sir dung.
Theo mdt sb phuong an thyc hién, nhii tuong latec compozit dugc diéu ché béng cach
st dung polyme nhil twong mam dé kiém soat s6 luong va kich ¢& clia cac hat duoc tao
ra béng cach polyme hoé nhil tuong. Theo mot sb phuong an thuc hién, c¢& hat cua cac
hat polyme nhil twong latec compozit dugc kiém soét bang cach diéu chinh dién tich

clia chit hoat dong bé mat ban dau.

C6 it nhat mot vai con dudong dé tao lién két ngang nhii twong latec compozit
khéc nhau dé 1am ting khdi luong phan tir. Theo mdt phuong an thuc hién, nhil tvong
latec compozit c6 thé duoc tao lién két ngang bang it nhat mot thanh phan monome
chua bio 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, glyxerol
di(met)acrylat, hoic hdn hop cta chung. Theo phuong 4n thuc hién khac, néu nhi

tuong latec compozit c6 cdc nhém chirc nhu axit metacrylat, nhii tvong latec compozit
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¢6 thé duoc tao lién két ngang bang nhom glyxidyl nhu, nhung khong chi gi6i han,
glyxidyl metacrylat. Theo phuong éan thur ba, néu nhil tuong latec compozit ¢
monome c6 nhom chirc hydroxyl nhu, nhung khong chi gi6éi han ¢, hydroxypropyl
metacrylat, nhii tuong latec compozit ¢ thé dugc tao lién két ngang véi nhura phenolic
dé dat duoc cac dic tinh vat 1y thich hop ctia 16p phit da hoa ran trén nén. Chét tao lién
két ngang thich hop c6 thé bao gdm, nhung khong chi gi¢i han &, ure-formaldehyt,
phenol-formaldehyt, benzoguanamin formaldehyt, nhua phenolic, va hdn hop cua
ching. Theo mot s6 phuong 4n thuc hién theo sang ché, thanh phan monome chua bio
hoa kiéu etylen ¢6 thé bao gdm va/hoic hoat dong chirc ning nhu chét tao lién két
ngang. Ngoai ra, chét tao lién két ngang c6 thé duoc bd sung nhu thanh phan tach biét
v6i thanh phdn monome chua bio hoa kiéu etylen. Theo mot s6 phwong an thuc hién,
luong chét tao lién két ngang nam trong khoang tur 0,1 dén 30% khdi luong tinh theo
ham lugng polyme chat rén. Chét tao lién két ngang c6 thé gitp cai thién do bén hod
hoc va/hoiac do bén chéng duc nudc. Tuy nhién, néu luong chét tao lién két ngang la

qué cao, thi mang c6 thé mat do deo.

Céu trac hat nhil twong latec compozit co thé duoc kiém soat bang quy trinh
polyme hoa. Cac hat nhil twong latec compozit ¢6 thé duoc diéu ché bang mot loat
chudi polyme hod nhii twong lién tuc v6i cac dang monome khac nhau, trong do
monome giai doan thr hai (tht ba, v.v.) dugc polyme hod bang su c¢6 mit cla céc hat
latec mam. Cac hat mim nay c6 thé dugc didu ché trong budc riéng r& hodc dugc tao
thanh tai chd trong qué trinh polyme hoé nhii twong. Nhil twong latec thu dugc co thé
dugc dung dé chi nhii tuong latec compozit, ngu y ciu trac hat v6i polyme da polyme
hoé4 ban dau nim ¢ phén 16i cua hat, va polyme dugc tao ra sau dugc dua vao trong

phan vo.

Su tao thanh cta nhil twong latec compozit co thé dap ung nhiéu yéu cau vé
phén t&r, nhom chtre va coloit. Vi dy, polyme trong phan 16i co thé ¢6 it monome c6
nhom chirec nhu, nhung khong chi gigi han 6, monome cua nhém hydroxyl, monome
axit carboxylic va hdn hgp cua ching. Monome cta nhom hydroxyl va monome
carboxylic ¢o6 thé duoc két hop vao phén vo dé gitp tao ra muc thAm udt tot, do bam

dinh thich hop trén nén va gitip 1ém dn dinh chét lam tron. Theo mot sé6 phuong an
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thuc hién, polyme clirng c6 mat trong phan 15i va polyme mém c6 mit trong phan vo
c6 thé giap 1am gidm nhiét do tao thanh mang t&i muc tdi thiéu. C& hat nhii tuong
latec compozit ciing c6 thé c6 tac dong dén cac dic tinh cia mang. Péi véi vi du
khong gidi han pham vi sang ché, nhii twong latec compozit ¢6 ¢& hat 16n (16n hon 300
nm) c6 thé tao ra dd bén phéng rop trong 16 tbt & khéi luong mang 16n (16n hon
khoang 7 mg cho 1 inso vuong (6,4516 cm?)) & thoi gian tao ra mang ngin. Nhii tvong
latec compozit c6 c& hat 16n co thé dugc téng hop bing cach st dung cac chat hoat
dong bé mit co néng dd mixen t6i han cao (nhu, nhung khong chi gidi han &, Aerosol
MA-80-I cua Cytec, Bisomer PEM6 LD cia Cognis, va hdn hop ctia ching). Theo mot
s6 phuong an thuc hién, Aerosol MA-80-1 dugc st dung ¢ giai doan mam dé gitp
ngan ngua do bén chdéng duc nudc kém. Ham luong chét rdn cia nhii twong latec
compozit c6 cd hat 16n co thé 1a cao vi khoang cach gitta cac hat tang khi cd hat tang,
do d6 ¢6 thé dat dugc ham luong chét ran tang. Co thé mong mudn ham luong chét ran

cao cho céc tmg dung nip dé mo bén trong dé dat duoc khdi lugng mang cao.

Theo cac phuong an khéc nhau theo sang ché, thanh phan monome chuwa bio hoa
kiu etylen c6 thé bao gdbm mot monome hodc hdn hop chira cac monome. Khi nhil
tuong dugc polyme hoa bing it nhit mot thanh phan monome chua bdo hoa kiéu
etylen khac dé diéu ché nhil twong latec compozit, it nhdt mot thanh phan monome lién
két chua bdo hoa kiéu etylen khéc cling co thé 12 monome hodc hdn hgp chira cac
monome. Theo mdt sb phuong an thyc hién, thanh phﬁn monome chua bdo hoa kiéu
etylen va/hodc thanh phan monome chua bao hoa kiéu etylen khac nhau c6 mit véi
luc_ﬁlg nim trong khoang tir 2% dén 60% tinh theo tbng hdn hop. Thanh phan monome
chua bdo hoa kiéu etylen va thanh phan monome chua bao hoa kiéu etylen khic nhau
c6 thé bao gdm, nhung khong chi gi6i han ¢, mot hodc nhiéu monome vinyl, monome
acrylic, monome alylic, monome acrylamit, cic este vinyl bao gb6m, nhung khong chi
gi¢i han &, vinyl axetat, vinyl propionat, vinyl butyrat, vinyl benzoat, vinyl isopropyl
axetat, va cac este vinyl trong tu, vinyl halogenua bao g6m, nhung khong chi giéi han
&, vinyl clorua, vinyl florua va vinyliden clorua, vinyl hydrocacbon thom bao gom,
nhung khong chi giéi han &, styren, metyl styren va alkyl styren thap hon twong tu,
clostyren, vinyl toluen, vinyl naphtalen, vi du khong giéi han pham vi sang ché vé

monome vinyl hydrocacbon béo bao gdm, nhung khong chi gi6i han ¢, alpha olefin
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nhu etylen, propylen, isobutylen, va xyclohexen, cling nhu vi du khong gi¢i han pham
vi sang ché vé cac dien lién hop nhu 1,3-butadien, metyl-2-butadien, 1,3-piperylen, 2,3
dimetyl butadien, izopren, xyclohexan, xyclopentadien, dixyclopentadien, cling nhu
hdn hop ctia chung. Céc ete vinyl alkyl ¢6 thé bao gdm, nhung khong chi gidi han ¢,
metyl vinyl ete, isopropyl vinyl ete, n-butyl vinyl ete, va hdn hop ctia ching. Monome
acrylic c6 thé bao gdm, nhung khéng chi gidi han &, monome nhu, vi du khong gi6i
han pham vi sang ché vé cac este alkyl thap hon ctia axit acrylic hodc metacrylic co
phén alkyl este ngoai metyl hodc etyl chira 3 dén 10 nguyén tir cacbon, ciing nhu céc
dan xuét thom cua axit acrylic va metacrylic, va hdn hop ctia ching. Vi du khong gi6i
han pham vi sang ché v& monome acrylic ¢6 thé bao gdbm 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, cac ete glyxidyl khac nhau dugc cho phan Ung voi axit acrylic va
metacrylic, hydroxyl alkyl acrylat va metacrylat nhu, nhung khong chi gidi han 0,
hydroxyetyl va hydroxy propyl acrylat va metacrylat, va amino acrylat va metacrylat,

cling nhw hdn hop cua ching.

