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(57) Sdng ché d¢ xuit copolyme ghép rugu polyhydric géc ddu mang chic
hydroxyl c6 thé sir dung dugc dé tao ra cdc hén hogp phit vi céc bé mat dugc phil.
Theo mot s6 phuong 4n, hdn hgp phit duge sir dung dé phl cho cic d& nhu céc
chat bao géi va twong tu dé cat giir thyc phdm va dé uong. Copolyme ghép rugu
polyhydric acrylic goc dau mang chitc hydroxyl c6 thé dugc diéu ché bdi viec
gia nhiét dau thyc vat da epoxy héa va vat liéu mang chitc hydroxyl véi su c6
mat clia chat xic tdc axit dé tao ra rugu polyhydric goc ddu mang chitc hydroxy,
va phan ung cua ruou polyhydric géc ddu mang chitc hydroxy véi hén hop clia
thanh phan monome chua bao hoa etylen véi su ¢ mit clia chat khoi mio dé tao
ra copolyme ghép ruou polyhydric acrylic goc ddu mang chic hydroxyl. Hén
hop phii c6 thé dugc diéu ché€ bdi viéc tao lien két ngang cho copolyme ghép
rugu polyhydric acrylic géc ddu mang chic hydroxyl bang chat tao lién két

ngang.
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Linh vue k§ thuit dwgce dé cap

Sang ché lién quan dn copolyme ghép rugu polyhydric acrylic gbc ddu mang
chitc hydroxyl, hdn hop phii duge tao ra tir copolyme ghép rugu polyhydric acrylic
gbc diu mang chirc hydroxyl, phwong phép phii dé bing hdn hop phu nay, va @ dugc
phii bang hdn hop phii nay.

Tinh trang k§ thuit ciia sang ché

K§ thuét hién nay chi yéu 13 dya trén co s& cong nghé nhwa epoxy dugc dong
rin bing nhwa amin va phenolic. Hdn hop phii dwgc tao ra tir nhura epoxy trén co s&
bisphenol A di dugc sir dung dé phii bao géi va vat dung cho thuc phim va db ubng.
Tuy nhién, ¢6 nhu ciu ciia da sé ngudi tiéu ding va chi céng ty d6i véi hdn hop phu
khéng c6, hoic hdu nhur khéng c¢6 bisphenol A trong bao géi va vat dung cho thuc
phim va b ubng.

Patent My s6 5,728,796 & cap téi quy trinh bao gdm phan tmg ciia hop chét
chtra epoxit v6i hop chit chira hydroxyl béo véi su c6 mit ciia chit xic tic axit
sulfonic. Quy trinh niy dugc st dung dé tao ra nhua epoxy c6 trong lugng phén tir

cao.

Patent My s6 4,012,559 mé ta hdn hop phii déng rén duge bing cach chiéu xa
chira copolyme acrylic, hop chét da chirc c6 trong luong phan tir khéng 16n hon 2000,
va diu thuc vat da epoxy hoéa. Didu duogc giai thich 13 hén hop da déng rén nay c6 thé

phii duge 1én trén kim loai ¢ tao ra san phim kim loai d4 dugc phu.

‘ Guo, et al.,, Rigid Polyurethane Foams Based on Soybean Oil, Journal of
Applied Polymer Science, Vol. 77, 467-473 (2000) d& cap t&i phan (g cia diu dau
trong di epoxy héa véi metanol dé tao ra rugu polyhydric gbc diu d4u tuong da
epoxy hoéa dugc sir dung dé diéu ché bot polyuretan dé sir dung trong viéc bao gbi va

ngén cach.
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Céng bd don yéu ciu cép patent My s6 2008/0302694 mé ta hdn hop phi déng
rin dugc bﬁng céch chiéu xa chira oligome géc déu thuc vat da epoxy hoa dugce diéu
ché tir phan tmg cta diu thuc vit da epoxy hoa va acrylat mang chirc hydroxyl hoic
metacrylat mang chitc hydroxyl véi su ¢6 mit ctia chit xuc téc axit sulfonic. Hon hop

nay c6 thé dugc sir dung 1am chét bao géi trong viéce cét giit thuc phim.

Patent Anh s6 GB 2428678 d& cap t6i viéc didu ché triglyxerit gbc diu hat nho
da cai bién tir polyetylenglycol metacrylat va diu hat nho da epoxy hda véi su c6 mat
ctia chit xuc tic axit, trong do triglyxerit gbc dau hat nho d3 cai bién dugc tron vai

dung dich cua axit acrylic va kali persulfat.

Cong bb don quic té s6 WO 2006/096321 dé cap t6i dau hat lanh d4 epoxy héa
dugc tron véi axit acrylic, tiép d6 13 phan ng clia diu hat lanh da axetyl héa véi

hydroxyl metacrylat véi su c6 mit ciia benzoyl peroxit.

An phim "Ethoxylated Soybean Polyols for Polyurethanes" (J. Polym. Environ.
(2007) 15:237-243) d cap t6i viéc diéu ché rugu polyhydric ciia d4u tuong biang phan
g m& vong diu d4u tuong d3 epoxy héa bing hop chét c¢6 hoat tinh hydro.

Patent My sb 4,212,781 dé cép t6i quy trinh dé cai bién nhya epoxy thong qua
phan g v6i monome c6 thé ddng tring hop dwoc v6i sir ¢6 mit cia chit khoi mao.
Polyme ghép dugc tao ra tir nhua epoxy bang cich ghép polyme cong 1én trén mach
chinh béo cua nhua epoxy. Quy trinh nay dugc bdc 10 13 hiru ich dé ché tao hdn hop
polyme ding cho hdn hop phi.

C6 mong muén 14 tao ra 16p phi bao goi khéng chira bisphenol A hodc hiu nhu
khong c6 bisphenol A. Copolyme ghép rugu polyhydric acrylic gbc diu mang chirc
hydroxyl theo sang ché c6 thé dugc sir dung trong viéc diéu ché hdn hop phu thich
hop, khong ké nhimg cai khéc, 1am 16p phu bao g6i cho thuc phim va bao géi va vat
dung dd uéng. Chung cé thé dugc diéu ché dé tao ra chét phu ¢6 ¢ dac cao hon va do

bén &n mon dugce cai thién so véi hé phu epoxy thuong mai.
Ban chat ky thuit cia sang che

Phuong phap theo sang ché c6 kha ning tao ra chét phi c6 d bén an mon tbt
hon va c6 d6 dic cao hon so v6i mét s§ 16p phu da biét hién nay. P9 dic cao hon cho

phép bé mit phii rong hon trong nguyén cong moét hanh trinh.
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Sang ché dé xuit quy trinh dé san xuét copolyme ghép rugu polyhydric acrylic
gbc diu mang chirc hydroxyl. Quy trinh nay c6 thé dugc thyc hién trong thiét bi phan
tmg don hoic trong nhiéu thiét bi phan img. Theo mdt sb phuong 4n clia sang ché,
copolyme ghép rugu polyhydric acrylic gbc diu mang chirc hydroxyl dugc diéu ché
b&i phuong phap bao gdm céc bude phan g ciia ddu thuc vt da epoxy hoéa vé6i cht
mang chirc hydroxyl v6i su cé mit ciia chit xiic tac axit dé tao ra ruou polyhydric gbe
diu mang chirc hydroxy, va phan tng cta rugu polyhydric gbc dau mang chic
hydroxy véi thinh phin monome chua bdo hoa etylen véi su c6 mit ciia chit khoi mao

dé tao ra copolyme ghép rugu polyhydric acrylic gbc diu mang chirc hydroxyl.

Séng ché cling dé cp t6i hdn hop phii bao gdm copolyme ghép rugu polyhydric
acrylic gbc diu mang chirc hydroxyl duoc didu ché boi phuong phap bao gdbm budc
phan g cta dau thuc vt da epoxy héa véi chit mang chirc hydroxyl véi su c6 miit
clia chat xtic tic axit dé tao ra rrou polyhydric géc diu mang chirc hydroxy, phan ting
ctia rugu polyhydric gbc ddu mang chirc hydroxy véi thanh phin monome chua bio
hoda etylen v6i su c6 mit ciia chét khoi mao dé tao ra copolyme ghép ruou polyhydric
acrylic gbc diu mang chirc hydroxyl, va tao lién két ngang cho copolyme ghép ruou
polyhydric acrylic gbc diu mang chirc hydroxyl v&i chét tao lién két ngang dé tao ra
hén hgp phi.

Theo m6t s6 phwong 4n, sing ché d& xut phuong phap phi 1én dé bing cach
tron copolyme ghép ruou polyhydric acrylic gbc diu mang chie hydroxyl véi chét tao
lién két ngang dé tao ra mdt hdn hop, phit hén hop nay 1én dé, va tao lién két ngang
cho hdn hop nay. P& dugc phii bang hdn hop phit ndy ciing duge d& xuit. Theo mét sb
phwrong 4n, dé nay c6 thé 1a hop hoic 13 bao go1.

