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Linh vuwe k§ thuit dwoc dé cap

Sang ché dé cap dén ché phdm xylylen diisoxyanat, va nhua va ché phdm
polyme hoa dugc st dung ché pham xylylen diisoxyanat nay.
Tinh trang k§ thuit clia sang ché

Thiu kinh chit déo gin ddy da trd nén phd bién 12 mot lva chon thay thé cho
thiu kinh thuy tinh.

Dé lam th4u kinh chét déo, thau kinh poly(thio)uretan thu dugc bang phan ting
cta polyisoxyanat va thanh phan polyol va/hodc thanh phén polythiol da duoc biét
dén.

P biét ring polyisoxyanat 12 vét liéu cta théu kinh poly(thio)uretan thu dugc
bing phan tmg clia amin v6i phosgen, va hop chét clo duoc sinh ra 14 san pham phu &
thoi diém phan tng (xem: tai lidu sang ché 1, ching han).

Tai liéu séng ché 1 boc 16 xylylen diisoxyanat chira clometylbenzyl isoxyanat &
ty 1€ 0,1 % trong lugng 1a hop chét clo ma dugc sinh ra 14 san phém phu.

Danh séch tai liéu trich dan
Tai liéu sang ché

Tai liéu sang ché 1: Cong bd québc t& s6 WO2007/010996A1
Ban chét k§ thuit ciia sing ché
Vén dé dugc giai quyét boi sing ché

Tuy nhién, trong vat liéu quang hoc, can cai thién thém vé tinh chéng hoa vang.

Sang ché dé xuat ché phim xylylen diisoxyanat va ché phim polyme hoa duoc
d8 san xuét nhua c6 tinh chdng hoa vang tuyét voi.

Bién phép giai quyét van dé

Séang ché [1] bao gdm ché phdm xylylen diisoxyanat chira xylylen diisoxyanat
va clometylbenzyl isoxyanat, trong d6 ty 1¢ ham luong cua clometylbenzyl isoxyanat
10,2 phén tri€u hodc cao hon va thép hon 600 phf?m triéu.

Séang ché [2] bao gdm ché pham xylylen diisoxyanat dugc mo ta trong muyc [1] &

trén duoc sir dung trong san xuat vat liéu quang hoc.
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Sang ché [3] bao gdm nhira ma 1a san phdm phan tng ctia ché phdm xylylen
diisoxyanat dugc mé ta trong muc [1] & trén hodc muc [2] & trén va thanh phan polyol
va/hodc thanh phan polythiol.

Sang ché [4] bao gdm nhwa duge md ta trong muc [3] & trén, trong d6 nhua nay
1a vat liéu quang hoc.

Sang ché [5] bao gdm nhwa duge mo ta trong muc [4] & trén, trong d6 né 14 thau
kinh quang hoc.

Sang ché [6] bao gdm ché phdm polyme hoa dugc chia ché phdm xylylen
diisoxyanat dwgc mé ta trong muc [1] & trén hodic muc [2] & trén va thanh phan polyol
va/hodc thanh phén polythiol.

Hiéu qué cia sang ché

Ché pham xylylen diisoxyanat ctia sing ché chira xylylen diisoxyanat va
clometylbenzyl isoxyanat, va ty 1¢ ham luong cta clometylbenzyl isoxyanat 1a 0,2
phan triéu hodc cao hon va thap hon 600 phén tridu.

Do d6, nhua thu duoc tir ché phim xylylen diisoxyanat va ché phdm polyme hoa
duoc ctia sang ché ¢o tinh chéng héa vang tuyét voi va hiéu qua san xuét tuyét voi.

Thém nita, nhya thu duge tir ché phdm xylylen diisoxyanat va ché phim polyme
hoa duogc ctia sang ché c6 kha nang gitt duoc cac dic tinh quang hoc ctia né va cai
thién kha ndng nhudm.

MO ta chi tiét sang ché

Ché phdm xylylen diisoxyanat ciia séng ché chtra xylylen diisoxyanat va
clometylbenzyl isoxyanat.

Céc vi du vé chit ddng phan di cdu cta xylylen diisoxyanat
(bis(isoxyanatometyl)benzen) bao gdm 1,2-xylylen diisoxyanat (o-xylylen diisoxyanat
(0-XDI)), 1,3-xylylen diisoxyanat (m-xylylen diisoxyanat (m-XDI)), va 1,4-xylylen
diisoxyanat (p-xylylen diisoxyanat (p-XDI)).

Céc xylylen diisoxyanat nay c¢6 thé dugc chira mot minh hozc & dang két hop
clia hai hodc nhiéu loai.

Dé lam xylylen diisoxyanat, uu tién 13, 1,3-xylylen diisoxyanat va 1,4-xylylen
diisoxyanat dugc st dung, uu tién hon 1a, 1,3-xylylen diisoxyanat dugc st dung.

Ty 18 ham luong (d6 tinh khiét) cta xylylen diisoxyanat so véi tong luong clia
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ché phdm xylylen diisoxyanat 13, ching han, 99,90 % khéi luong hodc cao hon, uu tién
12 99,95 % khbi lugng hodc cao hon, va chéng han, 99,999 % khéi luong hodc thép
hon, wu tién 12 99,990 % khéi lugng hodc thép hon.

Ty 1& ham lugng cua xylylen diisoxyanat c6 thé dwoc do nhu trong phan cac vi
du s€ duogc mo ta dudi day.

Clometylbenzyl isoxyanat 1a hop chét clo ma dwgc sinh ra 1a san phdm phu &
thoi diém san xuét xylylen diisoxyanat bang phuong phéap san xuit ché phim xylylen
diisoxyanat s€ dugc mo ta dudi day.

Céc vi du vé chét ddng phan di cdu ctia clometylbenzyl isoxyanat bao gdm
orthoclometylbenzyl isoxyanat, methaclometylbenzyl isoxyanat, va
paraclometylbenzyl isoxyanat.

Céc clometylbenzyl isoxyanat nay c¢6 thé dwoc chira mot minh hoic & dang két
hop ctia hai hogc nhiéu loai.

Dé lam clometylbenzyl isoxyanat, wru tién 12 methaclometylbenzyl isoxyanat va
paraclometylbenzyl isoxyanat dugc st dung, vu tién hon 1a methaclometylbenzyl
isoxyanat dugc sit dung, va khi xylylen diisoxyanat dugc san xuit, clometylbenzyl
isoxyanat twong Ung v6i mdi loai trong sé cac chit ddng phan di ciu dugc mo ta & trén
cua xylylen diisoxyanat dugc san xuét 14 san phim phu.

Ty 18 ham lugng ciia clometylbenzyl isoxyanat so v&i tong lwong clia ché pham
xylylen diisoxyanat 13, ching han, 0,2 phan triéu theo khéi lugng hodc cao hon, wu tién
la 1,0 phén triéu theo khéi luong hodc cao hon, vu ti€n hon 1a 5,0 phén triéu theo khéi
lrong hodc cao hon, vu tién hon nita 1a 10 phén tri€u theo khéi lugng hodc cao hon,
wu tién cu thé 1a 50 phén triéu theo khéi lugng hoac cao hon, dac biét vu tién 1a 100
phén triéu theo khéi lugng hodc cao hon, va chéng han, thip hon 600 phan triéu theo
khéi lwong, wu tién 1a 500 phan triéu theo khéi lugng hodc thip hon, wu tién hon 1a
400 phan triéu theo khéi lwgng hodc thap hon, vu tién hon nita 12 300 phan triéu theo
khéi lwgng hogc thap hon.

Ty 16 ham luong cua clometylbenzyl isoxyanat c6 thé dugc do bang phép phan
tich boi sdc ky khi nhu trong phan céc vi du s& dugc mo ta dudi day.

Khi ty 1€ ham lugng cua clometylbenzyl isoxyanat la gidi han dudi duge mo ta ¢
trén hoac cao hon, nhua cé thé dugc san xuét mot cach 6n dinh tur ché phém xylylen

diisoxyanat. Khi ty 1& ham lugng ctia clometylbenzyl isoxyanat 1a giéi han trén dugc
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md ta & trén hodc thap hon, c6 thé thu dugc nhya c6 tinh chéng hoa vang duoc cai
thién (duge mo ta dudi day).

Xét v& mit cai thién kha ning nhudm cta nhya (dugc md ta dudi day), ty 1€ ham
luong cia clometylbenzyl isoxyanat so v6i tong lugng clia ché phdm xylylen
diisoxyanat 1a, chéng han, 0,2 phén tri€u theo khéi lugng hodc cao hon, vu tién 1a 10
phan tridu theo khéi lwong hoic cao hon, wu tién hon 1a 30 phan triéu theo khdi lugng
hoac cao hon, va chéng han, 500 phﬁn tri€u theo khéi lugng hoac thép hon, vu tién la
300 phén triéu theo khdi lugng hodc thép hon, vu tién hon la thép hon 200 phén triéu
theo khéi lwong, wu tién hon nita 12 100 phén tridu theo khdi lugng hoic thdp hon.

Chéng han, ché phim xylylen diisoxyanat c6 thé thu dugc bang cach dua
xylylen diamin ma 1a nguyén li¢u di phan ing isoxyanat.

Céc vi du vé chit ddng phan di cdu cta xylylen diamin ma 14 nguyén liéu (dudi
day, don gian dugc goi la xylylen diamin) bao gbm 1,2-xylylen diamin (o-xylylen
diamin (0-XDA)), 1,3-xylylen diamin (m-xylylen diamin (m-XDA)), va 1,4-xylylen
diamin (p-xylylen diamin (p-XDA)).

Phuong phap phosgen hoa duge st dung [am phuwong phép dé dua xylylen
diamin di phan rng isoxyanat.

Cu thé, céac vi dy vé phuong phap phosgen hda bao gbém phuong phap trong d6
xylylen diamin phan tng truc tiép véi phosgen (duéi day, c6 thé duoc goi 1 phuong
phép phosgen hoa hai giai doan lam ngudi/gia nhiét) va phuong phép trong dé
hydroclorua thu duoc bang phan ting ctia xylylen diamin v6i axit clohydric
(hydroclorua) phan (g v6i phosgen trong dung moi tro (duge md ta dudi day) (dudi
day, c6 thé dugc goi 1a phuong phép phosgen hoa amin hydroclorua). Uu tién 1a,
phuong phap phosgen héa amin hydroclorua dugc su dung.

Phuong phép phosgen hoa hai giai doan 1am ngudi/gia nhiét duoc tao nén boi
phan Umg phosgen hoa 1am ngudi va phan ing phosgen héa gia nhiét. Phan tng chinh
ctia phan tng phosgen hoéa lam ngudi 1a san xuét carbamylclorua va amin hydroclorua,
va phan Gng chinh cua phan Gmg phosgen hoa gia nhiét 1a su phan hiy nhiét cua
carbamylclorua cho isoxyanat va phosgen hoa amin hydroclorua cho isoxyanat.

Phuong an ctia phan g khong bi giéi han cu thé, va thuong 13, binh phan tng
trong d6 phan bén trong ctia n c6 kha ning dugc khudy thich hop va duoc trang bi c6

dng dua phosgen vao dugc st dung.
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Trong phan tng phosgen hoéa lam ngudi, binh phan tmg dugc nap dung moi tro,
va ap suét cua bén trong cda nd 1a, chéng han, &p suét binh thuong hodc cao hon, va
ching han, 1,0 MPa (4p suét theo &p ké) hoic thap hon, wu tién 14 0,5 MPa (ap suét
theo &p ké) hodc thép hon; nhiét d6 ctia né dugce lam ngudi dén, chéng han, 0°C hodc
cao hon, va chéng han, 80°C hoéc thép hon, vu tién 1a 60°C hodc thép hon; va
phosgen 1a, chéng han, 1 lan hoidc nhiéu hon, va chéng han, 10 lan hoac it hon, uu tién
14 6 14n hodc it hon vé hé s ty lugng ctia xylylen diamin duge mo ta & trén duge dua
va0, sao cho xylylen diamin dugc mo ta & trén dugce hoa tan trong dung moi tro dugc
b sung. Khi d6, chit 1dng phan tmg dugc gift trong khoang 13, chang han, 0°C hoic
cao hon, va chéng han, 80°C hodc thép hon, vu tién 1a 60°C hodc thép hon, va
hydroclorua dugc sinh ra dugc toa ra bén ngoai binh phan rng qua bd ngung tu hoi
luu.

Céc vi du vé& dung moi tro bao gdbm céc hydrocarbon thom nhu 14 benzen, toluen,
xylen, va etyl benzen; céc este axit béo nhu 1a etyl axetat, butyl axetat, va amyl axetat;
céc carboxylat thom nhu 1a metyl salixylat, dimetyl phtalat, dibutyl phtalat, va metyl
benzoat; cac hydrocarbon thom dugc clo hoa nhu 1a monoclobenzen, orthodiclobenzen,
paradiclobenzen, va triclobenzen; va cac hydrocarbon dugc clo héa nhu 1a cloroform
va cacbon tetraclorua.

Céc dung méi tro nay c6 thé duge st dung mot minh hodce & dang két hop ctia
hai hodc nhiéu loai. Thém nira, sau khi phan ting véi phosgen, cac dung mdi tro ndy c6
thé duoc thu hoi, duoce tinh ché béng, chéng han, chung cAt hodc tuong tu, va dugc tai
str dung.

Pé lam dung moi tro, uu tién 14 cac hydrocarbon thom dugc clo hoa duge su
dung, wu tién hon 1a orthodiclobenzen dugc st dung.

Luong tron (tong luong) ciia dung mai tro so véi 100 phén khéi luong ctia
xylylen diamin 13, ching han, 400 phan khéi lugng hodc nhiéu hon, wu tién 1a 500
phan khéi lvong hodc nhiéu hon, va ching han, 3000 phén khéi lugng hogc it hon, uu
tién 1a 2000 phén khéi lugng hodc it hon.

Tiép theo, trong phan mg phosgen héa gia nhiét, ap sudt bén trong binh phan
tng 13, chang han, 4p sudt binh thuong hodc cao hon, tu tién 1a 0,05 MPa (4p suét theo
ap k&) hodc cao hon, va chang han, 1,0 MPa (4p suét theo ap ké) hodc thap hon, uu

tién 1a 0,5 MPa (4p suét theo ap ké) hodc thép hon, va nhiét d0 ctia n6 tang 1én trong
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khoang tir, ching han, 80°C hoic cao hon, va chéing han, 180°C hoic thip hon trong,
chang han, 30 phut hodc dai hon va ching han, 5 gio hodc ngén hon. Sau khi ting
nhiét 4o, phan ting tiép tuc trong, chéng han, 30 phtt hodc dai hon, va chéng han, 8
gidy hodc ngén hon, va phan ting két thic khi chit 1ong phan tmg (thé sét) dugc hoa tan
hoan toan. O thoi diém ting nhiét dd va phan Gng nhiét do cao, phosgen dugce hoa tan
duoc lam bde hoi va dugc tda ra bén ngoai binh phan ing qua bd ngung tu héi Iuu, sao
cho phosgen dugc dua thich hgp vao dén khi lrong hdi luu tir bd ngung tu hdi luu c6
thé duoc x4c nhan. Sau khi két thuc phan tmg phosgen héa gia nhiét, khi tro nhu 1a khi
nito dugc dua vao binh phan tng trong khoang, ching han, 80°C hoic cao hon, va
chang han, 180°C hoic thap hon, va phosgen du va hydroclorua du ma dugc hoa tan

duoc lam sach.

