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(57) Sang ché dé cap dén hdn hop lam cham chay chua:

muoi cua axit diorganylphosphinic lam thanh phan A) véi luong nam trong khoang tir
99,9999% dén 87% theo khéi luong, va

sat lam thanh phan B) véi luong nam trong khoang tir 0,0001% dén 13% theo khoi
luong,

trong d6 tong lugng cac thanh phan A) va B) 1a 100% theo khdi luong.

Ngoai ra, sang ché con dé cap dén ché pham diic polyme hoic san pham dic, mang, to
hodc s¢i polyme déo nhi¢t hodc ran nhiét lam cham chay chua hon hop lam cham chay
nay.



34685

Linh vie ky thuat dwoc dé cap

Sang ché dé& cap dén hén hop lam chim chay, ché phim chira hdn hop nay va
phuong phép san xudt hdn hop va ché phdm nay.
Tinh trang k§ thuit ciia sang ché

Theo giai phap k¥ thuat da biét, axit dialkylphosphinic (ciing duogc goi 1a
dialkylphosphinat) dugc st dung trong hdn hop lam cham chay & dang mudi Mg, Ca,
Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va K cua ching.

Hon hop 1am chidm chéy theo giai phép da biét c6 do bén nhiét han ché. Chung
¢6 hidu qua trong mot khoang nhiét d6 gi6i han, trong d6 cac vat liéu ban déu c6 thé
duoc tao hdn hop tir polyme, chét 1am chim chdy, soi thily tinh va cac chit phu gia
khéac dé thu dugc ché phim duc polyme lam chidm chay. Khoang nhiét d6 nay duoc goi
1a ctra sb xtr ly dugc gidi han béi gidi han nhiét do dudi va gidi han nhiét d6 trén.

Gidi han nhiét do dudi phat sinh 1a do chi khi vuot qua hodc cao hon mot nhiét
d6 nhét dinh, d6 nhét cia polyme méi du thip dé polyme nay c6 thé van chuyén va tron
14n duoc trong céc thiét bi.

Gi6i han nhiét do trén dugc biéu hién mdt céch gian tiép & su phan huy cac thanh
phan va qua trinh 1én hoa sau d6 ctia cac san pham phéan huy khi bao quan cac ché phdm
dic polyme 1am cham chdy va san phdm déc polyme trong céc diéu kién 4m. Néu
polyme phan huy, cc gia tri d6 bén co hoc ctia san phim duc polyme lam chim chay
(cac modun dan hdi, dd bén udn, do gidn dai giéi han) ciing c6 thé giam xudng.

Ban chit k§ thuit ciia sang ché

Vi véy, muc dich cta sang ché 1a d& xuét hdn hop 1am cham chéy bén nhiét hon
c6 ctra sd xir 1y rong.

Muc dich nay dat dugc béng cach thém sit vao mubi cua axit
diorganylphosphinic va ddc biét 12 axit dialkylphosphinic.

D3 bét ngd phat hién ra rang hdn hop lam cham chdy theo sang ché c6 cira sd xir

Iy rong hon trong qua trinh tao hdn hop cac ché phdm dic polyme l1am chdm chay va
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trong qua trinh ddc ép dun san phdm ddc polyme lam chdm chay, va ddng thoi thé hién
kha nang lam cham chay tét.

Vi vy, sang ché dé cap dén hdn hop lam chdm chéy chira:

mubi cia axit diorganylphosphinic 1am thanh phan A) vé6i luong ndm trong
khoang tir 99,9999% dén 87% theo khéi lugng va

sat 1am thanh phan B) véi lugng ndm trong khoang tir 0,0001% dén 13% theo
khéi luong,
trong d6 tong lwong cua A) va B) 12 100% theo khéi luong.

Sét c6 thé c6 mat & dang sit nguyén chit, nghia 13, & dang nguyén t5. Tuy nhién,
t6t hon néu sit & dang hop chét chira sit, nghia 13, & dang hop chit st hodc hop kim
sat.

MBO ta chi tiét sang ché

Vi vy, sang ché con dé cap dén hdn hop 1am cham chay chira:

mubi cia axit diorganylphosphinic lam thanh phin A) véi luong ndm trong
khoang tir 99,9999% dén 75% theo khdi lugng va

sit & dang hop chét chira sét B1) 1am thanh phan B) vé6i lwgng nim trong khoang
tir 0,0001% dén 13% theo khdi lwong, trong d6 lugng B1) nim trong khoang tir
0,0001% dén 25% theo khdi lugng va

trong d6 tng lwong cua A) va B1) 1a 100% theo khdi lugng.

Tét hon néu mudi diorganylphosphinic nay c6 céng thirc (II):

0 -

[

" ey

trong do:

R!vaR?  la gibng hodc khac nhau va 1a Ci-Cis-alkyl & dang mach thing, mach

nhanh hodc mach vong, C¢-Cis-aryl, C7-Cig-arylalkyl va/hodc C7-Cis-alkylaryl,

m c6 gia tri tir 1 dén 4 va

M la Mg, Ca, Al, Sb, Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hodc K.
P3 bit ngd phat hién ra ring hdn hop 1am chdm chdy theo séng ché c6 cira sb xir

Iy rong hon trong qué trinh tao hdn hgp céc ché phidm duc polyme 1am chdm chdy va
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trong qua trinh ddc ép dun san phim dic polyme lam cham chay, va ddng thoi thé hién
kha ning 1am cham chay t6t.

Tét hon néu R!, R? trong cong thire (IT) 14 giéng hodc khac nhau va doc 1ap 1a
metyl, etyl, n-propyl, isopropyl, butyl, 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-dimetyl
propyl (neopentyl), hexyl, heptyl, octyl, nonyl, dexyl, xyclopentyl, xyclopentyletyl,
xyclohexyl, xyclohexyletyl, phenyl, phenyletyl, metylphenyl va/hodc metylphenyletyl.

Cu thé hon, hdn hop 1am cham chay nay bao gdm thanh phan A) vé6i luong nim
trong khoang tir 99,999% dén 98% theo khdi lwong va thanh phan B) véi lugng nam
trong khoang tir 0,001% dén 2% theo khdi luong.

Tét hon néu thanh phdn B1) c6 mit trong hdn hop 1am chdm chéy theo sang ché
& dang s&t(Il) dialkylphosphinat, s&t(Ill) dialkylphosphinat, s&t(Il) monoalkyl
phosphinat, s&t(III) monoalkylphosphinat, sit(Il) alkylphosphonat, s&t(III) alkyl
phosphonat, sét(I) phosphit, s&t(Ill) phosphit, sit(Il) phosphat va/hodc sat(IIl)
phosphat.

Tét hon nita néu thanh phan B1) c6 mit trong hdn hop 1am chm chay theo séng
ché & dang sét(Il) bis- va/hodc sat(Ill) tris(dietylphosphinat), -(dipropylphosphinat),
-(butyletylphosphinat), -(n-butyletylphosphinat), -(sec-butyletylphosphinat), -(hexyl
etylphosphinat), -(dibutylphosphinat), -(hexylbutylphosphinat), -(octyletyl phosphinat),
-(etyl(xyclopentyletyl)phosphinat), -(butyl(xyclopentyletyl)phosphinat), -(etyl(xyclo
hexyletyl)phosphinat), -(butyl(xyclohexyletyl)phosphinat), -(etyl(phenyl
etyl)phosphinat), -(butyl(phenyletyl)phosphinat), -(etyl(4-metylphenyletyl) phosphinat),
-(butyl(4-metylphenyletyl)phosphinat), -(butylxyclopentylphosphinat),
-(butylphenyl phosphinat), -(etyl(4-metylphenyl)phosphinat) va/hodc -(butyl(4-
metylphenyl) phosphinat; hodc st(I) mono- va/hodc sit(Ill)mono(etylphosphinat),
-(propyl phosphinat), -(butylphosphinat), -(n-butylphosphinat), -(sec-butyl phosphinat),
-(hexylphosphinat) va/hodc -(octylphosphinat); hodc dang sat(1D)- Vé/hoac sat(1II)
etylphosphonat,  propylphosphonat, butylphosphonat, n-butylphosphonat,  sec-
butylphosphonat, hexylphosphonat va/hodc octylphosphonat.

Tét hon nita néu cac thanh phin A) va B1) & dang hdn hop vat ly.

Tét hon néu hén hop lam chidm chéay theo sang ché chira:
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thanh phan A) véi luong nam trong khoang tir 60% dén 99,8999% theo khéi luong,
thanh phin B1) véi luong nim trong khoang tir 0,0001% dén 20% theo khdi lugng va
thanh phin C) khéc véi lugng ndm trong khoang tir 0,1% dén 40% theo khdi lwong,
trong d6 tdng lugng cia A), B1) va C) 1a 100% theo khdi lugng, véi didu kién 1a mbi
thanh phin A), B1) va C) 1a cac hop chit khac nhau.

Tt hon néu cac thanh phan A), B1) va C) & dang hdn hop vat ly.

T6t hon néu cac thanh phan A) va C) tao thanh hdn hop héa hoc ddng nhét véi
nhau, va sau d6 hdn hop nay 13 & dang hdn hop vat Iy véi thanh phan B1).

Thanh phin C) bao gdm telome c6 cong thirc (IID):

H-(CywHaw)k P(O)(OM) (CxHax)i-H (III)

trong d6 céc chi s6 trong cong thire (IIT) doc 1ap véi nhau,

k  cogiatrty1 dén9, 1 c6 gia tri tir 1 dén 9,
w  cogiatritr2 dén9, X c6 gid tri tir 2 dén 9,
va

M la Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na, K va/hodc mot
bazo nito dugc proton hoa,
va céc nhom (CwHaw)k, (CxHax)i ¢6 thé 13 mach thing hodc mach nhénh;

va/hodc telome c6 cong thic (I):

o]

+ I
re.— P—0 M W

m
trong do:
R}, R* 1 gibng hodc khic nhau va la Ce-Cio-arylen, C7-Cao-alkylarylen, C7-Cao-
arylalkylen va/hodc C3-Cis-xycloalkyl hodc -bixycloalkyl,
M 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na, K va/hodc
mot bazo nito dugc proton héa, va trong d6 cac thanh phin A) va C) 1a cac hop chét
khac nhau.

Tét hon nita néu trong cong thirc (II1), mbi w va x c6 gi trj 1a 2 hoic 3 va mdi

chi sé k va1co gid tri tir 1 ¢én 3 va M 13 Al, Ti, Fe hogc Zn.
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T6t hon néu telome ndy 1a mubi kim loai 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-metyl
propylphosphinic), 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(xyclopentyl
etyl)phosphinic,  axit etyl(xyclohexyletyl)phosphinic, axit  butyl(xyclohexyl
etyl)phosphinic, axit etyl(phenyletyl)phosphinic, axit butyl(phenyletyl)phosphinic, axit
etyl(4-metylphenyletyl)phosphinic, axit butyl(4-metylphenyletyl)phosphinic, axit butyl
xyclopentylphosphinic, axit butylxyclohexyletylphosphinic, axit butylphenyl
phosphinic, axit etyl(4-metylphenyl)phosphinic va/hodc axit butyl(4-metylphenyl)
phosphinic, trong d6 kim loai cta mubi kim loai nay thudgc cac nhom Mg, Ca, Al, Sb,
Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hoéc K.

Tét hon néu hdn hop 1am cham chay theo sang ché chia thém chét c6 tac dung
hiép ddng lam thanh phin D), trong d6 chét c6 tic dung hiép dong 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 ngung
tu melamin nhu melam, melem va/hodc melon; hodc este oligome cua tris(hydroxyetyl)
isoxyanurat véi axit polycarboxylic thom, benzoguanamin, tris(hydroxyetyl)
isoxyanurat, alantoin, glycoluril, melamin, melamin Xyanurat, ure Xyanurat,
dixyandiamit va/hodc guanidin; hodc phosphat chtra nito ¢6 cong thirc (NHa)yH34PO4
hodc (NHsPO3), v6i y = 1 d@én 3 va z = 1 dén 10.000; hoic nhém phosphit, nhém
pyrophosphit, nhém phosphonat, nhém pyrophosphonat; hoéc silicat, zeolit, silic oxit,
bot gém, hop chit kém, vi du, kém borat, k&m cacbonat, kém stanat, kém
hydroxystanat, kém phosphat, kém sulfua, kém oxit, k&m hydroxit, thiéc oxit hydrat,
kém silicat ¢6 tinh bazo, kém molypdat, magie hydroxit, hydrotalxit, magie cacbonat

va/hodc canxi magie cacbonat.

