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(57) Séang ché dé cap dén hdn hop duc déo nhiét, chira chit lam chim ngon ltra, c6 déc tinh
co hoc duogc cai thién, cu thé 1a ddi véi cac ung dung tao cAu tric truc tiép br:ing laze
(LDS). Hon hop duc déo nhiét nay bao gom:
(A) chit déo nhiét v6i lugng nam trong khoang tir 21 dén 81,9% trong luong, chat déo nay
bao gom

(A1) polyamit voi lugng nam trong khoang tur 55 dén 100% trong lugng, polyamit nay
chira polyamit két tinh mot-phan, thom mot phan véi lugng it nhat 50% trong luong;

(A2) chit déo nhiét khong trén co so polyamit voi lugng nam trong khoang tir 0 dén
45% trong luong,

trong d6 téng lugng cua cic thanh phan (A1) va (A2) 1a 100% trong luong cia thanh
phan (A);
(B) soi thuy tinh véi lugng nam trong khoang tir 10 dén 70% trong lugng;
(C) chit phu gia LDS hoidc hdn hop cac chit phu gia LDS voi lugng nam trong khoang tir
0,1 dén 10% trong luong
(D) chat 1am cham ngon lira khong chira halogen véi lugng nam trong khoang tir 8 dén
18% trong luong;
(E) chat don dang hat, khong phai thanh phan (C), véi luong nim trong khoang tir 0 dén
40% trong luong;
(F) cac chat phy gia khac véi luong nam trong khoang tir 0 dén 2% trong luong; trong d6
téng luong cac thanh phan tir (A) dén (F) 12 100% trong luong.

Sang ché con dé cap dén bd phan duc thu duge tir hon hop nay.



26876

Linh vye ky thuit dwoc dé cap

Sang ché dé cap dén hén hop dac déo nhiét, lam chdm ngon Itra, ¢6 déc tinh
co hoc duge cai thién. Ngoai soi thiy tinh, hdn hop dic nay chira chit lam chim
ngon ltra va chét phu gia dé tao cAu trac truc tiép bang laze (LDS). Sau khi chiéu
laze mot ph?m, san phém dtc duge tao ra tir hdn hop nay cé thé dugc ma kim loail
theo cach dic hiéu. Cu thé, hdn hop duc theo sang ché duge st dung dé san xudt

thiét bj lién két bang phwong phap dic ap luc.

Tinh trang k¥ thuit ciia sang ché

So v&i cac thiét bi lién két da biét, thiét bi lién két 1am bang chit déo nhiét c6
wu diém vé tinh linh hoat trong vi€c thiét ké duoc cai thién, tinh teong hop véi moi
truong tot va kha ning hop 1y hoa quy trinh san xudt thanh phdm. Viéc tich hop céc
chirc ning dién va co hoc trong mot san pham dtc c6 thé 1am thu nhé kich thudc cta
thiét bi. Ngoai ra, cac chirc ning méi c6 thé duge thyc hién, va hinh dang gin nhw
bét ky co thé duoc tao ra.

~Tir EP-A-1 274 288, da biét cong nghé con dugce goi 1a tao cAu trac truc tiép
bing laze (Laser Direct Structuring: LDS) sir dung chét phu gia, trong d6 bd phan
dac ¢6 tinh chét vat liéu dic biét, vi dy, trén co s& PBT céy mém duge, dugc tao ra
trong qué trinh duc 4p luc tiéu chudn. Do d6, cac viing ma sau ndy s& mang ranh dan
dién dugc cdy mim nguyén tir kim loai, sau d6, 16p kim loai sé phat trién trén d6
trong.bé ma kim loai khir hoéa hoc. Mam kim loai tao ra nh¢ sy phan hay cac hop
chét kim loai & dang rit min trong vat liu nén. Céc vung chét déo khong dugc chiéu
laze van khong thay ddi trong bé ma kim loai.

WO-A-2013/076314 md ta hdn hop dic déo nhiét c6 thé tao cAu tric truc tiép)
béng laze, hdn hop nay chira oxit kim loai hdn hop trén co s& thiéc va mot kim loai
khac duoc chon tir nhom xac dinh lam chét phu gia LDS va trén co s& hdn hop dic
khong chira soi gia ¢d bao gdm polycacbonat hodc hdn hgp polycacbonat-ABS. Tai

liéu nay cho thay ring cac hdn hop dic nay c6 do tring cao va kha nang ma kim loai
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¢6 thé duoc cai thién bing cach tdng ty 1€ antimon oxit.

WO-A-2012/056416 cho thdy ring viéc bd sung titan dioxit vao hdn hop
polycacbonat/ABS khong chira vét liéu gia ¢6 va khong 1am cham ngon ltra, ¢6 thé1
1am cho hdn hop dic c6 do tring cao, bat ké loai chit phu gia LDS dwoc sir dung.

W02009/141799 boc 16 hdn hop duc c6 thé tao ciu tric truc tiép bang laze,
hdn hop nay ciing chira chit lam chim ngon lira dé tao ra sy duy tri dang ké cac dic
tinh nhiét hoa hoc, vi du nhu d6 bén bién dang nhiét. Theo mdt vi du trén co sé hdn
hop polycacbonat/ABS khong chira vét liéu gia ¢b va hop chét phosphat hiru co, hdn
hop nay cho thiy hdn hop dtc ¢6 chit lam chim ngon ltra loai VO véi mau thir
nghiém day 0,8 va 1,6mm va gia tri HDT cua tit ca cdc mAu rd rang déu thip hon
100°C.

D3 bibt tir US 2013/0289178 ring hdn hop duc chira chit phu gia LDS lam)|
chdm ngon Itra trén co s& polycacbonat va tily ¥ ABS trong diéu kién nhét dinh thudc
loai V0.

Ban chit k¥ thuit clia sang ché

Dua trén co s& ndy, muc dich ctia sang ché 1 d& xuit hdn hop duc chit déo
nhiét thich hgp v&i cong nghé san xudt thiét bj lién két bing phuong phap dic
(Moulded Interconnect Device: MID), cu thé 14 hdn hop duc polyamit, va cu thé hon
12 hdn hop ndy ciing chira s¢i thay tinh, chit 1am chdm ngon ltra va chit phu gia
LDS, trong d6 c6 thé tao ra cac san phém duc c6 dic tinh co hoc tot, cu thé 1a c6 dd
cing cao, do bén chéng kéo dit cao va do bén va dap tdt, va chaa chit lam c;héunl
ngon Itra tbt loai VO, khéng ¢ vét rd, ¢ thé duge han chic. Ngoai ra, sau khi chiéu
laze, cac san phdm diic nay can duoc ma kim loai d& dang va cac ranh dan dién cin
c6 kha ning bam dinh tbt trén nén polyme.

Theo mdt phuong 4n, sang ché d& cap dén hdn hop dic déo nhiét bao gdm:
(A)  chét déo nhiét voi lrong ndm trong khoang tir 21 dén 81,9% trong luong, chét

déo nay bao gdm: .

(A1) polyamit v6i lugng nim trong khoang tir 55 dén 100% trong luong,

polyamit nay chra polyamit két tinh mét phan, thom mot phin véi

luong it nhit 50% trong lugng;
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(A2) chét déo nhiét khong trén co s& polyamit v&i lwong ndm trong khoang

tir 0 dén 45% trong luwong,

trong d6 téng luong cia cac thanh phin (A1) va (A2) 1a 100% trong luong

ctia thanh phén (A);
(B)  soi thily tinh véi lwong ndm trong khoang tir 10 dén 70% trong luong;
(C)  chét phy gia dé tao ciu tric truc tiép bang laze (LDS) hoic hdn hop cac chit
phu gia LDS véi luong nim trong khoang tir 0,1 dén 10% trong lugng;
(D)  chét lam cham ngon lira khong chira halogen vé6i lwgng nim trong khodng tir

8 dén 18% trong luong;

(E)  chit don dang hat khong phai thanh phin (C) véi lugng nim trong khoang tur

0 dén 40% trong luong;

(F)  cac chét phu gia khac véi lwong nim trong khoang tir 0 dén 2% trong luong;
trong d6 téng lwong clia cac thanh phin tir (A) dén (F) 12 100% trong lugng.

Theo mdt phuong 4n khac, sang ché dé cép dén.bc} phan, cu thé hon 1 bd
phan c¢6 khe dan dién, thu duge tir hdn hop dac néu trén, t6t hon 1 v6 hodic bd phin
v6 ctia thiét bi dién tir cdm tay nhu thiét bj tro gitp sb c4 nhan (Personal Digital
Assistant: PDA), dién thoai di dong, thiét bi vién thong, vo hodc bd phan vé cia may
tinh c4 nhan, mdy tinh x4ch tay, thiét bj y t& nhu thiét bi tro thinh, thiét bi cam bién,
hodc may phat-dap nhan dang tin sb vo tuyén (Radio Frequency Identification:
RFID) hodc céac by phén dung trong linh vuc ty dong hdéa nhu moédun tai khi, vo lang

da chirc nédng.

MG ta chi tiét sang ché

Céac ddc tinh nhiét va co hoc va cd cac linh vyc st dung li€én quan cla cac
thiét bi lién két nay dwoc quyét dinh chi yéu boi hdn hop dic déo nhiét ma ching si
dung. Hién nay, polyamit dugc st dung rong rai 1am chi tiét két ciu bén trong va bén!
ngoai, didu nay chi yéu 1a do cac dic tinh (nhiét) co hoc ndi trdi cia ching, ngay ca
trong ‘céc diéu kién khi hau khéac nhau.

Cu thé, cac didc tinh co hoc, nhu d6 bén va d6 cimg, co thé dugc cai thién
bing cach bd sung vit liéu gia c¢b dang soi, nhu soi thay tinh hoic soi cacbon. Trong

nhidu trudng hop, cing véi soi thiy tinh, chit don dang hat ciing duoc sit dung dé
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tao mau hdn hop dic b%mg chét tao mau vo co hodc dé thay ddi cac dic tinh cy thé
khac.

~ Tuy nhién, do bd sung thém chit dén dang hat, nhu chét phu gia LDS hodc
mdt sb chét 1am cham ngon Itra, vao hdn hop dic duoc gia cd béng so1i thuy tinh, céc
dic tinh co hoc bi giam dang ké, va cu thé 1a d6 bén kéo dut, d6 gian dai khi dat va
do bén va dép thuong bi gidm dang Ké. Ngoai ra, chét lugng bé mit, cu thé 1a do
boéng bi giam di.

- Do thanh phén cy thé cta hdn hop duc theo sa’mg'ché’, mic du chtra hon hop
chit d6n dang soi va chét don dang hat, da bat ngo¢ phat hién dugc réng CAac san phém
dac thu dugce tir hon hop ddc ndy, ngoai cac dac tinh ¢6 1¢gi khac nhu c¢6 dic tinh co
hoc tt va chét lugng bé mit cao, c6 thé duge han chic chin trong qué trinh han hoi|
luu va chira chit 1lam chim ngon lra loai VO theo tiéu chudn UL94.

Cu thé, sang ché d& cap dén hon hop dbic 1am chdm ngon Itra, cu thé 13 c6 do
cling cao, d9 bén kéo dut va do bén va dép cao, nhu néu trong diém 1 yéu cu bao
hd, cu thé 1 bao gém:

(A)  chit déo nhiét v6i lwong ndm trong khoang tir 21 dén 81,9% trong luong, chit
déo nay bao gdm thanh phin (A1) va thanh phin (A2), cu thé 1a:

(A1) polyamit v&i lwong ndm trong khoang tir 55 dén 100% trong lugng,
polyamit ndy chira polyamit két tinh mot phin, thom mét phin voi
lwong it nhat 50% trong luong;

(A2) chét déo nhiét khong trén co s& polyamit v6i lugng nim trong khoang

tr 0 dén 45% trong luong,

trong d6 tdng lwong ciia cac thanh phin (A1) va (A2) 1a 100% trong luong
ctia thanh phin (A);

(B)  soi thay tinh v6i lugng nim trong khoang tir 10 dén 70% trong luong,
(C)  chéit phu gia LDS hoic hdn hop cac chét phy gia LDS v6i luong nim trong
khoang tir 0,1 dén 10% trong luong,

trong d6 t6t hon néu it nhat mot chit phu gia LDS dugc chon tr nhém sau:

oxit kim loai, phosphat kim loai, t6t hon néu 1a phosphat kim loai kiém

va/hodc phosphat hydroxit kim loai,

va/hodc it nhit mot chét phu gia LDS 1a hop chét hitu co chta déng va/hodc
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thiéc;

(D) . chét 1am ch4m ngon lira khong chira halogen véi luong nim trong khoang tir 8
dén 18% trong luong;
(E)  chit don dang hat, khong phai thanh phan (C) v&i lwong nim trong khoang tir

0 dén 40% trong lugng; , i
(F)  cac chét phu gia khic v6i luong ndm trong khoang tir 0 dén 2% trong lugng;
trong d6 tong luong cla cac thanh phin tir (A) dén (F) 1a 100% trong lugng.

Ngodi ra, t6t hon néu luong thanh phan (A) trong tong luong cla cac thanh
phén tir (A) dén (F) ndm trong khoang tir 25 dén 75,5% trong luong, t&t hon 12 ndm
trong khoang tir 30 dén 71% trong lugng. Tt hon, néu thanh phin (A1) hoan toan
bao gdm polyamit két tinh mot phan, thom mot phan hodc hdn hop cia ching vaéi
polyamit dang v6 dinh hinh ho#c hdn hop cta ching v6i cac polyamit béo, trong do,
lwong polyamit két tinh mét phin, thom mdt phan trong mdi truong hop it nhit 1a
50% trong lugng, tinh theo 100% trong luong ctia thanh phan (A). Tét hon, néu
thanh phan (A1) chi yéu bao gdm polyamit két tinh mot phan, thom mot phan, nghTa!
1a t5t hon 13 ndm trong khoang tir 55 dén 100% trong lugng, cu thé 14 nim trong
khoéﬁg tir 65 dén 100% trong lwong cua thanh phan (A1), tinh theo téng luong chét
déo (A), bao gdm polyamit két tinh mot phan, thom mdt phan.

Tét hon, néu lugng thanh phan (B) nam trong khoang tir 15 dén 60% trong
lwong, t6t hon 13 ndm trong khoang tir 18 dén 55 hodc tir 18 dén 42% trong luong va
cu thé 12 ndm trong khoang tir 20 dén 35% trong luong. .

T6t hon, néu lwong thanh phan (C) nim trong khoang tir 0,5 dén 8% trong
lwong, t&t hon 14 nam trong khoang tir 1 dén 6% trong lwong va dic biét tot hon 1a
nim trong khoang tir 0,5 dén 3,5% trong luong.

Thanh phin (A) c6 thé bao gdm polyamit két tinh mot phan, thom mét phin
(A1), hodc thanh phin nay con dugc trén véi chit déo nhiét khong trén co sé
polyamit (A2) v6i lugng t6i da 45%.