Theo mét sb phuong an thuc hién, thanh phén monome chua bio hoa kiéu etylen
va/hodc thanh phdn monome chua bio hoa kiéu etylen khac bao gdm it nhit mot thanh
phén chia nhidu monome chua bdo hda kiéu etylen co tac dung lam ting khéi luong
phén tir va dé giap tao lién két ngang polyme. Vi du khong gi6i han pham vi séng ché
vé thanh phan chira nhiéu monome chwa béo hoa kiéu etylen bao gom 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, di alyl phtalat, trimetylolpropan tri(met)acrylat,
divinylbenzen, divinyltoluen, trivinylbenzen, divinylnaphtalen, va hdn hop cua chung.
Theo mdt sb phuong an thuc hién, thanh phén chtra nhiéu monome chua béo hoa kiéu

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

Theo mét s6 phuong 4n thue hién theo séng ché, thanh phan monome chua bao
hoa kiéu etylen va/hodc thanh phan monome chua bao hoa kiéu etylen khac nhau dugc

tron v4i chat on dinh bao gom axit manh trong chat mang dé tao ra monome nhil trong.
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Tuy y, bazo c6 mat trong hdn hop. Theo mot s6 phuong an thuc hién, chit 6n dinh ¢

mit v6i luong nam trong khoang tir 0,1% dén 5,0% khdi lwong chét ran polyme.

Vi du khong gi6i han pham vi sang ché vé& chit 6n dinh bao gém axit manbh,
nhung khong chi gidi han ¢, axit dodexylbenzen sulfonic, axit dinonylnaphtalen
sulfonic, axit dinonylnaptylendisulfonic, axit bis(2-etylhexyl)sulfosucxinic va cac axit
tuong tu, bao gdm hdn hop cta ching. Theo mot s6 phuong an thuc hién, axit manh 1a
axit ¢6 hing s phan ly trong dung dich nuéc, pK nho hon 4. Theo mot sd phuong 4n
thuc hién, axit manh co chét ky nuéc duge gan vao axit. Theo mot s6 phuong an thuc

hién, axit manh c6 it nhat khoang sau nguyeén tir cacbon.

Vi du khong giéi han pham vi sang ché vé& bazo bao gdom amoniac,
dimetyletanolamin, 2-dimetylamino-2-metyl-l-propanol, va hon hop cta ching. Theo
mot sb phuong an thuc hign, bazo cO mat voi luong nam trong khoang tir 50% dén

100% mol tinh theo mol chét 6n dinh.

Theo mdt sé phuong an thuc hién, chit mang bao gbm, nhung khong chi gidi
han & nu6e, ddong dung moi dé tan trong nudc, hodc hén hop ctua chung. Theo mot s6
phuong an thuc hién, chit mang c6 mit v6i luong nam trong khoang tur 50% dén 90%

tong nhil twong latec.

Theo mot s6 phuong an thuc hién theo sang ché, monome nhii tuong dugc cho
phan (g v6i mot hodc nhidu chét khoi mao. Vi du khong gidi han pham vi sang ché
v& chét khoi mao co thé bao gdm chit khoi mao phan hity nhiét ¢ nhiét do polyme hod
dé tao ra cac géc tu do. Vidu vé chét khoi mao bao gém, nhung khong chi gii han 0,
ca loai khong tan trong nude va loai dé tan trong nudc, cling nhu hén hop cta ching.
Vi du khong gidi han pham vi sang ché v& chat khoi mao sinh ra gdc tu do bao gdm
persulfat, nhung khong chi gii han &, amoni hoac kim loai kiém (kali, natri hogc liti)
persulfat, cac hop chét azo nhu, nhung khong chi giéi han ¢, 2,2'-azo-
bis(isobutyronitril), 2,2'-az0-bis(2,4-dimetylvaleronitril), va 1-t-butyl-
azoxyanoxyclohexan), hydroperoxit nhu, nhung khong chi gidi han ¢, t-butyl
hydroperoxit va cumen hydroperoxit, peroxit nhu, nhung khong chi gi¢i han 0,
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-butylperoxy
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pivilat, pereste nhu, nhung khong chi gidi han &, t-butyl peraxetat, t-butyl perphtalat,
va t-butyl perbenzoat, percacbonat, nhung khong chi gi6i han ¢, di(l-xyano-1- |
metyletyl)peroxy dicacbonat, perphosphat, va cac hgp chét twong ty, cling nhu hdn
hop cta ching.

Theo mdt sé phwong an thuc hién, vi du khong gii han pham vi sang ché vé
chét khoi mao duoc st dung riéng r€ hoac lam thanh phﬁn oxy hoa cua hé oxy héa khur,
c6 thé bao gdm, nhung khong chi gidi han &, thanh phan khtr nhu axit ascorbic, axit
maleic, axit glycolic, axit oxalic, axit lactic, axit thioglycolic, hoac sulfit kim loai kiém,
nhung khong chi gi¢i han ¢, hydrosulfit, hyposulfit hoac metabisulfit, nhung khong
chi gi6éi han &, natri hydrosulfit, kali hyposulfit va kali metabisulfit, hodc natri
formaldehyt sulfoxylat, cling nhu hdn hop cta chung. Thanh phan kht c6 thé duoc

dung dé chi chét tang tdc hodc chét hoat héa xtic tac.

Theo mot ) phuong an thuc hién, chét khoi mao va chét tang tdc, co thé duogc
dung dé chi hé chét khoi mao, c6 thé duge st dung voi ty 1é nam trong khoang tir
0,001% dén 5% tinh theo khéi lugng thanh phan monome chua bao hoa kiéu etylen
duoc copolyme hoa. Theo mot s6 phuong an thuc hién, chét tro xuc tac nhu, nhung
khong chi giéi han 6, cac mudi clorua va sulfat ctia coban, sét, niken hodc déng duoc
tuy y su dung voi luong nam trong khoang tur 2 dén 200ppm. Vi du khong gidi han
pham vi sang ché vé hé xuc tac oxy hoa khtr bao g6m, nhung khong chi gi6i han o,
tert-butyl hydroperoxit/natri formaldehyt sulfoxylat/Fe(Il), amoni persulfat/natri
bisulfit/natri hydrosulfit/Fe(II), va hon hop cta chiung. Theo mot s6 phuong an thuc
hién, nhiét do polyme hoa nam trong khoang tlr nhiét do trong phong dén 90°C, va
nhiét do co thé duoc t5i wu hoa ddi voi hé chét khoi mao duoc st dung, nhu thong

thuong.

Theo mot sd phuong an thuc hién theo sang ché, viéc két tu cac hat latec polyme
6 thé dugc gigi han béng cach dua vao chét hoat dong bé mat lam 6n dinh trong qué
trinh polyme hoa. Déi vé6i vi du khong gidi han pham vi sang ché, cac hat latec sinh
trudng c6 thé dugce lam 6n dinh trong qué trinh polyme hod nhii tuong bing mot hodc
nhidu chét hoat dong bé mat nhu, nhung khong chi gi6i han ¢, axit dodexylbenzen

sulfonic, chit hoat dong bé mit anion hodc khong ion, hodc hon hop cta ching. Theo
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mot s6 phuong an thuc hién, dang khac ctia chét én dinh c6 thé duogc st dung, nhung
khong chi gi6i han ¢, coloit bao veé. N6i chung, cac chét hoat dong bé mit anion thong
thuong voi cac chét hoat dong bé mit kim loai, khong ion chira mach polyetylen va
coloit bao vé khac c6 xu hudng tao ra do nhay nudc v6i mang thu dugce. Theo mot s6
phuong an thyc hién theo sang ché, mong mudn giam thiéu hodc tranh viéc st dung
céc chét hoat dong bé mit anion va khong ion thong thuong. Theo mét sb phuong an
thuc hién, chit hoat dong bé mat 1am 4n dinh dugc st dung trong qua trinh polyme

ho4 mam.

Theo mot sb phuong an thuc hién theo sang ché, chét chuyén mach dugc su
dung dé gitp kidm soat khéi lugng phan tr nhil tvong latec. Vi du khong gidi han
pham vi sang ché vé chit chuyén mach bao gbm mercaptan, polymecaptan,
polyhalogen cac hop chét, alkyl mercaptan nhu, nhung khong chi gigi han ¢, etyl
mercaptan, n-propyl mercaptan, n-butyl mercaptan, isobutyl mercaptan, t-butyl
mercaptan, n-amyl mercaptan, isoamyl mercaptan, t-amyl memaptan, n-hexyl
mercaptan, xyclohexyl mercaptan, n-octyl mercaptan, n-dexyl mercaptan, n-dodexyl
mercaptan, axit mercapto carboxylic va cac este cua chung, nhung khong chi gidi han
&, metyl mercaptopropionat va axit 3-mercaptopropionic, rugu nhu, nhung khong chi
gidi han 6, isopropanol, isobutanol, rugu laurylic va ruou t-octylic, cac hop chit duoc
halogen hoa nhu, nhung khong chi gi6i han ¢, cacbon tetraclorua, tetracloetylen,
triclo-brometan, va hdn hop cua chung. Theo mot s6 phuong an thuc hign, s dung
chét chuyén mach 1én dén 10% khdi lugng hdn hop thanh phan monome chua bao hoa
kiéu etylen. Theo mot s6 phurong an thuc hién, khéi luong phan tir ciia nhil tuong latec
compozit ¢o thé duoc kiém soat bang cach kiém soat ty 1€ gilta chét khoi mao va thanh

phan monome chua bao hoa kiéu etylen.

