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(54) PHAN BON DANG HAT BOC VA PHUGNG PHAP SAN XUAT PHAN BON
DANG HAT BOC NAY

(57) Sang ché dé cap dén phan bén dang hat boc chira phan bon dang hat va 16p nhua boc
ma boc ngoai phan bon dang hat, trong d6 16p nhya boc chira nhya uretan 1a san phém
trung hop cong gitra thanh phan polyisoxyanat va thanh phan rugu da chure, thanh phan
polyisoxyanat bao gom polyisoxyanat thom, va thanh phan ruou da chirc bao gom diol
duogc cai bién tir dau thau dau, alkylen diol c6 2 dén 8 nguyén tur cacbon, va hop chét co ba
nhém hydroxyl hodc nhiéu hon. Sang ché ciing dé cap dén phuong phép san xuit phan bon
dang hat boc nay.
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Linh vgc ky thuat dwgc dé cap
Mt khia canh cta séng ché d& cap dén phan bon dang hat boc va phuong phap
san xut phan bén nay. Mot khia canh khéc cta sang ché d8 cap dén ché phim phan

bdn chira phan bén dang hat boc.

Tinh trang k§ thuit ciia sang ché

Trong nhiing ndm gén ddy, do sy gia ting vé @6 tudi trung binh clia nhitng ngudi
lam néng nghiép, sy gidm s6 luong ngudi 1am ndng nghiép, va su gia ting s6 nong
dan lam nghé phu & Nhat, c¢é nhu cau vé phén bon loai didu chinh duoc tac dung ma
c6 thé rira giai kéo dai cac thanh phan phan bén trong khoang thoi gian xac dinh theo
murc d6 sinh trudng cua thyc vat, dudi dang phan bén loai tiét kiém strc lao dong.

Trong nhiing trudng hop nhu vy, phén bon dang hat boc trong d6 phan bon
duoc boc béng nhiéu vat liéu boc khac nhau da duoc dé xuét. Chéng han, tai li¢u sang
ché 1 dn 8 bdc 16 cac phan bén thu duge bang céch st dung nhya polyolefin va
copolyme etylen-vinyl axetat lam vit li¢u boc (tai liéu sang ché 1 va tai liéu sang ché
2); phan bén béng cach str dung hdn hop nhya polyolefin, nhya polyvinyliden clorua,
copolyme etylen-vinyl axetat, va chit mang vo co it tan trong nudc lam vt ligu boc
(tai liéu sang ché 3); phan bén thu dugce bang cach sir dung copolyme etylen-vinyl
axetat 1am vat liéu boc (tai liéu séng ché 4); phan boén thu duge bing céch st dung
nhuya alkyd styren héa va nhya phenol 1am vat liéu boc (tai liéu sang ché 5); phan bén
thu duoc bﬁmg céch str dung nhya styren, nhya vinyl clorua, nhua vinyliden clorua, va
céc chét tuong tu 1am vét lidu boc (tai liéu sang ché 6); phan bén thu duge bing cach
st dung nhua uretan trong d6 rugu da chirc polyete duoc st dung lam thanh phan
ruou da chie, lam vét liéu boc (tai li€u sang ché 7); va twong ty. Hon nita, gin day,
phéan bon dang hat boc thu duge béng cach sir dung cac nhua dé phan hiry 1am vt liéu

boc ciing d& duoc dé xuat khi can nhic dén mdi trudng toan cau (tai liéu sang che 8
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dén 10).

Danh muc tai liéu vién dan

Tai lidu sang ché
Tai liéu séng ché 1: Cong b don yéu clu cAp patent Nhat s6 $60-21952
Tai liéu sang ché 2: Cong bd don yéu cu cip patent Nhat s6 S60-37074
Tai liéu sang ché 3: Cong b don yéu cAu cAp patent Nhit s6 S60-3040
Tai liéu sang ché 4: Cong bb don yéu clu cip patent Nhat s6 S44-28457
Tai liéu sang ché 5: Bing séng ché Anh sb 954555
Tai liéu sang ché 6: Bing sang ché Anh sb 815829
Tai liéu séng ché 7: Cong b6 don yéu cau clp patent Nhat chua duoc thim dinh
s6 H9-208355
Tai liéu sang ché 8: Bing séng ché Nhat s5 4983036
Tai liéu séng ché 9: Bing sang ché Nhat s6 4983114
Tai lidu sang ché 10: Bing sang ché Nhat s6 5412716

Ban chét k§ thuit cia sing ché
V4n d k¥ thuat ctia séng ché

O nhitng ving c6 nhiét do khong khi trung binh cao, nhu Dong Nam A, su rira
gii céc thanh phin phan bén dugc ddy nhanh, va do d6, phuong tién dé rira giai cac
thanh phin phan bén khé d& dugc du tinh cho nhiing phan bon dang hat boc duogc s
dung trong cac ving nay, bang céach ting d6 day cua 16p nhua boc, boc ngoai thanh
phin phan bén bang sip ciing véi nhya, va twong tw. Tuy nhién, nhiing phuong phép
ny c6 vén d& nhu gim ham lugng thanh phin phan bén trong mot don vi khoi lugng
phan bén dang hat boc, va tang chi phi do tang vat lidu boc (v4t liéu nhya thd) va kéo
dai thoi gian san xuét.
Giai phap k¥ thujt clia sang ché

Céc tac gia sang ché da tién hanh nghién ctru can than trong nhitng truong hop
nhu vay, va két qua 13, céc téc gid sang ché da phat hién rang phan bén dang hat boc

duoc tao ra béng cach boc phén bon dang hat bé‘mg nhua uretan dic biét co kha ning
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giai phong kéo dai tuyét voi, do d6 da thuc hién dugc sang ché.

Tic 13, séng ché bao gém cac dbi tuong sau.

[1] Phan bén dang hat boc, chita phin bon dang hat va 16p nhya boc ma boc
ngoai phan bon dang hat,

trong d6 16p nhua boc bao gém nhua uretan, 1a san phém trung hop cong gilta
thanh phan polyisoxyanat va thanh phan rugu da chic,

thanh phin polyisoxyanat bao gdm polyisoxyanat thom, va

thanh phan ruou da chirc bao gdm diol dugc ci bién tir dau thiu dau, alkylen
diol c¢6 2 dén 8 nguyén tir cacbon, va hop chét c¢6 ba nhém hydroxyl hogc nhiéu hon.

[2] Phin bon dang hat boc theo muc [1], trong d6 ham lugng diol duge cai bién
tir dAu thdu dAu trong thanh phin ruou da chitc 14 6% khdi lugng hogc cao hon dua
trén tdng luong thanh phén ruou da chie.

[3] Phan bon dang hat boc theo muc [1] hodc [2], trong dé polyisoxyanat thom
bao gdbm hop chit c6 hai hoic nhiéu vong benzen c6 nhém isoxyanat.

[4] Phan bon dang hat boc theo muc bét ky trong s6 cac muc tlr [1] dén [3],
trong d6 alkylen diol 12 alkylen diol c6 4 dén 6 nguyén tir cacbon.

[5] Phén bdén dang hat boc theo muc bét ky trong s6 cac muc tir [1] dén [4],
trong d6 alkylen diol bao gbm 1,4-butandiol vi/hoic 1,6-hexandiol.

[6] Phin bdén dang hat boc theo muc bét ky trong s6 cac muc tir [1] dén [5],
trong d6 hop chit c6 ba nhém hydroxyl hodc nhiéu hon bao gdm rugu da chic
polyete.

[7] Phén bdén dang hat boc theo muc bét ky trong s6 cac muc tir [1] dén [6],
trong d6 hop chét c6 ba nhém hydroxyl hodc nhiéu hon bao gdm rugu da chirc duge
cai bién tir dau thau dau.

[8] Phan bén dang hat boc theo muc bét ky trong sb cac muc tir [1] dén [7],
trong d6 trong thanh phén ruou da chie,

ham luong diol dugc cai bién tir ddu thiu ddu 1a 6% dén 93% khéi luong dua
trén téng lugng thanh phén ruou da chue,

ham luong alkylen diol 1a 4% dén 25% khéi lugng dua trén tong luong thanh
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phén ruou da chire, va

ham luong hop chit c6 ba nhém hydroxyl hodc nhidu hon 12 2% dén 87% khdi
lugng dua trén tdng luong thanh phin rugu da chie.

[9] Phin bdén dang hat boc theo muc bét ky trong sb cac muc tir [1] dén [8],
trong d6 thanh phin ruou da chitc 1a hdn hop chira 7% dén 93% khéi luong 1a san
phim cai bién tir diu thiu diu trong d6 s6 nhém hydroxyl trong mdi phan tir 1a 2, 4%
dén 25% Kkhdi lugng 13 alkylen diol c6 2 dén 8 nguyén tir cacbon, va 2% dén 87%
khdi luong 14 regu da chirc trong dé s6 nhém hydroxyl trong mdi phan ti 1a 16n hon
2.

[10] Phan bén dang hat boc theo muc [9], trong d6 ruou da chirc bao gém san
phm cai bién tir dAu thau diu trong d6 s6 nhém hydroxyl trong mdi phén tir 16n hon
2.

[11] Phén bon dang hat boc theo muc bét ky trong s& cac muc tir [1] dén [10],
trong d6 ham luong nhya uretan 1a tir 1 dén 20 phan khdi lwong so véi 100 phan khéi
lugng phéan bon dang hat.

[12] Phuong phép san xudt phan bén dang hat boc chita phan bén dang hat va
16p nhya boé ma boc ngoai phin bon dang hat, phuong phép nay bao gbm céc budc:

budc tao ra 16p nhua boc da néu bﬁng cach thuc hién viéc trung hgp cOng thanh
phﬁn ruou da chire, 13 hdn hop chira 7% dén 93% khdi luong 13 san phém cai bién tir
dAu thu diu trong d6 sé nhém hydroxyl trong mdi phén tir 14 2; 4% dén 25% khoi
lugng 1a alkylen diol c6 2 dén 8 nguyén tir cacbon; va 2% dén 87% khéi luogng 1a
ruou da chuc trong d6 s& nhém hydroxyl trong mdi phan tir 12 16n hon 2, va thanh
phan polyisoxyanat.

[13] Ché phim phén bén, chita phan bén dang hat boc theo muc bét ky trong sb
céc muc tir [1] dén [11].