Trong phuong phap phosgen héa ctia amin hydroclorua, trugc tién, hydroclorua
cua xylylen diamin duoc tong hop.

Cu thé, Chéng han, binh phan Gng trong d6 khuéy ¢6 thé dugc thuc hién va duoc
trang bi c6 dng dua khi hydroclorua vao va dng dua phosgen vao dugc nap dung moi
tro va xylylen diamin, va ap suét bén trong binh phan tng 13, ching han, 4p suit binh
thuong hodc cao hon, va chéng han, 1 MPa (ap suét theo ap ké) hodc thép hon, vu tién
14 0,5 MPa (ap suit theo 4p k&) hodc thap hon, va nhiét do cia né 13, chang han, 0°C
hodc cao hon, va chéng han, 150°C hoc thap hon, wu tién 12 120°C hoic thip hon.

Pé lam dung moi tro, dung méi tro dugc mo ta & trén duge sir dung, vu tién 1a,
céc hydrocarbon thom dugc clo héa duge st dung, wu tién hon 1a, orthodiclobenzen
duoc st dung.

Luong tron 1an (tong luong) cta dung mdi tro so véi 100 phan khdi luong ctia
xylylen diamin 13, ching han, 400 phan khéi lugng hogc nhiéu hon, vu tién 1a 500
phﬁn khéi lugng hodc nhiéu hon, va chéng han, 3000 phén khéi lugng hodc it hon, vu
tién 1a 2000 phan khdi lugng hodc it hon.

Tiép theo, chéng han, 1 14n mol hodc nhiéu hon, va chéng han, 5 14n mol hodc it
hon, wu tién 14 3 14n mol hodc it hon cta khi hydroclorua so v6i 1 mol cia nhom
amino cua xylylen diamin dugc dua vao. Theo cach nay, hydroclorua ctia xylylen
diamin duoc tong hop. Hydroclorua du dugc stt dung & thoi diém nay duogc tinh ché
néu cin thiét, va co thé dugc tai sir dung trong budc diéu ché hydroclorua.

Ty 18 chuyén ddi amin cta xylylen diamin 14, chang han, 99,00 % mol hoic cao
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hon, vu tién 1a 99,50 % mol hoédc cao hon, va chéng han, 99,99 % mol hodc thép hon,
uu tién 12 99,90 % mol hozc thap hon.

Ty 18 chuyén ddi amin ctia xylylen diamin c6 thé duoc do nhu trong phan céc vi
du s& dugc mo ta dudi day.

Do nhét (& 120°C) cia hydroclorua ctia xylylen diamin 13, chang han, 100
mPa-s hodc cao hon, vu tién 1a 150 mPa-s hodc cao hon, va chéng han, 500 mPa-s

hodc thép hon, vu tié€n 1a 300 mPa-s hodc thép hon.

Khi do nhét cua hydroclorua cta xylylen diamin nim trong khoang dugc mo ta
& trén, kha ning chay ctia né 1a tuyét voi, va cac dic tinh chuyén chét 16ng & thoi diém
chuyén hydroclorua ctia xylylen diamin c6 thé 1a tuyét voi.

Do nhét cta hydroclorua cuia xylylen diamin ¢6 thé duge do nhu trong phan céac
vi du s& dugc mo ta dudi day.

Kich thuéce hat trung binh (gi4 tri trung binh s6) ctia hydroclorua ctia xylylen
diamin 1a, chéng han, 10 um hodc 16n hon, vu tién 1a 20 pm hodc 16n hon, va chéng
han, 100 um hodc nho hon, vu tién 1a 50 pm hodc nho hon.

Kich thudc hat trung binh (gid tri trung binh sb) ctia hydroclorua ctia xylylen
diamin ¢6 thé duoc do nhu trong phéan cac vi du s& duge mo ta dudi day.

Tiép theo, trong phwong phap ndy, nhiét d§ phéan Gng duoc gift 6, ching han,
80°C hodc cao hon, uvu tién 1a 90°C hodc cao hon, va chéng han, 180°C hoéc thép hon,
wu tién 12 160°C hodc thdp hon; ap sudt phan tng dugc gitt &, ching han, 4p suit binh
thuong hodc cao hon, vu tién la 0,05 MPa (ap suét theo ap k&) hodc cao hon, va ching
han, 1,0 MPa (4p suét theo ap ké) hodc thap hon, uu tién 1 0,5 MPa (ap sut theo ap
ké) hoic thip hon; va viéc dua vao phosgen dugc thyc hién sao cho tdng luong cua nd
14 1 14n hodc nhiéu hon va 10 14n hodc it hon vé hé s6 ty luong trong 1 gi& hodc dai
hon va 10 gid hodc ngin hon. Theo c4ch nay, hydroclorua cua xylylen diamin phan
ung voi phosgen.

Theo cach nay, xylylen diamin dugc dua di phan ing isoxyanat, sao cho thu
duoc ché phim xylylen diisoxyanat chira xylylen diisoxyanat va clometylbenzyl
isoxyanat ma la san pham phu.

Tién trinh cta phan tng c6 thé duoc xac nhén bing luong khi hydroclorua dugc

sinh ra, va trang thai trong do thé sét ctia hydroclorua ma la khong tan trong dung mdi
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tro duge mo ta & trén mét di va chét 16ng phan tmg tré nén trong mot cach ddng nhét.
Hydroclorua dugc sinh ra, chéng han, dugc tda ra bén ngoai binh phan tng qua bd
ngung tu hdi luu. O thoi diém két thiic phan Gng, phosgen du va hydroclorua du ma
dugc hoa tan bang phuong phap duoc mo ta & trén duoc lam sach. Sau do, san pham
thu duoc duoc lam ngudi, va dung méi tro dwoc chung cit ra & ap sudt giam. Trong
phuong phap nay, dung moi phan Ung tro, hydroclorua, va phosgen ¢6 thé ciing duge
thu hdi, duoc tinh ché, va dugc tai sir dung.

Thém nita, sau khi xylylen diamin dugc dua di phan ng isoxyanat, va xylylen
diisoxyanat dugc san xuét, xylylen diamin c6 thé dugc thu hoi tir nhua ma 1a phén can
cta phan ung. Mot vi du vé phuong phap thu hdi nhyua bao gdbm phuong phap trong d6
nhua phan (g véi nude siéu toi han, cacbon dioxit siéu téi han, nuée & trang thai
dudi t6i han, hodc cacbon dioxit bang phuong phép da biét, sao cho thu dugc xylylen
diamin.

Sau khi két thuc phéan Gng, chat 16ng phan tmg c6 thé duogc loc va khir solvat néu

Ty 18 chuyén ddi hydroclorua ctia hydroclorua cua xylylen diamin 14, ching han,
99,00 % mol hodc cao hon, vu tién 1a 99,50 % mol hodc cao hon, va chéng han,

99,90 % mol hogc thdp hon, vu tién 12 99,80 % mol hodc thip hon.

Ty 18 chuyén ddi hydroclorua ctia hydroclorua cua xylylen diamin c6 thé dugc
do nhu trong phan céc vi du s& duge mé ta dudi day.

Ty 1€ sinh ra ctia clometylbenzyl isoxyanat trong chét 16ng phan ng sau khi két
thtic phan ung 1a, chéng han, 0,01 % khéi luong hodc cao hon, uvu tién 1a 0,05 % khdi
lugng hodc cao hon, vu tién hon 12 0,1 % khéi lugng hodc cao hon, va chéng han, 1 %
khéi luong hodc thip hon, wu tién 13 0,5 % khdi lugng hodc thip hon, vu tién hon 1a
0,3 % khéi lugng hodc thap hon.

Ty 1€ sinh ra ctia clometylbenzyl isoxyanat trong chat 16ng phan tng sau khi két
thiic phan ung c6 thé dugc do nhu trong phéan cac vi du s& dugc md ta dudi day.

Trong phuong phap nay, ché phdm xylylen diisoxyanat dugc chung cit va duoc
tinh ché néu cén, sao cho ty 1& ham luong cia clometylbenzyl isoxyanat c6 thé duoc
diéu chinh. Phuong phép tinh ché khong bi gi¢i han cu thé, va céc kg thudt tach trong
codng nghiép nhu 1a chung cat va két tinh ¢6 thé duoc sir dung.

Khi tinh ché dugc thuc hién bing chung cét, thap chung cat c6 thé 1a thap dia
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hoic thap nap. Cac diéu kién chung cét c6 thé dugc thiét 1ap thich hop boi ty 16 ham
luong cua clometylbenzyl isoxyanat ma 13 can thiét cho ché phdm xylylen diisoxyanat
sau khi tinh ché. Cu thé, s luong dia theo Iy thuyét ctia thap chung cét (thap nap) 13,
chéng han, 2 hodc nhiéu hon, vu tién 1 5 hodc nhiéu hon, va chéng han, 60 hodc it hon,
uu tién 1a 40 hodc it hon.

Ap suét dinh thép cua thap chung cit 1, chéng han, 0,1 kPa hodc cao hon, uu
tién 1a 0,15 kPa hodc cao hon, va chéng han, 4 kPa hoac thép hon, vu tién l1a 2,5 kPa
hoic thép hon.

Ty 18 hdi lwu dinh thap cta thap chung cét 13, ching han, 0,01 hoic cao hon, vu
tién 1a 0,1 hoac cao hon, va chéng han, 60 hodc thép hon, vu tién 1a 40 hodc thép hon.

Nhiét do dinh thap ctia thap chung cit 1a, chéng han, 110°C hodc cao hon, uu
tién 14 120°C hodc cao hon, va ching han, 180°C hoic thap hon, wu tién 12 170°C hoic
thdp hon. Nhiét do day thap (nhiét do ndi chung cat lai) ctia thap chung cét 13, ching
han, 120°C hodc cao hon, wu tién la 130°C hodc cao hon, va chéng han, 155°C hodc
thip hon, wu tién 1a 150°C hogc thap hon.

Ddng thoi, trude khi ché phdm xylylen diisoxyanat dugc chung ct bang thap
chung cét, budc gia nhiét so bd ¢6 thé dugc thuc hién bang thiét bi gia nhiét trudc
hodc twong ty. Nhiét 4§ budc gia nhiét so b 1a, chéng han, 110°C hodc cao hon, uu
tién la 120°C hoac cao hon, va chéng han, 155°C hoac thép hon.

Trong phuong phap nay, phan cét c6 ty 1& chung cat dinh thap ciia thép chung
cAt nim trong khoang, chéng han, 1 % khoi lugng hodc nhiéu hon, wu tién 14 5 % khéi
luong hodc nhiéu hon, va ching han, 99 % khéi luong hodc it hon, wu tién 14 95 %
khéi lrong hoac it hon dugc thu hdi.

Theo cach nay, ty 1¢ ham lugng cia clometylbenzyl isoxyanat dugc chtra trong
ché phdm xylylen diisoxyanat c6 thé dugc diéu chinh.

Sau khi thu hdi, xylylen diisoxyanat ma duoc chira trong thanh phan sdi cao
chira phin can day thap ¢ phan day thép dugc sinh ra trong budc chung cét ¢6 thé
ciing duge thu hdi bang cach st dung thiét bi bay hoi mang méng hoic twong tu.
Thém nita, mot phan ciia thanh phan sdi cao duge cho quay trd lai bude chung cét, va
xylylen diisoxyanat dugc tinh ché, sao cho budc thu hdi c6 thé ciing duoc thuc hién.

Dong thoi, bang cach bd sung clometylbenzyl isoxyanat vao ché pham xylylen

diisoxyanat, ty 1€ ham lugng cua clometylbenzyl isoxyanat dugc chtra trong ché phim
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xylylen diisoxyanat c6 thé dugc diéu chinh.

Khi ty 1€ ham lugng cua clometylbenzyl isoxyanat trong ché pham xylylen
diisoxyanat nam trong khoang cu thé duge mo ta & trén, nhua (duge mo ta dudi day)
¢6 thé duoc san xudt mot cach 6n dinh tir ché pham xylylen diisoxyanat; su cdi thién
hiéu qua san xuét ctia nhua (duge mo ta dudi day) co thé dat duoc; va nhua (duge md
ta dudi ddy) co tinh chdng hoa vang tuyét voi c6 thé thu duoc.

Pdng thoi, ching han, chét 1am on dinh c6 thé dugc bd sung vao ché pham
Xylylen diisoxyanat.

Céc vi du v& chit 1am 6n dinh bao gdm chat chdng oxy hoa, hop cht axit, hop
chét chira nhém sulfonamit, va phosphit hitu co.

D& 1am chét 1am 6n dinh, wu tién 13, chét chéng oxy hoa, hop chét axit, va hop
chét chira nhém sulfonamit duge st dung.

Ty 1¢ tron cta chét 1am én dinh khong bi gi6i han cu thé, va duge thiét 1ap thich
hop phu hop véi su can thiét va muc dich st dung cuia né.

Ché phidm xylylen diisoxyanat clia sing ché c6 thé ciing chira dan xuét cla
xylylen diisoxyanat thu dugc bing cach cai bién xylylen diisoxyanat. Cu thé hon 13,
céc vi du v& ching bao gdbm multime (dime va trime (chdng han, san phdm duoc cai
bién isoxyanurat hodc trong tu)), san pham duge cai bién biuret, san pham duoc cai
bién alophanat, san pham duoc cai bién polyol, san phdm duogc cai bién oxadiazin trion,
san phim dugc cai bién carbodiimit, va san phdm duoc cai bién uretdion ciia xylylen
diisoxyanat.

Ché phdm xylylen diisoxyanat clia sing ché chura xylylen diisoxyanat va
clometylbenzyl isoxyanat, va ty 1¢ ham lugng cta clometylbenzyl isoxyanat 1a 0,2
phén triéu theo khdi lwgng hodc cao hon va thdp hon 600 phan tridu theo khéi lugng.

Nhu vy, nhua (duge mo td dudi diy) co thé dugc san xuat mot cach 6n dinh
bang céach str dung ché phdm xylylen diisoxyanat clia sing ché, su cai thién hiéu qua
san xudt ciia nhua (dugc md ta dudi day) co thé dat duoc, va nhya thu duogc (duwoc md
ta dudi dy) co tinh chdng héa vang tuyét voi.

Thém nita, nhua (dugc mo ta dudi day) thu dugc tir ché phdm xylylen
diisoxyanat cua sang ché co thé giit cac dic tinh quang hoc clia nd va céi thién kha

niang nhudm.
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Sang ché chira ché phdm polyme héa dugc va nhua thu dugc bang cach sir dung
ché phim xylylen diisoxyanat dugc md ta & trén.

