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Linh vuc k§ thuit dwoc dé cip

Sang ché d& cap dén hdn hop ditc chira polyamit c6 kha ning bam
dinh rét tbt voi bé mit kim loai. Ngoai ra, sang ché dé cap dén bod phén két
cAu c6 thanh phan kim loai lién két tryc tiép v6i thanh phan déo nhiét (lién
két v6i nhau ma khéng st dung chét lién két/16p lién két). Sang ché ciing dé
cap dén phuong phép san xuét bd phan két ciu nay bang phwong phép dic

phun hodc ép dun.

Tinh trang k§ thuét ciia sang ché

B6 phén lam bang vt liéu composit kim loai/chét déo két hop dugc
cac ddc tinh tich cuc tuong tng ctia cac thanh phén kim loai va chét déo
trong mot bd phan. Cac b phan lam bing hai thanh phan khéc nhau 1a kim
loai va chit déo dugc goi & day 13 bd phan "lai". Tuy nhién, dic tinh va tinh
ning lam viéc cta kim loai va chat déo 1a rat khac nhau va do d6 khong thé
d& dang lién két vdi nhau dé thu dugc mdi lién két vinh vién va chiu tai
duoc.

Bo phéan lam bang vat liéu composit 13 d3 biét theo EP 0 370 342 A2,
trong d6 cac gan gia cb biang chit déo duoc bom vao khéi kim loai nén. Khéi
kim loai nén chira céc 16 ho dé bom chét déo vao. Diéu ndy c6 nghia la day
1a sy lién két chéc chin trong d6 chit déo duoc gan trong kim loai. Theo
cach khac, su lién két chic chén c6 thé dat duoc bang cach lién két kiéu hat
v6i thanh phan kim loai. Sy lién két chic chin nay khong dat duoc véi cac

bd phan chiu tai do d6 bén lién két cta ching. Ngoai ra, cidc bd phan nay cé
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thé bi &n mon néu hoi 4m c6 thé thAm nhép vao gifta thanh phan kim loai va
thanh phan chét déo do tac dung mao dan.

Dé cai thién kha ning bam dinh gifta bé mit kim loai va polyme, DE
10 2014 008 815 Al d xuét phuong phap tao nhim bé mit kim loai béang
birc xa laze theo xung. Cac vét xudc tao ra theo cach ndy c6 thé dugc 14p day
mdt phan bing polyme trong qua trinh dic phun sau d6. Nhung budc xir ly
so bd kim loai loai ndy méat nhiéu thoi gian va chi cac polyme c6 trong luong
phan tir thip c6 thé thAm dugc vao cac vét xudc ndy.

Do chi ¢6 mdt sb polyme 13 thich hop dé lién két truc tiép véi bé mit
kim loai khéng dugc cai bién, WO 2008/089873 A2 dé xuét viéc dua 16p keo
vao gitra 16p polyme va 16p kim loai. Sau khi 16p keo dugc phii cho bé mit
kim loai, 16p polyme dugc lién két khi néng chay bang nhiét véi 16p keo dé
tao thanh composit ba 16p.

US 4,690,856 mb ta vat liéu nhiéu 16p bao gom 1ép kim loai va 16p
hén hop keo polyamit cé d6 bén chng béc tach cao. Hdn hop keo nay chira
polyamit, polyolefin cai bién va hop chit aminosilan va duoc tao ra & dang
tam. L&p 181 polyamit-polyolefin nay duogc lién két khi néng chay bing nhiét
v6i 16p kim loai bing cach tao hinh bang cach ép hoic tao hinh lién tuc bang
cach str dung truc ép.

DE 10 2014 004 430 Al dé cap dén phwong phap dan bé mit kim loai
v6i polyme tu dinh chira nhém chie duge chon tir hop chét axit hoic silan
biang phuong phép dic phun hoic ép dun.

WO 2015/159834 Al dé cap dén hdn hop nhua chita polyamit ban
thom chira polyamit ban thom va ruou da chirc, va hdn hop nay khéc biét &
chd, ty 18 khdi lugng polyamit ban thom véi rugu da chirc nim trong khoang
tir 99,95/0,05 dén 90/10 va polyamit ban thom c¢é diém néng chay nim trong
khoang tir 300 dén 350°C. Viéc bd sung rugu da chirc 1am ting d6 bén nhiét
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va d6 bén thily phan ciing nhu kha ning chay cla hén hop nay. Tai liéu nay
khéng dé cap dén tinh bam dinh ctia hdn hop polyamit két hop véi kim loai.

JP 2016-108531 d& cap dén hop chét floren dé lam tang kha ning lién
két gitta soi gia cd va nén polyme déo nhiét. Cac vi du trong tai liéu nay cho
thdy ring modun va d6 bén kéo ctia hdn hop polyme trén nén polyphenylen-
sulfua v soi cacbon c6 thé dugc cai thién bang cach st dung
bis(phenoxyetanol)floren.

Trong trudng hop bd phan két cdu, cu thé 13 bd phén d3, bd phin
chuyén dong va/hodc bd phén an ninh hoac an toan cho xe ¢, bd phan cuia
thiét bj hoic thiét bi bt ky khac yéu ciu d6 bén va db tin cdy cta mbi ndi
gifta kim loai va chét déo, didu nay khong thé dat dwoc bing giai phap da
biét. Tuy nhién, nhugc diém vin chua dugc giai quyét ctia hdn hop duc chira
polyamit dugc gia ¢b bang soi néu trén 13 d6 bam dinh vé6i kim loai khong
du.

Ban chat k§ thuit ciia sing ché

Do d6, muc dich ctia sang ché 13 d& xuit hdn hop polyamit c6 kha
ning bam dinh duogc cai thién véi bé mit kim loai cling nhu bd phéan két ciu
c6 thanh phén kim loai (con dugc goi la nén) va thanh pha‘in déo nhiét duoc
lién két v6i nhau vinh vién va c6 thé chiu tai. Cu thé, dd bén cit cua phén
ghép chdng khi kéo theo ISO 19095 (2015-08) dugc x4c dinh dbi véi miu
loai B it nhat 12 35 MPa, tét hon 14 it nhat 40 MPa.

Ngoai ra, hdn hop dic chira polyamit can c6 d6 bén nhiét tbt, dic tinh
co hoc va nhiét tdt, cu thé, d6 bén kéo cao va nhiét d bién dang dudi tai
trong cao. San pham duc thu duge tir cdc hdn hop nay cin c6 bé mit phing.

Ngoai ra, muc dich cta sang ché 1a d& xuit bd phén két cAu nhiéu 16p

hodc bd phan két cdu c6 d6 bam dinh chéc ctia hdn hop dic chira polyamit
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v6i nén. Ngoai ra, cic bo phan nay cAn c6 d6 bén ubn cao va do cling chéng
x04n, tot hon 14 ngay ca & nhiét do cao.

Ngoai ra, muc dich cla sang ché 13 d& xuit bd phan két cu c6 thé
duoc st dung & nhitng khu vyc trong d6 cac yéu cau lién quan dén do bén
cat 12 thach thirc va/hodc cac khu vuc bi &n mon.

Vén d& nay dugc giai quyét bang hdn hop dic chira polyamit theo
diém 1, san phim duc c6 céc dic diém néu trong diém 1 yéu cu bao hd ciing
nhu san phdm nhiéu 16p theo diém 11. Cac diém 13 dn 15 yéu ciu béo hd
@& xuét phuong phép san xuét bd phan nhiu 16p theo sang ché. Céac diém
yéu ciu bao ho phu thudc thé hién cac phuong 4n duge wu tién.

Om céc

Sang ché dé xuat hon hop dic déo nhiét chira polyamit bao

gom
thanh phan sau:
(A) 25 dén 99,3% trong luong it nhat mdt polyamit;
(B) 0,5 dén 15% trong luong it nhit mot hop chét floren tét hon 13
c6 it nhit mot nhém hydroxyl;
(C) 0,2 dén 3,0% trong luong it nhit mot hop chit azin, dic biét 1a it
nhét mét hop chét nigrosin;
(D) 0 d&n 70% trong luong it nhit mot chat don;
(E) 0 dén 15,0% trong luong it nhit mot chit phu gia khac khac véi
thanh phén (B), (C) va (D);
trong d6 tdng lugng cac thanh phan (A) dén (E) bang 100% trong lugng. Tuc
13 hdn hop theo sang ché khéng chira cac thanh phan khac nhau bét ky ngoai
céc thanh phan (A) dén (E) néu trén. |
Hon hop polyamit bao gdm polyamit déo nhiét, hop chét azin va hop
chit floren. D3 biét rdng hdn hop dbc chia polyamit theo sang ché c6 d6 bén

lién ket ma cho dén nay chua dat dugc bang moi lién két gifra cac vat liéu,
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dic biét 13 gitta kim loai va hdn hop dic chira polyamit déo nhiét, chira hogic
bao gdm hdn hop polyamit nay.

B4t ngd 13 tic gia sang ché dd chimg minh duoc ring hdn hop dic
chira polyamit theo sang ché c6 kha ning bam dinh t6t véi kim loai, dic biét
1a nh6ém, va cho phép san xuét bd phan két ciu chira thanh phin kim loai
(nén) va thanh phin déo nhiét, cic bd phan nay c6 dic tinh nhe, cting, chic
chén, bén nhiét va c6 d6 bén cit cia phin ghép chdng khi kéo 14 cao theo
ISO 19095-1:2015. Ngoai ra, hdn hop nay c6 kha ning gia cong tdt, cu thé 13
kha ning chay tbt, va dan t6i bé mit phang.

Khi duoc lién két véi bd phan kim loai, hén hop dic chira polyamit
theo séng ché s& khong cén xit ly bd phan kim loai bang phwong phap héa
hoc (vi dy, st dung 16p keo) hodc co hoc (vi dy, tao khia hodc go) dé dam
bao su 1ién két bén va lau dai vé6i bd phan kim loai.

Phuy thudc vao khoang nhiét d6 sir dung va phu thudc vao yéu cdu co
hoc, thanh phﬁn chéit déo cling co thé chtra soi gia cd va/hodic chét don dang
hat va céc chét phu gia khac.

Theo céc phuong an duoc vu tién sau ddy, cac thanh phan cha yéu cia

hén hop dic chita polyamit theo sang ché s& duoc ban luan chi tiét hon.

Polyamit (A)

Thuét ngit “polyamit” nhu duoc sir dung theo sang ché 13 thuat ngi
chung, bao gém ca polyamit déng nhét va copolyamit. Danh phap viét tét
ctia polyamit phi hop véi tiéu chuan ISO 16396-1 (2015-04).

Theo phuong 4n dugc uru tién, hdn hop dic ndy chira it nhit mot poly-
amit (A), polyamit nay cé thé 1 polyamit bt ky trong sb cc polyamit (A1)
dén (A4) hodc hdn hop cta ching, véi lwong nim trong khoang tir 30,0 dén

98,7% trong luong, tot hon nita 14 35,0 dén 98,3 hoic 98,2% trong luong, t6t
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hon nita 12 30,0 dén 78,7 hodic 83,7% trong luong, t6t hon nita 1 35 dén
73,3% trong luong, tinh theo tong lugng cia céc thanh phén (A) dén (E).

Tét hon néu polyamit (A) duge chon tir nhém bao gdm polyamit béo
két tinh mot phin (A1), polyamit thom mét phan két tinh mot phin (A2),
polyamit vong béo vé dinh hinh hodc vi tinh thé (A3) va polyamit thom mot
phin dang v6 dinh hinh (A4). T4t ca cic polyamit (A1) dén (A4) tao thanh
téng luong cia it nhit mét polyamit (A) nhu mo ta & trén.

Polyamit dwoc wu tién nhét 13 cic polyamit (A1) va (A2) va hdn hop
ctia (A1) hodic (A2) véi it nhat mot trong sb céc polyamit (A3) va (A4).

Théanh phan (A1) — polyamit béo két tinh mot phan

Tét hon néu polyamit (A) duge chon tir nhém bao gdm: polyamit béo
két tinh mot phan (A1) dva trén diamin béo hodc thom béo va axit dicar-
boxylic béo, axit aminocarboxylic béo hoic lactam. Lién quan dén polyamit
(A1), thuét nglt béo bao gém cac don vi cAu tric béo cb ciu triic mach h,
mach thing hoic mach nhénh, no hoic khéng no va khdng bao gbm céc don
vi clu triic vong béo ¢6 ciu triic vong. Diamin thom béo 1a hop chét c¢6 cu
triic thom va hai nhém amin béc nhit lién két v6i don vi cdu tric béo, vi du
chu tric alkylen. |

Polyamit ctia thanh phan (A1) khéc biét & chd, entalpy néng chay
dugc xac dinh theo DIN EN ISO 11357-3 (2013-04) véi téc db gia nhiét
20°K/phit it nhat 13 bang 25 J/g, t6t hon 14 nim trong khoang tir 30 dén 70
J/g.

Ngoai ra, tot hon néu polyamit béo két tinh moét phan (A1) c6 didm
néng chay nim trong khoang tir 160 dén 300°C, tét hon 14 175 dén 295°C,
t6t hon nita 1a nam trong khoang tir 220 dén 270°C, dugc x4c dinh theo DIN
EN ISO 11357-3 (2013-04) véi téc db gia nhiét 20°K/phit.
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Tt hon néu polyamit (A1) duoc chon tir nhém bao gdm PA 46, PA
56, PA 6, PA 66, PA 6/66, PA 69, PA 610, PA 612, PA 614, PA 1010, PA
1012, PA 1014, PA 1212, PA 11, PA 12, PA 6/12, PA MXD6, PA MXD10
va ca cac copolyme va hon hop clia ching. Cu thé, polyamit (A1) 1a PA 6,
PA 66, PA610 hoic PA 612 va ca cac copolyme va hdn hop ctia chiing.

TSt hon néu polyamit béo két tinh mot phan (A1) c6 d6 nhét dung
dich e duge xéc dinh theo DIN EN ISO 307:2013-08 ctia dung dich chira
0,5g polyme trong 100ml m-cresol & nhiét d6 20°C, tdi da 1a 2,60, tét hon 1a
tbi da 2,3, dic biét 1a t6i da 2,0. Polyamit dugc dic biét wu tién (A) c6 d6
nhét dung dich My ndm trong khoang tir 1,4 dén 2,3, tdt hon nita 13 ndm
trong khoang tlr 1,45 dén 2,00, t6t hon nita 13 nim trong khoang tir 1,50-1,90
va dic biét la tr 1,55 dén 1,85.

