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Linh vie ki thuat dwgc dé cap

Sang ché dé cap dén muébi axit diorganylphosphinic, ché phim chira mubi nay va
phuong phap san xuit mudi va ché phdm nay.
Tinh trang k§ thuit ciia sang ché

Theo giai phap da biét, mudi axit dialkylphosphinic, con dugc goi 1a
dialkylphosphinat, dugc sir dung trong hdn hop chét 1am cham chay nhu mudi Mg, Ca,
Al Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hoéc K.

Chinh muébi axit dialkylphosphinic va cac mudi hitu co khac ctia axit phosphinic
con dugce goi chung 1a mubi axit diorganylphosphinic.

Hon hop chéit 1am cham chdy theo giai phap da biét c6 dd bén nhiét han ché.
Chung c6 hiéu qua trong khoang nhiét d¢ bi gidi han trong d6 vt liéu ban dau co thé
duogc trdn tu polyme, chit 1am cham chay, soi thuy tinh va cac chét phu gia khac dé tao
hop chit duc polyme 1am chdm chdy. Khoang nhiét d nay duoc goi 1a cira sd xr Iy bi
chin béi gidi han nhiét 4o trén va dudi.

Gi6i han nhiét d6 duéi phat sinh 1a do chi hon va trén mdt nhiét do nhit dinh thi
do nhé6t cua polyme méi du thép dé c6 thé dugc van chuyén va co thé tron 14n trong
may moc.

Nhiét do trén dugc biéu hién gian tiép & su pha v& vt liéu tho va sau d6 1a su 1én
hoa ctia san phdm bi phé v& khi hop chit dic polyme 1am cham chdy va san pham dtc
polyme dugc bao quan trong didu kién 4m. Néu polyme bi pha hity, gid tri do bén co
hoc cta san phém dac polyme lam chdm chdy (modun dan hdi, d6 bén déo, 4o gian dai
t6i durt) cling c6 thé bi giam.

Ban chét k§ thuit ciia sang ché

Do d6 muc dich cta sang ché 1a @& xu4t hdn hop chit 1am cham chay bén nhiét
hon ¢6 ctra s6 xit Iy rong.

Muc dich nay dat dugc bang mubi axit diorganylphosphinic chira sit.

D3 bit ngd phat hién 13, mubi axit dibrganylphosphinic theo sang ché co cira sb

Xt 1y rong hon trong qu4 trinh trdn cac hop chét duc polyme l1am chidm chay va trong
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qua trinh dac phun €p san phim dtc polyme 1am cham chéy va ddng thoi thé hién kha

nang lam cham chay tdt.

Sang ché do d6 d& cap dén mudi axit diorganylphosphinic chira sat v6i luong tir
0,0001% dén 99,9999% theo khdi lugng.

MO ta chi tiét sang ché

Mubi axit diorganylphosphinic t6t hon 13 théa mén cong thie (II)

0 -
R? N e I
~ LI 0 Mm 1-y"n/m'vI n y ()
R
(1-y*n/m)*m+y*n
trong d6
R! vaR? 1a gibng hodc khéac nhau va 1a Ci-Cis-alkyl mach thang, mach nhénh hodc

vong, C¢-Cis-aryl, C7-Cis-arylalkyl va/hodc Cr-Cis-alkylaryl, hodc cung tao thanh it

nhét mot vong,

y nam trong khoang tir 0,00001 dén 0,091,

m nam trong khoang tir 1 dén 4 va

n nam trong khoang tir 2 dén 3,

M 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hodc K va
M la Fe.

Tét hon 13, R!, R? & cong thic (I) 12 gidng hodc khac nhau va doc 13p 1a metyl,
etyl, n-propyl, isopropyl, n-butyl, tert-butyl, n-pentyl, 2-pentyl, 3-pentyl, 2-metylbutyl,
3-metylbutyl  (isopentyl), 3-metylbut-2-yl, 2-metylbut-2-yl,  2,2-dimetylpropyl
(neopentyl), hexyl, heptyl, octyl, nonyl, dexyl, xyclopentyl, xyclopentyletyl,
xyclohexyl, xyclohexyletyl, phenyl, phenyletyl, metylphenyl va/hodc metylphenyletyl.

Mudi axit diorganylphosphinic tdt hon 1a thda man cong thirc (II)
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avab 1a gibng hodc khac nhau va mdi a va b doc 1ap nam trong khoang tir 1 dén 9

va nhom CaHa+1 va CoHab+1 ¢6 thé 1a mach thang hodc mach nhanh va

y nim trong khoang tir 0,00001 dén 0,091,

m nim trong khoang tir 1 dén 4 va

n nim trong khoang tir 2 dén 3,

M 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hodc K va
M la Fe.

Tét hon 13, sit & dang sat(Il) dialkylphosphinat va/hodc sat(T1I)
dialkylphosphinat.

T6t hon 14, M va M' & dang hop chit ion ddng nhét véi anion (CaHaat1)
(CoH2p+1)POs.

Tbt hon 13, mubi diorganylphosphinic con chira ion telome, trong d6 ion telome
nay c6 cong thire thuc nghiém (VI)

H-(CwHaw)x P(0)(0®) (CxHax)-H(VI)

trong d6, & cong thirc (VI), doc 1ap véi nhau,
k nim trong khoang tir 1 dén 9, 1 nim trong khoang tir 1 dén 9,
w nam trong khoang tir 2 dén 9,x nim trong khoang tir 2 dén 9.

Tbt hon 13, & cong thic (VI), mdi w va x nim trong khoang tir 2 dén 4 va mdi k
va | nim trong khoang tir 1 dén 4.

Tt hon nita 13, & cong thire (VI), mdi w va x 1a 2 hodc 3 va mdi k va | ndm trong
khoéang tir 1 dén 3.

Tt hon 13, mudi diorganylphosphinic theo mot hodc nhidu diém trong sd cac
diém tir 1 dén 9 chura

a)  tir 60 dén 99,8999 P% muébi dialkylphosphinic c6 cong thue (IT) va

b) 0,1 dén 40 P% ion telome c6 cong thire (VI),
trong d6 tdng cia a) va b) 1a 100 P%, véi didu kién 12 m&i mudi diorganylphosphinic c6

cong thirc (II) va ion telome c6 cong thire (VI) 1a hop chét khac nhau.
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Tbt hon 13, mudi diorganylphosphinic va ion telome & dang hop chét ion ddng
nhét dang mudi kim loai ctia chiing, c6 nghia 1a ion telome duoc két hop vao mudi cua
axit diorganylphosphinic/telome ¢ dang ion hoa.

Tét hon 13, ion M, M?, (CaHaar1)(CoHap+1)PO2", H-(CoHaw)iPO2 (CxHax)-H va
anion cla axit etylbutylphosphinic, axit dibutylphosphinic, axit etylhexylphosphinic,
axit butylhexylphosphinic, axit etyloctylphosphinic, axit sec-butyletylphosphinic, axit
1-etylbutyl(butyl)phosphinic, ~axit etyl(1-metylpentyl)phosphinic,  axit di-sec-
butylphosphinic (axit di(1-metylpropyl)phosphinic), axit propyl(hexyl)phosphinic, axit
dihexylphosphinic, axit hexyl(nonyl)phosphinic, axit propyl(nonyl)phosphinic, axit
dinonylphosphinic, axit dipropylphosphinic, axit butyl(octyl)phosphinic, — axit
hexyl(octyl)phosphinic, axit dioctylphosphinic, axit etyl(xyclopentyletyl)phosphinic,
axit butyl(xyclopentyletyl)phosphinic, axit etyl(xyclohexyletyl)phosphinic, axit
butyl(xyclohexyletyl)phosphinic, axit etyl(phenyletyl)phosphinic, axit
butyl(phenyletyl)phosphinic, axit etyl(4-metylphenyletyl)phosphinic,

axit butyl(4-metylphenyletyl)phosphinic, axit butylxyclopentylphosphinic,

axit butylxyclohexyletylphosphinic, axit butylphenylphosphinic, axit etyl(4-
metylphenyl)phosphinic va/hodc axit butyl(4-metylphenyl)phosphinic

cung tao thanh hgp chit ion ddng nhat.

Tét hon 13, ion telome & dang mudi kim loai cia ching, 1a mudi kim loai ctia axit
etylbutylphosphinic, ~ axit dibutylphosphinic, axit etylhexylphosphinic,  axit
butylhexylphosphinic, axit etyloctylphosphinic, axit sec-butyletylphosphinic, axit 1-
etylbutyl(butyl)phosphinic,  axit etyl(1-metylpentyl)phosphinic,  axit  di-sec-
butylphosphinic (axit di-1-metylpropylphosphinic), axit propyl(hexyl)phosphinic, axit
dihexylphosphinic, axit hexyl(nonyl)phosphinic, axit propyl(nonyl)phosphinic, axit
dinonylphosphinic, axit dipropylphosphinic, axit butyl(octyl)phosphinic, —axit
hexyl(octyl)phosphinic, axit dioctylphosphinic, axit etyl(xyclopentyletyl)phosphinic,
axit butyl(xyclopentyletyl)phosphinic, axit etyl(xyclohexyletyl)phosphinic, —axit
butyl(xyclohexyletyl)phosphinic, axit etyl(phenyletyl)phosphinic, axit
butyl(phenyletyl)phosphinic, axit etyl(4-metylphenyletyl)phosphinic, axit butyl(4-
metylphenyletyl)phosphinic, axit butylxyclopentylphosphinic, axit
butylxyclohexyletylphosphinic, axit butylphenylphosphinic, axit etyl(4-
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metylphenyl)phosphinic va/hodc axit butyl(4-metylphenyl)phosphinic, va kim loai cia
mudi kim loai dén tir nhém Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li,
Na va/hoac K.
Tbt hon 13, mudi diorganylphosphinic theo sang ché co:
c& hat ndm trong khoang tir 0,1 dén 1000 pm,
mat dd khéi nim trong khoang tir 80 dén 800 g/L,
mat do da 1én/khdi luong riéng ting hat nam trong khoang tir 100 g/L dén 1100 g/L,
gdc nghi nam trong khoang tlr 5 dén 45 4o,
dién tich bé mat BET nam trong khoang tir 1 dén 40 m%/g,
gia tri mau L nam trong khoang tur 85 dén 99,9,
gia tri mau a nim trong khoang tir -4 dén +9 va
gid tri mau b ndm trong khoang tir -2 dén +6.
Tét hon nita 13, mubi diorganylphosphinic theo sang ché co:
¢& hat ndm trong khoang tir 0,5 dén 800 pm,
mat d6 khdi/khdi lugng riéng timg hat nim trong khoang tir 80 g/L dén 600 g/L,
mat do da lén ndm trong khoang tir 600 g/L dén 800 g/L va
g6c nghi ndm trong khoang tir 10 dén 40 do.
Séang ché con d& cap dén quy trinh san xuit mudi diorganylphosphinic theo mét
hodc nhidu diém trong sb cac diém tr 1 dén 14, bao gdm:
a) & giai doan xtr Iy 1 bd sung tir 0,9 dén 1,1 phan t& cta olefin v6i mdi P
vao mudi tan trong nuéc clia axit hypophosphoro hodc chinh axit nay,
b) & giai doan xur ly 2 bd sung tir 0,9 dén 1,1 phan ti bd sung ca olefin véi
mdi P vao hop chét trung gian tir a) dé tao axit dialkylphosphinic hodc mudi cia
no,
c) ¢ giai doan xur ly 3 bd sung mot dén 9 phan tit olefin khac vao tir 0% dén
20% phan tt dialkylphosphinat tlr giai doan xu 1y 1, dé tao thanh telome,
d) & giai doan xi Iy 4 tién hanh két tinh hop chit trung gian tir b) hodc c) véi

mudi kim loai va mudi sat.
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Sang ché d& cap dén quy trinh san xudt mudi diorganylphosphinic khac nhu
duoc bao hd & mot hoac nhiéu diém trong s6 cac diém tir 1 dén 14, bao gém:

a) & giai doan xir Iy 1 bd sung tir 0,9 dén 1,1 phén tir cta olefin v6i mdi P

vao mudi tan trong nudce cuia axit hypophosphoro hodc chinh axit nay,

b) & giai doan xtt 1y 2 bd sung tir 0,9 dén 1,1 phan tir bd sung ciia olefin véi

mdi P vao hop chéit trung gian tir a) dé tao axit dialkylphosphinic hodc mudi cia

no,

C) & giai doan xur ly 3 bd sung tir mot dén 9 phan t olefin khac vao tir 0%

dén 20% phan tir dialkylphosphinat tir giai doan xur ly 1, dé tao thanh telome,

d) & giai doan xit 1y 4 tién hanh két tinh v6i mudi kim loai va/hodc mubi sat

va

€) ¢ giai doan xur ly 5 tién hanh ddng két taa hop chét trung gian tir d) véi

mudi kim loai hodic mudi sat.