M0 ta vin tit hinh vé

FIG.1 12 hinh v& minh hoa cac diu vo d hop dugc sir dung trong thir nghiém
déanh gia & vi du 6.

M@ ti chi tiét sing ché

Khi duoc sir dung trong céc phuong 4n di néu trén va cac phuong dn khac
trong phin mé ta va yéu ciu bao hd dugc md ta & day, cac thuat ngit dudi ddy noi

chung 14 c6 nghia nhur d4 chi ra, song cach hiéu ciia chung khong nhim gi6i han pham
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vi ciia sdng che n€u loi ich cia sdng ché 1a dat dugc bang cach suy luin mot cach hiéu

rdng hon cho céc thuét ngit duédi day.

Khac véi cac vi du thuc hién, hodc khi dugc chi ra cu thé, tit ca cac sb biéu
hién céc lugng clia cic thanh phin, cac didu kién phén mg, va v.v. dugc sir dung trong
phan md t va yéu cdu bao hd déu phai dugc hidu 1a dugc cai bién trong moi trudng
hop baéi thuat ngit "khoang". Do d6, trir khi dugc chi ra mot cach cu thé, cac thong sb
s6 hoc néu trong phin mo ta va yéu ciu bao hd kém theo chi sy gin dung c6 thé thay
dbi tuy thudc vao céc déc tinh dugce mong mudn cin dat dugc bsi séng ché. R4t han
hiru, va khéng nhim gi6i han kha ndng ap dung cic phuong an twong duong véi pham
vi ciia cdc yéu cau bao hg, mbi thong sb chi sé sé hoc cin dugc két cdu trén phuong
dién s ctia cac con sb dang ké va phuong 4n bao quanh thong thudng. Tuy nhién, céc
thong s6 va cac khoang sb hoc thiét 1ap pham vi rong cia sang ché chi su gin dung,
céc gia tri s6 hoc néu trong cac vi du cu thé dugc dua ra cang chinh xac t¢i mic co
thé. Tuy nhién, cac gia tri s hoc bit ky, ban than chira céc sai s§ nhét dinh dugc tao ra
mdt cach tit yéu tir 46 1éch chudn c6 tir cac phép do thir nghiém tuong tng ctia ching.
Trir khi c6 chi din khac dugc chi ra mdt cach cu thé, tit ca cac ph@“m trdm, cic ty 1€ va
céc phan ty 1¢ néu & déy 1a duoc tinh theo khéi luong va cu thé 1a trir khi c6 chi din
khac dugc néu ra mot cach dic biét, cac phén ty 1€ cua céc thanh phé"ln trong cac hon
hop dugc mo ta duge tinh theo phén tram tinh theo téng khéi lvong cia hén hop cta
cac thanh phin nay.

Ciing & day, cic mo ta cac vé khoang s hoc bdi cic diém cudi bao gOm tit ca
cac sb nim trong khoang nay (vi du khoang tir 1 t6i 5 bao gém 1, 1,5, 2, 2,75, 3, 3,80,
4,5,v.v..)

Ciing & ddy, cac thuat ngir "mot", "it nhit mot", va "mdt hodc nhiéu" duogc sur
dung tuong duong nhau.

Ciing & dy, thuat ngfr "bao gdm" va céc bién thé cia né khong c6 nghia 1a gigi
han khi c4c thuat ngit nay biéu hién trong phin mo ta va yéu céu bao hd.

Céc thuat ngit "vi du", "khéng nham gi6i han" va tuong tu, cling nhu cac hgp
chit, cac khoang, cic thong sb dwoc dua ra lam vi dy va twong tu duge dé cap trong
phin mé ta va yéu ciu bao hd 1a duge dy liéu dé nhén dién cic phuong 4n ciia sing

ché theo cach thirc khéng nhim gii han. Cac hop chét, cac khoang, cic thong sb khac

-5-



21841

va twong ti c¢6 thé dugc sir dung béi cic chuyén gia trong linh vuc ma khong nim
ngoai pham vi va tinh than ciia séng ché.

Séng ché @ xuét cic dé dwgc phi it nhit mot phin bing hén hop phu theo sing
ché va cac phuong phép d& phu cho cac dé nay. Thuét ngit "dé" khi dugc sir dung &
day bao gﬁ“)m, nhung khong nhdm muc dich gidi han, cac vo dd hodp, céac vd dd hop kim
loai, bao gobi, vat dung, dd dung, hodc cac phén bét ky ciia ching dugc sir dung dé gitt,
tiép gidp hoic tiép xiic loai bat ky cia thuc phdm hodc dd ubng. Ngoai ra, céc thuat
ngir "dé", "hop dung thuc phém", "vat dung thuc phém" va tuong tu bao gém, duogc
dua ra lam vi dy ma khong nhim muc dich gidi han, "cac dhu hop dung", ching cd thé

duoc dép tir phoi ddu hop va dugc sir dung dé bao géi thie phim va cc db udng.

Sang ché dé xuit cac phuong phap dé diéu ché copolyme ghép rugu polyhydric
acrylic gbc diu mang chirc hydroxyl bdi phan img ciia ddu thuc vt d epoxy héa véi
chét mang chirc hydroxyl v4i su cd mét cia chét xuc tac axit dé tao ra rugu polyhydric
gbc ddu mang chirc hydroxy, va phan tmg clia rugu polyhydric gbc diu mang chirc
hydroxy vé6i thanh phdn monome chura bdo hoa etylen véi s c6 mit ctia chit khoi mao
dé tao ra copolyme ghép ruou polyhydric acrylic géc diu mang chirc hydroxyl.
Copolyme ghép ruou polyhydric acrylic gbc ddu mang chirc hydroxyl c6 thé dugc st
dung, khéng ké nhimg cai khac, trong viéc diéu ché cac 16p phi bao goi. Theo mot sb
phuong én ciia sang ché, copolyme ghép rugu polyhydric acrylic gbc diu mang chire
hydroxyl dugc tao lién két ngang bing chét tao lién két ngang dé tao ra hdn hop phu

cho thuc pham va céc bao géi va vat dung d6 uong.

Theo mdt sb phuong 4n ciia sang ché, copolyme ghép rugu polyhydric acrylic
gbc diu mang chirc hydroxyl dugc hoa vao trong dung méi va céc hdn hop phu mang
nudc. Cac hdn hop phii mang dung méi theo mdt s6 phwong an chira, duge dwa ra lam
vi du ma khéng nhim muc dich gi6i han, thanh phin monome chwa bdo hoa etylen bao
gém, nhung khong nhim muc dich gi6i han, cdc monome chua bdo hoda etylen khong
mang chirc nhu, dugc dua ra lam vi du ma khong nhim muc dich gi6i han, butyl
acrylat, metyl metacrylat, styren, va tuong tu, va tily ¥ cling v6i cdc lugng nhod nhét
clia cAc monome mang chirc nhu, dugc dua ra 1am vi du ma khong nhim muc dich
gi61 han, hydroxy propyl metacrylat, hydroxy etyl acrylat, glyxidyl metacrylat, acrylic

axit, axit metacrylic va tuong tyu, cling nhu hdn hop cita chiing. Theo mot sé phuong
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an cua sang ché, cdc monome mang chirc hydroxyl dugc bd sung v6i ham lwong nim
trong khoang tir 0 t6i 30% khéi ctia hdn hop thanh phdn monome chwa bio hoa etylen,
va cdc monome mang chirc axit dugc bd sung v6i ham lugng ndm trong khoang tir 0
t61 30% khdi ctia hdn hop thanh phin monome chua bdo hoa etylen. Céc hén hop phu
mang nudc theo mot sé phurong 4n ciia sang ché chira cic monome khong mang chirc
va mang chirc hydroxyl nhu da liét ké & trén, vdi cdc ham lugng cao hon ciia monome
mang chirc axit dé lam cho hén hop nay d& phén tén trong nudc hon. Theo mot sb
phuong an, khoang tir 10 t6i 50% khdi lugng ctia hdn hop thanh phin monome chua
bio hoa etylen 12 monome mang chirc axit. Theo mot s phuong 4n, monome mang
chirc axit 14 axit metacrylic. Trong trudng hop nay, copolyme ghép rugu polyhydric
acrylic gbc diu mang chitc hydroxyl dugc nghich chuyén thanh nuéc theo mot sb
phuong 4n bang cich b sung bazo trung hoa, nhrr ma khéng nhim muc dich gi6i han,
amoniac hodc amin bic ba nhu ma khong nhim muc dich gi6i han, dimetyl etanol
amin, va nudc. NV cubi cling (ham lugng cic chit khong d& bay hoi tinh theo khéi

lwong) 12 nim trong khoang tir 15 t6i 40% khéi luong theo mét s6 phwong 4n.