Hén hop 1am cham chéy trong truong hop nay tét hon néu chira:
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a)  thanh phan A) v6i luong nim trong khoang tir 0,0001% dén 99,7999% theo khébi

luong,

b)  thanh phin B1) v6i luong ndm trong khoang tir 0,0001% dén 99,7999% theo

khéi luong,
c) thanh phan C) v6i lwong nim trong khoang tir 0,1% dén 40% theo khéi lugng va
d) thanh phan D) véi lugng nam trong khoang tir 0,1% dén 40% theo khdi lwong,
trong d6 téng luong ctia a), b), ¢) va d) 1a 100% theo khéi luong, véi didu kién céc
thanh phan A), B1) va C) 1a c4c hop chit khac nhau.
Hdn hop 1am chdm chay nay t5t hon néu co:
c& hat nim trong khoang tir 0,01 dén 1000 pm,
mat d6 khéi nim trong khoang tir 50 dén 1500 g/L,
mat d da 1én nam trong khoang tir 100 g/L dén 1100 g/L,
géc nghi nam trong khoang tir 5 dén 45 do,
dién tich bé mit nim trong khoang tir 1 dén 40 m¥g,
c4c gia tri mau L ndm trong khoang tir 85 dén 99,9,
cac gi4 tri mau a nim trong khoang tir -4 dén +9,
céc gi4 tri mau b ndm trong khoang tir -2 dén +6,
Tét hon nita néu hdn hop 1am chim chay nay cé:
& hat nam trong khoang tir 0,5 dén 800 pum,
mét d6 khdi ndm trong khoang tur 80 dén 800 g/L,
mét d6 da lén ndm trong khoang tir 600 g/L dén 800 g/L,
g6c nghi nim trong khoang tir 10 dén 40 d6.
Séang ché con dé cap dén quy trinh san xuit hdn hop lam chdm chéy theo diém
bét ky trong sd cac diém tir 1 dén 18, quy trinh nay bao gém cac budc:
a) trong giai doan 1 ctia quy trinh, thém tir 0,9 dén 1,1 phén tir olefin trén mdi P vao
mudi tan trong nudc cua axit hypophosphoro hodc chinh axit nay,
b) trong giai doan 2 cla quy trinh, thém tir 0,9 dén 1,1 phan tir olefin nita trén mdi P

vao chét trung gian tir a) dé tao thanh axit dialkylphosphinic hoic mudi ciia axit nay,
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c) trong giai doan 3 ctia quy trinh, thém tir 1 dén 9 phén tir olefin nita vao 0% dén
20% phan tir dialkylphosphinat tir giai doan 1 ctia quy trinh, dé tao thanh telome, véi su
chuyén héa axit dialkylphosphinic, néu axit nay dugc tao ra, thanh mudi tuong Gng,
d) trong giai doan 4 cta quy trinh, tién hanh két tinh chét trung gian thu dugc tir
budce b) va/hodc c) va mubi kim loai,
€) trong giai doan 5 ctia quy trinh, trén hop chét sat/thanh phan B.

Sang ché con dé cap dén quy trinh san xuit hdn hop lam chim chdy theo diém
bat ky trong sb cac diém tir 1 dén 18, quy trinh nay bao gdm cac budc:
a) trong giai doan 1 ctia quy trinh, thém tir 0,9 dén 1,1 phan tir olefin trén m&i P vao
mudbi tan trong nuée clia axit hypophosphoro hodc chinh axit nay,
b) trong giai doan 2 clia quy trinh, thém tir 0,9 dén 1,1 phan tir olefin nita trén mdi P
vao chét trung gian thu dwgc tir budce a) dé tao thanh axit dialkylphosphinic hoic mubi
cla axit nay,
c) trong giai doan 3 ctia quy trinh, thém tir 1 dén 9 phén tir olefin nita vao 0,1% dén
20% phan tt dialkylphosphinat thu dugc tir giai doan 1 ctia quy trinh dé tao thanh
telome v&i sy chuyén hoa axit dialkylphosphinic, néu axit nay duoc tao ra, thanh muébi
tuong Ung,
d)  trong giai doan 4 cta quy trinh, tién hanh dong két tia chét trung gian thu dugc
tir budce ¢) va mudi kim loai, va
€) trong giai doan 5 cda quy trinh, trdn hgp chit sit/thanh phan B.

Sang ché con dé cap dén mét quy trinh khac dé san xuat hdn hop lam cham chay
theo diém bt ky trong sb cac diém tir 1 dén 18, quy trinh nay bao gdm céc buéc:
a) trong giai doan 1 cua quy trinh, thém tir 0,9 dén 1,1 phan tir olefin trén mdi P vao
mudi tan trong nuée cia axit hypophosphoro hodc chinh axit nay,
b) trong giai doan 2 cda quy trinh, thém tir 0,9 dén 1,1 phan tir olefin nita trén mdi P
vao chét trung gian thu duge tir bude a) dé tao thanh axit dialkylphosphinic hosdc mubi
cha axit ndy véi sy chuyén héa axit dialkylphosphinic, néu axit ndy dugc tao ra, thanh
mubi tuong Ung,
c) trong giai doan 3 ctia quy trinh, tién hanh ddng két tia chét trung gian thu dugc
tir budce b) va mudi sit, va

d) trong giai doan 4 cua quy trinh, tron telome/thanh phén C.
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Cuébi cung, sang ché dé cap dén quy trinh san xudt hdn hop lam cham chay theo
diém bét ky trong s cac diém tir 1 dén 18, quy trinh nay bao gdm cac bude:

a) trong giai doan 1 ctia quy trinh, thém tir 0,9 dén 1,1 phan tr olefin trén m&i P vao
mudi tan trong nuée ciia axit hypophosphoro hoic chinh axit nay,

b) trong giai doan 2 cta quy trinh, thém tir 0,9 dén 1,1 phan tr olefin nita trén mdi P
vao chét trung gian thu duoc tir budc a) dé tao thanh axit dialkylphosphinic hoic mubi
clia axit ndy voi sy chuyén hoa axit dialkylphosphinic, néu axit ndy dugc tao ra, thanh
mubi trong tng,

C) trong giai doan 3) clia quy trinh, tién hanh két tinh chét trung gian thu dugc tir
buée b) va mudi kim loai,

€) trong giai doan 4 cda quy trinh, trdn tuy y telome va

f) trong giai doan 5 ctia quy trinh, trn hop chét sat/thanh phan B.

Hop chét sit va/hoic mudi sit duoc st dung trong céc quy trinh da dé cap & trén
¢6 anion ctia nhém nguyén td chinh thi bay; c6 anion cua axit oxo ctia nhém nguyén t6
chinh tht bay; c6 anion ciia nhém nguyén t chinh tht sau; cé anion clia axit oxo cua
nhém nguyén t5 chinh thtr sau; c6 anion ctia nhém nguyén t6 chinh thir ndm; c6 anion
cla axit oxo ciia nhém nguyén td chinh thir nim; cé anion ciia axit oxo clia nhém
nguyén t6 chinh thtr tw; c6 anion ciia axit oxo clia nhém nguyén t§ chinh thir ba; ¢6
anion cua halogenua gia; c6 anion cua axit oxo cua kim loai chuyén tiép; vdi anion hitu
co tir nhém céc axit mono-, di-, oligo- va polycarboxylic, nhdm axit axetic, nhém axit
trifloaxetic, propionat, butyrat, valerat, caprylat, oleat, stearat, nhém axit oxalic, nhém
axit tartric, axit xitric, axit benzoic, salixylat, axit lactic, axit acrylic, axit maleic, axit
suxinic, nhom axit amin, nhom chirc hydroxo co6 tinh axit, para-phenolulfonat, para-
phenolulfonat hydrat, axetylaketonat hydrat, tanat, dimetyldithiocacbamat,
triflometansulfonat, alkylsulfonat va/hodc aralkylsulfonat; 1am st nguyén td; lam hop
chét sit & dang 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, hydrocacbonat, silicat, hexaflosilicat,
hexaflosilicat hydrat, stanat, borat, polyborat, peroxoborat, thioxyanat, Xyanat, Xyanua,
cromat, cromit, molypdat, permanganat, format, axetat, axetat hydrat, trifloaxetat

hydrat, propionat, butyrat, valerat, caprylat, oleat, stearat, oxalat, tartrat, xitrat, xitrat c6
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tinh bazo, xitrat hydrat, benzoat, salixylat, lactat, lactat hydrat, axit acrylic, axit maleic,
axit suxinic, glyxin, phenoxit, para-phenolulfonat, para-phenolulfonat hydrat,
axetylaketonat hydrat, tanat, dimetyldithiocacbamat, triflometansulfonat, alkylsulfonat
va/hodc aralkylsulfonat; va/hodc & dang hgp kim cua st voi déng, thiéc, niken, crom,
molypden, vonfram, vanadi.

Tét hon néu theo céc quy trinh d& dé cép & trén, mudi kim loai duoc st dung 1a
mudi c6 cation tir nhém Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, St, Mn, Li, Na
va/hogc K va cac anion tuong tu nhu trong hop chit sit va/hodc mubi sit.

Theo c4c quy trinh d& d& cép & trén theo diém bét ky trong sd céc diém tir 20 dén
25, tdt hon néu thém vao c4c chit sau trong cac giai doan twong tng ctia quy trinh: chat
khoi mao, chét khoi mao géc tu do, chét khoi mao cam quang, chét uc ché, chét phu trg
kiém soat géc tu do, chét tao hat nhan, chit phuy tro két tinh ddng thoi, chét phu trg két
tinh, chit dién phan manh, chit thAm ué6t, dung moi, axit, chét kiém, hop chat kiém,
dung dich kiém manh, chit phu trg dong chay, chat tiy, cht phan Gng két hop, chét
tang cudng két dinh, chit phan ly, chit phu gia nhya déo, chét phu gia 16p phu va chit
1am cham chéy dugc boc bang hdn hop 1am cham chdy theo it nhit mot diém trong sb
cac diém tir 1 dén 18.

Sang ché con dé cap dén viée stt dung hdn hop 1am cham chéy theo diém bét ky
trong s céc diém tir 1 dén 18 lam chit trung gian cho cac qua trinh téng hop khéc, lam
chét gén két, 1am chét lién két ngang hoic chit 1am ting tdc do trong qué trinh hoa rén
nhya epoxy, polyuretan va nhya polyeste khong no, lam chét on dinh polyme, 1am san
phim bao vé mua vy, lam tic nhén chelat héa, 1am chit phu gia d4u khoang, 1am chét
chéng an mon trong cac ing dung san phAm 1am sach va co rira va trong cic (mg dung
dién t1r.

Cu thé hon, sang ché d& cap dén viéc sir dung hén hop lam cham chéy theo diém
bat ky trong sé cac didm tir 1 dén 18 dé 1am chét 1am cham chdy, chit lam cham chdy
cho cac 16p son ngoai va céc 16p phu truong phong, 1am chit lam cham chéy cho gd va
cac san phdm xenluloza khac, 1am chét 1am cham chdy phan tng va/hoic khong phan
{ng cho polyme @& san xuét ché phidm duc polyme lam cham chay, sin xuét san phim
dtc polyme lam chdm chay va/hodc lam cho polyeste va cac két cdu xenluloza nguyén

chét va pha tron tré thanh chét lam chdm chay bang cach ngdm tam.
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Sang ché ciing bao gdm ché phim duc polyme hoic san phim duc, mang, to va
soi polyme déo nhiét hodc rén nhiét 1am chim chay bao gdm hén hop lam chim chay
theo diém bat ky trong sb cac diém tir 1 d&én 18 véi luong nim trong khoang tir 0,5%
dén 45% theo khéi lugng, polyme déo nhiét hogc ran nhiét hozic hdn hop ctia chiing vai
lugng nam trong khoang ttr 0,5% dén 95% theo khdi lugng, chét phu gia v6i lugng nam
trong khoang tir 0% dén 55% theo khdi luong va chét don hodc cac vat lidu gia cb véi
lwong ndm trong khoang tir 0% dén 55% theo khdi lugng, trong d6 téng luong ciia cc
thanh phan 13 100% theo khdi lugng.