Hiéu qua c6 loi ctia sang ché

Sang ché dé xuit phan bén dang hat boc c6 kha ning giai phong kéo dai rét t6t

so v&i phan bon dang hat boc thong thuong, trong d6 lugng vét lidu nhya thé duoc st

dung trong d6 & cung mure. Tuc 13, theo sang ché, luong vt liéu nhya thd can st dung
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c6 thé giam. Hon nita, séng ché d& xuét phuong phap san xuét phan bén dang hat boc,
phuong phép nay c6 thé tao ra phan bon dang hat boc ¢6 kha ning gidi phong kéo dai
tuyét voi. Ngoai ra, sang ché d& xuét ché phim phan bén chira phan bén dang hat boc

¢6 kha ning giai phong kéo dai tuyét voi.

M3 ta chi tiét sang ché

Sau ddy, cac phuong an thich hop cua sang ché s& dugc trinh bay.
Phén bon dang hat boc

Phén bén dang hat boc theo phuong 4n ndy chita phén bon dang hat va 16p nhua
boc ma boc ngoai phan bén dang hat. Theo phuong 4n nay, 16p nhya boc bao gdm
nhya uretan, ma 1a san phim tring hop cdng gifta thanh phén polyisoxyanat va thanh
phin rugu da chirc. Hon nita, theo phuong 4n nay, thanh phan polyisoxyanat bao gdm
polyisoxyanat thom, va thanh phin rugu da chic bao gbm diol duge cai bién tir dau
thau dAu, alkylen diol ¢6 2 dén 8 nguyén tir cacbon, va hop chét ¢4 ba nhém hydroxyl
hozc nhiéu hon.

Phan bén dang hat nay c6 thé 12 vat liéu dang hat chira thanh phan phéan bén. Vi
du, phan bén dang hat nay co6 thé 1a vat liéu dang hat thu duoc béng cach tao hat thanh
phz‘?ln phén bén don doc, va co thé 1a vat liéu dang hat boc gém thanh phﬁn phén bén
va chit mang dé giit thanh phan phan bén.

Thanh phé‘“m phan bon khéng bi gidi han cu thé va c6 thé duogc chon thich hop
theo mg dung va muyc dich sit dung phan bén dang hat boc, va tuong tu. Vi du vé
thanh phin phén bén bao gbm céc thanh phin phan bén chtra nito nhu ure, amoni
nitrat, magie oxit amoni nitrat, amoni clorua, amoni sulfat, amoni phosphat, natri
nitrat, canxi nitrat, kali nitrat, v6i nito, ure duoc xir Iy bang formaldehyt (UF), ure
duoc xit Iy bing axetaldehyt (CDU), ure dugc xtt 1y bang isobutyl aldehyt (IBDU), va
guanylure (GU); phin bén phosphat nhu superphosphat voi, superphosphat voi kép,
phosphat nung chéy, phosphat axit humic, phosphat nung, multi-phosphat, magie oxit
superphosphat, amoni polyphosphat, kali metaphosphat, canxi metaphosphat, magie

oxit phosphat, amoni sulfat phosphat, kali amoni nitrat phosphat, va amoni clorua
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phosphat; va cac thanh phan phan bén chira kali nhu kali clorua, kali sulfat, kali
cacbonat natri cacbonat sulfat, kali cacbonat magie oxit sulfat, kali bicacbonat, va kali
phosphat. Cac thanh phén phéan bén nay co thé duge st dung don doc, hodc hai hodc
nhidu loai thanh phin phan bén c6 thé duoc sir dung két hop.

ChAt mang d& gitr thinh phan phan bén c6 thé duogc chon thich hop theo loai
thanh phan phén bén, ing dung va muc dich sir dung ctia phan bén dang hat boc, va
tuong tu. Vi du vé& chit mang bao gdm chit khodng nhu khoang caolanh nhu
kaolinite, montmorillonite, smectite, talc, agalmatolite, silic oxit, zeolite, va dht sét
axit; cac chét tir thuc vat nhr xenluloza, triu, tinh bot, va bdt dau tuwong; va cac vat
liéu tan trong nudc nhu lactoza, sacaroza, dextrin, mudi tinh, va natri tripolyphosphat.
Chét mang c6 thé bao gbm mdt loai trong s6 cac thanh phan nay don ddc, hodc c6 thé
bao gdm nhidu loai trong sé d6. Ngoai ra, phén bén dang hat c6 thé bao gom mét loai
chit mang, hoic c6 thé bao gém hai hodc nhiéu loai chit mang.

Phén bén dang hat c6 thé gdm thém céc thanh phan khac ngoai thanh phén phan
b6n va chit mang,

Phén bon dang hat co6 thé duoc san Xudt, chéng han, bing phuong phap tao hat
thanh phin phan bén don ddc, hodc phuong phép tron thanh phin phan bon véi chét
mang (ca v6i cac thanh phan khac néu cin) va tao hat hdn hop nay. Phuong phép tao
hat c6 thé 1a phuong phap théng thudng bit ky dé tao hat vt ligu dang hat. Vi du vé
phuong phép nay bao gdm phuong phép tao hat ép dun, phwong phép tao hat loai tAng
s0i, phuong phép tao hat tréng quay, phuong phép tao hat nén, phuong phap tao hat
béng chao, phuong phap tao hat boc, va phuwong phép tao hat hép phu.

Kich thuéc hat phan bon dang hat khong bi gidi han cu thé va c6 thé dugc chon
thich hop theo loai thanh phan phan bén va chit mang, tmg dung va muc dich st
dung phan bén dang hat boc, hodc twong tu. Vi dy, c& hat trung binh ctia phan bén
dang hat c6 thé tir 0,1 dén 15 mm, c6 thé tir 1 dén 10 mm, hodic ¢6 thé tir 1 &én 5 mm.
Theo phuong 4n ndy, phan bon dang hat véi ¢& hat tuy y ¢o thé thu duoc bang cach,
vi duy, thu phén bén dang hat béng phwong phép san xudt md ta tén day, va sau do

phén loai phan bén dang hat bang riy c6 duong kin 15 thich hop. Trong khi d6, trong
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ban mb ta sang ché, ¢& hat trung binh clia phin bén dang hat duge xé4c dinh 1a gia tri
trung binh s6 hoc ctia dudng kinh vong tron tuong duong véi dién ich nhd ra va dugce
do bang phuong phap kinh hién vi.

Hinh dang ctia phin bon dang hat khong bi giéi han cu thé va c6 thé dugc chon
thich hop theo loai thanh phdn phan bén va chit mang, tmg dung va muc dich st
dung phan bén dang hat boc, va tuong tu. Vi du v& hinh dang ctia phan bén dang hat
boc gém hinh cAu, hinh da dién, hinh tru, va hinh dang khong déu, va hinh dang gén
véi hinh ciu duge wu tién.

Theo phuong an nay, 16p nhya boc bao gdm nhuya uretan, ma 1a san phim tring
hgp cong gilta thanh phan polyisoxyanat va thanh phan rugu da chirc.

Thanh phin polyisoxyanat bao gdm polyisoxyanat thom. Trong ban md ta séng
ché, polyisoxyanat thom nghia 1a hop chét c6 vong thom va hai hodc nhiéu nhém
isoxyanat. Polyisoxyanat thom c6 thé 12 hop chit bat ky c6 mot vong thom trong phan
tir, hodic c6 thé 1a hop chit ¢6 nhidu vong thom. Tét hon néu cac nhém isoxyanat chira
trong polyisoxyanat thom duoc lién két truc tiép véi vong thom. Vong thom c6 thé 1a
vong benzen.

Vi du cu thé vé& polyisoxyanat thom bao gbm 4,4'-diphenylmetan diisoxyanat
(MDI), tolylen diisoxyanat (TDI), xylylen diisoxyanat (XDI), tolidin diisoxyanat
(TODI), naphtalen-1,5-diisoxyanat (NDI), tetrametylen xylylen diisoxyanat
(TMXDI), polymetylen polyphenyl polyisoxyanat (MDI polyme), va céc din xuit clia
chiing (céc san phdm cai bién nhu cac dang isoxyanurat, cic dang biuret, va cdc dang
uretdion). Céc polyisoxyanat thom cd thé dugc str dung don ddc hodc c6 thé duoc st
dung két hop véi hai hodc nhiéu loai trong sb d6.

T¥ quan diém ring c6 thé thu duoc kha ning giai phéng kéo dai rat tbt,
polyisoxyanat thom c6 thé 14 polyisoxyanat thom c6 hai hogc nhiéu vong benzen, mdi
vong benzen c6 nhém isoxyanat. Trong polyisoxyanat thom nhu vay, s6 nhém
isoxyanat dugc lién két truc tiép v6i mdi vong benzen c6 thé 1a 1, va sd nay c6 thé 1a
2 hodc nhiéu hon. Vi du vé polyisoxyanat thom nhu vay bao gdbm MDI, TODI, va
MDI polyme.
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Thanh phan polyisoxyanat cé th8 bao gdm polyisoxyanat khac khong phai la
polyisoxyanat thom. Vi du vé polyisoxyanat khac bao gdm polyisoxyanat béo va
polyisoxyanat vong béo.

Ty 1€ polyisoxyanat thom trong thanh phin polyisoxyanat c6 thé 1a 30% khbi
luong hodc cao hon, c6 thé 12 50% khéi luong hodc cao hon, hodc c6 thé 1a 100%
khéi lugng, trén quan diém 6 thé thu duoc kha ning giai phéng kéo dai rét tot.

Thanh phén rugu da chitc bao gdm diol dugc cai bién tir dAu thau dau. Trong khi
dé6, theo ban md ta cta sang ché, diol dugc cai bién tir dau thiu dau nghia 1a hop chit
ma c6 thé thu duoc tir dAu thau dau bang phan tng héa hoc, hop chét nay c6 hai nhém
hydroxyl. Diol dugc cai bién tir diu thdu dAu c6 thé 13 san phém thu duoc tir dau thau
dAu, va c6 thé 12 hop chit ma c6 thé thu duge tir ddu thdu diu va dugc tao ra tir vat
liéu thé khong phai diu thiu diu. DAu thiu diu 14 diu béo chira glyxerit cla axit
ricinoleic lam thanh phan chinh, va diol dugc cai bién tir dau thiu dau c6 thé 13, vi du,
diol dugc cai bién tir axit ricinoleic.