" Thanh phin (A2) c6 thé 1a chét déo nhiét khong trén co s& polyamit (A2 1)
va ciing c6 thé 13 chit lam thay d6i do bén va dap (A2 2) khic véi thanh phén
(A2_1). O day, tbt hon néu thanh phin (A2_1) 1a chit déo nhiét dugc chon tir nhém
sau: polycacbonat, polyphenylen ete, polystyren, polymetyl metacrylat, copolyme
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acrylonitril-butadien-styren, copolyme acrylonitril-styren, polyolefin,
polyoxymetylen, polyeste, cu thé 14 polyetylen terephtalat va polybutylen terephtalat,
polysulphone (cu thé 1a thudc loai PSU, PESU hoidc PPSU), polyphenylen sulphua,
polyme dang tinh thé 16ng, polyete keton, polyete ete keton, polyimit, polyamit imit,
polyeste imit, polyuretan (cu thé 1a thuoc loai TPU hodc PUR), polysiloxan,
polyacrylat, polymetacrylat va cac hdn hop hodc copolyme duya trén cac hé nay. Pic
biét t&t hon néu thanh phin A2 1 1a polyphenylen ete dudc tao ra bing cach lién két
oxy héa theo cac phwong phép thong thudng tir phenol duoc thé hai 1an bing cac
nhom alkyl & vi trf ortho (xem céc Bang doc quyén sang ché My s6 US3661848,
US3378505, US3306874, US3306875 va US3639656). D¢ san xuat chiing, cac chat
xic tac trén co s& kim loai ning nhu ddng, mangan hodc coban két hop véi cac chit
khéc ﬁhu amin bdc hai, amin béac ba, céac h‘alogen hodc hon hop cia chiing thudng
dugc st dung. Cac polyphenylen ete thich hop bao gdm, vi du, ete poly(2,6-dietyl-
1,4-phenylen), ete poly(2-metyl-6-etyl-1,4-phenylen), ete poly(2-metyl-6-propyl-1,4-
phenylen), ete poly(2,6-dipropyl-1,4-phenylen), ete poly(2-etyl-6-propyl-1,4-
phenylen) hodc cac copolyme nhu copolyme chita 2,3,6-trimetylphenol, va ca hon
hop cua cac polyphenylen ete néu trén.

Tuy ¥, ete poly(2,6-dimetyl-1,4-phenylen), két hop véi cac don vi 2,3,6-
trimethyl-phenol 12 dwgc wu tién. Céc polyphenylen ete c6 thé duoc sir dung & dang'
polyme ddng nhit, copolyme, copolyme ghép, copolyme khéi hodc ionome.

- Céc polyphenylen ete thich hop thudong c6 d6 nhét thyc ndm trong khoang tix
0,1 dén 0,6 dl/g, dugc xéc dinh trong clorofom & nhiét do 25°C. Pidu nay tuong Ung
v6i trong lugng phén tir trung binh sd lwong M, nim trong khoang tir 3000 dén
40000 va trong lwong phén tir trung binh khéi lugng M,, nim trong khoang tir 5000
dén 80000. Co6 thé st dung hdn hop cia polyphenylen ete c6 d6 nhét cao va
polyphenylen ete ¢c6 do nhét thap. Ty 18 cua hai polyphénylen ete c6 dd nhét khac
nhau néy.phu thudc vao dd nhét va tinh chét 1y hoc mong mudn. Tét hon, néu cac
hén hop chira polyamit (A1) theo sang ché chira polyphenylen ete vdi luong ném‘
trong khoang tir 15 dén 40% trong lugng. D& kha ning twong hgp tot hon, chat 6n
dinh twong hop & dang hop chit da chirc, hop chit nay twong tac vdi polyphenylen

ete, pblyamit hodc v6i ca hai chit nay, dugc sir dung. Su twong tac nay c6 thé 1a qua
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trinh héa hoc (vi dy, bang cach ghép) va/hoidc qua trinh ly hoc (vi du, bing cach tac
dong dén dic tinh bé mit cua pha phén tan).

th hon, néu thanh phén (A2) chira céc hop phan c6 nhém anhydrit axit, cac
nhém nay dugc dua vao bing phan tmg st dung nhiét hoic phan ung gbc cla,
polyme mach chinh v6i anhydrit axit dicarboxylic khong no, axit dicarboxylic kh(“)ng‘
no hodc este monoalkyl clia axit dicarboxylic khong no, v&i ndng do da dé lién két
hitu hi¢u véi polyamit, trong d6 t6t hon néu cac chit phan tng dung cho muc dich
nay dugc chon tl‘Iv nhém sau dugc st dung: axit maleic, anhydrit maleic, este
monobutyl cla axit maleic, axit fumaric, axit aconitic va/hodc anhydrit itaconic.

Tét hon, néu anhydrit khong no véi lugng ndm trong khoang tir 0,1 dén 4,0%
trong lugng duge ghép vao thanh phéan tao do bén va d4p dé lam thanh phén (A2),
hodc anhydrit axit dicarboxylic khéng no hodc tién chét cua né dugce ghép vao cung
v6i monome khong no khac. Néi chung, t6t hon néu mirc dd ghép nim trong khodng
tir 0,1 dén 1,0%, dic biét t6t hon 13 nim trong khoang tir 0,3 dén 0,8%. Dic biét tét!
hon néu cac polyphenylen ete dugc ghép anhydrit maleic dugc st dung.

Tt hon nita néu cac hé A2 1 nay ciing duge st dung két hop v6i chét lam
thay ddi do bén va dap A2 2 dugc néu dudi ddy, mot phuong an dugc wu tién cia
thanh phan A2. '

Theo mdt phuwong 4n khac, hon hop dac theo séng ché chira mot hodc nhiu
chit 1am thay dbi d6 bén va dap (impact modifier: IM) lam thanh phdn (A2 2) véi
lwong t6i da 45% trong luong. Néu cac thanh phdn A2 1 va A2 2 dugc st dung
ciing nhau, tj 1¢ A2_1:A2 2 it nhét 14 1:1, t&t hon 14 1,2:1, déc biét tbt hon 14 1,5:1,
va do d6 ndm trong khoang tir 1:1 dén 1:10, t6t hon 12 ndm trong khoang tir 1,2:1 den
1:10, dic biét tot hon 12 ndm trong khoéng tir 1,5:1 dén 1:8.

Luong chit IM nim trong khoang tir 5 dén 45% trong luong, cu thé 1a nim
trong khoang tir 5 d¢én 30% trong lwong, 13 duge wu tién. Chit lam thay d6i do bén va
dap co thé 14 cao su tw nhién, polybutadien, polyisopren, polyisobutylen, polyme hdn
hop ctia butadien va/hoic isopren véi styren hodc dan xuét styren va cic comonome
khéc, polyme hdn hop hydro ho4 va/hoic polyme hdn hop dugc tao ra bing cach
ghép mach hodc copolyme hda véi anhydrit axit, axit (met)acrylic va este cia no.

Chét 1am thay ddi do bén va dép (A2_2) ciing c6 thé 1 cao su ghép ¢6 phin nhan
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dan hoi duoc tao lién két ngang bao gdm butadien, isopren hodc alkyl acrylat va c6
phan vé ghép polystyren, polyme dong nhét va copolyme phan cuc hoic khong phan
cuc cua olefin nhu etylen-propylen, etylen-propylen-dien va etylen-octen ho#c cao
su etylen-vinylaxetat, hoic polyme ddng nhét va copolyme phan cuc hoic khong
phan cuc cia olefin dugc tao ra bang cach ghép maqh hodc copolyme hoa véi
anhydrit axit, axit (met)acrylic va este ctia n6. Chit lam thay ddi do bén va dap
(A2_2) ciing c6 thé 14 copolyme dugc chirc hoa bing axit carboxylic nhu poly(eten-
co-axit (met)acrylic) hodc poly(eten-co-1-olefin-co-axit (met)acrylic), trong do 1-
olefin c6 thé 1a alken hoic este cia axit (met)acrylic khong no c6 nhiéu hon 4
nguyén tir, bao gdm ca cic copolyme trong d6 cic nhom axit dugc trung hoa mot
phin ‘béng ion kim loai

Céc chit 1am thay dbi d6 bén va dap dugc wu tién cia thanh phén (A2 2) trén
co s& monome styren (styren va dan xudt styren) va cdc monome vinyl thom khac 1a
copolyme khéi trén co sé hop chit alkenyl thom va dien lién hop, va copolyme khdi
dugc hydro héa cia hop chit alkenyl thom va dien lién hop, hodc hdn hop cta céac
loai chit IM nay. Copolyme khdi chira it nhit mot khéi thu duoc tl"I hop chit alkenyl
thom (A) va it nhit mot khdi thu dugc tir dien lién hop (B). Trong cac copolyme
khdi dugce hydro hoa, ty 1& lién két d6i cacbon-cacbon béo khong no duge giam Cﬁ‘l
bang cach hydro héa. Cac copolyme khéi thich hop 13 copolyme c6 hai, ba, bén va
nhidu khéi ¢6 ciu trac mach théng. Tuy nhién, cAu triic mach nhanh va cdu trac kiéu
hinh sao ciing ¢6 thé dwoc st dung. Copolyme khdi dang mach nhanh dugc diéu ché
theo cach di biét, vi dy, bang phan tng ghép “nhanh bén” polyme vao mach chinh
polyme. Péi voi monome alkenyl thom hodc dugc tron véi styren, cic monome
vinyl thom, dugc thé bing cac gbe hydrocacbon ¢6 1 dén 20 nguyén tir cacbon hodic
nguyén tir halogen trén vong thom va/hodc trén lién két .d(“)i C=C ciing ¢6 thé dugc
st dung. .

Vi du v& monome alkenyl thom bao gdm styren, p-metylstyren, a-
metylstyren, etylstyren, tert-butylstyren, vinyltoluen, 1,2-diphenyletylen, 1,1-
diphenyletylen,  vinylxylen, vinyltoluen, vinylnaphtalen, divinylbenzen,
bromostyren, clostyren, va cdc hdn hop cta ching. Styren, p-metylstyren, alpha-

metylstyren va vinylnaphtalen dugc vu tién.
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" Vi du vé cac monome dien ¢6 thé bao gém, vi duy, 1,3-butadien, 2-metyl-1,3-
butadien, 2,3-dimetyl-1,3-butadien, 1,3-pentadien, 1,3-hexadien, isopren, clopren va
piperylen. 1,3-butadien va isopren 1a dugc wu tién, cu thé 12 1,3-butadien (sau day
dwoc goi ngan gon 12 butadien).

T6t hon, néu styren dugce sit dung lam monome alkenyl thom va butadien
duoc st dung 1am monome dien, nghia 1a copolyme khdi styren-butadien dugc wu
tién. Do d6, copolyme khéi dugc diéu ché bang cach polyme hoa anion theo cach da
biét 5.

Hon nita, ngoai monome styren va dien, cic comonome khéc ciing c6 thé
dugc st dung. Tét hon, néu ty 1¢ comonome nam trong khoang tir 0 dén 50, dic biét
t6t hon 14 nim trong khoang tir 0 dén 30 va cu thé 1a ndm trong khoang tir 0 dén 15%
trong hrc_fng, tinh theo tong lugng cla cdc monome dwgc st dung. Vi du vé cac
comonome thich hop 13, vi du, acrylat, cu thé 1a Cy.p, alkyl acrylat nhu n-butyl‘
acrylat hodc 2-etylhexyl acrylat, vd metacrylat twong Gng, cu thé 1a Cip alkyl
metacrylat nhu metyl metacrylat (MMA). Cac comonome khéac c6 thé st dung 1a
(met)acrylonitril, glyxidyl(met)acrylat, vinyl metyl ete, dialyl va divinylete cua rugu
hai chire, divinylbenzen va vinylaxetat.

Ngoai dien lién hop, copolyme khéi dwoc hydro héa cta thanh phin (A2) con
tly ¥ chra cdc phan doan hydrocacbon thip nhu etylen, propylen, 1-buten,
dixyclopentadien hodc dien khong lién hop. Trong céc copolyme khdi dugc hydro
hoa, ty 1¢.lién két béo khong no khong dugce khir thu dugc tir khdi B 14 nhé hon 50%,
t6t hon 12 nhd hon 25%, cu thé hon 13 nho hon 10%. Ty 1& phan chit thom cta khéi|
A dugc giam t6i mirc khong 16n hon 25%. Copolyme khdi duoc hydro hoa la
copolyme hai khdi styren-(etylen-butylen) va copolyme ba khdi styren-(etylen-
butylen)-styren dugc diéu ché bang cach hydro hoa copolyme styren-butadien va
copolyme styren-butadien-styren. T6t hon, néu copolyme khdi niy chira khdi A voi
lwong nim trong khoang tir 20 d&n 90% trong lugng, cu thé hon 13 ndm trong khoang
tir 50 dén 85% trong luong. Dien ¢6 thé dugce dua vao vi tri 1,2 hodc 1,4 trong khéi
B. |

Vi du vé copolyme khéi khong duoc hydro héa 1a polystyren-polybutadien,
polystyreh-poly(etylen—propylen), polystyren-polyisopren, poly(a-metylstyren)-
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polybutadien, polystyren-polybutadien-polystyren (SBS), polystyren-poly(etylen-
propylen)-polystyren, polystyren-polyisopren-polystyren va poly(o-metylstyren-
polybutadien-poly(a-metylstyren), va ca cic hdn hop cia chung.

Céc copolyme khdi khong dugc hydro héa thich hop c6 ban trén thi truong 1a
cac san phidm khic nhau c6 nhdn hiéu hang héa lé SOLPRENE® (Phillips),
KRATON® (Shell), VECTOR® (Dexco) va SEPTON® (Kuraray).

Theo mft phuong én dugce vu tién khac, hdn hop dac theo sang ché khac biét
& chd, thanh phan (A2 _2) chira polyme ddng nhét polyolefin hodc copolyme etylen-
a-olefin, dic biét tot hon 1 thé dan hdi EP va/hoic EPDM (cao su etylen-propylen
va cao su etylen-propylen-dien, twong ting). Do d6, thanh phén nay c6 thé 1a thé dan
hoi trén co s& copolyme etylen-Cs., a-olefin chta etylen véi lugng nim trong
khoang tir 20 dén 96, t6t hon 1 ndm trong khoang tir 25 dén 85% trong luong, trong
d6, dic biét tdt hon néu Cs.12 a-olefin 14 olefin dugc chon tir nhém bao gém propen,
1-buten, 1-penten, 1-hexen, 1-octen, 1-dexen va/hodc 1-dodexen, va dic biét tbt hon
néu thanh phéan C 14 cao su etylen-propylen va/hoac LLDPE va/hoidc VLDPE.

Theo cach khéc hodc ngoai ra (vi dy, trong hdn hop), thanh phan (A2) c6 thé
chira trime trén co s& etylen-Cs.y; a-olefin v4i dien khong lién hop, trong d6 tdt h0'n!
néu thanh phén nay chta etylen voi lrong nam trong khoang tir 25 dén 85% trong
luong va dien khong lién hop véi lugng tdi da khoang 10% trong luong, trong do6
dic biét tot hon néu C;.q, a-olefin 12 olefin duoc chon tir nhom bao gém propen, 1-
buten, 1-penten, 1-hexen, 1-octen, 1-dexen va/hodc 1-dodexen, va/hodc trong do tt
hon néu dien khong lién hop duoc chon tir nhém bao gbm bixyclo[2.2.1]heptadien,
hexa-1,4-dien, dixyclopentadien va/hodc cu thé 13 5-etylidennorbornen.

Chét ciing thich hop @& 1am hop phdn cua thanh' phan (A2 2) la copolyme
etylen-acrylat. Céc chit khac c6 thé st dung lam hop phén ciia thanh phin (A2 2) 1a
copolyme etylen-butylen va/hozic hdn hop chira cdc hé nay.

Tt hon, néu thanh phin (A2 2) chtra céc hop phin ¢6 nhém anhydrit axit,
c4c nhém ndy duge dua vio bang phan tmg st dung nhiét hodc phan g gbc cia
polyme mach chinh véi anhydrit axit dicarboxylic khong no, axit dicarboxylic khong
no hoic este monoalkyl ciia axit dicarboxylic khong no, v6i lugng du dé lién két hitu

higu v6i polyamit, trong d6, tt hon néu cac chét phan tng ding cho muc dich nay
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duoc chon tir nhém sau dugc st dung: axit maleic, anhydrit maleic, este monobutyl
cta axit maleic, axit fumaric, axit aconitic va/hoac anhydrit itaconic. |

Tt hon, néu anhydrit khong no véi lugng ndm trong khoang tir 0,1 dén 4,0%
trong lugng duge ghép vao thanh phan tao d6 bén va dap dé lam hop phéan cta thanh
phin (A2_2), hodic anhydrit axit dicarboxylic khong no hoic tién chit ctia no duge
ghép vao cling v6i monome khong no khac. Néi chung, tét hon néu muc do ghép
nim trong khoang tir 0,1 dén 1,0%, dic biét tbt hon 14 nim trong khoang tir 0,3 dén
0,7%. Hdn hgp clia copolyme etylen-propylen va copolyme etylen-butylen c6 murc
do ghép ctia anhydrit maleic (mirc d6 ghép MAH) nim trc;ng khoang tir 0,3 dén 0,7%
ciing ¢6 thé st dung 1am hop phdn cia thanh phan (A2_2). Cac hé c6 thé st dung
1am hop phdn cia thanh phin (A2_2) néu trén ciing c6 thé dugc st dung & dang hdn,
hop.