Tét hon 13, dang mubi telome ddng két tha voi mubi diorganylphosphinic ma da
két hop sét ion.

Quy trinh khéc dé san xuét mubi diorganylphosphinic theo mt hodc nhiéu diém
trong sb cac diém tr 1 dn 14 bao gdm:

a) & giai doan xur ly 1 bd sung tir 0,9 dén 1,1 phan t& cta olefin véi mdi P

vao mubi tan trong nuéc clia axit hypophosphoro hodc chinh axit nay,

b) & giai doan xtr ly 2 bd sung tir 0,9 dén 1,1 phén t& bd sung cua olefin véi

mdi P vao hop chit trung gian tir a) dé tao axit dialkylphosphinic hodc mudi cia

no,

C) & giai doan xtr ly 3 tién hanh két tinh v6i muéi kim loai vi/hoic mubi sat

va

d) sau d6 & giai doan xt 1y 4 tron céc telome bang phuwong phap vét ly.

Tét hon 13, cac telome duge trén bang phuong phap vat ly dudi dang vat chét voi
mubi diorganylphosphinic nhung da két hop st ion.

Mubi s&t tét hon 12 florua, clorua, bromua, iodua, iodat, perclorat, oxit, hydroxit,
peroxit, superoxit, sulfat, hydrosulfat, sulfat hydrat, sulfit, peroxosulfat, nitrua,

phosphua, nitrat, nitrat hydrat, nitrit, phosphat, peroxophosphat, phosphit,
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hypophosphit, pyrophosphat, cacbonat, hydrocacbonat, hydroxit cacbonat, cacbonat
hydrat, silicat, hexaflosilicat, hexaflosilicat hydrat, stannat, borat, polyborat,
peroxoborat, thioxyanat, Xyanat, Xyanua, cromat, cromit, molybdat, permanganat,
format, axetat, axetat hydrat, trifloaxetat hydrat, propionat, butyrat, valerat, caprylat,
oleat, stearat, oxalat, tartrat, xitrat, xitrat co ban, xitrat hydrat, benzoat, salixylat, lactat,
lactat hydrat, acrylat, maleat, mudi cla axit sucxinic, mudi cta glyxin, phenoxit, para-
phenolsulfonat, para-phenolsulfonat  hydrat, —axetylaxetonat hydrat, tannat,
dimetyldithiocarbamat, triflometansulfonat, alkylsulfonat va/hodc aralkylsulfonat.

Duoc uvu tién 1 st dung mudi diorganylphosphinic theo sang ché 1am hop chat
trung gian cho cac qué trinh tong hop thém, lam chat gén két, 1am chét lién két ngang
hodc chat lam tiang tbc do trong qué trinh héa ran nhua epoxy, polyuretan va nhua
polyeste chua bdo hoa, lam chét 1am 6n dinh polyme, lam ché phdm bao vé cay trong,
lam tac nhan cang héa, lam phu gia dau khoang, lam chét chéng an mon, trong Ung
dung ché phdm rira va 1am sach va trong ing dyng dién ti.

Cu thé hon 13, mudi diorganylphosphinic theo sang ché dugce st dung 1am chit
lam cham chay, lam chat 1am cham chay cho 16p son béng va 16p truong phdng, 1am
chét 1am cham chay cho gd va céc san pham xenluloza khéc, lam chit 1am cham chéay
c¢6 hoat tinh phan ng va/hodc khdng c6 hoat tinh phan tng cho polyme, dé san xuit
hop chét dac polyme 1am cham chay, dé san xuét san phim ddc polyme lam cham chay
va/hodc dé tao ra polyeste va chat 1am cham chdy soi xenluloza nguyén chét va pha
béng cach tim.

DPuoc uu tién 1a viéc stt dung néu trén trong do mubi diorganylphosphinic theo
mot hodc nhidu diém trong s6 cac didm tr 1 dén 14 duoc st dung cung voi chét c6 tac
dung hiép dong, chat co tac dung hiép ddng nay 1a melamin phosphat, dimelamin
phosphat, pentamelamin triphosphat, trimelamin  diphosphat, tetrakismelamin
triphosphat, hexakismelamin  pentaphosphat, melamin  diphosphat, melamin
tetraphosphat, melamin pyrophosphat, melamin polyphosphat, melam polyphosphat,
melem polyphosphat va/hodc melon polyphosphat; hodc san pham tring ngung
melamin nhu melam, melem va/hodc melon; hodc oligomeric este cla tris(hydroxyetyl)
isoxyanurat vé&i axit polycarboxylic thom, benzoguanamin, tris(hydroxyetyl)
isoxyanurat, allantoin, glycoluril, melamin, melamin xyanurat, ure Xyanurat,

dixyandiamit va/hogc guanidin; hodc phosphat chira nito ¢6 cong thire (NHa)yHzyPO4

-8
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hodc (NH4PO3), voiy =1 dén 3 vaz =1 dén 10 000; hoic nhom phosphit, nhom
pyrophosphit, nhém phosphonat, nhdm pyrophosphonat; hogc silicat, zeolit, silic oxit,
gém bot, hop chit kém, vi du kém borat, kém cacbonat, k&m stanat, k&m hydroxystanat,
k&m phosphat, k&m sulfua, kém oxit, kém hydroxit, thiéc oxit hydrat, kém silicat co
ban, k&m molybdat, magie hydroxit, hydrotalxit, magie cacbonat, canxi magie
cacbonat; hoic mubi cta axit etylphosphonic, ctia axit propylphosphonic, ctia axit
butylphosphonic, ctia axit n-butylphosphonic, ctia axit sec-butylphosphonic, cua axit
hexylphosphonic va/hodc ctia axit octylphosphonic.

Puoc uvu tién 1a viéc st dung trong d6 cac chét phu gia khac dugc st dung, cac
chét phu gia nay 1a chit chéng oxy hoa, chit 1am n dinh v&i tia UV, chét 1am 6n dinh
v0i tia gamma, chét 1am 6n dinh thiy phan, chét chdng tinh dién, chét nhii héa, chét tao
do trong, chit déo hoa, chit phu gia xt ly, chét chéng va dap, thudc nhudm, chét tao
mau va cac chét khac.

Cu thé hon 13, trong cac g dung néu trén,

tir 0,0001% dén 99,7999% khéi luong 14 mudi diorganylphosphinic theo mot
hogic nhidu diém trong s6 céc diém tir 1 dén 14,

tir 0,1% dén 40% khdi lwong 1a chét c6 tac dung hiép ddng va

tir 0,1% dén 40% khdi lugng 1a cac chét phu gia dugc st dung, trong d6 tdng clia
c4c thanh phin 12 100% khéi lugng.

Cubi cung sang ché con d& cap dén hop chét duc polyme nhiét ran hodc nhiét
déo hodc san phém dic polyme 1am chdm chdy, mang, soi to va/hodc s¢i chira tir 0,5%
dén 45% khéi lugng 12 mudi diorganylphosphinic theo it nhit mot trong s cac diém tir
1 dén 14, tir 0,5% dén 95% khdi lugng 12 polyme nhiét déo hodc nhiét ran hodc hdn hop
ctia ching, tir 0% dén 55% khdi lwong 12 céc chit phu gia va tir 0% dén 55% khdi
lwgng 1a chit don hodc vat lidu gia cb, tng clia cac thanh phan 13 100% khéi lugng.

Tét hon 13, polyme cho tng dung néu trén chira polyme nhi¢t déo thudc loai
polystyren HI (chiu va dép), polyphenylen ete, polyamit, polyeste hodc polycacbonat,
va hdn hop hodc hdn hgp polyme thudc loai polyme ABS (acrylonitril-butadien-styren)
hoic PC/ABS  (polycacbonat/acrylonitril-butadien-styren) ~ hodgc ~ PPE/HIPS
(polyphenylen ete/polystyren HI), va/hodc polyme nhiét ran thudc loai nhua polyeste

hoic epoxy chua bao hoa.
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Nhu da dat ra ngay tir dau, mudi axit diorganylphosphinic theo sang ché thuong
xuyén nhét & dang mudi axit dialkylphosphinic.

Theo sang ché, tot hon néu, sit co thé dugc két hop & dang ion vao mudi axit
dialkylphosphinic hodc mudi telome cua axit dialkylphosphinic. Vi nhom
dialkylphosphinat va sit(IIT) dialkylphosphinat 1a ding cAu vé mait tinh thé hoc, ion
sat(Ill) duoc két hgp vao mang tinh thé nhom dialkylphosphinat. Didu nay duoc thé
hién bang cach thay dbi ddng bd truc ¢ ctia 6 don vi tinh thé hoc. Trong trudong hop do,
khoéng c6 hdn hop vat 1y.

Diéu nay dic biét dung v6i nhom dietylphosphinat va sat(IIT) dietylphosphinat

tuong Ung.
Bang 1: Két qua tinh thé hoc cta viéc két hop sit vao nhom tri(dietylphosphinat)
Ham lugng sit dietylphosphinat Chiéu dai ctia truc ¢ ctia 6 don vi tinh thé
hoc
[mol/(mol ciia st dietylphosphinat + [angstrom]
mol ciia nhom dietylphosphinat)]
0,00 9,068
0,16 9,092
0,31 9,125

Péi véi d6 bén ciia mudi dialkylphosphinic hodc mubi telome dialkylphosphinic
chéng lai su tach khi khudy, viéc két hop sit vao mang tinh thé cia kim loai khéc, trong
ban md ta nay 1a nhom, 1a c6 loi.

Khéng dinh trén day cling a4p dung twong tu cho mubi diorganylphosphinic chta
nhom khac véi nhém alkyl hodc nhom khéc véi nhom alkyl va nhom alkyl.

Mudi sét dé két hop ion tét hon 13 hop chit hoa tan.

Muébi sit d& két hop ion tét hon 1a mubi sit(IT) va/hogc sat(T1D).