Polyme déo nhiét 1a polyme thudc loai polystyren HI (chiu va dép cao),
polyphenylen ete, polyamit, polyeste hoic polycacbonat, va hén hgp hoic hdn hop
polyme thudc loai polyme ABS (acrylonitril-butadien-styren) hodc PC/ABS
(polycacbonat/acrylonitril-butadien-styren) hodc PPE/HIPS (polyphenylen ete/poly
styren HI), va polyme ran nhiét 1a polyme thudc loai polyme nhwa formaldehyt, epoxit
hodc melamin-phenol, polyeste khong no, nhyra epoxy va/hodc polyuretan.

Tét hon néu ché phdm duc polyme, san phim dic, mang, to va sgi polyme déo
nhiét hodc rin nhiét bao gém cac chét phu gia khéc la chét chéng oxy hoa, chit én dinh
UV, chét én dinh tia gama, chét 6n dinh qua trinh thy phan, chét chéng tinh dién, chit
nhii héa, chit tao hat nhén, chét déo hoa, chéit trg xur ly, chét 1am tdng strc bén va, thudc
nhudm, chit mau va cc chit khac.

Mudi diorganylphosphinic dwgc wu tién 1a mudi dialkylphosphinic, ma trong
trueong hop do, cling c6 cong thue (II).

Mubi dialkylphosphinic dugc wu tién 1a mudi dic biét 1a c6 cong thire (IT) trong
d6 R! va R? 1 gibng hoic khac nhau va 1a Ci-Cis-alkyl & dang mach thing, mach nhanh
hodc mach vong.

Ut tién 12 mudi dietylphosphinic, trong d6 cation dé tao mudi 12 Mg, Ca, Al, Sb,
Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na hoac K, trong d6 dac biét vu tién la Al, Ti va
Zn.

Hon hop lam chdm chéy dugc wu tién chira thanh phin A) véi luong ndm trong
khoang tir 99,9999% dén 80% theo khdi lwong va thanh phan B1) véi lugng nim trong
khodng tir 0,0001% dén 20% theo khéi lugng.
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Cu thé hon, hdn hop 1am chdm chay chira thanh phdn A) véi lugng nim trong
khoang tir 99,9995% dén 95% theo khéi lugng va thanh phn B1) véi lugng nim trong
khoang tir 0,0005% dén 5% theo khéi lugng.

Utu tién 1a hdn hop 1am cham chédy chira thanh phan A) véi lugng nim trong
khoang tir 99,9999% dén 80% theo khdi luong va sét (thanh phan B)) véi lugng nim
trong khoang tir 0,0001% dén 20% theo khéi lugng.

Pic biét tét hon néu hdn hop 1am chdm chay chira thanh phan A) véi lwong ndm
trong khoang tir 99,9995% dén 95% va sit (thanh phan B)) véi lugng nim trong khoang
tir 0,0005% dén 5% theo khdi lugng.

Telome dugc tao thanh bang cach thém olefin vao ion hypophosphit. Khong chi
hai phén tr olefin dugc thém vao ion dialkylphosphinat ma co thé thém vai phan tir
olefin khac. Do d6, mdt hodc ca hai chudi alkyl dugc kéo dai thém mdt hodc nhiéu don
vi olefin khac.

Telome duoc vu tién 1a telome cé cong thirc (IV):

H-(CwHaw)x P(O)(OMe) (CxHax)i-H Iv)
trong do, trong cong thirc (IV), ddc 1dp véi nhau,
k co gia tri tir 1 dén 9, 1 c6 gid tri tir 1 dén 9, w 6 gid tri tir 2 dén 9 va x c6 gi4 tri tir 2
dén 9 va Me 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hodc
K.

Tét hon néu telome nay ¢ dang mudi cua Al, Ti, Fe va/hodc Zn.

Tét hon néu trong cong thire (VI), mbi w va x ciing ¢b gié tri tir 2 dén 4 va mdi k
valcé gid tri tir 1 dén 4.

Trong truong hop st dung etylen lam olefin dé diéu ché mudi dialkylphosphinic
theo séng ché, tbt hon néu chit dugc tao ra 1a telome thudc loai axit
etylbutylphosphinic, axit dibutylphosphinic, axit etylhexylphosphinic, axit
butylhexylphosphinic, etyloctylphosphinat, v.v. va/hodc mubi cta ching.

Trong truong hop st dung propen, trinh ty diéu ché twong tu nhu trén.

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

octen.

-12-



34685

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

Ban than telome 12 hop chat phospho. Thanh phén ciia telome duge béo céo theo
phan tram cia tt ca cac nguyén liu chira phospho (P%), dugc xac dinh bang k§ thuat
NMR 31P.

Tét hon néu sét & dang mudi sit hodc hop chét sit va tao thanh hdn hop vt ly
v6i thanh phin A). Theo cac quy trinh theo sang ché, sit tao hdn hop ddng nhat véi
mudi dialkylphosphinic hodc hdn hop mudi dialkylphosphinic/mudi telome.

Mubi sit va hop chét sit dé san xuat hén hop 1am cham chay vét ly theo sang ché
t5t hon 12 mudi sat(Il) va/hozic sat(III).

Tét hon néu mubi sit 12 mudi sat(Il) va/hodc mudi sat(II) v6i anion hitu co cla
nhom nguyén td chinh thir bay (halogenua), vi duy, florua, clorua, bromua, iodua; c6
anion cua axit oxo ctia nhém nguyén t6 chinh thi bay (hypohalit, halit, halogenat, vi dy,
iodat, perhalogenat (vi du, perclorat); c6 anion clia nhom nguyén t6 chinh thir sau
(chalcogenua), vi dy, oxit, hydroxit, peroxit, superoxit; c6 anion cuia axit oxo cia nhém
nguyén td chinh tht su (sulfat, hydrosulfat, sulfat hydrat, sulfit, peroxosulfat); c6 anion
cia nhém nguyén t6 chinh tht nim (pnictogenua (pnicogenide)), vi dy, nitrua,
phosphua; ¢6 anion cta axit oxo clia nhém nguyén t6 chinh thit ndm (nitrat, nitrat
hydrat, nitrit, phosphat, peroxophosphat, phosphit, hypophosphit, pyrophosphat); cé
anion clia axit oxo cia nhém nguyén té chinh th tu (cacbonat, hydrocacbonat, hydroxit
cacbonat, cacbonat hydrat, silicat, hexaflosilicat, hexaflosilicat hydrat, stanat); c6 anion
cla axit oxo cliia nhom nguyén td chinh thir ba (borat, polyborat, peroxoborat); c6 anion
cua halogenua gia (thioxyanat, xyanat, xyanua); c6 anion cua axit oxo cua kim loai
chuyén tiép (cromat, cromit, molypdat, permanganat).

Tét hon néu mudi sét 1a mudi sét(Il) va/hoic mudi sat(Ill) véi anion hitu co tir
nhém céc axit mono-, di-, oligo- va polycarboxylic (mubi axit formic (format)) ctia axit
axetic (axetat, axetat hydrat), axit trifloaxetic (trifloaxetat hydrat), propionat, butyrat,
valerat, caprylat, oleat, stearat, axit oxalic (oxalat), axit tartric (tartrat), axit xitric (xitrat,
xitrat ¢ tinh bazo, xitrat hydrat), axit benzoic (benzoat), salixylat, axit lactic (lactat,
lactat hydrat), axit acrylic, axit maleic, axit suxinic, axit amin (glyxin), nhom chirc

hydroxo c6 tinh axit (phenoxit, v.v.), para-phenolulfonat, para-phenolulfonat hydrat,
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axetylaketonat hydrat, tanat, dimetyldithiocacbamat, triflometansulfonat, alkylsulfonat
va/hodc aralkylsulfonat.

Mudi sét duoc wu tién 1a sit(I) va/hodc sat(II) borat, sulfat, sulfat hydrat,
hydroxosulfat hydrat, hydroxosulfat hydrat hén hgp, oxysulfat, axetat, nitrat, florua,
florua hydrat, clorua, clorua hydrat, oxyclorua, bromua, iodua, iodua hydrat va/hodc
dan xuét axit carboxylic.

Tbt hon néu hop chét kim loai nay 12 sat(Il) va/hodc sét(III) axetat, clorua, nitrat,
sulfat, phosphinat, monoalkylphosphinat va/hoéc alkylphosphonat.

Sét (thanh phin B)) dugc d& cap theo diém 1 thuong & dang mudi sit hoic dang
hop chét sét (thanh phin B1)). Mubi sit dwoc wu tién 1a sat(Il) monoalkylphosphinat;
mubi sit (II) ndy bao gébm sit(Il) etylphosphinat, sat(Il) propylphosphinat, st(II)
butylphosphinat, sat(Il) n-butylphosphinat, sat(Il) sec-butylphosphinat, sét(II)
hexylphosphinat va/hodc sat(II) octylphosphinat.

Mudi sit duoc wvu tién 1a sét(II) monoalkylphosphinat; mubi sit nay bao gdm
s&t(II1) etylphosphinat, sit(Ill) propylphosphinat, sit(Il) butylphosphinat, s&t(III)
n-butylphosphinat, sat(Ill) sec-butylphosphinat, sat(IIl) hexylphosphinat va/hoic
sat(I1I) octylphosphinat.

Muébi sit duoc wu tién 1a sét(Il) alkylphosphonat, mudi sit nay bao gbm sét(II)
etylphosphonat, ~ sit(Il)  propylphosphonat, sat(Il)  butylphosphonat,  sat(Il)
n-butylphosphonat, sat(Il) sec-butylphosphonat, sat(I) hexylphosphonat va/hoic sat(II)
octylphosphonat.

Mudi sét duge wu tién 1a sat(IIT) alkylphosphonat, mudi sét nay bao gdm sit(III)
etylphosphonat, sat(Ill) propylphosphonat, sat(Ill) butylphosphonat, sat(Ill) n-
butylphosphonat, sit(IIT) sec-butylphosphonat, sat(II) hexylphosphonat va/hogic sat(I1I)
octylphosphonat.

Mubi st da ddng két tua duge wu tién 1a sat(11) dialkylphosphinat, mubi sit nay
bao gbm sat(Il) bis(dietylphosphinat), sat(Il) bis(dipropylphosphinat), sat(II)
bis(butyletylphosphinat), sat(Il)  bis(n-butyletylphosphinat), sat(Il)  bis(sec-
butyletylphosphinat), sat(I) bis(hexyletylphosphinat), sat(Il) bis(dibutylphosphinat),
sat(IT) bis(hexylbutylphosphinat) va/hodc sat(II) bis(octyletylphosphinat).
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Mudi sit duge wu tién 1a sat(II) dialkylphosphinat, mubi sit nay bao gdm sét(III)
tris(dietylphosphinat), sat(1II) tris(dipropylphosphinat), sat(TII)
tris(butyletylphosphinat), sit(IIl) tris(n-butyletylphosphinat), sat(III) tris(sec-butyletyl
phosphinat), sat(III) tris(hexyletylphosphinat), sat(III) tris(dibutylphosphinat), sat(III)
tris(hexylbutylphosphinat) va/hoic sit(II) tris(octyletylphosphinat).

Pé dam bao tinh én dinh ciia hdn hop lam cham chéay vat 1y theo sang ché dé
khong phén tach trong qua trinh khudy tron, ¢ hat nhé dugc uu tién.

U tién néu ¢ hat trung binh dso:

cta mudi dialkylphosphinic ndm trong khoang tir 0,01 dén 1000 pm,

cia hdn hop dbng két tia mudi dialkylphosphinat/mudi telome nim trong
khoang tir 0,01 dén 1000 pm,

ctia hon hop 1am cham chay theo séng ché ndm trong khoang tir 0,01 dén 1000

pm.

Dic biét vu tién néu ¢ hat trung binh dso:

ctia mudi dialkylphosphinic nim trong khoang tir 0,1 dén 90 pm,

ctia hdn hop mudi dialkylphosphinat/mubi telome nim trong khoang tir 0,1 dén
90 um,

ctia hdn hop 1am cham chdy theo séng ché ndm trong khoang tir 0,1 dén 90 pm.

Theo céc quy trinh theo sang ché, ¢ thé thém dang chét phu trg bat ky ma tao

thuén loi trong qué trinh san xuét hosc cai tién cac dic tinh clia san pham.

Theo céc quy trinh theo séng ché, c6 thé tron mot hodic nhiéu chit phu trg trong
mdt hodc nhiéu giai doan ctia quy trinh.