Cu thé, ché pham polyme hoa dugc clia séng ché chura ché phdm xylylen
diisoxyanat dugc mo ta & trén va thanh phan polyol vi/hoic thanh phén polythiol, va
c6 thé thu duge bang cach tron ching. Nhuya cla sang ché c6 thé thu duoc bang cach
cho ché pham polyme hoa duge di phan tng. Tae 14, nhya cia sing ché ¢6 thé thu
duoc bang cach cho thanh phan polyisoxyanat chtra ché pham xylylen diisoxyanat
duoc mo ta & trén phan ung vadi thanh phén polyol va/hoic thanh phén polythiol. Xét
v& mat san xuft vat liéu quang hoc, wu tién 13, thanh phan polyisoxyanat dugc mo ta &
trén phan ung véi thanh phan polythiol.

Tt 13, nhua cia sang ché 14 san pham phan tng (san pham phan ting ctia ché
phdm polyme héa duge) cia ché phdm xylylen diisoxyanat dugc mé ta & trén (thanh
phin polyisoxyanat) véi thanh phan polyol va/hozc thanh phin polythiol, va xét vé
mat san xudt vat liéu quang hoc, uu tién 13, san pham phan tmg cia ché phim xylylen
diisoxyanat dugc mo ta & trén (thanh phan polyisoxyanat) véi thanh phan polythiol.

Thanh phén polyisoxyanat chita ché pham xylylen diisoxyanat dugc mo ta & trén
13 thanh phan co ban.

Thanh phén polyisoxyanat ¢ thé chtra polyisoxyanat khéc 1a thanh phan tiy y
mién 1 né khong anh hudng x4u dén hiéu qua tuyét voi cia sdng ché. Céc vi du vé
polyisoxyanat khéc bao gdm polyisoxyanat béo, polyisoxyanat vong béo,
polyisoxyanat araliphatic (ngoai trir xylylen diisoxyanat), va polyisoxyanat thom.

Céc vi dy vé polyisoxyanat béo bao gdm c4c diisoxyanat béo nhu 1a trimetylen
diisoxyanat, tetrametylen diisoxyanat, pentametylen diisoxyanat (PDI), hexametylen
diisoxyanat (HDI), 1,2-propylen diisoxyanat, 1,2-butylen diisoxyanat, 2,3-butylen
diisoxyanat, 1,3-butylen diisoxyanat, 2,4,4- hodc 2,2,4-trimetylhexametylen
diisoxyanat, va 2,6-diisoxyanatmetylcaproat.

Céc vi du vé polyisoxyanat vong béo bao gbm cac diisoxyanat vong béo nhu 13
1,3-xyclopentan diisoxyanat, 1,4-xyclohexan diisoxyanat, 1,3-xyclohexan diisoxyanat,
3-isoxyanatometyl-3,5,5-trimetylxyclohexyl isoxyanat (IPDI),

4,4’ -metylenbis(xyclohexyl isoxyanat), metyl-2,4-xyclohexan diisoxyanat,
metyl-2,6-xyclohexan diisoxyanat, 1,3-bis(isoxyanatometyl)xyclohexan,

1,3-bis(isoxyanatoetyl)xyclohexan, 1,4-bis(isoxyanatometyl)xyclohexan,
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1,4-bis(isoxyanatoetyl)xyclohexan, va 2,5- hodc 2,6-bis(isoxyanatometyl)norbornan
(NBDI) va hdn hop ctia chiing.

Céc vi du vé polyisoxyanat araliphatic (ngoai trir xylylen diisoxyanat) bao gdm
céc diisoxyanat araliphatic nhu 1a 1,3- hodc 1,4-tetrametylxylylen diisoxyanat hodc
hdn hop cua chung (TMXDI) va m,»’-diisoxyanato-1,4- dietylbenzen.

Céc vi du v& polyisoxyanat thom bao gdm cac diisoxyanat thom nhu 12
2,4-tolylen diisoxyanat, 2,6-tolylen diisoxyanat, va hdn hop chét ddng phén cia
tolylen diisoxyanat (TDI); 4,4’-diphenylmetan diisoxyanat, 2,4’-diphenylmetan
diisoxyanat, 2,2’-diphenylmetan diisoxyanat, va hdn hop chét ddng phén tly y ctia
diphenylmetan diisoxyanat (MDI); toluylen diisoxyanat; paraphenylen diisoxyanat; va
naphtalen diisoxyanat.

Céc din xuét cua cac polyisoxyanat ciing c6 thé dugc str dung két hop. Cu thé
hon 13, c4c vi du vé chiing bao gdm multime (dime va trime (ching han, san phdm
duoc cai bién isoxyanurat hodc twong tu)), san phém duoc cai bién biuret, san phém
duoc cai bién alophanat, san phdm duoc cai bién polyol, san phim duoc cai bién
oxadiazin trion, san phdm duogc cai bién carbodiimit, va san phim duogc cai bién
uretdion cda polyisoxyanat.

Khi ché phdm xylylen diisoxyanat dugc md t& & trén va polyisoxyanat khac
duoc str dung két hop, ty 18 tron ctia ching 13, chiing dugc tron & ty 1€ tuy ¥ phu hop
v6i viée st dung nhua duogc san xuét bang cach sir dung thanh phan polyisoxyanat.

Trong sang ché, cc vi du vé thanh phin polyol bao gém polyol trong lrong
phan tir thap va/hodc polyol trong lwgng phan tit cao.

Polyol trong luong phén tir thap 1a hop chét ¢6 hai hodc nhidu nhém hydroxyl va
¢6 trong luong phén tir trung binh s6 14 60 hodc cao hon va thip hon 400. Cac vi du vé
chung bao gdm céc rugu c6 hai nhém hydroxyl nhu 12 etylen glycol, propylen glycol,
1,3-propandiol, 1,4-butylen glycol, 1,3-butylen glycol, 1,2-butylen glycol,
1,5-pentandiol, 1,6-hexandiol, neopentyl glycol, alkan (7 dén 22) diol, dietylen glycol,
trietylen glycol, dipropylen glycol, 3-metyl-1,5-pentandiol, alkan-1,2-diol (C17 (sb
luong cacbon, tuong tu dudi day) dén C20), isosorbit, 1,3- hodc
1,4-xyclohexandimetanol va hdn hgp cta ching, 1,4-xyclohexandiol, bisphenol A
dugc hydro hoa, 1,4-dihydroxy-2-buten, 2,6-dimetyl-1-octen-3,8-diol, va bisphenol A;

c4c rugu ¢6 ba nhom hydroxyl nhu 1a glyxerin va trimetylol propan; cac ruou co bbn
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nhém hydroxyl nhu la tetrametylolmetan (pentaerythritol) va diglyxerin; céc rugu c6
ndm nhom hydroxyl nhu 1a xylitol; cac rugu c6 sdu nhom hydroxyl nhu 1a sorbitol,
mannitol, allitol, iditol, dulxitol, altritol, inositol, va dipentaerythritol; cdc ruou c6 bay
nhom hydroxyl nhu 1a perseitol; va cac rugu ¢ tdm nhém hydroxyl nhu 14 sucroza.

Déng thoi, mot vi du vé polyol trong lwong phan tir thip bao gdm polyalkylen
oxit (bao gdm copolyme ngiu nhién va/hodc khdi ctia hai hoic nhiéu alkylen oxit) c6
trong luong phan tir trung binh s6 1a 60 hodc nhé hon va thip hon 400 thu dugc bing
cach bd sung alkylen oxit nhu 13 etylen oxit va propylen oxit v&i chiing 1a chit khoi
mao.

Polyol trong lwong phén tir cao 1 hop chét ¢6 hai hoidc nhiéu nhém hydroxyl va
c6 trong luong phan tir trung binh s6 1a 400 hodc cao hon va thudng 14 20000 hogc
thdp hon. Cac vi du v& ching bao gdm polyete polyol, polyeste polyol, polycarbonat
polyol, polyuretan polyol, epoxy polyol, polyol dau thyc vat, polyolefin polyol, acrylic
polyol, va polyol dugc cai bién béi vinyl monome.

Céc vi du vé polyete polyol bao gbm alkylen (C2 dén C3) polyoxy polyol,
polytetrametylen ete glycol, va polytrimetylen ete glycol.

Vi du v& alkylen (C2 dén C3) polyoxy polyol bao gdm polyme cong (bao gdm
copolyme ngiu nhién va/hodc khdi ciia hai hodc nhiéu alkylen oxit) ctia oxit alkylen
C2 dén C3 nhu 14 etylen oxit va propylen oxit v&i polyol trong lwgng phan tit thap
duoc mo ta & trén 1a chat khoi mao. Vi du vé alkylen (C2 dén C3) polyoxy bao gbém
polyetylen glycol.

Céc vi du vé polytetrametylen ete glycol bao gbém polyme md vong thu duge
bang cach polyme héa cation ciia tetrahydrofuran va polytetrametylen ete glycol vo
dinh hinh thu duoc bang céch copolyme héa rugu c6 hai nhém hydroxyl duge mo té &
trén véi don vi polyme hoa cia tetrahydrofuran.

Ngoi ra, vi du vé ching bao gdm polytetrametylen ete glycol ¢6 ngudn gde tir
cac thuc vat vai tetrahydrofuran dugc san xuét dua trén nguyén li¢u thuc vat nhu 1a
furfural 12 nguyén liéu khoi dau.

Vi du vé polytrimetylen ete glycol bao gbm polyol dugc san xuét bing cach
polyme héa ngung tu 1,3-propandiol ¢ ngudn gde tir cac thue vat.

Vi du vé polyeste polyol bao gom san phim da ngung tu thu dugc bing céch cho

polyol trong lugng phan tu thap duge mo ta & trén (wu tién 13, rugu ¢6 hai nhom
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hydroxyl) phan tmg véi da axit & cac diéu kién da biét.

Céc vi du vé da axit bao gém cac axit dicarboxylic béo dugce bdo hoa nhu 1a axit
oxalic, axit malonic, axit suxinic, axit metylsuxinic, axit glutaric, axit adipic,
1,1-dimetyl-1,3-dicarboxypropan, axit 3-metyl-3- etylglutaric, axit azelaic, axit
sebaxic, va axit dicarboxylic béo bdo hoa khac (s6 lugng cacbon tir 11 dén 13); cac
axit dicarboxylic béo chua bdo hoa nhu 12 axit maleic, axit fumaric, axit itaconic, va
céac loai khéc; cac axit dicarboxylic thom nhu 1a axit orthophthalic, axit isophthalic,
axit terephthalic, toluen axit dicarboxylic, naphthalen axit dicarboxylic, va céc loai
khéc; cac axit dicarboxylic vong béo nhu 1a axit hexahydrophthalic va cac loai khéc;
céc carboxylic khac nhu 1a axit dime, axit dime duoc hydro hoa, axit HET, va céc loai
khac; cac anhydrit c6 ngudn gde tir céc axit carboxylic nhu 14 cac anhydrit oxalic, cac
anhydrit suxinic, cac anhydrit maleic, cac anhydrit phthalic, cdc anhydrit suxinic
2-alkyl (C12 dén C18), céc anhydrit tetrahydrophthalic, va cac anhydrit trimellitic; va
thém nita, cac halogenua axit ¢ ngudn gde tir cac axit carboxylic nhu 1a cac oxalyl
diclorua, c4c axit adipic diclorua, va céac axit sebaxic diclorua.

Vi du vé polyeste polyol bao gdm polyeste polyol gbc dau thue vat thu duoc
bang céch dua polyol trong lwgng phan tir thap va axit hydroxy carboxylic dugc mo ta
& trén nhu 14 axit béo dau thuc vat chira nhom hydroxyl (chang han, axit béo déu thau
dau chira axit rixinoleic, axit béo dau thau dau duoc hydro hoa chira axit
12-hydroxystearic, hodc tuong tu) di phdn trng ngung tu ¢ cac diéu kién da biét.

Céc vi du vé polyeste polyol bao gbm polycaprolacton polyol va
polyvalerolacton polyol thu duge bing cch dua cac lacton nhu 1a g-caprolacton va
y-valerolacton di polyme hdéa m& vong voi polyol trong lugng phén tir thap duge md ta
& trén (uu tién 13, rugu ¢ hai nhém hydroxyl) 1a chét khoi mao, va thém nita, lacton
polyeste polyol thu duge bang cach copolyme héa chiing v6i rugu ¢6 hai nhém
hydroxyl duge md ta ¢ trén.

Céc vi du vé polycarbonat polyol bao gdm polyme mé vong clia etylen carbonat
véi polyol trong lwong phén tu thap duge mo ta & trén (uvu tién 13, regu ¢ hai nhom
hydroxyl) 1a chat khoi mao va polycarbonat polyol vo dinh hinh thu duoc bang cach
copolyme hoéa cac rugu c6 hai nhém hydroxyl nhu 1a 1,4-butandiol, 1,5-pentandiol,
3-metyl-1,5-pentandiol, va 1,6-hexandiol v6i polyme m¢ vong.

Polyuretan polyol co thé thu duoc 1a polyeste polyuretan polyol, polyete
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polyuretan polyol, polycarbonat polyuretan polyol, polyeste polyete polyuretan polyol,
hoic twong tu bang cach cho polyeste polyol, polyete polyol, va/hodc polycarbonat
polyol thu dugc béi phan md ta & trén phan g v6i polyisoxyanat duge md ta & trén
(bao gbdm xylylen diisoxyanat, twong ty dudi day) ¢ ty 1& duong lugng (OH/NCO) ctia
nhém hydroxyl so véi nhoém isoxyanat 1a hon 1.

Vi du v& epoxy polyol bao gdm epoxy polyol thu dugc bing cach cho polyol
trong luong phén tu thip duge mo ta & trén phan (mg v6i cac halohydrin da chirc nhu
la epiclohydrin va B-metylepiclohydrin.

Céc vi du vé polyol dau thuc vét bao gdm cac dau thye vat chira nhém hydroxyl
nhu 12 dAu thiu dau va diu dira. Ddng thoi, cac vi du vé chiing bao gdm polyol dau
thiu dau va polyol dau thau dau dugc cai bién bang este thu duoc bang cach cho
polyol dau thiu dau phan tmg vé6i polypropylen polyol.

Céc vi du v& polyolefin polyol bao gdm polybutadien polyol va copolyme
etylen-vinyl axetat dugc xa phong hda mot phan.

Vi du vé acrylic polyol bao gbm copolyme thu dugc bang cach copolyme hoa
acrylat chira nhém hydroxyl v6i monome vinyl copolyme héa dugc ma copolyme hoa
duoc v6i acrylat chira nhom hydroxyl.

Céc vi du vé acrylat chira nhém hydroxyl bao gbm 2-hydroxyetyl (met)acrylat,
hydroxypropyl (met)acrylat, hydroxybutyl (met)acrylat, 2,2-dihydroxymetylbutyl
(met)acrylat, polyhydroxyalkyl maleat, va polyhydroxyalkyl fumarat. Uu tién 1,
2-hydroxyetyl (met)acrylat dugc st dung.