Tét hon 13, mudi sit dé két hop ion va ddng két tua 1a mudi sat(Il) va/hodc
sat(IlI) v6i anion vd co clia nhém chinh thit bay (halogenua), vi du florua, clorua,
bromua, iodua; v6i anion ciia axit oxo ctua nhém chinh thir bay (hypohalit, halit,
halogenat, vi du iodat, perhalogenat, vi du perclorat); v4i anion cia nhom chinh thtt sdu
(chalcogenit), vi du oxit, hydroxit, peroxit, superoxit; vdi anion cua axit 0xo cia nhém
chinh thtt sdu (sulfat, hydrosulfat, sulfat hydrat, sulfit, peroxosulfat); voi anion cua

nhém chinh thtr nam (pnicogenit), vi du nitrua, phosphua; v6i anion cia axit oxo cua

-10-
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nhém chinh th&t nm (nitrat, nitrat hydrat, nitrit, phosphat, peroxophosphat, phosphit,
hypophosphit, pyrophosphat); véi anion ciia axit oxo cua nhom chinh thir tu (cacbonat,
hydrocacbonat, hydroxit cacbonat, cacbonat hydrat, silicat, hexaflosilicat, hexaflosilicat
hydrat, stannat); v6i anion cua axit oxo ciia nhém chinh tht ba (borat, polyborat,
peroxoborat); v4i anion cua pseudohalit (thioxyanat, Xyanat, Xyanua); v6i anion cua
axit oxo ctia kim loai chuyén tiép (cromat, cromit, molybdat, permanganat).

Tét hon 13, mudi sit dé két hop ion va ddng két tia 1a mudi sat(Il) va/hodc
sat(III) v6i anion hitu co tr nhém axit mono-, di-, oligo- va polycarboxylic (mudi cta
axit formic (format)), ciia axit axetic (axetat, axetat hydrat), cia axit trifloaxetic
(trifloaxetat hydrat), propionat, butyrat, valerat, caprylat, oleat, stearat, cua axit oxalic
(oxalat), ciia axit tartaric (tartrat), axit xitric (xitrat, xitrat co' ban, xitrat hydrat), axit
benzoic (benzoat), salixylat, axit lactic (lactat, lactat hydrat), axit acrylic, axit maleic,
axit sucxinic, clia axit amin (glyxin), ciia nhém chirc hydroxo axit héa (phenoxit, v.v.),
para-phenolsulfonat, para-phenolsulfonat hydrat, axetylaxetonat hydrat, tannat,
dimetyldithiocarbamat, triflometansulfonat, alkylsulfonat, aralkylsulfonat.

Mubi sit duge wu tién dé két hop ion la sat(Il) va/hodc sat(I) borat, sulfat,
sulfat hydrat, hydroxosulfat hydrat, hydroxosulfat hydrat dugc trdn, oxysulfat, axetat,
nitrat, florua, florua hydrat, clorua, clorua hydrat, oxyclorua, bromua, iodua, iodua

hydrat va/hoic dan xuét axit carboxylic.

Mudi sét duoc wu tién cho hdn hop vat Iy 1a sit(IT) dialkylphosphinat.

S4t(IT) dialkylphosphinat dugc wu tién 1a sét(I) bis(dietylphosphinat), sat(1T)
bis(dipropylphosphinat), ~ sat(Il)  bis(butyletylphosphinat), sat(Il)  bis(n-

butyletylphosphinat), sat(IT) bis(sec-butyletylphosphinat), sat(ID)
bis(hexyletylphosphinat), sat(IT) bis(dibutylphosphinat), sat(IT)

bis(hexylbutylphosphinat) va/hodc sat(I) bis(octyletylphosphinat).

Muébi sit duge wu tién cho hdn hop vat ly 1a s&t(IIl) dialkylphosphinat.

S4t(IIT) dialkylphosphinat dugc wu tién la sat(IIl) tris(dietylphosphinat), sat(TII)
tris(dipropylphosphinat), ~ sat(Ill) tris(butyletylphosphinat), sat(Ill)  tris(n-

butyletylphosphinat), sat(T1T) tris(sec-butyletylphosphinat), sat(TIT)
tris(hexyletylphosphinat), sat(TIT) tris(dibutylphosphinat), sat(11I)

tris(hexylbutylphosphinat) va/hodc sat(I1I) tris(octyletylphosphinat).
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Telome dugc tao thanh nhd bd sung olefin vao ion hypophosphit. Khong chi hai
phan tr olefin dugc bd sung vao ion dialkylphosphinat, ma la mot vai. Mot hodc ca hai
chudi alkyl vi vay dugc kéo dai bing mot hodc nhiéu don vi olefin khac.

Telome dugc wu tién 1a telome c6 cong thie (V)

H-(CwHaw)k P(O)(OMe) (CxHax)i-H(V)
trong d6, & cong thie (V), ddc lap voi nhau,
k nam trong khoang tir 1 dén 9, 1 nim trong khoéang tir 1 dén 9, w nam trong khoang tir
2 d@n 9 va x nam trong khoang tir 2 dén 9 va Me 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr,
7Zn, Ce, Bi, Sr, Mn, Li, Na va/hodc K.

T4t hon 13, cac telome & dang mudi Al, Ti, Fe va/hoic Zn.

Trong trudng hop st dung etylen lam olefin dé diéu ché mubi dialkylphosphinic
theo sang ché, t&t hon 13 dugc tao thanh 1a telome cua loai axit etylbutylphosphinic, axit
dibutylphosphinic, axit etylhexylphosphinic, axit butylhexylphosphinic,
etyloctylphosphinat, v.v, va/hodc mudi cia ching.

Trong trudong hop propen, trinh tu 1a tuong tu.

Olefin dugc uu tién 1a eten, propen, 1-buten, 2-buten, 1-penten, 1-hexen va 1-

octen.

Hoéa hoc 1ap thé cling cho phép tao thanh chudi alkyl mach nhéanh, vi du sec-
butyletylphosphinat, 1-etylbutyl(butyl)phosphinat, etyl(1-metylpentyl)phosphinat, di-
sec-butylphosphinat (di(1-metylpropyl)phosphinat) v.v.

Telome chinh 12 hop chat phospho. Ham lugng cla ching dugc bio cao theo
phan trdm ciia tét ca thanh phan chira phospho (P%). N6 dugc xéc dinh bang 3'P NMR.

Anion telome c6 cdng thic (VI) duge md ta theo diém 7

H-(CwHaw)k P(0)(O®) (CxHax)-H(VI)
t6t hon 13 c6 thé duoc két hop vao mang tinh thé cia mudi dialkylphosphinic. Trong
treong hop do, mudi telome cia axit dialkylphosphinic vi vy ¢6 mét.

V6i d6 bén cla mudi dialkylphosphinic va mubi telome cua axit
dialkylphosphinic v6i su tach trong qué trinh khudy, kich c¢& hat nh6 dugc uu tién.

Puogc uu tién cu thé 1a kich ¢& hat trung binh dso cua

mudi dialkylphosphinic: 0,01-1000 pm,
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mubi telome cua axit dialkylphosphinic: 0,01-1000 pm,
dang ddng két tia axit dialkylphosphinic/mubi telome: 0,01-1000 pm,
hdn hop vat Iy axit dialkylphosphinic/mudi telome: 0,01-1000 pm,

Puogc vu tién cu thé 12 kich ¢& hat trung binh dso cia
mudi dialkylphosphinic: 0,1-90 pm,
mubi telome ctia axit dialkylphosphinic: 0,1-90 pm,
dang ddng két tia axit dialkylphosphinic/muéi telome: 0,1-90 um,
hdn hop vat Iy axit dialkylphosphinic/muéi telome: 0,1-90 pm,

Polyme t6t hon 13 bét ngudn tir nhém polyme nhiét déo nhu polyeste, polystyren
hoic polyamit, va/hodc polyme nhiét ran.

Polyme t&t hon 1a polyme cua mono- va diolefin, vi du polypropylen,
polyisobutylen, polybuten-1, poly-4-metylpenten-1, polyisopren hodc polybutadien, va
polyme bd sung cua xycloolefin, vi du xyclopenten hodc norbornen; va cling la
polyetylen (c6 thé tuy y duoc lién két ngang), vi du polyetylen mét do cao (HDPE),
polyetylen khéi lwong mol cao mat d§ cao (HDPE-HMW), polyetylen khéi lugng mol
siu cao mat do cao (HDPE-UHMW), polyetylen mat do trung binh (MDPE),
polyetylen mat do thdp (LDPE), polyetylen mét do thdp mach thing (LLDPE),
polyetylen méat do thap mach nhanh (BLDPE), va hdn hop cta ching.

Polyme t6t hon 1a copolyme ctia mono- va diolefin v6i nhau hodc véi céac vinyl
monome khéc, vi du etylen-propylen copolyme, polyetylen mat do thip mach thing
(LLDPE) va hdn hgp cua chung véi polyetylen mat do thap (LDPE), propylen-buten-1
copolyme, propylen-isobutylen copolyme, etylen-buten-1 copolyme, etylen-hexen
copolyme, etylen-metylpenten copolyme, etylen-hepten copolyme, etylen-octen
copolyme, propylen-butadien copolyme, isobutylen-isopren copolyme, etylen-alkyl
acrylat copolyme, etylen-alkyl metacrylat copolyme, etylen-vinyl axetat copolyme va
copolyme ctia chung v6i cacbon monoxit, hodc etylen-axit acrylic copolyme va mudi
cia chung (ionome), va cling 1a terpolyme cla etylen véi propylen va dien nhu
hexadien, dixyclopentadien hodc etylidenenorbornen; va cling la hdn hop cia cac
copolyme nay v6i nhau, vi du polypropylen/etylen-propylen copolyme, LDPE/etylen-
vinyl axetat copolyme, LDPE/etylen-axit acrylic copolyme, LLDPE/etylen-vinyl axetat

copolyme, LLDPFE/etylen-axit acrylic copolyme va xen k& hoic ngiu nhién
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polyalkylen/cacbon monoxit copolyme va hén hgp ctia chung véi cac polyme khac, vi
du polyamit.

Polyme t6t hon 13 nhyra hydrocacbon (vi du Cs-Co), bao gbm cai bién dugc hydro
héa cua chung (vi du nhya dinh) va hdn hgp ctia polyalkylen va tinh bot.

Polyme t&t hon 14 polystyren (Polystyrol 143E (BASF), poly(p-metylstyren),
poly(alpha-metylstyren).

Polyme t&t hon 1a copolyme clia styren hodc alpha-metylstyren v6i dien hodc
dan xuét acrylic, vi du styren-butadien, styren-acrylonitril, styren-alkyl metacrylat,
styren-butadien-alkyl acrylat va metacrylat, styren-maleic anhydrit, styren-acrylonitril-
metyl acrylat; hdn hop c6 do bén va cham cao cta styren copolyme va polyme khac, vi
du polyacrylat, dien polyme hodc etylen-propylen-dien terpolyme; va copolyme khéi
clia styren, vi du styren-butadien-styren, styren-isopren-styren, styren-etylen/butylen-
styren hodc styren-etylen/propylen-styren.

Polyme t6t hon 1a copolyme ghép cua styren hodc alpha-metylstyren, vi du
styren trén polybutadien, styren trén polybutadien-styren hodc polybutadien-acrylonitril
copolyme, styren va acrylonitril (hodc methacrylonitril) trén polybutadien; styren,
acrylonitril va metyl metacrylat trén polybutadien; styren va maleic anhydrit trén
polybutadien; styren, acrylonitril va maleic anhydrit hodc maleimit trén polybutadien;
styren va maleimit trén polybutadien, styren va alkyl acrylat/alkyl metacrylat trén
polybutadien, styren va acrylonitril trén etylen-propylen-dien terpolyme, styren va
acrylonitril trén polyalkyl acrylat hodc polyalkyl metacrylat, styren va acrylonitril trén
acrylat-butadien copolyme, va hdn hgp cua ching, nhu dugc biét, vi du, 12 polyme
ABS, MBS, ASA hodc AES.