Ngoai ra, thanh phan (A2 2) ¢6 thé chira cac hop phin c¢6 nhém chire, vi du
nhu nhom axit carboxylic, este, epoxy, oxazolin, carbodiimit, isoxyanat, silanol va
carboxylat, hogic chira td hop ctia hai hoic nhidu nhém chirc néu trén. Monome mang
cic nhém chiic nay c6 thé duge lién két v6i polyolefin thé dan hdi bing cach
copolyme héa hozic ghép mach. Ngoai ra, chit IM trén co s& polyme olefin ciing c6
thé duoc cai bién béng cach ghép véi hop chét - silan khong no, vi- duy,
vinyltrimetoxysilan, vinyltrietoxysilan, vinyltriaxetosilan, metacryloyloxypropyl-
trimetoxysilan hodc propenyltrimetoxysilan.

Polyolefin thé dan hdi 4 copolyme ngiu nhién, xen k& hodc phan doan ¢6 céu}
trac mach théng, mach nhanh hoidc ciu triic nhan-vo, va chita cdc nhém chire c6 thé
phan tmg v6i nhém cudi mach ciia polyamit dé tao ra mirc d6 twong hop du giita
polyamit va chét IM.

Do d6, cac chit IM dugc st dung lam hop phén cta thanh phin (A2 2) bao
gbm polyme dong nhét hodc copolyme cua olefin, nhu etylen, propylen va buten-1,
ho#c copolyme ciia olefin va monome c6 thé copolyme hoéa, nhu vinyl axetat, este
cla axit (met)acrylic va metylhexadien. |

Polyme cta olefin dugc ddc biét vu tién 1a cic polyme sau: polyetylen ty
trong thp, ty trong trung binh va ty trong cao, polypropylen, polybutadien, poly-4-1

metylpenten, copolyme khdi hodc copolyme ngiu nhién etylen-propylen, copolyme
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etylen-metylhexadien, copolyme propylen-metylhexadien, copolyme etylen-
propylen-buten, copolyme etylen-propylen-hexen, copolyme etylen-propylen-
metylhexadien, poly(etylen-vinylaxetat) (EVA), poly(etylen-etylacrylat) (EEA),
copolyme etylen-octen, copolyme etylen-buten, copolyme etylen-hexen, trime
etylen-propylen-dien, va hdn hop cila cic polyme dd néu. Cu thé, t6t hon néu cac
polyme olefin nay dugc chirc héa bang nhém anhydrit axit.

Vi du v& cac chét 1am thay ddi do bén va dap c6 ban trén thi trudong c6 thé
dugc st dung 1am hop phan cia thanh phin (A2 2) 14 nhu sau: TAFMER MC201,
TAFMER MH5010, TAFMER MH?7010 hoic TAFMER MH?7020, san phim cua
Mitsui Chemicals; EXXELOR VA1801, EXXELOR VA1803, EXXELOR VA1810
hoic EXXELOR MDEX 94-11, san phém cta Exxon Mobil Chemical; FUSABOND
MN493D hodc FUSABOND A EB560D; va ELVALQY, san phém ctia DuPont.

Chét cling duoc wu tién si dung 1am hop phin cua thanh phin (A2) la
ionome, trong d6 cac nhém carboxyl lién két véi polyme dugc lién két véi nhau
hoan toan hogc mot pha“m bi‘mg ion kim loai.

Chét dugc dic biét vu tién 14 polyme hdn hop cia butadien v6i styren dugce
chirc hoa bang cach ghép mach v6i anhydrit maleic, pol}?me ddng nhit va copolyme
olefin phéan cuc hogc khdng phan cuc dugc tao ra bang cach ghép mach vé6i anhydrit
maleic, va copolyme dugc chirc hda bing axit carboxylic nhu poly(eten-co-axit
(met)acrylic) hodc poly(eten-co-1-olefin-co-axit (met)acrylic), trong d6 cidc nhém
axit duoc trung hoa mot phan bing ion kim loai.

Tt hon, néu hdn hop dic theo sang ché bao gdbm hdn hop chit déo nhiét (A)
v6i lwong nam trong khoang tir 21 dén 81% trong luqng,.trong d6 hdn hop nay chira
polyainit (A1) va chét déo nhiét khong trén co s& polyamit (A2), va lugng thanh
phén (A2) khong 16n hon 45% trong lugng cia hdn hop A. Trong trudng hop nay,
t6t hon néu thanh phan A1 bao gdm polyamit két tinh mot phan, thom mot phan véi
luong ndm trong khoang tir 50 dén 100% trong lugng. Cu thé, thanh phan (Al) 14
hdn hop clia cac polyamit két tinh mot phan, thom mot phan (thanh phin A1 1) va
polyamit thom mot phan dang v6 dinh hinh (thanh phin A1 2) va/hoic polyamit béo
(thanh phdn A1 _3), trong d6 lrong polyamit két tinh mot phin, thom mot phan Al 1
it nhit bang 50% trong lugng, t5t hon 1a it nhét bing 60% trong lwong va dic biét tdt
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hon 14 it nhét bing 65% trong lwong. Lugng thanh phin (Al 2) hodc (thanh phan
Al 3) hoic téng lugng cua cic thanh phin (Al 2) va (Al 3) & day nam trong
khoang tlr 5 dén 50% trong luong, t6t hon 1a nim trong khoang tir 10 d&én 40% trong
lugng va dic biét tot hon 1a nim trong khoang tir 10 dén 35% trong lugng.

T6t hon, néu cac polyamit Al_1, A1_2 hodc Al 3 c6 d0 nhét cia dung dich
Nrel, dugc xdc dinh trong m-cresol (0,5% trong lugng, 20°C), nim trong khoang tir
1,4 dén 3,0, t&t hon 13 nim trong khodng tir 1,5 dén 2,7, cu thé 14 nam trong khoang
tir 1,5 dén 2,4. |

- Tét hon, néu thanh phin (A1_1) 1a polyamit két tinh mot phan, thom mdt
phin ¢6 nhiét 6 chuyén hoa thily tinh ndm trong khoang tir 90 dén 140°C, t6t hon 1a
nam trong khoang tir 110 dén 140°C va cu thé 13 nim trong khoang tir 115 dén
135°C. Piém noéng chay ctia polyamit (A1 1) nim trong khoang tlr 255 dén 330°C,
t6t hon 12 ndm trong khoang tir 270 dén 325°C va cu thé 1a ndm trong khoang tir 280
dén 320°C. Tt hon, néu polyamit két tinh mot phan, thom mét phin cta thanh phan
(Al) c6 entalpy néng chdy duogc xé4c dinh bing phép do nhiét luong bing tia quét vi
phan DSC (tiéu chudn ISO 11357-11-2) ndm trong khoang tir 25 dén 80 J/g, tét hon
1a nim trong khoang tir 30 dén 70 J/g.

Céc polyamit két tinh mét phan, thom mot phin duoc wu tién & day la céc
polyainit dugc san xuét tir

a) axit terephtalic va/hodc axit naphtalen-dicarboxylic véi lwong nim trong
khoang tir 30 d&&n 100% mol, cu thé 1a nim trong khoang tir 50 dén 100% mol va it
nhit mot axit dicarboxylic béo c6 tir 6 dén 12 nguyén tir cacbon véi luong nim trong
khoang tir 0 dén 70% mol, cu thé 1a tr 0 dén 50% mol, va/hodc it nhit mot axit
dicarboxylic vong béo c6 tir 8 dén 20 nguyén tir cacbon véi lwong ndm trong khoang
tr 0 dén 70% mol, cu thé 1a tir 0 dén 50% mol, va/hodc axit isophtalic véi lugng nim
trong khoang tir 0 dén 50% mol, tinh theo tdng lwong cac axit dicarboxylic,

b) it nhat mot diamin béo c6 tir 4 dén 18 nguyén tir cacbon, t6t hon 1a ¢6 tir 6
dén 12 nguyén tir cacbon v6i luong nam trong khoang tir 80 dén 100% mol, va it
nhit mot diamin vong béo, tbt hon 1a c6 tir 6 dén 20 nguyén t cacbon, vi du nhu
PACM, MACM va IPDA véi lugng nam trong khoang tir 0 dén 20% mol va/hoac it

nhit mot diamin araliphatic, vi du nhu MXDA va PXDA v6i lugng nam trong
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khoang tir 0 dén 20% mol, tinh theo tdng lwong diamin, va tuy y

¢) céc axit aminocarboxylic va/hogc lactam, mdi hop chét nay co tir 6 dén 12

nguyén tir cacbon.

~ Theo mot phuong 4n duge wu tién, polyamit thom mot phan cta thanh phin
(A1_1) tinh theo it nhit 55% mol, cu thé 13 it nhit 65% mol axit terephtalic v it nhét
80% mol, tot hon 1a it nhat 90% mol, cy thé 1 it nhit 95% mol diamin béo c6 tir 4
dén 18 nguyén tir cacbon, t6t hon 1a ¢6 tir 6 dén 12 nguyén tir cacbon, va tuy y, axit
dicarboxylic béo, axit dicarboxylic vong béo va axit dicarboxylic thom va lactam
va/hodic axit amin carboxylic. Pé lam axit dicarboxylic thom khac, axit terephtalic,
axit isophtalic va axit naphtalendicarboxylic cling c6 thé dugc sir dung. Cac axit
dicarboxylic béo va axit dicarboxylic vong béo thich hop ciing nhu axit terephtalic
c6 tir 6 dén 36 nguyén tir cacbon c6 thé duge sir dung vd dugc st dung véi ty 16 tdi
da 70% mol, cu thé 1a vé6i ty 1& t6i da 50% mol, tinh theo tdng luong axit
dicarboxylic.

Ngoai ra, t6t hon néu cac axit dicarboxylic thom néu trén cia polyamit thom
mot phan ciia thanh phin (A1 _1) dwoc chon tir nhém bao gdm: axit terephtalic, axit
isophtalic va hdn hop ctia ching.

Theo mdt phuwong &n dugc vu tién khac, vi duy, axit dicarboxylic béo néu trén
clia polyamit thom mdt phdn cua thanh phin (A1 _1) ciing nhu axit terephtalic c6 thé
st dung dugc chon tr nhém bao gf“)m axit adipic, axit suberic, axit azelaic, axit
sebaxic, axit undecandioic, axit dodecandioic, axit brassylic, axit tetradecandioic,
axit pentadecandioic, axit hexadecandioic, axit octadecandioic, axit dime béo (c6 36
nguyén t& cacbon). Pdc bi€t dugc wu tién la axit adipic, axit sebaxic va axit
dodecandioic. Do d6, tot hon néu cac axit dicarboxylic cling nhu axit terephtalic|
duoc str dung bao gdm axit isophtalic, axit adipic, axit sebaxic va axit dodecandioic
hoic hdn hop clia cac axit dicarboxyli‘c nay. Cac polyamit A1 1 chi dva trén axit
terephtalic nhu axit dicarboxylic dugc dac biét vu tién.

Theo mdt phwong an duoc wu tién khéac, cac diamin béo ciia polyamit thom
mot phan cta thanh phin (A1 1) néu trén dugc chon tir nhém bao gém 1,4-butan-
diamin, 1,5-pentandiamin, 1,6-hexandiamin, 1,7-heptandiamin, 1,8-octandiamin,

1,9-nonandiamin, metyl-1,8-octandiamin, 1,10-decandiamin, 1,11-undecan-diamin,
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1,12-dodecandiamin, hodc hdn hop cia cac diamin nay, trong d6 1,6-hexandiamin,
1,10-decandiamin, 1,12-dodecandiamin, hodc hdn hop ciia cac diamin nay la duogc
uu tién, trong d6 1,6-hexandiamin va 1,10-decandiamin 1a dic biét dugc vu tién.
Ciing nhu c4c diamin béo, diamin vong béo va/hoic diamin araliphatic ¢6 thé dugc
str dung v6i lugng nim trong khoang tir 0 dén 20% mol, tinh theo tdng lwong
diamin. Pic biét tbt hon néu polyamit ¢6 nhiét dd nong chady cao dugc tao ra tir cac
thanh phén sau: '

~a) (Al_la) cac axit dicarboxylic: axit terephtalic thom va/hodc axit naphtalen-
dicarboxylic véi lwgng nim trong khoang tir 50 dén 100% mol, tinh theo téng luong,
axit dicarboxylic c6 mit, axit dicarboxylic béo, tot hon 14 ¢6 tir 6 dén 12 nguyén tfr‘
cacbon, va/hogc axit dicarboxylic vong béo, tot hon 13 c6 tir 8 dén 20 nguyén tir
cacbon, va/hoic axit isophtalic v6i lwong nam trong khoang tir 0 d&&n 50% mol;

b) (Al _1b) c4c diamin: it nhit mot diamin béo c6 tir 4 dén 18 nguyen tir
cacbon, t6t hon 1a c6 tir 6 dén 12 nguyén tir cacbon v&i lwong ndm trong khoang tir
80 dén 100% mol, tinh theo téng lvong diamin c¢6 mét, diamin vong béo, t6t hon 1a
c6 tir 6 dén 20 nguyén tr cacbon, vi du nhu PACM, MACM, IP-DA va/hoac cac
diamin araliphatic, vi du nhu MXDA va PXDA véi luong nim trong khoang tir 0
dén 20% mol, trong d6 ty 1& % mol clia cac axit dicarboxylic trong polyamit c6 nhiét
do nong chay cao 1a 100% va ty 1€ % mol cua cac diamin 1a 100%, va tiy y tir: |

¢) (Al _1c) cac axit aminocarboxylic va/hoic lactam, t6t hon 1a chtra lactam
c6 tir 6 dén 12 nguyén tir cacbon, va/hodic t6t hon 1a cac axit aminocarboxylic ¢6 tir 6
dén 12 nguyén tir cacbon.

Trong khi céc thanh phin (Al _la) va (Al_1b) duoc st dung cha yéu theo
céch dang mol, t6t hon néu ty 18 (A1_1c) ti da 1a 20% trong luong, t6t hon 1a téi da
15% trong lugng, cu thé 1a t6i da 12% trong lwong, mdi luong nay tinh theo tdng
lwong cuia cac thanh phin tir (A1 _1a) dén (A1 _lc).

Ngoai céc thanh phén (Al_la) va (Al_lb) dugc su dung chu yéu theo cach
ding ﬁol; cac axit dicarboxylic (A1_la) hodc diamin (A1 1b) c¢6 thé duoc sir dung‘
dé didu chinh khdi lugng phén tir hodc b cho lvgng monome hao hut trong qua trinh
san xudt polyme sao cho toan bd lwong ctia mét thanh phin (A1 1a) hodc (Al 1b)

¢6 thé chiém uu thé.
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Céc axit dicarboxylic vong béo thich hgp 1a axit cis va/hodc trans xyclohexan-
1,4-dicarboxylic va/hodc axit cis va/hodc trans xyclohexan-1,3-dicarboxylic
(CHDA).

Théng thudng, cac diamin béo néu trén c6 thé duoc thay thé bing céac diamin!
“khac véi lugng it hon khong qua 20% mol, t&t hon 13 khong qua 15% mol va cy thé
1a khong qua 10% mol, tinh theo téng lugng diamin. D& lam cac diamin vong béo, vi
du, xyclohexanediamin, 1,3-bis-(aminometyl)-xyclohexan (BAC),
isophoronediamin, norbornandimetylamin, 4,4’-diaminodixyclohexylmetan
(PACM), 2,2-(4,4’-diaminodixyclohexyl)propan (PACP) va 3,3’-dimetyl-4,4’-
diamino-dixyclohexylmetan (MACM) ¢6 thé duoc st dung. Dé lam cac diamin
araliphatic, m-xylylenediamin (MXDA) va p-xylylenediémin (PXDA) c6 thé dugc
dé cap.