Déu thuc vat da epoxy hoda cé thé duoc str dung mot minh hodc két hop véi dau
thuc vét d3 epoxy héa khac. Dau thuc vat da epoxy hoéa cé thé dugc didu ché tir diu
thuc vt béng cach, dugc dua ra 1am vi du ma khong nhim muc dich gi6i han, bd sung
hydro peroxit va axit focmic hodc axetic vao du thuc vat, va sau d6 giit hdn hop nay &
nhiét dd cao cho dén khi mot phén hodic toan bd cac lién két d6i cacbon-cacbon duge

chuyén hoa thanh cc nhém epoxit.

Céc du thuc vat chtra chu yéu 12 glyxerit 12 c4c trieste clia glyxerol va c4c axit
béo khéc nhau vé& d6 bao hoa. Puge dua ra 1am vi du ma khong nhim muc dich gidi
han, dau thuc vit d3 epoxy hoa dé ding theo sang ché c6 thé duoc 1am tir diu thuc vét
(c4c triglyxerit axit béo) nr ma khéng nhim muc dich giéi han, céc este ciia glyxerol
va céc axit béo c6 mach alkyl c6 d6 dai nim trong khoang tir 12 t6i 24 nguyén tir
cacbon. Glyxerit axit béo 1a cac triglyxerit trong cic dau glyxerit chua bdo hoa néi
chung dugc goi 14 cac déu kho hoic cdc diu ban khd. Céac dau khd bao gf‘)m, duoc dua
ra lam vi du ma khong nhim muc dich gidi han, déu hat lanh, dAu tia t6 va su két hop
ctia chiing, trong khi cac dau ban kho bao gdm, nhung khong nhim muc dich gi6i han,

diu gb thong, diu dau tuong, diu rum va su két hop cia ching. Céc diu triglyxerit
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theo mot s phuong 4n ¢ cic mach axit béo gidng hét nhau hodc theo cach khic c6
cac mach axit béo khac nhau dugc gin vio cing mdt phan tir glyxerol. Theo mot sb
phuong 4n, céc diu c6 cic mach axit béo chira céc lién két doi khéng tiép hop. Theo
mdt s§ phuong 4n, cic mach axit béo c6 lién d6i da tiép hop hodc lién két doi don
dugc sir dung véi céc lugng nhod. P chua bio hoa lién két ddi trong glyxerit c6 thé
duoc do bing gi4 trj (s) iot thé hién mirc d chwa bao hoa lién két déi trong cac mach
axit béo. Cac diu glyxerit béo chua bo hoa dugc sir dung theo mot s phuong 4n cua
séng ché c6 gia tri iot 1n hon khoang 25 va theo cich khac 13 nim trong khoang tir

100 t6i 210.

Dau thyc vét c6 trong tu nhién dé diing theo sang ché c6 thé dugc dua ra 1am vi
du ma khong nhim muc dich gii han, 13 c4c hdn hop ciia cac mach axit béo c6 mit &
dang glyxerit, v bao gdm, nhung khoéng nhim muc dich gi6i han su phan bd cua cac
este axit béo cita glyxerit, trong d6 su phin bd axit béo c6 thé 12 ngiu nhién nhung van
nim trong khoang da thiét 1ap c6 thé thay dbi & mirc d6 vira phai tuy thudc vao céc
diéu kién phat trién ctia ngudn cép thuc vat. Dau dau twong diroc sir dung theo mot sé
phuong 4n bao gdm khoang céc axit béo gbm 11% axit palmitic, khoang 4% axit
stearic, khoang 25% axit oleic, khodng 51% axit linolenic, va khoang 9% axit linoleic,
trong d6 cac axit oleic, linoleic va linolenic 1 c4c axit béo chura bdo hoa. Dau thuc vat
chira bdo hoa duge sir dung theo mdt s phuong 4n cia sang ché, bao gbm, nhung
khong nhim muc dich gi6i han, cic ddu glyxerit chira céc este glyxerit axit béo chua
bdo hoa khong tiép hop nhu, khéng nhim muc dich giéi han, cic axit béo linoleic va

linolenic.

Céc dau glyxerit chira bdo hoa bao gdm, nhung khong nhim muc dich gi6i han,
dau ngll cbe, dau hat bong, déu hat nho, dau hat gai, dAu hat lanh, diu mu tat hoang da,
dau lac, diu tia t6, dau hat thubc phién, dau hat cai, diu rum, du ving, déu dau tuong,
dau cdy huéng duong, diu cai hat diu, ddu g thong, va hdn hop cia ching. Glyxerit
axit béo dé dung theo sang ché bao gém, dugc dua ra lam vi du ma khong nhim muc
dich giéi han, chiing chira cdc mach axit béo linoleic va linolenic, cdc diu nhu ma
khong nhim muc dich gi6i han, du hat gai, dau hat lanh, diu tia td, diu hat thudc
phién, diu rum, dau dau tuong, dau cdy huéng duong, du cai hat dau, diu g6 thong,

dau hat nho, dau song, dau ngii coc, va cic dau tuong tu chira cdc mirc cao cla glyxerit
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axit béo linoleic va linolenic. Glyxerit c6 thé chira cic lwong nhé hon cia céc axit béo
chua bdo hoa theo mét s6 phuong 4n. Pugc dua ra 1am vi dy ma khong nhdm muc
dich gi6i han, diu dau twong c6 thé dugc sir dung chira chu yéu 1a glyxerit axit béo
linoleic va linolenic. Su két hop ctia cic dau nay dugc sir dung theo mdt sé phwong 4n
cua sang ché. Dau thuc vat c6 thé duge epoxy hoa hoan toan hodc khong hoan toan
bing cac phuong phap di biét, nhu dugc dua ra 1am vi du ma khéng nhim muc dich
gi6i han, bing cach sir dung céc axit nhu, khéng nhim muc dich gii han, peroxy axit
dé& epoxy hoa cac lién két d6i chwa bdo hoa ciia ddu thyc vat chira bdo hoa. Céc diu
glyxerit chura bdo hoa dugc sir dung theo mdt sé phwong 4n bao gdm mono-, di-
glyxerit va hdn hop ciia ching véi tri-glyxerit hodic cic este axit béo clia cac axit béo

da bao hoa hoic chua bao hoa .

Theo mdt sb phuong 4n, dau thuc vat d4 epoxy hoéa bao gdm diu ngii cbe, diu
hat bong, diu hat nho, du hat gai, diu hat lanh, diu md tat hoang da, dau lac, dau tia
t6, dau hat thudc phién, dau hat cai, diu rum, diu viung, du dau tuong, dau cdy huéng
duong, ddu cai hat diu, du gd thong, este ciia axit béo, monoglyxerit hoic diglyxerit

ciia cac dau nay, hodc hdn hop cia chiing.

Céc ngudn cp thuong mai cia dau thuc vt d3 epoxy héa dugc sir dung theo
mot sb phuong 4n cua sdng ché nhu, dugce dua ra 1am vi du ma khong nhim muc dich
gi6éi han, diu dau tuong dd epoxy hdéa dugc ban dudi nhdn hiéu "VIKOLOX" va
"VIKOFLEX 7170" c6 ban tir hdng Arkema, Inc, "DRAPEX 6.8" c6 ban tir hing
Chemtura Corporation, v "PLAS-CHECK 775" ¢6 ban tir hing Ferro Corp. Dau thuc
vét d3 epoxy héa khac dé ding theo sang ché bao gdm, dugc dua ra lam vi du ma
khong nhim muc dich gi6i han, dau hat lanh da epoxy hoa dugc ban dudi nhdn hi¢u
hang héa "VIKOFLEX 7190" ¢6 ban tir hdng Arkema, Inc. va "DRAPEX 10,4" c6 ban
tir hang Chemtura Corporation, diu hat béng da epoxy hoa, diu rum da epoxy héa va
hén hop ciia chiing. Diu dau tuong d4 epoxy héa dugc sir dung theo mot s6 phuong
an.

Theo médt sé phuong 4n cua sang ché, chit mang chirc hydroxyl bao gdm,
nhung khéng nhim muc dich gi6i han, propylen glycol, etylen glycol, 1,3- propan
diol, neopentyl glycol, trimetylol propan, dietylen glycol, polyete glycol, polyeste,
polycacbonat, polyolefin, polyolefin mang chirc hydroxyl, va hdn hop ciia chiing. Chét
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mang chitc hydroxyl bao gdm rugu theo mot sb phuong 4n nhu, khéng nhim muc dich
gi6i han, n-butanol, 2-etyl hexanol, rugu benzylic, va twong tr, mdt minh, hoic két

hgp véi céc diol hodc céc rugu polyhydric.