Céac vi du v& monome vinyl copolyme hoéa dugc bao gbm cac monome alkyl
(met)acrylat (sb luong cacbon 12 1 dén 12) nhu 14 metyl (met)acrylat, etyl (met)acrylat,
propyl (met)acrylat, isopropyl (met)acrylat, butyl (met)acrylat, isobutyl (met)acrylat,
s-butyl (met)acrylat, t-butyl (met)acrylat, pentyl (met)acrylat, isopentyl (met)acrylat,
hexyl (met)acrylat, isononyl (met)acrylat, 2-etylhexyl (met)acrylat, xyclohexyl acrylat,
va isobornyl (met)acrylat; cAc monome vinyl thom nhu la styren, vinyltoluen, va
o-metylstyren; c4c vinyl xyanua nhu 1 (met)acrylonitril; cic monome vinyl chtra
nhoém carboxyl nhu 12 axit (met)acrylic, axit fumaric, axit maleic, va axit itaconic hogc
cac alkyl este clia chiing; céc alkanepolyol poly(met)acrylat nhu 1a etylenglycol
di(met)acrylat, butylenglycol di(met)acrylat, hexandiol di(met)acrylat,
oligoetylenglycol di(met)acrylat, trimetylolpropan di(met)acrylat, va trimetylolpropan
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tri(met)acrylat; va cdc monome vinyl chtra nhém isoxyanat nhu 1a
3-(2-isoxyanat-2-propyl)-o-metylstyren.

Acrylic polyol ¢é thé thu duoc biang cach copolyme héa acrylat chira nhom
hydroxyl véi monome vinyl copolyme héa dugc v6i su c6 mit ciia dung moi thich hop
va chit khoi mao polyme héa.

Céc vi du v& acrylic polyol bao gdm silicon polyol va flo polyol.

Vi du vé silicon polyol bao gdm acrylic polyol trong d6 hop chét silicon chita
nhom vinyl nhu 14 y-methacryloxypropyltrimetoxysilan dugc phdi tron 12 monome
vinyl copolyme hoa dugc khi copolyme hoa acrylic polyol dugc md ta ¢ trén.

Vi du vé flo polyol bao gdm acrylic polyol trong d6 hop chét flo chira nhém
vinyl nhu 13 tetrafluoroetylen va clotrifluoroetylen dugc phéi tron 12 monome vinyl
copolyme hoa dugc khi copolyme hoa acrylic polyol duge mé ta & trén.

Polyol dugc cai bién bai vinyl monome c6 thé thu duoc bang cach cho polyol
trong luong phén ti cao duge mo ta 6 trén phan ing véi monome vinyl.

Dé lam polyol trong lwrong phan ti cao, uu tién 13, polyol trong lwong phén tir
cao dugc lra chon tir polyete polyol, polyeste polyol, va polycarbonat polyol dugc st
dung.

Céc vi du vé monome vinyl bao gébm alkyl (met)acrylat, vinyl xyanua, va
vinyliden xyanua dugc md ta & trén. Cdc monome vinyl nay cé thé duoc sir dung mot
minh hodc & dang két hop ctia hai hoic nhidu loai. Trong s nay, wu tién 13, alkyl
(met)acrylat dugc stir dung.

Polyol dugc cai bién bdi vinyl monome c6 thé thu duogc bang cach cho polyol
trong lugng phén tr cao phan tng véi monome vinyl véi su ¢6 mét cua chét khoi mao
polyme héa gbc (ching han, persulfat, peroxit hitu co, hop chét gbc azo, hoic twong
tw).

Céc thanh phan polyol nay c6 thé dugc sir dung mot minh hodc & dang két hop
ctia hai hodc nhiéu loai.

Céc vi du vé thanh phan polythiol bao gbm polythiol béo, polythiol thom,
polythiol chira di vong, polythiol béo chira nguyén tir Ivu huynh ngoai nhém mercapto,
polythiol thom chita nguyén ti luu huynh ngoai nhém mercapto, va polythiol chtra di

vong chira nguyén tir luu huynh ngoai nhém mercapto.
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Céc vi du vé polythiol béo bao gdm metandithiol, 1,2-etandithiol,
1,1-propandithiol, 1,2-propandithiol, 1,3-propandithiol, 1,4-butandithiol,
1,5-pentandithiol, 2,2-propandithiol, 1,6-hexandithiol, 1,2,3-propantrithiol,
1,1-xyclohexandithiol, 1,2-xyclohexandithiol, 2,2-dimetylpropan-1,3-dithiol,
3,4-dimetoxybutan-1,2-dithiol, 2-metylxyclohexan-2,3-dithiol,
1-metylxyclohexan-2,3-dithiol, bixyclo[2,2,1]hepta-exo-cis-2,3-dithiol,
tetrakis(mercaptometyl)metan, 1,1-bis(mercaptometyl)xyclohexan, thiomalat
bis(2-mercaptoetyleste), axit 2,3-dimercaptosuxinic (2-mercaptoetyleste),
2,3-dimercapto-1-propanol(2-mercaptoaxetat),
2,3-dimercapto-1-propanol(3-mercaptopropionat), dietylenglycol
bis(2-mercaptoaxetat), dietylenglycol bis(3-mercaptopropionat),
1,2-dimercaptopropylmetyl ete, 2,3-dimercaptopropylmetyl ete,
2,2-bis(mercaptometyl)-1,3-propandithiol, bis(2-mercaptoetyl)ete, etylenglycol
bis(2-mercaptoaxetat), etylenglycol bis(3-mercaptopropionat), trimetylolpropan
bis(2-mercaptoaxetat), trimetylolpropan bis(3-mercaptopropionat),
3-mercapto-1,2-propandiol bis(2-mercaptoaxetat), 3-mercapto-1,2-propandiol
di(3-mercaptopropionat), trimetylolpropan tris(2-mercaptoaxetat),
trimetylolpropan(3-mercaptopropionat), trimetyloletan tris(2-mercaptoaxetat),
trimetyloletan tris(3-mercaptopropionat), pentaerythritol tetrakis(2-mercaptoaxetat),
pentaerythritol terakis(3-mercaptopropionat), glyxerin tris(2-mercaptoaxetat), glyxerin
tris(3-mercaptopropionat), 1,4-xyclohexandiol bis(2-mercaptoaxetat), va
1,4-xyclohexandiol bis(3-mercaptopropionat).

Céc vi du vé polythiol thom bao gbm 1,2-dimercaptobenzen,
1,3-dimercaptobenzen, 1,4-dimercaptobenzen, 1,2-bis(mercaptometyl)benzen,
1,3-bis(mercaptometyl)benzen, 1,4-bis(mercaptometyl)benzen,
1,2-bis(mercaptoetyl)benzen, 1,3-bis(mercaptoetyl)benzen,
1,4-bis(mercaptoetyl)benzen, 1,2-bis(mercaptometylenoxy)benzen,
1,3-bis(mercaptometylenoxy)benzen, 1,4-bis(mercaptometylenoxy)benzen,
1,2-bis(mercaptoetylenoxy)benzen, 1,3-bis(mercaptoetylenoxy)benzen,
1,4-bis(mercaptoetylenoxy)benzen, 1,2,3-trimercaptobenzen, 1,2,4-trimercaptobenzen,
1,3,5-trimercaptobenzen, 1,2,3-tris(mercaptometyl)benzen,
1,2,4-tris(mercaptometyl)benzen, 1,3,5-tris(mercaptometyl)benzen,

1,2,3-tris(mercaptoetyl)benzen, 1,2,4-tris(mercaptoetyl)benzen,

-18-



33542

1,3,5-tris(mercaptoetyl)benzen, 1,2,3-tris(mercaptometylenoxy)benzen,
1,2,4-tris(mercaptometylenoxy)benzen, 1,3,5-tris(mercaptometylenoxy)benzen,
1,2,3-tris(mercaptoetylenoxy)benzen, 1,2,4-tris(mercaptoetylenoxy)benzen,
1,3,5-tris(mercaptoetylenoxy)benzen, 1,2,3,4-tetramercaptobenzen,
1,2,3,5-tetramercaptobenzen, 1,2,4,5-tetramercaptobenzen,
1,2,3,4-tetrakis(mercaptometyl)benzen, 1,2,3,5-tetrakis(mercaptometyl)benzen,
1,2,4,5-tetrakis(mercaptometyl)benzen, 1,2,3,4-tetrakis(mercaptoetyl)benzen,
1,2,3,5-tetrakis(mercaptoetyl)benzen, 1,2.4,5-tetrakis(mercaptoetyl)benzen,
1,2,3,4-tetrakis(mercaptometylenoxy)benzen,
1,2,3,5-tetrakis(mercaptometylenoxy)benzen,
1,2,4,5-tetrakis(mercaptoetylenoxy)benzen, 1,2,3,4-tetrakis(mercaptoetylenoxy)benzen,
1,2,3,5-tetrakis(mercaptoetylenoxy)benzen, 1,2,4,5-tetrakis(mercaptoetylenoxy)benzen,
2,2’-dimercaptobiphenyl, 4,4’-dimercaptobiphenyl, 4,4’-dimercaptobibenzyl,
2,5-toluendithiol, 3,4-toluendithiol, 1,4-naphtalendithiol, 1,5-naphtalendithiol,
2,6-naphtalendithiol, 2,7-naphtalendithiol, 2,4-dimetylbenzen-1,3-dithiol,
4,5-dimetylbenzen-1,3-dithiol, 9,10-anthracenedimetanthiol,
1,3-di(p-metoxyphenyl)propan-2,2-dithiol, 1,3-diphenylpropan-2,2-dithiol,
phenylmetan-1,1-dithiol, va 2,4-di(p-mercaptophenyl)pentan.

Céc vi du vé polythiol chira di vong bao gdm
2-metylamino-4,6-dithiol-sym-triazin, 2-etylamino-4,6-dithiol-sym-triazin,
2-amino-4,6-dithiol-sym-triazin, 2-morpholino-4,6-dithiol-sym-triazin,
2-xyclohexylamino-4,6-dithiol-sym-triazin, 2-metoxy-4,6-dithiol-sym-triazin,
2-phenoxy-4,6-dithiol-sym-triazin, 2-thiobenzenoxy-4,6-dithiol-sym-triazin, va
2-thiobutyloxy-4,6-dithiol-sym-triazin.

Céc vi du vé polythiol béo chira nguyén ti luu huynh ngoai nhém mercapto bao
gbm bis(mercaptometyl)sulfua, bis(mercaptoetyl)sulfua, bis(mercaptopropyl)sulfua,
bis(mercaptometylthio)metan, bis(2-mercaptoetylthio)metan,
bis(3-mercaptopropylthio)metan, 1,2-bis(mercaptometylthio)etan,
1,2-bis(2-mercaptoetylthio)etan, 1,2-bis(3-mercaptopropyl)etan,
1,3-bis(mercaptometylthio)propan, 1,3-bis(2-mercaptoetylthio)propan,
1,3-bis(3-mercaptopropylthio)propan, 1,2,3-tris(mercaptometylthio)propan,
1,2,3-tris(2-mercaptoetylthio)propan, 1,2,3-tris(3-mercaptopropylthio)propan,
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tetrakis(mercaptometylthiometyl)metan, tetrakis(2-mercaptoetylthiometyl)metan,
tetrakis(3-mercaptopropylthiometyl)metan, bis(2,3-dimercaptopropyl)sulfua,
2,5-dimercapto-1,4-dithian, 2,5-dimercaptometyl-1,4-dithian,
bis(mercaptometyl)disulfua, bis(mercaptoetyl)disulfua, va
bis(mercaptopropyl)disulfua va axit thioglycolic ciia chiing va este cua
mercaptopropionat, hydroxymety! sulfua bis(2-mercaptoaxetat), hydroxymetyl sulfua
bis(3-mercaptopropionat), hydroxyetyl sulfua bis(2-mercaptoaxetat), hydroxyetyl
sulfua bis(3-mercaptopropionat), hydroxypropyl sulfua bis(2-mercaptoaxetat),
hydroxypropy! sulfua bis(3-mercaptopropionat), hydroxymetyl disulfua
bis(2-mercaptoaxetat), hydroxymetyl disulfua bis(3-mercaptopropionat), hydroxyetyl
disulfua bis(2-mercaptoaxetat), hydroxyetyl disulfua bis(3-mercaptopropionat),
hydroxypropyl disulfua bis(2-mercaptoaxetat), hydroxypropyl disulfua
bis(3-mercaptopropionat), 2-mercaptoetyl ete bis(2-mercaptoaxetat), 2-mercaptoetyl
ete bis(3-mercaptopropionat), 1,4-dithian-2,5-diol bis(2-mercaptoaxetat),
1,4-dithian-2,5-diol bis(3-mercaptopropionat), axit thioglycolic
bis(2-mercaptoetyleste), axit thiodipropionic bis(2-mercaptoetyleste), 4,4-thiodibutylic
axit bis(2-mercaptoetyleste), axit dithioglycolic bis(2-mercaptoetyleste), axit
dithiodipropionic bis(2-mercaptoetyleste), axit 4,4-dithiodibutylic
bis(2-mercaptoetyleste), axit thioglycolic  bis(2,3-dimercaptopropyleste), axit
thiodipropionic  bis(2,3-dimercaptopropyleste), axit dithioglycolic
bis(2,3-dimercaptopropyleste), axit dithiodipropionic bis(2,3-dimercaptopropyleste),
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
1,1,3,3-tetrakis(mercaptometylthio)propan, 4,6-bis(mercaptometylthio)-1,3-dithian, va
2-(2,2-bis(mercaptometylthio)etyl)-1,3-dithietan.

Céc vi du vé polythiol thom chira nguyén tir lvu huynh ngoai nhém mercapto
bao gdbm 1,2-bis(mercaptometylthio)benzen, 1,3-bis(mercaptometylthio)benzen,
1,4-bis(mercaptometylthio)benzen, 1,2-bis(mercaptoetylthio)benzen,
1,3-bis(mercaptoetylthio)benzen, 1,4-bis(mercaptoetylthio)benzen,
1,2,3-tris(mercaptometylthio)benzen, 1,2,4-tris(mercaptometylthio)benzen,

1,3,5-tris(mercaptometylthio)benzen, 1,2,3-tris(mercaptoetylthio)benzen,
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1,2,4-tris(mercaptoetylthio)benzen, 1,3,5-tris(mercaptoetylthio)benzen,
1,2,3,4-tetrakis(mercaptometylthio)benzen, 1,2,3,5-tetrakis(mercaptometylthio)benzen,
1,2,4,5-tetrakis(mercaptometylthio)benzen, 1,2,3,4-tetrakis(mercaptoetylthio)benzen,
1,2,3,5-tetrakis(mercaptoetylthio)benzen, va 1,2,4,5-tetrakis(mercaptoetylthio)benzen
va alkyl h6a nhan cia chung.

Céc vi du vé polythiol chira di vong chira nguyén t luu huynh ngoai nhom
mercapto bao gdbm 3,4-thiophenedithiol va 2,5-dimercapto-1,3,4-thiadiazol va axit
thioglycolic ctia ching va este clia mercaptopropionat.

Thém nita, d& 1am thanh phén polythiol, ching han, c4c san pham duoc thé
halogen nhu 14 san pham duoc thé clo va san phdm duoc thé brom ctia polythiol dugc
sir dung.

Céc thanh phan polythiol nay c6 thé duoc st dung mot minh hozc & dang két
hop cia hai hodc nhiéu loai.