Ngoa‘li cac axit dicarboxylic va diamin d& moé ta, lactam va/hodc axit
aminocarboxylic ciing ¢6 thé duoc str dung 1am thanh phdn tao ra polyamit (thanh
ph?m (Alc)). Cac hop chét thich hop bao gém, vi duy, caprolactam (CL), axit a,m-
aminocaproic, axit o,m-aminononanoic, axit o,m-aminoundecanoic (AUA),
laurolactam (LL) va axit o,0-aminododecanoic (ADA). Ty & cua axit
aminocarboxylic va/hodc lactam duogc str dung ciing v&i cdc thanh phan (Ala) va
(Alb) t5i da 1a 20% trong luong, t5t hon 1a t6i da 15% trong lugng va dédc biét tbt
hon 14 t&i da 12% trong lugng, tinh theo tdng lugng cua cac thanh phén tir (Ala) dén
(Alc). Dic biét duoc wu tién 13 cac hop chét lactam hoic axit a,0-amino c6 4, 6, 7,
8, 11 hodc 12 nguyén tir cacbon. Cac hop chit nay bao gdm lactam pyrolidin-2-on (4
nguyén tr cacbon), e-caprolactam (6 nguyén tir cacbon), oenantholactam (7 nguyén!
tu cacbon), caprylic lactam (8 nguyén tir cacbon), laurolactam (12 nguyén ti cacbon)
va céc axit a,m-amino, 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 phuong 4n duge ddc bi€t wu ti€n, thanh phén Al 1
khong chira caprolactam hoéc axit aminocaproic.

' Pé didu chinh khdi lwgng phén tr, d6 nhét twong d6i hoic tinh d& chay hodc
MVR, chét diéu chinh & dang axit monocarboxylic hoic rﬁonoamin c6 thé duge bd

sung vao mé va’hodc san pham ngung tu so b (trude khi ngung tu cudi). Cac axit
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monocarboxylic béo, axit monocarboxylic vong béo hodc axit monocarboxylic thom
hodc monoamin thich hgp 1am chit didu chinh bao gdm axit axetic, axit propionic,
axit butyric, axit valeric, axit caproic, axit lauric, axit stearic, axit 2-etylhexanoic,
axit xyclohexanoic, axit benzoic, axit 3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propanoic, axit 3,5-di-tert-butyl-4-hydroxybenzoic, axit 3-(3-tert-
butyl-4-hydroxy-5-metylphenyl)propanoic, axit 2-(3,5-di-tert-butyl-4-
hydroxybenzylthio)axetic, axit 3,3-bis(3-tert-butyl-4-hydroxy-phenyl)butanoic,
butylamin, pentylamin, hexylamin, 2-etylhexylamin, n-octylamin, n-dodexylamin, n-
tetradexylamin,

n-hexadexylamin, stearylamin, xyclohexylamin, 3-(xyclohexylamino)propylamin,
metylxyclohexylamin, dimetylxyclohexylamin, benzylamin, 2-phenyletylamin,
2,2,6,6-tetrametylpiperidin-4-amin, 1,2,2,6,6-pentametylpiperidin-4-amin, 4-amino-
2,6-di-tert-butylphenol, ngoai cic chat khac. Céc chit diéu chinh nay c6 thé dugc sir
dung mot minh ho#c & dang hdn hgp. Cac hop chit don chirc khac c6 thé phén Gng
vGi nhom amin hodc axit nhu anhydrit, isoxyanat, halogenua axit hodc este, cling ¢6
thé dugc sir dung 1am chit diéu chinh. Luong thong thudng cla cac chit diéu chinh
duogc st dung nim trong khoang tir 10 dén 200 mmol/kg polyme.

Céac copolyamit thom mdt phan (A1 1) ¢6 thé duge san xuét bang cac phuong
phap da biét r3. Cac phuong phép thich hop da dugc mé ta trong nhiéu tai liéu khac
nhau va mot s& phuong phép trong sé cac phuong phap nay duoc ban lun trong tai
liéu sang ché s& duoc néu dudi day, va ndi dung bdc 10 ctia céc tai li€u nay lién quan
dén phuong phép san xuét polyamit cta thanh phan (A_1) cta sang ché dugc thé
hién r6 rang trong ndi dung ctia ban mo t4 nay: DE-A-195 13 940, EP-A-0 976 774,
EP-A-0 129 195, EP-A-0 129 196, EP-A-0 299 444, US 4831106, US 4607073, DE-
A-14 95 393 va US 3454536.

~Viducu thé vé& cac polyamit (A1 1) theo sang ché bao gébm: PA 4T/4I, PA
4T/61, PA 5T/51, PA 6T/6, PA 6T/61, PA 6T/61/6, PA 6T/66, 6T/610, 6T/612, PA
6T/10T, PA 6T/101, PA 9T, PA 10T, PA 12T, PA 10T/101, PA10T/106, PA10T/12,
PA10T/11, PA 6T/9T, PA 6T/12T, PA 6T/10T/61, PA 6T/61/6, PA 6T/61/12 va hdn
hop cua ching, va dic biét t6t hon néu polyamit thom mot phén cta thanh phin

(A_1) dugc chon tir nhom bao g@)ln: PA 6T/61, PA 6T/10T, PA 6T/10T/61, va hdn
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hop clia ching. C4c polyamit (A1 1) chita cac don vi 6T, cu thé 14 lugng don vi 6T

it nhit 10% trong luong, dugc wu tién.

Do do, theo sang ché, céac copolyamit thom mot phﬁn sau day dac biét duoc

uu tién lam polyamit ¢6 nhiét dd ndng chay cao (Al _1):

polyamit két tinh mot phdn 6T/61 chira lwgng don vi hexametylen

terephtalamit nim trong khoang tir 55 d&n 75% mol va luong don vi

" hexametylen isophtalamit nim trong khoang tir 25 dén 45% mol;

polyamit két tinh mot phan 6T/61 chira luong don vi hexametylen
terephtalamit nim trong khoang tir 62 dén 73% mol va luong don vi

hexametylen isophtalamit nim trong khoang tir 25 dén 38% mol;

polyamit két tinh mét phin 6T/61 chira lwong don vi hexametylen

terephtalamit 1a 70% mol va lugng don vi hexametylen isophtalamit 1a 30%
mol;
polyamit két tinh mot phin, duoc tao ra tir axit terephtalic v6i luong it nhét

50% mol va axit isophtalic v&i luong téi da 50% mol, cu thé 1a tir axit

“terephtalic véi lugng 100% mol,

vd hdn hop cia it nhit hai diamin dwoc chon tr nhém bao gdm
hexametylendiamin, nonandiamin, metyloctandiamin va decandiamin;
polyamit két tinh mot phan, dugc tao ra tir axit ‘terephtalic v6i lwong nim

trong khoang tir 70 dén 100% mol va axit isophtalic véi lwong nidm trong

‘khoang tir 0 dén 30% mol vi hdn hop cuia hexametylendiamin va

dodecandiamin;

_polyamit két tinh mot phan, duoc tao ra tir axit terephtalic v6i lwong it nhét

50% mol va axit dodecandioic véi lugng t6i da 50% mol va hdn hop cua it
nhit hai diamin dugc chon tr nhém bao gbém hexametylendiamin,
nonandiamin, metyloctanediamin va decandiamin;

polyamit két tinh mét phin 6T/10T chéa lwong don vi hexametylen
terephtalamit (6T) ndm trong khoang tir 10 dén 60% mol, t5t hon 1a tir 10 dén
40% mol va chira lugng don vi decametylen terephtalamit (10T) nam trong
khoéng tir 40 dén 90% mol, t6t hon 1a tir 60 dén 90% mol;

polyamit két tinh mét phan 6T/10T/6I chira luong don vi hexametylen|
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terephtalamit (6T) ndm trong khoang tir 50 dén 90% mol, t6t hon 1a tr 50 dén

| 70% mol, va luong don vi hexametylen isophtalamit (6I) véi lugng ndm trong

khoang tir 5 dén 45% mol, t&t hon 1a tir 10 dén 30% mol va lugng don vi

decametylen terephtalamit (10T) ndm trong khoang tir 5 dén 45% mol, tt hon

1a tir 20 dén 40% mol;

. polyamit két tinh mot phin 6T/61/6 chua luong don vi hexametylen
terephtalamit (6T) ndm trong khoang tir 60 dén 85% mol va lugng don Vi!
hexametylen isophtalamit-(6I) ndm trong khoang tir 15 dén 40% mol, thanh
phan nay con chtra caprolactam véi lwgng nim trong khoang tir 5 dén 15%
trong luong.

Polyamit két tinh mot phin, thom mét phan (A1 _1) c6 @6 nhét ctia dung dich
Mrel, (dugc xdc dinh theo tiéu chudn DIN EN ISO 307, 0,5% trong luong trong m-
cresol, 20°C) tdi da b%lng 2,6, tbt hon néu t6i da béng 2,3, cu thé 1a tbi da béng 2,0.
Céc polyamit (A1) c6 do nhdt ciia dung dich 1 nam troﬁg khoang tir 1,45 dén 2,3,
cu thé 12 ndm trong khoang tur 1,5 dén 2,0 hodic tir 1,5 dén 1,8 1a duoc vu tién.

~ Céc polyamit theo sang ché (A1 1) c6 thé dugc tao ra trén thiét bi da ngung|
tu théng thuong bing san phdm ngung ty so bd va qua trinh ngung tu cubi theo trinh
tu trong quy trinh. Déi v6i qua trinh da ngung tu, t6t hon néu cac chit diéu chinh
mach da md t4 dugc st dung dé diéu chinh do nhot. Ngoai ra, do nhdt co thé dugc
diéu chinh bing cach sir dung lwong du diamin hogc axit dicarboxylic.

P6i v6i cac polyamit (Al 2), cac copolyamit 6I/6T, 10/10T, 12/6T,
MXD6/MXDI 1a dugc wu tién. Cac copolyamit dang v6 dinh hinh 61/6T, 101/10T va
12/6T ¢6 lugng don vi 6T hodc 10T nho hon 50% mol-duge dic biét vu tién. PA
61/6T va PA 10I/10T 1a dugc dic biét wu tién, c6 ty 1€ thanh phén T:I ndm trong
khoang tir 20:80 dén 45:55 dugc wu tién. Lién quan dén cic copolyamit
MXD6/MXDI, copolyamit gidu MXD6 1a dugc wu tién, cu thé 1a copolyamit c6 ham!
lugng MXD6 16n hon 80% mol, dic biét tot hon 14 ndm trong khoang tir 82 dén 95%
mol. T6t hon, néu polyamit thom mét phan dang v6 dinh hinh (A1 2) ¢6 d6 nhét cua
dung dich n, dugc xéc dinh trong m-cresol (0,5% trong luong, 20°C), niam trong
khoang ttr 1,3 dén 2,0, t6t hon 12 nim trong khoang tir 1,4 dén 1,8, cu thé 1a ndm

trong khoang tir 1,45 dén 1,75. Entalpy noéng chay cua thanh phan dang v6 dinh hinh
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Al1_2 dugc x4c dinh biang phuong phap DSC téi da 12 4J/g, t6t hon 13 nhé hon 2J/g,
Vacuthélékhéngxécdhﬂlduqa

Dbi véi polyamit béo (Al_3), polyamit 46, polyamit 6, polyamit 66, polyamit
11, polyamit 12, polyamit 1212, polyamit 1010, polyamit 1012, polyamit 1112,
polyamit 610, polyamit 612, polyamit 69, polyamit 810 hoic hdn hop hoic hop kim
ctia chung 1a dugc vu tién. PA66, PA 1010 va PA12 dugc dac biét vu tién. T6t hon,
néu cac polyamit béo (Al_3) & ddy c6 d0 nhét cia dung dich n,, duoc xac dinh
trong m-cresol (0,5% trong lugng, 20°C) nim trong khoang tir 1,3 dén 2,3, t&t hon 1a
nam trong khoang tir 1,35 dén 2,0, cu thé 1 ndm trong khoang tir 1,40 dén 1,90.

Céc polyamit (A1 _3) nay c6 thé dugc tao ra tir c4c axit dicarboxylic sau: axit
adipié, axit suberic, axit azelaic, axit sebaxic, axit undecandioic, axit dodecandioic,!
axit tridecandioic, axit tetradecandioic, axit pentadecandioic, axit hexadecandioic,
axit heptadecandioic, axit octadecandioic, axit béo dime c6 36 nguyén tr cacbon va
hdn hgp cua ching.

- Céc diamin thich hop bao gf”)m cédc monome sau day: 1,4-butandiamin, 1,5-
pentandiamin, 2-mety1-1,5-pentandiamin, 2-butyl-2-etyl-1,5-pentandiamin, 1,6-
hexandiamin, 2,2.4-trimetylhexametylendiamin, 2,4,4-trimetylhexametylendiamin,
1,8-octan-diamin, 2-metyl-1,8-octandiamin, 1,9-nonandiainin, 1,10-decandiamin,
1,11-undecandiamin, 1,12-dodecandiamin, 1,13-tridecandiamin, 1,14-
tetradecandiamin, 1,15-pentadecandiamin, 1,16-hexadecandiamin va 1,18-1,14-
octadecandiamin.

Ngoai ra, cic polyamit cling c6 thé duoc tao ra tir lactam hodic axit amin
carboxylic, cu thé 13 a,0-axit amin hodc lactam c6 tir 6 dén 12 nguyén ti cacbon,
trong d6 lactam hodc axit amin sau day cé thé dugc chon lam vi du: caprolactam
(CL), axit w-aminocaproic, axit m-amino-heptanoic, axit m-aminoctanoic, axit ®-
aminononanoic, axit w-aminodecanoic, axit ®-aminoundecanoic (AUA), laurolactam
(LL) va axit w-aminododecanoic (ADA). Caprolactam, axit aminocaproic,
laurolactam va axit aminododecanoic la dugc dac biét wu tién.

Lién quan dén hdn hop polyme chira cac thanh phan polyamit A1 1 va Al 2,
cac hdn hop sau 14 duge vu tién: |

(Al 1):  PA6T/10T
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(Al_2): PA 61/6T, trong d6 ty 1& mol ndm trong khoang tir 65:35 dén 75:25
hoic cu thé 14 bang 67:33.

(Al_1): PA 6T/10T/6l;

(Al_2): PA 61/6T, trong d6 ty 18 mol ndm trong khoang tir 65:35 dén 75:25
hoic cuy thé 13 bing 67:33.

(A1 _1): PA 6T/61, trong d6 ty 18 mol nim trong khoang tir 60:40 dén 75:25;

(Al _2): PA 61/6T, trong d6 ty 1é mol nim trong khoang tir 65:35 dén 75:25
hoic cu thé 1a bﬁng 67:33.

(A1_1): PA6T/10T

(A1 2): PA MXD6/MXDI, trong d6 ty 1& mol trong copolyamit nim trong
khoang tir 70:30 dén 90:10 hodc cu thé 12 bing 88:12.

O day t6t hon néu, lwong thanh phin (A1 1) trong mdi trudng hop nim trong
khoang tir 50 dén 90% trong luong, cu thé 12 nim trong khoang tir 60 dén 85% trong
lwgng va t6t hon néu luong thanh phin (A1 2) nim trong khoang tir 10 dén 50%
trong lugng, cu thé 1 ndm trong khoang tir 15 dén 40% trong lugng, mdi thanh phan!|
duoc tinh theo thanh phan (Al).

Theo mét phuong an cu thé, cac hdn hop sau 1a duoc wu tién dbi vai hdn hop
polyme (nén polyamit):

(A1 _1): PA 6T/10T vé6i lugng nim trong khoang tir 55 dén 95% trong luong,
trong d6 ty 18 mol nam trong khoang tir 10:90 dén 40:60;

(A1 2): PA 61/6T véi lugng nam trong khoang tir 5 &én 45% trong luong, trong

d6 lugng don vi 61 nam trong khoang tir 62 dén 72% mol.