Thanh phén (A2) — Polyamit thom mot phan két tinh mot phéan (A2)

Theo mét phuong 4n khac, tot hon néu polyamit (A) dwoc chon tir
nhém bao gém: polyamit thom mot phan két tinh mot phan (A2) trén co s&
diamin béo hodc thom béo va axit dicarboxylic thom, nhd d6 mot ph?m axit
dicarboxylic thom c6 thé dugc thay bing axit dicarboxylic béo hodc vong
béo. Tét hon néu khong qué 50% mol tdng lugng axit dicarboxylic cta poly-
amit (A2) 13 axit dicarboxylic béo.

Polyamit cia thanh phin (A2) khéac biét & chd, entalpy néng chay
dugc x4c dinh theo DIN EN ISO 11357-3 (2013-04) véi tbc do gia nhiét
20°K/phit it nhat 1a 20 J/g, tot hon 13 nim trong khoang tir 20 dén 70 J/g.
Ngoai ra, t6t hon néu polyamit béo két tinh mot phan (A2) c¢6 diém nong
chay nim trong khoang tir 240 dén 340°C, tbt hon 1a tir 260 dén 330°C, tdt
hon nita 1a tir 270 dn 325°C, duogc xéc dinh theo DIN EN ISO 11357-3
(2013-04) v6i tbe db gia nhiét 20°K/phut.
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Polyamit két tinh mot phan thom mét phén (A2) duoc wu tién duoc
diéu ché tir:

a) 50-100%mol axit terephtalic va/hodc axit naphtalen dicarboxylic, cuy
thé 13 axit naphtalen-2,6-dicarboxylic, va 0-50%mol, it nhéit mét axit dicar-
boxylic béo c6 6-12 nguyén tir cacbon, va’hodc 0-50%mol it nhét mét axit
dicarboxylic vong béo c6 8-20 nguyén tir cacbon, va’hodc 0-50%mol axit
isophtalic, so véi tbng lugng axit dicarboxylic;

b) 80-100%mol it nhit mét diamin béo mach thing hodc mach nhanh
c6 4 dén 18 nguyén tir cacbon, t6t hon 13 6-12 nguyén tir cacbon, va 0-
20%mol it nhit mot diamin vong béo, tét hon 13 c6 6-20 nguyén tir cacbon,
nhu PACM (4,4’-bis(aminodixyclo-hexyl)metan), MACM (3,3’-dimetyl-
4,4’-bis(aminodixyclohexyl)metan), BAC (1,3-bis(aminometyl)-xyclohexan)
va/hodc IPDA (3-aminometyl-3,5,5-trimetylxyclohexylamin) va/hodc O-
20%mol it nhit mot thom béo diamin nhu MXDA (meta-xylylendiamin), va
PXDA (para-xylylendiamin), so véi tong lugng diamin, va tiy y

¢) axit aminocarboxylic va/hodc lactam, mdi chét ndy ¢ 6-12 nguyén
ttr cacbon.

Ngoai ra, tét hon néu axit dicarboxylic thom cta polyamit thom mdt
phin cta thanh phin (A) dugc chon tir nhém bao gdm: axit terephtalic, axit
isophtalic, va hdn hop ctia ching.

Theo phuong 4n dugc uu tién khéc, axit dicarboxylic béo ctia polyamit
thom mot phin ctia thanh phin (A) c¢6 thé duoc s dung ngoai axit
terephtalic dugc chon tir nhém bao gém: axit adipic, axit suberic, axit
azelaic, axit sebacic, axit undecandioic, axit dodecandioic, axit brassylic, axit
tetradecandioic, axit pentadecandioic, axit hexadecandioic, axit octadecandi-
oic va axit béo dang dime (C36). Trong sb cac axit dicarboxylic, axit adipic,

axit sebacic, axit dodecandioic, axit isophtalic hoic hdén hop céac axit
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dicarboxylic nay, dac biét 1a axit adipic va axit isophtalic, va déc biét 1a mot
minh axit adipic 1a dugc uu tién.

Theo phuong 4n dugc vu tién khac, diamin béo cia polyamit thom
mdt phin cia thanh phin (A) dugc chon tir nhém bao goém: 1,4- butandi-
amin, 1,5-pentandiamin, 2-metyl-1,5-pentandiamin, 1,6-hexandiamin, 2,2,4-
trimetyl-1,6-hexandiamin,  2,4,4-trimetyl-1,6-hexandiamin,  1,7-heptan-
diamin, 1,8-octandiamin, 1,9-nonandiamin, metyl-1 ,8-octandiamin, 1,10-
decandiamin, 1, 11-undecandiamin, 1,12-dodecandiamin, hoic hén hop céc
diamin nay, trong d6 1,6-hexandiamin, 1,10-decandiamin, 1,12-
dodecandiamin, hon hgp céc diamin nay 13 dugc wu tién, trong d6 1,6-
hexandiamin va 1,10-decandiamin la dugc didc bi€t uu tién. Ngoai cac dia-
min ndy, diamin vong béo va/hoic thom béo ¢ thé duoc str dung & néng do
0-20%mol so véi tong lugng diamin.

Pic biét t6t hon néu polyamit (A2) duoc tao ra tir cac thanh phan sau:
(A2a) axit dicarboxylic:

50-100% mol axit terephtalic thom va/hodc axit naphtalen dicarbox-
ylic, so véi tong luong axit dicarboxylic c6 mit, 0-50%mol axit dicarboxylic
béo, t6t hon 14 ¢6 6 dén 12 nguyén tir cacbon, vi/hoic axit dicarboxylic vong
béo, t6t hon 12 c6 8 dén 20 nguyén tir cacbon, va/hoic axit isophtalic;

(A2b) diamin:

80-100%mol it nhat mot diamin béo mach th:fmg hoac mach nhanh cé
4 dén 18 nguyén tir cacbon, tot hon 14 6 dén 12 nguyén it cacbon so véi tong
luong diamin c¢6 mit, 0-20%mol diamin vong béo, tét hon 13 c6 6 dén 20
nguyén tir cacbon, t5t nhét 13 PACM, MACM va IPDA, va/hodc diamin
thom béo nhu MXDA va PXDA,
trong d6 ty 1& phan trim mol ciia axit dicarboxylic trong polyamit c6 diém

néng chay cao la 100% va ty 18 phan trim mol ctia diamin 13 100%, va tuy y

-10-
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(A2c¢) axit aminocarboxylic va/hodc lactam, t6t hon 13 bao gdm cac lactam
c¢6 6 dén 12 nguyén tir cacbon va/hodc axit aminocarboxylic t6t hon 14 ¢6 6
dén 12 nguyén tir cacbon.

Mic dit céc thanh phan (A2a) va (A2b) dugc sir dung chi yéu véi
luong duong lugng mol, ty 1€ cia thanh phin (A2c) tbi da 13 20% trong
luong, t6t hon 1a t6i da 15% trong luong, dic biét 1a t6i da 12% trong luong,
tinh theo téng luong cac thanh phin (A2a) dén (A2c). Theo phuong 4n dugc
vu tién nhét, thanh phin (A2) khéng chira axit aminocarboxylic va/hodc
lactam bét ky.

Ngoai céc thanh phan (A2a) va (A2b) duoc sir dung cha yéu véi lwong
dwong lwong mol, axit dicarboxylic (A2a) hodc diamin (A2b) c6 thé duoc st
dung dé diéu chinh trong lwong phan tir hoic dé bu lai lvgng monome tén
hao trong qua trinh diéu ché polyamit, nén ty 18 ctia mét thanh phan (A2a)
hodc (A2b) c6 thé chiém wu thé trong téng lwong ctia né.

Axit dicarboxylic vong béo thich hgp 1a axit cis- va/hoac trans-
xyclohexan-1,4-dicarboxylic va/hodc axit cis- va/hoac trans-xyclohexan-1,3-
dicarboxylic (CHDA).

Diamin béo bat budc sir dung néu trén c6 thé duoc thay bang diamin
khéc véi lugng it hon, cu thé 14 khéng 16n hon 20%mol, t6t hon 13 khong 16n
hon 15%mol, va dic biét 13 khong 1én hon 10%mol, so v6i tdng lwong
diamin. Vi duy, xyclohexan-1,3-diamin, xyclohexan-1,4-diamin, 1,3-
bis(aminometyl)xyclohexan (BAC), . isophorondiamin (IPDA),
norbornandimetylamin, 4,4'-diaminodixyclohexylmetan (PACM), 2,2'-(4,4'-
diaminodixyclohexyl)propan (PACP) va 3,3'-dimetyl-4,4'-
diaminodixyclohexylmetan (MACM) c6 thé dugc sir dung 1am diamin vong
béo. Pé lam diamin thom béo, m-xylylendiamin (MXDA) va p-
xylylendiamin (PXDA) c6 thé dugc ké dén. Theo phuong 4n duoc wu tién
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nhét, thanh phin (A) khong chira diamin vong béo bat ky hodc thom béo bét
ky.

Ngoai axit dicarboxylic va diamin néu trén, lactam va/hodc axit ami-
nocarboxylic ciing c¢6 thé dugc st dung 1am thanh phin tao polyamit (thanh
phin (A2c)). Hop chét thich hogp 1i caprolactam (CL), axit o,w-
aminocaproic, axit o, -aminononanoic, axit o, -aminoundecanoic (AUA),
lauryllactam (LL) va axit o,00 —aminododecanoic (ADA). Luong axit ami-
nocarboxylic va/hodc lactam dugc sit dung ciing véi cac thanh phin (A2a)
va (A2b) t6i da 13 20% trong lugng, t8t hon 1a t6i da 15% trong lugng, va
dic biét t6t hon néu tdi da 12% trong lugng, so véi téng luong cac thanh
phin (A2a) dén (A2¢c). Puoc dic biét wu tién 13 lactam hodc o,@-axit amin
c64,6,7,8, 11 hodc 12 nguyén tir cacbon. Céc lactam nay 1a pyrolidin-2-on
(4 nguyén tir cacbon), e-caprolactam (6 nguyén tir cacbon), enanthlactam (7
nguyén tr cacbon), capryllactam (8 nguyén tir cacbon), lauryllactam (12
nguyén tir cacbon) hodc cac a,m-axit amin nhu axit 1,4-aminobutanoic, axit
1,6-aminohexanoic, axit 1,7-aminoheptanoic, axit 1,8-aminooctanoic, axit
1,11-aminoundecanoic, va axit 1,12-aminododecanoic.

Theo mot phuwong an dugc déc biét wu tién, thanh phén A2 khong chira
lactam hodc axit aminocarboxylic va ngoai ra khong chita diamin vong béo
hodc thom béo.

Polyamit (A) dai dién cu thé theo sang ché 1a: PA 4T/41, PA 4T/6L, PA
5T/51, PA 6T/6, PA 6T/61, PA 6T/61/6, PA 6T/61/66, PA 6T/61/610, PA
6T/61/612, PA 6T/66, 6T/610, 6T/612, PA 6T/10T, PA 6T/10I, PA 9T, PA
OMT (M=metyloctandiamin), PA 10T, PA 12T, PA 10T/10I, PA 10T/106,
PA 10T/12, PA 10T/11, PA 6T/9T, PA 6T/12T, PA 6T/10T/61, PA 6T/61/6,
PA 6T/61/12, va hdn hop ciia chiing; dic biét tdt hon néu polyamit thom mot
phin cta thanh phan (A) dugc chon tir nhém bao gdm: PA 6T/6I, PA
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6T/61/66, PA 6T/61/610, PA 6T/61/612, hoiic PA 6T/6I/X trong d6 X c6 thé
la don vi béo dugc chon tir nhém bao gém 66, 610 hoic 612 hojc td hop cua

ching, va hdn hop ctia ching. Lién quan dén polyamit PA 6T/61/X, polyamit

dwoc dic biét wu tién c6 luong don vi polyamit béo X nim trong khoang tir 5

dén 20% mol va luong don vi polyamit 61 ndm trong khoang tir 20 dén 35%

mol.

Do d6, theo sang ché cac copolyamit thom mét phan sau day 13 duoc

dic biét uu tién dé lam polyamit (A2):

polyamit két tinh mot phan 6T/6I c6 ty 16 don vi hexametylenterephta-
Jamit 50-80%mol, t6t hon 14 57-73%mol, tt hon nita 13 62-72%mol va ty
1& don vi hexametylenisophtalamit 20-50%mol, t&t hon 1a 27-43%mol, t6t
hon ntra 1a 28-38%mol;

polyamit két tinh mot phan 6T/66 c6 ty 1& don vi hexametylenterephta-
lamit 50-65%mol, tét hon 13 52-62%mol, tot hon nira la 53-58, dic biét tét
hon 14 54-57%mol va ty 1& don vi hexametylenadipamit 13 35-50%mol, t6t
hon 14 38-48, t6t hon nita 13 42-47, diic biét tot hon 13 43-46%mol;
polyamit két tinh mot phin 6T/61/612/X cb ty 18 don vi hexametylen-
terephtalamit (6T) 1a 60-75% trong luong, don vi hexametylenisophta-
lamit (6I) 1a 20-35% trong lugng, don vi hexametylendodecanamit (612)
la 3-15% trong lugng va don vi X 1a 0-5% trong lugng dugc chon tir cac
don vi 66, 68, 69, 610, 6 hoic hdn hop cic don vi ndy, trong d6 tong
lwong cac thanh phan nay 13 100% trong lugng polyamid 6T/61/612/X;
polyamit két tinh mét phan 6T/61/X c6 60-75% trong lugng don vi hexa-
metylenterephtalamit (6T), 20-35% trong lugng don vi hexametyleniso-
phtalamit (6I), 5-20% trong lugng don vi X dugc chon tir cac don vi 66,
68, 69, 610, 612, 6 hodc hdn hop cac don vi ndy, trong d6 tdng luong céc
thanh phén nay 13 100% trong lwong polyamid 6T/61/X.
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polyamit két tinh mét phin dwoc didu ché tir it nhit 50%mol, t6t hon 14 it
nhit 70%mol axit terephtalic va t6i da 50%mol, t6t hon 14 t6i da 30%mol
axit isophtalic va h8n hop ctia it nhit hai diamin dugc chon tir nhém bao
gc‘Sm 1,6-diaminohexan, 1,9-nonandiamin, metyl-1,8-octandiamin, va
1,10-decandiamin; trong d6 polyamit két tinh mot phan dugc didu ché tir
it nhit 70%mol axit terephtalic va t6i da 30%mol axit isophtalic va hdn
hop ctda 1,6-diaminohexan va 1,10-decandiamin 1a dugc déc biét uu tién;
polyamit két tinh mét phn dwoc didu ché tir it nhit 50%mol axit tereph-
talic va toi da 50%mol axit dodecandioic va hdn hop cta it nhét hai dia-
min duoc chon tr nhéom bao gém 1,6-diaminohexan, 1,9-nonandiamin,
metyl-1,8-octandiamin va 1,10-decandiamin;

polyamit két tinh mét phan 6T/10T c6 10-60%mol, t&t hon 13 10-40%mol,
hexametylenterephtalamit (6T) va 40-90%mol, t&t hon 13 60-90%mol don
vi decametylenterephtalamit (10T);

polyamit két tinh mét phan 6T/10T/61 c6 50-90%mol, t6t hon 1a 50-
70%mol, don vi hexametylenterephtalamit (6T), va 5-45%mol, tot hon 14
10-30%mol don vi hexametylenterephtalamit (6I), va 5-45%mol, t6t hon
1a 20-40%mol don vi decametylenterephtalamit (10T);

polyamit két tinh m6t phan 6T/61/6 ¢ 60-85%mol don vi hexametylenter-
ephtalamit (6T), va 15-40%mol don vi hexametylenisophtalamit ( 6I),
polyamit nay con chira 5-15% trong luong caprolactam.

