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Linh viee k§ thuit dwoc dé cap

Sang ché dé cdp dén ché pham ma dién bao gom guanidin vong.

Tinh trang ky thuat ciia sing ché

Céc oxit dialkyl thiéc thuong duoc sir dung 1am céc chit xtic tic hoa ran cho
cac 16p ma dién. Tuy nhién, cac oxit dialkyl thiéc phai chiu mot s& han ché mang
tinh quy dinh béi cac nuéc khac nhau lién quan dén vén dé moi truong. Do do,
bismut dugc sit dung véi tan sudt ting 1én 1am chét xuc tac héa ran cho cac 16p ma
dién thay cho oxit dialkyl thiéc. Tuy nhién, do c6 mot sé nhuge diém lién quan véi
viée st dung bismut 1am chit xtic tac hoa rin. Vi du, bismut thudng 1a chat xuc tac
it hiru hiu ddi v6i cac ché phdm ma dién khac nhau khi dugc so séanh véi oxit
dialkyl thiéc. Hon nita, c6 thé 1 c4c vAn dé vé chi phi va tinh kha dung lién quan
v6i viée sir dung bismut 1am chét xuc tic hoa ran trong twong lai. Do dé, cin ¢6 chét
xuc tac thay thé dé str dung trong viéc ma dién. Hon nita, ciing c6 thé 1a can di voi

16p ma dién 12 hdu nhu khong chira thiée.
Ban chit ky thuit clia sing ché

Sang ché dé cip dén ché pham ma di¢n bao gdbm guanidin vong.

MO té chi tiét sang ché

Nhur duge st dung ¢ day, trir khi c6 quy dinh cu thé, tit ca cac sb nhu cac s6
thé hién céc gia tri, cac pham vi, céc s6 lugng hodc céc sd phé“m tram c6 thé duge
doc nhu duoc viét néu nhu trude do c6 tir “khoang”, ngay ca khi thuit ngit nay
khong duge thé hién mét cach rd rang. Hon nita, can luu ¥ rang cac thuat ngit sd
nhiéu va/hoic cac cum tir bao quét cic twong duong sb it ciia chung hodc ngugc lai.
Vi du, “mot” guanidin vong, “mot” polyme, mdt tdc nhan tao lién két ngang va

thanh phin khac bt ky chi mot hoic mot s6 thanh phan nay.
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Khi dé cép dén mot pham vi dang so bat ky cia cac gia tri, cAic pham vi nay
phai duoc hi€u 1a bao gom tlirng sO va tat ca cac sO va/hodc mot phan giira pham vi

tdi thi€u va toi da duoc néu.

Nhu duge st dung & ddy, thuat ngit "polyol” hodic cac bién ddi cia no chi
mot cach rong rai chét liéu c6 trung binh 12 hai hoic nhiéu nhém hydroxyl dbi véi

mot phan tir.

Nhu dugce st dung & day, thudt ngit "polyme" 1a chi mot cach rong rai cic
chét tién tring hop, céc oligome va ca céc polyme ddng nhat va cic copolyme. Cén

Iwu y ring, tiép diu ngir "poly" 13 chi hai hodc nhiéu.

Nhu dugc néu trén, séng ché d€ cdp dén ché pham ma dién bao gom
guanidin vong. Can phai hiéu rang, "guanidin" 1a chi ché pham, goc, va/hodc phan

con lai c6 cdng thirc cdu tao tdng quéat nhu sau: (I)

()
R1 \N,R2

R5
R

R4 R3S

trong d6 mdi R1, R2, R3, R4, R5 (tirc 13, cac chét thay thé ciia cong thuc cdu
tao (I)) c6 thé bao gdm hydro, alkyl vong, aryl, vong thom, co kim, cdu trac polyme
hodc cung nhau cé thé tao alkyl vong, aryl hodc cAu tric thom va trong d6 R1, R2,
R3, R4 va R5 c6 thé 1a giéng nhau hodc khac nhau. Nhu dugc st dung & ddy, thuét
ngit "alkyl vong" 1a chi ca alkyl va alkyl vong. Khi mot nhém bét ky trong s cac
nhém R "ciing nhau c6 thé tao (clyco)alkyl, aryl vi/hoic nhém vong thom" cé
nghia 13 hai nhém R tiép giap bit ky duoc lién két dé tao thanh gbc vong nhu céc

vong theo céc cong thire cdu tao (I) - (V) dudi déy:

Nhu s& duge danh gia theo mot s6 phuong 4n, lién két doi gitra nguyén tir
cacbon va nguyén ti nito dugc thé hién trong cong thirc cu tao (I) ¢6 thé dugc tao

ra gitta nguyén tr cacbon va nguyén tr nito khéc ctia cdng thirc cau tao (I). Do do,
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cac thay thé khéc cua cong thire cu tao (I) c6 thé dugce lién két vai cac nguyén tu
nito khac nhau phu thudc vao vi tri ma lién két doi duge bd tri trong pham vi cOng

thirc cau tao.

Theo cac phuong 4n cu thé, guanidin vong bao gbm guanidin cua cong thirc
cdu tao (I) trong d6 hai hodic nhiéu nhém R cua cdng thirc ciu tao (I) cung nhau tao
thanh mdt hodc mdt s vong. N6i cach khéc, theo mot sb phwong én, guanidin vong
bao gdm > 1 vong. Vi dy, guanidin vong c6 thé hodc 1a mot guanidin vong (1 vong)
nhu duge thé hién trong céc cong thirc cdu tao (I) va/hodc (1) dudi day hoac
guanidin vong c6 thé 1a nhidu vong (> 2 vong) nhu duogc thé hién trong cac cdng

thire cdu tao (IV) va (V) dudi day.

R3, R4
RA1 SN~ R5

/N \:\
R7 /N
a R6

(1
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(V)
R3 R4
R2 5
m‘\(%xm R
N={_ R
- N Bs
R9

Tirng thanh phén thay thé cta cic cong thirc cdu tao (IT) va/hodc (III), R1-R7
c6 thé bao gém hydro, alkyl vong, aryl, vong thom, kim loai hitu co, cAu trac
polyme hoic ciing nhau c6 thé tao alkyl vong, aryl hodc cdu truc thom va trong d6
R1-R7 ¢6 thé 1a gidng nhau hodc khac nhau. Twong tu nhu vay, timg thanh phan
thay thé cta cac cong thirc cdu tao (IV) va (V), RI-R9, c¢6 thé 1a hydro, alkyl, aryl,
vong thom, kim loai hitu co, cdu triic polyme hodc ciing nhau ¢6 thé tao alkyl vong,
aryl hodc cu tric vong thom va trong d6 R1-R9 ¢6 thé 1a giéng nhau hodc khac
nhau. Hon nita, theo mot s& phuong an, cic cong thirc céu tao (II) va/hoic (I1I), cac
két hop cu thé cia R1-R7 ¢6 thé 13 mdt phan ctia cau triic vong giéng nhau. Vi du,
R1 va R7 cua cong thirc cdu tao (II) ¢6 thé tao mot phan cia cu tric mot vong.
Hon nita, theo mot sé phuwong 4n, cin phai hidu ring, su két hop bit ky ciia cac
* thanh phén thay thé (R1-R7 clia céc cong thirc cdu tao (II) va/hodc (III) ciing nhu
R1-R9 cua cac cong thic _céu tao (IV) va/hodc (V)) ¢6 thé duoc lya chon véi didu
kién céc thanh phan thay thé hiu nhu khong 1am anh huéng dén hoat tinh xic tic

ctua guandin vong.

Theo cac phuong 4n cu thé, timg vong trong guanidin vong bao gdm > 5
thanh phin. Vi dy, guanidin vong c6 thé 13 vong 5 thanh phdn, vong 6 thanh phin
hodc vong 7 thanh phin. Nhu duge sir dung & ddy, thudt ngit “thanh phan” 14 chi
nguyén tir ndm trong céu triic vong. Do dé, vong 5 thanh phén s& c6 5 nguyén tir
trong cdu trac vong ("n" va/hodc "m" = 1 trong cac cong thire cdu tao (II) - (V)),
vong 6 thanh phin s& c¢6 6 nguyén tir trong ciu tric vong ("n" vi/hoic "m" = 2 trong
céc cdng thire cdu tao (IT) - (V)) va vong 7 thanh phén s& c6 7 nguyén tir trong ciu
tric vong ("n" va/hodc "m" =3 trong céc cong thirc ciu tao (II) - (V)) s& dugc danh

gia néu guanidin vong bao gdm > 2 vong (vi du, cic cong thirc céu tao (IV) va (V)),
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s6 lugng cac thanh phén trong timg vong cia guanidin vong c6 thé hoic 1a gibng
nhau hodc 1a khic nhau. Vi dy, mot vong nao d6 cé thé c6 nim thanh phén vong,
trong khi mot vong khac c6 thé ¢ sau thanh phan vong. Néu guanidin vong bao
gdm > 3 vong, khi d6 bd sung vao cac két hop dwoc néu trong cu trude, sb luong
c4c thanh phan trong vong thir nhat ciia guanidin vong c6 thé 1a khéac véi sb lugng

c4c thanh phan trong vong khac bét ky cla guanidin vong.

Ciing cin phai hiéu ring, theo cac phuwong an cu thé cia guanidin vong, cac
nguyén tir nito ctia cac cong thire cdu tao (II) - (V) c¢6 thé con c6 cac nguyén tir bd
sung dugc lién két vao. Hon nita, theo mdt s§ phwong 4n, guanidin vong c6 thé hodc
duoc thé hodic khong duoc thé. Vi dy, nhu duge st dung & day két hop v6i guanidin
vong, "duge thé", Theo cac phuong 4n cu thé, 12 chi guanidin vong trong d6 R5, R6,
va/hodc R7 cta céc cong thirc cdu tao (I) va/hodc (III) va/hodc R9 cua cic cong
thirc cdu tao (IV) va/hodc (V) 1a khong phai hydro. Nhu duoc sir dung & day két
hop véi guanidin vong, "khong dugc thé", theo cac phuong 4n cu thé, 1a chi
guanidin vong trong d6 R1-R7 cua céc cdng thirc cdu tao (II) va‘hoic (III) va/hodic
R1-R9 cia cac cdng thirc cdu tao (IV) va/hodc (V) 1a hydro. Theo mdt sé phwong

&n, guanidin vong dugc thé 1a 1, 5, 7-triazabixyclo[4.4.0]dec-5-ene.

D3 phat hién mdt cach ddng ngac nhién ring guanidin vong chinh la chat xtuc
tac (vi du, chat xic tdc hoa rdn) doi véi ché pham ma dién. Do do, viéc dua
guanidin vong vao ché pham ma dién c6 the lam gidm va/hodc loai trir viéc str dung

cac chat xdc tac kim loai, nhu thi€c va/hodc bismut trong ché pham ma dién.

Theo mét s phwong 4n, guanidin vong theo sang ché dugc sir dung két hop
vé6i kim loai, nhu ion kim loai c¢6 thé dugc bd sung vao ché pham ma dién. Céc kim
loai ¢6 thé duogc sir dung két hop véi guanidin vong bao gdm, khong bi han ché,
bismut, thiéc, kdm, ziriconi, titan, magie, vonfram, ytri, molypden, lantan, coban,
xeri, magie hodic hdn hop cta ching. Can luu ¥ ring, cac oxit va/hodc cac mubi kim
loai dugc néu trong cAu trén cling nhu chét liéu c6 chirc nang hitu co bao g6m mot
trong sb cac kim loai ciing ¢6 thé dugc st dung trong séng ché. Hon nita, s& danh

gid mot so mau kim loai chinh 13 céc chat xuc tac va do dd, twong tac nhu cac chat
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cung xuc tac voi guanidin vong. Do d6, lugng chat xuc tac kim loai trong ché pham
ma dién c6 the duge gidm xudng bang cach stir dung guanidin vong két hop véi kim

loai.

Theo mdt s6 phuong 4n, ché phdm ma dién bao gébm > 0,01% hoic > 0.2%
theo trong lugng ctia guanidin vong, trén co s tong trong lugng nhua rin cia ché
phim ma dién. Theo cc phuong 4n khéc, ché phim ma dién bao gdm < 7% hodc <
4% hodc < 2 theo trong lwong cia guanidin vong, trén co sé tong trong lwong nhya
rdn cta ché phdm ma dién. Theo céc phuong 4n cu thé, lugng guanidin vong c6
trong ché phAm ma dién c6 thé nim trong khoang giita s két hop bat ky ciia céc gia
tri nhu duge néu trong cic ciu trén bao gdm ca cac gia tri duge néu. Vi du, theo cac
phuong an ci,1 thé, ché phdm ma dién bao gdm tir 0,6% dén 2,0% trong lugng ciia

guanidin vong, trén co s& tong trong lwong nhya ran cua cheé pham ma dién.

Nhu s& duge mo ta chi tiét hon dudi ddy, guanidin vong dugc md ta trong
cac phén trén c6 thé dugc két hop vao trong ché phém ma dién b%lng cach str dung
cac phuong thirc khac nhau. Vi dy, guanidin vong c6 thé: (i) duoc bd sung nhu 1a
chét phu gia vao ché phdm ma dién; (ii) dugc két hop vao polyme tao mang chinh
ctia ché phdm ma dién; (iii) dugc két hop vao polyme phén tin trong nuéc cla
thanh phin mang hat mai ciia ché phdm ma dién; (iv) dugc sir dung dé ham tac nhan
héa rén trong ché phém ma dién, (v) duoc két hop vao mot phén clia chét phu gia
didu chinh vét 16m, (vi) dugc két hop vao trong gel té vi va/hoic (vii) duge sir dung

theo su két hop bat ky cua ching.

Céc bé ma dién thuong duoc cip hai thanh phén: (i) thanh phdn mang chinh
va (ii) thanh phin mang hat mai. Thanh phén thtr nhét (thanh phan mang chinh) c6
thé 14 cip nhya khong dugc nhudém mau thuong bao gdm hdn hop nhya. Theo céc
phuong 4n cu thé, hdn hop nhya bao gdm (a) polyme tao mang chinh (vi dy, nhya
chtra nhém mudi ion chtra hydro hoat tinh) ¢é cac nhém chirc hoat tinh, (b) tdc nhan
hoa rén 13 hoat tinh véi cac nhém chire trén polyme tao mang va (c) cac thanh phan
khong dwoc nhuém mau phin tan trong nuée. Cac sy khac nhau rdng rdi cla cic

polyme tao mang chinh dugc bi€t va cé thé dugc st dung trong cac bé ma dién cta
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sang ché véi diéu kién 1a cac polyme "phan tan trong nude". Nhu dugc sir dung &
day, cum tir "phan tan trong nuéc" s& c6 nghia 14 chét liéu dwoc lam thich tng dé
dugc hoa tan, dugc phén tdn va/hodc duge tao nhil trong trong nuwdce. Cac polyme
tao mang chinh dugc st dung trong sang ché chira ion vé ban chét. Do d6, theo mot
s& phuong 4n, polyme tao mang chinh 12 cation. N6i cach khac, polyme tao mang
chinh bao gém cac nhém mudi cation, thudng duge tao ra bing cach trung hoa mat
nhém chirc dbi véi polyme tao mang véi mot axit, tao kha ning cho polyme tao

mang chinh dugc két tua dién phén trén catdt.

Céc vi du ciia cdc polyme tao mang chinh thich hgp dé st dung trong cac ché
phim ma dién cation bao gdm, khong bi han ché, cac polyme cation dugc din xuét
tr polyepoxit, acrylic, polyuretan va/hodc polyeste, cdc polyme chira nhém
hydroxyl, cac polyme chira nhém mudi amin hozc hdn hop cua chung. Cén lwu y
rang, theo mot s phuong 4n, polyme tao mang chinh 13 copolyme cua céc polyme

duoc néu trong cau trén.

Do d6, theo mot sé phwong 4n, polyme tao mang chinh 1a polyme cation
(nhya cation) dugc dAn xuét tir polyepoxit. Vi du, polyme tao mang chinh c6 thé
dwoc didu ché bing phan ung cing nhau polyepoxit va chét liéu chira nhom
polyhydroxyl dugc lya chon tir céc chét liéu chira nhém hydroxyl ruou va cac chit
liéu chira nhém hydroxyl phenol tao mach kéo dai hodc hinh thanh trong lugng
phan tir clia polyepoxit. Nhu s& duge mé ta chi tiét hon duéi ddy, san phim phan
ting sau d6 c6 thé dugc phan tng voi nhém mudi cation néu trude dé tao ra polyme

cation.

Theo céc phuong 4n cu thé, polyepoxit duge kéo dai mach thuong duge didu
ché nhu sau: polyepoxit va chét liéu chira nhém polyhydroxyl duge phan Gng clung
nhau "khong pha trén" hodc khi c6 dung mdi hwu co tro nhu keton, bao gdm metyl
isobutyl keton va metyl amyl keton, cdc vong thom nhu toluen va xylen va céc
glycol ete nhu dimetyl ete cta dietylen glycol. Phan (rng thuong xay ra & nhiét do tir
80°C dén 160°C trong khoang thoi gian tir 30 dén 180 phit cho dén khi thu dugc

san phim phan tng bing nhua c¢6 chira nhém epoxy.
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Theo mét sb phuong an, ty 1& twong duong cia céc chit phan tmg (tirc 13,
chit liéu chira nhom epoxy:polyhydroxyl) nim trong khoang tir 1,00:0,50 dén
1,00:2,00.

Theo cac phwong 4n cu thé, polyepoxit thuong c6 it nhit hai nhém epoxy
1,2. Céc ché phém epoxy c0 thé 12 bao hoa hodc chua bao hoa, vong hodc acyclic,
béo, vong béo, vong thom hoic di vong. Hon nita, cic ché phdm epoxy co thé

nchira cac thanh phan thay thé nhu halogen, hydroxyl va cac nhom ete.

Céc vi du cua cac polyepoxit 1a cac phuong an c6 dd tuong duong epoxy 1,2
16n hon mot va/hodc hai; tic 13, cac polyepoxit c6 trung binh 14 hai nhém epoxit dbi
v6i mdt phan tir. Cac peroxit thich hgp bao gdm céc ete polyglyxidyl cia céc rugu
polyhydric nhu cac polyol vong va céc ete polyglyxidyl cia cac phenol polyhydric
nhu Bisphenol A. Cac polyepoxit ndy c6 thé dugc tao ra bing cach ete hoa céc
phenol polyhydric c6 epihalohydrin hodc dihalohydrin nhu epiclohydrin hodc
diclohydrin c6 tinh kiém. Ngoai c4c phenol polyhydric, cc polyol vong khéc c6 thé
duoc str dung trong viéc diéu ché céc ete polyglyxidyl cia cac polyol vong. Cac vi
du ctia cac polyol vong khac bao gdm céc polyol vong béo, dic biét 1a cac polyol
xycloaliphatic nhu bisphenol A dugc hydro hda, 1,2- xyclohexan diol va 1 ,2-
bis(hydroxymetyl)xyclohexan.

Theo cac phuong 4n cu thé, cac polyepoxit ¢é céc trong luong twong dwong
epoxit > 180. Theo mot sd phwong 4n, cic polyepoxit c6 cic trong lugng tuong
duong epoxit < 2000. Theo cac phuong an khac, céc polyepoxit cd cac trong luong
trong duong epoxit ndm trong khoang gitta su két hop bit ky cac gia tri dwgc néu
trong cac ciu trén biang cach ca céc gid tri duwoc néu. Vi du, theo cic phuong 4n cu
thé, cac polyepoxit ¢ cac trong lwong twong duong epoxit ndm trong khoang tir
186 dén 1200.

Céc polyme acrylic chira nhém epoxy ciing ¢ thé dugc sir dung trong sang
ché. Theo cac phuong an cu thé, cic polyme acrylic chira nhém epoxy c6 trong
lugng twong duong epoxy > 750. Theo céc phuong an khac, polyme acrylic chia
nhém epoxy co trong luong twong dwong epoxy < 2000. Theo mdt s phwong an,
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polyme acrylic chira nhém epoxy c6 trong lugng twong duong epoxy nim trong
khoang giita su két hop bt ky clia cac gid tri dwoc néu trong céc cau trén, ké ca cac

gia tri dugc néu.

Céac vi dy cua cac chét liéu chitra nhom polyhydroxyl dugc st dung dé kéo
dai mach hodc lam ting trong lugng phéan tir polyepoxit (tirc 13, qua phdn Ung
hydroxyl-epoxy) bao gdm cac chit liéu chira nhém rugu hydroxyl va céc chét liéu
chita nhém hydroxyl phenolic. Céc vi du cta cdc chdt lidu chira nhém rugu
hydroxyl 1a céc polyol don gidn nhu neopentyl glycol; cac polyeste cac polyol nhu
céc chat lidu dugc néu trong patent My sb 4,148,772; cac polyete polyol nhu cac
chit liéu dugc néu trong patent My sb 4,468,307; va cac uretan diol nhu cac chét
liéu dugc néu trong patent My sb 4,931,157, Céc vi du clia cac chét liéu chira nhém
hydroxyl phenol 1a céc phenol polyhydric nhu Bisphenol A, phloroglucinol,
catechol va resorcinol. Cac hdn hop clia cac chét liéu chira nhém rugu hydroxyl va

céc chit lidu chira nhém hydroxyl phenol ciing c6 thé dugc sir dung.