Pé 1am thanh phan polythiol, wu tién 13, polythiol béo chira nguyén tit luu huynh
ngoai nhém mercapto duge st dung, vu tién hon la,
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va
4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan va hdn hop ctia chiing
duoc st dung, vu tién hon nita 13, hdn hop cta
1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan,
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va
4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan dugc sir dung, wu ti€n cy
thé 14, hén hop cua 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va
4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan dugc st dung.

Nhua cta sang ché dugc san xudt bang phan tmg cia thanh phan polyisoxyanat
duoc md ta & trén v6i it nhét bat ky loai ndo trong s6 thanh phan polyol duge mo ta &
trén va thanh phan polythiol duge mo ta & trén.

Trong san xuét nhya ciia sing ché, thanh phan polyisoxyanat chira ché pham

xylylen diisoxyanat dugc md ta & trén, va xét vé mit san xuat vat li¢u quang hoc, uu
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tién 13, ché phdm xylylen diisoxyanat dugc md ta & trén duge st dung mot minh.

Tri s6 hydroxyl ctia thanh phan polyol va/hogc thanh phén polythiol trong san
xudt nhua coa sang ché 13, ching han, 10 mgK OH/g hoic cao hon, wu tién 12 100
mgKOH/g hoic cao hon, va ching han, 1240 mgKOH/g hodc thip hon, vu tién 13 940
mgKOH/g hogc thap hon, tu tién hon 1a 500 mgKOH/g hogc thip hon; trong lugng
phén tir trung binh sb ctia n6 13, ching han, 90 hodc 16n hon, wu tién 1a 400 hodc 16n
hon, va chéng han, 5000 ho#c nhé hon, wu tién 14 3000 hodc nho hon; va do hoat dong
trung binh cta né 13, chéng han, 2 hodc 16n hon, vu tién 12 hon 2, va thuong 1a 8 hodc
nho hon, vu tién 1a 4 hodc nho hon.

Tri s6 hydroxyl ¢6 thé thu duoc bang phuong phép axetyl héa va phuong phap
phtalat hoa phu hgp voi phuong phép A hodc phuong phap B cta JIS K 1557-1 (trong
2007), va mdi quan hé giita tri sd hydroxyl va dwong lugng hydroxy! dugc thé hién bai
cong thire (1) dudi day (twong tu sau day).

Tri s6 hydroxyl = 56100/dwong lugng hydroxyl (1)

Trong luong phén tir trung binh s6 c6 thé thu duoc tir dwong luong hydroxyl va
dd hoat ddng trung binh, va do hoat dong trung binh c6 thé thu dugc tir cong thire (2)
dudi day (twong tu sau day).

Do hoat dong trung binh = tdng toan bd (d6 hoat dong ciia mdi loai trong s6 céc
polyol va/hodc mdi loai trong s& céc polythiol x s6 duong lwong)/tdng toan bd sd
dwong lugng ctia mdi loai trong s6 céc polyol va/hodc mdi loai trong sd céc polythiol
2)

Tri s6 hydroxyl ctia thanh phan polyol va/hogc thanh phin polythiol, trong sb tat
ca, trong san xuét nhua clia sang ché lam vat liéu quang hoc, ching han, 12 280
mgKOH/g hodc 16n hon, vu tién 1a 400 mgKOH/g hodc 16n hon, va chéng han, 1240
mgKOH/g hodc nhé hon, vu tién 1 940 mgK OH/g hodc nho hon; trong Iuong phén tir
trung binh sb cta no 13, chéng han, 90 hodc 16n hon, vu tién la 100 hodc 16n hon, va
chang han, 1000 hodc nho hon, uvu tién 1a 800 hodc nhé hon; va do hoat dong trung
binh cta nd 1a, chéng han, trén 2, wu tién 1a 2,5 hodc 16n hon, va thudong la 5,0 hoac
nho hon, vu tién la thép hon 4,0.

Khi tri s& hydroxyl, trong lugng phan tit trung binh s6, va do hoat dong trung
binh cia nhura ma dugce san xuét 1am vat liéu quang hoc nam trong khoang dugc mo ta

& trén, tinh chong soc va tinh chiu nhiét nhya c6 thé dugc cai thién.
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Thém nita, chéng han, polyamin da biét, monool da biét, va monoamin da biét
¢6 thé duge phéi tron trong thanh phan polyol va/hoic thanh phan polythiol & ty 18
thich hop néu cén.

Nhua cta sang ché c6 thé, chang han, duoc san xuét bang phuong phéap polyme
hoa nhu 14 polyme hoa khéi va polyme héa dung dich, va khi nhya cia séng ché duogc
san xut lam vét liéu quang hoc, vu tién 13, polyme héa khéi dugce st dung.

Trong polyme héa khéi, chéing han, trong ludng khi nito, thanh phan polyol
va/hodc thanh phan polythiol dugc bd sung vao thanh phan polyisoxyanat, trong khi
thanh phén polyisoxyanat dugc khudy, sao cho ché phdm polyme héa duoc duoc didu
ché. Sau d6, ché pham xylylen diisoxyanat phan (mg v6i thanh phan polyol va/hozic
thanh phéan polythiol & nhiét d6 phan tng 13, chéng han, 50°C ho#c cao hon, va ching
han, 250°C hodc thép hon, wu tién 12 200°C hoic thap hon trong thoi gian phén tGng 13,
chang han, 0,5 gid hodc dai hon, va ching han, 20 gid hodc ngin hon, wu tién 1a 15 gid
hodc ngin hon.

Trong polyme hoa dung dich, thanh phan polyisoxyanat va thanh phan polyol
va/hodc thanh phin polythiol dugc bd sung vao dung méi hitu co, sao cho ché phim
polyme héa dugc dugc didu ché. Sau do, ché phdm xylylen diisoxyanat phan (g vo6i
thanh phéan polyol va/hoic thanh phan polythiol & nhiét d§ phan Gng 13, chang han,
50°C hodc cao hon, va chéng han, 120°C hoac thép hon, vu tién 1a 100°C hodc thép
hon trong thoi gian phan tng 13, ching han, 0,5 gi® hodc dai hon, va chang han, 20 gid
hodc ngén hon, wu tién 1a 15 gio hodc ngin hon.

Céc vi du v& dung méi hiru co bao gdbm céc keton nhu 1a axeton, mety! etyl
keton, metyl isobutyl keton, va xyclohexanon; céc nitril nhu 1a axetonitril; cdc alkyl
este nhu 12 metyl axetat, etyl axetat, butyl axetat, va isobutyl axetat; cac hydrocarbon
béo nhu 1a n-hexan, n-heptan, va octan; cac hydrocarbon vong béo nhu la xyclohexan
va metyl xyclohexan; cac hydrocarbon thom nhu la toluen, xylen, va etyl benzen; cac
glycol ete este nhu 1a metyl xenlosolve axetat, etyl xenlosolve axetat, metyl carbitol
axetat, etyl carbitol axetat, etylen glycol etyl ete axetat, propylen glycol metyl ete
axetat, 3-metyl-3-metoxybutylaxetat, va etyl-3-ethoxypropionat; cac ete nhu la dietyl
ete, tetrahydrofuran, va dioxan; cac hydrocarbon béo duoc halogen hoa nhu 1a metyl
clorua, metylen clorua, clorofom, cacbon tetraclorua, metyl bromua, metylen iodua, va

dicloetan; va cdc dung mdi phan cuc khong proton nhu 1a N-metyl pyrolidon, dimetyl
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formamit, N,N’-dimetylaxetamit, dimetyl sulfoxit, va hexametylphosphonylamit.

Thém nita, trong phan tng polyme hoéa duge md ta & trén, ching han, chat xic
tac tao thanh uretan da biét nhw 12 cac amin va hop chit kim loai hitu co c6 thé duogc
bd sung néu can.

Céc vi du vé cac amin bao gdm céc amin bac ba nhu 14 trietylamin,
trietylendiamin, bis-(2-dimetylaminoetyl) ete, va N-metylmorpholin; cac mudi amoni
béc bdn nhu 1a tetraetylhydroxylamoni; va cac imidazol nhu 13 imidazol va
2-etyl-4-metylimidazol.

Céc vi du v& hop chét kim loai hitu co bao gdm cac hop chét thiéc hitu co nhu 13
thiéc axetat, thiéc octylat, thiéc oleat, thiéc laurat, dibutyltin diaxetat, dimetyltin
dilaurat, dibutyltin dilaurae, dibutyltin dimercaptide, dibutyltin maleat, dibutyltin
dilaurat, dibutyltin dineodecanoat, dioctyltin dimercaptit, dioctyltin dilaurat, va
dibutyltin diclorua; cac hop chét chi hiru co nhur 14 chi octanoat va chi naphthenat; céc
hop chét niken hitu co nhu 12 niken naphthenat; cic hop chét coban hitu co nhu 1a
coban naphthenat; cac hop chit ddng hitu co nhu 1a dong octenoat; cac hop chét
bismut hitu co nhu 1a bismut octylat va bismut neodecanoat; cic hop chat ziricon hitu
co nhu 14 ziricon axetylaxeton chelat; cac hop chét titan hitu co nhu 12 titan axit
axetoaxetic chelat va bis(axit 2-etylhexanoic) titan; va cac hop chét sit hitu co nhu 1a

sit axetylaxeton chelat.

Thém nita, cic vi du vé cac chat xic tac tao thanh uretan bao gdom cac mudi kali

nhu 1a kali carbonat, kali axetat, va kali octylat.

Céc chit xuc tac tao thanh uretan nay co thé dugc st dung mdt minh hodc &
dang két hop cua hai hodc nhiéu loai.

Pé lam chat xuc tac tao thanh uretan, vu tién 13, hop chét kim loai hiru co duge
stt dung, uvu tién hon 1a, hop chét thiéc hitu co dugc sur dung, vu tién hon nfra 13,
dibutyltin diclorua dugc sir dung.

Ty 16 tron ctia chat xtc tac tao thanh uretan so véi 100 phan khdi lugng cua téng
lwong cta thanh phan polyisoxyanat va thanh phan polyol va/hodc thanh phan
polythiol 1a, chéng han, 0,0001 phén khdi luong hodc cao hon, vu tién 13 0,001 phén
khéi luwong hodc cao hon, va chéng han, 0,5 phén khéi lugng hodc thép hon, vu tién 1a
0,1 phin khéi luong hodc thip hon.

Trong polyme héa khéi va polyme hoa dung dich, chéing han, thanh phin
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polyisoxyanat va thanh phan polyol va/hodc thanh phan polythiol dugc phdi tron sao
cho ty 18 dwong lwong ctia nhém isoxyanat trong thanh phan polyisoxyanat so véi
nhém hydroxyl va nhém mercapto trong thanh phan polyol va/hodc thanh phan
polythiol (nhém isoxyanat (NCO)/nhém hydroxyl (OH) va nhdm mercapto (SH)) 1a,
chéng han, 0,75 hodc cao hon, vu ti€n 1a 0,9 hoac cao hon, va chéng han, 1,5 hoac thép
hon, vu tién 1a 1,3 hodc thap hon.

Khi phan ing polyme héa dugc mo ta ¢ trén dugc thuc hién mot cadch cong
nghiép hon, ching han, nhya c6 thé thu dugc bang phuong phap di biét nhu 1a phuong
phép truc tiép hodc phuwong phép chét tién polyme, va khi nhwa cta sang ché duge san
xudt 1am vat liéu quang hoc, vu tién 13, nhua duge san xuit bang phwong phap truc
tiép.

Trong phuong phép truc tiép, chang han, thanh phan polyisoxyanat va thanh
phin polyol va/hoic thanh phan polythiol dugc bao ché (duoc tron) sao cho ty 1é
dwong luong ciia nhom isoxyanat trong thanh phan polyisoxyanat so v6i nhom
hydroxyl va nhém mercapto trong thanh phan polyol va/hodc thanh phan polythiol
(nhom isoxyanat (NCO)/nhém hydroxyl (OH) va nhém mercapto (SH)) 13, chang han,
0,75 hodc cao hon, uu ti€n 1a 0,9 hodc cao hon, va chéng han, 1,5 hoac thép hon, vu
tién 1a 1,3 hodc thap hon sau d6 duoc dua di phan ing luu héa &, chang han, nhiét do
trong phong hoic cao hon, va ching han, 250°C hodc thap hon, wu tién 1a 200°C hoic
thép hon, trong, chéng han, 5 phut hodc dai hon, vu tién 1a 4 gio hodc dai hon, va
ching han, 72 gio hodc ngin hon, wu tién 1a 24 gio hodc ngin hon. Nhiét d6 luu héa co
thé duoc cb dinh, hodc co thé duoc nang lén dan hodc dugc lam nguoi.

Trong phéan tmg luu hoa, thanh phan polyisoxyanat va thanh phan polyol
va/hodc thanh phan polythiol duge tron; sau d6, khong khi trong d6 dugc giai phong
va/hodc duoc loc néu can; va sau d6, hdn hop thu duge duge bom vao khudn duc so
bo.

Sau khi hdn hop duge bom vao khudn dé phan tng &, chang han, 50°C hoc cao
hon, va chéng han, 150°C hodc thip hon trong, ching han, 5 git hodc dai hon, va
chéng han, 24 gi¢ hodc ngén hon, va sau do, duoc léy ra khoi khudn duc, nhua duoc
dtc thanh hinh dang mong mubn ¢6 thé thu duogc. Sau khi thdo khudn, sin pham thu
duoc c6 thé duoc 1 0, chéng han, 100°C hodc cao hon, va chéng han, 150°C hodc thép

hon trong, chang han, 2 gio hodc dai hon, va chang han, 8 gi¢ hodc ngén hon néu cén,
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va ¢6 thé ciing duoc gia hoa &, chang han, nhiét d6 trong phong trong khoang 7 ngay
néu can.

Trong phuong phap chat tién polyme, chéng han, trudc tién, thanh phan
polyisoxyanat phan (mg véi mot phan cta thanh phan polyol va/hodc thanh phén
polythiol, nhd d6 tdng hop chét tién polyme ¢ dau cubi 1a nhém isoxyanat c6 nhém
isoxyanat & dau ctia phan tir. Tiép theo, chét tién polyme thu duge c6 dau cudi 1a nhém
isoxyanat phan Gmg v6i phan con lai cia thanh phén polyol va/hodc thanh phin
polythiol s& dugc dua di phan ing luu héa. Trong phuong phap chét tién polyme, phan
con lai cua thanh phén polyol va/hodc thanh phan polythiol dugc sir dung 1am chét 1am
gidn mach.