Diol duoc cai bién tir diu thiu diu c6 thé 13, vi du, hop chat ¢6 mot hodc hai
hodc nhiéu lién két este trong phan tir. Vi du vé diol duoc cai bién tir diu thiu dau
nhu vay bao gdm san pham ctia phan g trao dbi este (san pham thu dugc tir phan
Ging trao ddi este) gitta dau thiu diu hozc du thiu dau hydro héa va diol. Diol dugc
c4i bién tir dAu thdu dAu nhu vay c6 thé 13, vi dy, san phim ctia phan ing este hoa (san
phim thu dugc tir phan tng este hoa) gitta axit ricinoleic hodc axit 12-hydroxystearic
va diol. Trong ban mo ta, dau thiu dau hydro héa chi san phim trong d6 mdt phan
hodc tit ca cac lién két dbi cacbon-cacbon trong dAu thiu diu d3 dugc hydro hoa.
Thanh phﬁn rugu da chic co thé chi bao gém mot loai hop chit lam diol dugc cai
bién tir diu thau dau, hodc c¢6 thé bao gém hai hodc nhiéu loai hop chét.

Vi du vé& diol duoc str dung trong phan ng trao ddi este hozc phan ing este hoa
bao gdm metylpentandiol (vi du, 3-metyl-1,5-pentandiol), dietylpentandiol (vi du,
2,4-dietyl-1,5-pentandiol), trimetylhexandiol, neopentyl glycol, trietylen glycol,
dipropylen glycol, tripropylen glycol, va 1,4-xyclohexandimetanol.

Tri s6 hydroxyl ciia diol dugc cai bién tir ddu thdu dau t6t hon 12 30 mg KOH/g
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hodc cao hon, va t5t hon nita 13 160 mg KOH/g hodc cao hon. Ngoai ra, tri sb
hydroxyl cta diol dugc cai bién tir dAu thdu dau t6t hon 1a 560 mg KOH/g hodc thip
hon.

Tri s8 hydroxyl 1a tri s6 biéu difn ham lugng nhém hydroxyl trong mét don vi
khéi luong hop chét. Cu thé, tri sé hydroxyl 1a lugng (mg) kali hydroxit (KOH) cén,
sau khi thu dugc san phidm axetyl héa tr 1 g mau (vi du, diol duoc cai bién tir dau
thiu diu), dé trung hoa axit axetic dugc lién két v6i san phdm axetyl héa thu dugc
bing cach nay. Cu thé hon, tri s§ hydroxyl c6 thé do duogc bang phuong phap theo tai
liéu Japanese Industrial Standards JIS K 1557.

Theo phuong 4n nay, vi du diol chira trong san phim cai bién tir dau thdu dau
trong d6 sb nhém hydroxyl trong mdi phan tir 13 2, ¢6 thé duogc str dung 1am diol dugc
cai bién tir dAu thiu dau. Vi du, céc san phém co ban trén thi trudng cd thé duogc st
dung lam céc san phim cai bién tir dAu thiu dAu trong d6 s6 nhém hydroxyl trong mdi
phan tir 14 2. Vi du v& cac san phim c¢6 ban trén thi truong bao gdm URIC H-62 (tri s6
hydroxyl: 245 dén 275, do hang Itoh Oil Chemicals Co., Ltd. san xuét), URIC Y-202
(tri s& hydroxyl: 110 dén 120, do hang Itoh Oil Chemicals Co., Ltd. san xut), URIC
Y-403 (tri s6 hydroxyl: 150 dén 170, do hing Itoh Oil Chemicals Co., Ltd. san Xuét),
URIC Y-332 (tri s6 hydroxyl: 113 dén 133, do hang Itoh Oil Chemicals Co., Ltd. san
xuét), URIC AC-005 (tri s6 hydroxyl: 194 dén 214, do hing Itoh Oil Chemicals Co.,
Ltd. sin xult), URIC AC-006 (trj s& hydroxyl: 168 dén 187, do héng Itoh Oil
Chemicals Co., Ltd. san xuét), URIC PH-5001 (tri ) hydroxyl: 45, do héng Itoh Oil
Chemicals Co., Ltd. sin xuét), URIC PH-5002 (tri s6 hydroxyl: 43, do héng Itoh Oil
Chemicals Co., Ltd.) san xult, HS 2G-120 (tri s0 hydroxyl: 122, do hing Hokoku
Corporation san xuét), HS 2G-160R (tri s6 hydroxyl: 121, do hang Hokoku
Corporation san xuét), HS 2G-270B (tri s6 hydroxyl: 261, do hing Hokoku
Corporation san xuat), HS 2B-5500 (tri s6 hydroxyl: 178, do hing Hokoku
Corporation san xuit), va HS KA-001 (tri s6 hydroxyl: 224, do hang Hokoku
Corporation san Xuét).

Tl quan diém c6 thé thu duge kha ning giai phéng kéo dai rat t6t, ham luong
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diol duoc cai bién tir ddu thdu ddu trong thanh phdn rugu da chirc c6 thé 1a 6% khoi
luong hodc cao hon, cd thé 12 8% khdi lugng hodc cao hon, c6 thé 1a 10% khdi luong
hoiic cao hon, ¢6 thé 1 30% khéi luong hofic cao hon, c6 thé 1a 50% khdi luong hodc
cao hon, hodc ¢6 thé 13 65% khéi luong hodc cao hon, dya trén tdng luong thanh phén
ruou da chire. Tir quan diém c6 thé thu dugc kha ning giai phong kéo dai rat t5t, ham
luong diol duge cai bién tir diu thu dAu c6 thé 12 93% khdi lugng hogc thap hon, ¢6
thd 1a 90% khéi Iwong hodic thip hon, hoiic ¢6 thé 12 85% khéi Iugng hofic thip hon,
dua trén téng lugng thanh phan rugu da chirc.

Thanh phin rugu da chitc con chira thém alkylen diol c6 2 dén 8 nguyén ti
cacbon (sau ddy don gian goi la "alkylen diol"). S6 nguyén tlr cacbon cua alkylen diol
t6t hon 13 3 hoic cao hon, va tdt hon nita 1a 4 hodc cao hon, va t&t hon 13 7 hodc thép
hon, va t&t hon nita 12 6 hodc thip hon.

Alkylen diol ¢6 thé 1a mach thing hoc mach nhénh. Vi du vé linear alkylen diol
bao gdm etylen glycol, 1,3-propandiol, 1,4-butandiol, 1,5-pentandiol, 1,6-hexandiol,
va 1,8-octandiol. Vi du vé alkylen diol mach nhanh bao gdm 2-metyl-1,3-propandiol,
2-metyl-1,4-butandiol, va 2,3-dimetyl-1 ,4-butandiol.

T¥ quan diém c6 thé thu duoc kha ning giéi phéng kéo dai rat tot ¢6 thé st dung
1,4-butandiol va 1,6-hexandiol mét céach thich hop lam alkylen diol. Trong khi do,
thanh phén ruou da chic may c6 thé bao gébm mot loai hop chét 1am alkylen diol,
hoic c6 thé bao gf?»m hai hodc nhiéu loai hop chét.

Tir quan diém c6 thé thu dugc kha ning giai phong kéo dai rat t6t, ham luong
alkylen diol trong thanh phin ruou da chirc ¢6 thé 12 4% khéi luong hoic cao hon, 6%
khdi luong hodc cao hon, 8% khéi luwgng hozc cao hon, va 10% khéi luong hoic cao
hon, dua trén téng luong thanh phén ruou da chirc. Hon nita, tr quan didm c6 thé thu
duoc kha ning giai phong kéo dai rat tt, ham luong alkylen diol c6 the la 25% khéi
lwong hodc thép hon, c6 thé 1a 21% khdi lugng hoge thip hon, c6 thé 1a 20% khbi
lugng hodc thép hon, ¢6 thé 13 18% khéi luong hodc thép hon, hoac cé thé 1a 15%
khéi lugng hozc thép hon, dya trén tbng luong thanh phén ruou da chue.

Thanh phin ruou da chitc con bao gdm thém hop chit c6 ba nhém hydroxyl
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hodc nhiéu hon. S8 nhém hydroxyl chita trong hop chit c6 thé 1a 3 dén 8, hodc c6 thé
143 dn 6.

Vi du v& hop chét ¢6 ba nhém hydroxyl hodc nhiéu hon bao gdm ruou da chirc
polyete, dAu thiu diu, ruogu da chirc duoc cai bién tir dAu thiu dau, ruou da chirc axit
poly(met)acrylic, rugu da chirc polyeste ngung tu, va rugu da chirc polyeste trén co
s lacton. Céc hop chit c6 ba nhém hydroxyl hodc nhidu hon cé thé dugc st dung
don doc, hoac hodc nhidu loai trong s6 d6 c6 thé 1a duge st dung két hop. Trong khi
d6, cac hop chét ¢ trong céc san phdm c6 ban trén thi trudng c6 thé dwoc st dung
13m hop chét ¢ ba nhém hydroxyl hodc nhiéu hon, va vi dy, ruou da chirc trong d6
s6 nhém hydroxyl trong mdi phan ti 1a 16n hon 2 cling c6 thé duoc st dung.

Ruou da chitc polyete 1a hop chit c6 hai hogc nhiéu lién két ete va ba nhom
hydroxyl hoc nhiéu hon trong phén tir. Rugu da chirc polyete c6 thé 13, vi du, san
phim tring hop cong (san phim thu duoc tir phan Ung tring hop cdng) gifta rugu
polyhydric having c6 ba nhom hydroxyl hodc nhidu hon va alkylen oxit. Vi du vé
rwou polyhydric ¢ ba nhém hydroxyl hodc nhiéu hon bao gdm glyxerin,
trimetylolpropan, va pentaerythritol. Vi du vé alkylen oxit bao gdm etylen oxit,
propylene oxit, butylen oxit, va tetrahydrofuran. Thanh phén rugu da chic may c6 thé
chi bao gém mot loai hop chét lam rugu da chirc polyete, hodc ¢6 thé bao gém hai
hodc nhiéu loai hop chit.

Tir quan diém c6 thé thu dugc kha nang giai phong kéo dai rét t6t, t5t hon néu
rugu da chiic polyete bao gdm san phim tring hop cdng giita pentaerythritol va
propylen oxit.