Ngoai ra, hdn hop dic chira thanh phin (B) ¢ dang soi thuy tinh (B) véi luong
nam trong khoang tir 10 dén 70% trong lugng, cic sgi nay duoc sir dung & dang con
dugc Vg(,)i 12 soi ngén (vi du, soi thuy tinh cit ngin c¢6 chidu dai nim trong khoang ttr’
0,2 dén 20mm) hodc soi lién tuc (sgi thd). Soi thuy tinh (B) c6 thé c6 dién tich mit
cit ngang khéic nhau, t5t hon 1 soi thiy tinh c6 maét cit ngang hinh tron (soi tron) va
c¢6 mit cit ngang khong tron (soi phing).

Soi thay tinh ¢6 mit cit ngang hinh tron, tirc 12 soi thay tinh tron, c6 dudng
kinh ndm trong khoang tir 5 dén 20pum, t6t hon 1a ndm trong khoang tir 5 dén 13pm

va dic biét tot hon 14 ndm trong khoang tir 6 dén 10pm. Tt hon, néu chung dugc st
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dung & dang s¢i thity tinh ngén (soi thily tinh c4t ngén ¢6 chiéu dai tir 0,2 dén 20mm,
t5t hon 1a tir 2 dén 12mm).

Trong truong hop soi thiy tinh det, tirc 13 sgi thity tinh c6 dién tich mat cét
ngang khong tron, tot hon néu sir dung céc soi c6 ty 18 kich thude cua truc chinh cia
mit cit ngang véi truc phu ctia mit cit ngang vudng goc véi né 1a 16n hon 2,5, t6t
hon 14 ndm trong khoang tir 2,5 dén 6, cu thé 1a nim trong khoang tir 3 dén 5. Soi
‘thuy tinh duge goi la soi det nay c6 dién tich mit cit nigang hinh ovan, hinh elip,
hinh elip thét (con dugc goi la sgi dang kén), hinh da giac, hinh chit nhat hodc gén
nhu hinh chit nhét. T8t hon, néu mot diu hiéu dic trung khéc cua sgi thiy tinh det
duoc st dung 1a chidu dai truc chinh cta mit cit ngang nim trong khoang tir 6 dén
40um, cy thé 13 ndm trong khoang tir 15 dén 30um, va chidu dai cua truc phu cta
niét cit ngang nim trong khoang tir 3 dén 20 um, cu thé 1a nim trong khoang tir 4
dén 10pm. Pdng thoi, soi thiy tinh det ¢6 mét do thé tich cang cao cang tdt, nghia 1a
dién tich mit cit ngang cia s¢i thuy tinh dién ddy hinh chit nhét tuéng tugng bao
quanﬁ mit cit ngang cua soi thuy tinh cang chinh xédc cang tét, t6i mirc it nhét 1a
70%, tét hon 14 it nhat 80% va dic biét tét hon 14 it nhit 85%.

Pé gia ¢ hdn hop dic theo sang ché, ciing c6 thé su dung hdn hop cua soi
thiy tinh ¢6 mit cit ngang hinh tron va mit cit ngang khong tron, trong d6 tét hon
néu ty 18 soi thiy tinh det chiém wu thé, tic 1a chiém trén 50% trong lugng trong|
tdng luong soi.

Tét hon, néu thanh phin (B) duoc chon tir nhém bao gdm: s¢i thiy tinh loai E
(theo tiéu chudn ASTM D578-00, soi nay bao gdm 52-62% silic dioxit, 12-16%
nhoém oxit, 16-25% canxi oxit, 0-10% borax, 0-5% magie oxit, 0-2% oxit kim loai
kiém, 0-1,5% titan dioxit va 0-0,3% sit oxit; t6t hon néu ching c6 ty trong
2,58+0,04 g/cm3 , md dun dan hodi kéo ndm trong khoang tir 70 dén 75 GPa, d0 bén
kéo ndm trong khoang tir 3000 dén 3500 MPa va do gian dai khi dat ndm trong
khoang tir 4,5 dén 4,8%), sgi thay tinh loai A (63-72% silic dioxit, 6-10% canxi oxit,
14-16% natri va kali oxit, 0-6% nhom oxit, 0-6% bo oxit, 0-4% magie oxit), sgi thiy
tinh loai C (64-68% silic dioxit, 11-15% canxi oxit, 7-10% natri va kali oxit, 3-5%1
nhom oxit, 4-6% bo oxit, 2-4% magie oxit), sgi thiy tinh loai D (72-75% silic dioxit,

0-1% canxi oxit, 0-4% natri va kali oxit, 0-1% nhom oxit, 21-24% bo oxit), soi
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bazan (soi khoang cé thanh phén gén ding: 52% SiO,, 17% Al,03, 9% CaO, 5%
MgO, 5% Na,0, 5% sdt oxit, va ca cac oxit kim loai kﬁéc), soi thuy tinh loai AR
(55-75% silic dioxit, 1-10% canxi oxit, 11-21% natri va kali oxit, 0-5% nhom oxit,
0-8% bo oxit, 0-12% titan dioxit, 1-18% ziriconi oxit, 0-5% sét oxit) va cac hon hop
cua ching.

Phuong 4n dugc uu tién ctia thanh phan (B) 14 soi thuy tinh ¢6 d6 bén cao dua
trén hé ba thanh phén silic dioxit-nhém oxit-magie oxit hodc hé bdn thanh phén silic
dioxit-nhom oxit-magie oxit-canxi oxit, trong d6 tong lugng silic dioxit, nhom oxit
va magie oxit it nhit bang 78% trong lugng, tt hon 1a bang it nhit 87% va tét hon
nita 1a bing it nhat 92%, tinh theo tng luong soi thay tinh.

Cu thé, t5t hon néu soi duoc sir dung c6 thanh phan bao gdm 58-70% trong
lugng silic dioxit (SiO,), 15-30% trong lugng nhém oxit (Al,O3), 5-15% trong luong
magie oxit (MgO), 0-10% trong lugng canxi oxit (CaO) va 0-2% trong lugng céac
oxit khac, vi du nhu ziriconi dioxit (ZrO,), bo oxit (B,03), titan dioxit (TiO,) hoac}
lithi oxit (Li,O). Theo mdt phuong an khac, s¢i thiy tinh ¢6 dd bén cao c6 thanh
phan bao gdm 60-67% trong luong silic dioxit (SiO,), 20-28% trong lugng nhdém
oxit (Al,O3), 7-12% trong lugng magie oxit (MgO), 0-9% trong lugng canxi oxit
(CaO) va 0-1,5% trong lugng cac oxit khac, vi du nhu ziriconi dioxit (ZrO,), bo oxit
(B,03), titan dioxit (TiO,), lithi oxit (Li,O).

Dugc dic biét vu tién néu soi thiy tinh ¢6 d6 bén cao ¢6 thanh phin sau day:
62-66% trong lugng silic dioxit (SiO,), 22-27% trong hf(_mg nhom oxit (Al,03), 8-
12% trong lugng magie oxit (MgO), 0-5% trong lugng canxi oxit (Ca0), 0-1% trong
lugng céc oxit khéc, vi du nhu ziriconi dioxit (ZrO,), bo oxit (B,03), titan dioxit
(Ti0,), lithi oxit (Li,O).

Soi thuy tinh c6 do bén cao v&i dd bén kéo 16n hon hodc béng 3700 MPa, tbt
hon 1a d6 bén kéo it nhit bing 3800 hoic 4000 MPa, do gian dai khi dat it nhét 1a
4,8%, t6t hon 1a it nhit 4,9 hodc 5,0%, va md dun dan hdi khi kéo 16n hon 75 GPa,
t5t hon 12 16n hon 78 hodc 80 GPa, trong d6 cac dic tinh cua sgi thiy tinh nay duogc
xac dinh trén ting soi riéng 18 (soi don nguyén thay) c6 duong kinh 10pm va chidu
dai 12,7mm, & nhiét d6 23°C va do 4m khong khi tvong dbi 50%. Vi du cu thé vé

cac soi thiy tinh c6 4% bén cao nay cda thanh phén (B1) 1a soi thuy tinh loai S 1a san
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phdm c& 995 ciia Owens Corning, soi thuy tinh loai T 13 san phdm cua Nittobo,
HiPertex, s¢i thily tinh loai 3B, HS4 1a san phdm cta Sinomalinjing Fiberglass, s¢i
thity tinh loai R 12 san phidm cuia Vetrotex, va soi thuy tinh loai S-1 va S-2 1a san
phim ctia AGY.

So1i thuy tinh (s¢i lién tyuc) dugce st dung theo sang ché, vi du, dudi dang sgi
thd c6 dudng kinh (d6i vdi soi thay tinh tron) hodc truc phu ctia mit cit ngang (d6i
v6i soi thity tinh det) ndm trong khoang tir 8 dén 20pum, t5t hon 12 ndm trong khoang
tir 12 dén 18pum, trong d6 mit cit ngang cua soi thiy tinh nay c6 thé 13 hinh tron,

hinh ovan, hinh elip, hinh elip thit, hinh da gi4c, hinh chit nhit hodc gin nhu hinh

chit nhét. Soi dugc dic biét uu tién 1a sgi dugce goi 1a soi thiy tinh det ¢o ty 1€ cac
truc cua mat ct ngang, tirc la ty 1€ truc chinh véi truc phu cia mat cit ngang nam
trong khoang tir 2,5 dén 5. Soi lién tuc ¢6 thé duge tao ra tir cac loai soi thdy tinh da
mo ta trén ddy, va soi lién tuc trén co s& soi thly tinh loai E va cac loai sgi thiy tinh
c6 d6 bén cao 1a dugc wu tién. Cac sgi lién tuc nay duoc dua vao hdn hop dic
polyamit theo sang ché bing cac phwong phap da biét dé tao ra hat duoc gia cb bing
soi dai, cu thé 1a bang phuong phap din kéo, trong d6 ranh soi lién tuc (soi tho)
duoc tAm w6t hoan toan bang polyme néng chay va tiép d6 dugc 1am ngudi va cit
ngén. Tt hon, néu hat dugc gia ¢d bang soi dai thu duge theo cach nay, ¢6 chidu dail
hat nim trong khoang tir 3 dén 25mm, cu thé 13 ndm trong khoang tir 4 dén 12mm,
¢6 thé duoc gia cong tiép thanh san phdm dic bing cac phwong phap gia cong thong
thuong (vi du nhu duc ép lyc va ép).

Péi v6i thanh phin (B), cac soi thiy tinh loai E ¢6 mit cit ngang khong tron
(soi phing) va c6 ty 18 cta truc chinh cta mit cit ngang véi truc phu ctia mit cét
ngang it nhit 13 2,5 va/hodic soi thiy tinh c6 d6 bén cao c6 mit cit ngang hinh tron
hodc mit cit ngang khong tron va c6 thanh phin thay tinh cha yéu dua trén thanh
phén silic dioxit, nhom oxit va magie oxit, trong d6 luong magie oxit (MgO) nim
trong khoang tir 5 dén 15% trong lwong va lwong canxi oxit nim trong khoang tir O‘
dén 10% trong lugng la dugc vu tién. |

Tt hon, néu soi thity tinh ctia thanh phén (B) dudi dang soi thay tinh det loai
E c6 ty trong ndm trong khoang tir 2,54 dén 2,62 g/cm’, mé dun dan hdi khi kéo ndm

trong khoang tir 70 dén 75 GPa, d6 bén kéo ndm trong khoang tir 3000 dén
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3500 MPa va do gidn dai khi dat nim trong khoang tir 4,5 dén 4,8%, trong d6 dic
tinh co hoc nay dugc xac dinh dua trén céc soi ri€ng r& c6 duong kinh 10um va
chiu dai 12,7mm, & nhiét d 23°C va d 4m khong khi tuong dbi 50%.

Céc soi thily tinh theo sang ché ¢ thé c¢6 kich thudc thich hop di v6i chét

"déo nhiét, cy thé 1a d6i vai polyamit, chira chét lién két trén co s& hop chét amino-
hodc epoxysilan

T6t hon, néu lugng thanh phan (C) ndm trong khoang tir 0,5 dén 8% trong
lwong, tét hon nita 12 ndm trong khoang tir 1 dén 6% trong lwong va dic biét tdt hon
1a ndm trong khoang tir 0,5 dén 4,5% trong luong.

T6t hon, néu thanh phan (C) 14 chit phu gia LDS ¢6 hé sé hép thu dbi véi buc
xa UV, VIS hoic IR 1a khac 0, chét phu gia nay khi tiép xtic véi birc xa dién tir, t6t
hon 13 & dang burc xa laze, s€ tao ra mam kim loai ma trong qud trinh ma kim loai
bing phuong phap héa hoc, cdc mdm nay s& thic dAy va/hoidc cho phép va/hodc ting
cudng qué trinh ling pht 16p kim loai dé tao ra cac ranh dan dién & cac vi tri dugce
chiéu birc xa ctia chung trén bé mit ctia san phdm dc, trong d6 t&t hon nu chit phu
gia LDS c¢6 kha ning hép thu trong cac viing birc xa kha kién va hdng ngoai, vé6i hé‘
s6 hép thu it nhat 13 0,05, t&t hon 14 it nhét 0,1 va cu thé 13 it nhét 0,2, va/hodc thiét
bi hip thu duge bd tri dé truyén niang lugng birc xa cho chét phu gia LDS.

Tt hon, néu thanh phan (C) 1 chit phu gia LDS c6 ¢& hat trung binh (D50)
nim trong khoang tir 50 dén 20000 nanomet, t&t hon 13 tir 200 dén 15000 nanomet
va dic biét tdt hon 1a tir 300 d&n 5000 nanomet, va/hodc ty 1€ kich thudc t6i da béng
10, cﬁ thé 1a t6i da bé‘lng 5. Chi sb6 D50, 1a thuéc do c& hat, cling 1a thudce do ¢ hat
trung binh, véi 50% thé tich mau c6 ¢& hat min hon gia tri D50, va 50% con lai cta
mau ¢6 ¢& hat thd hon gid tri D50 (trung binh).

Theo mdt phwong 4n duge wu tién, thanh phan (C) 1a chét phu gia LDS (taol
cAu tric truc tiép béng laze) dugc chon tir nhom céc oxit kim loai, cu thé 1a cac oxit

con dugce goi la spinel c6 cong thirc hoa hoc chung 1a
AB,04

trong d6 A thé hién cation kim loai c¢6 hoa tri 2, trong d6 t6t hon néu A dugc

chon tir nhém bao gom: magie, dong, coban, kém, thi€c, sdt, mangan va niken va hon
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hop cda chung;

B thé hién cation kim loai ¢6 hoa tri 3, trong do t5t hon néu B dugc chon tir
nhom bao gff)m: mangan, niken, déng, coban, thiéc, titan, sit, nhom va crom va hdn
hop cta chung,

trong d6 dic biét tdt hon néu chét phu gia LDS 14 spinel ddng sét, magie-
nhdm oxit chtra ddng, oxit hdn hop ddng-crom-mangan, oxit hdn hop ddng-mangan-
sat, tily ¥ mdi chét nay c6 vi tri khuyét oxy, hoic cac mudi va oxit ciia ddng, cu thé
nhu oxit ddng (I), oxit ddng (II), ddng phosphat kiém, déhg hydroxit phosphat, dong
sulphat, va chét phtc chra kim loai, cu thé 1a phuc chéit chelat chua déng, thiéc,
niken, coban, bac {/é paladi hodc hdn hop cta cac hé nay, va/hodc cu thé 1a duoc
chon tir nhém sau: oxit hdn hgp ddng-crom-mangan, oxit hdn hop ddng-mangan-sit,
déng—crom oxit, kém-sét oxit, coban-crom oxit, coban-nhoém oxit, magie-nhom oxit,
va céc hdn hop va/hodc dang dugce xir ly bé mit cla ching va/hodc cac dang co vi tri
khuyét oxy ctia chung. Vi du vé cac hé nay c6 thé 1a cac hé duge mo ta trong WO-A-
2000/35259 hodc trong tai li€u Plastics 92 (2002) 11, 2-7.