Tt hon néu ché phdm duc polyme lam cham chéy chua:

hén hop 1am chim chay theo sang ché véi luong nim trong khoang tir 5% dén
45% theo khdi lugng,

polyme hodc hdn hop ctia polyme véi lugng nim trong khoang tir 5% dén 90%

theo khéi lugng,
chit phu gia v6i lugng nim trong khoang tir 1% dén 40% theo khéi lugng va

soi thuy tinh v6i lugng ndm trong khoang tir 20% dén 55% theo khéi lugng.
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T6t hon néu polyme bit ngudn tir nhém polyme déo nhiét nhu polyeste,
polystyren hodc polyamit va/hodc polyme rén nhiét.

Tét hon néu polyme 13 polyme ctia mono- va diolefin, vi du, polypropylen,
polyisobutylen, polybuten-1, poly-4-metylpenten-1, polyisopren hodc polybutadien, va
polyme cOng cua xycloolefin, vi dy, xyclopenten hodc norbornen; va ca polyetylen
(polyetylen nay c6 thé thy y dwgc lién két ngang), vi du, polyetylen c6 mat do cao
(HDPE), polyetylen c6 mat d§ cao c6 phéan tur khéi 16n (HDPE-HMW), polyetylen c6
méat do cao co6 phan tu khéi cuc 16n (HDPE-UHMW), polyetylen c6 mat d9 trung binh
(MDPE), polyetylen mit do thdp (LDPE), polyetylen mat d¢ thAp mach thing
(LLDPE), polyetylen mat d thip mach nhanh (BLDPE), va hdn hop cua chung.

Tét hon néu polyme 13 copolyme clia mono- va diolefin véi nhau hodc véi cac
vinyl monome khéac, vi du, copolyme etylen-propylen, polyetylen mat do thp mach
thing (LLDPE) va hdn hop cla chung véi polyetylen mat do thip (LDPE), copolyme
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 khéng no, copolyme isobutylen-isopren, copolyme
etylen-alkyl acrylat, copolyme etylen-alkyl metacrylat, copolyme etylen-vinyl axetat va
copolyme cua ching véi cacbon monoxit, hodc copolyme etylen-axit acrylic va mubi
clia chiing (ionome), va ca terpolyme cia etylen vdi propylen va dien nhu hexadien,
dixyclopentadien hodc etylidennorbornen; va ca hdén hop cia cic copolyme ndy véi
nhau, vi du, hdn hop polypropylen/copolyme etylen-propylen, LDPE/copolyme etylen-
vinyl axetat, LDPE/copolyme etylen-axit acrylic, LLDPE/copolyme etylen-vinyl axetat,
LLDPE/copolyme etylen-axit acrylic va copolyme polyalkylen/cacbon monoxit luan
phién hogc ngiu nhién va hdn hop ctia chung véi cac polyme khac, vi dy, polyamit.

Tét hon néu polyme 1 nhwa hydrocacbon (vi dy, Cs-Co), bao gdm céc bién ddi
hydro héa ctia chiing (vi du, nhya dinh) va hdn hop cuia polyalkylen va tinh bot.

Tét hon néu polyme 1a polystyren (Polystyrol 143E (BASF), poly(p-
metylstyren), poly(alpha-metylstyren).

Tét hon néu polyme 14 copolyme cua styren hodc alpha-metylstyren véi cac dien
hoic cac din xudt 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 chiu va dép cao cua copolyme styren va mot polyme
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khic, vi du, polyacrylat, dien polyme hodc terpolyme etylen-propylen-dien; va
copolyme khdi cua styren, vi du, styren-butadien-styren, styren-isopren-styren, styren-
etylen/butylen-styren hodc styren-etylen/propylen-styren.

Tét hon néu polyme 12 polyme ghép ctia styren hodc alpha-metylstyren, vi du,
styren trén polybutadien, styren trén copolyme polybutadien-styren hodc polybutadien-
acrylonitril, styren va acrylonitril (hogc metacrylonitril) 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 terpolyme etylen-propylen-dien, styren va
acrylonitril trén polyalkyl acrylat hodc polyalkyl metacrylat, styren va acrylonitril trén
copolyme acrylat-butadien, va hdn hop cta ching, nhu da biét, vi dy, 12 polyme ABS,
MBS, ASA hodc AES.

Tét hon néu polyme 13 polyme halogen, vi du, polyclopren, cao su chira clo,
copolyme dugc clo hda va brom hda cua isobutylen-isopren (cao su halobutyl),
polyetylen dugc clo hoa hodc closulfonat hoa, copolyme cla etylen va etylen dugce clo
hoa, polyme ddng nhét va copolyme epiclorohydrin, ddc biét 1a polyme cia hop chit
vinyl @4 halogen hoa, vi dy, polyvinyl clorua, polyvinyliden clorua, polyvinyl florua,
polyvinyliden florua; va copolyme ctia ching, nhu vinyl clorua-vinyliden clorua, vinyl
clorua-vinyl axetat hodc vinyliden clorua-vinyl axetat.

Tét hon néu polyme 13 polyme din xuét tir axit khong no & vi tri alpha, beta va
cac dan xuit ctia chung nhu polyacrylat va polymetacrylat, polymetyl metacrylat dugc
lam ting sirc bén va bdi butyl acrylat, polyacrylamit va polyacrylonitril va copolyme
clia cac monome d3 trich din vé&i nhau hodc véi cac monome khong no khéc, vi du,
copolyme acrylonitril-butadien khong no, copolyme acrylonitril-alkyl acrylat, copolyme
acrylonitril-alkoxyalkyl acrylat, copolyme acrylonitril-vinyl halogenua hodc cac
terpolyme acrylonitril-alkyl metacrylat-butadien khong no.

Tét hon néu polyme 1a polyme din xuét tir regu khong no va amin hodc tir cic
dan xuét axyl hoic axetal clia ching, nhu rugu polyvinylic, polyvinyl axetat, stearat,
benzoat hodc maleat, polyvinyl butyral, polyalyl phtalat, polyalylmelamin; va copolyme

cia chung véi olefin.
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T6t hon néu polyme 13 polyme ddng nhét va copolyme ctia ete dang vong, nhu
polyalkylen glycol, polyetylen oxit, polypropylen oxit hodc copolyme cua ching véi
bisglyxidyl ete.

Tt hon néu polyme 1 polyaxetal, nhu polyoxymetylen, va céc polyoxymetylens
ma bao gém cac comonome, vi dy, etylen oxit; polyaxetal dugc cai bién v&i polyuretan

déo nhiét, acrylat hodac MBS.

T6t hon néu polyme 1a polyphenylen oxit va sulfua va hdn hgp cua ching véi
polyme styren hodc polyamit.

Tét hon néu polyme 14 polyuretan din xuét tir polyete, polyeste va polybutadien
c6 ca hai nhém hydroxyl tdn cing va polyisoxyanat béo hodc thom, va céc tién chét cua
chung.

T6t hon néu polyme 1a polyamit va copolyamit din xudt tir diamin va axit
dicarboxylic va/hodc tir axit aminocarboxylic hogc lactam twong ing, nhu nylon 2/12,
nylon 4 (axit poly-4-aminobutyric, Nylon® 4, cua DuPont), nylon 4/6
(poly(tetrametylenadipamit)), Nylon® 4/6, cia DuPont), nylon 6 (polycaprolactam, axit
poly-6-aminohexanoic, Nylon® 6, ciia DuPont, Akulon® K122, tr DSM; Zytel® 7301,
ctia DuPont; Durethan® B 29, tir Bayer), nylon 6/6 ((poly(N,N'-hexametylenadipamit),
Nylon® 6/6, ciia DuPont, Zytel® 101, ctia DuPont; Durethan® A30, Durethan® AKV,
Durethan® AM, tir Bayer; Ultramid® A3, cua BASF), nylon 6/9
(poly(hexametylennonanamit), Nylon® 6/9, cia DuPont), nylon 6/10 (poly(hexa
metylensebacamit), Nylon® 6/10, cta DuPont), nylon 6/12 (poly(hexametylen
dodecandiamit), Nylon® 6/12, ctia DuPont), nylon 6/66 (poly(hexametylenadipamit-co-
caprolactam), Nylon® 6/66, ctia DuPont), nylon 7 (axit poly-7-aminoheptanoic, Nylon®
7, cia DuPont), nylon 7,7 (polyheptametylenpimelamit, Nylon® 7,7, cua DuPont),
nylon 8 (axit poly-8-aminooctanoic, Nylon® 8, cua DuPont), nylon 838
(polyoctametylensuberamit, Nylon® 8,8, cua DuPont), nylon 9 (axit poly-9-
aminononanoic, Nylon® 9, ctia DuPont), nylon 9,9 (polynonametylenazelamit, Nylon®
9,9, ciia DuPont), nylon 10 (axit poly-10-aminodecanoic, Nylon® 10, cia DuPont),
nylon 10,9 (poly(decametylenazelamit), Nylon® 10,9, ctia DuPont), nylon 10,10 (poly
decametylensebacamit, Nylon® 10,10, cia DuPont), nylon 11 (axit poly-11-
aminoundecanoic, Nylon® 11, ciia DuPont), nylon 12 (polylauryllactam, Nylon® 12,

ctia DuPont, Grillamid® L20, tr Ems Chemie), polyamit thom c6 ngudn gbc tir m-
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xylen, diamin va axit adipic; polyamit dugc didu ché tir hexametylendiamin va axit iso-
va/hodc terephtalic (polyhexametylenisophtalamit, polyhexametylentere phtalamit) va
chdt dan hdi tiy ¥y 1am tic nhan cai bién, vi dy, poly-2,4,4-
trimetylhexametylenterephtalamit hodc poly-m-phenylenisophtalamit. Copolyme khoi
ctia polyamit da dé cap & trén véi polyolefin, copolyme olefin, ionome hodc cic chit
dan hdi duoc lién két hoic duge ghép vé miat hoa hoc; hodc véi polyete, vi du, véi
polyetylen glycol, polypropylen glycol hodc polytetrametylen glycol. Hon nita,
polyamit hodc copolyamit dugc cai bién EPDM hoic ABS; va polyamit dugc ngung tu
khi xtr 1y (“h¢ thong RIM polyamit”).

Ciing c6 thé sir dung polyamit thom nhu PA4T, PA6T, PA9T, PA10T, PAL1T
va/hodc MXD6, polyamit vo dinh hinh nhu 61/X va TPE-A “cing” va “mém”.

T6t hon néu polyme 1a polyure, polyimit, polyamitimit, polyeteimit,
polyesteimit, polyhydantoin va polybenzimidazol.

Tét hon néu polyme 14 polyeste ddn xuét tlr axit dicarboxylic va rugu hai chuc
va/hoic tir axit hydroxycarboxylic hodc lacton twong Ung, nhu polyetylen terephtalat,
polybutylen terephtalat (Celanex® 2500, Celanex® 2002, tir Celanese; Ultradur®, cua
BASF), poly-1,4-dimetylolxyclohexan terephtalat, polyhydroxybenzoat, va polyete este
khdi din xut tir polyete v&i cdc nhém dudi hydroxyl; va ca polyeste duge cai bién véi
polycacbonat hodc MBS.

Tét hon néu polyme 13 polycacbonat, polyeste cacbonat, polysulfon, polyete
sulfon va polyete keton.

Tét hon néu polyme rin nhiét 1a polyme formaldehyt, polyme epoxit, polyme
nhya melamin-phenol va/hodc polyuretan.

Tét hon néu polyme rén nhiét 1a nhua epoxy.

Tét hon néu polyme rén nhiét 12 nhua epoxy da dugc hoa rén véi resol, phenol,
dan xuét phenol va/hodc dixyandiamit, rugu va amin.

Nhya epoxy tét hon 14 hgp chét polyepoxit.

Nhya epoxy tot hon néu bt ngudn tir nhém novolac va nhya bisphenol A.

Tét hon néu polyme rén nhiét bao gdm nhya polyeste khong no, polyeste khong
no dugc cai bién dixyclopentadien, polyphenylen ete hodc polyme butadien; copolyme

khéi voi khdi polybutadien hodc polyisopren va khéi styren hozc alpha-metylstyren;
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copolyme khdi vé6i khéi polybutadien dau tién va khéi polyetylen thir hai hodc khdi
etylen-propylen, copolyme khdi véi khdi polyisopren dAu tién va khéi polyetylen hodc
khéi etylen-propylen thi hai.

Tét hon néu polyme rén nhiét dugc dva trén diu thuc vat dugc epoxy hoa (dau
dau tuong/hat lanh dugc epoxy hoda), dan xuét 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).