Theo phuong én nay, hop chét ¢6 trong cic san phém c6 ban trén thi trudng cd
thé duogc st dung 1dm ruou da chic polyete. Vi du vé céc san phém ¢6 ban trén thi
trudomg bao gém ruou da chiic polyete bao gdbm SUMIPHEN 3086 (tri s& hydroxyl:
56, do hing Sumika Bayer Urethane Co., Ltd. san xuét), SUMIPHEN 3900 (tri )
hydroxyl: 35, do hdng Sumika Bayer Urethane Co., Ltd. san xuét), SUMIPHEN 5200
(tri s6 hydroxyl: 50, do hang Sumika Bayer Urethane Co., Ltd. san xuét),
SUMIPHEN TS (tri s6 hydroxyl: 380, do hing Sumika Bayer Urethane Co., Ltd. san
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xuét), SUMIPHEN TM (tri s6 hydroxyl: 380, do hing Sumika Bayer Urethane Co.,
Ltd. san xuit), SUMIPHEN VN (tri s6 hydroxyl: 470, do hing Sumika Bayer
Urethane Co., Ltd. san xut), SBU POLYOL 0248 (tri sd hydroxyl: 28, do hang
Sumika Bayer Urethane Co., Ltd. san xuét), SBU POLYOL 0363 (tri s6 hydroxyl: 23,
do hing Sumika Bayer Urethane Co., Ltd. san xuét), SBU POLYOL 0474 (tri sb
hydroxyl: 470, manufactured by Sumika Bayer Urethane Co., Ltd.), SBU POLYOL
4807 (tri s6 hydroxyl: 430, do hang Sumika Bayer Urethane Co., Ltd. san xuit), SBU
POLYOL 0480 (tri s& hydroxyl: 550, do hing Sumika Bayer Urethane Co., Ltd. san
xuét), SBU POLYOL 0485 (tri sd hydroxyl: 470, do hang Sumika Bayer Urethane
Co., Ltd. san xuit), SBU POLYOL 0487 (tri s6 hydroxyl: 410, do héng Sumika Bayer
Urethane Co., Ltd. san xuit), SBU POLYOL J406 (tri s6 hydroxyl: 500, do hing
Sumika Bayer Urethane Co., Ltd. san xuét), va SBU POLYOL 0262 (tri s& hydroxyl:
55, do hing Sumika Bayer Urethane Co., Ltd. san xuét).

Trong trudng hop trong d6 rugu da chirc polyete bao gbm nhidu hop chét, sb
nhém hydroxyl trong mdi phén tr trong ruou da chic polyete t6t hon 12 3 hodc cao
hon, va tdt hon 12 9 hoic thip hon hozc 7 hodc thip hon.

Tri s6 hydroxyl clia rugu da chic polyete &t hon 12 20 mg KOH/g hodc cao
hon, va tdt hon nita 1a 300 mg KOH/g hogc cao hon. Hon nifa, tri s6 hydroxyl ctia
rugu da chie polyete tét hon 1a 700 mg KOH/g hodc thip hon, va t6t hon nita 1a 500
mg KOH/g hodc thp hon.

Ruou da chirc duge cai bién tir du thiu diu 12 hop chit ma c6 thé thu duge tir
diu thiu diu bing phan g héa hoc, va c6 ba nhém hydroxyl ho#ic nhidu hon. Rugu
da chite duoc cai bién tir diu thiu dau c6 thé 12 hop chét thu duoc tir dau thiu dau, va
¢6 thé 12 hop chit ma cé thé thu dugc tir ddu thau dau va duge tao ra tir vét liu tho
khong phai dAu thdu diu. Dau thiu diu 13 diu béo chua glyxerit clia axit ricinoleic
lam thanh phan chinh. Ruou da chirc duge cai bién tir du thiu dau c6 thé 13, vi dy,
ruou da chirc dugc cai bién tir axit ricinoleic.

Céc rugu da chirc duge cai bién tir diu thau diu c6 thé c6, vi du, mot hodc hai

hodc nhidu lién két este trong phan tir. Vi du vé rugu da chirc duoc cai bién tir dau
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thAu dAu nhu vay bao gdm dau thiu diu, dAu thiu dau hydro héa. Ngoai ra, vi du vé
ruou da chitc dugc cai bién tir diu thdu dau nhu vy bao gdm san phim ctia phan Ung
trao ddi este giita dau thau dAu hodc diu thiu diu hydro héa va rugu polyhydric c6 ba
nhém hydroxyl hoge nhidu hon. Ngodi ra, vi du vé ruou da chite duge cai bién tir dau
thiu diu nhu vy bao gdm san phdm ctia phan tng este hoa gifta axit ricinoleic hodc
axit 12-hydroxystearic va rugu polyhydric ¢6 ba nhém hydroxyl hodc nhiéu hon.
Thanh phén rugu da chitc may c6 th8 chi bao gdm mét loai hop chét 1am ruou da
chitc dugc cai bién tir ddu thiu dAu, hodc ¢6 thé bao gdm hai hoic nhiéu loai hop
chét.

Vi du vé rugu polyhydric dugc sit dung cho phan tmg trao d6i este hodc phan
ung este hoa bao gdm trimetylolalkan, glyxerin, va pentaerythritol.

Vi du vé ruogu da chire duge cai bién tir ddu thiu du bao gdm diglyxerit hodc
monoglyxerit clia axit ricinoleic, mono-, di-, hodc trieste cua axit ricinoleic va
trimetylolalkan, va mono- hodc dieste clia axit ricinoleic va polypropylen glycol.

Tri sb hydroxyl cuia rugu da chirc duogc cai bién tir ddu thiu diu tdt hon 14 50 mg
KOH/g hoac cao hon, va t8t hon nita 12 85 mg KOH/g ho#c cao hon. Hon nita, tri sb
hydroxyl cta diol duoc cai bién tir dAu thAu dau t6t hon 1a 500 mg KOH/g hodc thip
hon, va t6t hon nita 1a 350 mg KOH/g hozc thép hon.

Theo phuong an nay, vi du, hop chit chira trong san phdm cai bién tir dau thau
dau trong d6 s6 nhém hydroxyl trong mdi phan tir 1 16n hon 2 ¢6 thé dugc st dung
lam polyme duge cai bién tir diu thdu diu. Vi dy, céc san phdm c6 ban trén thi trudng
¢6 thé duoc st dung lam cAc san phdm cai bién tir dAu thiu diu trong d6 s6 nhém
hydroxyl trong mdi phan tir 1 1én hon 2. Vi du vé céc san phdm c6 béan trén thi
trudng bao gdm URIC H-52 (s8 nhém hydroxyl trong mdi phén tir: 3, tri s6 hydroxyl:
195 dén 205, do hing Itoh Oil Chemicals Co., Ltd. san xudt), URIC H-57 (s6 nhom
hydroxyl trong mdi phan ti: 3, tri s6 hydroxyl: 85 dén 115, do haing Itoh Oil
Chemicals Co., Ltd. san xuit), URIC H-73X (s6 nhém hydroxyl trong mdi phan ti: 3,
tri s6 hydroxyl: 260 dén 280, do hang Itoh Oil Chemicals Co., Ltd. san xuét), URIC
H-81 (sb nhém hydroxyl trong mdi phén tir: 3, tri s& hydroxyl: 330 dén 350, do hing
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Ttoh Oil Chemicals Co., Ltd. san xuét), URIC H-102 (s6 nhém hydroxyl trong mbi
phan tit: 5, trj s6 hydroxyl: 300 dén 340, do hang Itoh Oil Chemicals Co., Ltd. san
xudt), URIC H-420 (sb nhém hydroxyl trong mdi phan tir: 3, tri s hydroxyl: 300 &n
340, do hang Itoh Oil Chemicals Co., Ltd. san xuét), URIC H-854 (s6 nhém hydroxyl
trong mdi phén tr: 3, tri s6 hydroxyl: 205 dén 225, do hang Itoh Oil Chemicals Co.,
Ltd. san xuat), URIC H-368 (s nhém hydroxyl trong mdi phan tir: 3, tri s6 hydroxyl:
185 dén 205, do hing Itoh Oil Chemicals Co., Ltd. san xuat), URIC F-40 (sé nhom
hydroxyl trong mdi phan tu: 3, tri s6 hydroxyl: 222 dén 242, do hing Itoh Oil
Chemicals Co., Ltd. san xuit), URIC F-60 (s6 nhém hydroxyl trong mdi phan ti: 3,
tri s& hydroxyl: 205 dén 225, do hang Itoh Oil Chemicals Co., Ltd. san xuét), TLM
(s6 nhom hydroxyl trong mdi phén ti: 3, tri s& hydroxyl: 159, do hing Hokoku
Corporation san xudt), LAV (s6 nhém hydroxyl trong mdi phan ti: 3, tri s6 hydroxyl:
159, do hiang Hokoku Corporation san xuit), LM-R (s6 nhém hydroxyl trong mdi
phén tu: 3, tri s6 hydroxyl: 159, do hang Hokoku Corporation san xuét), ELA-DR (s6
nhém hydroxyl trong mdi phén ti: 3, tri sd hydroxyl: 159, do hing Hokoku
Corporation san xuit), va HS PPE-12H (s6 nhém hydroxyl trong mdi phan tir: 4, tri
s6 hydroxyl: 249, do hang Hokoku Corporation san xut).

Ruou da chirc axit poly(met)acrylic ¢ thé 13, vi du, san phdm ctia phan Ung
ngung tu (san phdm thu duoc tir phan Umg ngung tu) gitta axit poly(met)acrylic va
rugu polyhydric ¢4 ba nhém hydroxyl hodc nhidu hon. Vi du vé rugu polyhydric bao
gdm cac hop chét gibng nhu d4 md ta trén day.

Ruou da chirc polyeste ngung tu co thé 13, vi du, san phim ctia phan Gng ngung
tu giita axit dicarboxylic va rugu polyhydric c6 ba nhom hydroxyl hodc nhiéu hon. Vi
du vé rugu polyhydric bao gdm cac hop chit gibng nhu di mo ta trén day.

Ruou da chirc polyeste trén co s& lacton c6 thé 13, vi du, san phém thu duoc
bang céach tring hgp m& vong e-caprolacton, trong do ruou polyhydric ¢6 ba nhom
hydroxy! hodc nhiéu hon dugc sir dung 1am chat khoi mao. Vi du vé ruou polyhydric
bao gdm céc hop chit gidng nhu d& mo ta trén ddy.