Pé tdng hop chit tién polyme c6 ddu cudi 12 nhém isoxyanat, thanh phin
polyisoxyanat va mdt phin ctia thanh phan polyol va/hodc thanh phan polythiol dugc
bao ché (duoc tron) sao cho ty 16 duong lwong clia nhém isoxyanat trong thinh phén
polyisoxyanat so véi nhom hydroxyl va nhom mercapto trong mot phén ctia thanh
phin polyol va/hodc thanh phan polythiol (nhém isoxyanat (NCO)/nhém hydroxyl
(OH) va nhom mercapto (SH)) 13, chéng han, trén 1,0, vu tién 1a 1,1 hoac cao hon, vu
tién hon 1a 1,3 hodc cao hon, va ching han, 20 hoic thép hon, vu tién 14 10 hozc thip
hon, wu tién hon 13 6 hodc thip hon sau d6 phan tng trong binh phén g 8, ching han,
nhiét do trong phong hodc cao hon, wu tién la 50°C hodc cao hon, va chéng han,
150°C hodc thép hon, uvu tién 1a 120°C hodc thép hon trong, chéng han, 0,5 gid hodc
dai hon, wu tién 14 2 gid hodc dai hon, va ching han, 18 gio hodc ngén hon, vu tién 13
10 gio hodc ngén hon. Trong phan tng, chét xtc tac tao thanh uretan duge mo ta & trén
c6 thé duge bd sung néu cin, hodc sau khi két thuc phan ting, thanh phan
polyisoxyanat chwra phan tng c6 thé ciing duoc loai bo, chang han, bang phuong phap
loai bd da biét nhu 1a chung cit va chiét néu cén.

Tiép theo, dé cho chét tién polyme thu dugc co dau cubi 1a nhom isoxyanat phan
{rng v6i phan con lai ctia thanh phan polyol va/hogc thanh phén polythiol, chét tién
polyme c6 dau cudi 1a nhém isoxyanat va phin con lai cta thanh phan polyol va/hodc
thanh phan polythiol dugc biao ché (dugc tron) sao cho ty 18 dwong lwong ctia nhém
isoxyanat trong chat tién polyme c6 dau cudi 14 nhém isoxyanat so v6i nhém hydroxyl
va nhém mercapto trong phan con lai ctia thanh phin polyol va/hodc thanh phan

polythiol (nhom isoxyanat (NCO)/nhém hydroxyl (OH) va nhém mercapto (SH)) 1a,

-26-



33542

chéng han, 0,75 hoac cao hon, vu tién 1a 0,8 hodc cao hon, va chéng han, 1,3 hoac thép
hon, wu tién 1a 1,2 hodc thép hon sau do6 s€ dugc dua di phdn tng luu hoa ¢, chéng han,
nhiét do trong phong hodc cao hon, va ching han, 250°C hozc thap hon, vu tién 12
200°C hoac thép hon trong, chéng han, 5 phut hodc dai hon, vu tién [a 1 gi¢ hodc dai
hon, va ching han, 72 gid hodc ngan hon, uu tién 13 24 gi& hodc ngin hon.

Trong phén tng luu hoa, chét tién polyme c6 dau cudi 1a nhom isoxyanat
va/hodc phan con lai cta thanh phan polyol va/hogc thanh phan polythiol dwgc trdn;
sau d6, khong khi trong d6 dugc giai phong va’hodc duge loc néu can; va sau d6, hdn
hop thu dugc duge bom vao khudn duc.

Sau khi hdn hop duoc bom vao khudn dic dé phan ung &, ching han, 50°C hoic
cao hon, va chéng han, 150°C hoéc thép hon trong, chéng han, 5 gio hodc dai hon, va
chéng han, 24 gi¢ hodc ngén hon, va sau do, duogc léy ra khoi khuodn duc, nhua dugc
dtc thanh hinh dang mong mudn c¢6 thé thu dugc. Sau khi thao khuon, san phim thu
duoc 6 thé duogc U ¢, chiang han, 100°C hoic cao hon, va chéng han, 150°C hodc thip
hon trong, chéng han, 2 gio hodc dai hon, va chéng han, 8 gio hodc ngén hon néu cén,
va c6 thé ciing duoc gia hoa ¢, ching han, nhiét do trong phong trong khoang 7 ngay
néu can.

Trong san xuat nhya cta sang ché, chat phu gia da biét co6 thé ciing dugc phdi
tron thém & ty 1€ thich hop néu can. Céc vi du vé chung bao gém cac tac nhan ndi théo
khuon, cac chét tao mau xanh, cac chit déo hoa, cac chét chéng tao khi, cac chét 1am
bing, cac chit lién két, cac chit 1am cham chdy, cac chit sol-gel thudn nghich, cac chét
lam tang dinh, cac chat gy ling, cac chat boi tron, cac chét chdng tinh dién, cac chét
hoat dong bé mit, cac chat 1am cham phén tng, cac chét loai nuée, cac chét chéng oxy
hoa, cac chat hip thu tir ngoai, cac chit e ché thay phén, va chit lam 6n dinh chiu
thoi tiét. Cac chét phu gia nay c6 thé duge b sung & thoi diém tong hop mdi loai
trong s6 cac thanh phén, ¢ thoi diém tron va hoa tan mdi loai trong s6 cac thanh phan,
hodc thém nira, sau khi tong hop.

Trong sd nay, trong san xudt nhua cta sang ché 1am vat liéu quang hoc, wu tién
13, tdc nhan ndi thao khudn va chét hép thu tr ngoai dugc bd sung.

Céc vi du vé tac nhan ndi thao khudn bao gdm cic chit giai phong phosphat, céc
chit giai phong alkyl phosphat, va cac chét giai phong este axit béo. Uu tién 1a, chat

giai phong phosphat dugc st dung. Béng cach phéi tron tc nhan ndi thao khuén, nhya
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ma d& c¢6 kha ning duoc giai phong khoi khudn duc ¢6 thé thu duoc.

Vi du vé chit giai phong phosphat bao gom ZELEC UN (duoc san xuét bai
Stepan Company).

Céc tac nhan ndi thio khudn nay c6 thé duoc sit dung mot minh hodc & dang két
hop cda hai hodc nhiéu loai.

Ty 16 trén cla tac nhan ndi thao khudn so v6i 100 phan khéi luong cia téng
luong cta thanh phan polyisoxyanat va thanh phan polyol va/hodc thanh phan
polythiol 1a, chéng han, 0,01 phén khéi lugng hodc cao hon, wu tién 14 0,05 phén khéi
luong hodc cao hon, va chéng han, 10 phén khdi luong hodc thép hon, vutiénla 5
phan khéi lwong hodc thip hon.

Céc vi du vé chét hip thu tir ngoai bao gdm cac hop chit benzotriazol (cu thé 14,
Tinuvin 571, Tinuvin 213, Tinuvin 234, va Tinuvin P (& ph?m trudc, dugce san Xudt béi
BASF SE)), cac hop chit formamidin (cu thé 1a, Zikasorb R, Zikasorb BS,
ZIKA-FA02, ZIKA-FUA, ZIKA-FUV, ZIKA-UVS3, va ZIKA-UVS4 (& phén truéc,
duoc san xuét boi ZIKO)), va Biosorb 583 (duoc san xudt bdi SAKAI CHEMICAL
INDUSTRY CO., LTD.).

Céc chét hép thu tr ngoai nay co thé dugc str dung mot minh hodc & dang két
hop cua hai hoidc nhiéu loai.

Ty 16 tron ctia chit hip thy tir ngoai so voi 100 phan khdi lugng cia téng luong
cua thanh phan polyisoxyanat va thanh phan polyol va/hodc thanh phan polythiol 13,
chéng han, 0,01 phén khéi lugng hodc cao hon, uu tién 14 0,06 phén khéi lugng hodc
cao hon, va ching han, 0,10 phan khéi lugng hodc thdp hon, wu tién 13 0,08 phan khdi
luong hodc thap hon.

Khi nhya thu dugc dugc str dung cho th4u kinh phan cuc hodc tuong tu, trong
phuong phap dtc dugc md ta & trén, ching han, dtc chén duge sir dung, tic 14, mang
phéan cuc hodc twong ty dugc ddt trong khudn duac tir trude, va cac vat liéu duge tron
(thanh phan polyisoxyanat va thanh phan polyol va/hodc thanh phan polythiol) c6 thé
cling dugc bom vao khuon duc.

Nhua cta séng ché thu dugc nhu vay c6 tinh chéng héa vang tuyét voi va hiéu
qua san xuét tuyét voi.

Thém nira, nhua ctia sang ché gitt duogc céc ddc tinh quang hoc cua né va c6 thé
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cai thién kha ndng nhudm.

Tri s chi sb d6 vang (tri s6 Y.I.) (dugc do nhu trong phén cac vi du s& duoc md
ta dudi ddy) ciia nhua ctia sang ché 13, chéng han, 4,5 hodc cao hon, va thuong 14 5,0
hodc thép hon, vu tién la 4,7 hoac thép hon.

Trong lugng riéng (dugc do nhu trong phan cac vi du s& duge mb ta dudi diy) &
20°C cia nhua cua sang ché 1a, chéng han, 1,1 hodc cao hon, vu ti€n 1a 1,2 hodc cao
hon, va chéng han, 2,0 hoac tha“ip hon, vu tién 13 1,5 hoac thép hon.

Chi sb khic xa (duge do nhu trong phin cac vi du s& dugc md ta dudi day) &
20°C ctia nhya cda sang ché 13, chéng han, 1,50 hodc cao hon, vu tién la 1,60 hodc cao
hon, va thuong 14 2,0 hodc thip hon.

S& Abbe (dugc do nhu trong phéan cac vi du s& duge mo ta dudi ddy) & 20°C cla
nhya cua sang ché 13, chéng han, 30 hodc cao hon, vu tién 1a 31 hodc cao hon, va
chéng han, 40 hodc thap hon, vu tién 13 35 hozc thip hon.

Heé sb truyén anh sang (638 nm) (dwoc do nhu trong phan cac vi du s& dugc mo
ta dudi day) cua nhyua cla sang ché sau khi nhudm (tham khao: phan céc vi du s& dugc
mb t& dudi day) 13, ching han, 60,0% hodc cao hon, va ching han, 64,0% hodc thip
hon, vu tién 1a 62,0% hoac thép hon, vu tién hon 1a 61,5% hodc thép hon.

Hé sb truyén &nh sang (567 nm) (dugc do nhu trong phan cac vi du s& dugc mo
ta dudi day) cua nhua cla sang ché sau khi nhudém (tham khao: phan céc vi du s& duge
mo ta dudi day) 1a, chéng han, 55,0% hoac cao hon, va chéng han, 60,0% hodc thép
hon, vu tién 1a 59,0% hogc thap hon, wu tién hon 1a 58,0% hodc thip hon.

Heé sb truyén 4nh sang (452 nm) (dugc do nhu trong phén cac vi du s& duoc mo
ta dudi day) cua nhua cia sang ché sau khi nhudm (tham khéo: phan cac vi du s& duoc
mo ta du6i dy) 13, ching han, 55,0% hodc cao hon, va ching han, 60,0% hoic thip
hon, wu tién 12 58,0% hoc thip hon, wu tién hon 14 56,5% hodc thap hon.

Tinh chiu nhiét (duoc do nhu trong phan cic vi du s& duge md ta dudi day) cua
nhua cua sang ché 1a, chéng han, 104,0°C hoéc cao hon, va chéng han, 105,0°C hoac
thép hon, vu tién 1a 104,2°C hoac thép hon.

Nhua ctia sang ché c6 thé duoc str dung cho nhitng tmg dung lam céc vat liéu
pht (céc loai son, cac chét két dinh), cac loai thé dan hdi, cac loai bot, va cac vat liéu

quang hoc, tat ca trong s nay, nhya clia sang che c6 tinh chong héa vang tuyét voi, ma
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uu tién la dugc sir dung lam céac vat li€u quang hoc.

Nhu véy, khi nhya ctia sdng ché duoc san xuét 1am vat liéu quang hoc, chéng
han, n6 c6 thé vu tién 1 dugc str dung cho céc thau kinh quang hoc nhu 1a thau kinh
trong subt, kinh ram, thau kinh phan cuc, thAu kinh deo mét, thdu kinh camera, dau
doc, va thdu kinh 4p trong; cac thanh phan quang hoc nhur 14 tAm phat sang dung cho 6
to, thdu kinh dén pha, chup dén dung cho dén pha va dén hau, b phén quang hoc, dia
quang, EL hitu co, va LED; va c4c san phdm quang hoc nhu 1a phan phét sang trang tri
dung cho bién quang cdo, soi thiy tinh, vat thay thé thuy tinh, 16p xen giita ctia thiy
tinh duoc tao 16p, tAm chin gi6 cia may bay hodc twong tu, thanh clia bdn chira nuéc
kich thudce 16n, vét lidu lop trong sudt, vét liéu trang, bd phan trong sudt ctia dd dung
thiét yéu hang ngay, cac kinh bao vé, thuc phim, tim chén bao v&, cac bd phan lién
quan dén tinh an toan ctia 6 t6, bd phan phat sang, dién thoai thong minh, va mdy tinh
bang.

Vi du thwe hién sang ché

Céc tri s6 bang s cu thé trong ty 18 tron (ty 16 ham luong), tri s§ dic tinh, va
tham s dugc st dung trong phan mo ta dudi day c6 thé duge thay bang céc tri s6 gidi
han trén (céc tri sb s dugc xac dinh 13 “hodc thép hon” hodc “thép hon”) hodc céc tri
s§ gi6i han duéi (cac tri s6 s duoc x4c dinh 12 “hodc cao hon” hodc “¢ trén”) clia cac
tri s6 bang s twong Umg trong ty 18 tron (ty 1€ ham lugng), tri sb dac tinh, va tham sb
dugc mo ta trong phan “Md ta cac phuong 4n thuc hién séng ché” dugc mo ta & trén.

Trong céc vi du diéu ché, cac vi du, va céc vi du so sanh dudi day, phép do dugce
thye hién bang phwong phép dudi day.

1. Phuong phép do
(Ty 18 chuyén d6i amin ctia xylylen diamin)

Xylylen diamin chua phan ung (du6i day, dugc goi 1a amin con lai) ma con lai
trong chat 16ng phan tng (thé sét) sau khi két thuc phan tmg tong hop hydroclorua ctia
xylylen diamin dwoc dua di chudn do trung hoa, nho d6 thu duge s6 lwong cac mol cia
amin con lai. Ty 18 chuyén d6i amin ctia xylylen diamin dugc tinh toén tir két qua thu
duoc va sb lugng cac mol ctia xylylen diamin dugc nap (duéi day, dugc goi la amin
duoc nap) bang cong thire (3) dudi day.

Ty 1é chuyén d6i amin = ((sb6 luong cac mol ctia amin dwgc nap — s6 luong cac

mol ctia amin con lai)/sé lwong cac mol ctia amin duge nap) x 100 (3)
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(Ty 1€ sinh ra va ty 1€ ham lugng cda clometylbenzyl isoxyanat trong ché pham
xylylen diisoxyanat)

Trude tién, clometylbenzyl isoxyanat ¢6 do tinh khiét 1a 99 % mol dugc sir dung
lam vt liéu dbi chiéu, va duong cong hiéu chinh thu dugc tir tri sb dién tich cia sic ky
khi thu duogc tir cac diéu kién phan tich sic ky khi dudi dy.