Theo mdt s6 phuong 4n, chit mang chirc hydroxyl c6 mit v6i lugng nim trong
khoang tir 1:99 t6i 95:5 tinh theo ty 1¢ khdi lugng giita chit mang chirc hydroxyl va
dau thyc vat da epoxy héa, va theo cach khéc 13 ndm trong khoang tir 5:95 t&i 40:60.
Theo mét s phuong 4n, ty 1& duong lugng giita nhém chirc hydroxyl cta chat mang
chirc hydroxyl va chirc oxiran trong dau thuc vat da epoxy hoa 13 ndm trong khoang tir
0,1:1 t6i 3:1. Theo mdt s phuong 4n, ty 16 dwong luong giita nhém chirc hydroxyl va
chitc oxiran trong dau thuc vt di epoxy héa 1a ndm trong khoang tr 0,2:1 t&i 3:1.
Theo mét s6 phuong 4n, ty 18 duong lwong giita nhém chirc hydroxyl ctia va d§ chirc

oxiran trong dau thuc vét da epoxy héa 1a khoang 0,2:1.

Chét xiic tac axit duoc sir dung dé tao thuén lgi cho phan img giita dau thuc vat
da epoxy hoéa v&i chit mang chirc hydroxyl c6 thé 14 chét xuc téc axit manh theo mot
s6 phurong 4n ciia sang ché nhu, dirgc dua ra 1am vi dy miu khéng nhim muc dich gi6i
han, mét hoic nhiéu axit sulfonic hodc axit manh khac (axit c6 do pKa khoang 3 hoic
thdp hon), axit triflic, mudi triflat ciia kim loai thudc nhém IIA, IIB, IIIA, IIIB hodc
VIIIA ciia bang hé thdng tudn hoan ciia cic nguyén t6 (theo cong uéc IUPAC 1970),
hén hop ciia cac mudi triflat nay, hodc hén hop ciia chung. Theo mot sb phuong an,
lwrong chét xic tic axit ¢6 thé nim trong khoang tr Ippm t&i 10000ppm, va theo cach
khéc 13 ndm trong khoang tir 10ppm t&i 1000ppm, tinh theo téng khéi luong ciia hdn
hop phéan g niy. Cac chit xfic tac bao gdm, dugc dua ra lam vi du ma khéng nhim
muc dich giéi han, cac chét xic téc triflat kim loai nhém ITA nhu ma khong nhim muc
dich giéi han, magie triflat, cic chit xiic tac triflat kim loai nhém IIB nhu ma khoéng
nhim muc dich giéi han, triflat km va cadimi, cic chét xic tac triflat kim loai nhém
IITA nhu ma khong nhim muc dich gi6i han, lantan triflat, cac chét xuc tac triflat kim
loai nhém IIIB nhu ma khong nhim muc dich giéi han, nhom triflat, va cac chit xic
tac triflat kim loai nhém VIIIA nhu ma khong nhim muc dich gidi han, coban triflat,
va su két hop clia chiing. Luong chit xuc tac triflat kim loai c6 thé nim trong khoang,
dugc dua ra lam vi du ma khong nhdm muc dich gi6i han, tir 10 t6i 1000ppm, theo

cach khéc 13 nim trong khoang tir 10 t6i 200ppm, tinh theo tdng khéi luong ciia hén
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hop phan tmg nay. Mot s6 phuong 4n ciia sang ché st dung chit xuc tac triflat kim loai
duéi dang dung dich trong dung méi hitu co. Céc vi du vé cic dung méi bao gbm,
nhung khong nhim muc dich gi61 han, nudc, cac rugu nhu n-butanol, etanol, propanol,
va tuong ty, cling nhu cidc dung moi hydrocacbon thom, cdc dung méi phan cuc vong
béo nhu, dugc dua ra lam vi du ma khong nhdm muc dich gi6i han, céc keton vong
béo (vi du, xyclohexanon), cdc dung méi phan cuc béo, nhu, dugc dua ra lam vi du ma
khéng nhim muc dich giéi han, céc alkoxyalkanol, 2-metoxyetanol, cac dung moi

khong mang chirc hydroxyl, va hdn hop ciia chiing.

Theo mot sb phuong én, diu thyc vat da epoxy hda véi chét mang chic
hydroxyl dugc gia nhi€t véi sy c6 mit cuia chét xiic tic axit t6i nhiét d6 ndm trong
khoang tir 50 t&i 200°C. Tiy ¥, dung méi c6 thé dugc bao gdm trong qué trinh tdng
hop dau thuc vét da epoxy hoéa bing chit mang chirc hydroxyl @& gitp cho viée kiém
soat 6 nhét. Theo mot sb phuong 4n, dung mdi bao gém, duoc dua ra lam vi du ma
khéng nhim muc dich giéi han, keton nhu, khéng nhim muc dich giéi han, metyl
amyl keton, dung méi thom nhw, khéng nhim muc dich giéi han, xylen hoic Aromatic
100, dung moi este hodc dung méi khong mang chirc hydroxyl khac, va hdn hop clia
chiing. Khoang tir 0 t6i 90% dung méi tinh theo téng khéi luong ciia hdn hop phén
g duoc st dung trong cic phuong 4n khac nhau theo sang ché, va theo cach khac
khoang tir 5 t61 30% duogc sir dung. Sau khoang tir 2 t6i khodng 3 gid, >90% cac nhém
epoxit dugc ti€u thu theo mot sb phuong &n. Dung mdi dugc chon trong sb cdc dung
méi duge md ta & trén ciing nhur cac dung méi khac bao gdm, nhung khéng nham muc
dich giéi han, cic dung mdi mang chirc hydroxyl c6 thé dugc bd sung sau khi lam
lanh. Theo mét s phwong 4n, dugc mong mubn néu c6 NV cudi cing (ham luong cac

chit khong dé bay hoi tinh theo khdi Irgng) nim trong khoang tir 30 t6i 80.

Theo mét s phuong 4n, thanh phin monome chura bdo hoa etylen va chét khoi
mao dugc cho phan tmg v6i ruou polyhydric gbc diu mang chirc hydroxy d tao ra
copolyme ghép rugu polyhydric acrylic gbc diu mang chirc hydroxyl. Thanh phén
monome chua bdo hoa etylen va chét khoi mao c6 thé dugc bd sung sau khi ruou
polyhydric gbc diu mang chirc hydroxy dugc 1am lanh. Theo mét s6 phwong 4n, thanh
phin monome chua bio hoa etylen va chét khoi mao dugc bd sung trong khoang thoi

gian trén 2 gid. Theo mot sé phuong 4n, san phim phan tng clia regu polyhydric gbc
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diu mang chirc hydroxy, thanh phin monome chua bo hoa etylen va chit khoi mao
dugc 1am lanh sau khoang 1 gi hru giit dé tao ra copolyme ghép ruou polyhydric
acrylic gbc diu mang chirc hydroxyl. Mic du thuat ngit “acrylic” dugc sir dung trong
viéc md ta copolyme ghép rugu polyhydric acrylic gbc diu mang chirc hydroxyl, song
thuét ngit acrylic dugc st dung véi ¥ nghia rong nhét clia n6 bao gdm tit ca cic thanh

phén monome chua bdo hoa etylen.

Thanh phin monome chua bdo hoa etylen c6 thé 13 bao gdm monome duy nht
hodc hdn hop ciia cdc monome. Thanh phin monome chua bo hoa etylen bao gbm,
nhung khéng nham muc dich giéi han, mot hodc nhidu hodc hdn hop ctiia cdc monome
vinyl, cdc monome acrylic, cic monome alyl, cic monome acrylamit, cac este vinyl
bao gdm, nhung khong nhim muc dich gi6i han, vinyl axetat, vinyl propionat, vinyl
butyrat, vinyl benzoat, vinyl isopropyl axetat, va cic vinyl este tuong tu, cic vinyl
halogenua bao gdm, nhung khong nhim muc dich gi6i han, vinyl clorua, vinyl florua
va vinyliden clorua, cic vinyl hydrocacbon thom bao gdém, nhung khéng nhim muc
dich gi6i han, styren, metyl styren va cac styren alkyl thdp, clostyren, vinyl toluen,
vinyl naphtalen, cic monome vinyl hydrocacbon béo bao gbm, nhung khéng nhim
muc dich gi6i han, cdc anpha olefin nhrr dwgc dua ra 1am vi du ma khéng nhim muc
dich gi6i han, etylen, propylen, isobutylen, va xyclohexen, ciing nhu cic dien da tiép
hop nhu dugc dua ra lam vi du ma khong nhim muc dich gi6i han, 1,3-butadien,
metyl-2-butadien, 1,3-piperylen, 2,3-dimetyl butadien, izopren, xyclohexan,
xyclopentadien, va dixyclopentadien. Céc vinyl alkyl ete bao gdm, nhung khong nhim
muc dich gidi han, metyl vinyl ete, isopropyl vinyl ete, n-butyl vinyl ete, va isobutyl
vinyl ete. C4c monome acrylic bao gdm, nhung khéng nhim muc dich gi6i han, céc
monome nhu dugc dua ra lam vi du ma khong nhim myc dich gi61 han, céc este alkyl
thip ciia axit acrylic hoic metacrylic ¢6 phan alkyl este nim trong khoang tir 1 t6i 10
nguyén tir cacbon, ciing nhu cac din xult thom cua axit acrylic va metacrylic. Cac
monome acrylic bao gdm, dwgc dua ra 1am vi du ma khong nhim muc dich gi6i han,
metyl acrylat va metacrylat, etyl acrylat va metacrylat, butyl acrylat va metacrylat,
propyl acrylat va metacrylat, 2-etyl hexyl acrylat va metacrylat, xyclohexyl acrylat va
metacrylat, dexyl acrylat va metacrylat, isodexylacrylat va metacrylat, benzyl acrylat
va metacrylat, cac glyxidyl ete khac nhau dugc cho phan ing véi cac axit acrylic va

metacrylic, cic hydroxyl alkyl acrylat va metacrylat nhu ma kh6ng nhim muc dich
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giéi han, hydroxyetyl va hydroxy propyl acrylat va metacrylat, glyxidyl acrylat va

metacrylat, va amino acrylat va metacrylat.