Polyme t&t hon 1a polyme dugc halogen héa, vi du polyclopren, cao su clo,
copolyme dugc clo héa va brom hoéa cua isobutylen-isopren (cao su halobutyl),
polyetylen dugc clo héa hodc closulfon hoa, copolyme clia etylen va etylen dugce clo
hoa, epiclohydrin homo- va copolyme, polyme dic biét cua hop chét vinyl duoc
halogen hoéa, vi du polyvinyl clorua, polyvinyliden clorua, polyvinyl florua,
polyvinyliden florua; va copolyme ciia chung, nhu vinyl clorua-vinyliden clorua, vinyl

clorua-vinyl axetat hodc vinyliden clorua-vinyl axetat.
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Polyme t6t hon 14 polyme thu dugc tlr axit alpha,beta-chura bao hoa va dan xuét
cta chung, nhu polyacrylat va polymetacrylat, polymetyl metacrylat dugc lam tang sirc
bén va butyl acrylat, polyacrylamit va polyacrylonitril va copolyme cua monome dugc
vién dan véi nhau ho#ic véi cac monome chua bdo hoa khac, vi du acrylonitril-butadien
copolyme, acrylonitril-alkyl acrylat copolyme, acrylonitril-alkoxyalkyl acrylat
copolyme, acrylonitril-vinyl halogenua copolyme hodc acrylonitril-alkyl metacrylat-

butadien terpolyme.

Polyme tdt hon 1a polyme thu dugc tir rugu chua bdo hoa va amin hodc tir din
xuét acyl hodc axetal cua ching, nhu rugu polyvinyl, polyvinyl axetat, stearat, benzoat
hodic maleat, polyvinyl butyral, polyallyl phtalat, polyallylmelamin; va copolyme cua

ching véi olefin.

Polyme t6t hon 1a homo- va copolyme ciia ete vong, nhu polyalkylen glycol,
polyetylen oxit, polypropylen oxit hodc copolyme cua ching v6i bisglyxidyl ete.

Polyme t5t hon 1a polyaxetal, nhu polyoxymetylen, va polyoxymetylen d6 chira
comonome, vi du etylen oxit; polyaxetal dugc bién ddi v6i polyuretan nhiét déo, acrylat
hodc MBS.

Polyme t&t hon 14 polyphenylen oxit va sulfua va hdn hop cua chung véi styren
polyme ho#c polyamit.

Polyme tét hon 1a polyuretan thu dugc tir polyete, polyeste va polybutadien c6 ca
nhom hydroxyl d4u tan cung va polyisoxyanat béo hodc thom, va tién chét ctia ching.

Polyme tot hon la polyamit va copolyamit ma thu dugc tir diamin va axit
dicarboxylic va/hogc tir axit aminocarboxylic hogc lactam tuong g, nhu nylon 2/12,
nylon 4 (axit poly-4-aminobutyric, Nylon® 4, tr DuPont), nylon 4/6
(poly(tetrametylénadipamit)), Nylon® 4/6, tit DuPont), nylon 6 (polycaprolactam, poly-
6-axit aminohexanoic, Nylon® 6, tir DuPont, Akulon® K122, tir DSM; Zytel® 7301, tr
DuPont; Durethan® B 29, tr Bayer), nylon 6/6 ((poly(N JN'-hexametylenadipamit),
Nylon® 6/6, tit DuPont, Zytel® 101, tir DuPont; Durethan® A30, Durethan® AKV,
Durethan® AM, tr Bayer; Ultramid® A3, tr BASF), nylon 6/9
(poly(hexametylennonanamit), Nylon® 6/9, tx DuPont), nylon 6/10
(poly(hexametylensebacamit), Nylon® 6/10, tr DuPont), nylon 6/12
(poly(hexametylendodecanediamit), Nylon® 6/12, tr DuPont), nylon 6/66
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(poly(hexametylenadipamit-co-caprolactam), Nylon® 6/66, tir DuPont), nylon 7 (axit
poly-7-aminoheptanoic, Nylon® 7, tir DuPont), nylon 7,7 (polyheptametylenpimelamit,
Nylon® 7,7, tir DuPont), nylon 8 (axit poly-8-aminooctanoic, Nylon® 8, tr DuPont),
nylon 8,8 (polyoctametylensuberamit, Nylon® 8,8, tir DuPont), nylon 9 (axit poly-9-
aminononanoic, Nylon® 9, tir DuPont), nylon 9,9 (polynonametylenazelamit, Nylon®
9,9, tr DuPont), nylon 10 (axit poly-10-aminodecanoic, Nylon® 10, tir DuPont), nylon
10,9 (poly(decametylenazelamit), Nylon® 10,9, t DuPont), nylon 10,10
(polydecametylensebacamit, Nylon® 10,10, tr DuPont), nylon 11 (axit poly-11-
aminoundecanoic, Nylon® 11, tr DuPont), nylon 12 (polylauryllactam, Nylon® 12, tur
DuPont, Grillamid® 120, tir Ems Chemie), polyamit thom tién hanh tr m-xylen, diamin
va axit adipic; polyamit dugc didu ché tr hexametylendiamin va axit iso- va/hodc
terephtalic (polyhexametylenisophthalamit, polyhexametylenterephthalamit) va tuy y
chit dan hdi 1am chét cai bién, vi du poly-2,4,4-trimetylhexametylenterephthalamit
hodc poly-m-phenylenisophthalamit. Copolyme khdi cta polyamit néu trén voi
polyolefin, olefin copolyme, ionome hogc chit dan hdi duoc gén két hodc ghép vé mit
héa hoc; hodc véi polyete, vi du polyetylen glycol, polypropylen glycol hodc
polytetrametylen glycol. Ngoai ra, polyamit hodc copolyamit dugc bién d6i EPDM
hoic ABS; va polyamit duge tring ngung trong khi xt Iy ("h¢ polyamit RIM").

Ciing c6 thé st dung polyamit thom nhu PA4T, PA6T, PAIT, PA10T, PAI1T
va/hodc MXD6, polyamit vo dinh hinh nhu 6I/X va TPE-A “ctmg” va “mém”.

Polyme tdt hon 1a polyure, polyimit, polyamidimit, polyeteimit, polyesteimit,
polyhydantoin va polybenzimidazol.

Polyme t&t hon 1a polyeste ma thu dwgc tir axit dicarboxylic va dialcohol va/hodc
tir axit hydroxycarboxylic hodc lacton tuong Ung, nhu polyetylen terephtalat,
polybutylen terephtalat (Celanex® 2500, Celanex® 2002, tir Celanese; Ultradur®, tir
BASF), poly-1,4-dimetylolxyclohexan terephtalat, polyhydroxybenzoat, va polyete este
khdi ma thu duge tir polyete voi nhom dau hydroxyl; va ciing 1a polyeste dugc bién ddi
vGi polycacbonat hodc MBS.

Polyme tét hon 1a polycacbonat, polyeste cacbonat, polysulfon, polyete sulfon va

polyete keton.
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Polyme nhiét rén tot hon 1a formaldehyt polyme, epoxit polyme, nhya melamin-
phenolic polyme va/hodc polyuretan.

Polyme nhiét rén t6t hon 1a nhua epoxy.

Polyme nhiét rén t6t hon 1a nhya epoxy ma dugc hoa ran bang resol, phenol, din
xuét phenol va/hodc dixyandiamit, rugu va amin.

Nhua epoxy t6t hon 14 hop chét polyepoxit. |

Nhura epoxy tot hon 13 bét ngudn tir nhém ctia novolac va nhwa bisphenol A.

Polyme nhiét rén t6t hon 13 chira nhua polyeste chua bao hoa, polyeste chua béo
hoa duogc bién dbi dixyclopentadien, polyphenylen ete hodc butadien polyme; copolyme
khdi véi polybutadien hodc polyisopren khdi va khéi cta styren hodc alpha-
metylstyren; copolyme khéi vdi khdi polybutadien thir nhét va khéi polyetylen thtt hai
hodc khdi etylen-propylen, copolyme khéi voi khéi polyisopren tha nhit va khdi
polyetylen hodc etylen-propylen thir hai.

Polyme nhiét ran tdt hon 1a polyme trén co s& diu thyc vat epoxy hoa (dau dau
nanh/hat lanh epoxy hoa), dan xudt axit acrylic (axit acrylic, axit crotonic, axit
isocrotonic, axit metacrylic, axit Xinamic, axit maleic, axit fumaric, axit
metylmetacrylic) va hydroxyalkyl acrylat va/hodc hydroxyalkyl alkacrylat (hydroxyetyl
metacrylat, hydroxypropyl metacrylat, hydroxybutyl metacrylat, polyetylen glycol
metacrylat).

Polyme nhiét rén tot hon 13 duogc sir dung trong céac thanh phén cong tic dién,
cac thanh phﬁn trong két cdu xe 0 t0, k¥ thuat dién, dién tir, bang mach in, chit tAm
trude, hop chét két bao cho céc thanh phén dién, trong tau va két cAu canh quat, trong
g dung bén ngoai GFRP, ing dung trong nha va hé théng vé sinh, vat liéu k¥ thuat va
céc san phim khac.

Tét hon 13, polyme nhiét ran chira nhua polyeste chua bdo hoa (nhwya UP) thu
dugc tir copolyeste cia vat li¢u ban dau da bazo bdo hoa va chua bio hoa, dic biét 1a
axit dicarboxylic hodc anhydrit cua ching, v6i rugu polyhydric, va hop chét vinyl 1am
chét lién két ngang.

Nhua UP dugc hoa ran bing cach polyme hoa gbe tu do véi chét khéi dau (vi du
peroxit) va chét 1am ting tdc do.

Polyeste chua bdo hoa ¢6 thé chira nhom este 1am yéu td ndi trong chudi polyme.
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Axit dicarboxylic va din xufit chua bdo hoa duge vu tién dé didu ché polyeste 1a
axit maleic, maleic anhydrit va axit fumaric, axit itaconic, axit citraconic, axit
mesaconic. C4c axit ndy c6 thé duge pha 1én dén 200% mol, trén co s& cac thanh phan
axit chua bdo hoa, clia it nhit mot axit dicarboxylic bdo hoa béo hodc xycloaliphatic.

Axit dicarboxylic bdo hoa dugc uu tién la axit phtalic, axit isophtalic, axit
terephtalic, axit dihydrophtalic, axit tetrahydrophtalic, axit hexahydrophtalic, axit
endometylentetrahydrophtalic, axit adipic, axit sucxinic, axit sebacic, axit glutaric, axit
metylglutaric, axit pimelic.

Polyhydric dwgc wu tién, ddc biét la dihydric, tuy y ruou chua bdo hoa la
alkandiol va oxaalkandiol thong thudong c¢6 nhom khong ¢ vong hodc vong.