Tét hon 14 polyamit két tinh mét phan, thom mdt phan (A2) c6 dd
nhét dung dich 1, dugc xac dinh theo DIN EN ISO 307:2013-08 ctua dung
dich chira 0,5g polyme trong 100ml m-cresol & nhiét d§ 20°C, t8i da 14 2,60,
t6t hon 12 tdi da 2,3, dic biét 13 téi da 2,0. Polyamit (A2) c6 d6 nhét dung

dich My nam trong khoang tir 1,4 dén 2.3, t6t hon nita 12 ndm trong khoang
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tir 1,45 dén 2,00, t6t hon nita 14 ndm trong khoang tir 1,50 dén 1,90 va dic
biét 1 tir 1,55 dén 1,85 la dugc dic biét uu tién.

Polyamit (A2) theo sang ché cé thé dugc didu ché trong thiét bi da
tring ngung théng thudng bing qua trinh ngung tu trudc va ngung tu sau.
Tét hon néu chét didu hoa chidu dai mach dugc str dung cho qué trinh da
tring ngung dé didu hoa do nhét. Ngoai ra, d6 nhét c6 thé dwoc didu chinh
béng céch sir dung lwong du diamin hogic diaxit.

Dic biét 1 polyamit két tinh mot phan 6T/61 (70:30) duoc tao ra tir di-
amin duy nhét 13 1,6-diaminohexan, axit terephtalic va axit isophtalic v6i ty
16 mol 70:30. Piém néng chay cta polyamit két tinh mot phan nay 13 325°C.

Polyamit két tinh mét phf?m 10T/6T duoc tao ra tir 1,10-decandiamin,
1,6-diaminohexan va axit terephtalic trong d6 ty 1€ mol cia 1,10-
decandiamin véi 1,6-diaminohexan ndm trong khoang ttr 95-40 : 5-60, cu thé
1a 90-75 : 10-25.

Polyamit két tinh mét phan 10T/6T/101/6I dugc tao ra tir 1,10-
decandiamin, 1,6-diaminohexan, axit terephtalic va axit isophtalic v&i lugng
1,10-decandiamin nim trong khoang tu 7,5 dén 20% mol, luong 1,6-
diaminohexan ndm trong khoang tir 30 dén 42,5% mol, lugng axit terephtalic
nam trong khoang tir 36 dén 49,15% mol va luong axit isophtalic nim trong
khoang tir 0,85 dén 14% mol, trong d6 luong clia bdn monome nay bing
100% mol va luong diamin bang 50% mol va luong axit dicarboxylic bing
50% mol.

Polyamit két tinh mdt phin 6T/61/612 dugce tao ra tir 60 - 75% trong
luong don vi 6T tao bédi 1,6-hexandiamin va axit terephtalic, 20 - 35% trong
luong don vi 6ls, tao bdi 1,6-hexandiamin va axit isophtalic, va 3 - 15%
trong luong don vi 612, tao bdi 1,6-hexandiamin va axit dodecandioic.

Diamin 2-metyl-1,5-pentandiamin dugc ky hiéu 1a MPMD. Diamin 2-
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metyl-1,8-octandiamin dugc ky hiéu 1a MOD.

Thanh phin (A3) - polyamit vong béo

Polyamit (A3) chira it nhit mét diamin vong béo hogc axit dicarbox-
ylic vong béo va c6 thé con chira monome béo (mach hé) hoic thom.

Tét hon néu thanh phan (A3) chira hojic bao gém polyamit v6 dinh
hinh hoic vi tinh thé dua trén diamin vong béo, cé nhiét ¢ chuyén héa thiy
tinh duoc xé4c dinh theo ISO 11357-2 (2013-04) bing phuong phap do nhiét
luong quét vi phan (DSC) véi tbc d6 gia nhiét 20°C/phut), it nhat 13 100°C,
tot hon 13 it nhét 120 hogc 130°C, va dic biét tot hon néu it nhét 14 140 hozc
150°C, nhung t6t hon 14 khéng 16n hon 230°C hogc khéng 16n hon 210°C.

O day, ca polyamit vi tinh thé va vé dinh hinh déu 1a chét trong subt
trong khoang budc séng nhin thiy, cu thé, véi diéu kién ching khéng dugce
trén véi chat tao mau. Trong trudng hop nay, "trong subt" nghia 14 san phim
dtic tao thanh tlr riéng polyamit A3 c6 hé sb truyén 4nh séng (LT) cao, it
nhét 13 85, t&t hon 12 it nhit 88% va cu thé 14 cao hon 90%. Hé sd truyén 4nh
sang, duogc sit dung 1am phuong phép xé4c dinh d6 trong subt thuong duoc
hiéu trong pham vi sang ché 13 dugc x4c dinh theo phuong phap ASTM D
1003 (loai 4nh sang CIE-C). O day, hé sb truyén 4nh sing duoc xc dinh
trong céc thir nghiém néu chi tiét dudi day bing cach sir dung thiét bi Haze
Guard Plus 13 san phim ctia BYK Gardner trén cac dia hinh tron 70 x 2 mm
hodc cac dia c6 kich thude 60 x 60 x 2mm. Hé sb truyén sanh sang duoc xac
dinh trong khoang buéc séng nhin thiy theo CIE-C, ttc 13 ¢6 cudng dd co
ban nam trong khoang tir 400 dén 770 mm. Céc dia hinh tron 70 x 2 mm
duoc tao ra cho muc dich ndy bang cich st dung may duc phun Arburg

trong khuén da danh béng, trong d6 nhiét d6 ctia phan than hinh tru nim
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trong khoang tir 200°C dén 340°C va nhiét d6 khuon nim trong khoang tir
20°C dén 140°C.

Tt hon néu polyamit vo dinh hinh khéng c6 nhiét néng chay xac dinh
hodc chi cé nhiét néng chay (entalpy néng chay) rét thap, t6i da 1 4 J/g, t6t
hon 14 t8i da 2 J/g (dugc xac dinh theo ISO 11357-3 (2013-04) bang phuong
phép do nhiét d6 quét vi phan (differential scanning calorimetry: DSC) d6i
v6i hat véi tée do gia nhiét 20°C/phut). Polyamit vi tinh thé (A3) c6 céc vi
tinh thé nho, khong lam tén xa ding ké 4nh séng nhin thiy, va ¢ nhiét néng
chay & mirc trung binh nim trong khoang tir 4-25 J/g, t6t hon 14 ndm trong
khoang tir 8 dén 22 J/g (dwoc xéac dinh theo ISO 11357-3 (2013-04) béng
phuong phép do nhiét lwong quét vi phan (differential scanning calorimetry:
(DSC) dbi v6i hat véi téc do gia nhiét 20°C/phit).

Lugng diamin vong béo hodc axit dicarboxylic vong béo c6 mét trong
thanh phan (A3) t6t hon 14 it nhit 20% mol, cu thé 13 it nhit 40% mol va dic
biét tt hon 14 it nhét 50 hodic 60% mol, tinh theo téng luong cua tit ca dia-
min hodc axit dicarboxylic c6 mit trong (A3). Lugng diamin vong béo hoac
axit dicarboxylic vong béo nam trong khoang tir 60 dén 100% mol, tinh theo
tong lugng cua tat ca diamin hodc axit dicarboxylic cia thanh phén (A3) 1a
dugc ddc biét vu tién. Tt nhat néu polyamit (A3) chira 60 dén 100% mol
diamin vong béo tinh theo tdng lwong cia tit ca diamin, va khong chira axit
dicarboxylic vong béo.

Lién quan dén thanh phan (A3), diamin vong béo thich hop 14 céc di-
amin c6 tr 6 dn 24 nguyén tr cacbon, nhu bis-(4-amino-3-metyl-
xyclohexyl)-metan (MACM), bis-(4-amino-xyclohexyl)-metan (PACM), bis-
(4-amino-3-etyl-xyclohexyl)-metan (EACM), bis-(4-amino-3,5-dimetyl-
xyclohexyl)-metan  (TMDC), 2,6-norbornandiamin  hodc  2,6-bis-

(aminometyl)-norbornan hodc 1,3-diaminoxyclohexan, 1,4-
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diaminoxyclohexandiamin, isophorondiamin, 1,3-bis-(aminometyl)-
xyclohexan, 1,4-bis-(aminometyl)xyclohexan, 2,2-(4,4'-diamino-
dixyclohexyl)propan (PACP), hoic hdn hgp cta ching. Cu thé, bis-
(aminoxyclohexyl) metan hodc bis(aminoxyclohexyl)propan dugc thé alkyl
1a duogc uvu ti€n. Nhoém C1-C6 alkyl mach théng vé/hodc mach nhénh, tdt hon
12 C1-C4 alkyl 12 dwoc vu tién dé 1am nhém thé alkyl, do d6, cu thé 13 nhém
metyl, nhém etyl, nhém propyl, nhém isopropyl hoac butyl, véi nhém metyl
1a dugc uu tién. Bis-(4-amino-3-metyl-xyclohexyl)-metan (MACM) va bis-
(4-amino-3,5-dimetyl-xyclohexyl)-metan (TMDC) dugc st dung Ilam
bis(aminoxyclohexyl)metan duoc thé alkyl theo phuong 4n duge dic biét wu
tién. Diamin vong béo PACM, MACM va TMDC la dugc dic biét uu tién.

Ngoai diamin vong béo, diamin thom va béo khac ciing c6 thé dugc st
dung trong pham vi giéi han dé tao ra polyamit (A3), vi du 1,4-butandiamin,
1,5-pentandiamin, 2-metyl-1,5-pentandiamin, 2-butyl-2-etyl-1,5-
pentandiamin, 1,6-hexandiamin, 2,2,4-trimetylhexametylendiamin, 2,4,4-
trimetylhexametylendiamin, 1,8-octandiamin, 2-metyl-1,8-octandiamin, 1,9-
nonandiamin, 1,10-decandiamin, 1,11-undecandiamin, 1,12-dodecandiamin,
1,13-tridecandiamin, 1,14-tetradecandiamin, m-xylylendiamin va p-xylylen-
diamin.

Diamin béo mach théng c6 6 dén 10 nguyén tir cacbon, cu thé 13 1,6-
hexandiamin, 1a dugc uvu ti€n. Tuy nhién, cac diamin khac néu trén cd mjt
trong thanh phan (A3) véi luong khéng 16n hon 80% mol téng luong diamin
trong thanh phan (A3), va t6t hon 1a khéng 16n hon 60% mol, dic biét tét
hon 1a khong 16n hon 40% mol téng lugng diamin trong thanh phin (A2).
Pic biét t6t hon néu thanh phin (A2) gin nhu khong chita diamin khéc

khong 1a diamin vong béo.
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Axit dicarboxylic thich hgp clia polyamit (A3) 1a axit adipic, axit su-
beric, axit azelaic, axit sebacic, diaxit undecan, diaxit dodecan, diaxit tride-
can, diaxit tetradecan, diaxit pentadecan, diaxit hexadecan, diaxit heptade-
can, diaxit octadecan, C36-axit béo dang dime, axit isophtalic, axit terephtal-
ic, axit naphtalen dicarboxylic, cis- va/hodc trans-xyclohexan-1,4-axit dicar-
boxylic va/hoac cis- va/hodc trans-cyolohexan-1,3-axit dicarboxylic
(CHDA), va hdn hop ctia chiing. Axit dicarboxylic thom va axit dicarboxylic
béo mach théng 1a dugc uu tién. Axit dicarboxylic nhu axit terephtalic, axit
isophtalic, axit sebacic va dodecan diaxit 1a dugc dac biét uu tién.

Polyamit (A3) ciing c6 thé chita lactam ho#c axit amino carboxylic, cu
thé, o,0-axit amin hodc lactam chtra 6 dén 12 nguyén tir cacbon dé lam cac
monome khéc, trong d6 danh sach lya chon sau day duogc dua ra dé 1am vi
du: axit m-aminobenzoic, axit p-aminobenzoic, caprolactam (CL), o,m- axit
aminocaproic, o,m- axit aminoheptanoic, o,m- axit aminoctanoic, o,m- axit
aminononanoic, o,®- axit aminodecanoic, o,®- axit aminoundecanoic
(AUA), laurolactam (LL) va a,0- axit aminododecanoic (ADA). Caprolac-
tam, o,0- axit aminocaproic, laurolactam, o,m- axit aminoundecanoic va
o,m- axit aminododecanoic 1a dugc diac biét uu tién. Ty 1€ ciia lactam hodc
axit amin trong thanh phan (A3) nim trong khoang tir 0 dén 45% mol, tdt
hon 14 2 dén 40% mol va dic biét t6t hon 13 3 dén 35% mol, trong mdi
truong hop nay tinh theo tng lugng cta tt ¢4 monome tao thanh thanh phin
(A3), trong d6 ndng d6 diamin vong béo thudng it nhat 1a 20%mol.

Polyamit (A3) dugc uu tién dya trén diamin vong béo 1a MACMO9,
MACMI10, MACM11, MACM12, MACM13, MACM14, MACM16,
MACMI18, PACM9, PACM10, PACM11, PACM12, PACM13, PACM14,
PACM16, PACM18, TMDC9, TMDC10, TMDC11, TMDC12, TMDC13,
TMDC14, TMDCI15, TMDC16, TMDC17, TMDC18 hodc copolyamit nhu
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MACMI/12, MACMT/12, MACMI/MACMT/12,
6l/6T/MACMI/MACMT/12, 3-6T (3-6 = trimetylhexametylen-1,6-diamin),
6I/MACMI/MACMT, 61/PACMI/PACMT, 61/6T/MACMI, |
MACMI/MACM36, 12/PACMI hodc 12/MACMT, 6/PACMT, 6/IPDT hoic
hén hop ciia ching MACM9-18/P ACM9-18, MACM9-18/TMDC9-18,
TMDC9-18/PACM9-18, cu thé 13 MACM10/PACM10, MACM12/PACM12
va MACM14/PACM14, va hdn hop clia chiing.