Ham luong hop chit c6 ba nhém hydroxyl hodc nhiéu hon trong thanh phin

-15-



31976

ruou da chitc c6 thé 1a 2% khéi lugng holic cao hon, c6 thé 1a 3% khdi lugng hodc
cao hon, hodc c6 thé 1a 8% khdi lugng hodc cao hon, dua trén téng luong thanh phin
ruou da chirc, trén quan diém d thu dugc kha ning giai phéng kéo dai rat tot. Ham
luong hop chit ¢6 ba nhém hydroxyl hogc nhiéu hon ¢6 thé 13 87% khéi lugng hoiic
thép hon, co thé 1a 80% khdi luong hogc thip hon, c6 thé 1a 76% khoi lugng hoge
th&p hon, ¢6 thé 1a 60% khéi lugng hodc thp hon, c6 thé 12 40% khéi luong hodic
thép hon, hodc cb thé 1a 20% khéi luong hoic thép hon, dua trén téng luong thanh
phén ruou da chire, trén quan didm @8 thu duoc kha ning giai phong kéo dai rat tot.

Trong trudong hop trong d6 thanh phan ruou da chic bao gdm ruou da churc
polyete, ham lugng rugu da chitc polyete trong thanh phin rugu da chic c6 thé 12 2%
khdi luong ho#c cao hon, hodc 3% khéi lugng hodc cao hon, dua trén tdng lugng
thanh phan rugu da chir, trén quan didm dé thu duoc kha ning giai phong kéo dai rat
tot. Hon nita, ham lugng rugu da chic polyete c6 thé 1 87% khdi luong hodc thip
hon, c6 thé 13 50% khdi luong hoic thép hon, hodc co thé 13 30% khdi luong hoic
thap hon, dua trén tdng lwong thanh phén ruou da chirc, trén quan diém dé thu dugc
kha ning giai phong kéo dai rét bt

Trong trudng hop trong d6 thanh phin ruou da chic bao gdm rugu da chirc
duoc cai bién tir dau thiu diu, ham luong ruou da chitc duoc cai bién tir diu thiu dau
trong thanh phan rugu da chitc ¢6 thé 1a 2% khdi lugng hodc cao hon, 5% khéi luong
ho#c cao hon, hoac 7% khéi lwong hodc cao hon, dya trén téng luong thanh ph?ln
ruou da chac, trén quan diém dé thu duoc kha ning giai phéng kéo dai rat tbt. Ham
lugng rugu da chirc dugc cai bién tir dau thiu dAu c6 thé 1 87% khdi luong hodc thép
hon, cé thé 13 83% khéi lugng hodc thép hon, c6 thé 1a 78% khi lugng hodc thap
hon, c6 thé 12 60% khéi lugng hodc thip hon, c6 thé 1a 40% khdi lugng hode thp
hon, hoac cé thé 1a 20% khéi luong hodc thép hon, dua trén téng luong thanh phén
rugu da chire, trén quan diém dé thu duoc kha ning giai phong kéo dai rat t6t.

Thanh phin ruou da chic ¢6 thé bao gbm rugu da chirc khac ngoai cic hop chét
dugc md ta trén day. Vi du vé ruou da chirc khac bao gc‘“)m rugu da chirc polyme va

ruou da chire polyeste.
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Theo mot phuong an, thanh ph?m ruou da chic cé thé 14 hén hop chira san phém
c4i bién tir dAu thiu diu trong d6 s6 nhém hydroxyl trong mdi phan tir 12 2 (sau day
con goi 13 "san phAm cai bién tir diu thdu dAu thi nhét"), alkylen diol c6 2 dén 8
nguyén tir cacbon, va rugu da chirc trong do6 s6 nhém hydroxyl trong mbi phén tir 1a
16n hon 2. Vi du v& ruou da chirc trong d6 s6 nhém hydroxyl trong mdi phan tir 13 16n
hon 2 bao gdém san phdm cai bién tir diu thiu dau trong d6 s6 nhém hydroxyl trong
mdi phan tir 3 16n hon 2 (sau ddy con goi 12 "san phm cai bién tlr dAu thiu dau thix
hai") va rugu da chuc polyete.

Theo phuong én nay, lugng san phim cai bién tir ddu thiu diu thtr nhét so véi
tAng lugng thanh phin rwou da chirc ¢6 thé 13 7% khéi lugng hodc cao hon, tot hon ¢6
thé 13 10% khéi luong hodc cao hon, c6 thé 1a 30% khéi lugng hode cao hon, ¢6 thé 1a
50% khdi lugng hodc cao hon, hodc cé thé 1& 65% khoi lugng hodc cao hon, trén
quan diém dé thu dugc kha ning giai phéng kéo dai rét tdt. Trén quan diém dé thu
duoce kha ning giai phong kéo dai rit tt, luong san phim cai bién tir dau thiu dau thu
nhét c6 thé 12 93% khéi luong hodc thip hon, va tdt hon c6 thé 1a 80% khéi luong
hozc thap hon.

Hon nita, theo phuong an nay, luong alkylen diol c6 2 dén 8 nguyén tir cacbon
so v6i téng luong thanh phin rugu da chic ¢6 thé 1 4% khdi lugng hoic cao hon, tbt
hon ¢6 thé 1a 6% khéi lugng hodc cao hon, t5t hon ¢6 thé 13 8% khdi lugng hodc cao
hon, hodc ¢6 thé 1a 10% khéi luong hodc cao hon, trén quan diém dé thu duoc kha
ndng giai phéng kéo dai rat t6t. Trén quan diém dé thu duoc kha ning giai phong kéo
dai rit tbt, luong alkylen diol c6 2 dén 8 nguyén tir cacbon c6 thd 1a 25% khdi lugng
hodic thép hon, ¢6 thé 1a 21% khéi lugng hodc thip hon, cé thé 1a 20% khéi luong
hodic thip hon, c6 thé 1a 18% khéi lugng hodc thip hon, hogc tdt hon c6 thé 1a 15%
khéi luong hosc thép hon.

Hon nita, theo phuong 4n nay, lugng ruou da chirc trong do s6 nhém hydroxyl
trong mdi phan ti 12 16n hon 2 so véi tdng lwong thanh phan rugu da chirc ¢6 thé 1a
2% khdi lugng hodc cao hon, va t5t hon 1& 8% khéi lugng hodic cao hon, trén quan

diém @ thu duoc kha niing giai phong kéo dai rat tdt. Luong rugu da chirc trong dé
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s6 nhém hydroxyl trong mdi phén tir 1a 16n hon 2 ¢6 thé 1 87% khdi lwong hozc thip
hon, t6t hon ¢6 thé 13 78% khéi lugng hodc thép hon, ¢c6 thé 12 60% khdi luong hodc
thip hon, c6 thé 13 40% khéi luong hodic thép hon, hoge ¢6 thé 1a 20% khoi luong
hoc thip hon, trén quan diém dé thu duoc kha ning giai phong kéo dai rét t6t.

Theo phuong 4n khéc, nhya uretan c6 th8 14 san phdm tring hop cdng cta thanh
phan polyisoxyanat ma bao gdm 30 dén 60 phan khéi lugng polyisoxyanat thom, va
thanh phan ruou da chitc ma bao gdm 5 dén 60 phan khéi luong diol dugc cai bién tir
dAu thiu diu; 3 dén 10 phan khéi lugng alkylen diol c6 2 dén 8 nguyén tir cacbon; va
2 dén 50 phan khi lwong hop chét c6 ba nhém hydroxyl hodc nhiéu hon.

Theo phuong an khac, nhyua uretan ¢ thd 14 san pham trung hop cdng ctia thanh
phén polyisoxyanat ma bao gdm 30 dén 60 phin khéi luong polyisoxyanat thom, va
thanh phﬁn ruou da chirc ma bao gém 30 dén 60 ph'c‘“ln khdi lwong diol duge cai bién
tir dAu thiu diu; 3 dén 10 phin khdi lugng alkylen diol c6 2 dén 8 nguyén tir cacbon;
va 2 dén 20 phin khi lugng rugu da chirc polyete.

Ngoai ra, theo phuong an khéc, nhya uretan c6 thé 13 san phim tring hop cong
ctia thanh phin polyisoxyanat ma bao gbm 30 dén 60 phan khéi lwong polyisoxyanat
thom, va thanh phén rugu da chitrc ma bao gdm 5 dén 60 phén khéi luong diol dugc
c4i bién tir diu thiu dau; 3 dén 10 phin khéi lwong alkylen diol ¢6 2 dén 8 nguyén tir
cacbon; va 5 dén 50 phﬁn khéi lugng rugu da chie dugc cai bién tir dAu thiu dau.

Theo phuong 4n khéc nita, nhya uretan c6 thé 13 san phdm tring hop cdng clia
thanh phin polyisoxyanat ma bao gbm 30 dén 60 phan khéi luong polyisoxyanat
thom, va thanh phin ruou da chitc ma bao gdm 5 dén 60 phin khéi lugng sén phim
cai bién tir ddu thiu dAu thir nhit; 3 dén 10 phan khéi lwong alkylen diol ¢6 2 dén 8
nguyén tr cacbon; va 2 dén 50 phin khéi lugng rugu da chitc cd s6 nhém hydroxyl
trong mdi phéan ttr 16n hon 2.

Theo phuong 4n khéc nita, nhya uretan c6 thd 13 san phdm tring hop cdng cua
thanh phan polyisoxyanat ma bao gbm 30 dén 60 phan khéi luong polyisoxyanat
thom, va thanh phén rugu da chic ma bao gdm 5 dén 60 phén khéi luong san pham

c4i bién tir diu thau dAu thir nhit; 3 dén 10 phan khéi luong alkylen diol 6 2 dén 8
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nguyén tir cacbon; va 5 dén 50 phan khdi lugng san phim céi bién tir diu thiu dau thir
hai.

Hon nita, theo phuong 4n khac nita, nhya uretan cé thé 13 san phim tring hop
cong ciia thanh phdn polyisoxyanat ma bao gdm 30 dén 60 phan khdi luong
polyisoxyanat thom, va thanh phin ruou da chitc ma bao gdm 30 dén 60 phan khéi
luong san phdm cai bién tir diu thiu du thir nhit; 3 dén 10 phan khdi luong alkylen
diol ¢4 2 dén 8 nguyén tir cacbon; va 2 dén 20 phén khéi lugng rugu da chirc polyete.