Monome chua bio hoa dugce uu tién ¢6 thé polyme hoa ddng thoi véi polyeste
chua bdo hoa tét hon 1a nhém vinyl mang, vinyliden hodc allyl, vi du tdt hon 1a styren,
ma con, vi du, styren alkyl héa hodc alkenyl hoa vong, trong do ﬁhém alkyl c6 thé chtra
1-4 nguyén tir cacbon, vi du vinyltoluen, divinylbenzen, alpha-metylstyren, tert-
butylstyren; vinyl este cua axit carboxylic c6 2-6 nguyén tir cacbon, t6t hon 1a vinyl
axetat, vinyl propionat, vinyl benzoat; vinylpyridin, vinylnaphtalen, vinylxyclohexan,
axit acrylic va axit metacrylic va/hodc este cia ching (t6t hon 1a vinyl, allyl va
methallyl este) c6 1-4 nguyén ti cacbon trong thanh phan rugu, amit va nitril cia
chung, maleic anhydrit, maleic monoeste va dieste c6 1-4 nguyén tir cacbon trong thanh
phin rugu, maleic mono- va -diamit hodc imit vong, nhu butyl acrylat, metyl
metacrylat, acrylonitril, N-metylmaleimit hodc N-xyclohexylmaleimit; hop chét allyl
nhu allylbenzen va allyl este nhu allyl axetat, diallyl phtalat, diallyl isophtalat, diallyl
fumarat, allyl cacbonat, diallyl phtalat, diallyl cacbonat, triallyl phosphat va triallyl

Xyanurat.

Hop chét vinyl dé lien két ngang dugc uu tién 12 styren.

Polyeste chua bdo hoa dugc uu tién ciing co thé mang nhém este trong chudi
nhénh, vi du polyacrylic este va polymetacrylic este.

Hé chét 1am ddng cting dugc vu tién 1a peroxit va chat lam ting toc d9.

Chét 1am tiang tdc do duge wu tién la chét khéi ddu dong thoi kim loai va amin

thom va/hodc anh sang UV va chat cam quang, vi du benzoin ete va chat xdc tac azo
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nhu azoisobutyronitril, mercaptan nhu lauryl mercaptan, bis(2-etylhexyl) sulfua va
bis(2-mercaptoetyl) sulfua.

Trong mot quy trinh san xuét copolyme 1am cham chdy, it nhét mot dicarboxylic
anhydrit chua bdo hoa etylen thu duoc tir it nhét mot axit C4-Cg—dicarboxylic, it nhét
mdt hop chéit vinylthom va it nh4t mot polyol duge ddng polyme héa va sau d6 dugc
cho phan ting véi hdn hop chit 1am cham chay theo sang ché.

C6 thé st dung véi duge uwu tién 1a polyeste chwa bdo hoa duoc bién dbi
dixyclopentadien ma thu dugc bing phan tng cua dixyclopentadien, maleic anhydrit,
nuéce, rugu bio hoa va tuy y axit da bazo khac. Polyeste dugc lién két ngang voi
monome c6 thé polyme héa gc tw do nhu styren dé tao nhua.

Polyme t&t hon 12 polyme lién két ngang ma thu dugc tir aldehyt va tir phenol,

ure hodc melamin, nhu nhwa phenol-formaldehyt, urea-formaldehyt va melamin-

formaldehyt.

Polyme t6t hon 14 chira nhya acrylic c6 thé lién két ngang ma thu dugc tir acrylic
este dugc thé, vi du tir epoxy acrylat, uretan acrylat hodc polyeste acrylat.

Polyme t6t hon 14 nhya alkyd, nhya polyeste va nhua acrylat ma dugc lién két
ngang v6i nhuya melamin, nhya ure, isoxyanat, isoxyanurat, polyisoxyanat hodc nhya
epOXxy.

Polyme t&t hon 13 nhya epoxy lién két ngang ma thu duogc tir hop chét béo,
xycloaliphatic, di vong hodc glyxidyl thom, vi du san pham ctia bisphenol A diglyxidyl
ete, bisphenol F diglyxidyl ete, duoc lién két ngang bang chit 1am déng ctng thong
thuong, vi du anhydrit hogc amin, c6 hodc khong co chét 1am ting tde do.

Chét nhiét rin dugc wu tién 1a polyme tir nhom cua Xyanat este, hdn hop xyanat
este/bismaleimit copolyme, bismaleimit/triazin epoxy va butadien polyme.

Butadien polyme dugc uu tién la copolyme khdi chtra 70%-95% khdi lugng clia
mdt hodc nhidu hop chit hydrocacbon thom dugc thé monovinyl c¢6 8-18 nguyén ti
cacbon va 30%-5% khéi luong cia mot hodc nhiéu dien lién hop ¢ 4-12 nguyén tix
cacbon va ty y chét lién két ngang.

T6t hon 13, hdn hop chét 1am cham chay theo sang ché ciing duogc st dung trong

hé nhyua bao gdm nhua polybutadien hodc nhua polyisopren hodc hdn hop cta ching
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v6i polyme chita butadien hodc isopren chua bdo hoa ma co thé tham gia lién két
ngang.

T6t hon 13, polyme 1a nhua epoxy lién két ngang ma thu duge tir hop chét béo,
xycloaliphatic, di vong hodc glyxidyl thom, vi du tir bisphenol A diglyxidyl ete,
bisphenol F diglyxidyl ete, duoc li€n két ngang bang chit lam ddong cting va/hodc chét
lam tang tdc do thong thuong.

Hop chét glyxidyl thich hop 1a bisphenol A diglyxidyl este, bisphenol F
diglyxidyl este, polyglyxidyl este clia nhya phenol formaldehyt va nhua cresol-
formaldehyt, polyglyxidyl este cta axit phtalic, axit isophtalic va axit terephtalic, va cua
axit trimellitic, hop chit N-glyxidyl cia amin thom va bazo nito di vong, va hop chit
di- va polyglyxidyl ctia rugu polyhydric béo.

Chét 1am dong ctng thich hgp 1a amin béo, xycloaliphatic, thom va di vong hodc
polyamin, nhu nhya etylendiamin, dietylentriamin, trietylentetramin, propan-1,3-
diamin, hexametylendiamin, aminoetylpiperazin, isophorondiamin, polyamidoamin,
diaminodiphenylmetan, ~diaminodiphenyl ete, diaminodiphenyl sulfon, anilin-
formaldehyt, 2,2,4-trimetylhexan-1,6-diamin, m-xylylendiamin,
bis(4-aminoxyclohexyl)metan, 2,2-bis(4-aminoxyclohexyl)propan, 3-aminometyl-3,5,5-
trimetylxyclohexylamin  (isophorondiamin), polyamidoamin, xyanoguanidin = va
dixyandiamit, va ciing la axit da bazo hodc anhydrit ctia chung, vi du phtalic anhydrit,
maleic  anhydrit, tetrahydrophtalic —anhydrit, metyltetrahydrophtalic  anhydrit,
hexahydrophtalic anhydrit va metylhexahydrophtalic anhydrit, va cling 1a phenol, vi du
nhya phenol-novolac, nhya cresol-novolac, nhua phtrc dixyclopentadien-phenol, nhua
phenol aralkyl, nhya cresolaralkyl, nhua naphtholaralkyl, nhya phenolaralkyl dugc bién
ddi biphenol, nhya phenol-trimetylolmetan, nhya tetraphenyloletan, nhya naphthol-
novolac, nhua ddng tring ngung naphthol-phenol, nhya ddng tring ngung naphthol-
cresol, nhua phenol dugc bién ddi biphenol va nhya phenol dugc bién ddi aminotriazin.
T4t ca cac chit 1am dong cing c6 thé dugc st dung mot minh hodc két hop v6i nhau.

Chét xtic tac hodc chat 1am ting té¢c dd thich hop dé lién két ngang trong polyme
héa 13 amin bac ba, benzyldimetylamin, N-alkylpyridin, imidazol, 1-metylimidazol, 2-
metylimidazol, 2-etyl-4-metylimidazol, 2-etyl-4-metylimidazol, 2-phenylimidazol, 2-

heptadexylimidazol, mudi kim loai cta axit hitu co, axit Lewis va mudi phitc amin.
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Polyme tét hon 12 polyme lién két ngang ma mot mat thu dugc tir aldehyt, va mat
khéac phenol, ure hoic melamin, nhu nhwa phenol-formaldehyt, ure-formaldehyt va
melamin-formaldehyt. Polyme t6t hon 14 chtra nhya acrylic c6 thé lién két ngang ma thu
dugce tir acrylic este dugce thé, vi du tr epoxy acrylat, uretan acrylat hodc polyeste

acrylat.

Polyeste polyol dugc uu tién thu dugc bang cach da trung ngung rugu da chirc
nhu etylen glycol, dietylen glycol, propylen glycol, 1,4-butandiol, 1,5-pentandiol,
metylpentandiol, 1,6-hexandiol, trimetylolpropan, glyxerol, pentaerythritol, diglyxerol,
glucoza va/hodc sorbitol, véi axit dibazo nhu axit oxalic, axit malonic, axit suxinic, axit
tartaric, axit adipic, axit sebacic, axit maleic, axit fumaric, axit phtalic va/hodc axit
terephtalic. Cac polyeste polyol nay co thé duoc st dung mdt minh hodc két hop.

Polyisoxyanat thich hgp 1a polyisoxyanat thom, vong béo va/hoic béo c6 khong
it hon hai nhém isoxyanat va hon hgp cta chung. Puge uu tién la polyisoxyanat thom
nhu tolyl diisoxyanat, metylen diphenyl diisoxyanat, naphthylen diisoxyanat, xylylen
diisoxyanat, tris(4-isocyanatophenyl)metan va polymetylenpolyphenylen diisoxyanat;
polyisoxyanat vong béo nhu metylendiphenyl diisoxyanat, tolyl diisoxyanat;
polyisoxyanat béo va hexametylen diisoxyanat, isophoron diisoxyanat, dimeryl
diisoxyanat, hdn  hgp  isome 1,1-metylenbis(4-isocyanatoxyclohexan-4,4’-
diisocyanatodixyclohexylmetan, 1,4-xyclohexyl diisoxyanat, san phdm Desmodur®
(Bayer) va lysin diisoxyanat va hdn hgp cta ching.

Polyisoxyanat thich hop la san pham dugc bién dbi ma thu dugc bing phan tmg
ctia polyisoxyanat véi polyol, ure, carbodiimit va/hodc biuret.

Polyme tét hon 1& nhya polyeste chua bdo hoa ma thu dugc tr copolyeste cua
axit dicarboxylic bdo hoa va chua bdo hoa voi rugu polyhydric, va hop chét vinyl lam
chét lién két ngang, va cling 12 cai bién 1am cham chéy, dugc halogen héa cla ching.

Polyme tét hon 14 nhya acrylic ¢6 thé lién két ngang ma thu dugc tir acrylic este
duoc thé, vi du tir epoxy acrylat, uretan acrylat hodc polyeste acrylat.

Polyme tét hon 1a hdn hop (hdn hop cac polyme) cua polyme néu trén, vi du
PP/EPDM (cao su polypropylen/etylen-propylen-dien), polyamit/EPDM hodc ABS (cao
su polyamit/etylen-propylen-dien hodc acrylonitril-butadien-styren), PVC/EVA
(polyvinyl clorua/etylen-vinyl —axetat), PVC/ABS (polyvinyl clorua/acrylonitril-
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butadien-styren), PVC/MBS (polyvinyl clorua/metacrylat-butadien-styren), PC/ABS
(polycacbonat/acrylonitril-butadien-styren), PBTP/ABS (polybutylen
terephtalat/acrylonitril-butadien-styren), PC/ASA (polycacbonat/acrylic este-styren-
acrylonitril), PC/PBT (polycacbonat/polybutylen terephtalat), PVC/CPE (polyvinyl
clorua/polyetylen dugc clo héa), PVC/acrylat (polyvinyl clorua/acrylat, POM/PUR
nhiét déo (polyoxymetylen/polyuretan nhit déo), PC/PUR nhi¢t déo
(polycacbonat/polyuretan  nhiét déo), POM/acrylat (polyoxymetylen/acrylat),
POM/MBS (polyoxymetylen/metacrylat-butadien-styren), PPO/HIPS (polyphenylen
oxit/polystyren chiu va dép), PPO/PA 6,6 (polyphenylen oxit/nylon 6,6) va copolyme,
PA/HDPE (polyamit/ polyetylen mét do cao), PA/PP (polyamit/polyetylen), PA/PPO
(polyamit/polyphenylen oxit), PBT/PC/ABS (polybutylen
terephtalat/polycacbonat/acrylonitril-butadien-styren) va/hodc PBT/PET/PC
(polybutylen terephtalat/polyetylen terephtalat/polycacbonat).