Theo mot s6 phuong an thuc hién, hé chét khoi mao va/hodc chét chuyén mach
dwoc hoa tan hogdc dugc phan tdn trong moi truong 16ng riéng ré€ hoac trong cung moi
truong 1éng, va tiép theo dugc bd sung tir tr vao binh polyme hoa. Theo mot sd
phuong an thuc hién, thanh phan monome chwa bdo hoa kiéu etylen (nguyén chat hoic
duoc hoa tan hodc dugc phén tan trong mdi trudng long) duoc b sung dong thoi voi

chét xuc tac va/hodc chat chuyén mach. Chat xuc tac ¢6 thé duoc bo sung vao qua
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trinh polyme ho4 hdn hop dé "dubi" ("chase") monome con lai sau khi qua trinh

polyme hoa vé co ban di dugc hoan thanh dé polyme hoa monome con lai.

Theo mét s6 phuong an thuc hién, hdn hop monome bd sung chtra thanh phén
monome chua bdo hoa kiu etylen va chét on dinh dugc bd sung vio monome nhii
turong. Tuy ¥, bazo c6 mit trong hon hgp monome bd sung. Hdn hop monome bd sung
¢6 thé duoc bd sung vao monome nhii twrong theo mot s6 phuong 4n thuc hién trudce
khi bd sung chét khoi mao, sau khi bd sung chat khoi mao, hoic ca trude va sau khi bd
sung chit khoi mao. Ché phim chira thanh phdn monome chua béo hoa kiéu etylen,
chit 6n dinh va bazo trong hén hop monome bo sung c6 thé 1a gidng hodc khéac so véi

ché pham chira cac thanh phén nay trongmonome nhii turong.

Theo mot sé phuong an thuc hién theo sang ché, nhii tuong latec compozit dugc
cho phan tng v6i chit trung hoa dé tao ra ché phim tao 16p phu. Theo mot s6 phuong
an thuc hién, phan Gng xay ra véi su ¢6 mdt cua dung moi va chét tao lién két ngang
phenol nhu, nhung khong chi giéi han &, Sakuranomiya Chemical Company’s MC-16,
Cytec’s EP-560, PH2028, PH2013/65B, PR899/60MPC, Hexion’s PF6535LB, SI
Group’s SFC112/65, Ruters’s 7700 LB, hodc hdn hop ctia ching. Dung mai ¢ thé bao
gbm, nhung khong chi gi6i han &, xylen, benzen, etyl benzen, toluen, alkoxy alkanol,
metanol, etanol, propanol, butanol, ete alkyl cua etylen, ete alkyl ctua propylen glycol,
ete etylen glycol monobutyl, ete etylen glycol etyl, diete etylen glycol monobutyl,
keton, dung moi thom, dung mdi este, dung moi c6 nhém chirc hydroxyl, va hon hop
ctia chung. Luong dung mdi trong ché pham phu ¢ thé 1én dén 90% khdi lugng chét
rin polyme, hodc nam trong khoang tir 20% dén 45% khéi luong ché pham phu dang
16ng. Néu nude ¢ mat, lwong nude trong ché pham phu c6 thé dao dong trong khoang
tir 20% dén 50%.

Theo mot s6 phwong 4n thuc hién, vi du khong gi6i han pham vi sang ché vé
chét trung hoa bao gém, nhung khong chi gi¢i han ¢, amoniac, amin bac ba, nhu,
dimetyletanolamin, 2-dimetylamino-2-metyl-l-propanol, tributylamin, hodc hdn hop
cua ching. D6i véi vi du khong giéi han pham vi sang ché, chét trung hoa 6 thé duoc

dung v6i luong 1én dén 100% lugng axit dugc trung hoa trong hé.

Nhiét d6 chuyén héa thiy tinh (Tg) ciia ché pham cé thé phu thudc vao tong ché
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phém monome va c6 thé gbp phén tao ra do bén chéng duc, do déo va do bén mai mon.
Déi v6i vi du khong gi¢i han pham vi sang ché, néu polyme c6 luong axit metacrylic
tang, thi polyme c6 thé c6 Tg cao hon. Theo mot s6 phuong 4n thuc hién theo sang ché,
Tg nim trong khoang tir 10°C dén 50°C. Néu Tg qua thip, mang c6 thé qua mém va
¢6 thé khong c¢6 du d6 bén mai mon. Néu Tg qua cao, mang co thé nhan va c6 thé
khongeé di do déo 6 thé lam giam tinh ning ctia mang. Nhiét do héa ran c6 thé ndm

trong khoang tir 200 dén 300°C.

Nhil tvong latec compozit va ché phdm phu theo sang ché co thé bao gom céc
chét phu gia thong thuong da biét d6i voi ngudi ¢ hiéu biét trung binh trong linh vuc
nay, nhung khong chi gioi han &, chit phu gia dé kiém so4t bot, giam can bang va sirc
cang bé mit dong, hoac dé kiém soat mac luu bién va do tron bé mit. Luong co thé
thay ddi tuy thudc vao tmg dung 16p phti va tinh ning mong mudn theo cach bat ky da

biét ddi v6i chuyén gia trong linh vuc nay.

Theo mdt s6 phuong 4n thuc hién, vi du khong gigi han pham vi sing ché vé
mdt hodc nhiéu ché phdm phu theo sang ché c6 thé dwgc phu 1én nén nhu, nhung
khong chi hop, hop kim loai, nép bia va d6 uéng d& ma, vat liéu bao 201, dd chua, do
dung, ndp hop, hodc cac phan bat ky cia ching ding 1am d6 chtra thuc pham hodc do
ubng bt ky. Theo mot sb phuong an thuc hién, mot hodc nhiéu ché pham phu duoc
pht ngoai ché pham phu theo sang ché nhu 16p phu 16t ¢6 thé duoc phun gitra nén va

ché pham phu theo sang ché.

Ché pham phi ¢6 thé dugc phun 1én nén theo cach bat ky da biét ddi voi nguoi
c¢6 hiéu biét trung binh trong linh vuc nay. Theo mot s phuong an thuc hién, ché
pham phu dugc phun vao nén. Khi phun, ché phidm phii ¢6 thé chira trong khoang tir
10% dén 30% khdi luwong chét ran polyme so v6i trong khoang tir 70% dén 90% nudce
bao gdm cac chét dé bay hoi khac nhu, nhung khong chi gi6i han 6, lvong dung méi &
murc toi thiéu, néu mudn. DPbi véi mot sb ung dung, ngoai tng dung phun thong
thuong, thé dung dich nudc phéan tan polyme c6 thé chira trong khoang tir 20% dén
60% khéi luong polyme chét ran. Theo mot s6 phuong 4n thuc hién, dung moi hitu co
c6 thé duogc st dung dé tao diéu kién thudn loi cho phuong phdp phun hodc céac

phuong phép dung khéc va cdc dung médi nhu vay c6 thé bao gdm, nhung khéng chi
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gi6i han &, n-butanol, 2-butoxy-etanol-1, xylen, toluen, va hdn hop cua chung. Theo
mot sb phuong an thuc hién, n-butanol dugc st dung cung véi 2-butoxy-etanol-1. Ché
pham phii theo sdng ché c6 thé duge tao mau va/hodc duge lam md bang chat mau va
chét 1am mo da biét theo mot sb phuong an thuc hién. D4i v6i nhiéu muc dich st dung,
bao gbém str dung trong thuc pham, vi du khong gi¢i han pham vi sang ché vé chat mau
c6 thé 1a titan dioxit. Theo mot sb phuong an thuc hién, ché phém phu nudc thu dugc
¢6 thé dugc phu bang phuong phéap thong thuong da biét trong cong nghiép phu. Do
vay, vi du khong gi¢i han pham vi sang ché vé phuong phap phtibao gdm phuong
phép pht phun, pht lan, phi nhing, va phtu dong ¢6 thé dugc str dung ddi v6i ca mang
trong va mang c¢6 mau. Theo mot s6 phuong 4n thuc hién, sau khi phun 1én nén, 16p
pht ¢6 thé dugc hoa ran bang nhiét & nhiét dd nam trong khoang tir 215°C dén 250°C,
va theo cach khac 14 & nhiét do cao hon trong thoi gian du dé thuc hién hoa ran cling

nhu bay hoi hoan toan céac thanh phan khong bén bt ky trong do.

Theo mdt sé phuong 4n thuc hién, déi véi nén duge du dinh ding lam d chua
cho d6 ubng, ché pham phii c6 thé dugc phii v6i ty 1€ nim trong khoang tir 0,5 dén 15
mg cho 1 inso vudng (6,4516 cm?) vudng 16p phu polyme cho 1 inso vudng (6,4516
cm?) vudng ciia bé mat nén. Theo mot s6 phuong 4n thuc hién, ché pham pha dé phan

tan trong nude c6 thé dugc phi & do day nim trong khoang tir 1 d&én 25 micro.