Theo mdt s§ phuong 4n, ty 18 khdi lugng gitta thanh phin monome chura bo
hoa etylen va rugu polyhydric gbc diu mang chirc hydroxy 12 nim trong khoang tir
1:99 t6i 99:1, Theo cach khéc 13 ndm trong khoéng tir 5:95 t6i 95:5, va theo cach khéc
14 ndm trong khoang tir 30:70 t&i 70:30.

Céc chit khoi mao khéac nhau dugc sit dung mdt minh hodc két hgp theo mét sb
phuong 4n cia sang ché. Theo mét s& phuong 4n, cac chét khoi mao c6 hiéu suét ghép
cao dugc sir dung. Chét khoi mao bao gdm, nhung khong nhim muc dich giéi han, céc
hop chét azo nhu dugc dua ra lam vi du ma khong nhdm muc dich giéi han, 2,2'-azo-
bis(isobutyronitril), 2,2'-azo-bis(2,4- dimetylvaleronitril), va 1-t-butyl-
azoxyanoxyclohexan), cic hydroperoxit nhu dugc dua ra 1am vi du ma khéng nhim
muc dich gidi han, t-butyl hydroperoxit va cumen hydroperoxit, cac peroxit nhu dugce
dwa ra 1am vi du ma khéng nhim muc dich giéi han, benzoyl peroxit, caprylyl peroxit,
di-t-butyl peroxit, etyl 3,3'-di(t- butylperoxy) butyrat, etyl 3,3'-di(t-amylperoxy)
butyrat, t-amylperoxy-2-etyl hexanoat, 1,1,3,3-tetrametylbutyl-peroxy-2-etylhexanoat,
va t-butylperoxy pivilate, cic pereste nhu dugc dura ra lam vi du ma khéng nhim muc
dich gidi han, t-butyl peraxetat, t-butyl perphtalat, va t-butyl perbenzoat, ciing nhu céc
percacbonat, nhu dugc dua ra lam vi du ma khéng nhim muc dich giéi han, di(l-
xyano-l-metyletyl)peroxy dicacbonat, perphosphats, t-butyl peroctoat, va tuong tu va
hdn hop ciia ching.

Theo mét s& phuong 4n, chit khoi mao c6 mit véi lrgng ndm trong khoang tir
0,1 t&i 15%, va theo cach khéac 13 ndm trong khoang tir 1 t6i 5%, tinh theo tdng khdi

lwong ciia hén hgp monome.

Nhiét d6 dugc chon dé ghép thanh phin monome chua bo hoa etylen c6 thé
thay d6i tiry thudc vao chu ky ban ra ciia chit khoi mao duoc chon theo incf)t sb phuong
an cua sang ché. Pugc dua ra 1am vi du ma khong nhim muc dich gi6i han, & 130°C,
t-butyl peroxy benzoat c6 chu ky béan ra 1a khoang 30 phut va c6 thé dugc sir dung dé
ghép. Pibenzoyl peroxit ¢6 chu ky ban ra 30 phut & 100°C, va 100°C c6 thé 14 nhiét do
dé ghép ruou polyhydric gbc diu mang chirc hydroxy véi dibenzoyl peroxit theo mot

s0 phuong 4n cua sang ché. N6i mét cach rong hon, tuy thudc vao chu ky béan ra cta
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chét khoi mao dugc st dung, phan tmg c¢6 thé dugc tién hanh & nhiét d6 nim trong

khoang ttr 50 t61 200°C.

Theo mét sb phuong 4n, mét hoic nhidu hdn hop cta chit khoi mao véi hoic
khong cing véi dung mdi dugc bd sung sau khi tao thanh copolyme ghép ruou
polyhydric acrylic gbc diu mang chirc hydroxyl @ lam giam ham lwong monome tu
do. Cac hdn hop ctia chit khoi mao va dung méi trong mét hozc nhidu hén hop nay ¢6
thé 1a gidng nhw hoic khac véi cac hdn hop cia céc thanh phin duge st dung dé tao ra

copolyme ghép rugu polyhydric acrylic gbc ddu mang chirc hydroxyl.

Theo mét s& phwong 4n, rugu polyhydric gbc diu mang chirc hydroxy d& ghép
acrylic dugc tron véi chét tao lién két ngang dé tao ra hdn hop phi déng ran dugc.
Danh sach céc chit tao lién két ngang khong nhim muc dich gi6i han dé ding theo
sang ché bao gbm benzoguanamin, benzoguanamin focmaldehyt, glycoluril, melamin
focmaldehyt, chét tao lién két ngang phenol, phenol focmaldehyt, ure focmaldehyt,
isoxyanat, isoxyanat bi chin, va hén hop cuia chiung. Theo cdc phuong an khac nhau,
ty 18 giita chét tao lién két ngang va copolyme ghép ruou polyhydric acrylic gbc diu
mang chirc hydroxyl 1a nim trong khoang tir 1:99 t6i 90:10, va theo cich khéac 12 ndm
trong khoang tr 5:95 t6i 60:40. Tuy ¥, hén hop clia rugu polyhydric gbc diu mang
chirc hydroxy d4 ghép acrylic va chét tao lién két ngang c6 thé xudt hién vé6i su c6 mat
clia chit xtic tic dong ran. Céc chit xtic tic déng rén bao gdm, dugc dua ra lam vi du
ma khong nhim muc dich gi6i han, axit dodexyl benzen sulfonic, axit p-toluen
sulfonic, axit phosphoric, va tuong tir va hén hop clia chiing. Theo mét s6 phuong 4n,
cac polyme khéc c¢6 thé tron dugc vao hdn hop pht, nhr ma khéng nhim muc dich
gi6i han, polyete, cac polyeste, cac polycacbonat, cac polyuretan va tuong tu, ciing
nhur hén hop ciia chiing. Cac diéu kién déng rin cho cic 16p phii bao géi theo mot sb
phuong 4n 1i nim trong khoang tir 10 t&i 60 gidy & nhiét d6 nim trong khoang tir
250°C (500°F) t6i 320°C (600°F), va theo cach khéc 12 nim trong khoang tir 1 phit t6i
20 phuit & nhiét d6 nim trong khoang tir 120°C (250°F) t&i 250°C (500°F).

Copolyme ghép rugu polyhydric acrylic gbc du mang chirc hydroxyl va céc
hén hop phi theo sang ché c6 thé bao gdm cac chét phu gia thong thuong da biét dbi
v6i cac chuyén gia trong linh vyc k§ thuit nay, nhu ma khong nhim muc dich giéi

han, c4c tic nhén chdy dong, céc chét hoat dong bé mit, cac chét khir bot, c4c chét phu
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gia chéng tao phéu, cdc chét 1am tron, c4c chit phu gia giai phéng thirc 4n, va cac chit

xuc tac dong ran.

Copolyme ghép rugu polyhydric acrylic gbc ddu mang chirc hydroxyl c6 thé
duoc tao lién két ngang bing chét tao lién két ngang dé tao ra cic hdn hop phu. Theo
mot sb phuong 4n ciia séng ché, mdt hodc nhiéu hdn hop phi dugc phi cho dé, nhu
dugc dua ra lam vi du ma khong nhim muyc dich gi6i han, cac vo dd hop, cac vo dd
hdp kim loai, bao géi, vat dung, d6 dung, cac dhu hdp dung, hodc cac ph?ln bt ky cia
chiing dugc st dung dé giir hodc tiép gidp loai bat ky ciia thuc phdm hoic dd ubng.
Theo mdt sé phwong 4n, mot hodc nhidu 16p phit duge phit khong ké céc hdn hop phu
theo sang ché, nhu dugc dua ra 1am vi du ma khong nhm muc dich gi6i han, 16p phu

16t c6 thé dugc phu gita dé va hdn hop phu.

Céc hén hop phit c6 thé duge phi cho cac dé theo cach thue bit ky da biét dbi
v6i cac chuyén gia trong linh vuc k¥ thuat nay. Theo mdt sé phwong 4n, cac hén hop

phtt dugc phun hoic can phi 1én trén dé.