San phém dac duge san xuét tdt hon 12 hinh chit nhat véi dé déu hoac khong déu,
hodc hinh khéi, hinh hop thing, dang miéng dém hoic hinh lyc lang.

Hbn hop chit 1am chdm chdy theo séng ché ciing c6 thé duge str dung trong chét
dan hdi, vi du cao su nitril, cao su nitril véi nhém carboxyl va butadien-acrylonitril tan
cing carboxy, cao su clopren, cao su butadien, cao su acrylonitril-butadien, cao su
styren-butadien, cao su butadien v6i nhua acrylic va polyimit nhiét déo, copolyeste
polyme dugc bién dbi uretan va cac chét dan hdi khac.

Céc chit phu gia khac dugc wu tién trong hdn hop chit 1am chdm chéy theo sang
ché 14 tir nhém ciia carbodiimit va/hogc (poly)isoxyanat.

Céac chit phu gia khac dugc uvu tién dén tir nhém cta phenol tr& ngai vé mit
khéng gian (vi du Hostanox® OSP 1), amin tré ngai vé mit khong gian va chét 1am dn
dinh anh sang (vi du san phidm Chimasorb® 944, Hostavin®), phosphonit va chét chbng
oxy héa (vi du Sandostab® P-EPQ tir Clariant) va chét tach (san pham Licomont® tur
Clariant).

Chét don dugc wu tién trong hdn hop chét 1am cham chay theo sdng ché 12 hop
chét oxy cua hop chét silic, magie, vi du cacbonat kim loai cta kim loai cua nhom
chinh tht hai cia bang tudn hoan, magie oxit, magie hydroxit, hydrotalxit,

dihydrotalxit, magie cacbonat hodc magie canxi cacbonat, hop chét canxi, vi du canxi
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hydroxit, canxi oxit, hydrocalumit, hop chéat nhdm, vi du nhdm oxit, nhdm hydroxit,
boehmit, gibsit hoic nhom phosphat, phospho d6, hop chét kém va/hodc hop chat
nhom.

Chét don khac duge wu tién 13 hat thiy tinh.

Soi thity tinh tét hon 1a duoc sir dung lam vat liéu gia c6.

B phén tron ¢6 thé st dung theo sang ché 1 may ép dun vit nhidu ving c6 vit
ba viung va/hodc vit ap luc ngan.

Bd phéan tron ¢ thé st dung theo sang ché ciing 12 may ngao tron dong thoi, vi
du tir hé hdn hop Coperion Buss, Pratteln, Switzerland, vi du MDK/E46-11D, va/hodc
mAy ngao tron thi nghiém (MDK 46 tir Buss, Switzerland v6i L = 11D).

Bd phan tron co thé st dung theo séng ché 1a may ép dun vit kép, vi du tur
Coperion Werner & Pfleiderer GmbH & Co. KG, Stuttgart (ZSK 25, ZSK 30, ZSK 40,
ZSK 58, ZSK MEGAcompounder 40, 50, 58, 70, 92, 119, 177, 250, 320, 350, 380)
va/hodc tir Berstorff GmbH, Hanover, Leistritz Extrusionstechnik GmbH, Nuremberg.

B6 phéan tron co thé st dung theo sang ché 1a may ép dun vong, vi du tir 3+Thiét
bi ép dun GmbH, Laufen, véi vong ctia ba dén mudi hai vit nhd ma quay quanh 151 tinh,
va/hodc may ép din banh rang & 16p ngoai cung, vi du tir Entex, Bochum, va/hoac may
ép dun c6 18 thong hoi va/hodc may ép dun phén chp va/hoic vit Maillefer.

B phén trdn co thé st dung theo séng ché 12 hop chét véi vit kép quay tron theo
chiéu nguoc lai, vi du mau Compex 37 va 70 tir Krauss-Maffei Berstorff.

Chiéu dai vit ¢6 hiéu qua theo sang ché (L) trong truong hop may ép dun mot
truc hodc may ép dun mot vit nam trong khoang tir 20 dén 40D, trong truong hgp may
ép dun truc kép nam trong khoang tir 8 dén 48D, va trong truong hgp may ép dun vit
nhiéu ving, vi du, 25D véi ving hép thu (L=10D), ving chuyén tiép (L=6D) va ving
phun (L=9D).

Sang ché ngoai ra d& cap dén viéc st dung hdn hop chit 1am chdm chay theo
sang ché theo mot hodc nhidu diém trong sb cac didm tir 1 dén 19 trong hodc cho hop
phich cidm, céc thanh phin mang dong dién trong bd phin phdi dién (ngdn nglra dong
dién du), bang mach, hop chit két bao, hop phich cim, may nghién mach, vo dén, vo

LED, vé tu dién, pin cudn va bd thong gio, tiép didm nbi dat, phich cam, trong/trén
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bang mach in, vé cho phich cam, day cap, bang mach déo, cap sac cho dién thoai di
dong, vo dong co, 16p phu dét va cac san phérn khac.

San phdm nay bao gdm san phim dic & dang céc thanh phan cho bd phan
dién/dién tir, dic biét cho cdc bd phén cua bang mach in, v, mang, day, cong tac, bo
phéan phéi, role, dién trd, tu dién, cuon day, dén, didt, dén LED, bong ban dn, hop
phich cam, bo diéu chinh, thanh ph?m bd nhd va cam bién, & dang cac thanh phén dién
tich 16n, dic biét 1a cac thanh phe‘in vo cho hop chuyén mach va & dang cac thanh phén
cau hinh phtrc tap vé6i hinh hoc doi hoi.

Tét hon 1a, trong trudng hop san pham dic nay, do day cta thanh nhé hon 0,5
mm, nhung cling co thé 16n hon 1,5 mm (1én dén 10 mm). Po day cu thé thich hop nho
hon 1,5 mm, tdt hon nita 1a nho hon 1 mm va dic biét tot hon 12 nhé hon 0,5 mm.

Hdn hop chat 1am cham chay theo sang ché t6t hon 13 dugc st dung v6i soi thuy
tinh ¢6 chidu dai trung binh s hoc nam trong khoang tir 100 dén 220 pm dé san Xuét
hop chét dac polyamit va/hodic san phim dtc 1am chim chay, trong d6 quy trinh san
xuét hop chét dac polyamit hodc san phim déc dugc diéu chinh sao cho s¢i thiy tinh
trong hop chat dtc polyamit hodc san pham duc thu dugce c6 chiéu dai trung binh s6 hoc
nadm trong khoang tir 100 dén 220 pm, va trong d6 hop chat duc polyamit hodc san
phim dac tét hon 14 ¢6 IEC 60695-11-10 (UL94) phan loai V-0.

San xut, xir Iy va tht nghiém hop chat dac polyme va san pham dac polyme
lam cham chay

Mubi dialkylphosphinic (bao gdm mudbi telome cta axit dialkylphosphinic) dugc
trdn voi vién polyme va cac chét phu gia bét ky va duoc két hop vio polyme qua nhanh
nap cua thiét bi ép dun vit kép (Leistritz ZSE 27/44D) & nhiét do ndm trong khoang tir
230 dén 260°C (PBT duoc gia ¢b soi thiy tinh), & 260 dén 310°C (PA 6,6) va & 250-
275°C (PA 6). Soi thuy tinh dugc bd sung qua nhanh nap thi hai. Sgi polyme ddng nhat
da duoc rat ra, lam mat trong bé nude va sau d6 tao vién d& cung cip hop chét dac
polyme lam cham chay.

Sau khi 1am khé da, ché pham dtc duge xtr ly trén méay phun duc (mau: Arburg
320 C Allrounder) ¢ nhiét d§ nong chay nam trong khoang tir 240 dén 300°C dé tao sin

pham dic polyme lam chdm chay. Ching c6 thé dugc st dung 1am mau thtt nghiém va

-24-



34683

duoc thir nghiém kha nang 1am chim chay va dugc phén loai béng thir nghiém UL 94
(Underwriter Laboratories).

Xéc dinh cira s6 xir 1y ctia hop chit PA-GF30 trong thtt nghiém DSC dang nhiét

Theo phuong phap chung trén, hop chét polyme dtc 1am chdm chay va san pham
duc polyme 1am cham chdy dugc san xuét. Ché pham gdm 49,7% khéi luong polyamit
(Ultramid® A 27 E 01 tr BASF SE), 30% khéi luong soi thiy tinh (PPG HP 3610 EC10
soi thity tinh tir PPG), 12,6% khéi lugng muéi dialkylphosphinic theo sang ché (bao
gdm mudi telome cua axit dialkylphosphinic) twong Gng véi vi du, 6,6% khéi lwong
melamin polyphosphat (Melapur® 200/70 tir BASF), 0,8% khéi lwong kém borat
(Firebrake® 500 tir Rio Tinto Minerals), 0,3% khéi luong sap (Licowax® E Gran tir
Clariant).

Vi gi6i han dudi cia cira s6 xtr 1y khong bi anh hudng, bién phap duge st dung
dé x4c dinh ctra s6 xi 1y 12 phd v& hop chét dac polyme lam chadm chay & gidi han trén.
Viéc nay dugc thuc hién st dung khéi luong giam & nhiét do xac dinh.

DSC (phan tich nhiét vi sai) trong khong khi sau thoi gian tri hodn 60 min dugc
sir dung dé xac dinh khéi lugng giam & 330°C theo % khéi luong.

Dong tu do cua hdn hop chit 1am chiam chay theo sang ché dugc xac dinh theo
Pfrengle (DIN ISO 4324 Surface active agents; powders va granules; measurement of
the angle of repose, Dec. 1983, Beuth Verlag Berlin).

Dong tu do néu trén duge xac dinh bang cach xé4c dinh chiéu cao cua hinh nén
ctia vat liéu bdt hodc dang hat hogc ty 1¢ ban kinh non v6i chiéu cao nén. Nén dugc san
xuét bing cach d6 luong dic hiéu cua chét cAn kiém tra qua phéu dic hiéu trong thiét bi
x4c dinh. Ban kinh n6n xac dinh dugc san xut bang cach d6 non cho dén khi san pham
chay qua tAm tron dugc nang 1én tir d8. Ban kinh ctia tAm dugc ¢d dinh. Phéu c6 dudng
kinh trong 1a 10 mm. TAm c6 ban kinh 50 mm. 5 qué trinh xac dinh dugc thyc hién va
14y trung binh. Chidu cao dugc do bang milimét véi ty 18 tién hanh tir tAm 1én dén dinh
cta nén. Ty 1€ ban kinh nén (50 mm) véi chiéu cao non duoc tinh tir gia tri trung binh.

Str dung hon hop chét 1am cham chay theo giai phap da biét, nén cia chiéu cao
nghi ndm trong khoang tir 29,9 dén 49,9 mm, tuong tng v6i khoang 20 mm, dugc xac
dinh, va ty 1€ ban kinh v6i chiéu cao (= cot alpha) nam trong khoang tr 1,67 dén 1,00,
tuong ung véi khoang 0,67.
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Goéc nghi 1a gée gitta dudng thing duogc tao thanh boi ddy noén va dudng thing
duoc tao thanh bai go non, tire 1a duge xéc dinh béng dau nén va ban kinh nén.