Polyme tao mang chinh c6 thé chira cic nhém mudi cation, c6 thé dugc két
hop thanh phén tr nhya nhu sau: san phém phéan Uung dang nhua dugc tao ra nhu
dugc mo ta trén tiép tuc dugc phan ng v6i nhém mudi cation duge néu trude. Cum
tir "nhém mudi cation néu trudc” c6 nghia 1a chét liéu phan tmg dugc v6i cac nhom
epoxy va c6 thé duge axit hoa trude, trong hodc sau khi phan tmg véi cac nhoém
epoxy dé tao cac nhom mudi cation. Cac vi du cac chat lidu thich hop bao gém céc
amin nhu cdc amin bac nhit hodc bac hai c6 thé dugc axit hoa sau phén ng véi cac
nhom epoxy dé tao cac nhém mudi amin hodc cac amin bac ba ¢6 thé duoc axit hoa
trude khi phan Gng véi cdc nhém epoxy va sau phan tng véi cdc nhom epoxy tao
cac nhom mudbi amoni bac bdn. Céac vi du cia nhém mudi cation néu trude 13 cac
sulfua c6 thé dugc trén véi axit trude khi phan Gng cac nhém epoxy va tao céc

nhom muoi sulfoni bac ba trudc khi phan tng ti€ép theo vdi cdc nhédm epoxy.

Khi céc amin dugc str dung nhu céc chat tao mudi cation, cdc monoamin, cac

amin chtra hydroxyl, cac polyamin hozic hdn hop ciia chiing ¢6 thé duoc sir dung.
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Céc amin béc ba va bac hai dugce str dung thuong xuyén hon so véi cdc amin
béc nhét vi cdc amin bac nhét 1a da chirc so v6i cac nhoém epoxy va c6 xu hudng tao
gel 16n hon véi hdn hop phan tmg. Néu cac polyamin hodc cic amin bac nhét dugc
st dung, chiing c6 thé dwoc st dung hau nhu du vé ty lugng dbi véi tinh chirc
epoxy trong polyepoxit d& ngin chin sy tao gel va amin du c6 thé duoc loai ra tir
hdn hop phan ung boi ky thuat ma chan khong hoic k¥ thuat khac & cudi phan tng.

Epoxy c¢6 thé dugc b6 sung vao amin dé ddm bao amin du.

Céc vi dy ciia cac amin chira hydroxyl bao gdm, nhung khong bi gi6i han,
cac alkanolamin, cac dialkanolamin, cdc alkyl alkanolamin va céac aralkyl
alkanolamin chtra tir 1 dn 18 nguyén tir cacbon, nhu tir 1 dén 6 nguyén tir cacbon,
* trong timg nhém alkanol, alkyl va aryl. Cac vi du cu thé bao gém etanolamin, N-
metyletanolamin, dietanolamin, N-phenyletanolamin, N, N- dimetyletanolamin, N-

metyldietanolamin, 3-aminopropyldietanolamin va N- (2-hydroxyetyl)-piperazin.

C4c amin nhu mot, hai va ba alkylamin va amin aryl-alkyl hdn hgp khong
chita nhém hydroxyl hodc cac amin dugc thé béi cdc nhom khic véi hydroxyl
khong anh hudng x4u dén phan (g gitra amin va epoxy ciing c6 thé duge st dung.
Cic vi du cu thé bao gdm etylamin, metyletylamin, trietylamin, N-
benzyldimetylamin, dicocoamin, 3-dimetylaminopropylamin va N, N-

dimetylxyclohexylamin.

Cac hdn hop ciia cic amin duge néu trén cling c6 thé duge st dung trong

sang che.

Phan tng ctia cac amin thir nhit va/hodic thir hai véi polyepoxit xay ra khi
tron amin va polyepoxit. Amin c6 thé dugc bd sung vao polyepoxit hodc nguoc lai.
Phén trng ¢6 thé duoc thyuc hién khong pha tap hodc khi c6 dung méi thich hgp nhu
metyl isobutyl keton, xylen hodc 1 -metoxy-2-propanol. Phan tng thuong 1a tda
nhiét va viéc 1am ngudi c6 thé 14 can thiét. Tuy nhién, viéc ddt néng chi dén nhiét
d6 vira phéi, nim trong khoang tir 50°C dén 150°C ¢6 thé dugc thyc hién dé ddy
nhanh phén tng.

-11-



21264

San phidm phan tng cia cic amin thir nhit va/hodc thir hai va polyepoxit
duoc thuc hién boi cation va phén tan trong nudc bing cach trung héa it nhit mot
phin véi axit. Cac axit thich hop bao gdm céc axit hitu co hodc vb co. Cac vi du
khong bi gi6i han ciia cac axit hitu co thich hgp bao gdm axit formic, axit axetic,
axit metansulfonic va axit lactic. Cac vi du khong bi gidi han cia cac axit v0 co
thich hop bao gém axit phosphoric v axit sulfamic. Tén goi "axit sulfamic" 13 chi
chinh axit sulfamic hoic cac dan xuét cia n6 nhu cac loai co cong thirc cAu tao nhu

sau:

R
l

H—™ N—™ S()xH

trong d6 R 1a hydro hogic nhom alkyl c6 tir 1 dén 4 nguyén tir cacbon.

Can luu ¥ ring, cac hdn hop ciia cdc axit dugc néu trén ciing c6 thé dugce sir

dung trong sang ché.

Murc @9 trung hoa cuia cation ché phém ma dién bién dbi cung vd&i san phém
phan tng cu thé dugc @& cap. Tuy nhién, mdt lugng axit di phai dugc st dung aé
phan tan ché phdm ma dién trong nuéc. Thong thudng, lwong axit duge sir dung tao
ra it nhat 1a 20 phén trim of all of the tng lugng trung hoa. Axit du ciing c6 thé
duoc str dung vuot lugng can thiét d6i voi 100 phan trim tong lugng trung hoa. Vi
du, theo mot sb phuong éan, lugng axit dugc st dung dé trung hoa ché phém ma dién
1a > 1% trén co so tdng lwong cic amin trong ché phdm ma dién. Theo cac phuong
an khéc, luong axit duge st dung dé trung hoa ché pham ma dién 1a < 100% trén co
s¢ the tdng cac amin trong ché phdm ma dién. Theo cac phuong 4n cu thé, tong
luong axitduge sir dung dé trung hoa ché pham ma dién nam trong khoang gitra su
két hop bét ky cac gia tri duge néu trén cic dong & trén, ké ca cac gia trj dugc néu.
Vi du, téng lugng axit duge sir dung dé trung hoa ché phém ma dién c6 thé 1a 20%,

35%, 50%, 60% hodc 80% trén co s& tdng cac amin trong ché phim ma dién.
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Trong phan g clia amin bic ba véi polyepoxit, amin bic ba c¢6 thé duoc
phan g trude véi axit trung hoa dé tao mubi amin va sau d6 mudi amin dugc phan
ttng véi polyepoxit dé tao nhya chira nhém mudi bac bdn. Phan g duge tién hanh
bang cach tron mudi amin véi polyepoxit trong nude. Thong thuong, lugng nude cb
& murc nim trong khoang tir 1,75% dén 20% trong lugng tinh theo tdng lwong chét

rin hbn hop phan tng.

Trong viéc tao nhwa chira nhém mubi amoni bac bén, nhiét do phén Ung cé
thé dugc thay dbi tir nhiét do thip nhit ma phan tng xay ra, thudng nhiét d6 phong
hoic cao hon chut it, dén nhiét do tdi da 1a 100°C (& 4p sudt méi truong). O cac ap
suit cao hon, cac nhiét do phan Ung cao hon c6 thé duoc st dung. Theo mdt sb
phuong 4n, nhiét d6 phan (mg nim trong khoang tir 60°C dén 100°C. Cac dung moi
nhu este bi 4n ngir khong gian, ete hoic keton bi 4n ngit khong gian c¢6 thé duoc st

dung, nhung viéc sir dung chung 12 khong cin thiét.

Bb sung vao cdc amin bac nhét, bac hai va bac ba dugc néu trén, mot pha‘in
ctia amin dugc phan Gng véi polyepoxit c6 thé 13 ketimin cta polyamin, nhu dugc
md ta trong patent M s 4,104,147, cot 6, dong 23 dén cot 7, dong 23. Cac nhém
ketimin phan huy khi phan tin san phidm phan (mg nhwa epoxy-amin trong nudc.
Theo mot phuong 4n cua sang ché, it nhit mot phan ciia cac hydro hoat tinh c6
trong nhya (a) bao gdbm céc nhém amin thtr nhat dwgc dan xuét tir phan tmg cta ché
phdm chtra ketimin va ché phim chira nhém epoxy nhu cac ché phdm dugc mé ta

trén.

B0 sung vao céc nhya chita cdc mudi amin va cdc nhdm mudi amoni bac
bdn, cac polyme cation chira cdc nhom sulfoni béc ba c6 theé dugc st dung trong ché
pham cua séang cheé. Cac vi du ctia cic loai nhya nay va cac phuong phap diéu ché

dugc mo ta trong céc patent My 6 3,793,278 va ) 3,959,106.

Céc loai nhwa chira nhém mubi cation, chira hydro hoat tinh thich hop c6 thé
bao gdbm copolyme ciia mdt hodc mot sb alkyl este clia axit acrylic hoic axit
(met)acrylic mét cach tly y cing v6i mdt hoic mot s6 monome chwa bao hoa etylen
trung hgp dugc khic. Cac alkyl este thich hgp cta axit acrylic hodc axit
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(met)acrylic bao gdm metyl (met)acrylat, etyl (met)acrylat, butyl (met)acrylat, etyl
acrylat, butyl acrylat va 2-etyl hexyl acrylat. C4c monome chwa bao hoa etylen dong
tring hop duoc khac bao gdm céc nitril nhu acrylonitril va (met)acrylonitril, vinyl
va céc vinyliden halogenua nhu vinyl clorua va vinyliden florua va céc vinyl este
nhu vinyl axetat. Axit va cdc monome chua bdo hoa etylen chirc anhydrit nhu axit
acrylic, axit (met)acrylic hodc anhydrit, axit itaconic, axit maleic ho#dc anhydrit hodc
axit fumaric c6 thé dugc st dung. Cic monome chirc amit bao gdm acrylamit,
(met)acrylamit va cac (met)acrylamit duoc thé bdi N-alkyl ciing 14 thich hop. Céc
ché pham thom vinyl nhu styren va vinyl toluen c¢6 thé dugc sir dung véi didu kién

la d6 bén chong quang suy bién & mirc d§ cao ctia polyme khong dugc yéu cau.

Céc nhém chirc nhur cic nhém hydroxyl va amino c6 thé dugc két hop thanh
polyme acrylic bing cach sir dung cac monome chirc nhu cac hydroxyalkyl acrylat
va cac metacrylat hodc céc aminoalkyl acrylat va cdc metacrylat. Cdc nhém chirc
epoxit (di nghich v6i cac nhém mubi cation) c6 thé dwgc két hop thanh polyme
acrylic bang cich st dung cic monome chirc nhu glyxidyl acrylat va metacrylat,
3,4- epoxyxyclohexylmetyl(met)acrylat, 2-(3,4-epoxyxyclohexyl)etyl(met)acrylat
hoic alyl glyxidyl ete. Theo cach khéc, cac nhém chirc epoxit c6 thé duge két hop
thanh polyme acrylic nhd phan tng cdc nhom carboxyl trén polyme acrylic véi

epihalohydrin hodc dihalohydrin nhu epicldhydrin hodc diclohydrin.

Polyme acrylic c6 thé duoc tao ra nhd gde tu do thong thuong duoc bit ddu
bing cac cong nghé polyme héa, polyme hoéa dung dich hoic polyme hoéa nhii twong
nhu dugc biét trong linh vire k¥ thuat ndy bing cach str dung cac chét xuc tac thich
hop bao gdém céc peroxit hitu co va cac ché phim dang azo céc tic nhan chuyén
mach tiy y nhu alpha-metyl styren dime va dodexyl mercaptan bac ba. Cac polyme
acrylic bd sung 14 thich hop dé tao polyme cation chira hydro hoat tinh va c6 thé
duge st dung trong céc ché phém ma di¢n cla sang ché bao g(“)m céac loai nhua

dwoc mo ta trong céc patent My sb 3,455,806 va sb 3,928,157.

Nhu dugce néu trén, polyme tao mang chinh ciing c6 thé dugc dan xuét tao

polyuretan. Trong s cac polyuretan c6 thé duge sir dung 13 cac polyol polyme dugc
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tao ra bodi phan {mg cac polyeste polyol hodc cac polyol acrylic nhur cac ché phdm
dugc néu trén c6 polyisoxyanat nhu ty 1€ twong dwong OH/NCO 1a 16n 1:1 sao cho
cac nhém hydroxyl tu do c6 trong san phdm. Cac rugu polyhydric nho hon nhu
dugc néu trén dé sir dung trong viéce tao ra polyeste ciing c6 thé dugc st dung thay

thé hoic két hop véi cac polyol polyme.

Céc vi du bd sung ciia cac polyme polyuretan thich hop dé tao polyme cation
chira hydro hoat tinh bao gdm polyuretan, polyuré va cic polyme poly(uretan-uré)
dugc tao ra nh¢ phan tmg céc polyete polyol va/hodc cac polyete polyamin véi cac

polyisoxyanat. Céc polyme polyuretan dugc md ta trong patent M§ sb 6,248,225,

Cac nhom chirc epoxit co thé dwgc két hop thanh polyuretan theo cic
phuong phép duogc biét 1 trong linh vuc k¥ thudt nay. Vi du, nhém epoxit c6 thé

duoc két hop theo phan tng glyxidol véi cac nhém isoxyanat t do.

Céc polyuretan chira nhém sulfoni ciing ¢ thé dugc tao ra theo it nhit phan
tng mot phin cta cic thanh phdn sulfua chic hydroxy nhu thiodiglycol va
thiodipropanol, din dén sw két hop luu huynh thanh mach chinh cta polyme.
Polyme chtta Iuu huynh sau d6 dugc phan tng véi ché phdm epoxy don chire co sy
hién dién cua axit dé tao nhém sulfoni. C4c thanh phin epoxy don chuc thich hop
bao gdm oxit etylen, oxit propylen, glyxidol, phenylglyxidyl ete vi CARDURA E,

kha dung tir Resolution Performance Products.

Trong su b sung dwoc din xudt tir polyepoxit hodc polyuretan, polyme tao
mang chinh cling c6 thé dugce din xudt tir polyeste. Cac polyeste ndy c6 thé dugc
tao ra theo phuong thirc dugc biét nhdy sy ngung tu cac ruou polyhydric va céc axit
polycarboxylic. Cac ruou polyhydric thich hop bao gdm, vi du, etylen glycol,
propylen glycol, butylen glycol, 1 ,6-hexylen glycol, neopentyl glycol, dietylen
glycol, glyxerol, trimetylol propan va pentaerytritol. Cac vi du cua cac axit
polycarboxylic thich hop duoc sir dung dé tao ra polyeste bao gom axit suxinic, axit
adipic, axit azelaic, axit sebacic, axit maleic, axit fumarict, axit phtalic, axit
tetrahydrophtalic, axit hexahydrophtalic, va axit trimelitic. Ngoai cac axit

polycarboxylic dugc néu trén, cic twong duong v€ chirc cuia cdc axit nhu céac
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anhydrit trong d6 chiing ton tai hodc cac alkyl este thdp hon cua cac axit nhu cac
metyl este c6 thé duoc st dung. Hon nifa, céc axit hydroxy va/hodc cac lacton nhu
caprolacton va/hodc axit 12-hydroxystearic ciing c6 thé dugc sir dung nhu cac thanh

phén cta polyeste.

Céc polyeste chita mdt phan cac nhom hydroxyl tu do (thu dugc tir viée sit
dung rugu polyhydric du va/hodc cic polyol cao hon trong qué trinh diéu ché

polyeste) 13 kha dung tir cic phan tmg héa rin.

Céc nhém chirc epoxit c6 thé duge két hop thanh polyeste theo phan tng cac
nhom carboxyl trén polyeste v6i epihalohydrin hodc dihalohydrin nhu epiclohydrin
hoic diclohydrin. Theo cach khac, theo mét s& phwong 4n, polyeste chtrc axit c6 thé
duoc két hop thanh epoxy polyme nhd phan émg cua cic nhém carboxyl voi

polyepoxit du.

Cac nhém mudi sulfoni ¢6 thé dugc dua vao theo phan g ctia polyme chira
nhoém epoxy céc loai duge mo ta trén véi sulfua khi ¢6 sy hién di€n clia axit, nhu
dugc mo ta trong cac patent My sb 3,959,106 va s 4,715,898. Cac nhom sulfoni c6
thé duoc dua vao céac mach chinh ctia polyeste dugc mo ta bﬁng cach st dung cac

diéu kién phan tmg tuwong tu.

Theo mét s6 phuong 4n, polyme tao mang chinh con bao gdbm cdc nhém
mudi amin cation dugc din xuét tir cdc nhém amino treo va/hodc lién két cubi. Cum
tir "cudi va/hodc treo" ¢6 nghia la cdc nhém amino bac nhét va/hodc bac hai ¢ mat
nhu tic nhén thay thé duoc treo tir hodic & vi tri lién két cudi ctia mach chinh polyme
hodc theo cach khéc la tdc nhan thay thé nhém cudi cta nhom duge treo va/hodic
lién két cudi tir mach chinh ciia polyme. N6i cach khéc, cac nhém amino ma tir d6
cac nhém mubi amin cation dwgc dan xuét khéng duge yéu ciu phai ¢ trong pham
vi mach chinh polyme. C4c nhém amino treo va/hodc lién két cudi c6 thé co céac

cong thire cdu tao (V) hodc (VI) nhu sau:

(V) — NHR
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vivhosc
X

CH, ---<]3--- R'R?

O \CHp—C —RR?
(VD 'L

trong d6 R thé hién hodc H hoic tir C; dén Cyg alkyl; R', R R’ va R* 14 gidng nhau
hodc khac nhau va tirng ky hiéu R thé hién mot cach doc 1ap hodc H hoic tir C, dén
C, alkyl; va X va Y c6 thé 1a giéng nhau hodc khic nhau va ting ky hiéu nay thé

hién mdt nhém hydroxyl va/hodc nhom amino.

Nhu duge st dung & day két hop vdi cac cong thire cdu tao (V) va (VI),
"alkyl" 1a chi alkyl va aralkyl, c6 vong hodc khdng vong, cac nhom hydrocacbon
hoa trj mot tuyén tinh hodic dugc phin nhanh. Cac nhém alkyl c6 thé khong dugc
thé hoic dugc thé boi mot hodc mot sb nguyén tir khac loai, vi du, cdc nguyén tr
khong cacbon, khdong hydro nhu mdt hodc mot s nguyén tir oxy, nito hodc luu

huynh.

Cac nhom amino treo va’/hodc lién két cudi duge thé hién theo céc cong thue
ciu tao (V) va (VI) trén co thé dugc dan xuét tir ché phém duogc lua chon tir nhém
bao gdm amoni, metylamin, dietanolamin, diisopropanolamin, N-hydroxyetyl
etylendiamin, dietylentriamin va cdc hdn hop ctia chiing. Mot hodc mdt sd cac thanh
phén nay duoc phan ng véi mdt hodc mot s6 cac polyme duoc mé ta trén, vi du,
polyepoxit polyme, trong d6 cdc nhom epoxy 1a vong dugc mé qua phan Ung véi

polyamin, nh¢o d6 tao cdc nhdm amino lién két cudi va cdc nhom hydroxyl béc hai.

Theo mot sO phuong an, cdc nhdm amino lién két cudi cé cong thirc ciu tao
(VI), trong d6 ca X va Y bao gom cdc nhdm amino thtr nhat (vi dy, nhém amino

dwoc din xuét tir dietylentriamin). Cén phai hidu rang, trong vi du ndy, true khi
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phén trng véi polyme, cdc nhém amino th nhét c6 thé bi chin, vi du, béi phén ng
v6i keton nhu metyl isobutyl keton, dé tao diketimin. Céac ketimin nay 1a cdc chét
liéu duoc néu trong patent M§ sb 4,104,147, cot 6, dong 23 dén cot 7, dong 23. Céc
nhém ketimin c6 thé phan hay khi phan tan san phim phan tng amin-epoxy trong

nudc, nhd d6 tao cdc nhdm amin thir nhat ty do khi hda rén céc vi tri phan Ung.

Theo cac phuong 4n cu thé, cic amin ma tir d6 cac nhém amino treo va/hoic
lién két cubi duoc din xuét bao gdbm cac nhém amin thir nhit va/hoic thir hai nhu
cac hydro hoat tinh ctia cdc amin s€ dugc ti€u thu bdi phan ng véi it nhét tc nhan
héa rin polyisoxyanat béo dugc chin mot phén dé tao cac nhom uré hodc cac lién

két trong qua trinh phan tng hoa rén.

Cén phai hiéu rang, theo mot s6 phuong 4n, cac hydro hoat tinh duogc két hop
v6i polyme tao mang chinh bao gdm cac hydro hoat tinh b4t ky phan tmg véi cac
isoxyanat & nhiét 4o da dé hoa rin ché phém ma dién nhu dugc néu trén (tic 1a, &
nhiét d6 bing hodc thip hon 182,2°C (360°F)). Cac hydro hoat tinh thudng dugc
dan xudt tir nhom hydroxyl hoat tinh va amino bic nhét va bic hai, bao gdm cac
nhom dugce trdn nhu hydroxyl va amino bac nhit. Theo mot sb phuong 4n clia sang
ché, it nhit mot phén cua cac hydro hoat tinh dwgc dan xuét tir nhém hydroxyl bao
gdm cac nhom hydroxyl phenol. Theo mot sé phuong an, polyme tao mang chinh
¢6 ¢6 ham lugng hydro hoat tinh > 1 mili duong lugng hydro hoat tinh cho mdt gam
nhua rin. Theo cac phuong an khac, polyme tao mang chinh ¢6 ¢6 ham luong hydro
hoat tinh < 4 mili dwong lwong hydro hoat tinh cho mét gam nhwa ran. Theo céc
phwong 4n cu thé, polyme tao mang chinh ¢6 ham lugng hydro hoat tinh nim giita
su két hop bét ky céc gia tri dugc néu trong cac chu trén, ké ca cac gia tri dugc néu.
Vi dy, theo mdt s phuong an, polyme tao mang chinh c6 ham lugng hydro hoat
tinh nim trong khoang tir 2 dén 3 mili dwong luong hydro hoat tinh cho mot gam

nhua rén.