Tét hon néu dem st dung polyme rén nhiét trong thanh phan chuyén mach dién,
thanh phén trong cAu tric xe 0 o, k¥ thudt dién, dién tr, bang mach in, chit tAm trudc
vao chit déo, hop chét tao boc cho thanh phan dién, trén thuyén va céu tric canh roto,
trong cac ing dung GFRP ngoai troi, cac ung dyng gia dinh va vé sinh, vat liéu k§ thuat
va c4c san phdm khac.

Tét hon néu polyme rén nhiét bao gdm nhuya polyeste khong no (nhwa UP) thu
duogc tir copolyeste cta cac vat li¢u khéi dau da chitc no va khong no, cu thé 1a axit
dicarboxylic hodc anhydrit ctia chung, véi rugu polyhydric, va hop chét vinyl lam chat
lién két ngang.

Nhya UP dugc lam cing bing qua trinh tring hop gbc tu do véi céc chét khoi
mao (vi dy, peroxit) va chét xuc tién.

Polyeste khong no c6 thé bao gbm nhom este 1am phan néi trong chudi polyme.

Axit dicarboxylic khong no va cic din xut dugc wu tién dé didu ché polyeste 12
axit maleic, maleic anhydrit va axit fumaric, axit itaconic, axit Xitraconic, axit
mesaconic. Axit nay cé thé duoc tron véi tAn 200% mol cua it nhit mot axit
dicarboxylic béo no hodc béo vong, dua trén thanh phan axit khong no.

Axit dicarboxylic no dugc uu tién 1 axit phtalic, axit isophtalic, axit terephtalic,
axit  dihydrophtalic, axit tetrahydrophtalic, axit hexahydrophtalic, axit
endometylentetrahydrophtalic, axit adipic, axit suxinic, axit sebaxic, axit glutaric, axit

metylglutaric, axit pimelic.
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Céc ruou polyhydric, dac biét 1a dihydric, tiy y rugu khong no, dugc uvu tién la
alkandiol va oxaalkandiol thdng thuong cé cdc nhém khong c6 dang vong hodc co dang
vong.

Monome khéng no dwoc wu tién c6 thé déng tring hop véi polyeste khong no,
t6t hon néu polyeste khéng no nay mang cac nhém vinyl, vinyliden hogc alyl, vi dy, t6t
hon 1a styren, ma con mang, vi dy, styren vong duoc alkyl hodc alkenyl héa, trong do
cac nhém alkyl nay c6 thé bao gdbm 1 dén 4 nguyén tir cacbon, vi dy, vinyltoluen,
divinylbenzen, alpha-metylstyren, tert-butylstyren; vinyl este cia axit carboxylic ¢6 2
dn 6 nguyén tr cacbon, tbt hon 1a vinyl axetat, vinyl propionat, vinyl benzoat;
vinylpyridin, vinylnaphtalen, vinylxyclohexan, axit acrylic va axit metacrylic va/hodc
este cuia chung (t6t hon 13 vinyl, alyl va metalyl este) c6 1 dén 4 nguyén tir cacbon trong
thanh phén rugu, amit va nitril cia ching, maleic anhydrit, maleic monoeste va dieste
c¢6 1 dén 4 nguyén tir cacbon trong thanh phén ruou, maleic mono- va diamit hodc imit
vong, nhu butyl acrylat, metyl metacrylat, acrylonitril, N-metylmaleimit hodc N-
xyclohexylmaleimit; hgp chét alyl nhu alylbenzen va alyl este nhu alyl axetat, dialyl
phtalat, dialyl isophtalat, dialyl fumarat, alyl cacbonat, dialyl phtalat, dialyl cacbonat,
trialyl phosphat va trialyl xyanurat.

Hop chét vinyl duge wu tién dé lién két ngang 12 styren.

Polyeste khong no dugc uu tién cling ¢ thé mang nhém este & mach bén, vi du,
polyacrylic este va polymetacrylic este.

Heé chit lam ting ctng dugc ru tién 1a peroxit va chét xuc tién.

Chét xuc tién duge wu tién 1a chat déng khoi mao kim loai va amin thom va/hoéc
tia UV va chit ting do nhay quang hoc, vi du, benzoin ete va chét xtic tac azo nhu
azoisobutyronitril, mecaptan nhu mecaptan lauryl, bis(2-etylhexyl) sulfua va bis(2-
mecaptoetyl) sulfua.

Theo mdt quy trinh d& diéu ché copolyme lam chim chdy, it nhit mot
dicarboxylic anhydrit khong no kidu etylen din xuét tir it nht mot axit Cs-Cs-
dicarboxylic, it nhat mot hop chit vinyl thom va it nhat mot polyol dugc ddng tring
hop va sau d6 duoc phan tmg véi hdn hop lam cham chéy theo sdng ché.

Ut tién st dung polyeste khong no dugc cai bién dixyclopentadien, polyeste nay

thu dugc tr phan Ung cia dixyclopentadien, maleic anhydrit, nuéc, rugu no va tuy y
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mdt axit da chirc khac. Polyeste nay duoc lién két ngang v6i monome c6 thé tring hop
duoc kiéu gbe tu do nhu styren dé thu dugc nhya.

Tt hon néu polyme 14 polyme duoc lién két ngang din xuét tir aldehyt va tir
phenol, ure hodc melamin, nhu nhya phenol-formaldehyt, ure-formaldehyt va melamin-
formaldehyt.

Tét hon néu polyme bao gdm nhua acrylic c¢6 thé lién két ngang dugce din Xuét
tir acrylic este dugc thé, vi du, tir epoxy acrylat, uretan acrylat hodc polyeste acrylat.

Tét hon néu polyme 13 nhua alkyt, nhya polyeste va nhua acrylat dugc lién két
ngang v4i nhya melamin, nhya ure, isoxyanat, isoxyanurat, polyisoxyanat hodc nhya
epoxy.

Tét hon néu polyme 1a nhya epoxy duoc lién két ngang din xudt tir hop chét béo,
béo vong, di vong hoic glyxidyl thom, vi dy, san phdm ctia bisphenol A diglyxidyl ete,
bisphenol F diglyxidyl ete, nhua nay dugc lién két ngang bang céach sir dung céc loai
chét 1am ting cing thong thudng, vi du, anhydrit hoic amin, c6 hodc khdng st dung
chét xtc tién.

Chét rén nhiét dugc wu tién 13 polyme tir phan loai Xyanat este, copolyme xyanat
este/bismalimit, hdn hgp bismalimit/triazin epoxy va polyme butadien.

Polyme butadien dugc uu tién 14 copolyme khdi chira tir 70% dén 95% theo khdi
lwong 13 mot hodc nhidu hop chit hydrocacbon thom dugc thé v6i monovinyl c6 8 dén
18 nguyén tir cacbon va 30% dén 5% theo khdi lwong 12 mot hogc nhiéu dien lién hop
c6 4 dén 12 nguyén tir cacbon va tity ¥ chét lién két ngang.

Tét hon néu hdn hop 1am chdm chay theo sang ché cling dugc st dung trong hé
nhua bao gém nhya polybutadien hodc nhua polyisopren hodc hdn hop ctia ching véi
polyme chtra butadien hodc isopren khong no c6 thé tham gia lién két ngang.

Tét hon néu polyme 1 nhwra epoxy dugc lién két ngang dan xuét tir hop chit béo,
béo vong, di vong hodc glyxidyl thom, vi du, tir bisphenol A diglyxidyl ete, bisphenol F
diglyxidyl ete, dugc lién két ngang bang cach sir dung céc loai chét lam ting cing
va/hodic chat xdc tién thong thuong.

Hop chét glyxidyl thich hop la bisphenol A diglyxidyl este, bisphenol F
diglyxidyl este, polyglyxidyl este cua nhwa phenol formaldehyt va nhua cresol-

formaldehyt, polyglyxidyl este cuia axit phtalic, axit isophtalic va axit terephtalic, va
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polyglyxidyl este cia axit trimellitic, hgp chit N-glyxidyl cia amin thom va bazo chta
nito di vong, va hop chét di- va polyglyxidyl ctia rugu béo polyhydric.

Chét 1am ting cung thich hop 12 amin hodc polyamin béo, béo vong, thom va di
vong nhu etylendiamin, dietylentriamin, trietylentetramin, propan-1,3-diamin,
hexametylendiamin, aminoetylpiperazin, isophorondiamin, polyamitoamin, diamino
diphenylmetan, diaminodiphenyl ete, diaminodiphenyl sulfon, nhua anilin-formaldehyt,
2,2,4-trimetylhexan-1,6-diamin, m-xylylendiamin, bis(4-amino xyclo hexyl)metan, 2,2-
bis(4-aminoxyclohexyl)propan,  3-aminometyl-3,5,5-trimetyl ~ xyclo  hexylamin
(isophorondiamin), polyamitoamin, xyanoguanidin va dixyandiamit, va ca axit da chirc
hodc anhydrit ctia chung, vi du, phtalic anhydrit, maleic anhydrit, tetrahydrophtalic
anhydrit,  metyltetrahydrophtalic ~ anhydrit, = hexahydrophtalic = anhydrit va
metylhexahydrophtalic anhydrit, va ca phenol, vi du, nhya phenol-novolac, nhya cresol-
novolac, nhya cong dixyclopentadien-phenol, nhua phenol aralkyl, nhua cresolaralkyl,
nhya naphtolaralkyl, nhya phenolaralkyl dugc cai bién biphenol, nhwa phenol-
trimetylolmetan, nhya tetraphenyloletan, nhya naphtol-novolac, nhua ddng ngung tu
naphtol-phenol, nhua ddéng ngung tu naphtol-cresol, nhua phenol dugc cai bién
biphenol va nhwa phenol dugc cai bién aminotriazin. T4t ca cac chit 1am ting cimg c6
thé duogc st dung mot minh hoic két hop véi nhau,

Chét xuc tac hodc chét xuc tién thich hop dé lién két ngang trong qua trinh tring
hop 12 amin bac ba, benzyldimetylamin, N-alkylpyridin, imidazol, 1-metylimidazol, 2-
metylimidazol, 2-etyl-4-metylimidazol, 2-etyl-4'-mety1imidazol, 2-phenylimidazol, 2-
heptadexylimidazol, mudi kim loai cta axit hitu co, axit Lewis va mudi phirc amin.

Tét hon néu polyme 14 polyme dugc lién két ngang din xuét tir aldehyt theo mot
mit, va phenol, ure hodc melamin theo médt khéac, nhu nhya phenol-formaldehyt, ure-
formaldehyt va melamin-formaldehyt. Tét hon néu polyme bao gdm nhura acrylic c6 thé
lién két ngang dugc din xuét tur acrylic este dugc thé, vi du, tir epoxy acrylat, uretan
acrylat hodc polyeste acrylat.

Polyeste polyol dugc uu tién thu dugc bang cach tring 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, v4i diaxit nhu axit oxalic, axit alonic, axit suxinic, axit tartric,
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axit adipic, axit sebaxic, axit maleic, axit fumaric, axit phtalic va/hodc axit terephtalic.
Polyeste polyol ¢6 thé duoc str dung mdt minh hodc két hop.

Polyisoxyanat thich hop la polyisoxyanat thom, vong béo va’/hodc béo c6 khong
it hon hai nhém isoxyanat va hdn hop ctia ching. Ut tién polyisoxyanat thom nhu tolyl
diisoxyanat, metylen diphenyl diisoxyanat, naphthylen diisoxyanat, xylylen
diisoxyanat, tris(4-isoxyanatophenyl)metan va polymetylenpolyphenylen diisoxyanat;
polyisoxyanat vong béo nhu metylendiphenyl diisoxyanat, tolyl diisoxyanat;
polyisoxyanat va hexametylen diisoxyanat béo, isophoron diisoxyanat, dimeryl
diisoxyanat, hén hop ddng phin ctia cic sin phim 1,1-metylenbis(4-isoxyanato
xyclohexan-4,4'-diisoxyanatodi ~ xyclohexylmetan,  1,4-xyclohexyl diisoxyanat,
Desmodur® (Bayer) va diisoxyanat lysin va hdn hop cta chung.

Polyisoxyanat thich hop 13 san phim dugc cai bién thu dugc tir phan tng cla
polyisoxyanat v6i polyol, ure, cacbodiimit va/hodc biuret.

Tt hon néu polyme 1a nhua polyeste khong no dan Xuét tlr copolyeste cua axit
dicarboxylic no va khéng no véi rugu polyhydric, va hop chét vinyl 1am céc tac nhan
lién két, va ca cac bién ddi 1am cham chay, dugc halogen héa clia ching.