Khi dugc 4p dung, cic hon hop chét phu chira, dugc dua ra 1am vi du ma khoéng
nham muc dich giéi han, cic chit rin polyme v6i luong ndm trong khoang tir 10% t6i
30% khéi lwong twong tmg véi luong nuée nam trong khoang tir 70% t6i 90%, bao
gém cac chét d& bay hoi khac nhu, khong nhim muc dich gi6i han, cac lugng tbi thiéu
clia cac dung méi, néu mubn. Déi véi mot sb tmg dung, thudng 13 khi khong phun, cac
dung dich polyme mang dung méi c6 thé chira, dwgc dua ra 1am vi du ma khong nhim
muc dich gi6i han, cac chit rin polyme véi lwong nim trong khoang tir 20% t&i 60%
khdi Iugng. Cac dung méi hitu co dwoc st dung theo mot sb phuong 4n dé tao thuan
loi cho viéc can phu hodc cc phuong phap phu khac va cdc dung méi nhur vay c6 thé
bao gf‘)m, nhung khong nhim muc dich gi6i han, n-butanol, 2-butoxy-etanol-1, xylen
va cac dung méi thom khéc va cac dung méi este, va hdn hop clia chiing. Theo médt s6
phuong 4n, n-butanol dugc st dung két hop véi 2-butoxy-etanol-1. Cac hdn hop phu
theo sang ché c6 thé dugc pha chit tao mau va/hodc duogc tao duc bﬁng c4c chit tao
duc hoic tao mau d3 biét theo mot sb phuong éan. Péi v6i nhiu ung dung, bao gém
vi€c sir dung cho thyc phém dugc dua ra 1am vi du ma khong nhim muc dich gidi han,
chét tao mau c6 thé 13 oxit kém, mudi than, hojc titan dioxit. Cac hén hop phu thu

dugc duge phia theo mdt sé phuong 4n bing cic phuong phép thong thuong da biét
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trong cong nghiép phi. Do vdy, dugc dua ra lam vi du ma khong nhim muc dich gi¢i
han, cdc phwong phép phil phun, cén, nhing, va phii dong c6 thé duogc sir dung cho ca
cac mang trong 14n cic mang duoc pha chét tao mau. Theo mot sb phuong én, sau khi
phi 1én trén dé, hdn hop phii duge déng ran nhiét & nhiét o nim trong khoang tir
130°C 6i 250°C, va theo cach khic & nhiét do cao hon trong khoang thoi gian di dé thuc
hién déng rén hoan toan ciing nhw 1dm bay hoi c4c thanh phén khong bén bét ky.

Déi v6i céc dé dugce du dinh dé 1am vat dung dd udng, chit phu dugc phu theo
mot s6 phuong 4n véi tbe dd ndm trong khoang tir 0,5 t6i 15 mg chit phu polyme trén
mét inso vudng ciia bé mit dé dugc 1§ ra. Theo mot s6 phuong 4n, chit phi d& phan
tan trong nudce duge phi véi d6 diy nim trong khoang tir 0,1 téi 1 mm.

Vi du thwe hién séng ché

Séng ché s& dugc mo ta tiép bing cach vién din t6i cac vi du khéng nhim muc
dich gi6i han duéi day.
Vidul

Diéu ché ruou polyhydric gdc diu mang chirc hydroxy

11,0 g propylen glycol, 112,0 g diu d4u twong d& epoxy héa, 30,9 g metyl amy]l
keton va 0,036 g Nacure A-218 (c6 bén tir hang King Industries) dugc khudy duéi nito
va dugc gia nhiét 1én 150°C. Sy toa nhiét ban diu dugc kiém so4t & mirc < 155°C, va
hén hop nay dugc giit & 150°C trong khoang 2 gio, tiép d6 1am lanh. Phép chuin do

oxiran cho thiy su chuyén héa ctia cic nhém epoxit 1a > 99,9%.

Diéu ché copolyme ghép ruou polyhydric acrylic gbc diu mang chirc hydroxyl

100 g ruou polyhydric gbc diu mang chirc hydroxy dugc tron vgi 80 g
Aromatic 100 va 60 g metyl amyl keton va dugc gia nhiét 1én 130°C dudi nito. 6,4 g
hydroxy propyl metacrylat, 36,8 g styren, 36,8 g butyl acrylat va 1,6 g t-butyl peroxy
benzoat dugc cép vao hdn hop niy trong khoang thdi gian trén 2 gid. Hén hop thu
dugc dugc gitt trong 1 gior & 130°C va dugce lam lanh.

Diéu ché hén hop pht copolyme ghép rirou polyhydric acrylic gbc diu mang chic

hydroxyl

15 g copolyme ghép rugu polyhydric acrylic gbc ddu mang chirc hydroxyl dugc
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trén vai 5,0 g Cymel 1123 (c6 bén tir hang Cytec Industries) va g axit dodexyl benzen
sulfonic (10% trong butanol) dé tao ra hdn hop copolyme chét phu ghép ruou

polyhydric gbc dau mang chirc hydroxy acrylic.

Céc dic tinh ctia hdn hop phu

Hén hop phi copolyme ghép rugu polyhydric acrylic gbc diu mang chirc
hydroxyl dugc trang trén tAm nhom va nung & 304°C (580°F) trong 20 gidy. Mang nay
c6 4nh béng, it mau va cimg. Béc tich mang ndy bing miéng co hai 1o6p 20MEK.
Mang nay khong tmg hong sau 1 phiit trong nudc sdi, va chiu ubn cong xubng khoang

2T ma khong bi rach hodc mét sy bam dinh.
Vidu?2

Diéu ché rugu polyhydric gbc ddu mang chirc hydroxy

50,9 g dietylen glycol va 150 g diu d4u twong da epoxy hoéa dugc bd sung vao
binh cau loai 1 lit. 0,02 g Nacure A-218 (c6 ban tir hing King Industries) duoc bd sung
vao binh cdu nay & 20°C va hdn hop nay dugc khudy dudi nito va dugc gia nhiét 1én
160°C. Su tda nhiét ban dau dwoc kiém soat & mirc <165°C, va hdn hop nay dugc giit
& 160°C trong khoang 3 gid. Phép chuin d6 oxiran cho thdy su chuyén hoéa cia cic
nhom epoxit 1& > 99,9%. 50,3 g butyl xenlosolve duoc bd sung sau khi 1am lanh & tao
ra NV 1a 80%.

Vidu3

Pidu ché ruou polyhydric gbc ddu mang chirc hydroxy

50,0 g neopentyl glycol va 150 g diu d4u trong d epoxy hoa dugc bd sung vio
binh cau loai 1 lit. 0,02 g Nacure A-218 (c6 bén tir hang King Industries) dugc bd sung
vao binh cu nay & 20°C va hdn hop nay dugc khudy duéi nito va dugc gia nhiét 1én
160°C. Su téa nhiét ban ddu dugc kiém soat & mirc <165°C, va hén hop nay dugc giir
& 160°C trong khoang 3 gid. Phép chuin d6 oxitan cho thdy su chuyén hoa cia cic
nhém epoxit 13 > 99,9%. 50,3 g butyl xenlosolve dwgc b sung sau khi 1am lanh d tao
ra NV la 80%.

Vidu4A

Piéu ché rrou polyhydric gdc diu mang chirc hydroxy
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185,500 g propylen glycol, 812,450 g diu d4u twong di epoxy hoa va 0,206 g
Nacure A-218 (c6 ban tir hing King Industries) duge khudy dudi nito va duoc gia
nhiét 1én 150°C (141 g propylen glycol nim lai dudi dang dung moi chua phéan Umg).
Sur tda nhiét ban déu dugc kiém soat & mirc <155°C, va hén hop nay dugc giit & 150°C
trong khoang 2 gio, tiép d6 1am lanh. Phép chuén d6 oxiran cho thiy sy chuyén héa

cta cac nhém epoxit 1a > 99,9%.
Vidu4B

Diéu ché copolyme ghép ruou polyhydric acrylic gdc diu mang chirc hydroxyl

998,156 g rugu polyhydric gbc diu mang chirc hydroxy ciia vi du 4A dugc tron
vé6i 1000 g butyl xenlosolve va dugc gia nhiét 1én 100°C dudi nito. 100,000 g hydroxy
propyl metacrylat, 450,000 g metyl metacrylat, 450,000 g butyl metacrylat, va 20,000 g
dibenzoyl peroxit dugc cp vio hdn hop nay trong khoang thdi gian trén 2 giv. Hon
hop thu duoc dugc giir trong 1 gio & 100°C, 677g metyl amyl keton duge bd sung, va
hén hop thu duge duge 1am lanh dé tao ra copolyme ghép ruou polyhydric acrylic gbc
diu mang chirc hydroxyl.