Tiép theo, chit 16ng phan tmg sau khi két thiic phan tmg ctia hydroclorua ctia
xylylen diamin véi phosgen dugc phén tich bang sic ky khi ¢ cac didu kién duéi day,
nho d6 thu duge sd lugng cac mol cua clometylbenzyl isoxyanat. Két qua thu duge
duoc chuyén d6i thanh khdi lwong, va duge chia cho khéi luong ctia chét 16ng phan
tng sau khi két thuc phan tng cua hydroclorua ctia xylylen diamin va phosgen, nho d6
thu duoc ty 1€ sinh ra clometylbenzyl isoxyanat trong ché phdm xylylen diisoxyanat.

Thiét bi: GC-2014 (dugc san xudt bdi Shimadzu Corporation)

Cot: DB-1, duong kinh trong 0,53 mm x d§ dai 60 mm x do day mang 1,5 pm
(dugc san xuit boi Agilent Technologies Japan, Ltd.)

Nhiét do 10: nang nhiét do ¢ 3°C/phut tir 130°C dén 220°C, sau khi dat toi
220°C, nang nhiét d6 & 10°C/phut dén khi 300°C

Ty 18 chia phan: khong chia (tdng lwong duge bom)

Nhiét d dau vao: 280°C

Nhiét d6 dau do: 300°C

Khi mang: N»

Tbc do chay cua khi mang: 8 ml/phut

Phuong phap do: FID

(D6 tinh khiét ctia xylylen diisoxyanat)

Ché pham xylylen diisoxyanat thu dwgc cudi cuing dugc phan tich bang sic ky
khi theo cach twong tu nhu dugc mo ta & trén, nho dé thu duge sb lugng cac mol cua
xylylen diisoxyanat. Két qua thu dugc dugc chuyén dbi thanh khdi luong, va dugce
chia cho khéi lwong cta ché pham xylylen diisoxyanat, nho d6 thu dugc ty 1& ham
luong (d6 tinh khiét) ctia xylylen diisoxyanat trong ché phidm xylylen diisoxyanat.

(Ty 16 chuyén d6i hydroclorua ctia hydroclorua ctia xylylen diamin)
Phén cin cia chét long dugc loc cia phan tng thu dugce béng cach loc sau khi

phan (g cta hydroclorua cua xylylen diamin véi phosgen dugc dua di chuin do trung
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hoa, nhd d6 thu duoce sb luong cac mol ctia hydroclorua con lai cua xylylen diamin
(dudi day, duogc goi 1a hydroclorua con lai). Ty 1€ chuyén ddi duoc tinh toan tir két qua
thu duge va sb luong cac mol ctia hydroclorua dugc nap (dudi day, duogc goi la
hydroclorua duge nap) bang cdng thirc dudi day (4).

Ty 1é chuyén dbi hydroclorua = ((sb lugng cac mol ctia hydroclorua dugc nap —
sé lugng céc mol ctia hydroclorua con lai)/sd luong cac mol ctia hydroclorua dugc
nap) x 100 (4)

(Po d6 nhot cua hydroclorua ctia xylylen diamin)

Chét 16ng phéan tmg (thé sét) sau khi két thuc phan tng tdng hop ctia
hydroclorua ctia xylylen diamin dugc do trong binh phéan Ung, va nhiét do do cua n6
tang dén 120°C. Khi nhiét do cua né dat téi 120°C, @6 nhot ctia n6 duge do béng roto
s6 2 ctia nhét ké LVT duoce san xuét boi BROOKFIELD, va gid tri duge chi ra dugc
nhén v6i hé sb, dé tinh toan do nhét.

(Do kich thudc hat trung binh (tri sé trung binh s6) ctia hydroclorua ctia xylylen
diamin)

Mot luong nhé chét 1éng phan tng (thé sét) sau khi két thic phan Gng tong hop
cta hydroclorua ctia xylylen diamin dugc chiét, va duoc do trong dung mdi axetonitril
bang thiét bi do phan b kich thudc hat khic xa laze: SALD-2100 dugc san xuat bdi
Shimadzu Corporation. Kich thudc hat dugc do 1a tri s6 trung binh s cua toan bd kich

thudc hat.
(Ty 1€ ham lugng ctia clometylbenzyl isoxyanat trong ché phdm xylylen diisoxyanat)
Sau khi hoa tan ché phdm xylylen diisoxyanat trong clorofom, dung dich duoc
phan tich biang sic ky khi theo cach twong tw nhu duge md ta & trén, nhd d6 thu duoc
s§ lugng céc mol clometylbenzyl isoxyanat. Két qua thu duogc duoc chuyén ddi thanh
khéi luong, va duoc chia cho khéi lugng cta ché phim xylylen diisoxyanat, nho d6
thu dugc ty 1€ ham lugng cla clometylbenzyl isoxyanat trong ché pham xylylen
diisoxyanat.
(Tinh toén tri s& chi s6 do vang (tri s6 Y.1.) ctia nhyra)
MB&i loai trong s cac nhwa duge san xuét 12 thiu kinh chét déo tim phing hinh
tron ¢6 d6 day 9 mm va duong kinh 75 mm, va toa do do két tha mau x, y dugc do

béng cach sir dung dung cu do chénh 1éch mau: CT-210 dugc san xudt béi Minolta Co.,
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Ltd.. Tri s6 Y.I. dugc tinh toan dva trén céc tri s6 cia x va'y ma la két qua do boi cong
thire (5) duéi day.

C6 mdi twong quan 1a tri s6 Y.I. cang nhd, thi pha mau cia thiu kinh chit déo
cang tdt, va tri s6 Y.I. cang 16n, thi pha mau cang kém.

Tri s6 Y.I. = (234 x x + 106 x y + 106)/y (5)

(Po trong luong riéng ctia nhua)
Trong luong riéng cua nhya duge do bing phuong phép Archimedes.
(Po cac dac tinh quang hoc cua nhua)

M3&i loai trong s6 chi s6 khiic xa (ne) va s Abbe (ve) & 20°C véi bude song
546,1 nm (duong e thily ngan) duoc do bang cach sir dung khic xa ké: KPR-20 (dugc
san xuét bai Kalnew Optical Industrial Co., Ltd.).

(Phuong phap danh gia kha nang nhudm cta nhyua)

2,3 g “FSP Red E-A” (dugc san xut boi Futaba Industrial Co., Ltd., thudc
nhuém), 1,5 g “FSP Yellow P-E” (dugc san xuét boi Futaba Industrial Co., Ltd., thudc
nhuém), 6,0 g “FSP Blue AUL-S” (dugc san xuét bai Futaba Industrial Co., Ltd.,
thuéc nhudm), 6,0 g “NICCA SUNSOLT #7000” (dugc san xuit bdi NICCA
CHEMICAL CO., LTD., chit phan tdn nhudm), va 6,0 g “DK-CN” (dwgc san xuit boi
DATWA CHEMICAL INDUSTRIES CO., LTD., hd trg nhudm) dugc bd sung vao
3000 g nude cit, nho d6 diéu ché chét long phan tan nhudm. Nhya c6 do day 9 mm
duoc ngdm trong d6 & 80°C trong 30 phut d& dugc nhudm. Hé sb truyén anh sang (%)
& 638 nm, 567 nm, va 452 nm cua nhua dugc nhudm dugc do.

Péi véi nhua duge nhudm nhiu hon, 4nh sdng duoc hip thu béi thuée nhudm,
dé hé sb truyén anh sang & mdi budc séng cang thap, thi kha ning nhudm cang tuyét
vOi.

(Phuong phap danh gia tinh chiu nhiét cia nhya)

Nhiét d6 chuyén hoa thuy tinh (Tg) dugc do bang phuong phap thdm TMA (tai:
50 g, duong kinh dinh ghim: 0,5 mm, tdc do nang nhiét do: 10°C/phit) bang cach sir
dung thiét bi phan tich co nhiét: TMA-60 (dugc san xuét bgi Shimadzu Corporation).
Nhiét d chuyén hoa thity tinh dugc xac dinh 1a chi bao vé tinh chiju nhiét.

2. Didu ché ché phim xylylen diisoxyanat

Vi du diéu ché 1
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Noi hép (binh phan ting) bao gdm bd diéu khién ap suét ma duoc trang bi c6 dng
1am ngudi hoi luu, canh khudy, nhiét ké, bng dua khi hydroclorua vao, 6ng dua
phosgen vao, bdn chita nguyén liéu, va bom nap nguyén liéu dugc sir dung. Trong
binh phan tng, tri sb ciia dudng kinh (D1) canh khudy/duong kinh trong (D2) ctia binh
phan tg 14 0,7; tri s6 ciia duong kinh bdn chira (D)/dd dai bon chira (L) 12 0,59; va
thé tich bén trong cuia binh phan tng 14 2 m®. Binh phan tmg dugc nap 846 kg
orthodiclobenzen 1am dung mdi tro, va bon chira nguyén liéu duge nap 136,2 kg (1,0
kmol) m-xylylendiamin va 621 kg orthodiclobenzen (ndng do cta amin toan phan:

8,5 % trong lugng).

Tiép theo, sau khi nhiét do ctia bén trong cia binh phan img ting dén 120°C, ap
suét bén trong dugc diéu chinh cao hon ap sudt khi quyén 12 0,01 MPa. Sau d6, binh
phén ing duogc bat du duoc nap khi hydroclorua & tde do 43,8 kg/gidy qua dng dua khi
hydroclorua véo, va dong thoi, dugc bét d4u nap m-xylylendiamin ma dugc pha lodng
v6i dung moi tro tir bon chira nguyén liu & tdc @6 379 kg/gid qua bom nap nguyén
liéu, sao cho téng luong dugc nap trong 2 gid. Sau do6, thém nita, khi hydroclorua dugc
nap & toc 4o 20 kg/git dé duogc gia hoa trong 1 gidr. Sau khi két thuc phan g, ty 18
chuyén dbi ctia xylylen diamin thu dugc bang phuong phép chudn d¢ trung hoa, dé ty
1& chuyén ddi amin 1a 99,80 % mol. D9 nhét cia chit 16ng phan tmg thu dugc (thé sét
hydroclorua) dugc do ¢ 120°C bang cach str dung nhét ké LVT duogc san xut béi
BROOKFIELD la 201 mPa's. Chét long phan ng c6 kha nang chay phd hgp. Khi
kich thuéc hat trung binh (tri s§ trung binh sb) ctia cac hat hydroclorua duge do trong
dung moi axetonitril bang thiét bi do phan b kich thuée hat nhidu xa laze:
SALD-2100 duogc san xudt bai Shimadzu Corporation, kich thudc hat trung binh (tri sb
trung binh s6) ctia cdc hat hydroclorua 1a 25 pm. Puoc xac nhin rang thé sét
hydroclorua thu dugc 1a chét 16ng va c6 kha ning chay tuyét voi, va khi hydroclorua
duoc chuyén sang bude tiép theo, hydroclorua khong con lai trong binh phan tmg, va
céc dic tinh chuyén chét 16ng 14 tuyét voi.

Tiép theo, trong binh phan ng, sau khi nhiét d6 cua chét long phan tmg (thé sét
hydroclorua) dugc tang 1én 160°C, phosgen dugc dua vao & & tde do 1a 100 kg/gid (1,0
kmol/gid) qua dng dwa phosgen vao dé phan tmg trong 8 gio, trong khi nhiét d6 cta n6
dugc duy tri. Sau khi két thuc phan tmg, nito dugc lam sach trong binh phéan g, sao

cho phosgen va khi hydroclorua chua phan tng duoc loai bo. Sau do, chét 16ng phan
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tmg duoc loc, sao cho 0,8 kg (trong lugng kho) ctia hydroclorua chua phan g duge
loai bo. Phén loc thu duoc duoc khir solvat, sao cho 188,6 kg (hiéu sudt chuyén d6i
tinh khiét 12 98,30 % mol) clia m-xylylen diisoxyanat c6 d6 tinh khiét 12 98,10% va
chira 0,1 % khdi luong 13 methaclometylbenzyl isoxyanat (dugi déy, c6 thé dugc goi 1a
CBI) thu dugc. Ty 1& chuyén ddi hydroclorua cua hydroclorua ciia xylylen diamin &
thoi diém nay 14 99,62%.

Tiép theo, bang cach st dung may tinh cit ma duoc nap c6 budce nap diéu hoa
trong thap thuy tinh c¢6 duong kinh trong la 50 mm va do dai 2000 mm, m-xylylen
diisoxyanat thu dugc dugc tinh ché. M-xylylen diisoxyanat dugc gia nhiét & 155°C
bang thiét bi gia nhiét trude va duge cip tir phdn trung tim ciia thap & toe do 1a 1000
g/gid. Ap sudt van hanh duoc thiét 14p & 0,20 kPa & dinh thap, va dbi véi nhiét d van
hanh, nhiét do ndi cit dugc thiét 1ap & 150°C. O thoi diém nay, nhiét do dinh thap 1a
130°C. May tinh cét dugc van hanh lién tuc trong 20 gid, trong khi mdi 1000 g cua
m-xylylen diisoxyanat dugc chung cét ra & ty 18 hdi luu dinh thap 1a 20. Trong ché
phim xylylen diisoxyanat dugc chung cit khoi dinh thap sau khi dat t6i trang thai
khong thay déi, do tinh khiét ciia m-xylylen diisoxyanat 14 99,99 % khéi luong, va
methaclometylbenzyl isoxyanat 1a 100 phan triéu theo khéi luong.

(Céc vi du didu ché 2 dén 8)

Béng céch thay ddi ty 16 hdi luu dinh thép ctia mdy tinh cat, ché phdm xylylen
diisoxyanat chita methaclometylbenzyl isoxyanat c6 lugng dinh trudc thu duoc.