Thanh phéan (A4) - polyamit thom mdt phan dang v6 dinh hinh

Polyamit (A4) khac biét & chd, entalpy néng chay dugc x4ac dinh theo
DIN EN ISO 11357-3 (2013) véi toc do gia nhiét 20°K/phut 14 nhé hon 8
J/g, t6t hon 13 nhé hon 5 J/g.

Ngodi ra, t6t hon néu polyamit thom mdt phan dang v6 dinh hinh (A4)
c6 nhiét d6 chuyén hoa thiy tinh nim trong khoang tir 90 dén 250°C, tot hon
14 110 dén 220°C, tbt hon nita 12 nim trong khoang tir 115 dén 200°C dugc
xac dinh theo DIN EN ISO 11357-2 (2013-04) vé6i tdc d6 gia nhiét
200K/phnt.

Tét hon néu polyamit (A4) dugc chon tir nhém bao gbém PA 5I, PA €I,
PA DI (D=2-metyl-1,5-pentandiamin), PA 5I/5T, PA DI/DT, PA 6T/6l,
PAS51/5T/61/6T, PA 51/5T/DI/DT, PA6I/6T/DI/DT, PA 61/101, PA 101/10T,
PA MXDI, PA MXD6/MXDI va cé cac copolyme va hdn hop ctia ching. Cu
thé, t5t hon néu PA 5I/5T, PA DI/DT hoic PA 6T/61 dugc st dung 1am pol-
yamit (A4). Trong truong hgp polyamit (A4) thu dugc tir axit isophtalic va
axit terephtalic, t6t hon néu ty 18 mol axit isophtalic : axit terephtalic 1a 51 -
100 : 49 - 0 (%mol), t6t nhat 13 60 - 80 : 40 - 20 (%mol), trong d6 ty 18
I/(I+T) = 100% mol nghia 1a trong polyamit (A4) chi c6 axit isophtalic dugc

st dung.
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Tét hon néu polyamit (A4) c6 dd nhét dung dich 1. duoc xac dinh
theo DIN EN ISO 307:2013-08 cia dung dich chta 0,5g polyme trong
100ml m-cresol & nhiét do 20°C i da 1a 2,7, t6t hon 1a t6i da 2,3, dic biét 1
t6i da 2,0. Polyamit (A4) c6 d6 nhét dung dich 1 ndm trong khoang tir 1,5
dén 2,3, cy thé d6 nhét ndm trong khoang tir 1,6 -2,0 1a dugc uu tién.

Thanh phan (B) — hop chét floren

Hbn hop polyamit chira thanh phan (B) véi lugng nim trong khoang
tir 0,5 dén 15% trong lugng, tot hon 14 ndm trong khoang tir 0,8 dén 10%
trong lugng va t5t nhat 13 ndm trong khoang tir 1,0 dén 7,0% trong luong so
v6i tdng luong céc thanh phan A dén E. Thanh phan (B) thu duoc tir hop
chit floren hoic 9H-floren c6 ky hiéu theo IUPAC la trixy-
clo[7,4,0,02’7]trideca-2,4,6,9,1 1,13-hexan, c6 cong thirc héa hoc Cy3Hyo.

Tét hon néu diém néng chay cua thanh phén (B) 1a thip hon diém
ndng chay cia nhya déo nhiét (A) dugc sir dung cho nén.

Tt hon néu hop chit floren (B) c¢6 ciu triic héa hoc thé hién trong
cong thire 1, trong d6 it nhit mot trong s6 cac nhém thé R1, R2, R3 va R4
khong 12 nguyén tir hydro. Tét hon néu it nhit hai trong sé cac nhém thé nay
khong 14 nguyén tir hydro. C4c nhém thé R3 va R4 c6 thé thay thé mot hodc
nhidu nguyén tir trong sb bdn nguyén tir hydro trong vong c6 6 canh tuong

tng. Tt hon néu R3 va R4 1a nguyén tir hydro.
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Cong thuc 1

Dijc biét 1a R1 va R2 14 gibng nhau hogic khac nhau va R3 va R4 1a
nguyén ti hydro. Pic biét 1a R1 va R2 1a giéng nhau.

Tt hon néu R1 va R2 dugc chon tir nhém bao gdm:

hydroxyphenyl, nhu 2- hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxy-
phenyl,

phenoxyalkanol, nhu 4-phenoxy¥etanol, 4-phenoxy-propanol, 4-

phenoxy-isopropanol,

C1-C4-alkyl hydroxyphenyl, nhu 4-hydroxy-3-metylphenyl, 3-
hydroxy-2-metylphenyl, = 4-hydroxy-2,6-dimetylphenyl,  4-hydroxy-3,5-
dimetylphenyl, 4-hydroxy-3,5-di-t-butyl-phenyl,

dihydroxyphenyl, nhu 3,4-dihydroxy phenyl, 2,4-dihydroxyphenyl,
2,5-dihydroxy phenyl, 3,4-dihydroxy-5-metylphenyl, 3,4-dihydroxy-6-
metylphenyl, 2,4- dihydroxy-3,6-dimetylphenyl, 2,4,6-trihydroxypheny],

trihydroxyphenyl, nhu 2,3,5-trihydroxyphenyl, 2,4,5-
trihydroxyphenyl, 3,4,5-trihydroxyphenyl, 2,3,4-trihydroxyphenyl, 2,3,6-
trihydroxyphenyl,

monoglyxidyloxyphenyl, nhu 4-glyxidyloxyphenyl, 4-glyxidyloxy-3-
metylphenyl,

diglyxidyloxyphenyl, nhu 3,4-di-(glyxidyloxy) phenyl,
triglyxidyloxyphenyl, nhu 3,4,5-tri-(glyxidyloxy)-phenyl,

glyxidyloxyalkoxyphenyl, nhu monoglyxidyloxy alkoxy phenyl, 4-
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glyxidyloxyetoxyphenyl, 4-glyxidyloxy etoxy-3-metylphenyl,

aminophenyl, nhu 4-aminophenyl, 4-amino-3-metylphenyl, 3-amino-
2-metylphenyl, 4-amino-3,5-dimetylphenyl, ho#&c 4-amino-3,5-di-t-butyl-
phenyl, 4-amino-2,6-dimetylphenyl, hodc -

hydroxy.
Ngoai ra, t6t hon néu R3 va R4 14 hydro.

Vi du v& hop chét floren (B) c6 thé dugc st dung theo sang ché 1a:

9,9-bis (hydroxyphenyl)floren, nhu 9,9-bis (2-hydroxyphenyl)floren,
9,9-bis (3-hydroxyphenyl)floren, 9,9-bis (4-hydroxyphenyl)floren (bis-
phenol floren, BPF),

9,9-bis (phenoxyalkanol)floren, nhu 9,9-bis (4-phenoxy-etanol)floren,
9,9-bis (4-phenoxy-propanol)floren, 9,9-bis (4-phenoxy-isopropanol)floren,

9,9-bis (C1-C4-alkyl hydroxyphenyl)floren, nhu 9,9-bis (4-hydroxy-3-
metylphenyl)floren, (bis-cresol floren, BCF), 9,9-bis (3-hydroxy-2-
metylphenyl)floren, 9,9-bis (4-hydroxy-2,6-dimetylphenyl)floren, 9,9-bis (4-
hydroxy-3,5-dimetylphenyl)floren,  9,9-bis (4-hydroxy-3,5-di-t-butyl-
phenyl)floren,

9,9-bis (dihydroxyphenyl)floren, nhu 9,9-bis (3,4-dihydroxy phe-
nyl)floren (bis-catechol floren, BCAF), 9,9-bis (2,4-dihydroxyphenyl)floren,
9,9-bis (2,5-dihydroxy phenyl)floren, 9,9-bis (3,4-dihydroxy-5-metyl-
phenyl)floren, 9,9-bis (3,4-dihydroxy-6-metylphenyl)floren, 9,9-bis (2,4-
dihydroxy-3,6-dimetylphenyl)floren,

9,9-bis (trihydroxyphenyl)floren, nhu 9,9-bis (2,4,6-
trihydroxyphenyl)floren, 9,9-bis (2,3,5-trihydroxyphenyl)floren, 9,9-bis
(2,4,5-trihydroxyphenyl)floren, 9,9-bis (3,4,5-trihydroxyphenyl)floren, 9,9-
bis (2,3,4-trihydroxyphenyl)floren, 9,9-bis (2,3,6-trihydroxyphenyl)floren,
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9,9-bis  (monoglyxidyloxyphenyl)floren, nhu  9,9-bis  (4-
glyxidyloxyphenyl)floren = (BPFG) va  9,9-bis  (4-glyxidyloxy-3-
metylphenyl)floren (BCFG),

9,9-bis (diglyxidyloxyphenyl)floren, nhu 9,9-bis [3,4-di-(glyxidyloxy)
phenyl] floren (bis-catechol floren tetraglyxidyl ete),

9,9-bis (triglyxidyloxyphenyl)floren, nhu the 9,9-bis [3,4,5-tri-
(glyxidyloxy)-phenyl] floren,

9,9-bis (glyxidyloxyalkoxyphenyl)floren, nhu 9,9-bis (monoglyx-
idyloxy alkoxy phenyl)floren, 9,9-bis (4-glyxidyloxyetoxyphenyl)floren,
(bis-phenoxy etanol floren diglyxidyl ete, BPEFG), 9,9-bis (4-glyxidyloxy
etoxy-3-metylphenyl)floren (BCEFG),

9,9-bis (4-aminophenyl)floren, nhu 9,9-bis (4-aminophenyl)floren,
(bis-anilin floren), 9,9-bis (4-amino-3- metylphenyl)floren, 9,9-bis (3-amino-
2-metylphenyl)floren, 9,9-bis (4-amino-3,5-dimetylphenyl)floren, 9,9-bis (4-
amino-3,5-di-t-butyl-phenyl)floren, 9,9-bis (4-amino-2,6-dimetylphenyl)-
floren,

9,9-bis hydroxy floren va
hén hop va t6 hop cta chiing.

Hop chét floren sau day la duoc wu tién st dung: bis-phenoxy etanol
floren  (BPEF),  bisphenol floren @ (BPF), 9,9-bis  (mono-
glyxidyloxyphenyl)floren, nhu 9,9-bis (4-glyxidyloxy-phenyl)floren (BPFG)
va 9,9-bis (4-glyxidyloxy-3-metylphenyl)floren (BCFG), 9,9-bis (di-
glyxidyloxy-phenyl)floren, nhu 9,9-bis [3,4-di (glyxidyloxy) phenyl] floren
(bis-catechol floren tetraglyxidyl ete), 9,9-bis (tri-glyxidyloxy-phenyl)floren,
nhu 9,9-bis [3,4,5-tri-(glyxidyloxy) phenyl] floren, 9,9-bis (glyxidyloxy-
alkoxyphenyl)floren, nhu 9,9-bis (monoglyxidyloxy- alkoxyphenyl)floren,
nhu 9,9-bis (4-glyxidyloxy-etoxyphenyl)floren (bis-phenoxy etanol floren
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diglyxidyl ete (BPEFG)), 9,9-bis (4-glyxidyloxyetoxy-3-metylphenyl)floren
(BCEFG).

Tét nhit 1 bis-phenoxy-etanol-floren (BPEF), c6 ban trén thi truong
dudi nhén hiéu hang héa Ogsol MF-11 13 san phdm cia Osaka Gas Chemi-
cal Co. Ltd. (cOng thitc 2) va bisphenol-floren (BPF), c6 ban trén thi truong
dudi nhan hiéu hang héa Ogsol MF-12 (cong thirc 3).

Cong thuc 2 Cong thuc 3

Thanh phan (C) — hop chit azin

Hop chét azin 14 san phdm c6 bén trén thi trudng va dugc md ta trong
H. Bernetz, Azine Dyes, Ullmann’s Encyclopedia of Industrial Chemistry
(DOI 10,1002/14356007.a03_213.pub3). Hop chat azin dugce uu tién 1a ni-
grosin va indulin, trong d6 nigrosin 1a dugc dac biét uu tién. Nhém muyc dich
clia sdng ché, lién quan dén hop chit azin c6 thé tham khao tai liéu néu trén.

Hbn hop dic theo sang ché bao gdm hop chit azin, dic biét 1a nigrosin
d8 1am thanh phin (C) v6i luong nim trong khoang tir 0,2 dén 3,0% trong
lugng, t6t hon 14 tir 0,3 dén 2,0% trong lugng, va cu thé 14 tir 0,4 dén 1,5%
trong luong.

Thubc nhudém nigrosin c6 thé dwoc didu ché bang cach oxy hoéa va

ngung tu loai nudc anilin, anilin hydroclorua va nitrobenzen bang cach gia
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nhiét ching véi sy c6 mit cua sit hoic déng kim loai va mudi kim loai nhu
sit clorua (FeCls) & nhiét d6 phan tmg nim trong khoang tir 160 dén 180°C.
Nigrosin dugc tao ra dudi dang hdn hop ciia cac hop chit khac nhau phy
thudc vao didu kién phan tmg, nguyén liéu, ty 1& nguyén liéu va yéu t tuong
tu; vi du, du dinh réng nigrosin cé thé 1a hon hop cua cac hop chét triphena-
zinoxazin va phenazinazin khac nhau.

Thanh phén (C) co thé duoc str dung & dang bazo tu do hoac & dang
mudi (vi dy, hydroclorua).

Dé lam nigrosin (thanh phin (C)) theo sang ché, hdn hop mau den ciia
céc hop chét azin dugc mé ta 1a C.I. Acid Black 2, C.I. SOLVENT BLACK
5, C.I. SOLVENT BLACK 5:1, C.I. SOLVENT BLACK 5:2 va C.I. SOL-
VENT BLACK 7 trong COLOUR INDEX c6 thé dugc st dung thich hop
(trong ban md ta nay, tén chung C.I. dugc mo ta theo COLOUR INDEX tai
ban 14n thi ba).

Vi du vé& thudc nhudm nigrosin c6 bén trén thi trudng bao gdm Spirit
Black SB, Spirit Black SSBB, Spirit Black AB (tit ca céc thubc nhuém nay
déu thuéc nhém C.I. SOLVENT BLACK 5); nigrosin bazo SA, nigro sin
bazo SAP, nigrosin bazo SAP-L, nigrosin bazo EE, Nigrosin bazo EE-L,
nigrosin bazo EX, nigrosin bazo EX-BP (tit ca cic thudc nhudm nay déu
thudc nhém C.I. SOLVENT BLACK 7) va thuc nhudém twong tu [déu 12

san pham ctia Orient Chemical Industries, Ltd.].

Tét hon néu st dung thube nhudm C. L. SOLVENT BLACK 7 (CAS
No 8005-02-5).