So v6i vat liéu epoxy-acrylic thong thuong co ban trén thi truong, sang ché
mang lai sy don gian trong san xuat dé chi mot polyme co thé dugc st dung trong quy
trinh polyme hod nhii tuong. Diéu bit ngd 13, cac dic tinh mong mudn co thé dat duoc
ma khong can ding styren hodc monome vinyl khac. Mot khia canh doc déo theo sang
ché do 1a chét tao lién két ngang co thé dugc st dung trong ché phdm phii dé gép phan
tao ra mang phu c6 do bén chéng duc va do bén gia cong trong nudc cb thé chap nhan
duoc. Nhua phenolic hoac chét tao lién két ngang khic nita c6 thé duoc trén vao nhil
tuong latec compozit dé ting cuong cac dic tinh clia mang. Ché pham phu thu dugc co
thé tao ra dd quanh, do bén mai mon va do déo c6 thé chép nhan dugc. Sang ché ciing
¢6 thé tao ra do bén chdng duc va do bén gia cong rat tot. Ché pham phu theo séng ché
da duoc dua 1én cac tm panen va trong qua trinh gia cong nfp bia d& mo va két qua

thtr nghiém vé cac ndp nay la twong tu véi cac mau epoxy kiém chung dang ban trén
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thi truong. Cac thir nghiém gia cdng nudce, Dowfax, va Joy déu tuong tu véi cac mau
epoxy kiém chtng hién nay v6i mirc hao hut do bam dinh rat it hoic bang khong va

khong bi m¢ hodc mo rat it.

Mot trong nhitng khia canh doc d4o theo sang ché 12 kha ning kiém soat ciu tric
hat nhil twong latec compozit. Cac hat nhii twong latec compozit cho phép dua
monome c¢6 nhém chitc va chét tao lién két ngang vao phan vé dé gitip tang cudng su
tao thanh mang, murc thAm u6t, d6 bam dinh trén nén da pht va céac dac tinh co hoc.
Ngoai ra, cac hat nhil tuong latec compozit c6 kich ¢& 16n c6 thé tao ra do bén phong

rOp trong 10 cai thién.

Déi v6i nén duoc du dinh dung lam nép bia d& mé, theo mot sdphuong 4n thuc
hién, 16p phu dugce dung voi ty 1€ nim trong khoang tir 1,5 dén 15 mg 16p phu polyme
cho 1 inso vuong (6,4516 cm?) ciia bé mat nén. Thong thuong, ché pham phu cho vt
liéu bao g6i duge dua 1én kim loai & nhiét d6 nim trong khoang tir 232 dén 247°C.
Mot s6 ché pham phi theo séng ché dat dwgc két qua 6t & nhiét do 230°C hodc thép
hon nhu & 210°C hodc thép hon. Nhiét do giam nay gitp tiét kiém nang luong ddi véi
16p phu, va co thé cho phép st dung cic hgp kim khac nhau nhu st tdy dugc sir dung
cho nip dé mé. Diéu nay ciing cho phép tai ché nip cung v6i phan vé hop. Khi duoc
st dung lam 16p pht cho nip dé mé cuia dd chira bang kim loai, 16p phu theo sing ché
c6 d6 bén véi bia da xit 1y, ca phé da axit héa, dd udng déng truong, va cac loai do
uéng twong tu. Theo mot sb phuong an thyc hién, ham luong chit ran cta ché phém
pht 16n hon 30% va ché phim phu ¢6 do nhét nim trong khoang tir 35 dén 200 cP
(0,04 dén 0,2 Pa.s) & 30% chét rin hodc cao hon tao ra khéi lugng mang nam trong
khoang tir 6 dén 8 msi (mg cho 1 inso vudng (6,4516 cm?)) dé muc phong rop trong 16
dugc giam dén muec t6i thiéu va dé mang co thé c6 do bén hoa hoc tét nhu nhom cai
thien do bén. Mot sb ché phdm phu theo séng ché c6 thé dugc st dung cho ca cac tng

dung nip d& mé bén trong va bén ngoai.
Vi du thye hién sang ché

Séng ché s& dugc md ta tiép dua vao cac vi du khong giéi han sang ché sau.

Can phai hiéu rang cac thay doi va cai bién cia cac vi du nay c6 the duge thuc hién
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béi nguoi co hicu biét trung binh trong linh vuc ndy ma khong nam ngoai pham vi va

nodi dung clia sang ché.
Ham lugng gel dugce do nhu sau:

1. MAu dugc dit trong 6ng ly tim PTFE 10 cc (0,01 ml), va 10 cc (0,01 ml) cta

THF khong 6n dinh dugc bo sung vao. Ca khdi lwong miu va dng déu da biét.

2. Mau dung dich duoc hoa tan qua dém, va ngay tiép theo nd dugc siéu ly tim
trong 5 gid ¢ téc d6 20000 vong/phit bing cach st dung thiét bi ly tim ctia hang

Beckman-Coulter (Avanti J-E).

3. Nhanh nhét c6 thé sau khi két thuc budc siéu ly tam, cac 6ng dugce lay ra va
quan sat dugc “dang” gel. Gel nay di dong va kho dé nhin ro (khong tao vién tron ro).
Do cac vat li€u khong tron r6 hodc tao vién tron mot phan ngudi ta hiéu rang can phai
¢6 su can bang gifta viée loai bd dich ndi bé mat nhiéu nhit c¢6 thé ma khong can loai
b6 gel. Khoang 8,5 dén 9,5 cc (0,085 dén 0,0095 ml) dich ndi bé mat dugc hit giot ra,
dé lai mot s6 dich ndi bé mat chira vat liéu dé tan.

4. Dich nbi bé mat "da duoc hut nho giot" duge loc qua thiét bi loc bom tiém
0,45pm trude khi phan tich GPC.

5. Ong PTFE véi vét liéu khong tan dugc 1am kho qua dém trong ti hut, va tiép
theo dugc lam nong trong chan khong trong ngay tiép theo trong khoang thoi gian tir 4
dén 5 givg 62°C dé giai phong THF con du bat ky.

6. Khdi lugng chét khong tan da kho va 6ng duoc x4c dinh va trir di khoi lugong
ctia ban than ong.

Tinh todn ham luong % gel:

(Khdi lugng chat khong tan (g) x 100)/( Khéi luong mau (g) x NV) = % Ham
lugng gel

P bén chéng duc do kha ning chéng chiu cia 16p pht véi su tn cong cia cac
dung dich khac nhau. Thong thuong, 46 md duoc do bang lwong nude duoc hip thu
vao mang di phu. Khi mang hép thu nudc, né thudng tré nén duc md hodc nhin co

mau trang. Ché pham phii duoc danh gia bing gia cong trong nudc da khi ion (90
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phut dugc ngdm vao nuée & 250°F (~121°C)). B mo gia cong duge do bang truc
quan khoang gi4 tri tir 0 dén 5. Do mo bang 0 ¢6 nghia la khong bi mo. DO mo bang 5

c6 nghia la mang hoan toan trang.

Do bén dung moi duge do la do bén v&i dung mdi nhu metyl etyl keton (MEK)
hodc axeton. Thir nghiém nay dugc thue hién nhu duge mo ta trong ASTM D 5402-93.
S6 lugng cha xat kép (tire 1a mot chuyén dong vé phia trugc va vé phia sau) dugc bao

c40. MEK duoc st dung trong cac thir nghiém nay.

Ché tao cbc dang hat Ericksen do kha néng cua nén da phu gitt dugc tinh trang
nguyén ven cta né vi n6 mé6 phong quy trinh gia cong dé tao ra nip hop d6 udng. Do
su c¢6 mit cua cac vet ran va nut gdy trong cac hat. Coc nhin chim 1x1 inch

(linch=2,54cm) dugc ché tao boi Ericksen Cupper.

Thir nghiém d6 bam dinh dugc thuc hién trén cbc dang hat Ericksens dé danh
gia 16p phu c6 bam dinh vao cb¢ hay khong. Thu nghiém do bam dinh dugc thuc hién
theo phuong phép thir nghiém B ASTM D 3359, bing cach st dung bang SCOTCH
610, mua tir Cong ty 3M cta Saint Paul, Minnesota. Do bam dinh thuong duge danh
gia khoang gid tri tir 0 dén 5, trong do gia tri “0” cho biét mang hoan toan bam dinh,

gia tri 5" chi ra rang mang hoan toan khong bam dinh nén.

Mic phéng rop dugc do béng kinh hién vi MEIJI Techno va dugc tham chiéu
b&i ASTM D714. M phdng rop duge dénh gia 1a khong phong rop, phong rop it va

phodng rop nhiéu trong don nay.