- Ngodi ra, 6t hon néu thanh phin (C) dugc chon trong sé cic hop chét
phosphat, phosphat ngung ty, phosphonat, phosphit va anion hydroxit-phosphat oxo
hén hop ctia ddng (Cu), thiéc (Sn) va/hoic sit (Fe), cu thé 1a thiéc triphosphat
(CAS 15578-32-3), ddng tri-phosphat (CAS 7798-23-4), ddng diphosphat
(CAS 10102-90-6), ddng hydroxit phosphat (CAS 12158-74-6) va hdn hop cua
ching.

Ciing t6t hon néu, chdt phu gia LDS (tao ciu tric truc tiép bang laze) lam
thanh phén (C) dugc chon tir nhém bao g@)m cac oxit kim loai, oxit kim loai hdn hop,
hydroxit oxit kim loai va sulphua oxit kim loai trén co s& thiéc. Chat phu gia LDS
duge dic biét vu tién 1a thiée oxit va thiée oxit pha tap chét, trong d6 viéc pha thém
tap chét nay co thé duoc thyuc hién véi antimon, bismut, molybden, nhom, titan, silic,
sit, ddng, bac, paladi va coban. Thiéc oxit pha tap antimon, titan hodc ddng 1a dugc
dic biét vu tién. Ngoai ra, cdc hdn hop cla thiéc oxit va it nhit mot oxit kim loai
khac, cu thé 1 antimon oxit dugc vu tién lam chit phu gia LDS. Oxit kim loai khélc|
str dung & day, khong chi 13 cac oxit kim loai khéng mau c6 chi sé khiic xa cao, cu

thé nhu titan dioxit, antimon (ITI) oxit, k€m oxit, thiéc oxit va/hodc ziriconi dioxit,
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ma coOn ca céc oxit kim loai mau, vi du nhu crom oxit, niken oxit, déng oxit, coban
oxit va cu thé 1a sit oxit (Fe,03, Fe;0y) cling dugc st dung. Chét phu gia LDS duogc
dic biét uu tién sir dung 13 hdn hop cua thiée oxit va antimon (I1I) oxit.

Tt hon, néu thiée oxit pha tap chét hodc hdn hop oxit kim loai hoac thiéc oxit
duoc tao thanh dang 16p trén nén dang tAm, cu thé 1a silicat dang 16p, vi du nhu mica
tr nhién hodc téng hop, bot talc, cao lanh, tAm thuy tinh hodc tAm silic dioxit. D&
lam 16p nén cho oxit kim loai, mica hodc cac tAim mica dugc ddc biét vu tién. Ngoai
ra, cac oxit kim loai dang tAm, vi du nhu sét oxit, nhém oxit, titan dioxit, silic dioxit
dang tm, polyme dang tinh thé 1éng (Liquid Crystal Polyme: LCP), chit tao mau
anh toan ky hoic phién graphit dugc phu ciing c6 thé dung lam 16p nén.

Céac chét phu gia LDS duoc dédc biét vu tién 1a cac chét trén co sé mica, trong
d6 bé mit mica dugc phd thiéc oxit pha tap kim loai. Dac biét dugc wu tién la thiéc
oxit pha tap antimon. Vi du v& cac chét phu gia LDS c¢6 ban trén thi trudng theo séng
ché bao gdm: Lazerflair LS820, LS825, LS830 va Minatec 230 A-IR, san phdm cta
Merck, va Stanostat CP40W, Stanostat CP15G hoac Stanostat CP5C, san phém cua
Keeling& Walker.

Do d6, cac chit phu gia LDS trén co sé ddng va/hoic thiée duge wu tién lam
thanh phan (C). Tét hon, néu thanh phan (C) dwgc chon tir nhém bao gbm thiéc oxit,
thiéc oxit pha tap kim loai hodc oxit kim loai, thiéc oxit pha tap antimon, mica dugc
phu oxit kim loai, mica duge phii thiéc oxit pha tap antimon, hdn hop cua thiée oxit
va antimon oxit va tiy ¥ oxit kim loai khéc, spinel, ddng-crom oxit; ddng oxit, dong
hydroxit, ddng hydroxit phosphat, ddng phosphat, ddng phosphat kiém hozc hdn hop
va td hop cua cac chét nay

Dic biét duge uu tién 1a cac chit phu gia LDS (do két hop v6i chét 1am cham
ngon Itra khong chira halogen va soi thily tinh gia cudng, ching lam cho hdn hop
dac 06 cac dic tinh co hoc rét t6t), ddng phosphat kiém, ddng hydroxit phosphat,
ddng-thiéc phosphat, ddng-thiéc phosphat kiém, thiéc phosphat, thiéc phosphat kiém
va thiéc oxit pha tap antimon, trong d6 t6t hon néu cac chit phu gia nay dugc st
dung két hop v6i mica. Nho viée thay thé cac chét phu gia LDS trén co s& spinel, vi
du nhu déng cromit, béng cac chét phu gia LDS dugc dédc bi€t vu tién nay, cac tinh

chét co hoc duge cai thién dang ké trong cac hdn hop dic tuong ty khac. Do d6, do
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gidn dai khi dat va do bén kéo dut dugce ting thém ti 10 dén 20%, do bén va déap va
d6 bén va dap khia ranh ting thém 40% va gia tri HDT A tang thém 10%. Gia tri
HDT B cta cac hdn hop dac dugce dac bi€t wu ti€n nay ciling cao hon it nhét 5°C so
v6i hdn hop diic trén co so spinel dbi chimg.

Hdn hop dic theo sang ché chira chit 1am chdm ngon lira khdng chira halogen
(thanh phén (D)) v6i luong nim trong khoang tir 8 dén 18, t&t hon 14 tir 9 dén 16 va
dic biét tdt hon 1a tir 10 dén 15% trong luong. Tbt hon, néu thanh phén (D) chta
chit 1am chdm ngon lira chira phospho, t&t hon néu 1a phosphazen, mubi cua axit
phosphinic va/hosc mudi ciia axit diphosphinic (thanh phin D1), véi lwong ndm
trong khoang tir 60 dén 100% trong luong, t6t hon 14 tir 70 dén 98% trong luong, déc
biét t&t hon 1a tir 80 dén 96% trong lwong va chét co tac dung hiép ddng chira nito
va/hodc chit 1am chdm ngon Itra chira nito vi/hodc phospho (thanh phén D2) véi
lwong nidm trong khoang tir 0 dén 40% trong lugng, hodc tir 2 dén 30% trong lugng,
hodc tir 4 dén 20% trong lugng, trong d6 t6t hon néu thanh phén D2 duogc chon tir
melamin hoac san phém ngung tu ciia melamin, cu thé nhu melem, melam, melon,
hoic cac san phim phan ‘mg cla melamin vé6i ‘axit poiyphosphoric hodc cac san
phdm phan mg cta san phim ngung tu cta melamin vé6i axit polyphosphoric hodc
hdn hop ctia no, cu thé 1a melamin polyphosphat.

Melamin polyphosphat 13 dic biét duoc wu tién 1am thanh phéan (D2). Céc
chét 1am chim ngon lra nay 1a da biét trong linh vyc nay. Cu thé, co thé tham khéao
tai liéu DE 103 46 3261, va ndi dung clia toan b tai liéu ndy duoc dua vao day dé
tham khdo.

Mudi kim loai ciia axit phosphinic va/hodic axit diphosphinic va/hodc cic
polyme cua chung, trong d6 ion kim loai tr nhém chinh thir 2 hodc thr 3 hodc nhom
chuyén tiép trong bang tuin hoan dwoc wu tién 1am thanh phin (D1) va tét hon néu
cac géc hitu co 1a C;-Cy alkyl, mach théng hodc mach nhénh, va/hodc aryl, alkylen,
arylen, alkylarylen hodc arylalkylen. Nhom, canxi, bari va kém dugc dic bi¢t vu tién
lam ion kim loai.

Trong hdn hop cac thanh phan chét 1am chidm ngon ltra (D1) va (D2), hop
chét l;im loai chira oxy-, nito- hodc Iuu huynh c6 thé tuy ¥ duge bd sung thém véi

lwong nam trong khoang tur 0,5 dén 10% trong lugng, t5t hon 1a tir 0,5 dén 5% tinh
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theo thanh phén (D) nén con duge goi 1a “chét lam dn diﬁh kha ning lam chdm ngon
lira” (thanh phan (D3)). Cac kim loai dugc wu tién & day 1a nhom, canxi, magie va
kém. Céac hop chit thich hop dwgc chon tir nhém bao gbm cac hop chit oxit,
hydroxit, cacbonat, silicat, borat, phosphat, stanat va hdn hop cua cac hgp chét nay,
vi dy nhu oxit-hydroxit hodc oxit-hydroxit-cacbonat. Vi du vé cac hop chit nay bao
gém magie oxit, canxi oxit, nhdm oxit, kém oxit, magie hydroxit, nhdm hydroxit,
boehmit, dihydrotalxit, hydrocalumit, canxi hydroxit, thiéc oxit hydrat, kém
hydroxit, kém borat, k&m sulphua, k€m phosphat, kém cacbonat, canxi cacbonat,
canxi phosphat, magie cacbonat, k&m silicat kiém, k&m stanat, canxi stearat, kém
stearat, magie stearat, bari stearat, kali palmitat va magie behenat. Do d6, vé6i céc
hdn hop dac déo nhiét theo sang ché va san phém dac dugce tao ra tir hdn hop nay,
can phai nhin manh thém réng, trong hdn hop véi cac dic tinh rat t6t dd mo ta trén
day, kha ning 1am cham ngon ltra nbi troi dugc duy tri. Theo tiéu chudn phan loai
UL, hdn hop duc thude loai VO ddi voi cac miu thu nghiém c6 dd day nam trong
khoérig tir 0,8 dén 3,2mm (UL-94, thir nghiém theo tiéu chudn cua phong thi nghiém
Underwriters Laboratories (U.L.), xem trang web www.ulstandards.com).

Copolyamit theo sang ché chira chit lam cham ngon lira thudc nhém “V0”
ngay c4 khi khong cin bd sung chét co tac dung higp dong (D2). Do d6, tot hon néu
diéu kién 1am chim ngon lira chi 14 duge lam tir cdc thanh phdn D1 va D3. Chét 1am
chdm ngon Itra dugc ddc biét wu tién 1a nhém dietylphosbhinat v6i lwong nim trong
khoang tir 11 dén 16% trong lugng, tinh theo té)ng luong hdn hop duac, dic biét tbt
hon néu chira 0,2 dén 1,0% trong lugng melamin polyphosphat trong hén hop, trong,
d6 théng tin vé lugng trong mdi trudng hop lién quan dén toan bd hdn hop duc (tbng
lwgng céc thanh phén tir A dén F).

T6t hon, néu ty 18 thanh phin (E) nim trong khoang tir 0 dén 25% trong
lugng, tét hon 12 ndm trong khoang tir 0 dén 15% trong lugng va dic biét tét hon 1a
nam trong khoang tir 2 dén 15% trong lugng hodc tir 3 dén 10% trong lugng. Vi du,
bot talc, da phén ho#ic canxi cacbonat c6 thé tao thuén loi cho viée tao ra cdc mam
kim loai hogc lam gia tdng kha ning bam dinh ciia c4c rinh din dién trén 16p nén.

Pé lam cac chit don dang hat ctia thanh phz‘?m (BE), tAt ca cac chit don ma

ngudi c6 hiéu biét trung binh trong linh vuc nay da biét déu c6 thé duoc st dung. Cu
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thé, cac chét nay bao gé)ln cac chit don dang hat duoc chon tir nhém bao gdm bot
talc (magie silicat), mica, silicat, thach anh, volastonit, cao lanh, axit silixic, magie
cacbonat, magie hydroxit, da phén, canxi carbonat dang nghién hodc két taa, voi, da
feldspat, chét tao mau vd co, vi dy nhu st oxit hoic sét—mangan oxit hodc cu thé 1a
céc chit tao mau tréng nhu bari sulphat, ké€m oxit, k&€m sulphua, litopon va titan
dioxit (dang rutil, anataza), kim loai hoic hop kim c6 tir tinh vinh ciru hodc c6 thé tir
héa, chit ddn silicat hinh ciu rong, nhém oxit, bo nitrua, bo cacbua, nhém nitrua,
canxi florua va hdn hop ctia chiing. Cac chit don nay ciing c6 thé dwgc xir ly bé mit.

Déi v6i thanh phan (E), hdn hop dic theo sang ché tuy ¥ chira cac chét tao
mau tring vd co v6i lugng ndm trong khoang tir 1 dén 10, t6t hon 1a nim trong
khoang tir 1 dén 8 va dic biét tot hon 14 ndm trong khoang tir 1,5 dén 6% trong
lwgng, tinh theo téng lugng hdn hop duc. Tt hon, néu thanh phan (E) ciing ¢6 thé
chi bao g?)m céc chét tao mau tréng vO co, duoc chon tir nhém bao g@)m bari sulphat,
k&m oxit, k&€m sulphua, litopon va titan dioxit (dang rutil, anataza), trong d6 t6t hon
néu chit tao mau tring c¢6 ¢& hat trung binh (D50) ndm trong khoang tir 0,1 dén
40pm, t6t hon 13 ndm trong khoang tir 0,1 dén 20pm, cu thé 1a nim trong khoang tir
0,1 dén 10pm. Kém sulphua 1a chit dugc dic biét wu tién. Oxit kim loai duoc st
dung lam thanh phan D khac v6i thanh phan C va E.

- Tt hon, néu cac chit don (thanh phin E) c6 ¢& hat trung binh (D50) nim
trong khoang tir 0,1 dén 40pm, t6t hon 1a ndm trong khoang tir 0,2 dén 20um, va cu
thé 12 ndm trong khoang tir 0,3 dén 10pum. M6t dang chit don dang hat trong d6 ca ty
18 canh L/b1 va L/b2 déu khong 16n hon 10, cu thé 1 khong 16n hon 5, trong d6 ty 18
canh duoc thé hién bﬁng ty 1€ thuong sb cua chiéu dai l6n nhit L cta hat véi chiéu
rong trung binh ctia n6 bang bl hoic b2 1a dwoc uvu tién. O day, bl va b2, vudng goc
v6i nhau, ndm trong mit phing vudng goc voi chiu dai L.

V& mit tu nhién, d6i v6i thanh phan (F), hdn hop duc polyamit déo nhiét theo
sang ché con chira cac chira chit phy gia thong thudng ma ngudi c6 hiéu biét trung
binh trong linh vuc nay da biét & dang chét phu gia (F), tdt hon 1a duge chon tur
nhém bao gém cac chét sau: chit lién két, chit 6n dinh, chét rc ché 1430 hoa, chét
chéng oxy hoa, chit chéng ozon, chit 6n dinh anh sang, chét dn dinh tir ngoai, chit

hép thuy tr ngoai, chit chin tia tt ngoai, chét dn dinh nhiét vé co, cu thé 1a dya trén
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ddng halogenua v halogenua kim loai kidm, chét 8n dinh nhiét hitu co, chit phu gia
dan dién, muoi than, chét ting tring nho hiéu Gng quang hoc, chit trg gia cOng, chéq
tao mam tinh thé, chét thic déy qué trinh két tinh, chét 1am cham két tinh, chét trg
chéy,_chét lam tron, chét trg thao khuon, chit déo hoa, chit mau hitu co, cu thé 1a
thudc nhuém khong phai thanh phan D, chét danh d4u va hdn hop ctia ching.