Tét hon néu ¢& hat trung binh theo thé tich (duong kinh hat trung
binh) X50 theo ISO 13320:2009 cua azin, dic biét 13 nigrosin dé lam thanh
phin (C) ndm trong khoang tir 5 dén 20 micron, va tot hon nita 13 tir 5 ¢én 15

micron. Néu thuéc nhudm nigrosin néu trén dugc st dung theo sang ché, quy
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trinh dtc phun duoc thuc hién d& dang va san phdm rbng ¢ dd rép cua bé
mdt trong giam di dugec tao ra.

Cu thé, thanh phén (C), dac biét 1a thudc nhudm nigrosin ¢ thé dugc
dwa vao hdn hop dic theo sang ché dé 1am chit chinh hojc chét dam dic, tbt
hon 14 trén co s& polyamit (A), t6t hon 14 polyamit (A1) trong d6 t&t hon néu
lwong thanh phén azin (C), vi du nigrosin, ndm trong khoang tir 20 dén 40%
trong luong. D& 1am chét nén cia céc hc:)n. hop chinh nay, polyamit béo PA6,
PA66, PA6/12 hoic hdn hop cta ching 13 duoc vu tién.

Luong sit trong thanh phan azin (C), vi du, nigrosin 1a nhé hon 1%
trong luong, tot hon 13 nhé hon 0,5% trong luong, ngoai ra, t6t hon 13 nhé
hon 0,4% trong luong. Piéu nay dé 1am cai thién kha nang phan tan hoac
khé& ning twong hop cta chit mau nigrosin di véi nhya va do do, cai thién
chét lwong ctia san phdm dtc phun dugc tao ra tir nhua nay.

Luong anilin trong thanh phan azin (C), vi du nigrosin, 14 nhé hon 1%
trong lwong, tot hon 1a nhé hon 0,5% trong lwong, ngoai ra, tot hon 14 khong

16n hon 0,4% trong lugng.

Théanh phén (D) — chit d6n

Theo phuong 4n duogc wu tién, hdn hop dic nay chira it nhit mot chit
don (D) duge chon tir chit don dang soi (D1) hodc chit don dang hat (D2),
v6i lugng ndm trong khoang tir 15 dén 65% trong luong, t6t hon nita 1a 20
dén 60% trong lugng, tdt hon nita 13 25 dén 55% trong lugng, trong mdi

trudng hop nay tinh theo tdng luong cac thanh phan (A) dén (E).
Thanh phan (D1) — soi

Tt hon néu chét gia ¢§ dang soi (thanh phan (D1)) duoc sit dung véi

luong nim trong khoang tir 0 dén 70% trong luong, t5t hon nita 1a voi lugng
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nim trong khoang tir 15 dén 65 hoic 20 dén 60% trong lugng va dac biét uu
tién 14 v6i lugng ndm trong khoang tir 25-55% trong lugng, tinh theo tong
lwong cua cac thanh phin (A) dén (E). Thanh phan D1 c6 thé c6 mit dudi
dang chit don duy nhét.

Theo phuong 4n duoc uu tién khac ciia hdn hop polyamit theo sing
ché, chét gia cb cta thanh phan (D1) 13 soi, cu thé 13 soi thuy tinh va/hosic
sgi cacbon, trong d6 cac soi ngfm, t5t hon 14 c6 d6 dai ndm trong khoang tir
2-50mm va/hodc sgi lién tuc (soi tho), mbi sgi nay ¢ duong kinh 5 - 40 mi-
cron, dugc sir dung va cu thé, soi c6 mat cét ngang hinh tron va/hodc khong
13 hinh tron duoc st dung, trong truong hop soi ¢ mit cit ngang khong 13
hinh tron, ty 1€ canh clia mat cét ngang (truc dai cua maét cit mang voi truc
phu) 1a > 2.

Soi thiy tinh c6 mit cét ngang khong 13 hinh tron va ty 18 canh cia
mit cit ngang 16n hon 2, t6t hon 13 3-8, dic biét 3-5 dugc vu tién st dung.
Soi thily tinh duoc goi 1a soi det ndy c6 mit cit ngang hinh oval, elip, hinh
elip thét (con duogc goi 1a "hinh cai kén" [hodc "cti lac"]), hinh chit nhét, hodc
gén nhu hinh chit nhat.

Tt hon néu soi thay tinh det theo sang ché c6 mit cit ngang khong 1a
hinh tron duoc st dung dudi dang soi thay tinh ngén (soi cét ngén; soi thay
tinh ¢6 chiéu dai 0,1-50mm, t6t hon 13 0,2-20mm, t6t hon nita 1a 2-12mm).

DPic tinh duoc wu tién khac cla sgi thiy tinh det dugc st dung 1a do
dai ca truc chinh (truc dai) cia mit cit ngang ndm trong khoang tir 6-40
micron, dic biét la ndm trong khoang tir 15-30 micron, va 49 dai cua truc
phu cua mat cit ngang nam trong khoang tir 3-20 micron, dic biét 1a nim
trong khoang tir 4-10 micron. Hon hop soi thily tinh c¢6 mit cit ngang hinh
tron va hinh khong tron ciing ¢ thé duoc st dung dé 1am ting do bén cla

hdn hop dic theo sang ché, trong d6 t6t hon néu luong soi thiy tinh det nhu
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duoc x4c dinh & trén 14 chi yéu, tirc 13 trén 50% trong luong so véi tong
trong lugng sgi.

Puogc dic biét vu tién 13 soi thily tinh det c6 ty 18 canh ciia mit cét
ngang nim trong khoang tir 3 dén 5. Cu thé, soi thuy tinh loai E dugc sir
dung theo séang ché. Tuy nhién, tit ca cac loai soi thily tinh khéac nhu soi thuy
tinh loai A, C, D, M, S va R hoic hén hop bét ky cua ching hodc hdn hop
v6i soi thity tinh loai E c6 thé dugc str dung.

Trong trudng hop hdn hop dic duge gia ¢b bang soi lién tuc c6 mat
cit ngang hinh tron (s¢i thé), d6 bén cla soi s& cao hon va do vay s& thu
duoc cac dic tinh giéng kim loai hon néu soi c6 duong kinh 10-14 micron,
ddc biét 1a sgi c6 duong kinh 10-12 micron dugc st dung thay cho sgi thiy
tinh lién tuc thong thudng c6 dudng kinh 15-19 micron.

Hbn hop duc chira polyamit theo sang ché cé thé duoc didu ché bang
céc phuong phap d3 biét d& didu ché hat dang que dai dugc gia ¢b bang soi,
cu thé, bang phuong phép dun kéo, trong d6 ranh s¢i lién tuc (soi thd) dugc
ngdm k¥ v6i polyme néng chay va sau do6 dugce lam lanh va cét nho.

Hat dang que dai duogc gia cb bang s¢i thu duoc theo cach ndy, tot hon
13 ¢6 chidu dai 3-25mm, dic biét 13 4-12mm, c¢6 thé duoc xir Iy tiép thanh
san phim dac bing cach sir dung cac phuong phép gia cong théng thudng
nhu dtc phun hoéc ép.

Soi cacbon lién tuc st dung trong phuong phép dun kéo cé dudng
kinh 5-10 micron, t6t hon 13 6-8 micron. D& cai tién kha ning lién két voi
nén va xir Iy soi, soi ¢6 thé duoc phu cac 16p hoa chat khac nhau nhu d4 biét
trong linh vuc ndy di véi soi thiy tinh va sgi cacbon.

Chinh soi thiy tinh, khéng phu thudc vao hinh dang clia mit cit ngang

va d6 dai cua soi, c6 thé dugc chon tir nhém bao gém soi thuy tinh E, soi
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thuy tinh A, sgi thiy tinh C, sgi thay tinh D, sgi thuy tinh M, sgi thiy tinh S,
va/hodc sgi thiy tinh R, trong d6 sgi thiy tinh E 1a duoc uu tién.

Théanh phén (D2) — chét don dang hat

T6t hon néu chat dén dang hat (thanh phan (D2)) c6 mit véi luong
nam trong khoang tlr 0 dén 30% trong luong, tot hon nita 13 v6i lugng nim
trong khoang tir 0 dén 20% trong lugng va dwoc dic biét vu tién 13 v6i luong
nam trong khoang tir 0 dén 10% trong luong, tinh theo tdng luong ciia cac
thanh phan (A) dén (E).

Chét don dang hat cta thanh phin (D2) bao gdm cic chit don ma
nguoi co hiéu biét trung binh da biét 8. Cu thé, chit don dang hat nay dugc
chon tr nhém bao gf‘)m: bot talc, mica, silicat, thach anh, volastonit, cao
lanh, axit silicxic, magie carbonat, magie hydroxit, ¢4 phin, canxi carbonat
nghién min, véi, felspat, chét tao mau v6 co, nhu bari sulfat, k&m oxit, k&m
sulfua, titan dioxit, sit (IIT) oxit, st (II[) mangan oxit, oxit kim loai, dic biét
1a spinel, nhu vi du ddng sét (III) spinel, ddng crom oxit, kém sat (III) oxit,
coban-crom oxit, coban-nhdm oxit, magie nhdm oxit, oxit hdn hop d?)ng-
crom-mangan, oxit hdn hop dOng-mangan-sét, chét tao mau rutil nhu titan-
k&m-rutil, niken-antimon titanat, kim loai hoéc hop kim c6 thé tr hoa hodc
c6 tlr tinh vinh ctru, chit don silicat 1dm, nhdm oxit, bo nitrua, bo carbua,
nhdm nitrua, canxi florua, va hdn hop cua ching. Céc chét don nay ciing c6
thé duoc xir Iy bé mit.

T6t hon néu thanh phan (D2) c¢6 c& hat trung binh X50 theo ISO
13320:2009 ndm trong khoang tir 0,1 dén 40pm, t6t hon 1 0,2-20pum, va dic
biét 1a 0,3-10pum.

Théanh phén (E) — chét phu gia

Theo phwong 4n dugc vu tién, hdn hop dic nay chira it nhat mot chat
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phu gia (E) véi luong ndm trong khoang tir 0 dén 10% trong luong, tot hon
nita 14 0,2 dén 10% trong lugng va tot hon nita 14 0,3 hodc 0,4 dn 9,0%

trong lugng, tinh theo téng luong clia céc thanh phin (A) dén (E).

Thanh phan (E1) - chat 6n dinh nhiét

Hbn hop dic déo nhiét theo sang ché chira 0-3,0% trong luong, tdt
hon 14 0,2-2,0% trong lugng, dic biét t6t hon 13 0,2-1,5% trong lugng, dugc
d3ic biét wu tién 13 0,3 dén 1,0% trong lugng, trong mdi truong hop nay tinh
theo tdng lwong cac thanh phin (A) dén (E), it nhit moét chét on dinh nhiét,
t8t hon 14 duge chon tir nhém bao gdm: hop chét chira ddng hoa tri mot hoic
héa tri hai, chit 6n dinh dua trén amin thom béc hai, chit 6n dinh dua trén
phenol bi an nglt khong gian, phosphit, phosphonit, mudi kim loai hozc oxit
kim loai, cu thé, kim loai 12 ddng va hdn hop cia céc chit 6n dinh néu trén

d& 1am thanh phén (E1).

Theo phuong 4n duoc wu tién cac cht 6n dinh nhiét (thanh phan (E))
duoc chon tir nhém bao gém:

« hop chit chira ddng héa tri mét va héa tri hai, vi du mudi cua déng hoa
tri moOt va hoa tri hai véi axit hitu co hodc vd co hodc mono- hodc dihy-
droxy phenol, oxit cua déng hoéa tri mot hodc hoa tri hai, hoac hgp chét
phuc cla mubi déng voi amoniac, amin, amit, lactam, Xyanua hodc
phosphin, t6t hon 1a mudi Cu(l) hoic Cu(Il) cla axit halohydric, axit
xyanohydric hoic mudi ddng cua axit carboxylic béo. Hop chit déng hoa
tri mot CuCl, CuBr, Cul, CuCN va Cu,0, ciing nhu hop chit dong héa
tri hai CuCl,, CuSQ,, CuO, déng (II) axetat hodc d@)ng (II) stearat la
duoc dic biét uvu tién. Hop chét ddng c6 thé dugc st dung dudi dang
dich dic. Dich dic dugc hiéu 14 d& chi polyme, t6t hon 13 ¢6 ban chit hoa

hoc gidng nhu thanh phan (A) hoic (B), chia mudi ddng véi ndéng do
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cao. Hop chét dong dwoc st dung c6 loi két hop véi cac halogenua kim
loai khac, dédc biét 14 halogenua kiém nhu Nal, K1, NaBr, KBr, trong d6
ty 18 mol ctia halogenua kim loai v6i ddng halogenua 13 0,5-20, t6t hon 13
1-10, va dic biét tt hon 14 3-7;

e chét 6n dinh dya trén amin thom bac hai;

e chét 6n dinh dua trén phenol bi 4n ngit khéng gian;

e mubi kim loai hogic oxit kim loai, dic biét 13 c6 ngudn gbc tir kim loai
chuyén tiép, trong d6 mubi sit hosdc oxit st 1a dugc wu tién,

e phosphits va phosphonit; va ca

e hon hop cua cac chat on dinh néu trén.

Vi du dugc dic biét uu tién vé chét 6n dinh dua trén amin thom béc
hai c6 th duoc st dung theo séang ché 12 san phdm cong ctia phenylendiamin
véi axeton (Naugard A), san phim cong cua phenylendiamin véi linolen,
Naugard 445, N,N'-dinaphtyl-p-phenylendiamin, N-phenyl-N'-xyclohexyl-p-
phenylendiamin hodc hdn hgp ctia hai hoic nhiéu chét trong s6 ching.

Vi du duge wu tién v& chét 6n dinh dya trén phenol bi 4n ngit khong
gian c¢6 thé dugc st dung theo sang ché 1a N,N'-hexametylenbis-3-(3,5-di-
tert-butyl-4-hydroxyphenyl)propionamit, bis(3,3-bis(4'-hydroxy-3'-tert-
butylphenyl)axit butanoic) glycol este, 2,1'-thioetylbis-(3-(3,5-di-tert-butyl-
4-hydroxyphenyl)propionat,  4,4'-butylidenbis(3-metyl-6-tert-butylphenol),
trietylen  glycol-3-(3-tert-butyl-4-hydroxy-5-metylphenyl)propionat, hodc
hdn hop ctia hai hoiic nhidu chét 8n dinh nay.