Mtrc d0 tao nhom muoi cation phdi sao cho khi nhya dugc tron véi moi
trrong nudce va cac thanh phan khac, sy phan tan 6n dinh cta ché pham ma dién s&

duoc tao ra. Cum tir "su phén tan 6n dinh" c¢6 nghia 1a nhua nay khong ling dong
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hodc duogc tai phan tdn mdt cach dé dang néu xay ra su ling dong & murc d6 nao do.
Hon nita, sy phan tdn phdi c6 du dic tinh cation d€ cac hat nhya dugc phén tan sé
bam 1én cat6t khi c6 hi¢u dién thé dugc x4c dinh & gilta andt va catdt dugc nhung

chim trong su phén tan chét 16ng.

Theo céc phurong 4n cu thé, polyme tao mang chinh trong ché phdm ma dién
ctia sang ché bao gdm > 0,1 mili duvong lwgng nhém mubi cation cho mot gam nhya
rin. Theo cic phuong an khic, polyme tao mang chinh bao gbdm < 3,0 mili duong
lugng nhém mudi cation cho mot gam nhya ran. Theo mot sb phuong 4n, mili
dwong lugng nhém mubi cation cho mot gam nhua rén trong polyme tao mang
chinh ndm trong khoang gitra sur két hop bét ky céc gia tri dugc néu trong céc cau
trén, ké ca cac gia tri dugc néu. Vi du, theo mot sb phuong 4n, ché phém ma dién

bao gbém tir 0,1 dén 0,7 mili dwong lrgng nhém mudi cation cho mot gam nhua rén.

Hon nita, theo mdt sé phwong 4n, polyme tao mang chinh thudng khong tao
gel c6 phén tr lugng trung binh 1a > 2000. Theo cdc phuong an khac, polyme tao
mang chinh 1a khong tao gel va c6 phan tr lugng trung binh 1a < 15,000. Theo céc
phuong an cu thé, phén tir lugng trung binh ciia polyme tao mang chinh ndm trong
khoang gifta su két hop bét ky cta cac gia tri, dwoc néu trong céc cau trén, ké ca cac
gia tri dwoc néu. Vi dy, theo mot sd phuong an, phin tir lugng trung binh cia
polyme tao mang chinh nim trong khoang tir 5000 dén 10,000. Nhu dugc sir dung &
day, cum tir "khéng tao gel" c6 nghia 13 polyme hau nhu khong chira lién két ngang
va trude khi tao nhém mudi cation, nhwa c¢6 dd nhét thue chét do duogc khi dugce hoa
tan vao dung modi thich hop. Nguoc lai, nhya duge tao gel c6 phan t lugng co ban

1a khong xé4c dinh s€ c6 dd nhdt can do thuc sy qua cao.

Theo cac phuong 4n cu thé, polyme tao mang chinh c6 trong ché phdm ma
dién & mirc > 40% trong luong tinh theo téng lugng clia toan bd nhya rén c6 trong
ché pham ma dién. Theo cic phuong 4n khac, polyme tao mang chinh c6 trong ché
pham ma dién & murc < 95% trong luong tinh theo tong lwong cuia toan bd nhwa rin
c¢6 trong ché phdm ma dién. Theo mot sb phwong 4n, phin trim trong lugng cia

polyme tao mang chinh trong ché phim ma dién nim trong khoang giita su két hop
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bat ky ciia cac gia tri, duoc néu trong cac cu trén, ké ca cac gid tri dugc néu. Vi duy,
polyme tao mang chinh cé trong ché pham ma dién & mirc ndm trong khoang tir
50% dén 75% trong luong tinh theo téng lugng cia toan bd nhua rin c6 trong ché

pham ma dién.

Theo mét sé phurong 4n, cic polyme tao mang chinh ¢6 thé duoc Iya chon tir
céc polyme acrylic cation nhu cic chat liéu dwgc néu trong cic patent My§ sb
3,455,806 va sb 3,928,157. Theo mot s phuong 4n, polyme tao mang chinh c6 thé
duge lya chon tr cdc polyme dwgc md ta trong cac patent My sb 6,165,338 va sb
4,543,376, dugc két hop & day dé tham chiéu. Theo cac phuong an cu thé, cac
polyme tao mang chinh c6 thé dugc lwa chon tir cic polyme chira nhém hydroxy
bao gdm, khong bj han ché, san phdm phén rng ctia: (i) bisphenol A va oxit etylen,
(ii) bisphenol A va propylen oxit, (iii) bisphenol A va polyetylen oxit va/hodc
polypropylen oxit cdc diamin va/hodc (iv) cd bisphenol A va bisphenol A
diglyxidal. Theo c4c phuong 4n khéc, cic polyme tao mang chinh c¢6 thé 1a cac
polyme chtra nhém mubi amin bao gdm, khong bi han ché, cac san pham phén tng
dugc hoa tan béi axit ciia cdc polyepoxit va cdc amin bac nhit hodc bac hai nhu cac
chit liéu dugc néu trong cac patent MY s6 3,663,389; 3,984,299; 3,947,338;
3,947,339; va 4,1 16,900. Cac amin béac nhét hodc béac hai bao gf‘)m, khong bi han
ché, metyl etanol amin, dietanolamin, dietylen triamin diketimin, dietyl amin,
dimetyl amin, cdc di alkyl amin khéc, c4c amino propyl dietanol amin, hodc hén
hop cta ching. Thong thudng, céc polyme chira nhém mubi amin nay duoc sir
dung két hop vdi tac nhan hoa rin isoxyanat bi khuat. Isoxyanat c6 thé bj khuét
hoan toan nhur duge mo ta trong patent My s6 3,984,299 néu trén hoic isoxyanat co
thé bi khut mét phan va duoc phan tng véi mach chinh polyme nhu dugc mo ta
trong cac patent M§ s 3,947,338. Pong thoi, cic ché phdm mot thanh phin nhu
dugc md ta trong patent My s§ 4,134,866 va patent DE-OS sb 2,707,405 c6 thé

dugc sir dung nhu nhya tao mang,.

Ngoai cac polyme chta nhém mudi amin, cac polyme chira nhém mudi
amoni bic bon cling c6 the dugce st dung. Céc vi du cuia cidc polyme nay la cac

phuong 4n duge tao ra nhd phan ing polyepoxit huu co voi mudi amin bac ba. Céac
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polyme nay dugc mo ta trong céc patent M¥ $6 3,962,165; 3,975,346; va 4,001,101.
Céc vi du cac polyme cation khéc 1a cac polyme chira nhém mudi sulfoni bac ba va
céc polyme chira nhém mudi phosphoni bac bén nhur cac chit liéu dugc néu tuong
{ng trong cic patent My s 3,793,278 va 3,984,922. Pong thoi, cic polyme tao
mang ma xir Iy qua sy chuyén hoa este nhu duwgc md ta trong Coéng bd don yéu cdu
cép patent chau Au s§ 12463 c6 thé dugc sir dung. Tiép theo, cic ché phdm cation
dugc tao ra tir cac bazo Mannich nhu duge m6 ta trong patent My s6 4,134,932 ¢6

thé duoc sir dung.

Nhu duge néu trén, bd sung vao (a) polyme tao mang chinh, hdn hop nhya
con bao gdm (b) tac nhan héa rin (tic nhan lién két ngang) tirc 13 hoat tinh véi cac
nhém chire hoat tinh, nhu cdc nhém hoat tinh hydro trén polyme tao mang chinh.
Céc tac nhan hoa rin c6 thé dugc sir dung véi sang ché bao gdm, nhung khéng bi

gidi han, uretan, isoxyanat, este hodc hdn hop cta chung.

Can phai hi€u rang, cac vi du khdng bi giéi han cua céc tdc nhan hoa rdn
uretan bao gom cac san pham cua (i) ph&n ng amin-cacbonat va/hodc (ii) phan tmg

isoxyanat-rugu.

Céc vi du khong b giéi han ciia cac cacbonat vong thich hop c6 thé dugc st
dung dé tao tac nhan héa rin uretan, bao gom, kh(‘)ng bi han ché, pfopylen cacbonat,
etylen cacbonat, butylen cacbonat hodc hdn hop clia chiing. C4c vi du khong bi gi6i
han ctia cic cacbonat khong vong thich hop c6 thé duogc sir dung dé tao uretan, bao
gém, khong bi han ché, dimetyl cacbonat, dietyl cacbonat, metyletyl cacbonat,
dipropyl cacbonat, metylpropyl cacbonat, dibutyl cacbonat hozc hdn hgp ctia ching.
Theo mdt sb phuong 4n cua sang ché, acrylic cacbonat bao gdm dimetyl cacbonat.
Céc vi du khong bi gi6i han cta cac amin thich hop c6 thé duge sir dung dé tao
uretan, bao gbém, khong bi han ché, dietylen triamin, dipropylen triamin, bis-
hexametylen triamin, isophoron diamin, 4'-bis-aminoxyclohexylamin, xylylen
diamin, N-hydroxyetyl etylen diamin, hexametylen triamin, trisaminoetylamin hodc
hén hop cta chiing. Theo mdt sd phwong 4n, tic nhan héa rén 12 san phim phan tmg

cla polyamin va cacbonat vong. Can phai hi€u rang, theo cdc phuong an cu thé, cac
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amin bic nhédt cia polyamin dugc phan ung véi cacbonat vong. Theo mot sb
phuong 4n ciia sing ché, san phdm phan tmg ciia polyamin va cacbonat vong sau d6
¢6 thé duge phan tng v6i polyme chirc epoxy nhu céc ché phim duge st dung duoc
tao ra Thiét bj chinh va/hodc Chét mang nghién. Cu thé 13, theo mdt s phuong an,
amin béc hai ctia san phim phan tng dwoc phan tng véi nhém chirc epoxy cla

polyme churc epoxy.

Céc vi du khong bi gidi han ctia cac isoxyanat thich hop ¢ thé duogc sir dung
@& tao tac nhan hoa rén uretan bao gdm, khong bi han ché, toluen diisoxyanat,
metylen diphenyl 4,4'-diisoxyanat, isophoron diisoxyanat, hexametylen diisoxyanat,
xylyleuediisoxyanat, tetrametylxylylen diisoxyanat, cac diisoxyanat béo mach thing
nhu 1,4-tetrametylen diisoxyanat, norbornan diisoxyanat va 1,6-hexametylen
diisoxyanat, isophoron diisoxyanat va 4,4'-metylen-bis-(xyclohexyl isoxyanat),
diisoxyanat thom nhu p-phenylen diisoxyanat, diphenylmetan-4,4'-diisoxyanat va
2,4- hodc 2,6-toluen diisoxyanat, cac polyisoxyanat cao hon nhu triphenylmetan-
4.4' 4"-triisoxyanat, 1 ,2,4-benzen triisoxyanat va polymetylen polyphenyl
isoxyanat va céc trime ciia 1,6- hexametylen diisoxyanat hodc hdn hgp ctia ching.
Cén lvu y ring, cac dime, cac trime va cac chat liéu chirc cao hon clia cic isoxyanat
ciing c6 thé dugc str dung trong sang ché. Céc vi du khong bi gidi han ciia cc loai
ruou thich hgp cé thé dugc sir dung dé tao uretan bao gém, khong bi han ché,
metanol, etanol, propanol, isopropanol, butanol, céc glycol ete va céc loai rugu
khéc.

Nhu dugc néu trén, cac tdc nhan hoa rin thich hop dbi véi cac polyme chira
nhém mubi amin, cac polyme acrylic cation vd/hosic cdc polyme chira nhém
hydroxy bao gdm cac isoxyanat ciing nhu cic isoxyanat bi khuét. Can luu ¥ ring,
nhu dugc sit dung & ddy, "cac isoxyanat" ciing bao gdm cac polyisoxyanat va ngugc
lai. T4c nhan hoéa rin polyisoxyanat c6 thé 14 polyisoxyanat bi khuit hoan toan véi
hau nhu khong ¢6 cic nhém isoxyanat tu do hoic c6 thé bi khuét mot phén va dugc
phdn Ung v6&i nhya mach chinh nhu duge md ta trong patent My s6 3,984,299.
Polyisoxyanat c6 thé 13 polyisoxyanat béo, thom hoic hdn hop cta ching. Theo

mot s6 phuong an, cic diisoxyanat dugc sir dung, mdc du theo cac phuong 4n khac,
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céc polyisoxyanat cao hon c6 thé dugc st dung thay thé hodc két hop véi cac

diisoxyanat.

Céc chat tién tring hop isoxyanat, vi du, cc san phdm phan ung cua cac
polyisoxyanat vdi cac polyol nhu neopentyl glycol va trimetylol propan hodc véi
cac polyol polyme nhu céc polycaprolacton diol va triol (NCO/OH ty 1€ tuong
dwong 16n hon mét) ciing c6 thé dugc sir dung. Hon hop cta diphenylmetan-4,4'-

diisoxyanat va polymetylen polyphenyl isoxyanat cé thé duge st dung.

Ruou hodc polyol bat ky thich hop ¢6 thé duge sir dung nhu tac nhan phong
bé ddi véi polyisoxyanat trong ché phdm ma dién ciia sang ché duogc tao ra dé tac
nhan s& dugc 10 ra & nhiét 4o xir Iy va san pham duogc tao gel khong duoc tao ra. Vi
dy, céc loai rugu thich hop bao gém, khong bi han ché, metanol, etanol, propanol,
rwou isopropyl, butanol, 2-etylhexanol, butoxyetanol, hexyloxyetanol, 2-
etylhexyloxyetanol, n-butanol, xyclohexanol phenyl carbinol, metylphenyl carbinol,
etylen glycol monobutyl ete, dietylen glycol monobutylet, etylen glycol

monometylet, propylen glycol monometylet, hoic hdn hgp cia chiing.

Theo cac phwong 4n cu thé cia sang ché, tac nhan che bao gdm mot hodc
mdt s 1,3-glycol va/hoic 1,2-glycol. Theo mdt phuwong 4n ciia sang ché, tic nhan
che bao gﬁ‘)m mot hodc mot ) 1,2-glycol, thuong 1a mdt hodc mot sb 1,2-glycol ¢o
tr C3 dén Cs. Vi du, tac nhan che c6 thé dugc lya chon tir it nhit 1a 1,2-propanediol,
1,3-butanediol, 1,2-butanediol, 1,2-pentanediol, timetylpenten diol va/hodc 1,2-

hexanediol.

Céc tac nhan che thich hop khac bao gdm cac oxim nhu metyl etyl ketoxim,

axeton oxim va xyclohexanon oxim va céc lactam nhu epsilon-caprolactam.

Nhu duge néu trén, theo mot sb phuong an, tdc nhan héa ran dugc st dung
trong sang ché 13 tac nhan hoa rin este. Can luu y ring, nhu dwoc st dung & day,
thudt ngit "este" ciing bao gdm céc polyeste. Do d6, theo mot sé phwong an, tac
nhan hoa ran polyeste. Cac tac nhan hoa rin polyeste thich hop bao gdm céac chét

liéu c¢6 nhi€u hon mdt nhom este d6i voi mdt phan tir. Cadc nhom este c6 & muc &
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muc du dé lam dnh hudng dén lién két ngang, vi du & cac nhi¢t 4o 1én dén 250°C va
thoi gian hoa rdn 1€n dén 90 phut. Can phai hi€u rang, nhiét do hoa ran va thoi gian
héa ran chap nhén dugc s€ phu thudc vao cac nén duge phu va viéc st dung cuodi

cung cua chung.

Céc ché pham thuong 13 thich hop lam tic nhan héa rin polyeste 14 cac
polyeste ciia céc axit polycarboxylic. Cac vi du khong bi gi6i han bao gdm cic
bis(2-hydroxyalkyl)este cia céc axit dicarboxylic nhu bis(2-hydroxybutyl) azelat va
bis(2- hydroxyetyl)terephtalat; tri(2-etylhexanoyl)trimelitat; va cac poly(2-
hydroxyalkyl)este cia cac axit nira este dugc tao ra tir dicarboxylic axit anhydrit va
rugu, bao gdm céc loai ruou polyhydric. Loai sau 14 thich hop dé tao polyeste c6
tinh chirc cudi cuing 16n hon 2. M6t phwong 4n thich hop bao gdm polyeste dugc tao
ra boi lwgng twong dwong phan tmg thtr nhét cia dicarboxylic axit anhydrit {vi du,
suxinic anhydrit hodc phtalic anhydrit) v6i ruou trihydric hodc tetrahydric nhu
glycerol, trimetylolpropan hodc pentaerytritol & cac nhi€t 4§ dudi 150°C va sau do
tao phan (mg polyeste axit véi it nhit mot lwong twong duong epoxy alkan nhu
epoxy 1, 2 butan, oxit etylen hodic propylen oxit. Tac nhan héa rin polyeste (ii) c6
thé bao gdm anhydrit. Polyeste thich hgp khic bao gdm 2-hydroxy-duogc ngit mach
akyl poly-alkylenglycol terephtalat thip hon.

Theo mdt s phuong an, polyeste bao gdm it nhit mot nhém este dbi véi mot
phan tir trong d6 nguyén tir cacbon tiép gidp v6i hydroxyl dugc este hoa cb6 nhém

hydroxyl tu do.

Ciing thich hop 1 polyeste bdn chirc dugc tao ra tir trung gian este mdt nira
dugc tao ra boi phan ng trimelitic anhydrit va propylen glycol (ty 1€ mol 1a 2:1 ),
khi d6 phan tmg chét trung gian voi epoxy 1, 2 butan va glyxidyl este cua cac axit

monocarboxylic dugc phan nhanh.

Theo mot s§ phuong 4n, trong d6 nhua chtra hydro hoat tinh bao gém céc
nhém mudi cation, tAc nhan héa rin polyeste 12 hiu nhu khong chura axit. Di voi
cac muc dich cta sang ché, cum tir "hau nhu khéng chira axit" cé nghia 13 c6 it hon
0,2 meq/g axit. Dbi vé6i cac hé nude, vi du dbi voi ma dién catdt, cac ché phém ma,
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cac tac nhin hoéa rin polyeste thich hgp c¢6 thé bao gdm cac polyeste khong axit
dugc tao ra tir olycarboxylic axit anhydrit, mot hodc mdt sb glycol, céc loai ruou,

cac glycol mdt ete, cac polyol va/hodc cdc monoepoxit.

Céc polycarboxylic anhydrit thich hop c6 thé bao gdm céc dicarboxylic axit
anhydrit nhu suxinic anhydrit, phtalic anhydrit, tetrahydrophtalic anhydrit, trimelitic
anhydrit, hexahydrophtalic anhydrit, metylhexahydrophtalic anhydrit, 3, 3', 4,4'-
benzophenonetetracarboxylic dianhydrit va pyromelitic dianhydrit. Cac hdn hop cuia

cac anhydrit ¢6 thé dugc st dung.

Céc loai rugu thich hgp cé thé bao g@)m cac loai ruou mach théng, mach
vong hodc cac phan nhanh. Céc loai rugu c6 thé 1a rugu béo, thom hodc vong béo tu
nhién. Nhu dugc sit dung & ddy, thuat ngit glycol va mono-epoxit dugc nhim bao
gdm céc ché phim chira khong nhiéu hon hai nhém rugu dbi voi mot phén tir ¢6 thé

dugce phan ung véi carboxylic axit hodc cac chirc anhydrit dudi nhiét d§ 150°C.

Cac mono-epoxit thich hop c6 thé bao gdm céac glyxidyl este cia céc
monocarboxylic axit dwgc phén nhanh. Tiép theo, céc alkylen oxit nhu etylen oxit
hoic propylen oxit ¢6 thé dugc sir dung. Céc glycol thich hop ¢ thé bao gdm, vi du
etylen glycol va polyetylen glycol, propylen glycol va polypropylen glycol va 1,6-

hexanediol. Cac hdn hop cia cac glycol ¢ thé duogc st dung.

Céc polyeste khong axit c6 thé duoc tao ra, vi du, biang cach phan {mg trong
mdt hosic mot s§ budc, trimelitic anhydrit (TMA) véi cac glyxidyl este cua cac
monocarboxylic axit dugc phan nhanh theo ty 1€ mol 1a tr 1:1,5 dén 1:3, néu mudn
Vi sy trg gitp clia chét xuc tac este hoa nhu thiée octoat hodic benzyl dimetyl amin
& cac nhiét do 50-150°C. Ngoai ra, trimelitic anhydrit ¢6 thé dwgc phan tung véi 3

mol trong dwong ciia rugu mét 1an nhur 2-etylhexanol.