Do mo trong nude duge do bang luong nude dugc hép thu vao mang da phu khi
mang dugc ngdm vao nude. Do do mo hoi nuéc. Ché pham phu duoc danh gia bang
gia cong trong nude da khir ion (90 phut dugc ngdm vao nude 0 250°F(~121°C)). bo
mo gia cong duoc do bang cach st dung thiét bi danh gia Waco Enamel. Day hop da
dugc phu dugc dat trén thiét bi danh gia Waco Enamel dé thtr nghiém muc phu cia 16p
phu trén hop d6 ubng. Thur nghiém nay hién thi chi s6 cta luong kim loai bi phoi ra
bdi muc phi men khong hoan toan trén LED s6 dé doc, ro rang. Khi hop nay dugc
x0ay nguoc, nép hop va dién cuc dugc ngdm trong chét dién phén va két qua doc dugc

hién thi trén thiét bi do men Enamel Rater.
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Do bén dong clorua dugc sut dung dé do kha nang gilt dugc tinh trang nguyén
ven cua nén da phu sau khi gia cong trong nude vi nd tham gia vao quy trinh gia cong
dé tao ra nap hop d6 udng. Trong thir nghiém nay, nip hop da gia cong dugc tiép xtic
véi dung dich ddng clorua. Pong sé ling pht & vét ran va nit giy bat ky c6 thé co O
nip. Dung dich thir nghiém dong sulfat dugc didu ché bang 2070 g nude, 600 gdong
sulfat, 300 g axit clohydric va 30 g Dowfax 2Al. Pong sulfat dugc hoa tan trong nudce
cét trong cbc dung tich 4000ml, tiép theo axit clohydric va Dowfax 2A1 dugc bd sung
vao. Tién trinh thir nghiém nhu sau: (1) d6 day khay dén do sau 1/2inch (1,27cm) bang
dung dich ddng sulfat; (2) tha nbi nap v6i mit bén trong ha xudng dung dich; (3) cai
dit thiét bi bAm gio trong thoi gian 30 phut; va (4) sau khi hét thoi gian 30 phat, 1y
nép ndy ra va nhiing vao dd chira nuéc may. D6 mo duoc do bang truc quan bang cach
sir dung khoang gid trj tir 0 dén 5. DO md bang 0 ¢6 nghia la khong c6 su bién mau
ddng clorua & nip. PO mo bang 5 c6 nghia la mang bi bién mau hoan toan béi dong

clorua.

Thir nghiém axit xitric 2% duoc st dung dé md phong d6 ubng axit. Nip dugc
ngéfn vao dung dich axit xitric 2% trong thoi gian 60 phat & 250°F(~121°C). Do mo
gia céng dugc do bang céach st dung thiét bi danh gia Waco Enamel. Nip hop da duoc
phi dugce dit trén thiét bj danh gia Waco Enamel & thir nghiém muc phu cua 16p phu

trén hop dd ubng.

Dung dich ca phé da axit hoa dugc didu ché bang cich st dung 30 g ca phé
Maxwell va 4875 g nudc. Nép do ubng dugc ngdm vao dung dich ca phé da axit hoa
trong thoi gian 60 phut & 250°F(~121°C). Sau khi nhing, néip nay dugc danh gia bang
cach st dung thiét bi danh gia Waco Enamel. Do mirc bién mau cho thidy mutrc ca phé
duoc ling phu trén nip. Do muc bién mau bing truc quan bang cach su dung khoang
gid tri tr 0 dén 5. Khoang gié tri 0 co nghia la khong co su bién mau ca phé & nép.
Khoang gia tri 5 ¢ nghia la mang bi bién mau hoan toan boi ca phé.

Vidul

Latec duoc diéu ché bang quy trinh polyme hod compozit bang cach su dung

chét tao lién két ngang glyxidyl metacrylat. Nhom F 1a phan 16i polyme c6 it monome
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¢6 nhém chitc so v6i phan vo. Nhém G 1a phan vo polyme ¢6 nhiéu monome c6 nhom

chtrc hon so véi phan 16i.

Acrylat latec v6i glyxidyl metacrylat Khbi lugng
A) Nudc da khtr ion 1024,1 g
B) Ain dodexylbenzen sulfonic (DDBSA) 12¢
B) Nudc da khur ion 9.8 g
B) Amoni hydroxit (28%) 0,1g
C) Metyl metacrylat (MMA) 245¢g
C) Butyl acrylat (BA) 19,6 g
D) Amoniac persulfat 49 ¢
D) Nudce da khir ion : 14,7 g
E) Axit dodexylbenzen sulfonic 3.1¢g
E) Nudc da khir ion 88,2 ¢
E) Amoni hydroxit (28%) 0,5¢g
F) Metyl metacrylat (MMA) 2430 ¢g
F) Butyl acrylat (BA) 215,6 g
F) Hydroxypropyl metacrylat (HPMA) 49 ¢
F) Axit metacrylic (MAA) 20¢g

" G) Metyl metacrylat (MMA) 196,0 g
G) Butyl acrylat 186.2 ¢
G) Glyxidyl metacrylat (GMA) 58,8 ¢
G) Hydroxypropyl metacrylat 19,6 g
G) Axit metacrylic 98 ¢
H) Nudce da khir ion 343 ¢
I) Axit ascorbic 1.0 g
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I) Nuéc da khir ion 9,8 ¢
I) Sat (IT) sulfat 0,00001 g
J) t-butyl perbenzoat 25¢g
J) Nuéce da khir ion 9,8 ¢
K) Bimetyl etanolamin 49 ¢
K) Nudc da khtr ion 49 g

Nhom A va B dugce nap vao binh cau va dugc lam néng dén 80°C trong diéu
kién thdi khi nito. Tién hanh lic. Ngimg thoi nito & 75°C va nhom C dugce bd sung vao.
Tiép theo, nhém D duge bd sung vao binh cau & 80°C va giit trong 15 phut. Tiép theo,
nhoém B duge nap vao trong hon 180 phut. Tiép theo, nhém F dugc nap vao trong hon
90 phut ¢ 80°C. Tiép theo, nhém G dugc nap vao trong hon 90 phut ¢ 80°C. Khi nhém
E va nhom G dugc bd sung vao, mé nay duogc giit trong 15 phtt. Nhém H rira bom va
bom hdn hop vao thiét bi phan tmg. Tiép theo, nhém I duge b6 sung vao va giit trong
5 phat. Tiép theo, nhom J dugc bd sung va giit trong 60 phut & 80°C. Tiép theo, thiét
bi phan tng dugc lam ngudi dén 40°C. Tiép theo, nhom K dugc bom vao thiét bi phéan
ung trong hon 30 phut & 40°C.

Latec ndy can amin dé lam on dinh. C& hat latec 1a 133 nm va ham lugng gel 1a
76%. Ham luong chat ran 1a 44,3%.
- Vidu?2

Latec duge diéu ché bing quy trinh polyme hod compozit bang cach sir dung

chét tao lién két ngang glyxidyl metacrylat. Nhom F 1 phan 16i polyme c6 it monome

¢6 nhom chirc so v6i phan vo. Nhom G la phan vé polyme c6 nhi€éu monome ¢6 nhom

chtrc hon so voi phan 16i. Vi du 2 ¢6 Tg cao hon so véi vi du 1.

Acrylat latec v6i glyxidyl metacrylat Khéi luong
A) Nudc da khir ion 1024,1 g
B) Axit dodexylbenzen sulfonic (DDBSA) 1,2 ¢

B) Nudéc da khir ion 9.8 ¢g
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B) Amoni hydroxit (28%)

C) Metyl metacrylat (MMA)
C) Butyl acrylat (BA)

D) Amoniac persulfat

D) Nuéc da khir ion

E) Axit dodexylbenzen sulfonic
E) Nudc da khir ion

E) Amoni hydroxit (28%)

F) Metyl metacrylat (MMA)

F) Butyl acrylat (BA)

F) Hydroxypropyl metacrylat (HPMA)
F) Axit metacrylic (MAA)

G) Metyl metacrylat (MMA)
G) Butyl acrylat

G) Glyxidyl metacrylat (GMA)
G) Hydroxypropyl metacrylat
G) Axit metacrylic

H) Nudc da khtr ion

I) Axit ascorbic

1) Nudc da khir ion

I) Sét (II) sulfat

J ') t-butyl perbenzoat

J) Nuéce da khir ion

K) Dimetyl etanolamin

K) Nuéc da khir ion
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0,1g
245 ¢
19,6 g
49 ¢

14,7 g

2744 g
107,8 g
588¢g
19,6 g
9,8 ¢g
343 ¢
1,0 g
9.8 g
0,00001 g
25¢g
98¢
49 ¢

49 ¢
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Nhom A va B dugc nap vao binh cau va duge lam nong dén 80°C trong diéu
kién thdi khi nito. Tién hanh lic. Ngimg thdi nito & 75°C va nhém C duge bo sung vao.
Tiép theo, nhém D duge bd sung vao binh cau & 80°C va gift trong 15 phut. Tiép theo,
nhém E duoc nap vao trong hon 180 phut. Tiép theo, nhém F dugc nap vao trong hon
90 phit & 80°C. Tiép theo, nhém G duge nap vao trong hon 90 phut & 80°C. Khi nhom
E va nhém G duoc bd sung vao, mé nay duoc giit trong 15 phiat. Nhém H rita bom va
bom hdn hop vao thiét bi phan tmg. Tiép theo, nhém I dugc bd sung vao va giit trong
5 phut. Tiép theo, nhém J duoc bd sung va gifr trong 60 phit & 80°C. Sau do, thiét bi
phan tng dugc lam ngudi dén 40°C. Tiép theo, nhém K dugc bom vao thiét bi phan
ung trong hon 30 phtt.