M3u thtt nghiém caa mdi hdn hop dugce sir dung dé xac dinh nhém chay UL 94
(Underwriter Laboratories) trén mau c6 d§ day 1,5 mm.

Cac phén loai chay UL 94 nhu sau:

V-0 thoi gian sau khi chay khong bao gio lau hon 10 sec, tdng thoi gian sau

khi chay véi 10 14n 4p dung chay khdng hon 50 sec, khong c6 giot ltra, khong

tiéu thu hoan toan mau, thoi gian sau khi phat sang véi mau khong bao gid 1au
hon 30 sec sau khi két thiic 4p dung chay

V-1 thoi gian sau khi chay khong bao gid 1au hon 30 sec sau khi két thuc ap

dung chay, tong thoi gian sau khi chay véi 10 14n 4p dung chdy khong hon 250

sec, thoi gian sau khi phéat sang véi mau khong bao gid 1au hon 60 sec sau khi

két thuc ap dung chay, céc tiéu chi khac nhu véi V-0

V-2 chét chi thi bong bbc chay boi giot lira, cac tiéu chi khac nhu v6i V-1

Khong thé phan loai (ncl): khong tuén thi phan loai chay V-2.

Vi du thwe hién sang ché

Vidul

Theo DE-A-10359815, dung dich natri dietylphosphinat ¢6 ham lugng phospho
7.71% khdi luong dugc didu ché. 2652 g dung dich nay dugc do tai 80°C vao nudce khir
jon dong thoi vé6i 1364 g dung dich nhom sulfat ma bd sung 70 mg 22% khéi luong
dung dich st(IIT) sulfat. Huyén phti tinh thé duoc loc néng qua bd loc hit va rira véi 15
14n luong nuéc néng. San phim d3 loc Am dugc siy kho tai 120°C trong khong khi nito
& ta sdy trong khoang 18 h va chira 0,2% khdi lwong d6 4m du (RM) va 18 ppm sat.

Sét duoc két hop vao mang tinh thé cua mudi dietylphosphinic.

Do bén nhiét va cua s6 xr 1y (xem béang cho ca hai) cao hon so véi nhom
dietylphosphinat nguyén chét (vi du so sanh 7). Do bén nhiét duoc xc dinh st dung
mudi dialkylphosphinic theo sang ché, va cira sb xtr Iy sir dung hop chét dic polymeric
lam cham chdy.

Vidu?2
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Theo DE-A-10359815, dung dich natri dietylphosphinat chira sec-butyl
etylphosphinat (1-metylpropyl etylphosphinat) va ¢6 ham lugng phospho 7,71% khdi
lugng dugce diéu ché. Theo vi du 1, nd duogc xtt 1y st dung 0,2 g 22% khéi lugng dung
dich s&t(I1l) sulfat dé tao san phdm chira tir 0,1% khéi lugng RM, 0,9 P% sec-butyl
etylphosphinat va 52 ppm sat.

St dugc két hop vao mang tinh thé cia mubi telome axit dietylphosphinic.

Do bén nhiét va cira sb xir Iy (xem bang cho ca hai) cao hon so v6i nhom
dietylphosphinat nguyén chét (vi du so sanh 7). PO bén nhiét duoc xic dinh st dung
mubi telome axit dietylphosphinic theo sang ché, va ctra sb xtr 1y stt dung hop chét duc
polymeric lam chdm chay.

Vidu3

Theo DE-A-10359815, dung dich natri dietylphosphinat chira n-butyl
etylphosphinat va c¢6 ham lugng phospho 7,71% khdi lwong duge didu ché. Theo vi du
1, n6 duwoc xtt Iy st dung 0,2 g 22% khéi luong dung dich sat(IIl) sulfat dé tao san
phéim chira tir 0,1% khéi lvgng RM, 1,8 P% n-butyl etylphosphinat va 52 ppm sit.

Sét duoc két hop vao mang tinh thé cia mubi telome axit dietylphosphinic.

Do bén nhiét va cira s6 xit 1y (xem bang cho ca hai) cao hon so v6i nhom
dietylphosphinat nguyén chét (vi du so sanh 7). Do bén nhiét dugc xac dinh sir dung
mudi telome axit dietylphosphinic theo sang ché, va ctra sb xtr 1y st dung hop chét duc
polymeric 1am chdm chay.

Vidu4

Theo DE-A-10359815, dung dich natri dietylphosphinat chra n-butyl
etylphosphinat va c6 ham luong phospho 7,71% khdi lugng duoc didu ché. Theo vi du
1, n6 dugc xt 1y st dung 0,2 g 22% khéi luong dung dich sat(III) sulfat dé tao san
pham chira tir 0,2% khdi luong RM, 0,9 P% n-butyl etylphosphinat va 52 ppm sat.

Sét duoc két hop vao mang tinh thé cia mubi telome axit dietylphosphinic.

Do bén nhiét va cira sb xir Iy (xem bang cho ca hai) cao hon so v6i nhom
dietylphosphinat nguyén chét (vi du so sanh 7). Do bén nhiét dugc xac dinh st dung
mudi telome axit dietylphosphinic theo sang ché,

va cilra sb xtr Iy st dung hop chét duc polymeric 1am cham chay.
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Vidus

Theo DE-A-10359815, dung dich natri dietylphosphinat chita n-butyl
etylphosphinat va ¢6 ham lugng phospho 7,71% khéi luong duoc didu ché. Theo vi du
1, n6 duge xur ly st dung 3,9 g 22% khdi luong dung dich sét(HI) sulfat dé tao san
pham chira tir 0,2% khdi luong RM, 4 P% n-butyl etylphosphinat va 1019 ppm sat.

Sét dugc két hop vao mang tinh thé ciia mudi telome axit dietylphosphinic.

Do bén nhiét va cira sé xir Iy (xem bang cho ca hai) cao hon so v6i nhom
dietylphosphinat nguyén chét (vi du so sanh 7). B bén nhiét duoc xac dinh st dung
mudi telome axit dietylphosphinic theo sang ché, va ctra s6 xtr Iy st dung hop chét dac
polymeric lam chidm chay.

Vidu6

Theo DE-A-10359815, dung dich natri dietylphosphinat chia sec-butyl
etylphosphinat va n-butyl etylphosphinat va c¢6 ham luong phospho 7,71% khéi luong
dugc didu ché. Theo vi du 1, n6 duge xir Iy st dung 52 g 22% khéi luong dung dich
sét(III) sulfat d& tao san phém chtira tor 0,3% khdi lwgng RM, 0,9 P% sec-butyl
etylphosphinét, 10 P% n-butyl etylphosphinat va 13 783 ppm sat.

Sét duge két hgp vao mang tinh thé ctia mubi telome axit dietylphosphinic.

Do bén nhiét va cta s6 xir Iy (xem bang cho ca hai) cao hon so v6i nhom
dietylphosphinat nguyén chét (vi du so sanh 7). Do bén nhiét duoc xac dinh st dung
mudi telome axit dietylphosphinic theo sang ché, va ctra s6 xr 1y stt dung hop chét duc
polymeric lam chdm chay.

Vi du 7 (so sanh)

Nhom dietylphosphinat khong ¢6 ham lugng telome va/hodc sit thé hién d6 bén

nhiét va cira sb xir ly dugc liét ké trong bang 2.
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Mubi dialkylphosphinic va mudi telome dialkylphosphinic theo séng ché co
ham luong sit xac dinh c6 clra s6 xt ly 16n hon (rong hon) rd rét so voi mudi
dietylphosphinic khong chira sat.

Tht ca déu thé hién kha ning lam cham chay tt trong PA6.

Trong bang trén, do bén nhiét duogc do véi su trg giap cta phan tich nhiét trong
(TGA). Nhiét d) dugc bao cao la nhiét do ma giam khoi luong 2% khéi luong.

Ctra s6 xu 1y ctia hop chit dac polyme cling dugc xac dinh bing TGA. Khbi
luong giam dugc do theo phan tram khéi lwong & 330°C sau 1 h. TGA dugc thuc hién
trong khong khi.

Trong truong hop hop chét dac polyme, pham vi ti da ctia ché phim chét lam
chim chay theo sang ché 1a polyamit, MPP (melamin polyphosphat), soi thuy tinh,

k&m borat va sap.
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YEU CAU BAO HQ

1. Mudi axit diorganylphosphinic chia sét v6i luong tir 0,0001% dén 99,9999% khdi
lugng.
2. Mudi axit diorganylphosphinic theo diém 1, trong d6 mudi ndy théa min cong thirc

@

O
Rl ume ey O

1-y*n/m
o~ P—0

(1-y*n/m)*m+y*n
trong do:
R! vaR? 1a gidng ho#c khac nhau va la Ci-Cis-alkyl ¢ dang mach thing, mach

nhanh hodc vong, Ce-Cis-aryl, C7-Cis-arylalkyl va/hodc Cs-Cis-alkylaryl, hodc cung
tao thanh it nhat mot vong,

y nim trong khoang tir 0,00001 dén 0,091,

m ndm trong khoang tir 1 dén 4, va

n nam trong khoang tir 2 dén 3,

M 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hoac K,
va |

M la Fe.

3. Mubi axit diorganylphosphinic theo diém 2, trong d6 R}, R? & cong thue (1) 1a gibng
hodc khac nhau va doc 1ap 1a metyl, etyl, n-propyl, isopropyl, n-butyl, tert-butyl, n-
pentyl, 2-pentyl, 3-pentyl, 2-metylbutyl, 3-metylbutyl (isopentyl), 3-metylbut-2-yl, 2-
metylbut-2-yl, 2,2-dimetylpropyl (neopentyl), hexyl, heptyl, octyl, nonyl, dexyl,
xyclopentyl, xyclopentyletyl, xyclohexyl, xyclohexyletyl, phenyl, phenyletyl,
metylphenyl va/hodc metylphenyletyl.

4. Mubi axit diorganylphosphinic theo diém bat ky trong sb cac diém tir 1 dén 3, trong

d6 mudi nay théa man cdng thirc (II)
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O
CaH2a+1 ~_ ”

Mm+, L M'n* (1)
P— 0 1-y*n/m y
CoHopr1

(1-y*n/m)*m+y™n
trong do:

avab 1a gidng hoidc khac nhau va mdi a va b doc 14p nim trong khoang tir 1 dén 9

va nhom CaHaa+1 va CyHaper ¢6 thé 12 mach théng hoac mach nhénh va

y nam trong khoang tir 0,00001 dén 0,091,

m nim trong khoang tir 1 dén 4, va

n nim trong khoang tir 2 dén 3,

M 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hoac K, va
M la Fe.