Theo cach khac, trimelitic anhydrit (1 mol) c6 thé dugc phan tng 14n dau véi
glycol hodc glycol monoalkyl ete nhu etylen glycol monobutyl ete theo ty 1€ mol 1a
tir 1:0,5 dén 1:1, sau d6 san phdm dugc cho phan tmg véi 2 mol glyxidyl este cua

cdc monocarboxylic axit dugc phidn nhanh. Hon nita, polycarboxylic axit anhydrit
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tire 12 loai chira hai hoic ba chirc carboxyl dbi v6i mot phéan tir) hodc hdn hop cua
c4c polycarboxylic axit anhydrit c6 thé dugc phan (mg 14n diu dong thoi vai glycol,
nhu 1,6-hexan diol va/hoic glycol mono-ete va monoepoxit, sau d6 san phdm c6 thé
dugc phan ting 1an dau véi cic mono-epoxit néu mubn. Pbi véi cac ché phdm nude
ndy, polyeste khong axit cling c6 thé dugc cai bién véi cac polyamin nhu dietylen
triamin dé tao cac amit polyeste. Cac polyeste "duoc cai bién amin" nay c6 thé duoc
két hop thanh c4c san phim cong amin mach thing hodc dugce phan nhanh nhu duge

mo t4 trén d¢€ tao céc este sdn pham cong amin ty hda ran.

Céac polyeste khong axit cua cdc dang dugc mo td trén thuong 1a hoa tan
trong cic dung mdi hitu co va thudng c6 thé duge tron mot cach dé dang véi nhya

tao mang chinh dugc mo ta trén.

Céc polyeste thich hgp dé sir dung trong hé nuéc hodc cac hdn hop cua cac
chit liéu phan tan trong nudc thuong khi ¢ cac loai nhyra bao gém cac nhém mubi

cation.

Theo mdt s6 phuong 4n, cac tac nhan héa rin polyisoxyanat thuong dugc sir
dung két hop vdi céc polyme tao mang chinh cation & mirc > 5% trong lugng tinh
theo tong lugng nhua rin ciia bé ma dién. Theo cac phuong an khac, cac tac nhan
hoa rin polyisoxyanat thuong duoc st dung két hop vé6i cic polyme cation tao
mang chinh & mirc < 60% trong luwong tinh theo téng lugng nhya rin cia bé ma
dién. Theo cac phuong 4n khac nita, lwong polyme tao mang chinh ¢6 thé ndm trong
khoang gitta sur két hop bit ky cac gia tri, dugc néu trong cac cdu trén, ké ca cac gia
tri duge néu. Vi duy, cdc tac nhan héa rin polyisoxyanat c6 thé duoc sir dung két hop
v6i cac polyme cation tao mang chinh & mirc ndm trong khoang tir 20% dén 50%

trong lugng tinh theo tdng lwong nhya rin ciia bé ma dién.

Theo mdt sd6 phuong an, tdc nhén hoa ran c6 thé dugc st dung trong ché
phim ma dién 13 tdc nhan hoa rin tirc 13 duwoc md ta trong céc patent My s sb

5,902,473, duoc két hop & day dé tham chiéu.
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Cén phai hiéu ring, cac nguoi c6 hiéu biét trung binh vé linh vyc k¥ thuat
nay c6 thé xac dinh tac nhan héa ran thich hop dbi v6i polyme tao mang chinh cu

thé trén co s tinh chirc clia polyme tao mang chinh.

Theo cic phuong 4n cu thé, it nhdt mdt phan cia tac nhan hoa rin dugc lién
két hoa hoc véi polyme tao mang chinh. Theo cic phwong 4n khac, tac nhan héa rin
1a khong lién két hoa hoc véi polyme tao mang chinh va dugc bd sung nhur 12 chét

phu gia vao ché phdm ma dién.

Thanh phan thir hai (chit mang nghién) ctia bé ma dién thuong bao gdm ché
phém bot mau (bt nhdo nhudm mau) co thé c6 mot hoic mot sd chit tao mau,
polyme phan tan trong nude va mot cach ty ¥ cac chit phu gia nhu cac chét hoat
tinh bé mat, cac tdc nhan lam udt, cac chét xtic tac, cac chit trg giip phén tan hodc
hén hop cia ching. Can luu ¥ ring, polyme phén tdn trong nuéc cia chit mang
nghién c6 thé hoic 12 giéng hoic 1a khac véi polyme tao mang chinh trong hén hop
nhwa. Ché phdm bdt mau duge sir dung 1am chit mang nghién c6 thé 14 loai thong
thuong bao gém céc chat tao mau vi du nhu, cac st oxit, stronti cromat, than den,
bdt than, titan dioxit, d4 tan, bari sulfat cling nhu cdc bot mau nhu cadimi vang,
cadimi dé, cromi vang va céc loai twong tu. Theo mdt sb phuong an, ché phém tao
mau c6 thé bao gdm céc chit tao mau hiru hiéu nhw, nhung khong bi han ché, cac
chét tao mau din dién va/hodc cac chit tao mau bién mau do 4nh sang. Ham lugng
chét tao mau ciia chét phan tan thuong duoc thé hién nhu ty 18 chét tao mau dbi véi
nhya. Trong thuc té cua sang ché, khi chét tao mau dugc st dung, ty 1¢ chét tao mau
v6i nhya thuong nim trong khoang tir 0,02:1 dén 1:1. Cac chit phu gia khic dugc
néu trén thuong 1a chit phan tan & murc khoang tir 0,01% dén 3% trong lwong tinh

theo tdng luong nhya chét rin.

Céc thanh phan tht nhét va thtr hai cia bé ma dién duoc phan tan cling nhau
trong moi trudng nudc bao gdm nudc va thuong 1a cac dung mdi két hop dé tao
thanh bé& ma dién. Céc dung mdi két hop hitu ich c6 thé dugc sir dung trong bé ma
bao gém, nhung khong bi gidi han, cadc hydrocacbon, céc loai rugu, céc este, cic ete

va/hodc cac keton. Theo mdt phuong an, cidc dung moi két hgp bao gé)m céc loai
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rugu, céc polyol va céc keton. Céc dung méi két hop cu thé bao gdm isopropanol,
butanol, 2-etylhexanol, isophoron, 2-metoxypentanon, etylen va propylen glycol va
monoetyl, monobutyl va cic monohexyl ete cua etylen glycol. Theo cac phuong 4n
cu thé, lvgng dung moéi két hop dugc sir dung trong bé ma dién 1a > 0,01% trong
lwong trén co s tdng trong lugng ciia dung moi dang nuéc duoe sir dung tao bé ma
dién. Theo cac phuong an khac, lwong dung méi két hop duqc str dung trong bé ma
dién 14 < 25% trong lugng tinh theo tdng luong cta dung moi dang nudc dugc s
dung tao bé ma dién. Theo cac phuong 4n khéc nita, lwong dung méi két hop duge
sir dung trong bé ma dién c6 thé ndm trong khoang gitta sy két hop bit ky cua cac
gia tri dugc néu trong cac cdu trén, ké ca céc gia tri dugc néu. Vi du, theo mot
phwong 4n, luong dung moi két hop duge sir dung trong bé ma dién c6 thé nim
trong khoang tir 0,05% dén 5% trong lwong tinh theo tdng lugng clia dung moi dang

nude dugc st dung tao beé ma dién.

Nhu dugc néu trén, theo cdc phuong 4n cu thé, guanidin vong c6 thé & dang
chét phu gia, tic 1a dugc bd sung vao ché phém ma dién. Theo mot sb phuong 4n,
chit phu gia dugce bd sung 1a "khong pha", tirc 14 dugc b sung truc tiép vao ché
phim ma dién ma truéc d6 khong tron hoic phan g vé6i cac thanh phin khac bao
gdm ché phdm ma dién. Vi dy, theo mot sb phuong 4n, chit phu gia dwoc bd sung
"khong pha" vao bé ma dién va/hodc vao cac thanh phén dugce st dung dé tao bé ma
dién (vi dy, tron nhya va/hoic Chit mang nghién). Theo cac phwong 4n khac, chit
phu gia duge bd sung vao dung méi dang nude trude khi dung méi dang nudc duge
bd sung vao bé ma dién. Vi dy, chit phu gia c6 thé dugc bd sung vao dung mdi
dang nudc, dugc bd sung vao bé ma dién, sau khi bé ma dién d dugc chuin bi (tirc
14, sau khi dugc bd sung). Theo mot sé phwong 4n, chit phu gia dugc bd sung
"khong pha" vao hdn hgp nhya vid/hodc vao chit mang nghién sau hdn hop nhua
va/hoic chit mang nghién dugc phén tan vao dung mdi dang nudc. No6i cach khéc,
chit phu gia c6 thé duoc bd sung vao hdn hop nhya va/hodc to Chat mang nghién
trude khi tao bé ma dién. Viéc didu ché chit phu gia s& dugc md ta chi tiét hon

trong phan cac Vi du dudi day.
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Theo céc phuong 4n cu thé, chat phu gia dugc bd sung vao ché phdm ma
dién bao gdm san pham phéan tng ciia guanidin vong va thanh phan don chirc. Cac
thanh phin don chirc thich hop bao gdm, nhung khéng bi han ché, thanh phan
mono-glyxidyl nhu phenol glyxidal ete, 2 etylhexyl glyxidal ete, decanoic axit
glyxidyl este hodc hdn hop ciia ching.

Hon nita, theo mdt s6 phuong 4n, guanidin vong cta sang ché dugc két hop
thanh hdn hop nhua va/hoic chit mang nghién nhu mét phan ciia hdn hop bao gdm
guanidin vong va thanh phan b sung. Nhu s& dugc danh gia 12 guanidin vong cling
nhu thanh phan bd sung déu phan tng voi nhém chire trén polyme tao mang chinh
va/hodc polyme phan tén trong nudc ctia hdn hgp nhua va/hoic chit mang nghién
twong tmg. Theo mdt s phuong 4n, thanh phan bd sung 13 "gbi amin" duge bd sung
vao hén hop nhwa va/hodc chit mang nghién. Nhu dwgc st dung & ddy, cum tir "g6i
amin" 13 chi mét hdn hop ciia cac amin, nhung khong bi han ché, cac polyamin, cac
amin bac nhit, cac amin bac hai, cic amin- carbamat, cdc amin bac ba hoic hdn hop

cta chung.

Theo céc phuong 4n khac, thanh phan bd sung c6 thé bao gdm sulfua hoic su
két hop bao gbéi amin va sulfua. Cac sulfua thich hop c6 thé dugc sir dung trong
sang ché bao gdm, nhung khong bi gidi han, cic sulfua chic hydroxy nhu

thiodietanol.

Theo céc phuong 4n cu the, thanh phan b sung bao gom cac nhom chirc
khac nhu, nhung khong bi han ché, cac loai rugu, cdc amin bac ba, cac uretan, cac

uré, céc ketimin, cic carbamat hodc hon hop cta chiing.

Theo mt s6 phwong 4n, nhém chirc carbamat 13 san phdm phan tGng cta
polyamin va cacbonat, nhu cacbonat vong. Cac polyamin thich hop ¢6 thé duge sir
dung dé tao carbamat bao gbém, nhung khéng bj han ché, dietylen triamin,
dipropylen triamin, bis-hexametylen triamin, isophoron diamin, 4'-bis-
aminoxyclohexylamin, xylylen diamin, N-hydroxyetyl etylen diamin, hexametylen
triamin, frisaminoetylamin hoic hdn hop ciia ching. Theo cic phwong an cu thé,
polyamin bao gdm céc amin bac nhit va/hodc bic hai. Cac cacbonat thich hop c6
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thé dugc st dung dé tao carbamat bao gdm, nhung khong bi han ché, etylen

cacbonat, propylen cacbonat, butylen cacbonat hodc ¢ hdn hop clia chung.

Theo mét sé phuong 4n, thanh phan bd sung bao gdm san phidm phan ung
clia polyamin va cacbonat. Céc polyamin va c4c cacbonat duge néu trong cac phan
trén 14 thich hop dé sir dung trong viéc tao ra san phdm phan tmg. Theo cic phuong
an cu thé, polyamin bao gdm amin bac nhét va amin bac hai. Theo mot sé phuong
an, it nht mot phan amin bac nhét cta polyamin duge phan (mg véi cacbonat vong

dé tao carbamat.

Theo mdt sé phwong an, guanidin vong chi 13 thanh phan ctia hdn hop phan

(g v6i polyme ctia hdn hop nhya va/hodic Chit mang nghién.

Nhu duoc néu trén, theo cic phwong 4n cu thé, guanidin vong c6 thé duoc
két hop thanh polyme, nhu polyme tao mang chinh va/hogc polyme phén tan trong
nudc chit mang nghién ctia ché phim ma dién. P& cho don gian, polyme tao mang
chinh va polyme phén tan trong nuéc ciia chdt mang nghién thudong s& dwoc goi nhur
1a "polyme". Vi du, guanidin vong c6 thé dugc két hop thanh polyme qua phan tmg
giita guanidin vong va nhém chirc trén polyme. Theo mdt s6 phuong 4n, guanidin
vong duge két hop thanh polyme chirc epoxy nhd phan @ng v6i nhém chire epoxy
trén polyme. Viéc diéu ché polyme bang cach két hop guanidin vong s& duge mo ta

chi tiét hon theo cc Vi du trong phan dudi day.

Theo mot s6 phuong 4n cia sang ché, san phdm phan tmg polyme cia
guanidin vong va polyme c6 thé dugc cation héa va phén tan trong nude theo cac
phuong phéap khéc nhau. Vi du, theo mdt sé phuong 4n, san phdm phéan tmg cia
polyme va guanidin vong dugc dam bao bdi cation va phan tan trong nudc bing
cach trung hoa it nhit mot phan céc gbc guanidin vong duoc lién két voi polyme boi
axit nhu axit lactic, axit axetic, axit sulfamic formic, axit phosphoric, axit
metansulfonic, axit para toluensulfonic, axit dimetylolpropionic, cac axit khac hodc
hén hop ctia chiing. Theo mdt sé phwong 4n, polyme duge dam bao cation va phan
tan trong nude boi sy trung hoa it nhat mét phan cac amin duoc lién két voi polyme
c6 axit (tire 1a, cdc vong guanidin khong dugc trung hoa). Theo cdc phuong én khéc
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nita, polyme dugc dam bao cation va phén tan trong nudc bang cach trung hoa it
nhat mt phan céc guanidin vong va it nhat mot phan cac amin, tirng phan dugc lién

két v6i polyme béi axit.

Nhu dugc néu trén, theo cic phuong an cu thé ctia sang ché, tc nhan hoa rén
tc dugc st dung trong ché phdm ma dién bao gbm san phidm phan tmg cua
guanidin vong va isoxyanat. Theo mot sé phuong 4n, isoxyanat bao gdbm isoxyanat
béo, isoxyanat thom hozc hdn hop cia ching. Mét loi ich tiém tang cua cac phuong
4n nay 1a sy két hop cta guanidin vong thanh tac nhan héa rén tao chét xuc tac héa
rin bi che. N6i cach khac, trudc khi gia nhiét cho tac nhan hoéa rin, guandin vong
duoc nha ra tir tc nhan héa rin va duoc st dung dé xuc tac qua trinh hoa rin ché

pham ma dién.

Hon nita, theo mot s6 phuong an, guanidin vong dugce st dung dé che it nhét
mdt phdn tic nhan héa rin. Do do, cin phai hiéu ring mot khi tc nhan héa rin
duge mé ra (tire 13, guanidin vong khong con che tic nhan hoa rin), tdc nhan héa
rdn c¢6 thé phan tmg vé6i cac nhém chire trén polyme tao mang chinh, nhd d6 hoa rin

polyme tao mang chinh trong khi guanidin vong xtic tc qua trinh hoa rén.

Nhu duoc néu trén, theo cic phurong 4n cu thé, chit phu gia xi 1y vét 1om c6
thé dugc két hop vao ché phdm ma dién, c6 thé bao gdm guanidin vong. Céc chét
phu gia xir ly vét 1om thich hop bao gbm, nhung khong bi han ché, cc chét lidu
dugc néu trong céc patent My sb 4,420,574, 4,423,166, va 4,423,850, dugc két hop
& day dé tham chiu. Vi du, theo mot sb phuong 4n, guanidin vong c6 thé dugce sir
dung thay cho it nhit mot phin cac amin dugce str dung dé tao chét phu gia xir ly vét

~

16m.

Nhu dugc néu trén, theo mét sb phuong an, gel té vi c¢6 thé duogc két hop
thanh ché phdm ma dién, c6 thé bao gdm guanidin vong. Gel té vi thich hop c6 thé
dugc st dung nhu duge mb ta trong patent My sb 5,096,556, duoc két hop & day dé
tham chiéu. Vi du, theo céc phuong &n cu thé, guanidin vong c6 thé duge st dung

thay cho it nhit mdt phan cac amin dugc st dung dé tao gel té vi.
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Ché phém ma dién cia sang ché c6 thé duge ma 1én mot sb nén. Do do, sang
ché con dé cap dén nén dugc pht it nhit mot phén béi ché phém ma dién dugc mod
td & day. Can phai hiéu ring, ché phdm ma dién c6 thé dwoc mja 1én nén nhu mot
16p ma hodc nhu mdt 16p phu trong composit phti nhiéu 16p. Cac vi du khong bi
giéi han cta nén thich hop c6 thé bao gdm kim loai, hop kim va/hodc nén duge kim
loai hoa nhu tim nén dugc ma niken. Vi du, kim loai hodc hop kim ¢6 thé bao gém
nhém va/hoic thép. Theo mdt phuong 4n, thép c6 thé 1a thép can ngudi, thép ma
dién va thép ma nhung néng. Theo mot phuong 4n, it nhat mot phan bé mit kim loai
trén d6 16p ma duoce phu 1én duge xir Iy so bd bing phosphat nhu kém phosphat.
Theo cac phuong 4n cu thé, nén dugc phi ¢ thé bao gdm mdt phan tim ma nhu
than thiét bi (vi du, nhung khong bi han ché, cira, tim khung, tim nip may, tim
tran, nép mui xe va/hodc mui xe) va/hodc khung xe. Nhu dugc str dung ¢ day, thuét
ngit "phurong tién giao théng" hodc cac phuong 4n bién dbi ctia né bao gdm, nhung
khong bi gidi han, cdc xe dan sy, xe thuong mai va xe by binh nhu nhu 6t6 va xe

tai.

Hon nita, ché phém ma dién ctia sang ché c6 thé dugc ma 1én nén dé tao cac
déc tinh rong rai khac nhau nhu, nhung khong bi gidi han, do bén chéng dn mon, d0
bén chéng v, tinh l4p ddy (tirc 13, kha ning che khuit dudi do gd ghé cua nén), do
bén chéng bao mon, hu héng do va dap, d6 bén chéng chay va/hodc chiu nhiét, do

bén héa hoc, dd bén chiu tia hong ngoai va/hodc tinh nguyén ven cia két cau.

Phu thudc vao nén, ché phém ma dién dugc ma 1€n (tic 13, dugc ma dién)
nén bing cach sir dung dién ap c6 thé ndm trong khoang tir 1 von dén vai nghin von.
Theo mdt phuong an cia sang ché, dién ap dugc sir dung ndm trong khoang tir 50
von dén 500 von. Hon nira, theo mot phuong 4n cia sang ché, mat do dong dién
thuong nim gitta 0,5 ampe va 5 ampe trén mot phut vudng. Tuy nhién, can phai
hidu ring, mat do dong dién c6 xu huéng giam trong qué trinh, 14 chi s6 tao mang

cach dién.

Sau khi 16p ma dugc ma Ién nén qua ma dién, theo mdt phuong 4n cia sang

che, 16p ma dugc xr ly bang cach nung nén & nhiét d cao, nam trong khoang tir
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90°C dén 260°C trong mdt khoang thoi gian nim trong khoang tir 1 phit dén 40
phut.

Nhu duge néu trén, theo cac phuong 4n cu thé, ché phdm ma dién cia sang
ché dugc st dung trong mot 16p ma dién, tirc 1a méot phé‘m cua vat liéu phu nhiéu 16p
bao gdm nén ¢ cac 16p phu khéc nhau. Cac 16p phii ¢6 thé bao gdm 16p xu Iy so
b, nhu 16p phosphat (vi dy, 16p k&m phosphat), 16p ma dién 12 dang ché phdm ma
dién thu duoc ciia sang ché va cac 16p phu trén thich hop (vi duy, 16p phit nén, 16p
phii trong subt, 16p pht don tao mau va cac ché phim composit mau cdng trong
'sudt). Can phai hiéu ring, cic 16p phu trén thich hop bao gdm 16p phui bat ky duoc
biét trong linh vuc k¥ thudt nay va modi 16p c6 thé theo nudce, theo dung mdi mot
cach ddc lap, & dang hat rén (ttc 13, ché phém phu dang bot) hodc & dang vita bot.
Lép phti trén thudng bao gdm polyme tao mang, chét lidu lién két ngang va néu
duoc tao mau 16p phit nén hoic 16p phii don bdi mot hodc mot sé chit tao mau.
Theo mdt phwong 4n, 16p ma 16t duge ma & giita 16p ma dién va 16p phii nén. Theo
cac phuong an cu thé, mot hodc mot sb 16p ma trén dugce ma lén 16p nam dudi hu
nhu khong dugc X 1y. Vi duy, theo mot s6 phuong 4n, 16p ma trong sudt duge ma
1én it nhdt mot phan ctia 16p ma nén hiu nhu khong dugc xir Iy (w6t trén wét) va ca

hai 16p dugc xir Iy ddng thoi trong qua trinh di ra.

Hon nita, theo mot sd phuong é4n, céc 16p ma trén cod thé dugc ma truc tiép
1én 16p ma dién. N6i cach khéc, theo mot s& phuong an, nén con thiéu 16p ma 16t.
Vi du, theo mdt sb phuong an, 16p ma nén duogc ma truc tiép 1én it nhit mot phﬁn

cua l6p ma dién.