Latec nay can amin dé lam 6n dinh. C& hat latec 1a 120 nm. Ham luong gel 1a
66,6% va ham luong chit ran 1a 44,3%.

Vidu3

C& hat latec 16n (16n hon 300 nm) duoc diéu ché bang quy trinh polyme hoa
compozit bang chit hoat dong bé mat Aerosol MA-80-I trong giai doan mam. C& hat
latec 16n cho thdy do bén phong rop trong 10 duoc cai thién ¢ cac do day mang 16n hon

7 msi khéi lwong mang. Glyxidyl metacrylat hoat dong chirc nang nhu chét tao lién két

ngang.
Acrylat compozit latec véi c& hat 16n hon 300 nm Khéi lugng
A) Nudc da khir ion 1029.1 g
B) Aerosol MA-80-1 49¢
C) Metyl metacrylat (MMA) 9,82
C) Butyl acrylat (BA) 9,82
D) Amoniac persulfat 4,9¢
D) Nudc da khir ion 14,7¢g
E) Axit dodexylbenzen sulfonic (DDBSA) 3,1g
E) Nudc da khtr ion 9.8¢g
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E) Amoni hydroxit (28%)

F) Metyl metacrylat (MAA)

F) Butyl acrylat (BA)

F) Hydroxypropyl metacrylat (HPMA)
F) Axit metacrylic (MAA)

G) Metyi metacrylat (MMA)

G) Butyl acrylat (BA)

G) Glyxidyl metacrylat (GMA)

G) Hydroxypropyl metacrylat (HPMA)
G) Axit metacrylic (MAA)

H) Nudc da khir ion

I) Axit ascorbic

I) Nudc da khir ion

I) Sat (H) sulfat

J ) t-butyl perbenzoat

J) Nuéc da khir ion

K) Dimetyl etanolamin

K) Nudéc da khir ion

0,5¢g
2528 ¢

2205 ¢g

0,00001 g
25¢g
9,8 ¢
49 ¢

49¢

Nhém A va B dugce nap vao binh cdu va duge lam néng dén 80°C trong diéu
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kién théi khi nito. Tién hanh lic. Ngimg thoi nito & 75°C va nhém C duge bd sung vao.
Tiép theo, nhém D duoc bd sung vao binh cadu & 80°C va giit trong 15 phit. Tiép theo,
nhém E duoc nap vao trong hon 180 phiit. Tiép theo, nhom F dugc nap vao trong hon
90 phut & 80°C. Tiép theo, nhém G dugc nap vao trong hon 90 phut & 80°C. Khi nhém
E va nhém G dugc b sung vao, mé nay duoc giit trong 15 phut. Nhom H rira bom va
bom hdn hop vao thiét bi phan tng. Tiép theo, nhom I duge bd sung vao va gift trong

5 phut. Tiép theo, nhém J dugc bd sung va gitt trong 60 phut & 80°C. Sau do, thiét bi
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phan tng duoc lam ngudi dén 40°C. Tiép theo, nhém K duoc bom vao thiét bi phan

tmg trong hon 30 phut & 40°C.

C& hat 1a 383 nm do duoc bing cach st dung Microtrac S3500. Ham lugng gel
1a 85,3 %. Ham luong chat ran 14 44,35%.

Vidu4

C& hat latec 16n (I6n hon 300 nm) duoc didu ché bang quy trinh polyme hoa
compozit b%mg chét hoat dong bé mat Bisomer PEM6 LD trong giai doan mam. C& hat
latec 16n cho thdy do bén phong rop trong 16 duge cai thién & cac do diay mang 16n hon

7 msi. Glyxidyl metacrylat hoat dong chirc ndng nhu chét tao lién két ngang.

Acrylat combozit latec véi ¢ hat 16n hon 300 nm Khéi luong
A) Nudc da khu ion 1024,1¢g
B) PEM-6 24¢

B) Nudc da khir ion 9.8¢g

C) Metyl metacrylat (MMA) 245 ¢
C) Butyl acrylat (BA) 196 g
D) Amoniac persulfat 4.9¢

D) Nudc da khur ion 14,7¢g
E) Axit dodexylbenzen sulfonic (DDBSA) 3,1g

E) Nudc da khir ion 88,2¢g
E) Amoni hydroxit (28%) 0,5g

F) Metyl metacrylat(MMA) 243.0g
F) Butyl acrylat (BA) 215.6g
F) Hydroxypropyl metacrylat (HPMA) 4.9¢

F) Axit metacrylic (MAA) 2,0g

G) Metyl metacrylat(MMA) 196,0g
G) Butyl acrylat (BA) 186,2¢g

-26-



25081

G) Glyxidyl metacrylat (GMA) 58.,8¢g
G) Hydroxypropyl metacrylat (HPMA) 19,6¢g
G) Axit metacrylic (MAA) 9.8¢g
H) Nudc da khir ion 343¢g
I) Axit ascorbic 1,0g
I) Nude da khir ion 9.8¢g
I) Sat (I) sulfat 0,00001¢g
J) t-butyl perbenzoat 2,5¢
J) Nudc da khir ion 9,8¢g
K) Dimetyl etanolamin 4.9¢
K) Nudc da khtr ion 49¢

Nhém A va B dugce nap vao binh ciu va dugc 1am néng dén 80°C trong diéu
kién thdi khi nito. Tién hanh ldc. Ngimg thdi nito & 75°C va nhém C dugce bd sung vao.
Tiép theo, nhém D duge bd sung vao binh cau & 80°C va giit trong 15 pht. Tiép theo.
nhom E duoc nap vao trong hon 180 phut. Tiép theo, nhém F dugc nap vao trong hon
90 phut ¢ 80°C. Tiép theo, nhém G duge nap vao trong hon 90 phut ¢ 80°C. Khi nhom
E va nhém G duoc bd sung vao, mé nay dugce giit trong 15 phat. Nhom H rira bom va
bom hdn hop vao thiét bi phan tng. Tiép theo, nhém I duge bd sung vao va giit trong
5 phut. Tiép theo, nhom J duge bd sung va giit trong 60 phut & 80°C. Sau do, thiét bi
phan tng duogc lam ngudi dén 40°C. Tiép theo, nhém K dugc bom vao thiét bi phan

ung trong hon 30 phut & 40°C.

C& hat 1a 827 nm do duoc béng cach st dung Microtrac S3500. Ham lugng gel
1a 83,3%. Ham luong chit ran 1a 44,31%.

Vidu5

Latec copolyme styren c6 c& hat 16n dugc diéu ché bang quy trinh polyme hod
compozit bang chét hoat dong bé mit Aerosol MA-80-I trong giai doan mam. Latec c6
phan 15i cting va phan vo mém. Glyxidyl metacrylat hoat dong chtrc nang nhu chét tao

lién két ngang.
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Latec compozit copolyme styren v6i ¢& hat 16n hon 300 nm

A) Nudc da khir ion

B) Aerosol MA-80-1

C) Styren

C) Butylacrylat

D) Amoniac persulfat

D) Nuéc da khir ion

E) Axitdodexylbenzensulfonic(DDBSA)
E) Nudc da khir ion

E) Amoni hydroxit(28%)

F) Styren

F) Butylacrylat

F) Hydroxypropylmetacrylat(HPMA)
F) Axitmetacrylic(MAA)

G) Styren

G) Butyl acrylat

G) Glyxidyl metacrylat (GMA)

G) Hydroxypropyl metacrylat (HPMA)
G) Axit metacrylic(MAA)

H) Nudc da khir ion

I) Axit ascorbic

I) Nude da khir ion

1) Sét (H) sulfat

J ) t-butyl perbenzoat

J) Nudce da khir ion
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Khéi lugng
10450 g
5,0g

10g

10g
50g

150 ¢g

14,5g
0,00001 g
3,6¢

145¢
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K) Dimetyl etanolamin 5¢g
K) Nudc da khir ion 50 ¢

Nhém A va B duoc nap vao binh cdu va duoc lam néng dén 80°C trong diéu
kién théi khi nito. Tién hanh lic. Ngimg théi nito & 75°C va nhoém C duoc bd sung vao.
Tiép theo, nhém D dugc bd sung vao binh cau ¢ 80°C va giit trong 15 phut. Tiép theo,
nhém E dugc nap vao trong hon 180 phut. Tiép theo, nhém F dugc nap vao trong hon
90 phut & 80°C. Tiép theo, nhém G duoc nap vao trong hon 90 phut & 80°C. Khi nhom
E va nhém G duoc bd sung vao, mé nay duogc giit trong 15 phat. Nhém H rira bom va
bom hdn hop vao thiét bi phan tmg. Nhém I dugc bd sung vao va giit trong 5 phiit.
Tiép theo, nhom J duge bd sung va giit trong 60 phit & 80°C. Sau do, thiét bi phan
ung dugc lam ngudi dén 40°C. Tiép theo, nhom K dugc bom vao thiét bi phan tmng
trong hon 30 phut & 40°C.