5. Mudi axit diorganylphosphinic theo diém bt ky trong sb cac diém tir 1 dén 4, trong
d6 st & dang sit(IT) dialkylphosphinat va/hodc sat(IIl) dialkylphosphinat.
6. Mubi axit diorganylphosphinic theo diém bat ky trong sb cac diém tir 1 dén 4, trong
d6 M va M' & dang hop chét ion d6ng nhét véi cac anion (CaHza+1) (CoHab+1)PO2.
7. Mudi axit diorganylphosphinic theo diém bt ky trong sb cic diém tir 1 dén 6, trong
d6 mudi nay con chta ion telome, trong d6 ion telome nay 1a ion c6 cong thic thuc
nghiém (VI)

H-(CwHaw)k P(0)(09) (CxHax)1-H(VI)
trong d6 & cong thic (VI), doc 1ap véi nhau,
k ndm trong khoang tur 1 dén 9, 1 ndm trong khoang tir 1 dén 9, w nim trong khoang tir
2 dén 9 va x nim trong khoang tir 2 dén 9.
8. Mubi axit diorganylphosphinic theo diém bét k¥ trong sb cac diém tir 1 dén 7, trong
d6 & cong thirc (VI), mdi w va x nam trong khoang tur 2 dén 4 va mdi k va 1 nim trong
khoang tir 1 dén 4.
9. Mudi axit diorganylphosphinic theo diém bét k¥ trong sb céc diém tir 1 dén 7, trong
d6 & cong thire (VI), mdi w va x 1a 2 hogc 3 va mdi k va 1 ndm trong khoang tir 1 dén

3.
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10. Mubi axit diorganylphosphinic theo didm bét ky trong sb cac diém tir 1 dén 9,
trong d6 mudi nay chira:

a)  tir 60 dén 99,8999 P% mudi dialkylphosphinic c6 cong thirc (I) va

b) tir 0,1 dén 40 P% ion telome c6 cong thirc (VI),

trong d6 tong clia a) va b) 1a 100 P%, véi didu kién 12 mdi mubdi diorganylphosphinic
cécéngthﬁc(I)Véionteknnecécéngth&c(\H)lﬁhqpchétkhécnhau.

11. Mudi axit diorganylphosphinic theo diém bat ky trong sb cac diém tr 1 dén 10,
trong d6 ion M, M*, (CaHaa+1)(CoHab+1)PO2 ,H-(CwHaw)PO2 (CxHax)i-H va anion cia
axit etylbutylphosphinic, axit dibutylphosphinic, axit etylhexylphosphinic, axit
butylhexylphosphinic, axit etyloctylphosphinic, axit sec-butyletylphosphinic, axit 1-
etylbutyl(butyl)phosphinic,  axit etyl(1-metylpentyl)phosphinic, axit  di-sec-
butylphosphinic (axit di(1-metylpropyl)phosphinic), axit propyl(hexyl)phosphinic, axit
dihexylphosphinic, axit hexyl(nonyl)phosphinic, axit propyl(nonyl)phosphinic, axit
dinonylphosphinic, axit dipropylphosphinic, axit butyl(octyl)phosphinic, axit
hexyl(octyl)phosphinic, axit dioctylphosphinic, axit etyl(xyclopentyletyl)phosphinic,
axit butyl(xyclopentyletyl)phosphinic, axit etyl(xyclohexyletyl)phosphinic, axit
butyl(xyclohexyletyl)phosphinic, axit etyl(phenyletyl)phosphinic, axit
butyl(phenyletyl)phosphinic, axit etyl(4-metylphenyletyl)phosphinic, axit butyl(4-
metylphenyletyl)phosphinic, axit butylxyclopentylphosphinic, axit
butylxyclohexyletylphosphinic, axit  butylphenylphosphinic, axit  etyl(4-
metylphenyl)phosphinic va/hodc axit butyl(4-metylphenyl)phosphinic

cung tao thanh hop chét ion ddng nhét.

12. Mudi axit diorganylphosphinic theo diém bat ky trong sb cac diém tir 1 dén 11,
trong d6 ion telome & dang mudi kim loai cua ching, 12 mubi kim loai cta axit
etylbutylphosphinic, axit dibutylphosphinic, —axit etylhexylphosphinic, — axit
butylhexylphosphinic, axit etyloctylphosphinic, axit sec-butyletylphosphinic, axit 1-
etylbutyl(butyl)phosphinic,  axit etyl(1-metylpentyl)phosphinic, — axit  di-sec-
butylphosphinic (axit di-1-metylpropylphosphinic), axit propyl(hexyl)phosphinic, axit
dihexylphosphinic, axit hexyl(nonyl)phosphinic, axit propyl(nonyl)phosphinic, axit
dinonylphosphinic, axit dipropylphosphinic, —axit butyl(octyl)phosphinic, —axit
hexyl(octyl)phosphinic, axit dioctylphosphinic, axit etyl(xyclopentyletyl)phosphinic,
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axit butyl(xyclopentyletyl)phosphinic, axit etyl(xyclohexyletyl)phosphinic, axit
butyl(xyclohexyletyl)phosphinic, axit etyl(phenyletyl)phosphinic, axit
butyl(phenyletyl)phosphinic, axit etyl(4-metylphenyletyl)phosphinic, axit butyl(4-
metylphenyletyl)phosphinic, axit butylxyclopentylphosphinic, axit
butylxyclohexyletylphosphinic, axit  butylphenylphosphinic, axit  etyl(4-
metylphenyl)phosphinic va/hodc axit butyl(4-metylphenyl)phosphinic, va kim loai cua
mubi kim loai thuéec nhom Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li,
Na va/hoac K.
13. Mubi axit diorganylphosphinic theo diém bét ky trong sb cac diém tir 1 dén 12,
trong d6 mubi nay co:

¢ hat nam trong khoang tir 0,1 dén 1000 pm,

mét do khdi ndm trong khoang tr 80 dén 800 g/L,

mat d6 da 1én ndm trong khoang tir 100 g/L dén 1100 g/L,

g6c nghi ndm trong khoang tir 5 dén 45 do,

dién tich bé mit BET nam trong khoang tir 1 dén 40 m%/ g,

gid trimau L nam trong khoang tir 85 dén 99,9,

gia tri mau a nam trong khoang tir -4 dén +9, va

giatrimaub nam trong khoang tir -2 dén +6.
14. Mudi axit diorganylphosphinic theo diém bat ky trong sd cic diém tir 1 dén 13,
trong d6 mubi nay co:

¢& hat nam trong khoang tir 0,5 dén 800 um,

mét d6 khdi ndm trong khoang tir 80 dén 600 g/L,

mét do da 1én ndm trong khoang tir 600 g/L dén 800 g/L, va

g6c nghi nam trong khoang tir 10 dén 40 do.
15. Quy trinh san xuat mubi axit diorganylphosphinic theo diém bat ky trong sb cac
didm tir 1 dén 14, quy trinh ndy bao gom:

a) & giai doan xtr ly 1, tir 0,9 dén 1,1 phan ti cta olefin voi mdi P duge bd

sung vao mudi tan trong nudc cla axit hypophosphoro hogc chinh axit nay,
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b) & giai doan xtt 1y 2, tir 0,9 dén 1,1 phén tir olefin bd sung v6i mdi P dugc
bd sung vao hop chét trung gian tir a) dé tao axit dialkylphosphinic hodc mudi
cua chung,
C) & giai doan xtr ly 3, tir 1 dén 9 phan tir olefin khac duge bd sung vao tir
0% dén 20% phan tir dialkylphosphinat tir giai doan xt Iy 1, dé tao thanh
telome,
d) & giai doan xtt Iy 4, két tinh hop chét trung gian tir b) hogc ) v6i mubi
kim loai va mudi sit dugc tién hanh.
16. Quy trinh san xuAt mudi axit diorganylphosphinic theo diém bAt ky trong sd cac
diém tir 1 dén 14, quy trinh nay bao gom:
a) & giai doan xtr ly 1, tir 0,9 dén 1,1 phan ti olefin véi mdi P duge bd sung
vao mudi tan trong nuée ciia axit hypophosphoro hodc chinh axit nay,
b) & giai doan xtr 1y 2, tr 0,9 dén 1,1 phén tir olefin bd sung voi mdi P duoc
bd sung vao hop chat trung gian tir a) dé tao axit dialkylphosphinic hodc mubi
cta chung,
C) & giai doan xur ly 3, tir 1 dén 9 phan tir olefin khac dugc bd sung vao tir
0% dén 20% phéan ti dialkylphosphinat tir giai doan x@ ly 1, dé tao thanh
telome,
d) & giai doan xu ly 4, két tinh v6i mudi kim loai va/hodc mudi sit duge
tién hanh, va
e) & giai doan xu ly 3, ddng két tia hop chét trung gian tir d) véi mudi kim
loai hoac mudi sét dugc tién hanh.
17. Quy trinh san xuit mudi axit diorganylphosphinic theo diém bt ky trong sb céc
diém tr 1 dén 14, quy trinh nay bao gom:
a) & giai doan xtr ly 1, tir 0,9 dén 1,1 phan t olefin v6i mdi P dugc bd sung
vao mudi tan trong nudc ctia axit hypophosphoro hodc chinh axit nay,
b) & giai doan xur Iy 2, tr 0,9 dén 1,1 phan tr olefin bd sung véi mdi P duge
bd sung vao hop chét trung gian tir a) dé tao axit dialkylphosphinic hodc mudi

cua chung,
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¢) & giai doan xtt Iy 3, két tinh v6i mudi kim loai va/hogc mubi sét dugc

tién hanh, va

d) sau d6 & giai doan xtr ly 4, cac telome dugc tron bang phwong phap vat

ly.
18. Quy trinh theo diém bat ky trong sb cac diém tir 15 dén 17, trong d6 mudi sit 1a
florua, clorua, bromua, iodua, iodat, perclorat, oxit, hydroxit, peroxit, superoxit, sulfat,
hydrosulfat, sulfat hydrat, sulfit, peroxosulfat, nitrua, phosphua, nitrat, nitrat hydrat,
nitrit, phosphat, peroxophosphat, phosphit, hypophosphit, pyrophosphat, cacbonat,
hydrocacbonat, hydroxit cacbonat, cacbonat hydrat, silicat, hexaflosilicat,
hexaflosilicat hydrat, stannat, borat, polyborat, peroxoborat, thioxyanat, xyanat,
Xyanua, cromat, cromit, molybdat, permanganat, format, axetat, axetat hydrat,
trifloaxetat hydrat, propionat, butyrat, valerat, caprylat, oleat, stearat, oxalat, tartrat,
xitrat, xitrat co ban, xitrat hydrat, benzoat, salixylat, lactat, lactat hydrat, acrylat,
maleat, mudi clia axit sucxinic, mudi cta glyxin, phenoxit, para-phenolsulfonat, para-
phenolsulfonat hydrat, axetylaxetonat hydrat, tannat, dimetyldithiocarbamat,
triflometansulfonat, alkylsulfonat va/hodc aralkylsulfonat.
19. Quy trinh theo diém bat ky trong sb cac diém tir 15 dén 18, trong d6 kim loai cia
mudi kim loai thudoc nhém Al, Ti, Fe va/hodc Zn.
20. Hop chit diic polyme hodc san pham dtc polyme nhiét déo hodc nhiét ran 1am
chdm chdy, mang, soi to va/hodc soi chua tir 0,5% dén 45% khéi luong 1a mudi axit
diorganylphosphinic theo diém bt ky trong s6 céc diém tir 1 dén 14, tir 0,5% dén 95%
khdi luong 14 polyme nhiét déo hodc nhiét ran hodc hdn hop ‘cfla chung, tor 0% dén
55% khéi lugng 12 cac chit phu gia va tir 0% dén 55% khdi luong 1a chat don hodc vat
liu gia cb, trong d6 tbng cta céc thanh phan nay 1a 100% khéi luong, trong d6
polyme nay chira polyme nhiét déo thudc loai polystyren HI (high-impact: chiu va
dap), polyphenylen ete, polyamit, polyeste hodc polycacbonat, va hdn hop hoic hdn
hop polyme thudc loai polyme ABS (acrylonitril-butadien-styren) hoac PC/ABS
(polycacbonat/acrylonitril-butadien-styren) hodc PPE/HIPS (polyphenylen ete/
polystyren HI), va/hodc polyme nhiét ran thudc loai nhua epoxy hodc polyeste chua

bio hoa.
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