Vidu 5A

Piéu ché nhii tuong copolyme ghép rugu polyhydric acrylic géc diu mang chirc

hydroxyl

62,5 g ruou polyhydric gbc ddu mang chirc hydroxy tir vi du 4A, 27,5 g n-
butanol va 30 g butyl xenlosolve dugc nap trong binh ciu va dugc gia nhiét 1én 100°C.
40 g metyl metacrylat, 40 g butyl metacrylat, 20 g axit metacrylic va 3,5 g dibenzoyl
peroxit dugc bd sung vao binh ciu nay trong khoang thdi gian trén hai gid trong khi
duy tri nhiét 6 & 100°C. Hdn hop thu dugce duge gilt trong mot gid nira & 100°C. 16,6
g dimetyletanolamin va 30 g nuéc da khir ion dugc b4 sung vao hdn hop thu dugc
trong 30 phit trong khi cho phép nhiét d6 ha xudng 80°C. 331 g nuéc da khir ion duge
- bd sung vao hdn hop thu dugc trong khoang thoi gian trén mét gidr trong khi cho phép
nhiét d6 ha xudng 40°C d tao ra nhii trong copolyme ghép ruou polyhydric acrylic
gbc ddu mang chirc hydroxyl.

Vidu 5B

Diéu ché hén hop phii copolyme ghép rugu polyhydric acrylic géc déu mang chic
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hydroxyl

180 g nhil tuong copolyme ghép rugu polyhydric acrylic gbc diu mang chirc
hydroxyl dugc tron véi 20 g Santolink EP-560 (c6 ban tir hang Cytec Industries) va 5
g nhya phenol HRJ 15766 (c6 ban tir hiang SI Group) dé tao ra hdn hgp phu copolyme
ghép rugu polyhydric acrylic gbc ddu mang chuc hydroxyl.
Vidué

Piéu ché hdn hop phi copolyme ghép ruou polyhydric acrylic gbc diu mang chirc

hydroxyl

59,501 g copolyme ghép rugu polyhydric acrylic gbc diu mang chirc hydroxyl
cua vi du 4B dugc trén véi 0,329 g tdc nhén chdy dong Modaflow acrylic (cé ban tir
hing Cytec Industries), 0,966 g chét khir bot Contra Air Poly (c6 ban tir hang Ulrich
GmbH), 0,04 g chit khir bot Byk 310 (c6 ban tir hing BYK Chemie), 0,867 g chat
phén tin sdp cacnauba, 13,867 g nhuwa phenol RS0199 (c6 ban tir hdng Cytec
Industries), 8,258 g nhua phenol Santolink EP- 560 (c6 bén tir hdng Cytec Industries),
0,383 g Cymel 303, 1,913 g Resimene 745 (c6 bén tir hding INEOS Melamines), 1,235
g Cymel 27-809 (c6 ban tir hang Cytec Industries), 3,925 g n-butanol, 3,925 g dung
moi Aromatic 100, 3,925 g butyl xenlosolve va 0,867 g chét phén tan sap polyetylen
dé tao ra hdn hop phu copolyme ghép rugu polyhydric acrylic gbc dau mang chirc
hydroxyl.

Cac hdn hop phi dugc didu ché bdi quy trinh da mé ta & vi du 6 dugc phi 1én
trén cac tAm kim loai va dwoc nung trong 12 phiit & 204°C (400F). Sau d6, cac tim nay
dugce dap dé tao ra cac déu hdp dung, dugc dua vao cac dung dich khac nhau, va dugce
d4anh gia vé cac dic tinh duoc thé hién trong céc bang dudi dy. Profin cia cac ddu vo
dd hop duoc sur dung trong cac thir nghi€ém dugc minh hoa trong FIG.1. Mit cét phﬁng
va céc vi tri g& cia cac dAu vo d6 hop duoc nhan dién. Didu da nhan thiy 13 go N°2 1a

g0 cd tac dung nhét.
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Tim tring thiéc dién phin - cac diu hop tiéu chuin (gia cong 130°C /1 gio)

Vi du 6 (Sang ché) 640CRT260 (So sanh)
Mubi 1%
Su dn mon 1(,1,1,D) 1(1,1,1,1)
Su bam dinh 1(4,1,1,1) 1(1,1,1,1)
Su vin duc 1 1
Axit xitric (1%) + Mudi (1%)
Su &n mon 1(1,3,14) 1(1,L1L1)
Su badm dinh 1(1,1-2,1,1) 4(2,2,2,2)
Su van duc 1 4
Axit tartric 2%
Su dn mon 1(1,2-3,1,1) 1(L,1,1,1)
Su bam dinh 101,1-2,1,1) 4(2,2,2,2)
Su van duc 1 5
Than hat dau
Su &n mon 2 (3,3,3,3) 2 (2-3,2-3,2-3,2-3)
Su bam dinh 1(1,1,1,1) 1(1,1,1,1)
Su van duc 1 1
Axit lactic (1%)
Su &n mon 1(1,2-3,1,1) 3-4 (3-4,3-4,3-4,3-4)
Su bam dinh 1(L,LLD 3-4 (3-4,3-4,3-4,3-4)
Su vén duc 1 1

Thép khong tring thiéc - cic diu hdp tidu chun (gia cong 130°C/1 gio)

Vi du 6 (Sang ché) 640CRT260 (So sanh)
Muéi 1 %

Su &n mon 44,444 1(1,1,11)

Sy bam dinh 3(4,4,4,4) 3-4 (4,4,4,4)

Su vén duc 2 2

Axit tartric 2%

Su dn mon 1(1,3-4,1,1) 1(1,1,1,1)

Su bam dinh 1(1,LL1) 1(L,L11)

Su van duc 1 5

- 20 -




21841

Vi du 6 (Sang ché) | 640CRT260 (So sanh)
Su thim w6t dat dat
Do bén MEK 2-3DR 40DR
He s6 truot 0,06 0,04-0,05
D cimg (g) 500 700-800
Thit nghiém ké 6 soc 100% dat 100% dat
Su bam dinh 16p phu kép dat dat
WB + CuSO4 68% 87%
Céc dau hop + CuSO, (4 gipndp) [12-311 1111
A. Hop + CuSO, Gl Gy4 | Gol Go 4
Truéc khi vién 3/4 dat  1/4 dat | dat 1/3 dat
Sau khi vién 3/4dat  1/4dat |1/2 dat 1/4 dat
Do léch Dich chuyén nhe | Khéng dich chuyén
Rip ndi Khéng Khong
Su bam dinh vién phia bot
Truéc khi gia cong mét mot chit dat
Sau khi (nu6c/hoi nude) mét hoan ton dat -
Su bam dinh vién phia chit long
Trudc khi gia cong dat dat
Sau khi (nu6c/hoi nude) dat dat

Ghichi: - Cac dénh gia dugc quan sit bing mit thudng va duge cho diém theo
thang diém tir 1 t6i 5, trong @6 1 thé hién tinh ning c6 thé chip nhan dugc
va 5 thé hién tinh ning khong thé thé chip nhan dugc
- 640CRT260 c6 ban tir hang AkzoNobel va chira bisphenol A.

- 640CRT260 c6 NV bing 36,5%
- Vidu 6 c6 NV bing 44,5%
Vidu?7

Diéu ché copolyme ghép rrou polyhydric acrylic gdc dau mang chirc hydroxyl

188,223 g rugu polyhydric gc ddu mang chirc hydroxy cta vi du 4A va 190,36
g butyl xenlosolve dugc nap trong binh ciu va dugc gia nhiét 1én 100°C. 39,4148 g
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metyl metacrylat, 104,168 g butyl metacrylat, 45,7493 g axit metacrylic va 3,78664 g
dibenzoyl peroxit dugc cip vao hdn hop niy trong khoang thoi gian trén 2 gio &
100°C. Hén hgp thu dugc dugc giit trong 30 phut & 100°C, tiép d6 1,41999 g t-butyl
peroctoat va 1,41999 g metyl amyl keton dugc b sung, tiép d6 giir trong 30 phit &
100°C. Tiép theo, 1,41999 g t-butyl peroctoat va 1,41999 g metyl amyl keton dugc bd
~ sung vao hdn hop thu dugc tiép d6 giir trong 30 phit & 100°C. Sau khi giit, 1,41999 g
t-butyl peroctoat va 1,41999 g metyl amyl keton dugc b sung, tiép d6 1a giir tiép trong
90 pht & 100°C. 677g metyl amyl keton dugc bd sung, va hdn hop thu duge duge 1am
lanh dé tao ra copolyme ghép rugu polyhydric acrylic gbc dau mang chirc hydroxyl.