Ty 16 Mo/M, gifta s6 mol Mz ctia nhém hydroxyl ¢ trong thanh phan rugu da
chttc so v6i sb mol M ctia nhém isoxyanat c¢é trong thanh phén polyisoxyanat t6t hon
1a 0,7 hoac cao hon, va t&t hon nita 13 0m9 ho#c cao hon, va tdt hon 14 1,7 hodc tha”'lp
hon, va t&t hon nita 1 1,5 hodc thAp hon. Khi ty 1€ My/Mi nim trong khoang duge md
t4 trén day, c6 xu huéng thu duoc kha ning gidi phong kéo dai rat t6t.

Ham luong nhua uretan trong 16p nhua boc ¢6 thé 13 80% khdi lwong hodc cao
hon, c6 thé 12 90% khéi lugng hodc cao hon, va ¢ thé 1a 100% khbi lugng, dua trén
tdng lugng 16p nhya boc.

Ham luong nhya uretan trong phin bon dang hat boc t6t hon 12 1 phan khéi
lugng hodc cao hon, va t5t hon nita 13 2 phén khéi lugng hodc cao hon, so véi 100
phﬁn khéi luwong ctia phan bén dang hat. Hon nita, ham luong nhua uretan tdt hon 1a
20 phin khéi lwong hodc thip hon, va tét hon nita 1a 16 phin khdi lwong hodc thip
hon, so v6i 100 phan khéi lugng ctia phan bon dang hat.

Lép nhua boc ¢6 thé chira thém céc thanh phin khong phai 1a nhya uretan cy thé
duoc md ta trén day. Vi dy, 16p nhya boc ¢ thé chtra thém nhwa uretan khoéng phai la
nhua uretan cu thé dugc md ta trén ddy. LGp nhua boc cling ¢6 thé chira dung moi
nhu dung méi hitu co hodc nude, va cic dung mdi nay co thé 14 dung moi duge st
dung & thoi didm san xuét nhua uretan. Hon nita, 16p nhya boc ¢6 thé chira thém chét
tao mau, thudc nhudm, va tuong tu.

Nhuya uretan theo phuong én nay co thé thu duoc bing cach tron thanh phin
polyisoxyanat, thanh phin rugu da chirc, va tily y cac thanh phan khic ngoai céc

thanh phin nay dé thu duoc hdn hop long, sau d6 dun néng hdn hop 16ng nay, va nho
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d6 thuc hién phén Gmg tring hop cong gifta thanh phan polyisoxyanat va thanh phin
ruou da chure.

Vi du v& cac thanh phﬁn khac d& san xuit nhua uretan bao gém chét xuc tac,
chét tao mau, va thubc nhudém. Vi du vé chét xdc tac bao gém c4c mudi kim loai ciia
axit hitu co, nhu kali axetat, canxi axetat, dibutyl thiéc diaxetat, dibutyl thiéc diclorua,
dibutyl thiéc dilaurat, thiéc dithiobutanoat, thiée(Il) octanoat, dioctyl thiéc dilaurat,
titan tetraisopropoxit, tetrabutyl titanat, va bismut(III) tris(2-etylhexanoat); va cac
chét xuc tic amin nhu trietylamin, N,N,N',N'-tetrametyletylendiamin, trietylendiamin,
N-metylmorpholin, N-etylmorpholin, N-dodexylmorpholin,
N,N-dimetyldodexylamin, N,N-dimetylxyclohexylamin, dimetyletanolamin,
N,N-dimetylbenzylamin, va 2,4,6-tris(dimetylaminometyl)phenol. Phan ung gitta
nhém hydroxyl va nhém isoxyanat c6 thé dugc ting tdc bang cach bd sung chét xtc
tac.

Nhiét d6 phan tmg ddi v6i phan mg tring hop cdng c6 thé thay doi thich hop
theo loai thanh phén polyisoxyanat va thanh phén ruou da chie, loai chét xuc tac, va
tuong tu. Vi dy, nhiét d6 phan ing d6i véi phan tmg tring hop cdng c6 thé 1a tir 40°C
dén 150°C, hoic ¢6 thé 1a tir 60°C dén 100°C.

Lép nhya boc c6 thé duge tao thanh tryc tiép trén bé mit phan bon dang hat.
Trong truong hop trong d6 16p boc khong phai 1a 16p nhua boc (vi dy, 16p boc tir hop
chét thé long ky nudc ma s& duoc md ta sau ddy) duoc tao thanh trén bé mit phan bon
dang hat, 16p nhua boc c6 thé duoc tao ra trén 16p boc do.

L&p nhua boc ¢d thé dugc tao ra dé bao phii toan bd bé& mit phin bén dang hat,
hoic ¢c6 thé duoc tao ra dé bao phti mot phﬁn bé mit ctia phan bon dang hat.

D day cua 16p nhua boc ¢ thé duogc chon thich hop theo tng dung va muyc
dich st dung ctia phin bén dang hat boc, va tuong tu. Do day cta 16p nhua boc ¢ thé
13, vi du, 8 um hodc 16n hon, va t5t hon ¢6 thé 1a 10 pm hodc 16n hon. Ngoai ra, do
day cua 16p nhua boc ¢6 thé 13, vi du, 400 pm hozc nho hon, hodc t5t hon c6 thé 1a
200 pm hodc nhé hon. Trong khi d6, d6 day ctia 16p nhya boc trong ban md ta 1a gia

tri do dugc bing cach quan sat bang kinh hién vi dién tir quét (scanning electron
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microscopy - SEM) tiét dién ngang ctia phan bén dang hat boc. Béng céch diéu chinh
d6 day cta 16p nhya boc, vi dy, cdc dic tinh gidi phéng kéo dai va luong rira giai cua
thanh phin phan bén ¢6 thé dugc didu chinh.

Phan bén dang hat boc theo phuong 4n nay ¢ thé chira thém thanh phan khéc
ngoai phin bén dang hat va 16p nhua boc, va ¢6 thé chira thém céc thanh phén ngoai
c4c thanh phan d4 mo ta trén day.

Vi dy, phan bén dang hat boc c6 thé chtra thém hop chét thé 1ong ky nudc ¢b
nhiét d6 s6i 13 100°C hodc cao hon (sau ddy goi 1a "hop chét thé long ky nudc").
Trong ban md ta, hop chét thé 1ong ky nudc nghia 1a hop chét c6 tinh luu dong &
20°C va c6 d6 hoa tan trong nude ¢ 20°C 1a 10 ppm hodc thip hon. Hop chét thé long
ky nuée c6 thé duoc két hop trong phan boén dang hat, hodc ¢6 thé c6 mit dudi dang
16p boc ma boc ngoai phén bén dang hat. Trong trudng hop trong do hop chit thé
long ky nuée ¢6 mit dudi dang 16p boc, 16p boc nay co thé duoc tao ra truc tiép trén
bé mit phéin boén dang hat, hodc co thé duoc tao ra trén 16p nhua boc ma boc ngoai
phén bon dang hat.

Hop chét ky nude duge két hop khi, vi dy, phan bon dang hat boc duge san xuét
b%lng cach st dung thiét bi ma tao cho phan bén dang hat trang théi ldn. Vi dy vé céc
hop chét ky nuéc bao gbm cac hydrocacbon béo nhu parafin long; cac hydrocacbon
thom nhu phenylxylyletan va alkylbenzen (cu thé 1a, SOLVESSO 150, do hang
ExxonMobil Chemical Company, Inc. san XUAt); va céc este clia axit béo nhu dau dau
twong va dau hat bong. Ham luong hop chét thé 16ng ky nuéc trong phén bén dang
hat boc ¢6 thé tir 0,1 dén 5 phan khéi lugng so véi 100 phan khdi lugng ctia phén bén
dang hat.

C& hat cia phan bén dang hat boc ¢ thé dugc chon thich hgp theo g dung va muc
dich st dung ctia phin bon dang hat boc, va tuong tu.

Vi duy, c¢& hat trung binh ctia phin bén dang hat boc ¢6 thé tir 0,1 dén 15 mm,
hoac c6 thé tir 1 dén 5 mm. Trong khi d6, trong ban md ta, ¢& hat trung binh cta phéan
bén dang hat boc dugc xac dinh 1a gié tri trung binh s6 hoc ctia dudng kinh vong tron

twong duong ctia dién tich nho ra va dugc do béng phuong phép kinh hién vi.
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Phén bén dang hat boc theo phuong an ndy c6 kha nang giai phéng kéo dai rat
t6t, so v4i cac phan bén dang hat boc thong thudng trong d6 luong vat liéu nhua thd
duoc st dung & ciing muc. Ttc 13, trong phén bon dang hat boc theo phuong 4n nay,
ngay ca néu luong vt liéu nhya thd duoc giam di, sy rira gidi du thira thanh phﬁn
phén boén bi ngén chén, va cd thé dat duogc céc dic tinh giai phong kéo dai. Do do, khi
phén bén dang hat boc theo phuong dn ndy dugc st dung, do day 16p nhua boc co thé
dugc 1am mong, va ham lugng tinh theo phan trim cta thanh phan phan bén trong
phén bén dang hat boc ¢d thé 16n. Hon nita, do c6 thé ngan chan sy gia ting vat liu
nhua thd va su kéo dai thdi gian san xudt, c6 thé thic ddy viée giam chi phi san xuét
va chi phi vAn chuyén. Hon nita, phin bon dang hat boc theo phuong an nay c6 thé
duoc str dung thich hop, vi du, & cac ving c6 nhi¢t do khi quyén trung binh cao, nhu
Pong Nam A.

Trong khi d6, thuét ngit vat lidu nhwa thd nghia 1a cac vat liu nhu thanh phin
polyisoxyanat va thanh phén ruou da chire, ma duoc str dung d8 tao ra 16p nhua boc.
Ché phim phan bén

Ché phdm phan bén theo phuong 4n nay c6 thé 1a ché phim chira phan bén dang
hat boc dugc m ta trén ddy. Ché phim phan bon ¢6 thé bao gdm céc thanh phén khac
ngoai phan bon dang hat boc. Vi du vé céc thanh phﬁn khac bao gdm chét khir khuén
va chéit chéng d6ng banh.

Ham luong phén bén dang hat boc trong ché phdm phén bén theo phuong an
nay co thé duoc diéu chinh thich hgp theo tng dung va muc dich st dung ctia ché
phAm phéan bén.

Phuong phap san xuét phan bén dang hat boc

Phuong phap san xuét phan bén dang hat boc theo phuong én nay bao gbm
budc boc ngoai phin bon dang hat b%mg nhua uretan thu duoc b%mg cach thuc hién
trung hop cong thanh phan polyisoxyanat va thanh phin rugu da chie (bude boc).