Tét hon néu polyme bao gdm nhua acrylic c6 thé lién két ngang dugc dan xuét
tir acrylic este duoc thé, vi du, tir epoxy acrylat, uretan acrylat hodc polyeste acrylat.

Tét hon néu polyme 12 hdn hop (hdn hop cac polyme) clia cac polyme di dé cap
& trén, vi dy, 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-butadien-styren), PVC/MBS (polyvinyl clorua/ metacrylat-butadien-
styren), PC/ABS (polycacbonat/acrylonitril-butadien-styren), PBTP/ABS (polybutylen
terephtalat/acrylonitril-butadien-styren), PC/ASA (poly cacbonat/acrylic este-styren-
acrylonitril), PC/PBT (polycacbonat/polybutylen terephtalat), PVC/CPE (polyvinyl
clorua/polyetylen dugc clo hoa), PVC/acrylat (polyvinyl clorua/acrylat, POM/PUR déo
nhiét  (polyoxymetylen/polyuretan  déo  nhiét), PC/PUR  déo  nhiét
(polycacbonat/polyuretan déo nhiét), POM/acrylat (polyoxymetylen/ acrylat),
POM/MBS (polyoxymetylen/metacrylat-butadien-styren), PPO/HIPS (poly phenylen
oxit/polystyrene chiu va ddp cao), PPO/PA 6,6 (polyphenylen oxit/nylon 6,6) va
copolyme, PA/HDPE (polyamit/polyetylen c6 méat do cao), PA/PP (polyamit/
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polyetylen), PA/PPO (polyamit/polyphenylen oxit), PBT/PC/ABS (poly butylen
terephtalat/polycacbonat/acrylonitril-butadien-styren) va/hodac PBT/PET/PC (poly
butylen terephtalat/polyetylen terephtalat/polycacbonat).

Tét hon néu san phim duc dugc san xudt c6 dang hinh chit nhat véi day déu
hodc khong déu, hodc c6 dang hinh 1ap phwong, hinh hdp chit nhat, hinh chit nhat tron
gdc hodc hinh lang tru.

Hon hop 1am cham chéy theo sang ché ciing c6 thé duge sir dung trong chét dan
hdi, vi du, cao su nitril, cao su nitril véi cac nhém carboxyl va butadien-acrylonitril cé
dAu tan ciing carboxy, cao su clopren, cao su butadien, cao su acrylonitril-butadien, cao
su styren-butadien, cao su butadien véi nhua acrylic va polyimit déo nhiét, polyme
copolyeste dugc cai bién uretan va cac chét dan hdi khac.

Chét phu gia khac dugc wu tién trong hdn hgp lam chdm chéy theo séng ché
thudc nhom cacbodiimit va/hodc (poly)isoxyanat.

Chét phu gia khac dugc vu tién dén tir nhém phenol bj 4n ngit khong gian (vi dy,
Hostanox® OSP 1), amin bi 4n ngit khong gian va chit on dinh 4nh sing (vi dy, sin
phdm Chimasorb® 944, Hostavin®), phosphonit va chit chéng oxy héa (vi du,
Sandstab® P-EPQ ctia Clariant) va tic nhan phan ly (san phim Licomont® ctia Clariant).

Tét hon néu chit don trong hdn hop 1am cham chay theo sang ché 1a hop chit
oxy cua silic, hgp chit magie, vi du, cacbonat kim loai cua céc kim loai cia nhom
nguyén t6 chinh thtr hai cia Bang tuidn hoan héa hoc, magie oxit, magie hydroxit,
hydrotalxit, dihydrotalxit, magie cacbonat hodc magie canxi cacbonat, hop chét canxi,
vi dy, canxi hydroxit, canxi oxit, hydrocalumit, hop chit nhém, vi du, nhém oxit, nhdm
hydroxit, boehmit, gibbsit hodc nhom phosphat, phospho dd, hop chit kém va/hoic hop
chét nhom.

Chét don khéac dugc wu tién 12 bi thuy tinh.

Soi thiy tinh tot hon néu dugc st dung lam vt lidu gia cb.

Thiét bj tao hdn hop st dung dugc theo sang ché 1a may duc ép vit da ving c6
cac truc vit ba vung va/hodc céc truc vit nén ngin.

Thiét bi tao hdn hop st dung dugc theo sang ché con 1a may nhao tron déng thoi,

vi duy, tir hé théng tao hdn hop Coperion Buss, Pratteln, Thuy Dién, vi du, MDK/E46-
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11D, va/hodc may nhao tron diung cho phong thi nghiém (MDK 46 tir Buss, Thuy Dién
véi L =11D).

Thiét bj tao hdn hop st dung duge theo sang ché 1a may dun ép hai truc vit, vi
dy, tir 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 tur Berstorff GmbH, Hanover, Leistritz Extrusionstechnik GmbH,
Nuremberg.

Thiét bi tao hdn hop sir dung duoc theo sang ché 1a may duc ép vong, vi du, tir
3+Extruder GmbH, Laufen, v6i vong c6 tir ba dén muoi hai truc vit nhoé quay quanh
mot 16i ¢ dinh, va/hoic may duc ép banh réng hanh tinh, vi duy, tor Entex, Bochum,
va/hodc may duc ép thdng hoi vd/hodc méy duc ép phan tAng va/hodc cac truc vit
Maillefer.

Thiét bi tao hdn hop sir dung dugc theo sang ché 12 bd ghép 6 vit kép quay theo
chiéu nguoc lai, vi du, mau Compex 37 va 70 tir Krauss-Maffei BerstorfT.

Do dai vit c6 hidu qua theo sang ché (L) trong trudng hop may duc ép don truc
hodc may dtc ép vit don nim trong khoang tir 20 dén 40D, trong trudng hop may dic
ép hai truc 12 tir 8 dén 48D, va trong trudng hop mdy duc ép vit da ving, vi dy, 1a 25D
v6i ving hut (L=10D), viing chuyén tiép (L=6D) va viing phun san phim (L=9D).

Ngoai ra, sang ché dé cap dén viée str dung hdn hop lam chdm chéy theo diém
bat ky trong sb cac diém tir 1 dén 18 trong d4u ndi phich c&m hozic ding cho dau ndi
phich cim, thanh phdn mang dién trong bd phét dién (bdo vé dién du), bang mach, hop
chét tao boc, ddu ndi phich cim, bd ngit mach, hop dén, hop dén LED, hdp tu dién,
phan ddy cudn va bd thong gi6, bd tiép dat, phich dién, trong/trén bang mach in, hop
dung cho phich dién, day cép, bang mach mém, céap sac cho dién thoai di dong, 16p phu
dong co, 16p boc dét va cac san phém khac.

San phim nay bao gdm san phim duc c6 dang thanh phén ding cho bd phan
dién/dién tr, dac biét 1a dung cho céac phﬁn cia bang mach in, hdp, phim, day, b
chuyén mach, bd phét, bd chuyén tiép, bd dién trd, bd tu dién, day cudn, den, didt, den
LED, béng béan din, bd ndi, bd diéu chinh, phin bd nhé va by cim bién, & dang thanh
ph'?m dién tich 16n, déc bit 1a thanh ph?m hdp cho budng chuyén mach va cé dang thanh

phan c6 két cau phurc tap v6i yéu cau cao vé mdt hinh hoc.

-26-



34685

Tét hon néu trong trudng hop ciia cic san phim dac, bé day thanh nho hon 0,5
mm, nhung ciing c¢6 thé 16n hon 1,5 mm (dén 10 mm). P9 day thich hop cu thé nho hon
1,5 mm, t6t hon nita 14 nhd hon 1 mm va dic biét tot hon 12 nhd hon 0,5 mm.

T6t hon néu st dung hdn hop 1am chdm chéy theo sang ché véi soi thiy tinh ¢
d6 dai trung binh cong ndm trong khoang tir 100 dén 220 um dé san xuat ché phdm dtc
va/hodc san phidm duc polyamit 1am chdm chay, trong d6 quy trinh san xudt cho ché
phdm dic polyamit hodc san phdm duc dwgc didu chinh sao cho sgi thiy tinh trong ché
phim dtc polyamit thu dwgc hoic san phdm dic c6 d6 dai trung binh cong nim trong
khoang tir 100 dén 220 pm, va trong d6 ché phdm dic polyamit hodc san pham dbc tét
hon néu c6 phén loai IEC 60695-11-10 (UL94) 1a V-0.

San xuét, gia cong va kiém dinh ché phdm dtc polyme l1am cham chéy va san phdm duc
polyme

Thanh phén 1am chdm chay dwgc tron véi hat polyme va chit phu gia bat ky va
dugc dua vao qua bd phan hut bén cia may dun ép hai truc vit (Leistritz ZSE 27/44D) &
nhiét do tir 230 dén 260°C (PBT dugc gia cb soi thiy tinh), thanh PA 6,6 & nhiét do tir
260 dén 310°C va thanh PA 6 & nhiét do tir 250 dén 275°C. Sei thiy tinh duge thém
vao qua by phan hat bén thr hai. Soi polyme ddng nhit dwoc 14y ra, 1am mat trong bé
nudce va sau d6 dugc tao hat dé thu duoc ché phdm dic polyme 1am cham chay.

Sau khi lam khé di, ché phdm duc duoc gia cong trén may dic phun (mau:
Arburg 320 C Allrounder) ¢ nhiét d0 nong chay tu 240 dén 300°C dé thu duoc san
pham duc polyme 1am chim chéy. San phim nay c6 thé dugc st dung 1am mau kiém
dinh va duoc kiém dinh vé kha nang lam chdm chay va dugc phén loai theo kiém mirc
UL 94 (Underwriter Laboratories).

Xac dinh ctra s xtr Iy ctia hop chit PA-GF30 theo kiém mirc DSC dang nhiét:

Theo nhu phuong phép thong thuong néu trén, ché phim dic polyme lam chim
chdy va san phim dic polyme lam cham chay dugc san xuit. Ché phim nay c6 49,7%
theo khéi lugng 13 polyamit (Ultramid® A 27 E 01 ctia BASF SE), 30% theo khéi lugng
14 sgi thuy tinh (soi thiy tinh PPG HP 3610 EC10 ctia PPG), 12,6% theo khéi luong 1a
hén hop 1am chim chéay theo sang ché trong tng véi cac vi dy, 6,6% theo khéi lwong 14
melamin polyphosphat (MPP) (Melapur® 200/70 ctia BASF), 0,8% theo khéi luong 1a
kém borat (®Firebrake 500 cia Rio Tinto Minerals), 0,3% theo khdi lugng 1a sép

(Licowax® E Gran cua Clariant).
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Do gi6i han duéi cta cira s6 xtr Iy khéng bi anh hudng, phwong phap do duge s
dung dé xé4c dinh ctra sb xr Iy 1a phan hily ché phdm dtic polyme 1am chdm chay tai
gi6i han trén. Diéu nay dugc thuc hién béng cach st dung hao hut khéi lugng & nhiét do
xéac dinh.

DSC (phén tich nhiét vi sai) trong khong khi sau khodng thoi gian cho 1a 60 phut
dugc sir dung d& x4c dinh hao hyt khdi lugng & 330°C theo % theo khdi luong.

Luu luong tu do ctia hdn hop 1am chim chay theo sang ché duogc x4c dinh theo
Pfrengle (chédt hoat dong bé mat DIN ISO 4324; bot va hat nho; phép do goc nghi,
thang 12 nam 1983, Beuth Verlag Berlin).

Luu luong ty do da dé cip ¢ trén dugc x4c dinh b%mg cach xac dinh do cao cua
hinh nén tao bai vat liéu bdt hodc hat nhod hodc ty 1€ cia ban kinh hinh nén so véi do
cao cua hinh non. Hinh n6n nay dugc tao ra béng cach ré6t mot lugng xac dinh chét cin
kiém tra qua ph&u chuyén dung trong thiét bi xac dinh. Ban kinh hinh nén d4 x4c dinh
dugc tao ra bing cach rot hinh nén nay cho dén khi san phdm chay tran trén dia tron
dugc nang 18n tir ddy. Ban kinh ciia dia nay dugc cd dinh. Phéu ndy c6 dwuong kinh
trong 10 mm. Dia nay c6 ban kinh 50 mm. Tién hanh x4c dinh 5 lan va lay gia tri trung
binh. D§ cao duge do theo milimet theo thang tién tir dia 1én dén dinh hinh nén. Ty 1&
cia ban kinh hinh nén (50 mm) so v&i d6 cao cua hinh nén dugce tinh tir gid tri trung
binh nay.