Phosphit va phosphonit dugce uu tién 1a triphenyl phosphit, diphenyl-
alkyl phosphit, phenyl dialkyl phosphit, tris(nonylphenyl)phosphit, trilauryl
phosphit, trioctadexyl phosphit distearylpentaerythritol diphosphit, tris(2,4-
di-tert-butylphenyl) phosphit, diisodexylpentaerythritol diphosphit, bis(2,4-
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di-tert-butylphenyl)pentaerythritol ~ diphosphit,  bis(2,6-di-tert-butyl-4-
metylphenyl)pentaerythritol diphosphit, diisodexyloxypentaerythritol di-
phosphit, bis(2,4-di-tert-butyl-6-metylphenyl)pentaerythritol ~ diphosphit,
bis(2,4,6-tris(tert-butylphenyl))pentaerythritol diphosphit, tristearyl sorbitol
triphosphit, tetrakis(2,4-di-tert-butylphenyl)-4,4'-biphenylen diphosphonit,
6-isooctyloxy-2,4,8,10-tetra-tert-butyl-12H-dibenz[d,g]-1,3,2-
dioxaphosphoxin, 6-flo-2,4,8,10-tetra-tert-butyl-12-metyldibenz[d,g]-1,3,2-
dioxaphosphoxin, bis(2,4-di-tert-butyl-6—mety1pheny1)metyl phosphit va
bis(2,4-di-tert-butyl-6-metylphenyl)etyl phosphit. Pugc ddc biét uwu tién la
tris[2-tert-butyl-4-thio-(2'-metyl-4'-hydroxy-5'-tertbutyl)phenyl-5-  metyl)
phenyl phosphit va tris(2,4-di-tert-butylphenyl)phosphit (Hostanox®
PAR24, san phdm cua Clariant, Basel).

Phuong 4n duoc dic biét uu tién vé chét 6n dinh nhiét bao gébm hdn
hop ctia chat én dinh nhiét hitu co (cu thé 13 Hostanox PAR 24 va Irganox
1010), epoxit trén co s bisphenol A (cu thé, Epikote 1001), va chit 6n dinh
chira ddng trén co s& Cul (ddng iodua) va KI (kali iodua). Chit 6n dinh nhiét
chi dua trén co s& Cul va KI 1a dugc dic biét wu tién.

Ngoai viéc bd sung chit én dinh nhiét hitu co va/hodc ddng hoic hop
chét chtra ddng, t6t hon néu khéng st dung céc hop chit kim loai chuyén
tiép khac, dic biét 1a mubi kim loai hodc oxit kim loai cia kim loai thude
nhém VB, VIIB, VIIB hozc VIIIB clia bang tuin hoan. Ngoai ra, tét hon néu
khong bb sung kim loai chuyén tiép thudc nhém VB, VIIB, VIIB hoic VIIIB

ctia bang tudn hoan nhu bét sit hoic thép, vao hdn hop dic theo sang ché.
Thanh phan (E2) —chat phu gia khac khéng phai cc thanh phdn A dén D va

El
Tét hon nita 13 néu hdn hop polyamit chira 0 — 12% trong luong it nhit
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mdt chét phy gia khong phai thanh phan bat ky trong sb cac thanh phin A
dén E1, dugce chon tir nhém bao gém: chét 6n dinh 4nh séng va tir ngoai,
chit 1am tron, chét trg gia cong, chit tao mau va danh diu, chét tao mau hiru
co, chat hip thy hdng ngoai, chit chdng nhiém tinh dién, chét chdng déng
bénh, chit rc ché sy 16n 1én cla tinh thé, cht tao mam két tinh, chét xtic tic
ngung tu, chét kéo dai mach, chét chéng tao bot, chit phu gia kéo dai mach,
chét phu gia din dién, nhu mudi than, graphit, 6ng nano cacbon, graphen,
chét trg thdo khuén, chit ngin cach, chit 1am cham ngon lira, chit 13m chim
ngon lira khdng chira halogen, chit chéng chay nhé giot, chat 1am thay dbi
dd bén va dap, cu thé 1a & dang polyolefin dugc cai bién béng anhydrit
maleic, axit acrylic hodc axit metacrylic, chét ting trang nho hidu tmg quang
hoc, chét phu gia quang séc, chit tao mau kim loai.

Tét hon néu it nhat mot chit phu gia (E2) c6 mit véi lugng nim trong
khoang tir 0 dén 12 hodc 0 dén 8,0% trong luong, tdt hon nita 12 0 hogc 0,1
dén 7,5% trong lugng, trong mdi trudng hop ndy tinh theo tdng lugng céc
thanh phén (A) dén (E).

T6t nhit néu hdn hop polyamit bao gdm c4c thanh phan sau:

(A) 30,0 dén 88,4% trong lugng polyamit béo két tinh mot phan,

(B) 1,0 dén 10,0% trong luong it nhit mét hop chét floren

© 04 dén 1,5% trong luong it nhét mot hop chét azin, dic biét 1a it

nhit mot hop chit nigrosin,

(D) 10 dén 68,4% trong lugng chit don (D1) va (D2)

(D1) 10 dén 60% trong luong soi thuy tinh

(D2) 0 dén 30% trong luong it nhat mdt chit don dang hat,
(E) 0,2 dén 10,0% trong lugng it nhat mot chit phu gia

(E1) 0,2 dén 2,0% trong luong it nhat mot chit 6n dinh nhiét

(E2) 0 dén 8,0% trong lwong it nhit mdt chét phu gia khéc,
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trong d6 tong lugng cac thanh phén (A) dén (E) 1a 100% trong lugng va nho
d6 mdi khoang nong dd néu trén 1a tinh theo tdng céc thanh phin (A) dén
(E).

Ngoai ra, séng ché dé xuét phuong phép séan xuét san phdm duc ciing
nhu san phim duc c¢6 thé tao ra tir hdn hop dbc néu trén. San phim duc ciing
nhu bd phan két ciu 1am bang vat lidu lai chira thanh phan kim loai duoc san
xuit bing cach ép dun, duc thdi ép dun hoic dac phun, t6t hon 13 bang
phuong phép dic phun phu chdng.

Cu thé, sén phdm duc theo sang ché bao gdm cic bd phan lam bing
kim loai- polyamit, cu thé 13 ding cho cac két cau c6 trong lugng nhe, trong
d6 can su lién két chic chin gifta kim loai va ché phdm trén co s& polyamit.
Céc san phim nay c6 thé dugc sir dung cu thé trong linh vye 6 t6, vi dy, cic
b6 phan nhu ban dap, vi dy, ban dap ting tbc hodic ban dap phanh, binh chira
dau truyén dong, banh ring béng chit déo c6 truc kim loai hozc 6ng ndi cua
hé thdng 14i, van tiét luu béng chét déo c6 truc kim loai, thanh trang tri hoic
thanh dinh hinh trang tri, gi4 d& l&p thiét bi, tim gat chén bun, bd ndi, két
cAu d& va thanh d, bd phin xé tAm chin, dén 6 t6, bd cam bién 6 to, hé
théng didu khién duong thity, bd cam bién khoang cach, bd phan tro luc l4i
v.V.., hodc trong linh vyc dién hodc dién ti, vi du, vo hodc linh kién dién
thoai di dong, banh xe din dong lién két véi truc kim loai d& cubn gidy
trong may in, bd ndi, day din kim loai va day boc, bd phan kich nd tai khi,
bd phan chinh guong v.v.

Hon hop polyamit d3 m6 t 1 dic biét thich hop cho cdc ung dyng sau
day lién quan dén viéc san xuét c4c bd phan kim loai-polyamit:

phun thanh phan chit déo chic ning hodc chét déo gia cb co hoc 1én

khdi hoic tim kim loai, duc phun quanh cbt kim loai, phun nguoc, tao clu
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tric nhiéu 16p trong khudn va pht tim dinh hinh hodc tAm kim loai.

Bét ngd 13 c6 thé chimg minh duoc ring bd phan két ciu theo sang ché c6

o 0 bén lién két t6t giita kim loai va thanh phin déo nhiét xét vé& d6 bén
cit ctia phan ghép chdng khi kéo theo ISO 19095,

e thanh phén déo nhiét c6 dic tinh bé mit rat tét (tic 1a bé mit rét
phéng);

e thanh phan déo nhiét c6 d6 bén nhiét rat t6t trong thoi gian dai;

e d3c tinh co hoc tdt;

e trong luwong thap.

Pé tao ra hdn hop duc chira polyamit, céc thanh phin (A) dén (E)
dugc trdn trén may trén thong thuong, vi dy, may ép dun mot truc vit hoac
hai truc vit hodic may ngdo tron kiéu truc vit. TSt hon néu cic thanh phan
(A), (B), (D) va (E) da lam kho dugc dinh luong béang can dinh luong vao bd
phén nap. Thanh phﬁn (D1)cod thé dugc dinh luong béng can dinh luong vao
bd phan nap hoic bing bd nap phu vao thanh phan néng chay (A). Cac thanh
phin (A), (B), (D) va (E) ciing c6 thé duge dinh lugng vao bo phan nap &
dang hdn hop kho. Thanh phan (B) va/hoic (C) ciing ¢ thé dugc sir dung &
dang hén hop (hat nhua chu), t6t hon 13 trén co s& polyamit (A), tot hon nita
1a trén co s& polyamit (Al).

Qua trinh trén dugc thuc hién & nhiét d6 dinh trudc cia xylanh trdn,
t6t hon 13 ndm trong khoang tir 70 dén 100°C dbi véi xylanh thir nhat va tiy
thudc vao ban chét cta thanh phin (A), nhiét d6 tron ndm trong khoang tir
280 dén 370°C dbi véi cac xylanh con lai. Chan khong c¢6 thé duoc sir dung
hodc ¢ thé loai khi t6i 4p suét khi quyén truéc déu phun. Hon hop néng
chay duge ép din & dang soi, 1am ngudi trong bé nudc & nhiét d6 10 dén

90°C va sau d6 tao hat. C4c hat nhya nay dugc sy trong thoi gian 12 dén 24
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gidr & nhiét d6 80 dén 120°C dudi méi truong nito hodc trong chan khong t&i
ham lugng nudc nhé hon 0,1% trong lugng.

Ngoai ra, sing ché d& cép dén bd phan két ciu nhidu 16p (hodc bd
phan két cdu) chira 16p nén ciing nhur it nhit mot 16p 1am bing thanh phan
déo nhiét bao gdm hoic chira hdn hop polyamit theo sang ché nhur mé ta chi
tiét hon & trén. Thanh phin déo nhiét duoc tiép xic truc tiép véi 16p nén.

Do d6, séng ché con d& cap dén hdn hop duc chira polyamit c6 kha
ning bam dinh véi kim loai dugc cai thién theo sang ché (dudi dang bd phan
duy nhit hodc mot phin ctia thanh phin déo nhiét) duoc lién két tryuc tiép véi
b6 phan két cdu (16p nén), vi du, bd phén kim loai. Thanh phan déo nhiét bao
gdm hoic chira hdn hop dic chira polyamit theo sang ché va 16p nén duoc
lién két truc tiép v6i nhau ma khong cin dén hé chét lién két riéng biét, 16p
keo hodc 16p 16t.

Thanh phan déo nhiét chira hdn hop polyamit theo sang ché hodc hoan
toan bao gdm hén hop ddc chira polyamit. Ngoai polyamit (A) cé mit trong
hén hop duc chira polyamit, tét hon néu thanh phin déo nhiét chira cac
polyme khac, cu thé, thanh phan nay c6 thé duogc tao ra & dang hén hop voéi
thanh phan polyamit (A). Tét hon néu cac polyme khéac, néu c6 mit, duge
chon tir nhém bao gdm: polycarbonat, polystyren, polymetylmetacrylat,
acrylonitril butadien, copolyme styren, copolyme acrylonitril styren,
polyolefin, polyoxymetylen, polyeste, cu thé 13 polyetylen terephtalat, poly-
butylen terephtalat, polysulfon (cu thé 13 thudc loai PSU, PESU, PPSU),
polyphenylen ete, polyphenylen sulfua, polyphenylen oxit, polyme tinh thé
léng, polyete keton, polyete ete keton, polyimit, polyamit imit, polyeste imit,
polyete amit, polyeste amit, polyete este amit, polyuretan (cu thé 13 thudc
loai TPU, PUR), polysiloxan, polyacrylat, polymetacrylat va hdn hop hosc

copolyme trén co s& cac hé nay.
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Lép nén dic biét 1a bd phén kim loai. V& co bén, tat ca cc kim loai c6
thé dugc st dung, cu thé 13 cac kim loai théng thudng trong linh vuc bd phan
két cAu, nhu thép (c6 thé 1 céc loai thép c6 d6 bén khac nhau), thép hop kim
cao, thiéc, kim loai nhe nhu nhdm va magie, v.v.., hoic hop kim cia kim
loai, vi du, hop kim véi cacbon, crom, niken va molybden.

Tét hon néu kim loai 14 nhoém, thép hodic thép khong gi tirc 1 khong
chira 16p phi hogic chit 1am tron. Thanh phan kim loai thudng duge st dung
o dang tAm kim loai hodc tAm kim loai dugc tao hinh thanh bo phan tao hinh.

Ngoai ra, sang ché dé cap dén phuong phap thir nhit dé san xuét bd
phan két cAu nhidu 16p nhu dwgc mé ta & trén. By phan két cdu nhiéu 16p
(ho#c bd phan két cAu) theo séang ché co thé thu duoc theo phuong phép bao
gbm céc budc sau:

a)  taoraldp nén, vi dy, thanh phan kim loai,

b) choldp nén, vi du, thanh phén kim loai vao khudn dtc phun,

c)  dac phun thanh phin déo nhiét, bao gbm hoic chira hdn hop polyamit
theo sang ché nhu dugc mo ta chi tiét hon & trén, trén hodc quanh 1ép
nén, vi dy, thanh phin kim loai, trong d6 thanh phan kim loai c6 nhiét
d6 n3m trong khoang tir 80 dén 200°C, 6t hon 14 100 - 160°C.

d)  théo khuén bd phén lam béang kim loai - thanh phén déo nhiét sau khi
lam nguoi.

Trong budc c), tdt hon néu hdn hop dic déo nhiét hogic hdn hep dic
chita polyamit dugc phun vao khuén & toc do 50 — 200 mm/s, t6t hon nira la
60 — 150 mm/s va dic biét 1a 100 - 150 mm/s, nho d6 nhiét d6 cua khudn
(nhiét d6 cta dung cu) ndm trong khodng tir 100 dén 160°C, t6t hon nita 13
120 dén 150°C va cu thé 12 130 dén 145°C. Tét hon néu 4p sut duy tri nam
trong khoang tir 40 — 150 MPa, t6t hon nita 12 60 — 120 MPa va cu thé 13 70
— 100 MPa.