Theo mot phuong an, bude boc o thé 13 budc, vi du, boc ngoai phin bon dang
hat bang nhua uretan ma da dugc tbng hop riéng r&.

Hon nita, theo mot phuong an khéc, budc boc ¢ thé 13 budc boc ngoai phin
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bén dang hat bang nhya uretan bang c4ch cho thanh phin polyisoxyanat phan ing véi
thanh phén rugu da chic (néu cin, voi su ¢ mit cla chét xuc tac) trong hé théng
phan ing chira phin bon dang hat. Cu thé hon, budc boc ¢ thé bao gém bude (D),
budce (1), va bude (III) sau day:

(I) budce tao cho phéan bén dang hat trang thai lan trong thiét bi d3 dinh;

(I) budce bd sung thanh phéan polyisoxyanat, thanh phan ruou da chuc, va chét
xtic téc tiy ¥ duge bd sung vao phan bon dang hat & trang thai lan; va

(IIT) buée duy tri trang thai clia phan bon dang hat dugc lam cho lan, tién hanh
phan tng (tring hop cdng) gilta cdc nhém isoxyanat cua thanh phﬁn polyisoxyanat va
c4ac nhom hydroxyl ciia thanh phén ruou da chirc, va nhd d6 boc ngoai bé mit cla
phén bon dang hat béng nhua uretan.

3 bude (I), phan bén dang hat ¢ trang thai 1an c6 thé duoc gia nhiét, néu can.
Bing cach gia nhiét phan bén dang hat, phan {ng gitta nhém hydroxyl va nhém
isoxyanat c6 thé duoc ting tdc.

O bude (II), cac thanh phén khéc nhau c6 thé dugc bd sung riéng r&, hodc co thé
duoc bd sung & trang théi tron 1n.

Theo phuong 4n ny, tt hon 12 tién hanh 13p lai bude (IT) va bude (II). Do I6p
nhua boc dugc tao ra & bude (II) va buse (I1D), dd day cta 16p nhua boc ¢6 thé dé
dang duogc didu chinh bang cach thyc hién lap lai budce (II) va budce (11D).

Ngoai ra, & budc (II), t5t hon 1 diéu chinh luong thanh phin polyisoxyanat va
thanh phén rugu da chirc can bd sung vao, sao cho do day clia 16p nhya boc dugc tao
ra bing m3i 1an thye hién bude (I1) va bude (IIL) ¢6 thé tir 0,1 dén 100 pm.

Theo phuong phép san xudt duoc md ta trén déy, hop chét thé léng ky nudc
duoc mo ta trén day co thé duge dung néu cn. Ttc 13, phuong phap san xut phan
bén dang hat boc theo phuong dn nay ¢ thé bao gdm budc két hop hop chit thé long
ky nuée vao phin bén dang hat, va co thé bao gébm budc boc ngoai phan bon dang hat
bang hop chét thé 1ong ky nuéc. Hop chét thé long ky nuéc co thé duogc bd sung vao
phén bon dang hat ddng thoi véi thanh phén polyisoxyanat va twong tu & budce (ID), co

thé duoc bd sung vao phan bon dang hat trude bude (II), hodc cé thé dugc bd sung
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vao phéan bén dang hat boc sau budc (III). Theo phuong én nay, t6t hon néu hop chét
thé long ky nudc duoc bd sung vao phan bén dang hat trude bude (II).

V& thiét bi tao cho phan bén dang hat trang théi lan, céc thiét bi da biét nhu thiét
bi tao tAng s6i kidu voi phun ma qua d6 khong khi da gia nhiét dugc thdi tir dudi 1én,
thiét bi boc loai chao dugc trang bi thiét bi gia nhiét, va may tron bé tong co thé duoc
st dung.

Theo phuong an thich hop vé phuong phap san xut theo phuong 4n ndy, budc
boc ¢6 thé 12 budc tao 16p nhua boc bing cach thyc hién tring hop cong thanh phin
ruou da chirc, ma 13 hén hop chira tir 7% dén 93% khéi luong san phim cai bién tr
dAu thiu diu trong d6 s6 nhém hydroxyl trong mdi phén tir 13 2; tir 4% dén 25% khbi
luong alkylen diol c6 2 dén 8 nguyén tlr cacbon; va tir 2% dén 87% khéi lwong ruou
da chic trong d6 s6 nhém hydroxyl trong mdi phan tir 1a 16n hon 2, va thanh phin
polyisoxyanat.

Do d6, cac phuong an thich hop cua sang ché da dugc 1am 13; tuy nhién, sang

ché khéng duoc du dinh 1a gidi han & cac phuong an dugc mé ta trén day.

Vi du thwe hién sing ché

Sau day, sang ché s& duogc giai thich cu thé hon théng qua cic vi dy; tuy nhién,
sang ché khong duge dy dinh d8 gidi han & cic vi du nay.
Vidul
Diéu ché hdn hop nguyén liéu thd uretan

San pham cai bién tir dAu thiu dAu trong d6 s6 nhém hydroxyl trong mdi phan
tir 14 2 (san phAm cai bién tir ddu thiu dau I), alkylen diol, va rugu da chuc polyete,
ma duoc chi ra trong bang 1, dugc tron 14n, va thu dugc dung dich chira thanh phén
ruou da chirc. Sau d6, dung dich thu dugc bﬁng cach nhu vdy dugc gia nhiét dén
60°C, va polyisoxyanat thom nhu dugc chi ra trong bang 1 duge b sung, & trang thai
dugc gia nhiét dén 60°C, vao dung dich néu trén. Tiép theo, dung dich nay duoc tron,
va thu duoc hdn hop vat lidu thd uretan chira polyisoxyanat thom, san phim cai bién

tir diu thiu dau I, alkylen diol, va rugu da chitc polyete. Trong khi d@6, luong két hop
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cua polyisoxyanat thom, san phim cai bién tir diu thiu dau I, alkylen diol, va rugu da
chire polyete duoc didu chinh dén lugng két hop (don vi: % khdi lwong) da chi ra
trong bang 1.

San xuét phan bon dang hat boc

Theo phwong phap sau ddy, tao ra phdn bon dang hat boc trong do 1000 phan
khéi luong ure dang hat (siéu hat ure, c& hat trung binh: khoang 3 mm, s6 hat trong
mdt gam: khoang 60 hat) dugc boc béng 100 phén khéi lugng nhua uretan, 13 san
phdm phan tmg ctia hdn hop vét liéu tho uretan,

DAu tién, 1000 phén khéi lugng ure dang hat dugc tao trang thai lan béng cach
dua ure dang hat vao mdy trdn bé tong. Sau do6, ure dang hat duoc gia nhiét dén
khoang 70°C biang khong khi néng, sau d6 10 phan khdi lugng parafin 1ong (do hing
MORESCO Corporation san xuét, tén thwong mai: MORESCO WHITE P-350P)
duoc bd sung vao d6, va trang thai lan duge tiép tuc trong 10 phut. B& sung vao d6 10
ph'?m khdi lugng hdn hop vat liéu thé uretan, va trang thai lan dugc duy tri trong 8
phut hoac 1du hon trong diéu kién gia nhiét. Nho d6, cac nhém isoxyanat va cac nhém
hydroxyl trong hén hop vét liéu thd uretan dugc d& cho phan ting trén bé mit ure
dang hat.

Ngoai ra, b sung vao do 10 phin khdi lugng hdn hop vat liéu thd uretan, va
trang thai 1in duoc duy tri trong 8 phit hodc lau hon trong didu kién gia nhiét. Budc
van hanh nay duogc tién hanh 1ap lai cho dén khi téng lugng hdn hop vt liéu thd
uretan duoc bd sung vao d6 1a 100 phan khi lugng. Sau d6, lam mat dén gan nhiét do
trong phong, va nhd d6 thu dugc phan bén dang hat boc theo vi du 1, trong d6 ure
dang hat duogc boc bang 16p nhwya boc chira nhwa uretan. Theo vi du nay,
polyisoxyanat thom duoc b sung vao dung dich chira thanh phén ruou da chic ngay
trude khi bd sung hdn hop vat liéu thd uretan. Ttc 14, hdn hop duoc didu ché ngay
truée khi bd sung duoc dung lam hdn hop vat liéu tho uretan.

Vidu2 dén4
Theo vi du 2 dén 4, phan bén dang hat boc dugc sin xudt theo cting cach nhu

trong vi du 1, trir viéc luong két hop ctia cac thanh phin phdi tron khéc nhau trong

-25-



31976

h&n hop vat liéu thé uretan dugc thay dbi thanh luong két hop dugc chi ra trong bang 1.
Vidu 5 dén 16 va vi du so sénh 1 dén 4

Trong cac vidu 5 dén 16 va cac vi du so sanh 1 dén 4, phan bén dang hat boc
duoc san xuét theo ciing cach nhu trong vi du 1, trir vi¢c cdc thanh phin phdi tron ctia
hdn hop vét liéu thd uretan dugc thay dbi thanh c4c thanh phin phéi tron duge md ta
trong bang 2 hodc bang 3, va lugng két hop ciia cac thanh phan phdi tron khac nhau
trong hdn hop vat liéu thd uretan duoc thay ddi thanh luong két hop duge chi ra trong
bang 2 hodc bang 3.
Vidul7

Theo vi du 17, phin bon dang hat boc dugc san xuét theo cling cach nhu trong
vi du 5, trir viéc ure dang hat dugc thay d6i thanh phan bén hdn hop dang hat
(N-P,05-K20: 10,5-21-23,5, ¢& hat trung binh: khoang 3 mm, s6 hat trong mot gam:
khoéang 60 hat), lugng hdn hop vat liéu thd uretan dugc bd sung mdi 1an dugc dit 1a
14 phén khéi lugng so véi 1000 phan khdi lugng cta phan bén hdn hop dang hat, va
tdng luong bd sung ctia hdn hop vét lidu thd uretan dugc dat 1a 140 phén khéi luong.
Vidul8

Theo vi du 18, phan bon dang hat boc dugc san xuét theo cling cach nhu trong
vi du 5, trit viéc ure dang hat dugc thay dbi thanh phan bén hdn hop dang hat
(N-P205-K20: 11-16-22, ¢& hat trung binh: khoang 3 mm, sb hat trong mot gam:
khoang 45 hat), luong hdn hop vat liéu thd uretan duoc bd sung mdi lan duoc dit 1a
14 phan khéi luong so véi 1000 phin khéi luong ctia phan bon hdn hop dang hat, va

téng lugng bd sung cua hdn hop vat lidu thd uretan duoc dat la 140 phz‘?ln khéi lugng.