Ciing can phai hiéu rang, theo céc phuong 4n cu thé, cic 16p ma trén c6 thé
dugc ma 1én 16p phia dudi mic du 16p phia dudi khong duge xir Iy hoan toan. Vi
du, 16p pht trong subt c6 thé dugc ma 1én 16p ma nén mic du 16p ma nén khong
chiu buéc xtt Iy. Ca hai 16p sau d6 co6 thé duge xir Iy trong qué trinh ciia bude xir 1y
tiép theo, nho d6 loai trir sw cén thiét phai xt 1y 16p ma nén va 16p phii trong sudt

dugc tach riéng.
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Theo cac phuong an cu thé, cac thanh phin bd sung nhu céc chét tao mau va
cac chét don co thé co trong cac ché phdm phu khac nhau tir cic 16p ma trén. Céc
chét tao mau va cac chét don thich hop bét ky co thé duoc st dung. Vi dy, chét tao
mau c6 thé dugc bd sung vao 16p ma & dang thich hop bit ky, nhu cac hat phan tn,
céc chét phan tan, cic dung dich va/hoic cac 16p vay moéng. Chét tao mau don hodc
mdt hdn hop cia hai hodc nhidu hon cac chat tao mau c6 thé duge st dung trong
céc 16p phu ctia sang ché. Can lwu y rang, thong thudng, chit tao mau co thé co
trong mot 16p clia composit nhidu 16p theo mot lwong bét ky du dé tao dwoc dic tinh

mong muodn, cé hi€u qua v€ quan sit va/hoic tao mau.

M6t phuong 4n cac chét tao mau bao gém cac chét tao mau, céc loai thudc
nhudm va céc chét tao sic t& nhu cic chit tao mau dugc st dung trong cong nghiép
son va/hodc duge néu trong Dry Color Manufacturers Association (DCMA), ciing
nhu cac ché phém c6 hiéu qua dic biét. Chét tao mau c6 thé bao gém, vi dy, bot rin
dwoc phan chia tinh tirc 12 khong hoa tan nhung chiu w6t trong cac diéu kién sir
dung. Chét tao mau c6 thé 13 hitu co hodc vd co va co thé dugc két tu hodc khong
duogc két tu. Céc chit tao mau c6 thé dugc két hop thanh cac 16p pha bing cach
nghién hodc don gian 13 trén. Céc chit tao mau c6 thé dugc két hop thanh bing cach
nghién thanh 16p phu bing cach st dung chit mang nghién, nhu chit mang nghién
acrylic, viéc st dung 1 khong xa la d6i véi cac ngudi c6 hiéu biét trung binh vé linh

vuc k¥ thudt nay.

Phuong 4n chét tao mau va/hodic cic ché pham chét tao mau bao gdm, nhung
khong bi gidi han, céac chét tao mau thd carbazol dioxazin, azo, monoazo, disazo,
naphtol AS, dang mudi (mau dé tia), benzimidazolon, su ngung tu, phirc chét kim
loai, isoindolinon, isoindodin va phtaloxyanin da vong, quinacridon, perylen,
perinon, diketopyrolo pyrol, thioindigo, antraquinon, indantron, antrapyrimidin,
flavantron, pyrantron, antantron, dioxazin, triarylcacboni, céc chit tao mau
quinophtalon, diketo pyrolo pyrole dé ("DPP d6 BO"), titan dioxit, than den, k&m
oxit, antimony oxit, v.v., va cac chét tao mau mo duc can quang tr ngoai hitu co

hodc vd co nhu sat oxit, sit oxit do trong suodt hodc vang, phtaloxyanin xanh va céc
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hdn hop cla ching. Céc thuat ngit "chat tao mau" va "chat don tao mau" c6 thé

dugc stir dung thay thé 13n nhau.

Phuong 4n céc loai thuéc nhudm bao gdm, nhung khong bi gi6i han, cic loai
thudc nhuém dang dung modi va/hodc dang nudc trén co s& cac loai thuéc nhudm
axit, cac thube nhudm azoic, cdc thudc nhudm basic, cac thudc nhudm truc tiép, cac
thudc nhudm phén tan, cac thube nhudm hoat tinh, cac thudc nhudm dung moi, cac
thubc nhudm luu huynh, céc thuéc nhudm mordant, vi du, bismut vanadat,
antraquinon, perylen, nhom, quinacridon, thiazol, thiazin, azo, indigoid, nitro,

nitroso, oxazin, phtaloxyanin, quinolin, stilben va triphenyl metan.

Phuong 4n 1én mau bao gdm, nhung khong bi gi6i han, cic chit tao mau
dwoc phan tan trong cic chit mang c6 thé tron nude hodc trén co sé nude nhu
AQUA-CHEM 896 khd dung thwong mai tr Degussa, Inc., CHARISMA
COLORANTS va MAXITONER INDUSTRIAL COLORANTS khé dung thuong

mai tir Accurate Dispersions division of Eastman Chemical, Inc.

Nhu duogc Ivu y trén day, chét tao mau c6 thé & dang chit phan tan bao gdm,
nhung khong bi giéi han, chit phan tan dang hat nano. Céc chét phan tan dang hat
nano c6 thé bao gﬁ‘)m mdt hodc mot sb chét tao mau dang hat nano dugc phan tan tbt
va/hodc cac hat tao mau tao mau nhin théy theo mong mubn va’hodac dd mo duc
va/hodc c6 hiéu qua nhin thiy. C4c chét phan tin dang hat nano c6 thé bao gdm cac
chét tao mau nhu cac chéit tao mau hoic céc loai thudc nhudm c6 kich ¢& hat nho
hon 150nm, nhu nhé hon 70nm hodc nhd hon 30nm. Céc hat nano c6 thé dugc tao
ra bang cich nghién cac chét tao mau hitu co hodic v co bing chit mang nghién c6
kich ¢& hat nhé hon 0,5mm. Phuong 4n cic chat phan tan hat nano va cic phuong
phap tao ra chiing 14 gidng véi trong patent M§ s 6,875,800 B2, dugc két hop &
day dé tham chiéu. Cac chét phén tan hat nano cling c6 thé dugc tao ra béng cach
tao tinh thé, két tia, ngung tu pha khi va #n mon héa hoc (ttc 13, hoa tan mot phan).
Nham tbi thiéu hoa sy tai két tu cac hat nano trong pham vi 16p ma, su phan tan cac
hat nano dugc pht nhua c6 thé duoc st dung. Nhu duge st dung & ddy, cum tir "sy

phén tan cac hat nano dugc phd nhya" 1a chi mot pha lién tuc trong d6 dugc phén
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tan gian doan "c4c hat té vi composit" bao gdm hat nano va 16p phu nhya trén hat
nano. Phuong 4n cac chit phén tan clia cac hat nano dugc pht nhya va céc phuong
phap tao ra chung 1a giéng nhu trong don yéu cu cdp patent My sb 10/876,031,
dugc cong bd ngay 24/6/2004, duoc két hop & day dé tham chiu va don yéu céu
cép patent My s6 60/482,167, cong bd ngay 24/6/2003, ciing duoc két hop & day dé

tham chiéu.

Theo mdt s& phwong 4n, cac ché phim c6 hiéu quéa dic biét ¢ thé duge st
dung trong mdt hogic mdt sd 16p ctia composit 16p ma nhiéu 16p bao gbm céc chit
tao mau va/hodc cac ché phém tao mdt hodc mot sd hiéu ung hinh dang bén ngoai
nhu ning suét phan xa, d0 6ng anh ngii séc, dd ruc rd kim loai, do tao 1an quay, do
phat huynh quang, d6 ddi mau theo anh sang, d6 nhay cam 4nh sang, do ddi mau
theo nhiét do, dd ddi mau theo gdc nhin va/hodc sy thay dbi mau séc. Céac ché phém
¢6 hiéu qua dic biét thém c6 thé tao cac dic tinh cam nhan dugc khac nhu do phéan
' xa, d0 chin sang hodc do min. Theo mot phwong 4n khong bi gi6i han, cdc ché
phdm c6 hiéu qua cu thé c6 thé tao su thay ddi mau nhu mau cia 16p phi thay dbi
khi 16p phii dugc nhin theo céc géc khac nhau. Phuong 4n cic ché pham c6 hiéu
qua mau 13 giéng nhu trong patent My s& 6,894,086, dwoc két hop & ddy dé tham
chiéu. Cac ché phdm c6 hiéu img mau bd sung c6 thé bao gdbm mica dugc phu trong
subt va/hodic mica nhan tao, silic oxit dugc phu, alumin dugc phu, chit tao mau tinh
thé 10ng trong sudt, 16p phu tinh thé 1éng va/hodc ché phim bt ky, trong d6 su
nhiéu do su khac nhau v& chi sé khiic xa trong pham vi chét lidu va khong do sy

khac nhau vé chi s6 khtic xa gifta bé mit vat li¢u va khong khi.

Theo cic phuong 4n khéc, ché phdm cim quang va/hodc ché phdm dbi mau
theo 4nh sang, thay ddi d4o ngugc mau cta n6 khi bi 16 ra v6i mot hodc mot sb
ngudn sang, c¢6 thé duoc sir dung trong mot sé 16p trong composit nhiéu 16p. Céc
ché pham ddi mau theo 4nh sang va/hodc cam quang c6 thé dugc kich hoat bang
cach dé 1§ ra véi birc xa c6 bude song cu thé. Khi ché phdm bj kich thich, két cdu
phan tir bj thay ddi va bién dbi két ciu thé hién mau méi, tirc 13 khéc véi mau ban
du cta ché phém. Khi khong con dé 10 ra v6i sy blrc xa, ché phém ddi mau theo

4anh sang vd/hodc nhay cam anh sang c6 thé quay trd lai trang thai khong bi kich
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hoat, trong d6 mau ban dau ctia ché phdm quay tré lai. Theo mot phuong an khong
bi gidi han cua sang ché, ché phim thay ddi mau theo 4nh sdng va/hodc nhay cam
anh sang c6 thé 1a khéng mau & trang thai khong duge kich thich va thé hién mau &
trang thai dugc kich thich. Sy thay d6i mau hoan toan c6 thé xuét hién trong pham
vi tir cac mili gidy dén vai phut nhu tir 20 gidy dén 60 gidy. Phuong 4n cac ché
phdm thay ddi mau theo 4nh sang va/hodc nhay cim 4nh sang bao gdm cac loai

thuc nhudm thay d6i mau theo 4nh sang.

Theo céc phurong 4n cu thé, ché phidm nhay cam 4nh sang va/hoic ché phdm
bién dbi mau theo anh séng co thé duogc lién két v6i va/hodc it nhit mot phan dugc
lién két nhu theo lién két ddng hoa tri polyme va/hodic cac chit liéu polyme cia
thanh phén tring hop dugc. Khac véi mét sé 16p ma, trong d6 ché phim nhay cam
anh sang c6 thé di ra khéi 16p ma va tao tinh thé trén nén, ché phdm nhay cam 4nh
sang va/hodc ché phim bién dbi mau theo 4nh sang dugc két hop véi va/hodc it nhit
mdt phin duoc lién két voi polyme va/hodc thanh phan tring hop dugc theo mot
phwong 4n khong bi gi6i han cta sang ché, c6 sy di ra tdi thidu cta 16p ma. Mot
phuong 4n cuia cic ché phdm nhay cam 4anh sang va/hodc cic ché phdm bién ddi
mau theo 4nh sang va cac phuwong phép tao ra chung 12 giéng nhu trong don yéu cau
cap patent My s6 10/892,919 duoc cong bd ngay 16/7/2004 duge két hop & day dé

tham chiéu.

Trong khi cac phuong 4n cu thé cia sang ché duge mé ta chi tiét, s& duge
danh gia bdi cac ngudi ¢ hiéu biét trung binh vé linh vyc k§ thudt nay 14 céc
phuong 4n cai bién khac nhau va cac thay dbi ddi vai cac chi tiét nay c6 thé duge dé
xuét theo anh sang cua tdan bd hoc thuyét duoc néu. Do d6, cac két cdu cu thé duoc
mo ta c6 nghia 13 chi c6 tinh minh hoa va khéng bi giéi han boi pham vi sang ché
dugce néu dbi voi toan bd cac diém theo Yéu cdu bao ho kém theo va tit ca cac su

tuong duong cda ching.
Vi du thuwc hién sang ché

Vidul

(a) Nhya ma dién chua dugc phén tan
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A EPON 880" 1103,88
Bisphenol A 402,83
Metyl isobutyl keton 168,60

B Etyltriphenyl phosphoni iodit 1,45

C Téc nhan lién két ngang” 961,62

D Dietanol amin 18,94

E Diketimin’ 97,64

F Butylcarbitol formal 294,91
Metyl isobutyl keton 92,34

G Chét phu gia epoxy” 790.10

1. Nhua epoxy kha dung tir Hexion Specialty Chemicals

2. T4c nhén lién két ngang duoc tao ra tir phan Gmg Hexametylen triamin va

propylen cacbonat c6 70% chét rén trong MIBK
3. MIBK diketimin cta dietylen triamin & 72,7% trong MIBK

4. Chét phu gia epoxy dugc tao ra nhd phan tmg EPON 880 véi tir BPA dén

EEW 935 va and amin héa vdi dietanol amin va ketimin.

Quy dinh: Tét ca trong lugng tinh b%mg gam. Cac muc ghi & A va B dugc
nap vao 4 binh thét ¢d tron, ¢ 1ap thiét bi khudy, déu do nhiét do, phi 16p N, va
duoc d6t nong dén 130°C. Hon hop téa nhiét. Bit ddu 1 gidr gitt & nhiét do 145°C.
Dinh toa nhiét 12 146°C va nhiét do duoc ha xudng dén 145°C. Sau 1 gid, phan tng
dugc 1am ngudi dén 110°C va viéc nap C, D va E duogc bd sung. Hon hop duoc gitr
& nhiét do 115°C trong hai gid. Sau d6 viéc nap F dugce bd sung va hdn hop dugce

giit trong 30 phiit. Viéc nap G sau d6 dugc bd sung va hdn hop duoc gitt thém 30

phut.
Viduy2
(a) tac nhan lién két ngang A
# Céc chat ligu Gam
1 Isoxyanat' 1876,00
2 Pibutyl thiéc dilaurat 0,35
3 Metyl isobutyl keton (mibk) 21,73
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4 Dietylenglycol monobutyl ete 454,24
Etylenglycol monobutyl ete 1323,62
6 Metylisobutyl keton (mibk) 296,01

1. Rubinate M, kha dung tir Huntsman Corporation

Quy dinh: T4t ca trong lugng tinh bing gam. Cac muc 1, 2 va 3 dugc nap

vio 4 binh ddy tron cb thét, 6 lip thiét bi khudy, ddu do nhiét d6 va pha mot 16p

nito. Viéc nap ché phim & muc 4 dugce bd sung cham, cho phép nhiét 4o ting lén

dén 60°C. Hdn hop sau d6 dugc bd sung & nhiét 46 60°C trong 30 phut. Viéc nap

ché phdm ghi & muc 5 sau d6 dugc bd sung trong khodng 2 gi¢ cho phép nhiét do

ting 1én dén nhiét do tdi da 110°C. Viée nap ché phim ghi & muc 6 sau d6 duge bd

sung va hdn hop dugce gitt & nhiét d6 110°C cho dén khi quang phd hdng ngoai chi

ra 1a khong con isoxyanat du.
Vidu3

(a) Nhua cation

# Chit liéu Gam

1 EPSON 828! 614,68
2 Bisphenol A 265,42
3 MACOL 98 A MOD 1° 125,0
4 Metylisobutyl keton (mibk) 31,09
5 Etyltriphenyl phosphoni iot 0,60

6 MACOL 98 A MOD 1* 125,00
7 Metylisobutyl keton (mibk) 52,05
8 Vi du 2, tic nhan lién két ngang 719,67
9 Ketimin’ 57,01
10 N-metyl etanolamin 48,68
11 Axit sulfamic 19,36
12 H,0 573,84
13 H,0 657,65
14 H,0 550,0

1. Nhya epoxy kha dung tir Hexion Specialty Chemicals.
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2. San pham cong bisphenol oxit etylen kha dung tir BASF Corporation.

3. MIBK diketimin cua dietylen triamin & mtrc 72,7% trong MIBK.

Quy dinh: Tét ca trong luong tinh béng gam. Cac muc 1,2, 3,4 va 5 dugc
nap vao 4 binh day tron cb thot, co 1ap thiét bi khudy, dau do nhiét do, pha mot 16p
nito va dugc dét néng dén nhiét d6 130°C. Hon hop tda nhiét dén nhiét do khoang
150°C. Nhiét dd dugc cho phép ha xudng dén 145°C va dugc giit & nhiét do nay
trong 2 gio. Viée nap cac ché phim ghi & muc 6 va 7 sau d6 dugc bd sung. Viéc nap
cac ché phdm ghi & cac muc 8, 9 va 10 dugc bd sung va hdn hop duge gitt & nhiét
d6 122°C trong hai gid. 877g ctia hdn hop phan tmg dugce rét vao dung dich caa céc
muc 11 va 12 dugc khudy t6t. Chit phén tan thu dugc dugce trén trong ba muoi phit
va sau d6 ché phdm ghi & muc 13 dwoc bd sung c6 khudy trong khoang 30 phut va

“duogc tron tdt. Ché phém dugc ghi & muc 14 duoc bd sung va dugc tron tbt. Khoang
600 g nude va dung moi duge tinh loc trong chan khéng & nhiét d6 60-65°C. Chét

phan tan dang nudc thu duge ¢ ham lugng chit rin 13 38,80%.

Vidu4
(a) chét phu gia
# Mo ta Trong lugng (gam)
1 1,5,7-triazabixyclo (4.4.0)dec-5-ene | 50,00
2 Toluen 150,00
3 2-etyl hexyl glyxidyl ete 79,2

Quy dinh: T4t ca trong lwong tinh bing gam. Céc muc 1 va 2 dugc nap dudi
16p ma nito N, vao binh d4y tron thét cd duoc lap thiét bi khudy, thiét bi ngung tu
va dau do nhiét 6. Hon hop dwoc ddt nong dén nhiét d6 60°C. Ché phdm ghi &
muc 3 duge bd sung kiéu nhé giot trong 30 phut. Hén hop sau d6 dugc cho chay
nguoc va duge giit cho chay nguge trong mot gid. Sau d6 toluen dugce loai bé bang
cach st dung trude hét 1a chung cit thong thudng, tiép theo 13 chung cét chan

khong & nhiét d6 60°C. San phim cudi cung theo 1y thuyét 100% khong bay hoi.
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Vidu$s

(a) Isoxyanat bi che

# Chét liéu Trong lugng
1 Rubinat 402,00
2 Pibutyl thiéc dilaurat 0,08
3 Mibk 45,00
4 Dietylenglycol monobutyl ete 97,34
5 Etylen glycol monobutyl ete 207,41
6 1, 5, 7-triazabixyclo (4,4,0)dec-5-ene. 81,01
7 Mibk 23,42
Tdng cong 856,26

1. Polyme isoxyanat kha dung tr Huntsman Corp.

Quy dinh: T4t ca trong lwong tinh bing gam. Cac muc 1, 2 va 3 duge nap
vao 4 binh ddy tron cb thét, c6 lap thiét bi khudy, dAu do nhiét do and phi mot 16p
nito. Ché phim duogc ghi & muyc 4 duge bd sung tir tir cho phép nhiét do ting 1én dén
60°C. Hon hop sau d6 duoc bd sung & nhiét d6 60°C trong 30 phat. Viéc nap ché
phim ghi & muc 5 sau d6 duge bd sung trong khoang 1 git cho phép nhiét d tang
lén dén nhiét do t6i da 110°C. Hdn hop duoc giit trong 30 phut & nhiét do 110°C.
Ché phém dugce ghi & muc 6 sau d6 duge bd sung va hdon h()p dugc gilt & nhiét do
110°C cho dén khi quang phd hdng ngoai chi ra khong con isoxyanat du. Viéc dbt
néng dugce dung lai; viéc nap ché phém ghi & muc 7 dugc bd sung va dugc tron k¥.

San phim cudi cing dugc chudn do véi 0,2 N HCI va nhan thdy chira 0,736 meq.

kiém trén mot gam nhura.
Vidu6

(a) nhom két qua xir Iy 1
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Trong céc vi du xt ly sau, cac loai nhya dugc tao ra khong phéan tan trong

dung mdi, duoc tron véi tac nhan lién két ngang (phuong 4n xtr Iy A va B) va chét

xtc tac duge khudy cho dén khi déng déu va dé ling dong qua mét dém. Céc 16p

ma sau d6 duoc ma lén bang cach sir dung Bird Bar applicator c6 chiéu day mang

xp xi 25 micron. Céc tAm sau d6 cho phép chiéu & nhiét do trong phong trong it

nhit 12 1 gid, sau d6 duoc xir Iy trong 10 dién & nhiét d6 va theo gian duge chi ra.

Céc tAm dugc thir nghiém dé xi Iy boi cac go dap axeton st dung ASTM D5402-6

phuong phép A c6 cac ngoai trir nhu sau: Axeton duoc st dung d& hon MIBK,

khong phai lau sach nudc tim bang, 100 g& dup duoc tao ra st dung vai thwa va

déng hd tbc d6 nhu duoc 1iét ké sau day.