Ty 1€ ham lugng clia methaclometylbenzyl isoxyanat trong ché pham m-xylylen

diisoxyanat trong mdi vi du trong s céc vi du diéu ché dugc thé hién trong bang 1.
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Béang 1

Vi du didu ché sb Ty 1& ham lwong cta CBI
trong ché pham XDI (phan
triéu)

Vi du diéu ché 1 100

Vi du diéu ché 2 200

Vi du diéu ché 3 400

Vi du diéu ché 4 500

Vi du diéu ché 5 0,1

Vi du diéu ché 6 700

Vi du didu ché 7 32

Vi du diéu ché 8 1800

<M ta cac ky hiéu viét tit trong Bang 1>
XDI: xylylen diisoxyanat
CBI: clometylbenzyl isoxyanat
3. San xuét nhya (Thiu kinh chét déo)
Vidul
Trong binh duoc sdy phu hop, 36,4 g ché pham xylylen diisoxyanat thu dugc
trong vi du diéu ché 1 chira m-xylylen diisoxyanat va 100 phén triéu theo khéi luong
12 methaclometylbenzyl isoxyanat, 0,001 g dibutyl thiéc diclorua, 0,07 g ZELEC UN
(tén thuong mai, alkyl axit phosphat, tdc nhan ndi thdo khuon, dugc san xuét béi
Stepan Company), va 0,05 g Biosorb 583 (tén thuong mai, chét hép thu tr ngoai, duoc
san xuét boi SAKAI CHEMICAL INDUSTRY CO., LTD.) dugc can va dugce khudy &
25°C trong 1 gid dugc dugce trdn va dugce hoa tan, nho do didu ché thanh phan
polyisoxyanat. Sau d6, 33,6 g 1,2-bis[(2-mercaptoetyl)thio]-3-mercaptopropan dugc
nap va dugc trdn vao thanh phan polyisoxyanat, nho d6 diéu ché hdn hop chit 1ong
(ché phdm polyme hoa dugc).
Khong khi trong hdn hop chét long duogc gidi phong & 600 Pa trong 1 gio sau d6
duoc loc bang bo loc PTFE 3-um. Sau do, hdn hop chét 16ng thu dugc dugc bom vao

khuon dtc lam bang khudn thiy tinh va bang. Khuén duge cho vao 10, nhigt do cta nd
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dugc nang lén dan tir 10°C dén 120°C, va sau do6, hdn hop chét long dugc polyme hoa
trong 18 gi¢. Sau khi két thic polyme héa, khudn duge 14y ra khéi 10, va phan bén
trong dugc giai phong khoi khudn duc, nhd d6 thu dugc nhya (th4u kinh chat déo).
Nhua thu dugce dugce  thém ¢ 130°C trong 4 gio. Tri s6 Y.I ctia nhya thu dugc 13 4,5.
Vidu2

'Nhua(ﬂﬁuldnhchétdéo)duqcs@lxu&ﬂheocéchtuongturﬁuruongvidu1,
ngoai trir rang ché pham xylylen diisoxyanat thu dugc trong vi du didu ché 2 chira
m-xylylen diisoxyanat va 200 phén triéu theo khéi luong 1a methaclometylbenzyl
isoxyanat dugc st dung thay cho ché pham xylylen diisoxyanat dugc sir dung trong vi
du 1.
Vidu3

Nhua (thdu kinh chét déo) duoc san xuét theo cach twong tu nhu trong vi du 1,
ngoai trir ring ché pham xylylen diisoxyanat thu dugc trong vi du diéu ché 3 chira
m-xylylen diisoxyanat va 400 phan triéu theo khéi luvong 13 methaclometylbenzyl
isoxyanat dugc su dung thay cho ché phim xylylen diisoxyanat dugc st dung trong vi
dul.
Vidu4

Nhua (théu kinh chét déo) duogc san xuét theo cach twong tu nhu trong vi du 1,
ngoai trir ring ché pham xylylen diisoxyanat thu dugc trong vi du diéu ché 4 chtra
m-xylylen diisoxyanat va 500 phéan tridu theo khéi luong 1a methaclometylbenzyl
isoxyanat dugc st dung thay cho ché phim xylylen diisoxyanat dugc sir dung trong vi
du 1.
Vidu5

Trong binh ma dugc sdy phu hop, 50,7 g ché pham xylylen diisoxyanat thu dugc
trong vi du diéu ché 1 chira m-xylylen diisoxyanat va 100 phan triéu theo khéi lugng
12 methaclometylbenzyl isoxyanat, 0,01 g dibutyl thiéc diclorua, 0,1 g ZELEC UN (tén
thuong mai, alkyl axit phosphat, tdc nhan ndi thdo khudn, dugc san xuét boi Stepan
Company), va 0,05 g Biosorb 583 (tén thuong mai, chét hép thu t& ngoai, dugce san
xuét bdi SAKAT CHEMICAL INDUSTRY CO., LTD.) duge cn va dugc khudy &
25°C trong 1 gi¢ dugce tron va dugc hoa tan, nho do diéu ché thanh phan
polyisoxyanat. Sau do, 49,3 g polythiol chi yéu gdm co
4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan dugc nap va duoc tron vao
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thanh phan polyisoxyanat, nho d6 diu ché hon hop chét 1ong (ché pham polyme hoa
dugc).

Khéng khi trong hén hop chét 1ong dugc giai phong & 600 Pa trong 1 gid sau do
duoc loc bang bo loc PTFE 3-um. Sau d6, hdn hop chét 16ng thu duoc duge bom vao
khudn 1am bang khuon thiy tinh va bang. Khudn dugc cho vao 10, nhiét do cia 10
duoc nang 1én dan tir 10°C dén 120°C, va sau do, hén hop chét 16ng dugce polyme hoa
trong 18 giod. Sau khi két thuc polyme hoa, khudn duge 14y ra khoi 1, va bén trong
dugc gidi phong khoi khuon due, nho d6 thu dugc nhua (thdu kinh chét déo). Nhya thu
duogc duoc u thém & 130°C trong 4 gid. Tri sb Y.I cua nhua thu duoc 13 4,5.

Vidu6

Nhua (théu kinh chét déo) dugc san xuét theo cach twong tu nhu trong vi du 5,
ngoai trir rang ché pham xylylen diisoxyanat thu dugc trong vi du diéu ché 2 chira
m-xylylen diisoxyanat va 200 phan triéu theo khéi luong 1a methaclometylbenzyl
isoxyanat dugc st dung thay cho ché pham xylylen diisoxyanat dugc st dung trong vi
du 5.

Vidu7

Nhua (théu kinh chét déo) dugc san xuét theo cach twong ty nhu trong vi du 5,
ngoai trir ring ché pham xylylen diisoxyanat thu dugc trong vi du diéu ché 3 chira
m-xylylen diisoxyanat va 400 phdn triéu theo khéi lrgng 1a methaclometylbenzyl
isoxyanat dugc st dung thay cho ché phim xylylen diisoxyanat dugc st dung trong vi
du 5.

Vidu8

Nhua (théu kinh chét déo) dugc san xudt theo cach twong tu nhu trong vi du 5,
ngoai tri rang ché pham xylylen diisoxyanat thu dugc trong vi du diéu ché 4 chira
m-xylylen diisoxyanat va 500 phéan triéu theo khéi lugng 12 methaclometylbenzyl
isoxyanat dugc str dung thay cho ché phdm xylylen diisoxyanat dugc st dung trong vi
duS.

Vidu so sanh 1

Mic di 36,4 g ché pham xylylen diisoxyanat thu dugc trong vi du diéu ché 5
chtra m-xylylen diisoxyanat va 0,1 phéan tridu theo khéi lugng 12 methaclometylbenzyl

isoxyanat, 0,001 g dibutyl thiéc diclorua, 0,07 g ZELEC UN (tén thuong mai, alkyl
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axit phosphat, tdc nhan ndi thao khudn, duoc san xuét bai Stepan Company), va 0,05 g
Biosorb 583 (tén thuong mai, chét hép thu tr ngoai, dugc san xuét bdi SAKAI
CHEMICAL INDUSTRY CO., LTD.) dugc cén va dugc khudy & 25°C trong 1 gio,
hdn hop thu duge khong duge hoa tan, dé nhua (thdu kinh chit déo) khong dugc san
xuat.

Vi du so séanh 2

Nhua (théu kinh chét déo) dugc san xuét theo cach tuong ty nhu trong vi du 1,
ngoai trlr ring ché pham xylylen diisoxyanat thu dugc trong vi du didu ché 6 chia
m-xylylen diisoxyanat va 700 phén triéu theo khéi lwong 1a methaclometylbenzyl
isoxyanat dugc st dung thay cho ché phdm xylylen diisoxyanat dugc st dung trong vi
du 1.

Vi du so sanh 3

Mic du 5,7 g ché phim xylylen diisoxyanat thu dugc trong vi du diéu ché 5
chtra m-xylylen diisoxyanat va 0,1 phdn triéu theo khéi lugng 1a methaclometylbenzyl
isoxyanat, 0,001 g dibutyl thiéc diclorua, 0,07 g ZELEC UN (tén thuong mai, alkyl
axit phosphat, tac nhan ndi thao khuodn, dugc san xuét boi Stepan Company), va 0,05 g
Biosorb 583 (tén thuong mai, chét hép thu t& ngoai, dugc san xuét bdi SAKAI
CHEMICAL INDUSTRY CO., LTD.) dugc can va dugc khudy & 25°C trong 1 gio,
hdn hop thu duge khong duge hoa tan, dé nhua (théu kinh chét déo) khong duge san
xuat.

Vi du so sanh 4

Nhua (théu kinh chét déo) dugc san xuét theo cach twong tu nhu trong vi du 3,
ngoai trir rang ché phdm xylylen diisoxyanat thu dugc trong vi du diéu ché 6 chira
m-xylylen diisoxyanat va 700 phan triéu theo khéi lugng 14 methaclometylbenzyl
isoxyanat dugc sir dung thay cho ché phdm xylylen diisoxyanat dugc st dung trong vi
du 5.

Két qua danh gia v tri s& Y.I ctia mdi loai trong sb cac nhya (cac th4u kinh chét
déo) thu duoc trong céac vi du 1 dén 8 va céac vi du so sanh 2 va 4 dugc thé hién trong

bang 2.
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Bang 2
Ty 1& ham luong cua Tri s6 Y.I ctia
CBI trong ché pham XDI nhua
(phan triéu)
Vidul 100 4,5
Vidu?2 200 4,5
Vidu3 400 4,5
Vidu 4 500 4,5
Vidus5 100 4,5
Vidu6 200 4,5
Vidu7 400 4,5
Vidu 8 500 4,5
Vi du so sanh 2 700 4,7
Vi du so sanh 4 700 4.8

<M ta c4c ky hiéu viét tit trong bang 2>
XDI: xylylen diisoxyanat
CBI: clometylbenzyl isoxyanat

Vidu9

Trong binh ma dugc sdy pht hop, 35,5 g ché pham xylylen diisoxyanat thu dugc
trong vi du diéu ché 7 chira m-xylylen diisoxyanat va 32 phén triéu theo khéi luong 1a
methaclometylbenzyl isoxyanat, 0,007 g dibuty] thiéc diclorua, 0,07 g ZELEC UN (tén
thuong mai, alkyl axit phosphat, tadc nhan ndi thao khuodn, dugc san xuét boi Stepan
Company), va 0,035 g Biosorb 583 (tén thwong mai, chét hép thu tr ngoai, dugce san
xuét bdi SAKAI CHEMICAL INDUSTRY CO., LTD.) dugc can va dugc khudy ¢
25°C trong 1 gitr dé duoc tron va duge hoa tan, nho d6 didu ché thanh phan
polyisoxyanat. Sau d6, 34,5 g hdn hop cua
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va
4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan dugc nap va dugce tron vao

thanh phan polyisoxyanat, nho d6 diéu ché hdn hop chét 16ng (ché pham polyme hoa
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duogc).

Khong khi trong hdn hop chit 1éng duoc giai phong & 600 Pa trong 1 gid sau d6
duoc loc béng bd loc PTFE 3-um. Sau do, hdn hop chét long thu duge duge bom trong
khuén 1am bing khuén thiy tinh va bang. Khuon dugc cho vao 10, nhiét do cta né
duoc nang 1én dan tir 10°C dén 120°C, va sau d6, hdn hop chét 16ng duoc polyme hoa
trong 18 gid. Sau khi két thic polyme héa, khudn dugc 14y ra khoi 10, va bén trong
duoc giai phong khoi khuén dic, nhd d6 thu duoc nhua (théu kinh chét déo). Nhya thu
dugc duge G thém & 130°C trong 4 gio.

Vidu 10

Nhua (théu kinh chét déo) duogc san xuét theo céch teong tu nhu trong vi du 9,
ngoai trir ring ché phdm xylylen diisoxyanat thu dwgc trong vi du diéu ché 2 chira
m-xylylen diisoxyanat va 200 phan triéu theo khdi lwgng 14 methaclometylbenzyl
isoxyanat dugc st dung thay cho ché phdm xylylen diisoxyanat dugc sit dung trong vi
du 9.

Vi du so sanh 5

Nhua (thdu kinh chit déo) dugc san xuét theo cach twong tw nhu trong vi du 9,
ngoai trir raing ché phdm xylylen diisoxyanat thu dugc trong vi du diéu ché 8 chira
m-xylylen diisoxyanat va 1800 phan triéu theo khéi luong 14 methaclometylbenzyl
isoxyanat dugc st dung thay cho ché pham xylylen diisoxyanat dugc str dung trong vi
du9.

Két qua danh gia vé trong luong riéng, kha nang nhudm (hé s§ truyén 4nh séng),
cac dac tinh quang hoc (tri s6 hoi luu, sb Abbe), va cac dic tinh nhiét (tinh chiu nhiét)
ctia mdi loai trong s& cac nhwa (cac thAu kinh chét déo) thu dugc trong cac vi du 9 va

10 va vi du so sanh 5 duogc thé hién trong bang 3.

Béang 3
Vi du s6 Vidu9 Vidu 10 Vi du so
séanh 5

Loai ché pham XDI Vidudidu |Vidudiéu | Vidudiéu
che 7 che 2 che 8

Ty 16 ham lugng ctia CBI (phan triédu) 32 200 1800

Trong lugng riéng cua nhya ¢ 20°C 1,370 1,370 1,370

Céc dac tinh quang | Chi s6 khuc xa 1,668 1,668 1,668

hoc (546,1 nm) (20°C)
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S Abbe (20°C) 31,0 31,6 31,6
Kha r}éng qhuém 638 nm 61,4 62,0 64,1
(he sd truyénanh |5y ) 57.8 58.4 60.3
sang) (%)

452 nm 56,0 56,9 58,5
Céc dic tinh nhiét | Tinh chiu nhiét (°C) | 104,1 104,3 103,9

<MBb ta cac ky hiéu viét tit trong bang 3>

XDI: xylylen diisoxyanat

CBI: clometylbenzyl isoxyanat

Céc phuong a4n minh hoa cta sang ché dugce dua ra trong phan mo ta & trén chi

nhim muc dich minh hoa va khong dugc hi€u 1a gidi han pham vi ctia sang che. Su cai

bién va thay doi cta sang ché s& 1a hién nhién doi véi chuyén gia trong linh vuc ky

thuét nay dugc bao ham boi cac diém yéu cau bao ho dudi day.

Kha ning 4p dung cong nghiép

Ché pham xylylen diisoxyanat va ché phim polyme héa duoc clia sang ché,

ching han, vu tién la dugc st dung lam céc vat liéu cong nghiép khac nhau nhu la cac

vat liéu polyuretan. Nhya ctia sing ché, chang han, vu tién 1a dugc s dung 1am cac

san pham coéng nghiép khac nhau nhu la cac vat liéu phu (céac loai son, cdc chat két

dinh), cac thé dan hoi, cac loai bot, va céc vat liéu quang hoc.
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YEU CAU BAO HOQ
1. Ché phdm xylylen diisoxyanat chira:
xylylen diisoxyanat va clometylbenzyl isoxyanat, trong do

ty 1& ham Iugng cta clometylbenzyl isoxyanat 1a 10 phan triéu khéi lugng hoic cao

hon va 500 phdn triéu khéi luong hodc thap hon.
2. Nhwa 12 san phdm phan Gng cla:
ché pham xylylen diisoxyanat theo diém 1 va
thanh phén polyol va/hodc thanh phan polythiol.
3. Nhwa theo diém 2 1a vét liéu quang hoc.
4. Nhya theo diém 3 14 thdu kinh quang hoc.
5. Ché phim polyme héa dugc chira:
ché phdm xylylen diisoxyanat theo diém 1 va

thanh phan polyol va/hodc thanh phan polythiol.