Ngoai ra, séng ché dé cap dén bd phan (san phim duc), cy thé 1a bd phén co
khe dén dién trén co s& hdn hep dic nhu néu trén. Linh vuc st dung cua cong ngh¢
san xudt MID 1a san xuét 6 to, tu dong héa cong nghiép, k§ thuat y hoc, nganh thiét
bi gia dung, dién t& dan dung, cong nghé vién thong, cdng nghé phan tich va do
luong, nganh ché tao may, va ca linh vuc hang khong vii try. Do do, sang ché con dé
cap dén san phim, cu thé 1a dé cép dén thiét bj lién két, chira san phim dac dugc tao
ra tlr hdn hop duc theo sang ché. Theo mét phwong 4n, thiét bi lién két nay dwoc st -
dung dé tao ra anten.

Vi du, cac san phan diic ndy 13 v6 hodc bd phan vo cia thiét bi dién tir cAm
tay nhu thiét bi tro giup sb c4 nhan (Personal Digital Assistant: PDA, dién thoai di
dong, cac thiét bi vién thong khic, vo hodc by phan vo cua may tinh ¢4 nhan, may
tinh x4ch tay, thiét bj y t€ vi du nhu thiét bi trg thinh, thiét bi cam bién hodc may
phat-dép nhan dang tin sb vo tuyén (Radio Frequency Identification: RFID) hoic
linh kién dung trong linh vuc 6 t6, nhu m6dun ti khi, vo 1éng da chirc nang.

Do c6 thé thiét k& d& dang san phim duc phun chit déo, cac thiét bi lién két ba
chidu c6 thé duoc thuc hién. Ngoai ra, cdc bd phan chirc nang co hoc thong thuong,
¢ thé dugce tich hop, nhu gi4 @, thanh dan, nut 4n, phich cim hodc cic bd phan
khéc. Tuong tu, cic bd phan c6 thé tich hop 14 bd ndi dung cho thiét bi dién/dién tir
va bo nbi dung cho hé théng nhién lidu.

Céac phuong 4n khéc dugce néu trong céc di€m yéu cau bao hd phu thudc.

Vi du thwe hién sang ché

~ Séng ché s& dugc mo ta sau ddy bing cach st dung cdc vi du thue hién sang
ché cu thé (E), va so sanh v6i cac hé kém hiéu qua hon cua giai phap da biét (CE).
Céc vi du thuc hién sang ché néu dudi day ding dé chimg minh cho sang ché va dé

cho thdy sy khéc biét véi giai phap da biét, nhung chung khong duoc dy dinh lam!
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gidi han doi tugng chung cla sang ché nhu dugc xéac dinh trong yéu cau bao ho.

Vi dy tir E1 d¢én E14 va vi du so sanh tit CE1 dén CES

- Thanh phin néu trong cac Bang tir 2 dén 4 dugc.tron trong may €ép dun hai
truc vit, san phém cua Werner va Pfleidererhaving, c6 duong kinh tryc 1a 25mm,
cling v&i cac thong sd gia cong dd chi rd (xem Béang 1). Trong Bang nay, hat
polyamit va céc chét phu gia duoc dinh luong vao ving nap liéu, trong khi soi thay
duoc dinh lugng vao polyme néng chay bing bd phan cip liéu bén c6 3 thung & phia
truée voi phun. Viée tao hat duoc thuc hién bing cach tao hat dudi nuée hoic bing
khudn néng duéi nuée, trong d6 polyme néng chay dugce ép qua khudn kiéu 18 va
duoc tao hat truc tiép sau khi di ra khéi khudn nay bang cach quay dao trong dong
nude. Sau khi tao hat va sdy & nhiét d6 120°C trong 24 gid, cac dic tinh cua hat
dugc danh gia va miu thir nghiém dugce tao ra.

- Céac hdn hop nay dugc dic phun thanh mau thir nghiém bang may duc ap luc
ArburgAllrounder 320-210-750 v&i nhiét d6 xi lanh trong cac ving tir 1 dén 4 duoc

xé4c dinh va nhiét d6 thiét bi dwoc x4ac dinh (xem Bang 1).

Béang 1: Pi€u kién trdn va duc ap luc trong cac vi du va vi du so sanh

Thong s6 tron/gia cong E1-E14, CE1 -CES5S

Thong sb tron Nhiét d6 thung [°C] 300-350
Tdc d6 quay cua truc vit [vong/phut] 180
Cong suat [kg/gio] 8

Thong s dtc ap luc | Nhiét d truc [°C] 320-340
Nhiét d6 khuon [°C] ‘ 80

Bang 2: Thanh phén va tinh chit cta san phdm duc thu duge tir cac Vi du El
dén E7

bonvi | E1 | E2 | E3 E4 | E5 E6 | E7
- % trong
PA 6T/10T (15:85) 39,85|39,85| 38,0 [59,85| 53,0 |39,85/39,85
lugng
% trong
PA 6T/61 (70:30)
lugng
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% tron
PA 61/6T (70:30) e 20 | 20 10 20 | 20
lugng
% tron
Soi thuy tinh loai A e 20 30 20 30 20 | 20
lugng
% trong
Soi thuy tinh loai B 20
lugng
. _ % trong
Chat phu gia LDS 1 4 4 4 4 4
lugng
. _ % trong
Chat phu gia LDS 2 4
luong
. _ % trong
Chat phu gia LDS 3 4
lugng
% tron
FSM-1 ne 15 15 12 15 12 15 15
lugng
% tron
FSM-2 s 0,650,665 0,5 |0,65| 0,5 |0,65] 0,65
lugng
. . % trong
Chat tao mau trang 5,0
lugng
% tron
STAB s 051051( 051051} 050571 0,5
lugng
Mb dun dan hdi khikéo | MPa | 8500 | 8800 | 11200 | 8700 | 11000 8600 | 8500
Do bén kéo durt MPa | 112 | 117 | 120 | 113 | 127 | 130 | 127
Do gidn dai khi dat % 20 122 20 | 2121|2323
D0 bén va dap ¢ nhiét )
kJ/m 35 | 44 32 40 35 48 | 52
do 23°C
Do bén va dap khia ranh s
kJ/m 51 | 7,5 1 55 |62 | 52 | 72 | 75
& nhiét do 23°C
HDT A (1,8 MPa) °C 205 | 212 | 231 | 245 | 255 | 224 | 225
HDT B (0,45 MPa) °C 263 | 264 | 275 |>280| >280 | 269 | 268
Do bong 95 95 90 80 75 94 | 95
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Kha nang ma kim loai ++ | ++ + + + ++ | 4+
UL9%4
2 ngay trong diéu kién
, VO | VO | VO | VO | VO | VO | VO
khi hau ti€u chuéan
VO | VO | VO | VO | VO | VO | VO
7 ngay & nhiét 36 70°C !
Kha nang han (40 day
, L mm L7 1,7 1,2 | 1,7 1,2 | 17| 1,7
tam khong c6 vet r0)

Béng 3: Thanh phén va tinh chét ctia vat phim thu duge tir Vi du so sanh CE1

dén CE5S
Ponvi | CEl CE2 CE3 | CE4 | CE5
Théanh phan
% trong
PA 6T/10T 57 67 65,5 | 65,5
luong
% trong
PA 61/6T (30:70) 57
lugng
: % trong
PA 61/6T (70:30)
luong
% trong
Soi thuy tinh loai A 30 30 20 30
lugng
% trong
Soi thuy tinh loai B 30
luong
, % trong
Chét phu gia LDS 1 4 4
lugng
. % trong
Chat phu gia LDS 2
lugng
% trong
FSM-1 12 12 15
luong
% trong
FSM-2 0;5 095 0)5
lugng
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% trong

STAB 0,5 0,5 0,5 0,5 0,5

, luong

Tinh chat
M0 dun dan hoi khikéo | MPa | 10800 | 9600 | 8600 | 10800 | 11000
Db bén kéo dit MPa 121 128 113 140 145
Do gidn dai khi dat % 1,6 1,9 2,1 1,8 2,0
Do bén va dap 23°C kJ/m* 43 47 37 32 40
D6 bén va dap khia ranh )
kJ/m 5,3 7,6 7,1 7,8 8,3

¢ nhiét do 23°C
HDT A (1,8 MPa) °C 260 258 247 248 249
HDT B (0,45 MPa) °C >280 >280 | >280 | >280 | >280
Do bong 70 74 78 76 78
Kha ndng ma kim loai - - - + +
UL9%4

2 ngay trong diéu kién
VO VO VO HB HB

khi hau tiéu chuén
' V0 VO VO | HB | HB

7 ngay & nhiét do 70°C

Kha néng han (d¢ day
. . mm 1,2 1,2 1,7 1,2 1,2
tam khong c6 vet ro)
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Béang 4: Thanh phén va tinh chit ciia san phim thu dwgc tir Vi du E8 dén E14

Donvi | E8 | E9 | EI10 | E11 | E12 | E13 | El4
PA 6T/10T (15:85) | % trong | 49,85 69,85 | 33 33 40 40 |
lugng
PA 61/6T (30:70) | % trong 49,85
lugng
PA 61/6T (70:30) | % trong | 10 10 20
lugng
PPE type A % trong 20 20 20
luong
Soi thuy tinh loai | % trong 20
A lugng
Soi thuy tinh loai | % trong 30 30
20 20 10
B lugng
Soi thuy tinh loai | % trong 20
C lugng
Chét phu gia LDS | % tron
phu g o trong 4 4 A
1 luong
Chét phy gia LDS | % tron
phy g o trong 4 4 4
2 luong
Chat phu gia LDS | % trong A
3 lugng
FSM-1 % trong
15 15 15 12 12 15 15
lugng
FSM-2 % trong
0,65 | 0,65 | 0,65 | 0,5 0,5 0,5 0,5
lugng
STAB %trong | 0,5 | 0,5 | 0,5 0,5 0,5 0,5 0,5
lugng
Mo dun dan hoi MPa | 8500 | 8800 | 5700 |10200| 10300 | 8500 | 9000
khi kéo
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Do bén kéo dut MPa | 118 | 110 | 98 | 148 | 146 | 108 | 132
D6 gidn dai khi dit| % 23 120 | 27 | 23| 24 | 20 | 23
Db bén va dap kI/m* | 48 | 35 | 33 | 48 44 35 41
23°C

Pobénvadipkhia| ki/m* | 7,8 | 6,1 | 55 | 80 | 7.8 | 57 | 6,3
ranh & nhiét do

23°C

HDT A (1,8 MPa) °C | 232 | 234 | 174 | 231 | 230 | 200 | 180
HDT B (0,45 MPa)| °C | 273 | 273 | 269 | 270 | 270 | 255 | 257
P bong 85° 92 | 88 | 8 | 94 94 90 94
Khé ndng ma kim - + | ++ + ++ ++ ++ ++ |
loai

UL9%4

2 ngay ¢ diéu kién - VO | VO | VO | VO | VO | VO | V0
thoi tiét tiéu chuén - VO | VO | VO | VO | VO | VO | VO

7 ngay & nhiét do

70°C .

Kha nang han (d6 mm | 17 | L7 | 1,7 | 1,2 | 1.2 1,2 1,7

day tAm khong ¢

vét 1)

Céc vit liéu chinh:
PA 61/6T (70:30):

PA 61/6T (30:70):

PA 6T/10T:
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Polyamit thom mt phdn dang v dinh hinh trén co sé axit
terephtalic (30% mol), axit isophtalic (70% mol) va 1,6-
hexanediamin, c¢6 nhiét do chuyén hoa thuy tinh 1a 125°C va
do nhot cua dung dich 1a 1,54.

Polyamit thom mot phan, két tinh mot phén trén co s axit
terephtalic (70% mol), axit isophtalic (30% mol) va 1,6-
hexanediamin, c6 diém néng chay 1a 325°C va do nhét cta
dung dich 14 1,58.

Polyamit thom mét phan, két tinh mot phin trén co s& 1,6-
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hexanediamin (15% mol), 1,10-decandiamin (85% mol) va
axit terephtalic, c6 diém néng chay 1a 305°C va do nhét cua
dung dich 14 1,62.
PPE loai A: Bondyram 6008, PPE dugc cai bién b%mg anhydrit maleic,
Polyram |
Soi thuy tinh loai A: CPIC ECS 301 HP, chiéu dai 3mm, duong kinh 10um, CPIC,1
Trung Qudc, (soi thiy tinh c6 tiét dién ngang hinh tron)
Soi thuy tinh loai B: CPIC ECS 301 T, chiéu dai 3mm, chidu rong 24um, d6 day
| 8um, ty 18 truc cua cac truc tiét dién ngang = 3, CPIC, Trung
Qudc (soi thuy tinh dang phing)
Soi thuy tinh loai C: HPXSS PAX95 10-4, chiéu dai 4mm, dudng kinh 10um, san
pham cta Owens Corning Vetrotex, Phép, (soi thiy tinh co tiét
dién ngang hinh tron) .
Chat phu gia LDS 1: Shepherd Schwarz 30C965 (cong ty Shepherd Color), dong
cromit (CuCr,0,), c& hat trung binh br?mg 0,6pm.
Chét phu gia LDS 2: Fabulase 322 S, ddng (IT) hydroxit phosphat, Budenheim
Chét phu gia LDS 3: Fabulase 330, phosphat kim loai trén co s thiéc, Budenheim
Chét tao mau tring: Titan dioxit KRONOS 2222, chit tao mau tring chira >92,5%
| titan dioxit. Rutil. Lép phi: Al, Si, polysiloxan. ds, bing
0,21pm.
D bang 4,0g/cm?.
FSM-1 Exolit®OP1230, mudi phospho hitu co (Clariant Produkte
GmbH), chit 1am chdm ngon Itra

FSM-2 Melapur 200/70, melamin polyphosphat (BASF)

Céac phép do dugc thuc hién theo tiéu chuén sau va trén cdc miu thi nghiém

sau.

Céc thong s co hoc (nhiét)
Mb dun dan hdi khi kéo dugc x4c dinh theo tiéu chudn ISO 527 véi tbe do
kéo 12 1 mm/phut, va tmg suét chay, d6 bén kéo dut va do gian dai khi dut duge xac

dinh theo tiéu chudn ISO 527 véi toc d6 kéo 50mm/phut (d6i véi miu khong duge
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gia ¢8) hoic véi tbe do kéo 5 mm/phut (d6i v6i mau duge gia ¢b) & nhiét d 23°C,
trong d6 ta kéo ISO: tiéu chudn ISO/CD 3167, loai nhdm Al, 170 x 20/10 x 4mm,
dugce st dung 1am mau thir nghiém.

D6 bén va dép va do bén va dap khia ranh Charpy dugc xac dinh theo tiéu
chuén ISO 179 trén thanh tht nghiém ISO, tiéu chuin: ISO/CD 3167, loai B1, 80 x
10 x 4mm & nhiét d6 23°C. Ddc tinh nhiét (nhiét do néng chay (T,,), entalpy nong
chiy (AH,,) va nhiét do chuyén héa thiy tinh (T,)) dugc xac dinh theo tiéu chun
ISO 11357-11-2 dbi v6i cac hat. Phép do nhiét lugng bang tia quét vi phan
(differential scanning calorimetry: DSC) dugc thuc hién véi tbe do gia nhiét
20°C/phat. Dbi véi nhiét d6 chuyén hoa thiy tinh (Ty), nhiét d6 cua giai doan gifra!
va diém ubn dugc thong béo.

Do nhét twong dbi (Mret) duge xac dinh & nhiét dd 20°C theo tiéu chuin DIN
EN ISO 307 trén co s& dung dich m-cresol néng do 0,5% trong lugng. Cac hat dugc
st dung lam mau.

" Do bén bién dang nhiét & dang HDT A (1,8MPa) va HDT B (0,45MPa) duoc

x4c dinh theo tiéu chudn ISO 75 d6i v6i cac thanh thir nghiém va dap ISO c6 kich

thudc 80x10x4mm.

Dic tinh bé mét, d§ bong
5 , , |
Do béng duogc xac dinh theo tiéu chuin ISO 2813 ddi vdi cac tam co kich
thudc 80x80x1 mm bﬁng thiét bj loai Minolta Multi Gloss 268 & gbc 85° va nhiét do
23°C.