1 — quanén 1a < 50

2 —qua 50-100 go

3 — lam hu héng nghiém trong. Lam xuéc kim loai mot cach dé dang

4 — 1am hu hong nghiém trong chi trén viing bi co xat. C6 thé 1am xudc kim loai

5 —tao vet trén vung co xat, co the gdy xude kim loai

6 — tao vét dong déu giita viing bj co x4t, kho nhung c6 thé 1am xudc kim loai

7 —tao vét khong dong déu trén viing bi co x4t, co thé khong gay xudc kim loai

8 — tao mot vét rat nho trén vung bi co xat, cé thé khong gy xude kim loai

9 — gay xudc nhe viing bi co xat, ¢ thé khong gy xudc kim loai

10 — khéng nhin thiy vét hu hong

Chit  mang | Tac nhén lién két ngang | Chat xtc | Do khang dung moi
chinh tac
Phuong % RS Axeton Axeton
an xu ly DR DI
160C/30° | 177CF/30
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Nhua nhu
trong Vi du 3,
nhung khong
dugc phén tan
va khong céb
tdc nhén lién
két ngang
(muc 8, ché
phdm nhén tao
va hoan toan
khong c6 axit
hoéc nudc (cac
muc tir 11 dn
14). Nhya
dugc pha lodng
dén 65% chét
rén v6i
propylen
glycol  metyl
ete, sau d6 bd
sung 1,6%

nudc

Polyme MDI, 10 ché phim
tuong duong (tinh chuc
2,7) dugc phan ung voi 2
ché phdm tuong duong cua
etylen glycol butyl ete va 8
ché phdm twong duong cua
dietylen glycol butyl ete.
Dugc trdn véi MV dé tao
35% tac nhan lién két
ngang d6i v6i nhya rén.
Cac téc nhan lién két
ngang uretan bi che dugc
st dung & mirc 65% chét
rn trong MIBK.

bibutyl
thiéc
dilaurat,
0,76% Sn
trén nhua

ran

Nhura nhu
trong Vi du 3,
nhung khong
dugc phan tan
va khong cb
tac nhan lién
két ngang
(muc 8 chét
nhdn tao) va

khéng co axit

Polyme MDI, 10 chat
tuong duong (tinh chic
2,7) dugc phan tng vai 2
chit twong duong cua
etylen glycol butyl ete va 8
chit twong duong cula
dietylen glycol butyl ete.
Puoc tron véi MV dé tao
thanh 35% tac nhan lién

két ngang trén cac nhwa

BCG-
2EH GE
(chét phu
gia tir Vi
du 2,
0,75%
BCG trén
téng

nhua rdn
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b4t ky hoic
nudc (cac muc
tir 11 dén 14).
Nhuya duoc pha
lodng dén 65%
chit rin boi
propylen
glycol metyl
do

dugc bd sung

ete, sau

1,6% nudec.

ran. Céc tac nhéan lién két
ngang uretan bi che dugc
sit dung & 65% chét rén
trong MIBK.

Nhua trong Vi

du 3, nhung
khong  duogc
phan tdn va

khong co6 téac
nhan lién két
ngang (muc 8
vé chit nhan
tao) va khong
c6 axit bt ky
hodc nudc (cac
muyc tr 11 dén
14). Nhya
dugc pha lodng
dén 65% chat
rin boi
propylen
glycol metyl

ete, sau do
dugc bd sung

1,6% nudc.

Polyme MDI, 10 dugc
phdn ung véi ete etylen
glycol monobutyl ete 1, 5,
7-triazabixyclo(4.4.0)dec-

5-ene (BCG). Dugc tron
véi MV dé tao thanh 35%
taic nhan lién két ngang
trén cac nhua rén. Cac tac
nhan lién két ngang uretan
bi che dugc str dung & 65%

chét rén trong MIBK.
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D Nhua nhu | Polyme MDI, 10 chét | BCG-
trong Vi du 3, | tuong duong (tinh chic | 2EH GE
nhung khéng | 2,7) dugc phan tmg véi 10 | (chit phu
dugc phan tan | chét tuong duong | gia tr Vi
va khong c6 | caprolactam. BDugc tron du 2),
tdc nhan lién | véi MV dé tao thanh 35% | 0,75%
két ngang | tic nhan lién két ngang | BCG trén
(muc 8, ché | trén c4c nhya ran. téng
phdm nhén tao nhya rin
va hoan toan
khong c6 axit
hodc nudc (cac
muyc tr 11 dén
14). Nhya
duoc pha lodng
dn 65% chét
rén véi
propylen
glycol  metyl
ete, sau d6 bd
sung 1,6%
nudgce

E** Nhya nhu | Uretan dugc che da chic | BCG
trong Vi du 3, | duoc tao ra tir 24,6 phan | dugc
nhung khong | ketoxim, 12,6 phin TMP, | phan tng
dugc phan tan | 62,7 phan IPDI Pugc tron | thanh
va khong c6 | véi MV & tao 35% tac | nhua,
tic nhan lién | nhan lién két ngang trén | 0,75%

két ngang
(muc 8, ché
phim nhan tao
va hoan toan

khong co axit

cac nhua ran.

trén tong

nhua rén.
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hodc nudce (cac
muc tir 11 &n
14). Nhya
dugc pha loéng
dn 65% chét
rin voi
propylen

glycol  metyl

ete, sau d6 bo

sung 1,6%

nudc

Nhya khéng | Carbamat béo lién khdi | Pibutyl
dugc phan tan | trong nhua thiéc
duogc tdng hop dilaurat
nhu trong Vi 0,76% Sn
du 1 véi tac trén cac
nhan lién két nhya rén
ngang

carbamat lién

khéi, 71% chat

rdn trong dung

moi MIBK c¢6

1,2% nudc

dugec bd sung

vao dung dich

‘nhua

Nhya khdng | Carbamat béo lién khoi | BCG-
dugc phan tan | trong nhua 2EH GE
dugc tdng hop (chit phu
nhu trong Vi gia tir Vi
du 1 véi tac du 4),
nhan lién két 0,75%
ngang BCG trén
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carbamat lién tong
khéi, 71% chat nhua rén
rin trong dung BCG-
moi MIBK c¢6 2EH GE
12%  nuéc (chét phu
dwoc bd sung gia tu Vi
vao dung dich du 2),
nhua 0,75%
BCG trén
téng
nhua rén

Nhua khéng | Carbamat béo lién khdi | BCG-

dugc phan tan | trong nhya 2EH GE
duoc téng hop (chét phu
nhu trong Vi gia tr Vi
du 1 véi tac du 2),
nhan lién két 1,5%

ngang BCG trén
carbamat lién téng

khéi, 71% chat nhya rén

ran trong dung
moi MIBK cé
1,2%  nuéc
duoc bd sung
vao dung dich
nhua Nhuya
khéng  duoc
phan tan dugc
tbng hop nhu
trong Vi du 1
véi tac nhan
lién két ngang

carbamat lién
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khéi, 71% chét
rin trong dung
mbi MIBK cé
1,2% nudc
duge bd sung
vao dung dich
nhua

BCG=,5,7-triazabixyclo(4.4.0)dec-5-ene
*Ca 100 ADR khong dugc x ly hitu hi€éu & 135C 30'
Vidu7

(a) Nhua cation

# | Chét lidu Thanh phan
1 |EPON 828 1023
2 San phim cdng bisphenol A-etylen oxit 365

3 Bisphenol A 297

4 2-butoxyetanol 187,2
5 Benzyldimetylamin 1,4

6 Benzyldimetylamin 3,0

7 | Diketimin' 182,3
8 | N-metyletanolamin | 85,2

9 Axit sulfamic 171,1
10 | Nudc duge khir ion 1065,9
11 | Nudc duge khir ion 735,9
12 | Nudc dugce khir ion 1156,4
13 | Nudc duge khiy ion 867,3
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1. Xem Vidu 1

Cac chét liéu #1 -4 (EPON 828, san phém cOng bisphenol A-etylen oxit,
bisphenol A va 2-butoxyetanol) dugc nap vao binh phan tng va duge dét nong
trong mdi trudng nito dén nhiét @6 125°C. Phan thtr nhit cua benzyldimetylamin,
chit 16ng #5 duge bd sung va phan tng duge cho phép dugc téa nhiét dén xdp xi
180°C. Khi phan ting dat dén nhiét d6 160°C, thoi gian giit & nhiét do d6 mot gio
duoc bt dau. Sau dinh tda nhiét, nhua dugc cho phép 1am ngudi trd lai dén nhiét 4o
160°C, viéc giit & nhiét d6 d6 duge tiép tuc. Sau khi giit phan tGng, tiép d6 duge lam
ngudi dén nhiét do 130°C va phan thtr hai benzyldimetylamin chét lidu #6, duge bd
sung. Phan tmg dugc gitt & nhiét d6 130°C cho dén khi trong lwong twong duong
epoxy ngoai suy 1a 1070. O trong luong tuong duong epoxy dugc trong doi cac chét
licu 7 va 8 (Piketimin va N-metyletanolamin) dugc bd sung ldn luot va hdn hop
duoc cho phép tda nhiét & nhiét do khoang 150°C. O dinh téa nhiét mot gid gitr
duge bt dau trong khi cho phép phan tng lam ngudi dén nhiét do 125°C. Sau mot
gi¢ dugc gilt, nhwa dugc phén tan trong mdi trudng chit 1ong bao gdm axit sulfamic
va phan thtr nhit cia nude duge khir ion. Su phan tan chit sau dugc gidm véi cac
phin nudc duoce khir ion thir hai, thir ba va thtr tw. Xa phong cation thu dugc duoc
vét chan khong cho dén khi metyl isobutyl keton dugc giai phéng bdi sy thuy phan

cua diketim Ia duéi 0,05%.

2517g cua dung dich polyme dang 16ng néu trén dugc bd sung 443g nudc
duoc khir ion. Hon hop duge dbt nong dén nhiét do 70°C dudi 16p pht nito. 66,4g
dung dich 85% EPON 828 trong mibk sau d6 dugc bd sung trong 15 phut duoc
khudy t6t. 5,81g mibk dwoc bd sung nhu 13 chit rira dung dich EPON 828 va han
hop duge gilt & nhiét d6 70°C trong 45 phit. Hon hop dugce d6t nong dén nhiét do
90°C trong 70 phut va dugc giit & nhiét do niy trong 3 gi® ¢6 su tron tdt. 337g nude
duge khir ion sau do duge bd sung va chit phén tan dugc l[am ngudi dén nhiét d

dudi 35°C va duoc rot ra.

Vidu 8

(a) Nhuya cation
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# Chit lidu Thanh phan
1 EPSON 828 752

2 Bisphenol a 228

3 Butyl carbitol formal 108,89

4 Etppi 0,752

5 Butyl carbitol formal 298,63

6 JEFFAMINE d2000 2687,74

7 Axit sulfamic 131,93

8 H,O 7812,62

Céc chit lidu 1, 2, 3 dugc bd sung mdt cach thich hop vao binh day tron
dugc trang bi. Hoén hop sau d6 dugc dbt néng dén nhiét 46 125°C. Chét liéu 4 sau
d6 dugc bd sung. Hdn hop phan tng dwoc cho phép téa nhiét dén nhiét d6 160°C,
b6 sung nhiét lwgng khi can thiét dé dat dén nhiét d6 160°C. Hon hop phan tng tiép
d6 duoc giit & nhiét dd 160-170°C trong 1 gior. Chit lidu 5 duoc bd sung va céc tron
t6t. Chét lidu 6 sau d6 dugc bd sung cang nhanh cang t6t. Hdn hop phan Gng thu
duge dugce dbt néng dén nhiét do 130°C va duge gift trong 3 gid. Cac chét liéu 7 va
8 duge tron so bd va hdn hop phan tng duge bd sung vao dung dich nuée axit trong

diéu kién dugc khuéy dé tao su phén tan cation.
Vidu9

(a) Nhya cation

# Chét ligu Gam

1 EPSON 828" 307,34
2 Bisphenol A 132,71
3 MACOL 98 A MOD 1° 62,50
4 Metylisobutyl keton (mibk) 15,54
5 Etyltriphenyl phosphoni iot 0,30
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6 | MACOL 98 AMOD 1’ 62,50
7 Metylisobutyl keton (mibk) 34,30
8 Ketimin® 28,50
9 N-metyl etanolamin 7,80
10 1, 5, 7-triazabixyclo (4.4.0)dec-5-ene 30,66
11 | Vidu 2, tac nhén lién két ngang 458,05
12 Axit sulfamic 23,17
13 | HO 568,1
14 | H,O 780,2
15 | H,0 550,0

1. Nhua epoxy kha dung tir Hexion Specialty Chemicals
2. San pham cdng bisphenol oxit etylen kha dung tir BASF Corporation.
3. MIBK diketimin cta dietylen triamin & 72,7% trong MIBK

Quy dinh: Tht ca trong lwong tinh bﬁng gam. Cac muc 1, 2, 3, 4 va 5 duogc
nap vao 4 binh d4y tron cb thét, c6 lap thiét bi khudy, ddu do nhiét do, phu mot 16p
nito va dugc dét néng dén nhiét do 130°C. Hdn hop toéa nhiét dén khoang 150°C.
Nhiét d6 dugc cho phép ha xubng dén 145°C va duoc giit & nhiét do ndy trong 2
gid. Viée nap cac ché phdm ghi & muc 6 va 7 sau d6 duge bd sung. Viéc nap dugc
ghi & cdc muc 8, 9 va 10 duge bd sung va hdn hop duge giit & nhiét do 122°C trong
hai gi®. Viéc nap chét lidu dugc ghi & muc 11 (dwoc ddt nong so bd dén nhiét do
~60°C) duge bd sung va duge tron trong 10 phut khong duoc dbt néng. 969g hon
hop phan tng duge rét vao dung dich duge ghi & cac muc 12 va 13 duge khudy tét.
Chét phén tan thu dugce dugc trdn trong ba mwoi phut va sau do chét liéu duoc ghi &
muc 14 dwoc bd sung cing véi khudy trong khoang 30 phut va cac tron tbt. Viéc

nap chét lidu dwoc ghi & muc 15 dugc bd sung va céc tron tét. Khoang 600g nudc
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va dung mdi dugc loc trong diéu kién chan khong & nhiét 4o 60- 65°C. Chét phan

tan dang nuée thu duoc c6 ham lugng chat ran 13 34,16%.

Vidu 10

(a) Nhya cation
# Chét liéu Gam
1 EPSON 828" 614,68
2 Bisphenol A 265,42
3 MACOL 98 A MOD 1° 125,0
4 Metylisobutyl keton (mibk) 31,09
5 Etyltriphenyl phosphoni iot 0,60
6 | MACOL 98 A MOD 1° 125,00
7 Metylisobutyl keton (mibk) 50,10
8 Vi du 2, tic nhén lién két ngang 894,95
9 Ketimin’ 57,01
10 | N-metyl etanolamin 48,68
11 Axit sulfamic 40,52
12 |H0 1196,9
13 | Dung dich nhua gém®* 17,92
14 |H0 | 1623,3
15 |H0 1100,0

1. Nhua epoxy kha dung tir Hexion Specialty Chemicals.
2. San pham cdng bisphenol oxit etylen dung tir BASF Corporation.
3. biketimin MIBK cua dietylen triamin & 72,7% trong MIBK.

4. 30% theo dung dich trong lugng cia nhua gom & dang dietylen glycol

mono butyl ete.
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nap vao 4 binh ddy tron cd thét, c6 lap thiét bi khudy, ddu do nhiét do, c6 phu mot
16p nito va duge dbt néng dén nhiét do 130°C. Hon hop téa nhiét dén khoang
150°C. Nhiét d¢ dugc cho phép ha xuéng dén 145°C va dugc gitt & nhiét do nay
trong 2 gi®. Viéc nap cac ché pham ghi & muc 6 va 7 sau d6 duge bd sung. Viéc nap
cac chit lidu duge ghi & cac muc 8, 9 va 10 duge bd sung va hdn hop duoc giit &
nhiét do 122°C trong hai gid. 1991g hdn hgp phan tmg dugc rét vao dung dich ghi
& céc myc 11 va 12 dugce khudy tét. Chét lidu dugc ghi & muc 13 sau d6 dugc bd
sung va chét phan tan thu duoc duoc tron trong ba muoi phut va sau d6 chit liéu
duogc ghi & muc 14 dugc bd sung cing v6i viée khudy trong khoang 30 phut va
duge tron tdt. Chét lidu dugc ghi & myc 15 dugc bd sung va dugc tron tot. Khoang
1100g nuée va dung mdi duge chung cit trong méi trudng chan khong & nhiét do

60-65°C. Chét phén tan dang nudc thu duoc ¢6 ham lugng chét rén 1a 39,37%.

21264

Quy dinh: T4t c4 trong luong tinh bing gam. Cac muc 1, 2, 3, 4 va 5 dugc

Vidu 1l
(a) Nhuya cation

# Chét liéu Gam
1 DER 732 711
2 Bisphenol A 164,5
3 Benzyldimetyl amin 1,65
4 Butyl carbitol formal® 78,8
5 JEFFAMINE D400 * 184,7
6 Bisphenol A diglyxidyl ete” 19,1
7 Butyl carbitol formal 3,4

Nhua tir san phadm phéan ng céc chat lidu tr 1-7 | 988,6
8 Nuée duge khir ion 1242,13
9 Axit sulfamic 30,2
10 Nudc duge khir ion 614,8

1. Nhua epoxy béo kha dung tir Dow Chemical Co.
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2. Khé dung nhu 1a MAZON 1651 tir BASF Corporation
3. Polyoxypropylen diamin kha dung tir Huntsman Corp.
4. Kha dung tir Hexion Corporation nhu 18 EPON 828

Céc chit liéu 1 va 2 duoc nap vao binh day tron 3 lit thich hop. Hdn hop
duoc dbt nong dén nhiét do 130°C va chét lidu dugc ghi & muc 3 duoc bd sung.
Hon hop phan tmg duge gitt & nhiét d6 135°C cho dén khi trong lugng twong duong
epoxit ctia hdn hop 14 1232. Chét liéu dugc ghi & muc 4 sau d6 duoc bd sung va tiép
d6 hdn hop dugc lam ngudi dén nhiét do 95°C. Chét lidu duoc ghi & muc 5 duge bd
sung va phan tng dugc giit & nhiét 46 95°C cho dén khi dd nhét Gardner-Holdt cia
mau thir bing nhya dwgc pha lodng 50/50 trong metoxy propanol 1a "H-J". Hon hop
céc chit liéu dugc ghi & cac muc 6 va 7 dugc bd sung va hdn hop duge giit cho dén
khi d§ nhét Gardner-Holdt ciia miu thir bing nhwa dwoc pha lodng 50/50 trong
metoxy propanol 1a "Q-". 988,6g nhua ndy dwgc rét vao hdn hop 1242,13g nudce
dugce khir ion va 30,2g sulfamic va dugc tron trong 30 phut. 614,8g nudc duge khir
ion sau d6 dugc bd sung va duge tron tdt. Chat phén tan dang nude cudi cing c6

ham lugng chét rin do duoc 14 35,8%

Viduy 12
(a) B6t nhdo tao mau
# Chit liéu Céc phan
1 Nhua cation theo Vidu 11 1793
2 SURFYNOL GA' ' 528
3 TiO,” 157,54
4 Dit sét kaolin® 1235,82
5 Than den® 16,94
6 Nude duoc khir ion 41,36

1. Chét hoat tinh bé mit kha dung tr Air Products Inc.
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2. CR800E kha dung tir Kerr McGee
3. ASP-200 kha dung tir BASF Corporation.
4. Than den CSX-333 kha dung tir Cabots Inc.

Céc chét liéu dugc ghi & cac muc 1 va 2 dugc trdn so bd trong mot binh kim
loai d4y phang. Cac chét liéu dugc ghi & cac muc tir 3 dén 5 duoc bd sung sau do
vao hén hop trong didu kién trong may tron do cit cao. Bt nhdo dugc tron trong 30
phat. Chat lidu dugc ghi & muc 6 dugc bd sung trong diéu kién tron cét chdm va bot
nhio dugc khudy cho dén luc déng déu. Bot nhio sau d6 dugce chuyén dén may
nghién trung gian RED HEAD dugc trang bi 4o 1am ngudi bang nudc va sir dung
mdi trudng ziricon 2mm. Bot nhio sau d6 duge nghién dén Hegman of >7 dugc

nhin thdy.

Vidu 13

(a) Son
# Chét lidu Céc phan
1 Vi du 8, nhua cation 113,73
2 Butyl carbitol formal’ 4,61
3 Vi du 7, nhya cation 40,98
4 Vi du 9, nhya cation 504,52
5 Vi dy 10, nhya cation 1369.37
6 Etylen glycol hexyl ete 10,36
7 Nudce duogce khir ion 24
8 Vi du 12, bdt nhdo nhudm mau 129,26
9 Nude dugce khir ion 1789,32

1. Kha dung nhu MAZON 1651 tir BASF Corporation

Céc chét liéu duoc ghi & cac muyc tir 1 dén 9 duoc bd sung sau d6 trong diéu
kién lic va khudy cho dén khi dong déu dé tao hén hop nhya. Hdn hop nhwa thu
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dugc khi tron 1,28% trén RS cua 1 ,5,7- triazabixyclo(4.4.0)dec-5-ene tir nhua. Hai
muoi phan trim theo trong luong son dugc loai bo bang cach loc qua may siéu loc

va dugc thay thé béng nudc dugce khir ion.

Vidu 14

(a) Son A
# Chat liéu Céc phan
1 Nhua cation, Vi du 8 754,12
2 Butyl carbitol formal’ 40,39
3 Nhuya cation, Vi du 7 359,10
4 Nhua cation’ 6556,21
S Etylen glycol hexyl ete 90,86
6 Nudc duge khir ion 214
7 Vi du 12, bt nhdo nhudm mau 1357,80
8 Bot nhdo oxit thiéc dibutyl’ 147,63
9 Nudce duogce khir ion 9472,05

1. Kha dung nhu MAZON 1651 tir BASF Corporation.

2. Tuwong tu nhu Vi du 3, nhung cé bd sung 0,5% nhya gém dbi véi céac nhua

ran, tong cac chat ran 1a 42,8%

3. Bot nhdo oxit thiéc dibutyl bao gdm chit mang nghién sulfoni epoxy va
oxit thiéc dibutyl, tdng cac chat rén 1a 55,7 trong nudc, phin trim trong lugng oxit
thiéc dibutyl 1a 36,63.