Sir dung hdn hop 1am chim chay theo giai phap d biét, hinh nén c6 d6 cao nghi
nam trong khoang tir 29,9 dén 49,9 mm, trong Ung véi mot khoang dai 20 mm, dugc
xac dinh, va ty 1€ cua ban kinh so v6i d9 cao (= cot alpha) nam trong khoang tur 1,67
dén 1,00, twong ing véi mot khoang céch 12 0,67.

MAu kiém dinh ctia mi hdn hop da dugc sir dung dé x4c dinh phéan loai mtc ltra
UL 94 (Underwriter Laboratories) trén cac mau c6 d§ day 1,5 mm.

Cac phan loai muc Itra theo UL 94 la nhu sau:

V-0 thoi gian chay hoan toan khong bao gid lau hon 10 gidy, tdng thoi gian
chdy hoan toan cua 10 1in thtr lira khong vuot qua 50 gidy, khong roi tan lua, mau
khong bi chay toan bd, thoi gian phat sang hoan toan cia cic mau khong bao giy 1au

hon 30 gidy sau khi két thic thir ltra
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V-1 thoi gian chay hoan toan khong bao gio 1au hon 30 gidy sau khi két thuc
thir lira, téng thoi gian chay hoan toan cta 10 14n thir lira khong vuot qua 250 gidy, thoi
gian phat sang hoan toan ciia cic mau khong bao giv 1au hon 60 gidy sau khi két thuc
thir Itra, cac ti€u chi khac nhu véi V-0

V-2 chét chi thi bong bét chay béi tan lira, cc tiéu chi khic nhu véi V-1

Khong phén loai dugc (ncl): khong tudn tha theo phéan loai mirc lra V-2.

Vi du thue hién sang ché

Trong cac vi du sau, do bén nhiét trong mdi trudng hop dugce xic dinh béng cach
stt dung hdn hop 1am cham chay theo sang ché, va cira sd xir 1y sir dung ché phim dtc
polyme lam cham chay.

San xuét, gia cong va kiém dinh ché phdm dtc polyme 1am chim chdy va san phim dac
polyme

Thanh phan 1am cham chay nay dwoc tron véi hat polyme va chit phu gia bat ky
va dugc dua vao qua bd phdn hut bén cia may dun ép hai truc vit (Leistritz ZSE
27/44D) & nhiét d6 tir 230 dén 260°C (dugc gia cb s¢i thiy tinh PBT), thanh PA 6,6 &
nhiét do tir 260 dén 310°C va thanh PA 6 & nhiét o tir 250 dén 275°C. Soi thiy tinh
nay da dugc thém vao qua b phan hit bén thr hai. Sei polyme ddng nhét nay dugc 14y
ra, lam maét trong bé nudc va sau d6 duge tao hat dé thu duoc ché phdm dtc polyme
lam ch@m chéy.

Sau khi 1am khé du, ché phidm duc duge gia cong trén may dic ép dun (mau:
Arburg 320 C Allrounder) & nhiét do nong chay tir 240 dén 300°C dé thu dugc sin
phim duc polyme 1am chim chay. Ching c6 thé dugc st dung 1am méu kiém dinh va
duge kiém dinh v& kha ning lam chim chdy va dugc phén loai theo phwong phap kiém
dinh UL 94 (Underwriter Laboratories).

Xac dinh ctra b xtt 1y cua hop chit PA-GF30 trong kiém dinh DSC déng nhiét

Theo phuong phép thong thuong, ché phidm duc polyme lam chdm chdy va san
phim dic polyme l1am chdm chay dwgc san xuit. Ché phdm nay c6 49,7% theo khbi
lugng 12 polyamit (Ultramit® A 27 E 01 ctia BASF SE), 30% theo khdi lwong 12 soi
thuy tinh (PPG HP 3610 EC10 soi thily tinh ctia PPG), 12,6% theo khéi lugng 13 hdn

hop lam cham chay theo sang ché twong tng véi cac vi dy, 6,6% theo khéi lugng 1a
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MPP (Melapur® 200/70 cua BASF, 0,8% theo khéi luong 14 kém borat (Firebrake 500
cia Rio Tinto Minerals), 0,3% theo khéi lwong 12 sap (Licowax® E Gran cua Clariant).

Do gi6i han du6i cta cira sd xtt Iy khong bi anh hudng, phwong phap do duge st
dung cho cira sb xir 1y 1 phan hay ché phdm duc polyme 1am chdm chay tai gi6i han
trén. Didu nay dugc thuc hién béng cach str dung hao hut khéi luong & nhiét do xéc
dinh.

DSC (phan tich nhiét vi sai) trong khong khi sau khodng thoi gian cho 1a 60 phut
dugc sir dung dé xac dinh hao hut khéi lugng & 330°C theo % theo khdi lwong.

Vidu 1 (vi du so sanh)

Nhém dietylphosphinat khong c6 telome hoic sit thé hién d9 bén nhiét va cira s6
xu ly duogc liét ké trong Bang 2.

Vidu2vaVidy4

Nhom dietylphosphinat khong cé telome dugc tron véi sit tris(dietylphosphinat)
trong may tron ludi cay Lodige dé thu dwgc hdn hop vat 1y, bing céach tron trong
khoang 15 phut cho dén khi tao thanh hén hgp déng nhit. Hén hop lam cham chay theo
sang ché bao gdm 20 hodc 1000 ppm sit.

Do bén nhiét va ctra s6 xir Iy (xem Bang 2) 1a vuot trdi so véi nhdm
dietylphosphinat nguyén chit (Bang 2, Vi du so sénh 1). D9 bén nhiét dugc xac dinh
bang cach sir dung hén hop lam chim chay theo sang ché, va cira sb xir Iy sir dung ché
phim duc polyme 1am cham chay.

Vidu3vaVidu5

Nhom dietylphosphinat khong c6 telome dugc tron vdi sat tris(dipropyl
phosphinat) trong may tron ludi cay Lodige dé thu dugce hdn hop vat 1y, bang cach tron
trong khoang 15 phut cho dén khi tao thanh hdn hop déng nhit. Hon hgp 1am chim
chéy theo sang ché bao gdm 50 hozc 13 413 ppm sat.

Do bén nhiét va ctra sb xtt ly (xem Bang 2 cho cé hai) 1a vugt trdi so v6i nhom
dietylphosphinat nguyén chét (Bang 2, Vi du so sanh 1). D9 bén nhiét ndy dugc xac
dinh bang cach sir dung hdn hop lam cham chéy theo sang ché, va cira sb xir 1y sir dung
ché phadm duc polyme lam chim chay.

Vidu 6 dén Vidu 17
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Nhom dietylphosphinat bao gdm n-butyl etylphosphinat hodc sec-butyl
etylphosphinat hodc etyl hexyl phosphinat & dang lién két ion duoc trén véi sit
tris(dietylphosphinat) trong may trdn ludi cay Lodige trong khoang 15 phut cho dén khi
tao thanh hén hop ddng nhét. Cac lugng da st dung duoc mo ta trong Bang 3, va hop
phan cta hén hop lam chdm chay theo sang ché trong Bang 4. D bén nhiét va cira sb
xtr 1y (xem Bang 4 cho ca hai) 1 vuot trdi so v6i nhom dietylphosphinat nguyén chét
(Bang 2, Vi du so sanh 1). D6 bén nhiét dwoc xac dinh bang cach st dung hdn hop lam
cham chay theo sang ché, va cira sb xir 1y sir dung ché phidm duc polyme lam cham
chay.

Vidul1l8vaVidu 19

Nhom dietylphosphinat bao gdm n-butyl etylphosphinat ¢ dang lién két ion duoc
trén voi sat tris(dipropylphosphinat) trong méy tron ludi cay Lodige trong khoang 15
phiit cho dén khi tao thanh hdn hop dong nhét. Cac lugng da st dung dugc mb ta trong
Bang 3, va hop phan cua hdn hop lam cham chéy theo sang ché trong Bang 4.

Do bén nhiét va ctra sb xir ly (xem Bang 4 cho ca hai) la vuot trdi so véi nhom
dietylphosphinat nguyén chit (Bang 2, Vi du so sanh 1). D bén nhiét dugc xac dinh
bing cach st dung hdn hop 1am chim chéy theo séng ché, va ctra sd xir ly sir dung ché
phim dtc polyme 1am cham chdy.

Vi du 20 dén Vi du 35

Nhoém  dietylphosphinat bao gdm n-butyl etylphosphinat, sec-butyl
etylphosphinat hodc etyl n-hexyl phosphinat & dang lién két ion dugc tron vé6i thanh
phin sit bd sung véi cac lugng cu thé trong Bang 5 va Bang 7 trong may tron ludi cay
Ladige trong khoang 15 phiit cho dén khi tao thanh hén hop ddng nhat. Hn hop lam
chdm chdy theo sang ché bao gdm céac luong n-butyl etylphosphinat, sec-butyl
etylphosphinat hodc etyl n-hexylphosphinat va sit dwgc x4c dinh trong Bang 6 va Bang
8.

Do bén nhiét va cira sb xir Iy (xem Bang 6 va Bang 8 cho ca hai) 12 vuot trdi so
v6i nhom dietylphosphinat nguyén chét (Bang 2, Vi du so sanh 1). Do bén nhiét dugc
xé4c dinh bang cach sit dung hdn hop lam cham chéy theo sang ché, va cira s6 xur Iy str
dung ché phdm duc polyme lam chim chéy.

Vidu 36 va Vidu 37
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Nhom dietylphosphinat bao gdm n-butyl etylphosphinat & dang ddng két tua
duoc tron voi sét tris(dietylphosphinat) trong méy tron ludi cay Lodige trong khoang 15
phit cho dén khi tao thanh hén hop ddng nhit. Cac luong da st dung duoc md ta trong
Bang 7, va hop phan ctia hn hop 1am cham chay theo séang ché trong Bang 8.

Do bén nhiét va cira s6 xir ly (xem Bang 8 cho ca hai) 1a vuot trdi so v6i nhdm
dietylphosphinat nguyén chit (Bang 2, Vi du so sanh 1). P bén nhiét dugc xac dinh
bang cach st dung hdn hop 1am cham chay theo sang ché, va cira sb xir Iy str dung ché
phim diic polyme 1am cham chay.

Vidu 38

Nhém dietylphosphinat bao gdm sec-butyl etylphosphinat & dang lién két ion
trude tién duge tron v6i nhom tris(n-butyletylphosphinat) va sau dé tron véi st
tris(dietylphosphinat) trong may tron ludi cay Lodige dé tao thanh hdn hop vit ly bang
cach tron trong khoang 15 phut cho dén khi tao thanh hdn hop déng nhét. Hon hop 1am
chim chay theo sang ché bao gdbm 52 ppm sit.

D6 bén nhiét va ctra sé xir Iy (xem Bang 8 cho ca hai) 13 vuot trdi so v6i nhém
dietylphosphinat nguyén chét (Bang 2, Vi du so sanh 1). P9 bén nhiét dugc xac dinh
bang c4ch st dung hdn hop 1am chim chéy theo sang ché, va cira sb xir ly sir dung ché

phim dtic polyme 1am cham chdy.
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Trong céc bang trén, do bén nhiét duge do nho phén tich nhiét trong (TGA).
Nhiét d6 dugc bdo céo 1a nhiét 46 ma c6 2% theo khdi lwong 14 hao hut khdi lugng.

Ctra sb xtr 1y cua ché phim duc polyme nay ciing dugc x4c dinh bing TGA. Hao
hut khéi luong duge do theo ty 16 phin tram khéi lugng & 330°C sau 1 gio. TGA dugc
tién hanh duéi ap suit khong khi.

Trong truong hop vé ché phidm duc polyme, pham vi t6i da cua ché phim lam
cham chay theo sang ché 14 polyamit, MPP (melamin polyphosphat), sgi thiy tinh, k&m

borat va sép.