-38-



32203

Theo phuong phép thi hai theo sang ché, bo phan két ciu nhidu 16p
duge mé ta & trén c6 thé duge tao ra trong b phén dic sau. Phuong phép

ndy chira hoac bao gom céc budc sau:
a)  tao raldp nén, vi dy, thanh phan kim loai,

b) tao ra it nhit mot bd phan dac lam bﬁng hdn hop dutc chira

polyamit theo sang ché va nhu dugc ban luin & trén,

c)  gia nhiét 16p nén va/hodc it nhit mot bd phan dbc it nhit trong
céc ving trong d6 cin c6 su tiép xac vinh vién giita 16p nén va
it nhat mot bd phén dic téi nhiét 36 ma & d6 hén hop dbc chira
polyamit tr& thanh dan hdi nhiét hodic déo nhiét,

d)  cho 16p nén tiép xtic véi it nhit mot bd phan ddc nay.

Tét hon néu bude d) duge thyuc hién dudi ap suét, tic 12 ép it nhat mot
bo phan dac lam bang hdn hop dic chtra polyamit theo sang ché trén 16p
nén. Tét hon néu 16p nén va/hoic it nhit mot bd phan dac dugc duy tri &
nhiét do cua budc c) trong budc d).

Ngoai ra, sang ché d& cap dén phuong phap thit ba dé tao ra bd phéan
két ciu nhiéu 16p nhu néu trén, khac biét & chd, it nhit mot phin bé mit cta
16p nén nhu thanh phan kim loai dugc pht 16p hdn hop polyamit theo sang
ché. Tt hon néu budc phu nay ¢6 thé dugc thuc hién trong qua trinh ép dun,
t6t hon 13 phti quanh toan bd phin xung quanh cia 16p nén (nhu thanh phan
kim loai). Tét hon néu 16p nén c6 thé & dang profin lién tuc, dic biét hon 13
& dang soi c6 mit cit ngang hinh tron hodc det, day dan det hodc 6ng, tbt
hon 12 profin lién tuc dugc cung cép tir truc &p, di qua khuén ép dun cung
v6i nguyén liéu cla 16p polyamit. Trudc khi phii ép dun, t6t hon néu kha

ning bam dinh cta thanh phan kim loai véi 16p polyamit dugc cai thién bing
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bé 1am sach, bé nay co thé chtra dung méi va/hodc dung dich axit hodc kiém,
va duoc lam sach va da téy md&, va sau d6 séy va gia nhiét so b tdi nhiét do
nim trong khoéang tir 130 dén 250°C, tt hon 13 150 dén 230°C, dic biét tdt
hon 14 170 d&n 220°C. Tét hon néu budc gia nhiét thanh phan kim loai nay
dugc thuc hién béng cach st dung khong khi néng, ngon Itra hodc vi song

(gia nhiét so bo tin sb cao).

Vi du thue hién siang ché

Sang ché dugc md ta chi tiét hon bing céc vi du sau.

Céc thong sb sau diy duoc st dung dé phén tich polyamit va thi
nghiém hén hop dic chtra polyamit. Néu khong c6 luu y khac, cac mAu thir

nghiém dugc phéan tich & dang kho khi duc.

D6 nhét tuong d6i (RV hoic nrel dugce sit dung thay dbi 13n nhau):
ISO 307:2013-08

Hat mau

0,5g trong 100ml m-cresol

Nhiét 6 20°C

Tinh d6 nhét twong di theo RV =t/t,

Nhiét 6 chuyén héa thuy tinh, diém néng chay, entalpy néng chay (nhiét
néng chay):

ISO 11357-1/-2/-3 (2013-04)

Hat mau

Phuong phép do nhiét luong bing tia quét vi phéan (Differential scanning
calometry: DSC) dugc thuc hién & tde d6 gia nhiét 20 K/phut. i véi didm

néng chay, nhiét 46 duoc chi ra & nhiét d6 cuc dai cua dinh.
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Do bén cét clia phan ghép chdng khi kéo
ISO 19095-1, -2, -3 (2015-08)

D6 bén cét ctia phan ghép chéng khi kéo duoc x4c dinh theo Piéu 5.2
phan 3 cta ISO 19095 véi téc do thir nghiém 1a 10mm/phit & nhiét d6 23°C.
M&u thir nghiém ghép chdng (loai B), kich thudc va cach bd tri miu nhu
duoc mo ta trong diéu 4.2, phin 2 cia ISO 19095
Xir Iy: 48 gir & nhiét d6 23°C/d6 4m twong dbi 50%

L6p nén kim loai: nhdm d3 tdy m&

Piéu ché hén hop duc

Hdn hop dic c¢6 thanh phin néu trong bang 2 dugc tao ra trén may ép
din hai tryc vit 13 san phdm cta Toshiba Machine Co., Ltd. Modell TEM-
37BS. Cac thanh phan A, B, C va F dugc dinh lugng vao ving cép liéu. Soi
thity tinh (D1) dugc dinh lwong vao hdn hop polyme néng chay bing cac
thing chira ctia bd cip lidu phu 3 dugc b trf trude khudn dac. Nhiét d6 cua
thung chira dugc tang tdi 300°C d6i véi cac vi du E1, E2 va vi du so sanh
CE1-CE3 va ting t6i 340°C d6i vé6i vi du E3 va vi du so sanh CE4. Ning
sut 10 kg/gid da dat dugc & téc d6 quay 120 dén 200 vong/phut. Viée loai
khi duoc thuc hién t6i ap suét khi quyén trude diu phun. Nguyén liéu d3 tron
dugc thdo dudi dang soi tir khudn cé duong kinh 3mm va dugc tao hat sau
khi [am ngudi béng nude. Sau khi tao hat va lam kho trong 24 gio & nhiét do
110°C trong chan khéng (30 mbar) téi ham lugng nudc nhoé hon 0,1% trong

lugng, dic tinh cla hat ndy dugc x4c dinh va mau thir nghiém dugc tao ra.

Tao mAu thir nghiém

M2u thir nghiém dé thir nghiém d6 bén cét ciia phan ghép chdng khi
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kéo duge tao ra trén may dc phun 13 san phim cta Arburg Company, Mod-
ell Allrounder 420 C 1000-250 c¢6 khudn duoc thiét k& dé san xuét bd phan
két ciu kim loai-polyamit theo miu loai B cia ISO 19095 (2015-08). Péi
v6i hop chét polyamit 6T/6], ting nhiét d6 cia xylanh tir 310°C 1én 340°C.
Déi v6i hop chit polyamit 66, ting nhiét 6 cta xylanh tir 260°C 1én 290°C.

Déi véi tht ca cac thir nghiém, nhiét d6 cta khudn 13 145°C, tbc do phun 13

150 mm/s va ap suét duy tri 1a 100 MPa.

Dé diéu ché hdn hop dtic chira polyamit, cic nguyén lidu sau duoc st

dung (xem bang 1):

Bang 1: céc thanh phin (A) dén (E)
Thanh phéan Mo ta ‘Nhan  hiéu |Nha san xuat
hang hoa

PA 6 polyamit 6 dugc tao ra tir caprolactam, | Grilon A23 |EMS Chemie AG ,
(A) RV = 1,62, diém néng chay 222°C Thuy Si
PA 66 polyamit 66 dugc tao ra tir hexamety- | Leona 1200 | Asahi Chemical
(A) lendiamin va axit adipic, RV = 1,85, Industry, Nhat

diém néng chay 260°C Béan
PA 6T/61 |polyamit 6T/6I (70/30% mol) dugc tao - EMS-CHEMIE
(A) ra tr hexametylendiamin, axit tereph- AG,

talic va axit isophtalic, RV = 1,56, Thuy S1

diém néng chay 325 °C
Floren bis-phenoxy-etanol-floren (BPEF) Ogsol MF-|Osaka Gas Chem-
(B) BRI ical Co. Ltd., Nhat

Ban
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Nigrosin C.I. SOLVENT BLACK 7 Nubian Orient Chemical
© Black TH-|Industries Ltd.

807
sgi thuy | soi thily tinh cit ngan c6 d6 dai 3mm |CS3J-260  |Nitto Boseki Co.,
tinh va duong kinh 10um Ltd., Nhat ban
(D1)
Cul dong (I) iodua, do tinh khiét it nhét - Junsei Chemical
(E1) 98%, CAS-No. 7681-65-4 Co., Ltd, Nhat Ban
KI kali iodua, do tinh khiét it nhat 98%, - Junsei Chemical
(E1) CAS-No. 7681-11-0 Co., Ltd, Nhat Ban

Bang 2: Vi du 1 dén vi du 3 theo séng ché va vi du so sanh CEx1 dén CEx4

X Vidu

Thanh phan Don vi
Vidu1|Vidu2|Vidu3|CExl|CEx3|CEx3|CEx4

PA 66 % trong luong |62,4  |46,8 66,7 65,9 |659
PA 6T/61 % trong lugng 65,4 69,7
PA 6 % trong lugng 15,6
Floren % trong luong | 3,5 3,0 3,5 3,5
Nigrosin % trong lugng |0,8 1,3 0,8 0,8
Soi thuy tinh % trong luong |33,0 33,0 (30,0 [33,0 |33,0 |33,0 |30,0
Cul % trong lugng | 0,05 0,05 0,05 0,05 0,05 0,05 |0,05
KI % trong lugong | 0,25 0,25 0,25 0,25 10,25 (0,25 10,25
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Nhiét do6 cua|°C

nhya ndng chay

290

285

335

290

290

290

335

Db bén cit cla
phin ghép
chdng khi kéo
, ., |MPa
bd phan két cau
nhom /hdn hop

PA

57,6

52,2

50,5

20,5

33,7

21,5

22,0

So sanh gifta cac vidu 1 dén vi du 3 theo séng ché va vi du so sanh CExl1

dén CEx4 cho thiy rd 12 hdn hop polyamit khong chira cac thanh phan (B)
va (C) hoic hdn hgp chi chira thanh phan (B) hoic (C) c¢6 kha ning bam dinh

giam v6i 16p nén kim loai. Chi c6 hdn hop polyamit theo cac vi du ciia séng

ché chira ca thanh phan (B) va (C) 1a c6 thé tao ra bo phan két cAu nhiéu 16p

chira 16p nén kim loai c6 46 bén cét cao ctia phan ghép chdng khi kéo.
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YEU CAUBAO HO

1. Hon hop duc chira polyamit bao gdm céc thanh phan sau:
(A)25 dén 99,3% trong luong it nhét mét polyamit;
(B) 0,5 dén 15% trong lugng it nhét mot hop chét floren;
(©)0,2 dén 3,0% trong lugng it nhét mot hop chét azin;
(D)0 dén 70% trong luong it nhat mdt chét don;

(E) 0 dén 15,0% trong lugng it nhat mdt chat phy gia khong 1 thanh
phan (B), (C) va (D);

trong d6 tdng luong céc thanh phan (A) dén (E) 12 100% trong luong.

2. Han hop dic chira polyamit theo diém 1, trong d6 mdi thanh phan trong
c4c thanh phan (A) dén (E) c6 mit trong hdn hgp véi ty 18 trong luong sau
day:

(A) 30,0 dén 98,7% trong lugng, t6t hon 1a 35,0 dén 98,3% trong lugng
hodc 35,0 dn 83,7% trong lugng it nhét mot polyamit; va/hodc

(B) 0,8 dén 10,0% trong lugng, t5t hon 14 1,0 dén 7,0% trong luwong it
nhit mot hop chét floren; va/hodc

(C) 0,3 dén 2,0% trong lugng, t6t hon 12 0,4 dén 1,5% trong lugng it
nhit mot hop chét azin; va/hodc

(D) 15,0 dén 65,0% trong lugng, &t hon 1a 20 dén 60% trong luong it
nhét mot chét don; va/hosic

(E) 0,2 dén 10,0% trong luong, t6t hon 12 0,3 dén 9,0% trong lugng it
nhit mot chit phu gia khac khéng phai thanh phan (B), (C) va (D).
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3. Hon hop dtc chira polyamit theo diém bét ky trong sb cac diém néu trén,

khac biét & chd, polyamit (A) duoc chon tir nhém bao gbm:

(A1) polyamit béo két tinh mét phin, t6t hon 13 dugc chon tir nhém
bao gdbm PA 46, PA 56, PA 6, PA 66, PA 6/66, PA 69, PA 610, PA 612, PA
614, PA 1010, PA 1012, PA 1014, PA 1212, PA 11, PA 12, PA 6/12, PA
MXD6, PA MXD10 va ca cic copolyme va hdn hop ciia ching;

(A2) polyamit thom mdt phan két tinh mét phén, t6t hon 13 dwoc
chon tir nhém bao gém PA 4T/41, PA 4T/61, PA 5T/51, PA 6T/6, PA 6T/61,
PA 6T/61/6, PA 6T/61/66, PA 6T/61/610, PA 6T/61/612, PA 6T/66, 6T/610,
6T/612, PA 6T/10T, PA 6T/10I, PA 9T, PA 9MT (M=metyloctandiamin),
PA 10T, PA 12T, PA 10T/101, PA 10T/106, PA 10T/12, PA 10T/11, PA
6T/9T, PA 6T/12T, PA 6T/10T/61, PA 6T/61/6, PA 6T/61/12, va hdn hop cia

ching;

(A3) polyamit vong béo, t6t hon 13 dugc chon tir nhém bao gdm
MACM9, MACM10, MACMI11l, MACMI12, MACMI3, MACMI4,
MACM16, MACM18, PACM9, PACM10, PACM11, PACM12, PACM13,
PACM14, PACM16, PACM18, TMDC9, TMDC10, TMDC11, TMDC12,
TMDC13, TMDC14, TMDCI15, TMDC16, TMDC17, TMDC18 hoéc copol-
yamit, nhu  MACMI/12, @ MACMT/12, ¥ MACMI/MACMT/12,
6I/6T/MACMI/MACMT/12, 3-6T (3-6 = trimetylhexametylen-1,6-diamin),
6I/MACMI/MACMT, 6I/PACMI/PACMT, 61/6T/MACMI,
MACMI/MACM36, 12/PACMI hodc 12/MACMT, 6/PACMT, 6/IPDT hodc
hén hop ctia ching MACM9-18/P ACM9-18, MACMY9-18/TMDC9-18,
TMDC9-18/PACMDY-18, cu thé 1a MACM10/PACM10, MACM12/PACM12
va MACM14/PACM14, va hdn hop ciia chung;

(A4) polyamit thom mdt phan dang v dinh hinh, t6t hon 13 duoc
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chon tir nhém bao gém PA 51, PA 61, PA DI (D=2-metyl-1,5-pentandiamin),
PA S5I/5T, PA DI/DT, PA 6T/61, PASI/5T/6l/6T, PA S5I/5T/DI/DT,
PA6L/6T/DI/DT, PA 61/10I, PA 10I/10T, PA MXDI, MXD6/MXDI va ca
céc copolyme va hdn hgp clia ching |

hogc hdn hop cua it nhét 12 hai loai trong s6 cac loai polyamit (A1) dén (A4)
néu trén, dic biét 1a hdn hop ctia polyamit (A1) hodc (A2) véi it nhit mot
trong s6 cac polyamit (A3) va (A4).