Céc chét liéu duge ghi tir muc 1 dén muc 9 duge bd sung sau d6 trong diéu
kién dugc lic va duogc khudy cho dén khi dong déu dé tao hdn hop nhwa. Hdn hop
nhwa thu duoc trong son vé6i 1,3% RS cua chit xuc tac oxit thiée dibutyl va duoc st
dung dé d6i ching. Hai muoi phan trim theo trong lwgng son dugc loai bd bing

cach loc qua thiét bi sidu loc va dugc thay thé boi nuée duge khir ion.
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Vidu 15
(a) Chit mang nghién

# Chét liéu Gam
1 EPSON828' 533,2
2 Nonyl phenol 19,1
3 Bisphenol A 198,3
4 Etyltriphenyl phosphoni iot 0,7
5 Butoxy propanol 201,6
6 Metoxy propanol 50,4
7 1, 5, 7-triazabixyclo(4.4.0)dec-5-ene

1. Nhua epoxy kha dung tir Hexion Specialty Chemicals

Quy dinh: T4t ca trong lwong tinh bing gam. Cac muc 1, 2, 3, 4 va 5 dugc

nap vao 4 binh ddy tron cd thét, 6 1ap thiét bi khudy, diu do nhiét do, c6 phi mot

16p nito va dugc dét néng dén nhiét do 130°C. Han hop téa nhiét dén nhiét do 160-

180°C. Gitt & nhiét dd 160-170°C trong 1 gid. Ngit truyén nhiét va bd sung chit

liu ghi & muc 6 mdt cach tir tir. O nhiét d6 60°C bd sung chét liéu ghi & muc 7.

Cho phép hdn hop téa nhiét dén nhiét do 110°C, sau d6 giit & nhiét do 110-120°C

trong 1 gid. Vao 920g hdn hop phan tng, bd sung 39g axit sulfamic va 1153 g nudc

dugc khtr ion va tron k§. BS sung thém 15,6g axit sulfamic va trdn k§. Hon hop 14

dung dich swong mi hoi nhét 6 ham luong chét rén 12 38,2%.

Vidu 16
(a) Piéu chinh d6 pH chit mang nghién
1 Vi du 15, chit mang nghién | 809,9
2 10% dung dich axit sulfamic | 49,26
Céc chit liéu duoc bd sung sau d6 thu dugc chét phén tadn nhya c6 d6 pH la
7,05.
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(b) B4t nhdo nhudém mau

# Chét liéu Céc phan
1 GV duoc diéu chinh d6 pH tir trén 595,44

2 SURFYNOL GA' 1,45

3 TiO,” 43,14

4 Pit sét Kaolin® 338,63

5 Than den® 4,64

6 Nudc duoc khir ion 46,7

1. Chét hoat tinh bé mdt kha dung tir Air Products Inc.
2. CR800E kha dung tir Kerr McGee

3. ASP-200 kha dung tir BASF Corporation.

4. Than den CSX-333 kha dung tir Cabots Inc.

Céc chét liéu 1 va 2 dugce trdn so bd trong mdt binh kim loai ¢6 day phing.
Céc chét lidu duge ghi tir myc 3 dén muc 5 sau d6 dugc bd sung vao hdn hop trong
may tron do cit cao. Bot nhdo dugc tron trong 30 phat. Chét liéu dugc ghi & muc 6
dugc bd sung trong diéu kién tron c6 luc cit thip va bdt nhio dugc khudy cho dén
kho dbng déu. Bot nhdo sau d6 dugc chuyén dén may nghién trung gian RED
HEAD dugc trang bi vo 1am ngudi bing nuée va sir dung méi trudng ziricon 2mm.

Bot nhio sau d6 duoc nghién dén Hegman >7.

Vidu 17
(a) Son

# Chat liéu Thanh phan

1 Nhua cation, Vi du 8 -1 191,1

2 Butyl carbitol formal' 7,73

3 Nhua cation, Vi du 7 68,76
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4 Vi du 3, nhya cation (¢ 38,1% NV) 1400,34
S Etylen glycol hexyl ete 17,4

6 Bot nhdo nhudm mau, Vi du 16 256,43
7 Nudc dugc khir ion 1871,7

1. Kha dung nhu MAZON 1651 tir BASF Corporation

Céc chét lidu dugc ghi tir muc 1 dén muc 7 duge bd sung sau do6 trong diéu
kién lic va duogc khudy cho dén khi ddng déu dé tao hdn hop nhya. Nhya nay thu
dugc & dang son c6 1,25% RS cua 1,5,7- triazabixyclo(4.4.0)dec-5-en tir chét mang
nghién. Muoi 1an phan trim theo trong luong ciia son dugc loai bo bang cach loc

bang thiét bi siéu loc va duoc thay thé béi nude dwge khir ion.

Vidu 18
(a) Son
# Chét liéu Thanh phan
1 Nhua cation, Vi du 8 148,28
2 Butyl carbitol formal' 6
3 Nhuva cation, Vi du 7 53,35
4 Vi du 3, nhya cation (¢ 38,1% NV) 1086,56
5 Etylen glycol hexyl ete 13,5
6 Bot nhdo nhudm mau, Vi dy 12 168,03
7 Nudc dugce khir ion 1092,31

1. Kha dung nhu 1a MAZON 1651 tir BASF Corporation

Céc chét liéu dugc ghi & cac muc tir 1 dén 5 dwoc bd sung sau d6 trong diéu
kién lac va khudy cho dén khi ddng déu dé tao hdn hop nhua. Chét liéu dugc ghi &
muc 6 duge bd sung va son dugc cho phép khuéy cho dén khi déng déu. Chét litu
dugc ghi & muc 7 dugc bd sung va son duoc cho phép khudy trong mot dém. Pidu

ndy lam cho son khong cé chat xtc téc.
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Vidu 19
(a) Nhua cation
A EPSON 880’ 464,01
Bisphenol A 153,61
Etylen glycol mono-2-etyl hexyl ete 12,00
B Etyltriphenyl phosphoni iot 0,72
C Etylen glycol mono-2-etyl hexyl ete 56,76
D Téc nhan lién két ngang” 495,07
E 1, 5, 7-triazaxyclo(4.4.0)dec-5-ene 21,21
F Axit sulfamic 27,55
H,O 438
G H,O | 891,97
H H,0 131

1. Nhya epoxy kha dung tir Hexion Specialty Chemicals

2. T4c nhan lién két ngang dugc didu ché tir phan (mg hexametylen triamin

va propylen cacbonat (duge néu chi tiét dudi day).

Quy dinh: Tht ca trong lugng tinh béng gam. Céc muc A va B dugc nap vao
4 binh déy tron cd thot, c6 1p thiét bi khudy, dau do nhiét do, c6 phu mot 16p nito
va dugc dét noéng dén nhiét 6 125°C. Hdn hop toa nhiét. Bt ddu 1 gid giit & nhiét
do 160°C. Dinh tda nhiét 1a 171°C va nhiét d¢ dugc cho phép ha xuéng dén 160°C.
Sau 1 gid, vi€c nap chét liéu dugc ghi & muc C dugc bd sung. Viéc nap chét lidu
dugc ghi & muc D sau d6 duge bd sung va hon hop dugc gitt & nhiét dd 115°C trong
30 phut. Viéc nap chét lidu dugc ghi & muc E sau d6 dugc bd sung va hdn hop dugc
gilt thém trong 30 phut. 1260g hdn hgp phan tng duoc rét vao dung dich duge ghi
& muc F dugce khudy tdt. Chét phén tan thu dugc dugc tron trong ba muoi phut va
sau d6 chét liéu duoc ghi & muc G duoc bd sung vao c6 khudy trong khoang 30

phut va dugc tron k§. Viéc nap chét liéu dugc ghi & muc H duoc bd sung va dugc
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tron k§. Nudce va dung médi sau dé duge chung trong diéu kién chan khong & nhiét

d6 60-65°C. Chét phan tan dang nudc thu duge c6 ham luong chét rén 1a 39,19%.

(b) Pidu ché tac nhan lién két ngang

1 Bishexametylen triamin 1354
2 Propylen cacbonat 112,3
3 Etylen glycol mono-2-etyl hexyl ete 61,93

Nap chét liéu dugc ghi & muc 1 bao binh phan tmg. Bb sung 2 giot trong hai
gio. Phan ting 13 tda nhiét. Piéu chinh téc do bd sung sao cho nhiét do khong vuot

qua 70°C. Phan ung sau d6 dugc pha lodng v6i etylen glycol mono-2-etyl hexyl ete.

Vi du 20
(a) Son
# Chat liéu | Thanh phan
1 Nhua cation, Vi du 19 1454
2 Nudce duogce khir ion 2346

Céc chit lidu dugc ghi & cac muc 1 va 2 duge bd sung sau d6 trong diéu kién
lic va khudy cho dén khi ddng déu dé tao hdn hop nhya. Hon hop nhua ndy thu
dugce son c6 1,99% RS cuia 1,5,7- triazabixyclo(4.4.0)dec-5-ene.

Vidu 21
(a) Nhom chét lidu xi 1y 2

Céc ché phim ma dién cta cac Vi du 13, 14, 17, 18, 20 dugc ma dién l1én
thép duge phosphat héa trong cac diu kién thich hop dé tao chiéu day mang ma
dién 1a khoang 24 micromét bang cach sir dung cac quy trinh duogc biét trong linh
vuc k¥ thuat nay. Céc tm sau d6 duoc xir ly trong 10 dién & cac nhiét dd va theo
c4c khoang thdi gian dugce chi ra. Cac tAm duoc thir nghiém d& xir ly béi cac g0 dap
axeton bang céach sir dung phuwong phap A ASTM D5402-6 v6i céc loai trir nhu sau:

Axeton dugc str dung thong dung hon MIBK, khong phai lau sach nudc trén tim,
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100 g dup duoc tao ra bang cach sir dung vai thua va pham vi te d6 duoc liét ké

nhu sau.

1 — qua nén < 50

2 —qua 50-100 go

3 — tao vét rat nghiém trong. Lam xudc kim loai mot cach d& dang

4 — chi tao vét nghiém trong trén ving bi co xat. C6 thé 1am xudc kim loai

5 —tao vét trén vung co xat, co thé gdy xudc kim loai

6 — tao vét mdt cach dong déu & gitta viing co xat, kho nhung cé thé giy xude kim loai

7 — tao vét khong dong déu trén ving co xat, nhung khong thé gy xude kim loai

8 — tao vét, mot vet rat nho trén vung co xat, c6 the khong gay xude kim loai

9 —tao vét md trén ving co xat, khong thé gay xudce kim loai

10 — khong nhin thiy vét

Phuong 4n | % DBTO | % chit phu | Nhiétd6 | Thoigian | Axeton dup
son trong nhya | gia
< °C . —
ran BCG*trong T8¢ o co | S6 1an co
nhya rén xét xét
Vidu 13 0 1,28 138 30° 1 5
149 30° 8 100
160 30° 8 100
171 30° 8 100
Vidu 17 0 1,25 138 30° Khong Khong co
chuyén xat
dong
149 30° Khong Khong co
chuyén
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dong xat
160 30° 2 81
171 30° 6 100
Vidu 20 0 1,99 138 30° Khéng Khéng co
chuyén xat
dong
149 30° 7/8 100
160 30° 8 100
171 30° 8/9 100
Vidu18 |0 0 138 30° Khoéng Khong co
chuyén xat
dong
149 30° 1 2
160 30° 1 3
171 30° 1 5
Vidu 14 1,3 0 138 30 Khong Khoéng co
chuyén xat
dong
149 30° 1 12
160 30° 7 100
171 30° 8 100
"1,5,7-triazabixyclo(4.4.0)dec-5-ene
Vidu 22
(a) Bot nhdo chét xtc tac
# Chét liéu Gam
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1 Vi du 11, nhya cation 515,70
2 Oxit bismut I1I 241

3 Axit sulfamic 100

4 Nudce duge khir ion 315

5 Nudce dugce khir ion 50

Cac chét liéu 1 va 2 dugc bd sung vao cb thi nghiém bing thép 2 lit va duogc
tron trong diu kién khuéy bé.ng canh c6 luc cit cao. Cac chit lidu 3 va 4 duogc tron
trude va duge bd sung tr tir vao bdt nhdo nhya bismut va hén hop thu dugc duge
khudy trong diéu kién c6 luc cit cao thém 30 phut nita. Chét liéu 5 dugc bd sung va
bot nhiio dugc nghién trong 3 gid bing may nghién Chicago Boiler Red Head c6 lap

v6 1am ngudi nude sit dung modi truedng ziricon tron 2mm.
Vidu 23
(a) Chat mang nghién

Vi du ndy md ta viéc dieu ché mudi amoni bac bon chira nhya nghién chat
nhudm mau. Vi du 23-1 m6 ta viéc diéu ché tac nhan bic bo6n mudi amin axit va Vi
du 23-2 mo ta viéc di€u ché polyme chira nhém epoxy hau nhu duoc toa bic bon

v6i mudi amin axit ciia Vi du 23-1.
23-1

Téc nhén tao bac bon muodi amin axit dugce di€u ché bang cach sir dung quy

trinh sau:

# Chét lidu Thanh phan
1 Dimetyl etanolamin 445

2 PAPI 290 660

4 88% chat long axit lactic 512

5 Nudce duoc khir ion 2136,11

-64-




21264

1. Polyme diisoxyanat kha dung thuong mai tr Dow Chemical Co.
2. Khé dung nhu 1a MAZON 1651 tir BASF Corporation

Nap vao binh 5 lit ducfc trang bi thich hop chét liéu 1. Chét lidu 2 sau d6
dugc nap vao trong diéu kién khudy nghiéﬁ trong khoang thoi gian 1,5 gio, tiép do6
1a stic rira chat lidu 3. Trong qué trinh bd sung nay, hdn hop phan tng dugc cho
phép toa nhiét dén nhiét do khoang 89°C va duoc giit & nhiét d6 nay trong khoéhg
mdt gid cho dén khi phan tmg hoan toan isoxyanat nhu dugc xac dinh boi phép
nghién ctru phd hong ngoai. G thoi diém nay, chit liéu 4 duge bd sung trong
khoang thoi gian 25 phiit, tiép theo 1a chét lidu 5. Nhiét do phan tng dugc giit &
khoang 80°C trong khoang 6 gity cho dén khi tri s axit thu dugc con 70,6.

23-2

Polyme chtra nhém mudi amoni bac bon dugc di€u ché bang cach st dung

quy trinh sau.

# Chét lidu Thanh phan
1 Bisphenol A diglyxidyl ete’ 528,8

2 Bisphenol A 2249

3 Butyl carbitol formal” 83,7

4 Etyltriphenylphosphoni iodua 0,5

5 Butyl carbitol formal® 164,9

6 T4c nhan bac bén amin-axit 23-1 - | 4184

7 Nudce duge khiy ion 1428,1

8 Butyl carbitol formal® 334,7

1. Diglyxidyl ete ctia bisphenol A khd dung thuwong mai tir Resolution
Chemical Co nhu 14 EPON 828.

2. Kha dung nhu la MAZON 1651 tir BASF Corporation

-65-




21264

Chét liéu 1 duogc nap vao binh thi nghiém 5 lit dugc trang bi thich hop trong
diéu kién lac nghién. Chét liéu 2 sau d6 dugc bd sung, tiép theo 1a cac chét lidu 3 va
4. Hon hop phan tmg dugc dt néng dén nhiét do khoang 140°C, dugc cho toa nhiét
dén nhiét do khoang 180°C, sau d6 dugc lam ngudi dén nhiét 4o khoang 160°C va
duoc gitt & nhiét do d6 trong khoang 1 gio. O thoi diém nay, san phim polyme c6
trong lugng twong dwong epoxy 14 982,9. Hon hop phin tng sau d6 dugc lam nguodi
dén nhiét do khoang 130°C, & thoi diém nay chit liéu 5 dwoc bd sung va nhiét do
dugc ha xuéng dén khoang 95°-100°C, tiép do 1a sy bd sung chét liéu 6, tac nhan
bac bbén amin-axit 23-1 trong khoang thoi gian 15 phut va tiép d6 14 bd sung khoang
1428,1 phan theo trong lugng clia nude duoe khir ion. Nhiét d6 phan tng duoc giit
& khoang 80° C trong khoang 6 gidr cho dén khi sb chi s axit cua san pham phan
ung tut Xuéng 1,0. Nhua nghién chét tao mau chira nhém mudi amoni bac bdn thu
duoc tiép tuc duoc giam véi khoang 334,7 phéan theo trong luong ctiia dung mdi

Butyl Carbitol Formal.
Vidu 24

(a) Chat mang nghién

# | Chatliéu Gam
1 EPSON 828’ 533,2
2 Nonyl phenol 19,1
3 Bisphenol A 198,3
4 Etyltriphenyl phosphoni iodua 0,7

5 Butoxy propanol 99,3
6 Butoxy propanol 93,9
7 Metoxy propanol 50,3
8 Thiodietanol 121,3
9 Butoxy propanol 6,9
10 Nudce duge khir ion 32,1
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11 Axit propionic dimetylol 133,1
12 Nudc dugc khir ion 1100
13 Nudc duogc khir ion 790

1 ) Diglyxidyl ete cua bisphenol A kha dung thuong mai tir Resolution

Chemical Co nhu 1a EPON 828.

Nap céc chét lidu tir muc 1 dén muc 5 vao binh thi nghiém dugc trang bi

thich hgp va débt néng dén nhiét d6 1a 125°C. Hon hop dugce cho téa nhiét dén nhiét

do 175°C va sau d6 dugc giltt & nhiét do 160-165°C trong 1 gio. Sau 1 gid gitl, bd

sung cic chat li€u ghi & cdc muc 6-7. Lam ngudi dén nhiét do 80°C va bd sung cac

chét liéu 8 -11. Gift & nhiét do 78°C cho dén tri s axit dugc do 1a dudi 2. Khi tri sb

axit 1a dat, rot 1288,2g nhya vao 1100g nude dugce khir ion (chét lidu 12) ¢6 khuéy.

Tron trong 30 phiit, sau d6 bd sung chét lidu 13 va tron k§. 30% ché phdm phu dugc

loai bd bang cach lgc té vi va dugce thay thé béi nude duge khir ion.

Viduy 25

(a) Bot nhdo nhudm mau

# Chét liéu Gam

1 Nhua cation, Vi du 23 418,6
2 Nhua cation, Vi du 24 2267,2
3 SURFYNOL GA' 84,5

4 Etjllen glycol hexyl ete 39

5 TiO,” 2780

6 POLSPERSE 10° 208

7 PRINTEX 200* 52

8 Ytri oxit 84,5

9 Nudc duge khir ion 300

10 FA810° 46989

1) Chét hoat tinh bé mat kha dung tir Air Products Inc.
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2) CR800E kha dung tir Kerr McGee
3) Dt sét kaolin kha dung tir IMERY'S Inc.
4) Than den kha dung tir Degussa Inc.

5) Bot nhéo silic oxit cation, 10,52% phén silic oxit, dugc san xuét bai PPG

Industries.

- Céc chét lidu 1 - 8 dugc tron so bd trong binh nhwa day phing. Chét liéu 9
dugc bd sung vao hdn hop dé 1am giam do nhét. Bot nhdo sau d6 duge nghién trén
may nghién PREMIER cho dén khi thdy duoc chi sé Hegman 1a >7. Chét lidu 10

sau d6 dugc bo sung vao bdt nhao va bt nhdo duge nghién thém maot gid nira.

Vi du 26
(a) Son
# Chét liéu , Thanh phéan
1 W7718. Hn hop nhua cation ' 100
2 B6t nhdo nhudém mau, Vi du 25 14,89
3 Bot nhdo xuc tac, Vi du 22 2,45
4 Nuéce dugc khir ion 84,24

1) Hon hop nhwa ma dién 6t6 cation kha dung thuong mai tir PPG Industries

Céc chit liéu tir 1 dén 4 dugc bd sung sau d6 trong diéu kién lic va cho phép
khudy trong 24 gid. Son nay c¢6 21,5% chit rin, 1,2% bismut trén tong nhwa rin tir
tAt ca cac thanh phan son. Son nay dugc 1am & mic 12000 gam. 30% ché phim phu

dugc loai bd bang cach loc té vi va dugc thay thé boi nude duge khir jon.
Vidu 27

(a) Chét phu gia phan tan
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# Chat lidu Gam
1 Axit sulfamic 8,05
2 Nudc duge khir ion 60

3 Vidu 4 31,95

Céc chét liéu 1 va 2 duge tron cho dén khi ddng déu. Chét liéu 3 sau do duoc

b6 sung trong diéu kién lic dé tao su phén tan.

Vi du 28
(a) Son
# Chit lidu Gam
1 Ché phdm ma dién, Vi du 26 2865,67
2 Chét phu gia phén tan, Vi du 27 34,7
3 Nuéde duge khir ion 99,63

Chét liéu 2 va 3 duge tron so bd va duge bd sung vao mot phé‘m son 1 (chit

liéu 1) trong diéu kién lic. Son nay bao gdm 21,0% chét rin, 1,17% bismut va 2%

chit phu gia theo Vi du 4 trong téng nhwa rin tir tt c4 c4c thanh phan son. 30% ché

pham ma duoc loai bé bang cach loc té vi va dugc thay thé béi nude duge khir ion.