C& hat 1a 354 nm do dugc béng cach sir dung Microtrac S3500. Ham luong gel
12 68,24%. Ham luong chat rin 1a 44,3%.

Vidu 6

C& hat latec 16n (16n hon 300 nm) duoc diéu ché bang quy trinh polyme hod
compozit béng chét hoat dong bé mit Aerosol MA-80-1 trong giai doan mam. Latec ¢
phan 151 cting va phéan vo mém. Glyxidyl metacrylat hoat dong chirc ning nhur chat tao

lién két ngang.

‘;’ Acrylat compozit latec v6i cd hat 16n hon 300nm Khéi luong
“A) Nuéc da khir ion 1045,1 g
VB) Aerosol MA-80-1 5,0g

C) Metyl metacrylat (MMA) 10,0 g

é) Butyl acrylat (BA) 10,0g

D) Amonic persulfat 5,0g

D) Nudc da khir ion 15,0g

E) Axit dodexylbenzen sulfonic (DDBSA) 3.2¢g
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E) Nudc da khir ion

E) Amoni hydroxit (28%)

F) Metyl metacrylat (MMA)

F) Butyl acrylat (BA)

F) Hydroxypropyl metacrylat (HPMA)
F) Axit metacrylic (MAA)

G) Metyl metacrylat (MMA)

G) Butyl acrylat (BA)

G) Glyxidyl metacrylat (GMA)

G) Hydroxypropyl mctacrylat (HPMA)
G) Axit metacrylic (MAA)

H) Nudc da khir ion

I) Axit ascorbic

I) Nuéc da khir ion

1) Sat (IT) sulfat

J) t-butyl perbenzoat

J) Nudc da khir ion

K) Pimetyl etanolamin

K) Nude da khi ion

100 g
0,5¢g
3230¢g
50,0 g
50g
2,0¢g
155.0 g
3550 ¢
60,0 g
20,0 g
10,0 g

350¢g

0,00001 g
25¢g
98¢
50g

50,0 g

Nhém A va B dugce nap vao binh cAu va duge lam nong dén 80°C trong didu
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kién thdi khi nito. Tién hanh ldc. Ngimg thdi nito 6 75°C va nhém C duge bd sung vao.
Tiép theo, nhém D dugc bd sung vao binh cdu & 80°C va gt trong 15 phit. Tiép theo,
nhém E dugce nap vao trong hon 180 phut. Tiép theo, nhom F duge nap vao trong hon
90 phut ¢ 80°C. Tiép theo, nhém G dugc nap vao trong hon 90 phut ¢ 80°C. Khi nhom
E va nhém G dugc bd sung vao, mé nay duge giit trong 15 phtt. Nhom H rira bom va

bom hdn hop vao thiét bi phan tng. Tiép theo, nhém I dugc bd sung vao va gift trong



25081

5 phit. Tip theo, Nhém J duge bd sung va gitt trong 60 phit & 80°C. Sau do, thiét bi
phan mg dugc lam ngudi dén 40°C. Tiép theo, Nhém K dugc bom vao thiét bi phan

tng trong hon 30 phut ¢ 40°C.

Co hat 1a 387 nm do dugc béng cach sir dung Microtrac S3500. Ham luong gel
12 74,4%. Ham lwong chét ran 14 44,3%.

Vi du 7 (tdng két vé latec thu dugc & cac vi du 1-6)

Latec thu duoc & céc vi du 1-6 déu dwoc diéu ché bang cach st dung quy trinh
polyme hoé compozit. Phan 161 cua mdi vi du twong Gmg ¢ ty 1é cia monome ¢6 nhém
chirc (nhu hydroxyl va axit monome) thip hon so véi phan vo. Phan vo ctia mdi vi du
twong mg c6 ty 1€ monome c6 nhoém chuc cao hon so voi phan 16i. Latec thu dugc &
vi du 2 ¢6 nhiét dd chuyén hoa thay tinh (Tg) cao hon. Latec thu dugc & vi du 4 dugc
diéu ché béng cach st dung chét hoat dong bé mit mam Bisomer PEM6 LD. Latec thu
duge ¢ vi du 5 ¢6 thanh phﬁn monome khac nhau. Latec thu dugc & vidu 5 va vidu 6

¢6 cac latec c6 phan 16i ciing va phén vo mém.

Bang | (nhya thu duoc ¢ cac vi dy)

1 2 3 4 5 6
Nhya Vidul | Vidu2 | Vidu3 | Vidu4 | ViduS | Vidu6
Ti 16 phan 16i/phan vo

.. 1/4 1/4 1/4 1/4 1/4 1/4

HPMA (khoi luong)
Ti 1& phan 15i/phan vo

- 1/5 1/5 1/5 1/5 1/5 1/5
MAA (khoi lugng)
C& hat 137nm | 1330m | 396mm | 827nm | 354nm | 375nm
Ham luong gel 76% 66,5% | 85% 83.3% 68% 85%
D¢ 6n dinh latec dndinh | dndinh | ndinh | éndinh | éndinh | 6ndinh
Core Fox Tg 10°C | 37.3°C | 10,5°C 10°C 68,5°C 72°C
Shell Fox Tg 15°C 45°C | 15.4°C 15°C -12,4°C | -11,80°C

Vi du 8 (Piéu ché ché pham tao 16p phi)

Sau ché phim phu duoc thé hién trong Bang 2 dudi day dugc pha ché voi dung

mdi va sap khac nhau. Thanh phan ctia 16p phit duge tém tat dudi day:
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Nhua (vidu 1-6): 453 g

Sap (Lanco Glido 6502 tir Lubrizol): 0,8 g

Propylen glycol: 4 g

Chét rén cta 16p phi cudi: 40%

Ché phdm phu dugc pht 1én nén 211 TFS va duge nung trong 9 gidly ¢ nhiét do
dinh kim loai 12 234°C. Khéi luong 16p phu dao dong trong khoang tir 6,5 dén 8 msi.
Két qua thir nghiém duoc tém tit trong bang 2 dudi day. Mang phu ¢6 do déo/do bam
dinh tuyét voi va dap tng hoa rén tot & thoi gian dimg ngan trén ca nén nhom 1an nén
211 TFS. Latec thu dugc & vi du 1 va vi du 2 ¢6 ¢& hat nho hon va cho théy muc
phong rdp trong budng sdy trén mang. Latec thu dugc & vi du 2 ¢ nhiét do chuyén
héa thuy tinh cao hon cho thiy mot s6 vét ran trén cdc dang hat Ericksen. Latec thu

duoc ¢ vi du 4 ¢6 tinh ndng gia cong trong nudc va latec lang trong tudn kém.

Bang 2
Nhua Vidul | Vidu2 | Vidu3 | Vidu4 | Vidu5 | Vidu6

D6 bén chong duc (Ngam

90 phut & xu ly 250°F <1 1-2 <1 3 2 <1

(~121°C)

Vét ran MEK 50 60 50 20 20 40
Khong Khong | Khong | Khong | Khong

Che dang hat Ericksen co Vé:[ Ran co Vé:[ co vé:[ co Vé:[ co vé‘t
ran va ranva | ranva | ranva | ranva
nut gay nut gdy | nut gdy | nut gdy | nut gay

Do bam dinh 0 0 0 0 0 0

Mitc phong rop Rt it Co Khong | Khong | Khéng

Ché phim thu duogc & cac vi du 1, 3 va 5 duge minh hoa trong bang 2 duge phu
1én nén 211 TFS dé tao ra khdi luong mang nam trong khoang tir 6,5 dén 8 msi. Cac
tdm panen duoc gia cong thanh 202 tAm trén mot 1an Shell Press va dugc chuyén thanh
202 ndp d6 ubng. Nip nay dugc danh gid trong mot sd thir nghiém va céc két qua dugc

t6m tat trong bang 3.
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Béang 3

Vidul | Vidu3 | Vidu5

Gia cong & 250°F (~121°C) v6i hoi nudc (Enamel
4,80 2,13 3,50
Rater)
Gia cbng trong nuéc dugc ngdm 90 phut 6 250°F
9,87 5,50 13,37

(~121°C) (Enamel Rater)
Do bén chong duc cua kim loai phoi dong sulfat trong
30 phut
Viéch tm panen 0 0 0
Dinh tan 1 0 <1
Diém <1 0 2
Axit xitric 2% 60 phut & 250°F (~121°C)
Db mo 0 <1 1
Mirc phdng rdp Ritit | Khéng | Khong
Do bam dinh <1 0 0
Enamel Rater 41,6 9.1 145,8
Ca phé duoc axit hoa 60 phut & 250°F (~121°C)
Do mo 0 0 0
Muc ngd mau 1 1 1
Miic phdng rdp Ratit | Khong | Khong
Do bam dinh <1 0 0
Enamel Rater 46,2 13,4 99
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YEU CAUBAO HO
1. Nhii twrong latec compozit chtra:

a) 16i dugc tao thanh tur thanh phan monome chua bdo hoa kidu etylen thir nhét,

chat 6n dinh bao gbm axit manh va chat khoi mao; va

b) v6 tao thanh xung quanh 16i tir thanh phan monome chua bao hoa kiéu etylen
thir hai ¢6 s6 nhom chirc 16n hon thanh phin monome chua bdo hoa kiéu etylen thir

nhét.