-41-



34685

YEU CAU BAO HO

1. H6n hop lam chim chay chira:

mudi cua axit diorganylphosphinic lam thanh phdn A) véi lugng nim trong
khoang tir 99,9999% dén 75% theo khdi lugng; va

sit & dang hop chét chira sit B1) 1am thanh phan B) véi lugng ndm trong khoang
tir 0,0001% dén 13% theo khéi lugng, trong d6 luong B1) nam trong khoang tir
0,0001% dén 25% theo khéi lugng,
trong d6 tong luong cta A) va B1) 1a 100% theo khéi lugng, trong d6 mubi cua axit

diorganylphosphinic cé cong thire (II):

o )
|
R?/PMO Mem-

1)

trong do:

R!vaR? 1a gibng hodc khac nhau va doc 1ap 1a metyl, etyl, n-propyl, isopropyl,
butyl, 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/hoac metylphenyletyl,

m c6 gid tri tir 1 d&én 4 va

M la Mg, Ca, Al, Sb, Sn, Ge, Ti, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hoic K,
va trong d6 thanh phdn B1) c6 mit & dang (a) sat(Il) bis va/hodc sat(Ill) tris:
-(dietylphosphinat), -(dipropylphosphinat), -(butyletylphosphinat), -(n-
butyletylphosphinat), -(sec-butyletylphosphinat), -(hexyletylphosphinat),
-(dibutylphosphinat), -(hexylbutylphosphinat), -(octyletylphosphinat),
-(etyl(xyclopentyletyl)phosphinat), -(butyl(xyclopentyletyl)phosphinat),
-(etyl(xyclohexyletyl)phosphinat), -(butyl(xyclohexyletyl)phosphinat),
-(etyl(phenyletyl)phosphinat), -(butyl(phenyletyl)phosphinat), -(etyl(4-
metylphenyletyl)phosphinat), -(butyl(4-metylphenyletyl)phosphinat),
-(butylxyclopentylphosphinat), -(butylxyclohexyletylphosphinat),

-(butylphenylphosphinat),  -(etyl(4-metylphenyl)phosphinat)  va/hodc  -(butyl(4-
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metylphenyl)phosphinat); (b) sat(Il) mono va/hodc s&t(III) mono: -(etylphosphinat), -
(propylphosphinat), -(butylphosphinat), -(n-butylphosphinat), -(sec-butylphosphinat), -
(hexylphosphinat) va/hodc  -(octylphosphinat); (c) sat(Il) va/hodac  sat(III):
etylphosphonat, propylphosphonat, butylphosphonat, n-butylphosphonat, sec-
butylphosphonat, hexylphosphonat, octylphosphonat, va/hodc (d) mudi sat(I) va/hodc
sat(1II) cta: 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 etylphenylphosphinic, axit butyl(4-

metylphenyletyl)phosphinic, axit butylxyclopentylphosphinic, axit
butylxyclohexyletylphosphinic, axit butylphenylphosphinic, axit etyl(4-
metylphenyl)phosphinic, axit butyl(4-metylphenyl)phosphinic, axit
etylphosphinylaxetic va/hodc axit etylphosphinylbutyric, axit

hydroxymetyl(etyl)etylphosphinic, axit 1-hydroxy-1-metylpropyletylphosphinic, butyl
etylphosphonat, axyletylphosphonic anhydrit, axit butyletylphosphonic, axit
butyletylphosphinic, etylphosphinylisobutyronitril (axit 1-xyano-1-
metyletyletylphosphinic), axit propyletylphosphinic, t-butyl etylphosphonat, axit t-
butyletylphosphinic, axit hydroxymetyl(butyl)etylphosphinic, axit 3-hydroxy-3-
metylpentyletylphosphinic, axit propoxyetyletylphosphinic, axit
phenyletyletylphosphinic, 2-etylphosphinyletyl laurat, axit etylpentylphosphinic, axit t-
butoxyetyletylphosphinic, etylphosphinylisohexanonitril, axit hexyletylphosphinic
va/hodc etylphosphinyletyl sulfat.
2. Hon hop 1am cham chay theo diém 1, trong d6 hdn hgp lam chdm chéy nay chira
thanh phdn A) véi lugng nim trong khoang tir 99,9995% dén 95% theo khéi lugng va
thanh phan B v6i lugng nam trong khoang tir 0,0005% dén 5% theo khéi luong.
3. Hon hgp 1am cham chay theo diém 1, trong d6 cac thanh phan A) va B1) & dang hdn
hop vét ly.
4. Hon hop 1am cham chéy theo diém 1, trong d6 hdn hgp 1am chém chdy nay chia:
thanh phin A) véi lugng ndm trong khoang tir 99,8999% dén 75% theo khdi
luong,
thanh phin B1) véi lugng nim trong khoang tir 0,0001% dén 20% theo khbi

luong va
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thanh phan C) khac, trong dé thanh phan C) 14 hop chét,
trong d6 tdng lugng cia A), B1) va C) 1a 100% theo khéi lwong, véi didu kién 1a mbi
thanh phan A), B1) va C) 1a cac hop chét khac nhau.
5. Hon hop 1am chdm chay theo diém 4, trong d6 cac thanh phan A), B1) va C) & dang
hdn hop vat Iy v6i nhau.
6. HOn hop 1am cham chéy theo diém 4, trong d6 céc thanh phan A) va C) tao thanh
hop chét héa hoc ddng nhét véi nhau, va chiing & dang hdn hop vét 1y véi thanh phén
B1).
7. Hon hop lam chdm chay theo diém 4, trong d6 thanh phin C) bao gém telome c6
cong thuc (I1I):

H-(CwHzw)k P(O)(OM) (CxHax)i-H (II1)

trong d6 cac chi sb trong cong thire (IIT) doc 14p véi nhau,

k  cogiatriti1dén9, 1 c6 gia tri tir 1 dén 9,
w  cogidtritr2 d&én9, X c6 gid tri tir 2 dén 9,
va

M 1a Mg, Ca, Al, Sb, Sn, Ge, Ti, Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na, K va/hoéc bazo
nito dugc proton hoa,
va céc nhom (CwHaw)k, (CxHax)i ¢6 thé 1a mach théng hoic mach nhénh;

va/hodc telome c6 cong thire (I):

R
~

s> P—0 M ()

m

trong do:

R}, R*  1a gidng hoic khic nhau va 1a Ce-Cio-arylen, C7-Cao-alkylarylen, C7-Cao-
arylalkylen va/hodc Cs3-Cis-xycloalkyl hodc -bixycloalkyl,

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

va/hogic bazo nito dugc proton hoa; va cac thanh phan A), B1) va C) la céc hop chét

khac nhau.
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8. Hon hop 1am cham chay theo diém 7, trong d6 trong cong thirc (IIT), mdi w va x c¢6
gi tri 12 2 hodc 3 va mbi chi s6 k va 1¢co gid tri tir 1 dén 3 va M 13 Al, Ti, Fe hogc Zn.

9. Hdn hop l1am cham chay theo diém 7, trong d6 telome 14 mudi kim loai 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-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(xyclopentyl etyl)phosphinic, axit etyl(xyclohexyletyl)phosphinic, axit
butyl(xyclohexyl etyl)phosphinic, axit etyl(phenyletyl)phosphinic, axit
butyl(phenyletyl)phosphinic, axit etyl(4-metylphenyletyl)phosphinic, axit butyl(4-
metylphenyletyl)phosphinic, axit butyl xyclopentylphosphinic, axit
butylxyclohexyletylphosphinic,  axit  butylphenyl  phosphinic, axit etyl(4-
metylphenyl)phosphinic ~ va/hodc  axit  butyl(4-metylphenyl)phosphinic,  axit
etylphosphinylisobutyronitril (1-xyano-1-metyletyletylphosphinic), axit
propyletylphosphinic, axit hydroxymetyl(butyl)etylphosphinic, axit 3-hydroxy-3-
metylpentyletylphosphinic, axit propoxyetyletylphosphinic, axit
phenyletyletylphosphinic, axit etylpentylphosphinic, axit t-butoxyetyletylphosphinic,
axit etylphosphinylisohexanonitril, axit hexyletylphosphinic va/hoéc etylphosphinyletyl
sulfat, trong d6 kim loai cia mudi kim loai nay thudc nhém Mg, Ca, Al, Sb, Sn, Ge, Ti,
Fe, Zr, Zn, Ce, Bi, Sr, Mn, Li, Na va/hoac K.

10. Hon hop 1am cham chay theo diém 4, trong d6 hdn hop lam cham chéy nay con
chira chét c6 tac dung hiép ddng lam thanh phan D), trong d6 chét c6 tac dung hiép
déng nay 13 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 céc san phém ngung tu melamin, melam, melem va/hodc melon; hodc este
oligome cua tris(hydroxyetyl) isoxyanurat vo&i axit polycarboxylic thom,

benzoguanamin, tris(hydroxyetyl) isoxyanurat, alantoin, glycoluril, melamin, melamin
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Xyanurat, ure Xyanurat, dixyandiacrylamit va/hodc guanidin; hodc phosphat chira nito
co cong thirc
(NH4)yH3,PO4 hodc (NH4PO3), véiy = 1 dén 3 va z = 1 dén 10.000; hoic nhom
phosphit, nhdm pyrophosphit, nhom phosphonat, nhom pyrophosphonat; hoic silicat,
zeolit, silic oxit, bdt gbm, hop chit kém, thiéc oxit hydrat, magie hydroxit, hydrotalxit,
magie cacbonat vd/hodc canxi magie cacbonat.
11. Hdn hop 1am chidm chay theo diém 10, trong d6 hdn hop 1am cham chédy nay chua:

a) thanh phan A),

b)  thanh phén B1),

c)  thanh phin C) va

d)  thanh phan D),
trong d6 téng lugng cia A), B1), C) va D) 1a 100% theo khdi lugng, véi didu kién A),
B1) va C) 1a cac hop chit khac nhau.
12. Hon hop 1am cham chéy theo diém 1, trong d6 hdn hop lam chim chay nay bao
gdm:

c& hat ndm trong khoang tir 0,01 dén 1000 pm,

mét d6 khéi ndm trong khoang tir 50 dén 1500 g/L,

mét do da 1én nim trong khoang tir 100 g/L. dén 1100 g/L,

gbc nghi ndm trong khoang tir 5 dén 45 do,

dién tich bé mat BET nam trong khoang tir 1 d¢én 40 m%/g,

gia tri mau L ndm trong khoang tir 85 dén 99,9,

gi4 tri mau a ndm trong khoang tir -4 dén +9, va

gi4 tri mau b nam trong khoang tir -2 dén +6.
13. Hén hop lam cham chay theo diém 1, trong d6 hdn hop lam chim chéay nay bao
gdm:

c& hat nim trong khoang tir 0,5 dén 800 pm,

mét d6 khdi ndm trong khoang tir 80 dén 800 g/L,

‘mt d9 da lén nim trong khoang tir 600 g/L dén 800 g/L, va

gbc nghi nam trong khoang tir 10 dén 40 do.
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14. Ché phém duc polyme, san phém dtc, mang, to hodc sgi polyme déo nhiét hodc rin
nhiét lam chdm ch4y chira hdn hop lam chdm chay theo diém 1 véi luong nim trong
khoang tir 0,5% dén 50% theo khdi luong, polyme déo nhiét hodc ran nhiét hodc hdn
hop ciia ching véi lugng ndm trong khoang tir 0,5% dén 95% theo khéi lwong, chét phu
gia v6i luong nim trong khoang tir 0% dén 55% theo khéi lugng va chét don hosc vat
liéu gia cb véi lwong ndm trong khoang tir 0% dén 70% theo khdi luong, trong do6 tong
lwong céc thanh phin 12 100% theo khéi lugng; va trong d6 polyme bao gdm polyme
déo nhi€t cta polystyren HI (chiu va didp cao), polyphenylen ete, polyamit, polyeste
hoic polycacbonat, va hdn hop hodc hén hop polyme ciia ABS (acrylonitril-butadien-
styren) hodac PC/ABS (polycacbonat/acrylonitril-butadien-styren) hodc polyme
PPE/HIPS (polyphenylen ete/polystyren HI), va/hodc polyme rdn nhiét cia polyme
nhya formaldehyt-, epoxit- hodc melamin-phenol, polyeste khdng no, nhua epoxy
va/hodc polyuretan.

15. Ché phdm duc polyme, san pham dic, mang, to hodc sgi polyme déo nhiét hoic rin
nhiét theo diém 14, chtra chét chdng oxy hoa, chét dn dinh UV, chit én dinh tia gama,
chét 6n dinh quad trinh thuy phan, chét chéng tinh dién, chét nhii hoa, chét tao hat nhan,

chét déo hoa, chét trg xir ly, chét lam tang stc bén va, thuéc nhudm, hodc chat mau.
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