Vidu 29

(a) Nhya cation

# Chét lidu Gam

1 | EPSON 828' 430,27
2 Bisphenol A 185,8
3 MACOL 98 A MOD 1° 87,5

4 Metylisobutyl keton (mibk) 21,76
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5 Etyltriphenyl phosphoni iodua 0,42

6 | MACOL 98 AMOD 1° 65,54

7 Metylisobutyl keton (mibk) 12.13

8 | Ketimin’ 53,37

9 N-metyl etanolamin 28,06
10 | 1,5,7-triazabixyclo(4.4.0)dec-5-ene 10,73

11 | TAc nhan lién két ngang * 434,44
12 Axit sulfamic 43,46
13 | HyO 1080,18
14 | H,O 1521,15

1. Nhua epoxy kha dung tir Hexion Specialty Chemicals.
2. San phdm cdng bisphenol etylen oxit kha dung tir BASF Corporation.
3. MIBK diketimin cua dietylen triamin & mtrc 72,7% trong MIBK.

4. Tac nhén lién két ngang uretan bi che MDI, san phdm phén Umg cua 10 san
phim twong duong cta Lupranate M70L (polyme MDI), 2 san phim tuong duong
clia etanol va 8 san phdm twong dwong ciia metanol. Pugc sir dung & mirc 80% chét

rén trongs MIBK.

Quy dinh: T4t ca trong luong tinh bing gam. Cac muc 1, 2, 3, 4 va 5 dugc
nap vao 4 binh day tron cd thét, c6 1ap thiét bi khudy, diu do nhiét do, co phu mot
16p nito va dugc dét nong dén nhiét d6 130°C. Hon hop tda nhiét, nhung khong cho
phép vuot qua 145°C. Nhiét d6 duge giit & 145°C va trong 2 gid. Viéc nap céc ché
phdm ghi & muc 6 va 7 sau d6 dugc bd sung. Phan tmg dugc phép xay ra cho dén
khi trong lwong tuong dwong epoxy nhin thdy 1a 1167. Viéc nap cac chét liéu 8, 9
va 10 dugc bd sung va hén hop dugc giit & nhiét do 122°C trong hai gi¢. Nhi¢t
duoc ngat va chét lidu 11 duge bd sung va hdn hop duge khudy trong 10 phat. Hon

hop phan tmg dugc rét vao dung dich duge ghi & cac muc 12 va 13 ¢6 khudy tbt.
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Sau 30 phit, chét lidu 14 dwoc bd sung tir tir trong 30 phit. Khoang 700g nudc va
dung mdi duge chung trong didu kién chan khéng & nhiét d6 60-65°C va dugc cung
cép thém bdi nuéc duge khir ion. Chét phan tan dang nudce thu dwoc ¢6 ham lwong
chét rdn 12 37,9%.

Vidu 30

(a) Nhua cation
1 MAZEEN 355 70 1423,49
2 Axit axetic 15,12
3 | Dibutyl thiéc dilaurat 1,52
4 Toluen diisoxyanat 80/20 200,50
5 Axit sulfamic ) 79,73
6 Nudce dugce khir ion H,O 1623,68
7 Nudc duogce khir ion H,O 766,89

1. DPiol chirc amin cla trong lugng twong duong amin 1131 kha dung tir

BASF Corporation.

Céc chat 1 va 2 duge nap vao 4 binh day tron ¢b thot, ¢6 1ap thiét bi khudy,
du do nhiét d§ va c6 phit mot 16p nito va dwoc tron trong 10 phut. Chét lidu duogc
ghi & muc 3 duge bd sung va sau d6 chét lidu duge ghi & muc 4 dugc nap vao trong
khoang 1 gi&r cho phép hdn hop phan tng téa nhiét dén nhiét 4o t6i da 1a 100°C.
Hbn hop sau d6 dugc bd sung & nhiét d6 100°C cho dén khi quang phd hdng ngoai
chi ra 12 khdng c6 isoxyanat (khoang 1 gi®). 1395 g hdn hop phan tmg dugc rét vao
hdn hop duge ghi & cic muc 5 va 6 va dugc trdn trong 1 gir. Chét lidu dugc ghi &
muc 7 sau d6 dugc bd sung trong khoang 1 gir va dugce tron trong khoang 1 gid.

Dung dich dang nuéc thu duge c6 ham lugng chét rin khoang 36%.
Vidu 3l

(a) Son
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# Chat liéu Thanh phan
I Nhua cation, Vi du 29 1371,5

2 Chét déo héa’ 189,8

3 Butyl carbitol formal® 39,5

4 Propylen glycol phenyl ete 3,5

5 Nhua cation, Vi du 30 36,6

6 Nhua cation, Vidu 7 73,3

7 Noromox C5° 33

8 Hdn hop chit hoat tinh bé mat* 5.2

9 Bot nhio’ 212,1

10 Nudc duge khir ion 1865,3

cua Vi du 24 trén co s& cac nhya ran. Pugc st dung & mic 57% tong céc chat rdn.

khudy cho dén khi déng déu dé tao hdn hop nhwa. Chét liéu 9 duoc bd sung va son
duoc cho phép khudy cho dén khi ddng déu, tdi thiéu 1a 30 phut. Chét lidu 10 dugc
b sung va son dugc cho phép khudy cho dén khi ddng déu, tdi thiéu 1a 30 phut.

1. Chét déo héa kha dung tir PPG industries.

2. Kha dyng nhu 1a MAZON 1651 tir BASF Corporation.

3. Chét hoat tinh bé mit kha dung tir CECA S.A.

4. Hon hop cac dung mdi va cic chét hoat tinh bé mit bao gdm 31,26 phan
etylen glycol butyl ete, 31,26 phan SURFYNOL 104 ™ kha dung tir Air Product
Inc, 32,46 phan Noramox C5 kha dung tir CECA S. A., 5 phan axit axetic.

5. Bot nhdo twong tw Vi du 12 ¢6 chét liéu 1 thay thé bodi chit mang nghién

Céc chit lidu dugc ghi tir 1 dén 8 dugc bd sung sau d6 trong diéu kién lic va

Viduy 32

(a) Son
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# Chat lidu Thanh phan
1 Son tir Vi du 31 3200

2 Etylen glycol butyl ete 9,5

3 Etylen glycol hexyl ete 9,5

4 K&m oxit (ZnO) 1,73

Céc chit lidu tir 1 dén 4 dugc bd sung 14n lugt vao binh chira 4 lit trong didu
kién lic trong 10 phut c6 khudy gitra cac 1an bd sung. Piéu d6 c6 duoc trong chét
litu ma dién c6 0,7% 1,5,7-triazabixyclo(4.4.0)dec-5-ene va 0,2% k&m kim loai

trong cac nhya ran.

Vidu 33
(a) Nhém céc két qua xir ly 3

Ddi véi cac Vi du 24, 26, 31 va 32, timg ché phim ma dién sau d6 duoc ma
1én thép can ngudi duge phosphat hoa trong cac diéu kién thich hop dé tao chidu
day mang ma dién khoang 24 micromét. Cac tim sau d6 duge xir Iy trong 20 phit &
nhiét d9 175C va dugc thir nghiém dé xir Iy boi cac go dip axeton bing céach sir
dung phuong phap A ASTM D5402-6 véGi cac ngoai trir nhu sau: Axeton duoc st
dung thay thé MIBK, khong lau sach nugc tir tim, 100 g& dup duoc tao ra bing

cach str dung vai thua va pham vi tdc do duoc liét ké dudi day.

1 —xuyén vao nén < 50

2 —xuyén vao 50-100 go

3 —tao vét rat nghiém trong. Gy xudc kim loai mot cach d& dang

4 — chi tao vét nghiém trong trén viing bi co xat. Co thé gy xuéde kim loai

5 — chi tao vét trén vung bi co xat, c6 theé gdy xudc kim loai

6 — tao vét dong déu & giita ving bi co x4t, kho nhung 6 thé giy xude kim loai

7 — tao vét khong dong déu trén ving bi co xat, khong thé gy xude kim loai

8 — tao vét rat nhd ving bi co xat, khong thé gy xude kim loai
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9 — tao vét chit it viing bj co xat, khong thé gdy xude kim loai

10 — khong dé lai vét nhin thiy duogc.

Vi  du|Mota %Zn | %Bi | %chit phu|Téc do|Co xat
son trén gia BCG trén | ADR ADR
Nhya | Ph¥a | nhya rin 20° 175C | 20° 175C
z ran
ran
Vidu26 |Dbichimg1,2%Bi |0 1,2 0 2 (92)
Vidu28 |1,2% Bi 0 1,17 |2 7 100
+2%BCG2HGE
Vidu3l | Muc thip BCG 0 0 7 1 (<45)*
Vidu32 | Muc thip BCG +Zn | .2 0 i 2 (87)*

Chét phy gia BCG =1 ,5,7-triazabixyclo(4.4.0)dec-5-ene + 2 etyl hexyl
glyxidyl ete tir Vi du 4

BCG=I, 5,7-triazabixyclo(4.4.0)dec-5-ene
ADR=Axeton Double Rubs (Céc g& dup axeton)

* ’ . . r hY A
dugc co x4t qua kim loai trong cdc g& dugce néu.
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YEU CAUBAO HO

1. Ché phdm ma dién chira san pham phan Ung clia polyme va guanidin vong, va

trong d6 san pham phan tng 12 cation.

2. Ché phdm ma dién theo diém 1, trong d6 polyme chira nhém chirc phan tmg véi

guanidin vong.
3. Ché phdm ma dién theo diém 2, trong d6 nhém chirc bao gdm epoxy.

4. Ché phdm ma dién theo diém 1, trong d6 ché phdm nay chtra polyme chira nhém
chirc va hop phan, trong d6 hop phan nay bao gdbm guanidin vong va thanh phan b
sung, trong d6 ¢4 guanidin vong va thanh phan bd sung déu c6 hoat tinh v6i nhom

chuec.

5. Ché phdm ma dién theo diém 4, trong d6 thanh phn bd sung bao gém polyamin,

amin bic nhat, amin bic hai, amin bac ba, sulfua hodc hdn hgp ciia chiing.

6. Ché pham ma dién theo diém 5, trong d6 thanh phan bd sung bao gdm san phdm

phén tng cua polyamin va cacbonat.

7. Ché phidm ma dién theo diém 6, trong d6 polyamin bao gém it nhit mot amin bac

nhét va it nhit mot amin bac hai.

8. Ché phém ma dién theo diém 7, trong do it nhét mot phﬁn clia amin bic nhét cia

polyamin dugc phén ing véi cacbonat da néu de tao ra carbamat.

9. Ché phdm ma dién theo diém 7, trong d6 polyamin bao gdm dietylen triamin,
dipropylen triamin, bis-hexametylen triamin, N-hydroxyetyl etylen diamin,

hexametylen triamin, trisaminoetylamin hoic hdn hgp ctia chiing.

10. Che pham ma dién theo di€m 7, trong d6 thanh phan bd sung bao gdom amin védi
nhém chirc bo sung cé rugu, amin béc ba, uretan, uré, ketimin, carbamat hodc cac

hdn hop ciia chung.
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11. Ché phdm ma dién theo diém 7, trong d6 sulfua bao gdm sulfua chirc hydroxy.

12. Ché phim ma dién theo diém 11, trong d6 sulfua chirc hydroxy bao gdm

thiodietanol.

13. Ché phém ma dién theo diém 1, trong d6 polyme cation dugc tao ra béng cach

trung hoa it nhat mot phin guanidin béi axit.

14. Ché phém ma dién theo diém 13, trong d6 axit bao gém axit axetic, axit lactic,
axit sulfamic, axit metansulfonic, axit dimetylolpropionic, axit para toluensulfonic,

axit formic hodc hdn hop clia chiing.
15. Ché phdm ma dién theo diém 14, trong d6 axit bao gdm axit sulfamic.

16. Ché pham ma dién theo diém 1, trong d6 ché phdm ma dién nay hau nhu khong

chira cac chat xuc tac kim loai.

17. Ché phdm ma dién theo diém 1, trong d6 ché phdm ma dién ndy bao gdm

polyme va tic nhan hda ran cda no.

18. Ché phim ma dién theo diém 17, trong d6 it nhdt mot phin téc nhan héa rén

duoc lién két héa hoc véi polyme.

19. Ché phém ma dién theo diém 17, trong do it nhit mot phén tac nhan héa rin

khong duoc lién két hoa hoc véi polyme.

20. Ché phdm ma dién theo diém 17, trong d6 tic nhén héa rin bao gdm uretan,

isoxyanat, este hodc hdn hgp ciia chiing.

21. Ché phdm ma dién theo diém 20, trong d6 tic nhan héa rin bao gdm uretan va

trong d6 mot phan cua tic nhan héa réin dugc che it nhit mot phan.

22. Ché phdm ma dién theo diém 20, trong d6 tic nhan hoa rén uretan bao gdm san

phim phén tmg ctia polyamin va cacbonat.
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23. Ché phdm ma dién theo diém 8 hodc 22, trong d6 cacbonat di néu bao gébm

cacbonat vong.

24. Ché pham ma dién theo diém 23, trong d6 cacbonat vong bao gdm cacbonat
vong nhu etylen cacbonat, propylen cacbonat, butylen cacbonat hodc cac hdn hop

cua chung.

25. Ché phdm ma dién theo diém 22, trong d6 cacbonat vong bao gdm propylen

cacbonat va polyamin bao gém bis-hexametylen triamin.

26. Ché pham ma dién theo diém 22, trong d6 polyamin bao gém dietylen triamin,
dipropylen triamin, bis-hexametylen triamin, isophoron diamin, 4'-bis-
aminoxyclohexylamin, xylylen diamin, N-hydroxyetyl etylen diamin, hexametylen

triamin, trisaminoetylamin ho#c hdn hop ciia chiing.
27. Ché phim ma dién theo diém 22, trong d6 polyamin bao gdm amin béc nhét.

28. Ché phém ma dién theo diém 27, trong d6 amin bic nhit cia polyamin dugc

phan tng véi cacbonat da néu.

29. Ché phdm ma dién theo diém 17, trong d6 tac nhan héa rin bao gbm san phdm

phén Uing cua isoxyanat va ruou.

30. Ché phdm ma dién theo diém 29, trong d6 tac nhan héa rin bao gbm isoxyanat

béo, isoxyanat thom hoic hdn hgp ciia chiing.

31. Ché phdm ma dién theo diém 30, trong d6 tic nhan hoa rén bao gbm isoxyanat
thom va trong d6 isoxyanat thom dugc che it nhit mot phan boi rugu monoproton

(monoprotic alcohol).

32. Ché phdm ma dién theo diém 31, trong d6 rwgu monoproton bao gdm metanol,
etanol, propanol, isopropyl ruwou, butanol, 2-etylhexanol, butoxyetanol,

hexyloxyetanol, 2-etylhexyloxyetanol, n-butanol, xyclohexanol phenyl carbinol,
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metylphenyl carbinol, etylen glycol monobutyl ete, dietylen glycol monobutylet,

etylen glycol monometylet, propylen glycol monometylet hoic hdn hop ciia ching.

33. Ché pham ma dién theo diém 17, trong d6 tac nhan héa ran bao gdm san phdm

phan ing ctia guanidin va isoxyanat.

34. Ché phidm ma dién theo diém 33, trong d6 isoxyanat bao gdm isoxyanat béo,

isoxyanat thom ho#ic hdn hgp ciia ching.

35. Ché phdm ma dién theo diém 1, trong d6 guanidin vong c6 cong thirc ciu tao

(IT) va/hodc (III)

(n
R3 R4

R7
R6

(i)
R3. R4

R2
R1—1 in—F5

N=(
N—R6

/

R7

trong d6 mdi R1, R2, R3, R4, R5, R6, R7 bao gébm hydro, alkyl vong, aryl, vong
thom, co kim, ciu tric polyme hodc ciing nhau c6 thé tao alkyl vong, aryl hodc ciu
tric vong thom va trong d6 R1, R2, R3, R4, RS, R6 va R7 c6 thé 1a giéng nhau

hoéc khac nhau va trong d6 n> 1.
36. Ché pham ma dién theo diém 35, trong d6 n> 2.

37. Ché phém ma dién theo diém 36, trong d6 n> 3,8
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38. Ché phim ma dién theo diém 1, trong d6 guanidin vong la da vong va c6 cong

thire cdu tao (IV) va/hoic (V):

av)
Y]
R3, R4
R2 5
R1 nN —R6
N=L{_ R7
N Rs
R9

trong do mdi R1, R2, R3, R4, R5, R6, R7, R8 hoic R9 bao g&‘)m hydro, alkyl vong,
aryl, vong thom, co kim, cdu tric polyme hoic cling nhau c6 thé tao alkyl vong,
aryl hoidc cAu trac thom va trong d6 R1, R2, R3, R4, R5, R6, R7, R8 va R9 ¢6 thé
1a gidng nhau hoic khic nhau va trong d6 ci n va m déu > 1 va trong d6 n va m ¢6

thé 13 gidng nhau hoic khac nhau.

39. Ché phém ma dién theo diém 38, trong d6 n = m.

40. Ché phdm ma dién theo diém 39, trong d6 nvam= 1.

41. Ché phém ma dién theo diém 39, trong d6 nvam = 2.

42. Ché phim ma dién theo diém 38, trong d6 n khong bang m.

43. Ché phdm ma dién theo diém 42, trong d6n=1vam=2.

44. Ché pham mé dién theo diém 1, trong d6 guanidin vong khong dugc thé.

45. Ché phdm ma dién theo diém 1, trong d6 guanidin vong dugc thé.

-79-



21264

46. Ché phém ma dién theo diém 44, trong d6 guanidin vong bao gE‘)m 1,5,7-

triazabixyclo[4.4.0]dec-5-ene.

47 Ché phidm ma dién theo diém 1, trong d6 ché phim ma dién nay con bao gdm
kim loai, kim loai oxit, mudi kim loai, alkyl kim loai, alkyl kim loai oxit, alkyl mubi

kim loai hodc hdn hop ctia ching.

48. Ché pham ma dién theo diém 47, trong d6 kim loai, kim loai oxit, mudi kim
loai, alkyl kim loai, alkyl kim loai oxit, alkyl mudi kim loai bao gdm bismut, thiéc,
ytri, lantan, coban, xeri, magie, k&m, ziriconi, titan, magie, vonfram, molypden hodc

hdn hop ctia ching.

49. Ché phim ma dién theo diém 1, trong d6 guanidin vong ctia vong guanidin bao
gbm tir 0,01% dén 7% trong luong tinh theo téng trong luong céc nhya rin cia ché

pham ma dién.

50. Ché phim ma dién theo diém 1, trong d6 guanidin vong nay c6 mat véi lugng tir
0,2% dén 4% trong luong tinh theo téng trong lugng nhya rdn cia ché phém ma

dién.

51. Ché phidm ma dién theo diém 1, trong d6 ché phdm ma dién nay bao gdm chét

mang chinh va trong d6 chit mang chinh nay bao gdm guanidin vong.

52. Ché phém ma dién theo diém 1, trong do ché phém ma dién nay bao gém chét

mang nghién va trong d6 chit mang nghién nay bao gdm guanidin vong.

53. Ché pham ma dién theo diém 1, trong d6 ché phdm ma dién nay con bao gdm
chit phu gia didu chinh vét 16m va trong d6 chit phu gia diéu chinh vét 1m nay bao

gom guanidin vong.

54. Ché pham ma dién theo diém 1, trong d6 ché phdm ma dién nay con bao gdm

gel té vi va trong d6 gel t& vi nay bao gdm guanidin vong.
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55. Ché phém ma dién theo diém 1, trong do ché phém ma dién nay bao gém san

phim phan mg ctia guanidin va thanh phan don chic.

56. Ché phim ma dién theo diém 55, trong d6 thanh phin don chirc 1a thanh phan
mono glyxidyl.

57. Ché phdm ma dién theo diém 55, trong d6 thanh phin mono glyxidyl bao gdm
phenol glyxidal ete, 2 etylhexyl glyxidal ete, decanoic axit glyxidyl este hoic hon
hop cua ching.

58. Ché phdm ma dién bao gdm séan pham phan tmg polyme cation cta polyme va
guanidin vong, trong d6 san phdm phan tng polyme cation bao gébm nhém chirc
hoat tinh.

59. Ché phim ma dién theo diém 58, trong d6 polyme bao gdm nhém chirc epoxy
va trong d6 guanidin vong dugc phan ing vao trong polyme nay qua phan ung cia

guanidin va nhém chuic epoxy.

60. Ché phdm ma dién theo diém 58, trong d6 tac nhan héa rin dugc che it nhit mot

phén.
61. Ché phdm ma dién theo diém 58, trong d6 tac nhan hoa rin bao gbm isoxyanat.
62. Ché phdm ma dién bao gdm polyme c6 guanidin vong va uretan.

63. Ché phdm ma dién theo diém 62, trong d6 guanidin vong duge két hop vao

trong polyme qua phan tng vd§i nhém chire epoxy ciia polyme.

64. Ché phdm ma dién theo diém 62, trong d6 uretan dugc din xudt tir san phdm
phan ng cta polyamin va cacbonat vong va trong d6 san phim phéan tmg dugc
phan tng vao trong polyme nay thong qua phan Gng véi nhém chirc epoxy cua

polyme.

65. Ché phdm ma dién theo diém 64, trong d6 san phim phan mg bao gdm amin

béc nhat va amin béc hai va trong d6 san pham phan (ng dugc phan (ng vao trong
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polyme ndy thong qua phan Gng cia amin bac hai v6i nhém chic epoxy cua

polyme.

66. Nén dugc ma boi ché phdm ma dién theo diém bt ky trong sd cac diém tir 1 dén
65.
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