4. Hon hgp duc chira polyamit theo diém bAt ky trong sb céac diém néu trén,
khac biét & chd, it nhit mét hop chét floren (B) duoc chon tir cdc hop chit c6

cong thuc 1:

cong thuc 1
trong do

it nhit mot, t5t hon 12 hai trong s& céc nhém thé R1, R2, R3 va R4
khéong 1a nguyén tr hydro, trong do6 t6t hon néu

R1 va/hodc R2 dugce chon tir nhém bao gém, t6t hon 1a R1 va R2 duoc

chon tr nhém bao gbém:

hydroxyphenyl, nhu 2- hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxy-
phenyl,
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phenoxyalkanol, nhu 4-phenoxy-etanol, 4-phenoxy-propanol, 4-

phenoxy-isopropanol,

C;-Cs-alkyl hydroxyphenyl, nhu 4-hydroxy-3-metylphenyl, 3-
hydroxy-2-metylphenyl,  4-hydroxy-2,6-dimetylphenyl,  4-hydroxy-3,5-
dimetylphenyl, 4-hydroxy-3,5-di-t-butyl-phenyl,

dihydroxyphenyl, nhu 3,4-dihydroxy phenyl, 2,4-dihydroxyphenyl,
2,5-dihydroxy phenyl, 3,4-dihydroxy-5-metylphenyl, 3,4-dihydroxy-6-
metylphenyl, 2,4-dihydroxy-3,6-dimetylphenyl, 2,4,6-trihydroxyphenyl,

trihydroxyphenyl, nhu 2,3,5-trihydroxyphenyl, 2,4,5-
trihydroxyphenyl, 3,4,5-trihydroxyphenyl, 2,3,4-trihydroxyphenyl, 2,3,6-
trihydroxyphenyl,

monoglyxidyloxyphenyl, nhu 4-glyxidyloxyphenyl, 4-glyxidyloxy-3-
metylphenyl,

diglyxidyloxyphenyl, nhu 3,4-di-(glyxidyloxy) phenyl,
triglyxidyloxyphenyl, nhu 3,4,5-tri-(glyxidyloxy)-phenyl,

glyxidyloxyalkoxyphenyl, nhu monoglyxidyloxy alkoxy phenyl, 4-
glyxidyloxyetoxyphenyl, 4-glyxidyloxy etoxy-3-metylphenyl,

aminophenyl, nhu 4-aminophenyl, 4-amino-3-metylphenyl, 3-amino-
2-metylphenyl, 4-amino-3,5-dimetylphenyl, hodc 4-amino-3,5-di-t-butyl-
phenyl, 4-amino-2,6-dimetylphenyl, hodc

hydroxy,
va t6t hon néu

R3 va R4 1a hydro.
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5. Hon hop duc chira polyamit theo diém bAt ky trong sb cac diém néu trén,

khéc biét & chd, it nhat mdt hop chét floren (B) dugc chon tir nhom bao gbm:

9,9-bis (hydroxyphenyl)floren, nhu 9,9-bis (2-hydroxyphenyl)floren,
9,9-bis (3-hydroxyphenyl)floren, 9,9-bis (4-hydroxyphenyl)floren (bis-
phenol floren, BPF),

9,9-bis (phenoxyalkanol)floren, nhu 9,9-bis (4-phenoxy-etanol)floren,
9,9-bis (4-phenoxy-propanol)floren, 9,9-bis (4-phenoxy-isopropanol)floren,

9,9-bis (C1-C4-alkyl hydroxyphenyl)floren, nhu 9,9-bis (4-hydroxy-3-
metylphenyl)floren, (bis-cresol floren, BCF), 9,9-bis  (3-hydroxy-2-
metylphenyl)floren, 9,9-bis (4-hydroxy-2,6-dimetylphenyl)floren, 9,9-bis (4-
hydroxy-3,5-dimetylphenyl)floren, ~ 9,9-bis (4-hydroxy-3,5-di-t-butyl-
phenyl)floren,

9,9-bis (dihydroxyphenyl)floren, nhu 9,9-bis (3,4-dihydroxy phe-
nyl)floren (bis-catechol floren, BCAF), 9,9-bis (2,4-dihydroxyphenyl)floren,
9,9-bis (2,5-dihydroxy phenyl)floren, 9,9-bis (3,4-dihydroxy-5-metyl-
phenyl)floren, 9,9-bis (3 ,4-dihydroxy-6-metylphenyl)floren, 9,9-bis (2,4-
dihydroxy-3,6-dimetylphenyl)floren, |

9,9-bis (trihydroxyphenyl)floren, nhu 9,9-bis (2,4,6-
trihydroxyphenyl)floren, 9,9-bis (2,3,5-trihydroxyphenyl)floren, 9,9-bis
(2,4,5-trihydroxyphenyl)floren, 9,9-bis (3,4,5-trihydroxyphenyl)floren, 9,9-
bis (2,3,4-trihydroxyphenyl)floren, 9,9-bis (2,3,6-trihydroxyphenyl)floren,

9,9-bis  (monoglyxidyloxyphenyl)floren, nhu  9,9-bis (4-
glyxidyloxyphenyl)floren ~ (BPFG)  va 9,9-bis  (4-glyxidyloxy-3-
metylphenyl)floren (BCFG),
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9,9-bis (diglyxidyloxyphenyl)floren, nhu 9,9-bis [3,4-di-(glyxidyloxy)
phenyl] floren (bis-catechol floren tetraglyxidyl ete),

9,9-bis (triglyxidyloxyphenyl)floren, nhu  9,9-bis  [3,4,5-tri-
(glyxidyloxy)-phenyl] floren,

9,9-bis (glyxidyloxyalkoxyphenyl)floren, nhu 9,9-bis (monoglyx-
idyloxy alkoxy phenyl)floren, 9,9-bis (4-glyxidyloxyetoxyphenyl)floren,
(bis-phenoxy etanol floren diglyxidyl ete, BPEFG), 9,9-bis (4-glyxidyloxy
etoxy-3-metylphenyl)floren (BCEFG),

9,9-bis (4-aminophenyl)floren, nhu 9,9-bis (4-aminophenyl)floren,
(bis-anilin floren), 9,9-bis (4-amino-3- metylphenyl)floren, 9,9-bis (3-amino-
2-metylphenyl)floren, 9,9-bis (4-amino-3,S-dimetylphenyl)ﬂoren, 9,9-bis (4-
amino-3,5-di-t-butyl-phenyl)floren, 9,9-bis (4-amino-2,6-dimetylphenyl)-

floren
9,9-bis hydroxy floren va
hdn hop va t6 hop cia ching.
6. Hon hop duc chita polyamit theo diém bt ky trong s céc diém néu trén,

khéc biét & chd, it nhit mét hop chit azin dugc chon tir nhom bao gém

nigrosin va indulin.

7. Hon hop duic chita polyamit theo diém bét ky trong s6 céc diém néu trén,
khac biét & chd, it nhat mot hop chét azin & dang hat c6 c& hat trung binh
theo thé tich X50 theo ISO 13320:2009 ndm trong khoang tir 5 dén 20

micron, t&t hon 14 nim trong khoang tir 5 dén 15 micron.

8. Hon hop dlc chira polyamit theo di8m bAt ky trong s6 cac diém néu trén,

khéc biét & chd, it nhét mot chit don (D) dugc chon tr nhém bao gém:
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(D1) soi, cu thé 12 soi thiy tinh va/hodic sgi cacbon, trong d6 soi
ngén, t6t hon 13 c6 chiéu dai ndm trong khoang tir 2 dén 50mm va/hodc soi
lién tuc (soi thd), mdi soi c6 dudng kinh nim trong khoang tir 5 dén 40 mi-
cron, duoc sir dung va trong do, sgi c6 mat cit ngang hinh tron va/hodc hinh
khéng tron dugc st dung, trong d6 trong truong hop mit cit ngang hinh
khong tron, ty 1€ canh ciia mét cit ngang (ty 18 truc dai ctia mit cit ngang véi

truc phu) 1a > 2, va/hodc

(D2) chit don dang hat, dic biét 1a chit dén dang hat dugc chon tir
nhom bao gém: bot talc, mica, silicat, thach anh, volastonit, cao lanh, axit
silicxic, magie carbonat, magie hydroxit, da phén, canxi carbonat di nghién,
voi, felspat, chét tao mau hitu co, nhu bari sulfat, k&m oxit, k&m sulfua, titan
dioxit, sét (1) oxit, sit (IIT) mangan oxit, oxit kim loai, dic biét 1a spinel,
nhu ddng sit (III) spinel, ddng crom oxit, k&m sit (II) oxit, coban-crom
oxit, coban nhdm oxit, magie nhém oxit, oxit hén hop ddng -crom mangan,
déng -mangan—sét, céc chét tao mau rutil nhu titan-k&m-rutil, niken-antimon
titanat, kim loai hodc hop kim c6 tir tinh vinh ctru hodc cé th8 tir hoa, chét
d6n silicat dang 18m, nhom oxit, bo nitrua, bo carbua, nhom nitrua, canxi

florua, va hdn hop hoic t6 hop ciia ching.

9. Hon hop dic chira polyamit theo diém bat ky trong sb cac diém néu trén,
khac biét & chd, it nhit mét chét phu gia khong phai thanh phan (B), (C) va
(D) dugc chon tir nhém bao gbm:

(E1) chét én dinh nhiét, dic biét 13 hop chét chira ddng héa tri mot va
héa tri hai, chit 6n dinh dya trén amin thom béc hai, chéit on dinh dua trén
phenol bi an ngit khong gian, mubi kim loai hodc oxit kim loai, dic biét 12 c6
ngudn gde tir kim loai chuyén tiép, trong d6 mudi sit hodc oxit st 1a duoc

uu tién, phosphit va phosphonit va hén hop va t6 hop cta cac chit on dinh
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néu trén, va

(E2) chét 6n dinh 4nh sing va ti ngoai, chét 13m tron, chét tro gia
cong, chit tao mau va danh dAu, chit tao mau hitu co, chét hép thu héng
ngoai, chit chéng nhiém tinh dién, chit chdng déng banh, chat tc ché sy 16n
1én cta tinh thé, chét tao mam két tinh, chit xdc tac ngung tu, chét kéo dai
mach, chét chéng tao bot, chit phu gia kéo dai mach, chét phu gia dan dién,
nhu mudi than, graphit, 6ng nano cacbon, graphen, chét tro thdo khuon, chét
ngan cach, chét 1am cham ngon lira, chét lam chdm ngon Itra khong chtra
halogen, chit chéng chay nho giot, chit 1am thay déi do bén va dap, chét
ting tring nho hiéu tmg quang hoc, chét phu gia quang sic, chét tao mau

kim loai va h&n hop va t8 hop ctia céc chat dn dinh néu trén.
10. Hbn hop dtic chita polyamit theo diém bt ky trong sb cac diém néu trén,
bao gbdm cac thanh phén sau:

(A) 30,0 dén 88,4% trong lugng polyamit béo két tinh mot phan,

(B) 1,0 dén 10,0% trong luong it nh_ét mdt hop chét floren,

(C) 0,4 dén 1,5% trong lugng it nhit mot hop chét azin, dic biét 1a it
nhit mot hop chét nigrosin,

(D) 10,0 dén 68,4% trong lugng céc chét don sau:

(D1) 10 dén 60% trong lugng sgi thlly tinh,
(D2) 0 dn 30% trong luong it nh4t mot chit don dang hat,
(E) 0,2 dén 10,0% trong lugng it nhit mot trong sd cdc chét phu gia
sau:
(E1) 0,2 dén 2,0% trong lugng it nhat mot chét 6n dinh nhiét,
(E2) 0 dén 8,0% trong luc_mg it nhat mot chat phu gia khac,
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trong d6 téng lwong cac thanh phan (A) dén (E) 14 100% trong lugng.

11. B phén két ciu nhiéu 16p chira 16p nén ciing nhu it nhat mot 16p thanh
phan déo nhiét bao gdm hozic chira hdn hop polyamit theo diém bét ky trong

s cac didm néu trén dugc tiép xuc tryc tiép véi 16p nén.
12. B4 phan két cAu nhiéu 16p theo dim néu trén, khac biét & chd, 16p nén
duoc chon tir nhém bao gdm: 16p nén kim loai, dic biét 1a 16p nén thép, thép

loai cao, thiéc, kim loai nhe, nhu nhdom va magie, hodc hop kim kim loai

nhu hop kim véi cacbon, crom, niken va molybden.
13. Phuong phap san xut bd phan két céu nhiéu 16p theo diém bét ky trong
hai diém néu trén chtra hodc bao gém cac buédc sau:

a) tao ra 16p nén nhu thanh phén kim loai,

b)  cho 16p nén, nhu thanh phan kim loai, vao khudn duc phun,

¢)  dac phun thanh phan déo nhiét bao gbm hoic chira hon hop duc
chira polyamit theo diém bat ky trong s céc diém 1 dén 10 Ién
trén hodc bao quanh 16p nén nhu thanh phén kim loai, trong d6
thanh phén kim loai ndy c6 nhiét do nam trong khoang tir 80 dén
200°C, t6t hon 13 100 dén 160°C va

d)  théo khudn bd phén lam bing kim loai-thanh phan déo nhiét thu
dugc sau khi 1am ngudi.
14. Phuong phép san xut bd phén két cAu nhiéu 16p theo diém bét ky trong
s6 cac diém 11 dén 12, chira hoic bao gém cac budc sau:

a) taoraldp nén nhu bd phén kim loai,
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b)  tao ra it nhat mot bd phén dac 1am bang hdn hop dac chira poly-
amit theo diém bt ky trong s cic diém 1 dén 10,
¢)  gia nhiét 16p nén va/hodc it nhat mot bd phan duc it nhét trong
céc ving trong d6 can tao sy tiép xtc vinh vién gitra 16p nén va
it nhit mot bo phén duc téi nhiét d6 ma & d6 hén hop dtc chira
polyamit tré thanh dan hdi nhiét hodc déo nhiét,
d)  cho 16p nén tiép xtic véi it nhat mdt bd phan dic nay.
15. Phuong phap san xuét bd phan két ciu nhiéu 16p theo diém bét ky trong
sd céc diém 11 dén 12, chira hodc bao gdm cac budc sau:
a)  tao ra 16p nén nhu bd phén kim loai,

b)  pht it nhit mot phan bé mit cua 16p nén bang hdn hop duc chia
polyamit néng chay theo diém bét ky trong s cac diém 1 dén

10.