Vidu 8

Diéu ché hdn hop phii copolyme ghép ruou polyhydric acrylic gbc diu mang chirc

hydroxyyl

145,83 g copolyme ghép rugu polyhydric acrylic gbc ddu mang chirc hydroxyl
cta vi du 7 dugc tron véi 0,65 g tic nhan chay dong Modaflow acrylic (c6 ban tir hang
Cytec Industries), 1,91 g chét kint bot Contra Air Poly (c6 bén tir hang Ulrich GmbH),
0,08 g chét khir bot Byk 310 (c6 ban tir hang BYK Chemie), 1,71 g chit phan tan sap
polyetylen, 1,71 g chét phan tin sdp cacnauba 31,25 g nhya phenol RS0199 (c6 bén tir
hing Cytec Industries), 20,83 gara nhya phenol Santolink EP-560 (c6 ban tir hang
Cytec Industries), 7,77 g n-butanol, 7,77 g dung m6i Aromatic 100, va 7,77 g butyl
xenlosolve dé tao ra hén hop phit copolyme ghép ruou polyhydric acrylic gbc dau

mang chirc hydroxyl.
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YEU CAU BAO HO

1. Copolyme ghép rugu polyhydric gbc diu mang chic hydroxyl déng rén duoc bing

nhiét dugc diéu ché bsi phuong phap bao gbm céc budc:

a) thuc hién phan tmg ciia diu thuc vét da epoxy héa véi ruou polyhydric mang
chuc hydroxyl véi su c6 mit ciia chét xuc tac axit manh & nhiét do nim trong khoang

tir 50 t&i 200°C dé tao ra ruou polyhydric gbc diu mang chirc hydroxyl; va

b) thuc hién phan tmg ciia rugu polyhydric gbc diu mang chirc hydroxyl véi
thanh phin monome chura bdo hoa etylen v&i sy ¢6 mit cia chit khoi mao dé tao ra

copolyme ghép rugu polyhydric gdc ddu mang chirc hydroxyl.

2. Copolyme ghép ruou polyhydric gbc dau mang chirc hydroxyl d6ng rin duge bing
nhiét theo diém 1, trong d6 diu thyc vat da epoxy hoa c6 ngudn gbc tir glyxerit ctia

axit béo chua bao hoa.

3. Copolyme ghép rugu polyhydric gbc ddu mang chirc hydroxyl déng rin dugc bing
nhiét theo diém 1, trong d6 rugu polyhydric mang chirc hydroxyl bao gdm propylen
glycol, 1,3-propan diol, etylen glycol, neopentyl glycol, trimetylol propan, dietylen
glycol, polyete glycol, polyeste, polycarbonat, polyolefin mang chic hydroxyl, hoic
hdn hop ciia ching.

4. Copolyme ghép rugu polyhydric gbc ddu mang chirc hydroxyl déng rin duoc bang
nhiét theo diém 1, trong d6 chit xuc tac axit manh bao gf‘)m mudi triflat cia kim loai
thuoc nhém IIA, IIB, IIIA, IIIB hoic VIIIA cia Bang hé théng tudn hoan cia céc
nguyén té theo cong uéc IUPAC 1970, hodc hdn hop ciia mudi triflat nay, hodc hdn
hop cuda chung.

5. Copolyme ghép ruou polyhydric gbc ddu mang chirc hydroxyl déng rén dugc bing
nhiét theo diém 1, trong d6 axit manh 13 axit sulfonic, axit triflic, hoic hén hgp cua
chiing.

6. Copolyme ghép rugu polyhydric gdc diu mang chirc hydroxyl déng rén duge bing
nhiét theo diém 1, trong d6 ty 1& khéi luong gitta thanh phin monome chua bdo hoa
etylen va rugu polyhydric gbc diu mang chirc hydroxyl nim trong khoang tir 5:95 t6i
95:5.

7. Copolyme ghép ruou polyhydric géc ddu mang chirc hydroxyl déng rin dugc bing
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nhiét theo diém 1, trong d6 chit khoi mao bao gdm t-butyl peroxy benzoat, t-butyl
peroctoat, dibenzoyl peroxit, 1,1,3,3-tetrametylbutyl-peroxy-2-etylhexanoat, hosic hdn
hop cta ching.

8. Copolyme ghép rugu polyhydric gc diu mang chirc hydroxyl déng rin duoc bing
nhiét theo diém 1, trong d6 chét khoi mao c6 mit véi lugng nim trong khoang tir 0,1
t6i 15% khdi lugng ciia thanh phan monome chwa bdo hoa etylen.

9. Copolyme ghép rugu polyhydric gbc ddu mang chirc hydroxyl déng rin dugc bing
nhiét theo diém 1, trong d6 budc a) duge tién hanh véi sy c6 mit clia dung moi.

10. Copolyme ghép rugu polyhydric gdc dau mang chirc hydroxyl déng rén duoc bing
nhiét theo diém 9, trong d6 dung médi c6 mit véi lugng 1én t6i 90% tinh theo téng khéi
Iugng ciia hdn hop phan tmg.

11. Hon hop phit déng rén dugc bing nhiét bao gdm copolyme ghép rugu polyhydric
gbc diu mang chirc hydroxyl duge didu ché béi phuong phap bao gbm cac budc:

a) thuc hién phan tmg ctia dau thuc vat da epoxy hoéa véi rugu polyhydric mang
chirc hydroxyl vé6i su c6 mit cia chit xidc tac axit manh & nhiét 6 nim trong khoang
tir 50 t&i 200°C dé tao ra rugu polyhydric gbc ddu mang chirc hydroxyl;

b) thuc hién phan tmg cia rugu polyhydric gbc diu mang chirc hydroxyl véi
thanh phé‘m monome chua bdo hoa etylen vé6i su ¢ mit cia chét khoi mao dé tao ra
copolyme ghép rugu polyhydric gdc ddu mang chirc hydroxyl; va

¢) tao lién két ngang cho copolyme ghép rugu polyhydric gbc diu mang chirc
hydroxyl bang chét tao lién két ngang dé tao ra hén hgp phu.

12. Hon hop phit déng rén dugc bang nhiét theo diém 11, trong d6 chét tao lién két
ngang bao gdm phenol-formaldehyt, melamin formaldehyt, ure formaldehyt,
benzoguanamin formaldehyt, isoxyanat bi chin, hogc hén hop cita ching.

13. Phuong phép phit 1én dé tiép xiic v6i thue phim hodc dd uéng bao gdm cac budc:

a) diéu ché copolyme ghép rugu polyhydric gbc ddu mang chirc hydroxyl dong
rin dugc bing nhiét boi phuong phap bao gdm cac budc:

i) thuc hién phan mg ctia dau thuc vét d4 epoxy héa véi rugu polyhydric mang

chtrc hydroxyl véi su c6 mit clia chit xic tac axit manh & nhiét d6 nim trong khoang
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tir 50 t6i 200°C dé tao ra rugu polyhydric gbc diu mang chirc hydroxyl; va

ii) thwc hién phan Gng cia rugu polyhydric gbc diu mang chuc hydroxyl véi
thanh phé.n monome chua bdo hoda etylen véi sy c6 mit ciia chit khoi mao dé tao ra

copolyme ghép rugu polyhydric gdc ddu mang chuc hydroxy]l;

b) tron copolyme ghép rugu polyhydric gbc dau mang chitc hydroxyl bing chét

tao lién két ngang dé tao ra hdn hop;
¢) phit hdn hop nay 1én dé; va
d) tao lién két ngang cho hén hop nay.

14. Bé tiép xtic véi thuc phim hoic dd ubng duoc phit bing hdn hop phi theo diém
11.

15. Copolyme ghép rugu polyhydric gdc ddu mang chirc hydroxyl déng rén duoc bing
nhiét theo diém 1, trong d6 copolyme ghép rugu polyhydric gbc déu mang chirc
hydroxyl dugc tao lién két ngang bing chét tao lién két ngang @ tao ra hbn hop phu.

16. Hon hop phu déng rén dugc bing nhiét theo diém 11, trong d6 ruou polyhydric
mang chitc hydroxyl bao gdm propylen glycol, 1,3-propan diol, etylen glycol,
neopentyl glycol, trimetylol propan, dietylen glycol, polyete glycol, polyeste,
polycarbonat, polyolefin mang chirc hydroxyl, hogic hdn hop ctia ching.

17. Hon hop phti déng rén dugc bing nhiét theo diém 11, trong d6 chét xuc tac axit
bao gf“)m mudi triflat ciia kim loai thugc nhém IIA, IIB, IIIA, IIIB hodc VIIIA cia
Bang hé thdng tudn hoan cua cic nguyén t6 theo cong udc IUPAC 1970, hodc hdn hgp

clia muoi triflat ndy, hogc hdn hop ciia chiing.

18. Phuong phép theo diém 13, trong d6 rugu polyhydric mang chirc hydroxyl bao
gdm propylen glycol, 1,3-propan diol, etylen glycol, neopentyl glycol, trimetylol
propan, dietylen glycol, polyete glycol, polyeste, polycarbonat, polyolefin mang chirc
hydroxyl, hogc hdn hop ciia ching.

19. Phuong phap theo diém 13, trong d6 chit xic téc axit bao gdm mudi triflat ciia kim
loai thudc nhém IIA, IIB, IIIA, IIIB hoic VIIIA cta bang hé théng tudn hoan cia cac
nguyén tb theo cng udc [UPAC 1970, hoic hdn hop ctia muéi triflat nay, hodc hdn
hop cta ching.
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