Danh gi4 cic dic tinh giai phong kéo dai clia cac vi du 1 dén 16 va vi du so sanh 1
dén 4

Ddi véi cac phan boén dang hat boc theo vi dy tir 1 dén 16 va vi du so sénh tir 1
dén 4, d4nh gia vé cac dic tinh giai phong kéo dai dugce thyc hién bang quy trinh sau.
Dau tién, 2,5 g phan bén dang hat boc dugc dua vao chai mAu. BS sung vao d6 100 g

nu6e trao ddi jon va 120 pL BIOHOPE L (chdt khir khudn: din xudt
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isothiazolin-3-on, do hing K.I Chemical Industry Co., Ltd. san xuét), chai mu dugc
d4y bang nép, va chai miu dugc dé yén & 25°C. Sau d6, 0,6 mL nudc trong chai mau
(sau day goi la "mau do") duoc léy ra sau mdi 7 ngdy, va ty 1é rira giai dugc xac dinh
bang “phuong phép do ty 1& rira giai” dugc mo ta sau déy. S8 ngay can dé ty 18 rira
giai vuogt qua 80% duoc goi 1a s6 ngay rua gidi 80%. Két qua dugc thé hién trong

bang 1 dn 3.

Dénh gi4 cic dic tinh gidi phong kéo dai clia cdc vidu 5,17 va 18

Ddi véi cac phan bon dang hat boc theo vi du tir 5, 17 va 18, danh gié vé céc dic
tinh giai phong kéo dai duge thuc hién béng quy trinh sau. PAu tién, 300 g nudc trao
dbi ion dugc dua vao chai mAu, chai mau dugc han chit, va sau d6 chai mAu duge dé
trong bé nuéc cé nhiét 46 khong ddi dit & 75°C. Do dé, nhiét do duoc didu chinh dén
nhiét do thir nghiém. 10 g phan bén dang hat boc dugc bb sung vao chai mau nay, va
chai m3u lai duge han chit va dé trong bé ¢6 nhiét d6 khong ddi dit ¢ 75°C. Sau do,
0,6 mL nudc (sau ddy goi la "mau do") dugc 14y ra sau mdi 12 gid, va ty 1¢ rira giai
duoc x4c dinh bing “phwong phép do ty 1€ rira giai” duge md ta sau day. Thoi gian
cAn d8 ty 16 rira giai vuot qui 80% dugc goi 1a thoi gian rira gii nhanh 80%. Két qua
duoc thé hién trong bang 4.
Phuong phép do ty 1€ rira giai

B4 sung vao 0,6 mL mAu do dugc do trong chai miu, 8 mL chét hién mau (hdn
hop thu dugce theo ty 1€ khdi lugng nudc trao ddi ion : p-dimetylaminobenzaldehyt :
axit clohydric = 50 : 1 : 5) va 11,4 mL nudc trao dbi ion duoc bd sung vio, va cac
chét 16ng nay duge tron. Dung dich da tron thu duge bang cach ndy dugc phén tich
bing quang phd ké (tén thuong mai: UVmini-1240, do hing SHIMADZU
CORPORATION san xuét, bude séng do: 420,0 nm), va nho d6 xéc dinh duge ndng
dd ure trong mau do. Ty 1¢ rira giai dugc xac dinh tur ndng do ure cla mau do thu
duoc bang cach ndy, bang cong thirc sau:
Ty 1€ rra giai (%) = (Nong d6 ure cla mAu do)/(ndng do ure & thoi diém rira giai

100%) x 100
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MO ta tiét vé& cac bang 1 dén 4 1 nhu sau.

MDI [do hing Sumika Bayer Urethane Co., Ltd. san xuét, tén thuong mai:
SUMIDUR 44§]

San phim cai bién tir dAu thiu dau I [do hang Itoh Oil Chemicals Co., Ltd. san
xudt, tén thuong mai: URIC H-62, sé nhém hydroxyl trong mdi phan tir: 2, tri sd
hydroxyl: 274]

Polycaprolacton diol [do hing Daicel Corporation san xuét, tén thuwong mai:
PLACCEL 205, tri s6 hydroxyl: 224]

Polyete diol [do héing Sumika Bayer Urethane Co., Ltd. san xudt, tén thuong
mai: SBU ruou da chitc 0497, tri s6 hydroxyl: 510]

DAu thiu dau [do haing Hokoku Corporation sin xuét, tén thuong mai: CASTOR
OIL No. 1 Industrial Grade, tri s6 hydroxyl: 160]

1,4-Butandiol [do hing BASF Idemitsu Co., Ltd. san xuét, tén thuong mai:
1,4-BDO, tri s6 hydroxyl: 1247]

Ruou da chirc polyete [do hing Sumika Bayer Urethane Co., Ltd. san xudt, tén
thuong mai: SBU POLYOL 487, s6 nhém hydroxyl trong mdi phan tu: 4, tri s6
hydroxyl: 408]

Séan phim cai bién tir diu thau dAu A [do hang Ttoh Oil Chemicals Co., Ltd. san
xuét, tén thuong mai: URIC H-73X, s& nhém hydroxyl trong mdi phén tir: 3, tri s&
hydroxyl: 270]

Séan pham cai bién tir ddu thiu diu B [do hang Itoh Oil Chemicals Co., Ltd. san
xuét, tén thuong mai: URIC H-102, s6 nhom hydroxyl trong mdi phan tr: 5, tri s6
hydroxyl: 320]

Sén phdm cai bién tir diu thiu ddu C [do hang Ttoh Oil Chemicals Co., Ltd. san
xuit, tén thuong mai: URIC H-420, s6 nhém hydroxyl trong mdi phan ti: 3, tri s&
hydroxyl: 320]

San phém cai bién tir diu thdu ddu D [do héng Ttoh Oil Chemicals Co., Ltd. san
xudt, tén thuong mai: URIC H-81, s6 nhém hydroxyl trong mdi phan t: 3, tri s6
hydroxyl: 340]
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San phdm cai bién tir diu thiu diu E [do hing Itoh Oil Chemicals Co., Ltd. san
xudt, #n thuong mai: URIC F-40, s6 nhém hydroxyl trong mdi phan tir: 3, tri sb
hydroxyl: 236]

San phim cai bién tir diu thiu ddu F [do hang Itoh Oil Chemicals Co., Ltd. san
xuét, tén thuong mai: URIC F-60, s nhém hydroxyl trong mdi phan tir: 3, tri s&
hydroxyl: 215]
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YEU CAU BAO HQ

1. Phan bon dang hat boc, chira:

phéan bén dang hat; va

16p nhya boc ma boc ngoai phan bén dang hat,

trong d6 16p nhyua boc chira nhua uretan, 1a san phém tring hop cdng gilta thanh
phén polyisoxyanat va thanh phin ruou da chirc,

thanh phan polyisoxyanat bao gbm polyisoxyanat thom, va

thanh phin rugu da chitc bao gdm diol dugc cai bién tir ddu thiu dau, alkylen

diol c6 2 dén 8 nguyén tir cacbon, va hogp chit c6 ba nhém hydroxyl hodc nhiéu hon.

2. Phén bdn dang hat boc theo diém 1, trong @6 ham lugng diol duge cai bién tir ddu
thiu diu trong thanh phan rugu da chic 13 6% khéi lugng hodc cao hon dua trén tbng

lwong thanh phén ruou da chirc.

3. Phén bon dang hat boc theo diém 1 hodc 2, trong d6 polyisoxyanat thom bao gbm

hop chat c6 hai hogc nhi€u vong benzen, moi vong benzen c6 nhém isoxyanat.

4. Phin bon dang hat boc theo didm bét ky trong s6 cac didm tir 1 dén 3, trong d6

alkylen diol 12 alkylen diol c6 4 dén 6 nguyén tir cacbon.

5. Phén bon dang hat boc theo diém bét ky trong sb céc didm tir 1 dén 4, trong d6 hop

chét ¢6 ba nhém hydroxyl hogc nhiéu hon bao gdm rugu da chitc polyete.

6. Phan bon dang hat boc theo diém bét ky trong s6 cac diém tir 1 d&n 5, trong d6 hop
chét c6 ba nhém hydroxyl hodc nhiéu hon bao gdm ruou da chirc dugc cai bién tir diu

thiu dau.

7. Phan bon dang hat boc theo diém bét ky trong sb cac diém tir 1 dén 6, trong d6
trong thanh phan ruou da chirc, him lugng diol duge cai bién tir dau thau dau 1a 6%
dén 93% khdi lugng dua trén tong lugng thanh phin ruou da chitc, ham lugng alkylen
diol 1 4% dén 25% khdi lugng dua trén tbng lwong thanh phin ruogu da chirc, va ham
lugng hop chit ¢6 ba nhém hydroxyl hoc nhiéu hon 12 2% dén 87% khéi lwong dua

trén tdng lugng thanh phin rugu da chie.
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8. Phan bén dang hat boc theo diém bat ky trong sb cac diém tir 1 dén 7, trong d6
thanh phan ruou da chitc 1a h3n hop chira 7% dén 93% khéi lugng 14 san pham cai
bién tir diu thiu diu, trong d6 s6 nhom hydroxyl trong m3i phén tir 1a 2; 4% dén 25%
khéi luong 13 alkylen diol c6 2 dén 8 nguyén tir cacbon; va 2% dén 87% khéi lugng 12

ruou da chire, trong d6 s6 nhém hydroxyl trong mdi phan tir 14 16n hon 2.

9. Phuong phap sén xuit phin bén dang hat boc chira phan bon dang hat va 16p nhya
boc ma boc ngoai phan bon dang hat, phuong phdp nay bao gdm cac bude:

budc thuc hién viéc tring hop cong thanh phén ruou da chuc, la hdn hop chita
7% dén 93% khdi luong 13 san phim cai bién tir ddu thu dAu, trong d6 s6 nhom
hydroxyl trong mdi phan tir 1a 2; 4% dén 25% khdi luong 13 alkylen diol ¢6 2 dén 8
nguyén tir cacbon; va 2% dén 87% khéi luong 1a rugu da chue, trong doé s6 nhém
hydroxyl trong mdi phén tr 13 16n hon 2, va thanh phén polyisoxyanat, va nho d6 tao

ra 16p nhya boc.
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