2. Nhil trong latec compozit theo diém 1, trong d6 nhil trong latec compozit con chira

chét tao lién két ngang.

3. Nhil tuong latec compozit theo diém 1, trong d6 thanh phan monome chua bdo hoa
kiéu etylen thir nhét 14 it nhit mot trong sd tripropylen glycol di(met)acrylat, dietylen
glycol di(met)acrylat, etyl glycol di(met)acrylat, 1,6-hexanediol di(met)acrylat,
glyxerol  di(met)acrylat, glyxidyl metacrylat, 1,4-butanediol di(met)acrylat,
hydroxypropyl (met)acrylat, axit (met)acrylic, monome vinyl, monome acrylic,
monorﬁe alylic, monome acrylamit, vinyl este, vinyl halogenua, vinyl hydrocacbon
thom, monome vinyl hydrocacbon béo, vinyl alkyl ete, monome acrylic, 1,3-butylen
glycol (met)acrylat, polyalkylen glycol di(met)acrylat, dialyl phtalat, trimetylolpropan

tri(met)acrylat, divinylbenzen, divinyltoluen, trivinylbenzen, hodc divinylnaphtalen.

4. Nhil teong latec compozit theo diém 2, trong d6 chét tao lién két ngang bao gbdm
nhua phenolic, ure-formaldehyt, phenol-formaldehyt, benzoguanamin formaldehyt,

hodc hdn hop cta chiing.

5. Nhil twong latec compozit theo diém 1, trong d6 thanh phan monome chua bdo hoa
kiéu etylen thir nhat ky nudc hon so véi thanh phin monome chua bio hoa kiéu etylen
th hai.

6. Nhii tuwong latec compozit theo diém 1, trong d6 chat én dinh bao goém axit

dodexylbenzen sulfonic.

7. Nhii tvong latec compozit theo diém 1, trong d6 thanh phan monome chua bao hoa
kiéu etylen thir hai 1a it nh4t mot trong s tripropylen glycol di(met)acrylat, dietylen
glycol di(met)acrylat, etyl glycol di(met)acrylat, 1,6-hexanediol di(met)acrylat,
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glyxerol  di(met)acrylat, glyxidyl metacrylat, 1,4-butanediol di(met)acrylat,
hydroxypropyl (met)acrylat, axit (met)acrylic, monome vinyl, monome acrylic,
monome alylic, monome acrylamit, vinyl este, vinyl halogenua, vinyl hydrocacbon
thom, monome vinyl hydrocacbon béo, vinyl alkyl ete, monome acrylic, 1,3-butylen
glycol (met)acrylat, polyalkylen glycol di(met)acrylat,dialyl phtalat, trimetylolpropan

tri(met)acrylat, divinylbenzen, divinyltoluen, trivinylbenzen, hodc divinylnaphtalen.
8. Ché phdm phu dugc didu ché theo phuong phap bao gbm cac bude:

a) tron thanh phén monome chua bdo hoa kiéu etylen tha nhét, chét 6n dinh bao

gbm axit manh va chat khoi mao dé tao ra polyme nhii trong;

b) polyme hoa polyme nhii twong bang thanh phdn monome chwa bao hoa kiéu
etylen thtr hai dé tao ra nhii trong latec compozit bao gdm v6 bao quanh 15i, trong d6
v6 c6 6 nhém chire 16n hon 16i; va

¢) cho nhii twong latec compozit phan tng v6i chét lam trung hoa dé tao ra ché
pham phu.

9. Ché phidm phu theo diém 8, trong d6 phan tng cua nhii twong latec compozit véi

chat lam trung hoa dugc thuc hién véi su c6 mét ciia dung moi.

10. Ché phdm phu theo diém 9, trong d6 nhil tvong latec compozit con chira chat tao

lién két ngang.

11. Ché phdm phu theo diém 8, trong d6 chét tao lién két ngang bao gébm nhua
phenolic, ure-formaldehyt, phenol-formaldehyt, benzoguanamin formaldehyt, hoac

hdn hop ctia chiing.

12. Ché pham phu theo diém 8, trong d6 thanh phan monome chua bio hoa kiéu etylen
thar nhét 1 it nht mot trong s tripropylen glycol di(met)acrylat, dietylen glycol
di(met)acrylat, etyl glycol di(met)acrylat, 1,6-hexanediol di(met)acrylat, glyxerol
di(met)acrylat, glyxidyl metacrylat, 1.4-butanediol di(met)acrylat, hydroxypropyl
(met)acrylat, axit (met)acrylic, monome vinyl, monome acrylic, monome alylic,
monome acrylamit, vinyl este, vinyl halogenua, vinyl hydrocacbon thom, monome

vinyl hydrocacbon béo, vinyl alkyl ete, monome acrylic, 1,3-butylen glycol
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(met)acrylat, polyalkylen glycol di(met)acrylat, dialyl phtalat, trimetylolpropan

tri(met)acrylat, divinylbenzen, divinyltoluen, trivinylbenzen, hodc divinylnaphtalen.

13. Ché pham phii theo diém 8, trong d6 thanh phan monome chua bao hoa kiéu etylen

tht nhét ky nudc hon so véi thanh phan monome chwa bao hoa kiéu etylen th hai.
14. Ché phdm phu theo diém 8, trong d6 ché pham phii c6 lugng gel 16n hon 35.

15. Ché phdm phi theo diém 8, trong d6 chét 6n dinh bao gdm axit dodexylbenzen

sulfonic.

16. Ché phidm phu theo diém 8, trong d6 chdt 1am trung hoa bao gébm amoniac,

dimetylethanolamin, 2-dimetylamino-2-metyl-1-propanol hodc hon hgp cia chung.
17. Nhii twong latec compozit chira:

a) 16 dugc tao thanh tir thanh phdn monome chua bao hoa kiéu etylen thir nhat,

chat on dinh bao gom axit manh va chat khoi mao; va

b) v6 tao thanh xung quanh 15 tir thanh phin monome chwa bao hoa kiéu etylen
thtr hai ¢6 s nhém chire 16n hon thanh phdn monome chua bio hoa kiéu etylen thir

nhét, tao thanh hat latec c¢6 kich ¢ hat 16n hon 300 nm.

18. Nhii tuong latec compozit theo diém 17, trong dé nhii twong latec compozit con

chira chét tao lién két ngang.

19. Nhii twong latec compozit theo diém 17, trong d6 thanh phan monome chua bio
hoa kiép etylen th nhét 1a it nhit mot trong sb tripropylen glycol di(met)acrylat,
dietyleﬁ glycol di(met)acrylat, etyl glycol di(met)acrylat, 1,6-hexanediol
di(met)acrylat, glyxerol di(met)acrylat, glyxidyl metacrylat, 1,4-butanediol
di(met)acrylat, hydroxypropyl (met)acrylat, axit (met)acrylic, monome vinyl, monome
acrylic, monome alylic, monome acrylamit, vinyl este, vinyl halogenua, vinyl
hydrocacbon thom, monome vinyl hydrocachon béo, vinyl alkyl ete, monome acrylic,
1,3-butylen glycol (met)acrylat, polyalkylen glycol di(met)acrylat, dialyl phtalat,
trimetylolpropan tri(met)acrylat, divinylbenzen, divinyltoluen, trivinylbenzen, hodc

divinylnaphtalen.

20. Nhil trong latec compozit theo diém 17, trong d6 thanh phan monome chwa bio
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hoa kiéu etylen thw hai 12 it nhat mot trong sé tripropylen glycol di(met)acrylat,
dietylen glycol di(met)acrylat, etylen glycol di(met)acrylat, 1,6-hexanediol
di(met)acrylat, glyxerol di(met)acrylat, glyxidyl metacrylat, 1,4-butanediol
di(met)acrylat, hydroxypropyl (met)acrylat, axit (met)acrylic, monome vinyl, monome
acrylic, monome alylic, monome acrylamit, vinyl este, vinyl halogenua, vinyl
hydrocacbon thom, monome vinyl hydrocacbon béo, vinyl alkyl ete, monome acrylic,
1,3-butylen glycol (met)acrylat, polyalkylen glycol di(met)acrylat, dialyl phtalat,
trimetylolpropan tri(met)acrylat, divinylbenzen, divinyltoluen, trivinylbenzen, hodc

divinylnaphtalen.

21. Nhii twong latec compozit theo diém 17, trong d6 chét tao lién két ngang bao gdm
nhya phenolic, ure-formaldehyt, phenol-formaldehyt, benzoguanamin formaldehyt,

hodc hdn hop ctia ching.

22. Nhii twong latec compozit theo diém 17, trong d6 thanh phin monome chua bio
hoa kiéu etylen thtr nhat ky nu6ce hon so véi thanh phan monome chua bao hoa kiéu

etylen th( hai.

23. Nhil twong latec compozit theo diém 17, trong d6 chédt én dinh bao gom axit

dodexylbenzen sulfonic.
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