Khé ning tao céu tric bing laze

Pé danh gia tinh ning ma kim loai, san phdm dac phun (tdm c6 kich thudc 60
x 60 x 2 mm) duogc tao cAu tric b%lng cach st dung thiét bi laze Nd:YAG va sau d6
dugc ma kim loai khong qua dién phén trong bé ma ddng. Trong qua trinh tao ciu
triic bang laze, 18 ving lién k& nhau c6 kich thuéc 5 x 7 mm trén bé mat clia san
phém' dac duoc chibu laze. Qué trinh tao cu tric béng laze dugc thuc hién béng‘
cach st dung may laze LPKF Microline 3D & budc séng 1064 nm vé6i chidu r@ng[
khoang chiéu laze khoang 50pm va tdc do 4m/gidy. Trong qué trinh nay, ca tin sb

xung va cong suit cia méay laze dwgc thay dbi. Dbi véi tin sd xung cu thé nhu 60, 80
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va 100 kHz, trong mdi trudng hop, cong suét thay ddi trong khoang tir 3 dén 17 oat.
Sau khi tao clu trac bé‘mg laze, san phém diac dugce lam éach dé loai bd cin cua qua
trinh xtr ly bing laze. Trong qué trinh ndy, cho san pham ddc 1an luot di qua cac bé
siéu 4m chira chit hoat dong bé& mit va nude da kht ion. Sau do, vat phém duc da,
lam sach duoc ma kim loai 1an luot trong céc bé ma déng khtr (MacDermid MID-‘
Copper 100 B1) trong thoi gian tir 60 dén 80 phut. Trong qua trinh nay, ddng dugc
ling v6i @6 day trung binh nim trong khoang 3 dén 5 um trén cac vung da dugc

chi€u bang may laze.

Kha nang ma kim loai
Khé ndng ma kim loai dugc dénh gia thy y nhu sau:

++:  tdng cobng c6 18 ving, mdi ving dugc ma kim lbai d6ng nhit va 16p dong
ling phit ¢6 do day trung binh ndm trong khoang tir 3 dén Sum.

+: 15-17 ving, mdi viing duge ma kim loai ddng nhét va 16p dong ling phu co,
d6 day trung binh nidm trong khoang tir 3 dén Spm (cac ving dwoc tao cdu
tric bang ning luong t6i thidu 13 cic ving dugc ma kim loai khong hoan
toan).

0: 12-14 viing, mdi viing duge ma kim loai ddng nhat va 16p dong ling phi c6
dd day trung binh nam trong khoang tir 3 dén Spm.

- ¢6 it hon 12 viing, mdi viing duoc ma kim loai déng nhét va 16p ddng ling
phil ¢c6 d6 day trung binh nim trong khoang tir 3 dén Sum hodc cic ving
khong duogc tao cAu trac (khong chiéu xa) dugc ma kim loai.

D6i véi tht ca cac cong nghé san xuét thiét bi lién két bing phuong phép duc
(MID), qua trinh ldng phii ddng khir bang phwong phap héa hoc 13 qua trinh ma kim
loai chu yéu dau tién quyét dinh chit lugng cia ca 16p nay. Do do6, didu hoan toan
thich hop 1 danh gia chét lugng cia 16p kim loai ddu tién. D& thu dugc chi tiét MID
hoan chinh, néi chung niken va sau d6 1a 16p nhing vang cudi cing s& dugc ldng phi
trén co s¢ 16p ddng thir nhat (16p dau tién). Can hiéu ring cac 16p kim loai khac, nhu
cac 16p ddng, paladi, thiéc hodc bac khac, ciing c6 thé duoc phu cho 16p ddu tién

nay.

Kha nang han
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Céc tAm c6 kich thudc theo timg giai doan sau ddy duoc tao ra trong qua trinh
dac 4p luc: chiéu dai x chidu rong 60x60 va trong qué trinh nay, chiéu cao cia tim
dugce xtr ly theo cac giai doan ¢ 5 budc nhu sau: 1,2mm, 1,7mm, 2,2mm, 2,7mm va
3,2mm. Ngoai ra, c4c cdng doan theo budc twong tng véi chiéu rong 60mm va chiéu
cao 12mm. Céc tim trong céc giai doan nay duoc xir Iy & didu kién nhiét do 85°C va
d6 Am twong ddi 85% trong 168 gid trong budng khi hau Allen 600, san phim cia
Angelantoni Industrie s.p.a. (IT) nhu dugc md ta trong tiéu chudn Joint Industry
Standard IPC/JEDEC J-STD-020D.1 déi véi mitc d6 nhay 4m (Moisture Sensitivity'
Level: MSL 1). Sau d6, trong mdi truong hgp, cic tdm c6 3 giai doan dugc dat 1én
bang mach (gia nhiét & mot phia) va dwgc van chuyén vdi téc d6 bing chuyén
200mm/phit nhé hé théng han hdi lvu RO300FC, san phdm cia Essemtec AG (CH).
Céc ving néng duge diéu chinh nhiét do nhw néu trong Bang 5. Trong thir nghiém 2
(mot phia), ddi voi giai doan tAm c6 do day 1,7mm, profin han déc hi€u lam cho
nhiét @0 dinh béng 260°C. Nhiét d6 bé mit trong giai doan nay véi do day 1,7mm la
cao hon 255°C trong 54 gidy va cao hon 260°C trong 22 gidy. Déi voi két qua cua
thir nghiém han, d6 day ctia tim thir nghiém & giai doan khong c6 vét rd duoc xéac
dinh khi d6 day ciia vach 1a nhé nhit va dugc thé hién trong cac Bang tir 2 dén 4.

Céc miu CE1 dén CE3 c6 tinh chét co hoc thich hop, ¢6 chit lam cham ngon|
Iira loai VO va han dugc theo phwong phap han hdi lwu, tuy nhién cac miu nay khong
¢6 kha ning ma kim loai. Mic khéc, cadc miu CE4 va CE5 c6 thé duoc ma kim loai
kha t6t nhung khong dap tng yéu cdu vé& kha ning lam chdm ngon lta theo tidu
chuén UL94.

Mt khéc, cac bd phan dic duoc tao ra tir hdn hop duc thu duoc tir cac Vi du
El dén E14 c6 dic tinh co hoc tdt va chit lwong bé mit (dd bong) cao, c¢o thé han
duoc chic chin trong qua trinh hdi lvu va chira chit lam cham ngon Itra loai VO theo

tiéu chuin ULY4.
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YEU CAU BAO HQ

1. Hon hop dtc déo nhiét bao gdm:

(A) chét déo nhiét v6i luong nim trong khoang tir 21 dén 81,9% trong luong, chét
déo nay bao gbm:

(A1) polyamit v6i lugng nam trong khoang tir 55 dén 100% trong lwong,
polyamit niy chia polyamit két tinh mot phan, thom mét phin vdi
luong it nhit 50% trong lwong;

(A2) chét déo nhiét khong trén co s polyamit (A2_1) v6i lugng nim trong
khoang tir 0 dén 45% trong luong, chit lam thay dbi do bén va dép
(A2_2) khac v6i thanh phan (A2_1), hodc hdn hop cia chung,

trong d6 tong lugng clia cic thanh phin (A1) va (A2) 1a 100% trong luong

| ctia thanh phin (A);

(B) soi thiy tinh véi lugng nim trong khoang tir 10 dén 70% trong lugng;

(C) chét phu gia dé tao cdu truc truc tiép bang laze (Laser Direct Structuring:
LDS) hozic hdn hop céc chit phu gia LDS véi luong nim trong khoang tir 0,1
dén 10% trong lugng;

(D) chit 1am cham ngon ltra khong chtta halogen véi lugng nam trong khoang tir
8 dén 18% trong luong;

(E) chat dén dang hat khong phai thanh phén (C) véi iuqng nam trong khoang tir
0 dén 40% trong lugng;

(F) céc chit phu gia khac véi lvong nim trong khoang tir 0 dén 2% trong luong;

trong d6 téng luong cia cac thanh phén tir (A) dén (F) 12 100% trong lugng.

2. Hon hop dic theo diém 1, khac biét & chd, thanh phin (A2) dugc chon tir nhém |
bao gdm: polycacbonat, polyphenylen oxit, polyphenylen ete, polystyren,
polymetyl metacrylat, copolyme acrylonitril-butadien-styren, copolyme
acrylonitril-styren, polyolefin, polyoxymetylen, cac polyeste, polysulphon,
polyphenylen sulphua, polyme dang tinh thé 1ong, polyete keton, polyete ete
keton, polyimit, polyamit imit, polyeste imit, polyuretan, polysiloxan, polyacrylat,

polymetacrylat va céc hdn hgp hodc copolyme dwa trén cac hé nay,
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va/hodc khac biét & chd, trong 100% trong lwong clia thanh phan (A), lugng thanh
phin (A2) ndm trong khoang tir 5 dén 40% trong luong.

. Hon hop dic theo diém 2, khac biét & chd, cac polyeste 1a polyetylen terephtalat
va polybutylen terephtalat. '

. Hdn hop duc theo diém 2, khéc biét & chd, polysulphon thudc loai PSU, PESU
hodc PPSU.

. Hon hop dtc theo diém 2, khéc biét & chd, polyuretan thudc loai TPU hoéc PUR.

. H3n hop duc theo diém bét ky trong sb cac diém tir 2 dén 5, khéc biét & chd, trong
100% trong lwong ctia thanh phén (A), lugng thanh phin (A2) ndm trong khoang
tir 5 dén 30% trong lwong hodc tir 10 dén 35% trong lugng.

. Hdn hop duc theo diém bt ky trong s cac diém néu trén, khac biét & chd, thanh
phin (A1) bao gém hén hop cta polyamit két tinh mot phén, thom mdt phin
(A1_1) va polyamit thom mot phan dang v6 dinh hinh (A1 2) va/hodc polyamit
béo (Al _3).

. Hon hop duac theo diém bAt ky trong sb cac diém néu trén, khac biét & chd, thanh
phén (A1) chi yéu bao gdm polyamit két tinh mot phin, thom mot phan hodc hdn
hop polyamit (A1) chtra polyamit két tinh mot phan, thom mot phin vé6i lugng it
nhit 60% trong lwong so vdi 100% trong lwong cua thanh phan (A),

va/hodc polyamit thom mdt phdn, két tinh mot phin cua thanh phan (A1) ¢6
entalpy nong chay xac dinh dugc bang phép do nhiét luong bing tia quét vi phan
(DSC) (théo tiéu chudn ISO 11357-11-2) ndm trong khoang tir 25 dén 80J/g.

. Hdn hop dtc theo diém 8, khéac biét & chd, hdn hop polyamit (A1) chira polyamit
két tinh mét phén, thom mot phin véi lugng it nhit 65% trong lugng so voi 100%

trong lugng ciia thanh phan (A).
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10. Hon hop dic theo diém 8, khac biét & chd, polyamit thom mot phén, két tinh mot

11.

12.

13.

14.

15.

16.

phin cta thanh phin (A1) ¢6 entalpy néng chay xac dinh duoc bang phép do
nhiét lugng bang tia quét vi phan (DSC) (theo tiéu chudn ISO 11357-11-2) ndm
trong khoang tir 30 dén 70J/g.

Hon hop dic theo diém bét ky trong sé cac diém néu trén, khac biét & chd, luong
thanh phan (A) nim trong khoang tir 25 dén 75,5% trong lugng so vé6i tong luong
ctia cac thanh phén tir (A) dén (F).

Hdn hop dic theo diém 11, khac biét & chd, luong thanh phén (A) nam trong
khoang tir 30 d&n 71% trong lwong so véi téng luong cua cac thanh phan tir (A)
dén (F).

Hdn hop duc theo diém bét ky trong s cac diém néu trén, khac biét & chd, luong
thanh phin (B) ndm trong khoang tir 15 dén 60% trong lwong so véi téng luong
clia cac thanh phén tir (A) dén (F).

Hon hop duc theo diém 13, khac biét & chd, lugng thanh phan (B) nim trong
khoang tir 18 dén 55% trong lwong, hodc tir 18 dén 42% trong luong, hodc tir 20!
dén 45% trong lwong, hodc tir 20 dén 35% trong lugng, mdi truong hop nay duge

tinh theo tong luong cua cac thanh phén tir (A) dén (F).
Hon hop dtic theo diém bét ky trong sb cac diém néu trén, khac biét & chd, soi
thily tinh ctia thanh phan (B) dwoc chon 14 soi thay tinh dang E theo tiéu chuén

ASTM D578-00 hodc dugce chon 1a sgi thdy tinh ¢6 dd bén cao.

Hbén hop dtc theo diém 15, khac biét & chd, soi thiy tinh dang E ¢6 tiét dién
ngang khong tron.
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17. Hdn hop dtc theo diém 15 hodc 16, khac biét & chd, soi thiy tinh dang E bao gdm
silic dioxit véi lwong nim trong khoang tir 52 dén 62%, nhdm oxit v6i lwong nim
trong khoang tir 12 dén 16%, canxi oxit véi lugng naim trong khoang tir 16 dén
25%, borac véi lugng ndm trong khoang tir 0 dén 10%, magie oxit v6i lugng nim
trong khoang tlr 0 dén 5%, oxit kim loai kiém véi lwong nim trong khoéng tr 0
dén 2%, titan dioxit voi luong nim trong khoang tir 0 dén 1,5% va sit oxit véi

lwong nam trong khoang tir 0 dén 0,3%.

18. Hon hop dtc theo diém 15, khac biét & chd, soi thay tinh ¢6 do bén cao c6 tiét
dién ngang khong tron, dya trén hé ba thanh phan silic dioxit-nhém oxit-magie

oxit hodc hé bdn thanh phn silic dioxit-nhdm oxit-magie oxit-canxi oxit.

19. Hn hop dic theo diém 15 hoic 18, khac biét & chd, soi thiy tinh ¢6 dd bén cao o
thanh phén sau: silic dioxit (SiO,) véi lwong nim trong khoang tir 58 dén 70%
trong lugng, nhom oxit (Al,Os) v6i lugng nam trong khoang tir 15 dén 30% trong
lugng, magie oxit (MgO) véi lugng ndm trong khoang tir 5 dén 15% trong luong,
canxi oxit (CaO) v6i lugng ndm trong khoang tir 0 dén 10% trong lugng, va cac

oxit khic v&i lugng ndm trong khoang tir 0 dén 2% trong luong.

20. Hon hop dac theo diém 19, khac biét & chd, s¢i thiy tinh c¢6 do bén cao c6 thanh
phén sau: silic dioxit (SiO,) véi lwgng nam trong khoang tir 60 dén 67% trong
lugng, nhdm oxit (Al,0;) véi lugng ndm trong khoang tir 20 dén 28% trong
lugng, magie oxit (MgO) vé6i luong ndm trong l{hoéng tir 7 dén 12% trong luong,
canxi oxit (CaO) v6i lugng nim trong khoang tir 0 dén 9% trong luong va cac oxit

khac v6i lwrong nam trong khoang tir 0 dén 1,5% trong luong.
21. Hon hop dtc theo diém 19 hoidc 20, khac biét & chd, cac oxit khac dugc chon tir
nhém bao gdm zirconi dioxit (ZrO,), bo oxit (B703), titan dioxit (TiO,) hodc lithi

oxit (Li,O) hodc hdn hop ctia cic oxit ndy.

22. Hon hop dic theo diém bt ky trong sé cac didm néu trén, khac biét & chd, soi
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23.

24.

25.

26.
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thity tinh ctia thanh phan (B) 1a soi thay tinh c6 tiét dién ngang khong tron, trong
d6 ty 1& kich thudc cia truc chinh cia mit cét ngang voéi truc phu clia mat cat

ngang vudng goc véi nd 1a 1én hon 2,5.

Hon hop dtc theo diém 22, khéc biét & chd, ty 1€ kich thuéce cta truc chinh cta
mit cit ngang véi truc phu ctia mit cét ngang vudng goc v6i né ndm trong khoang
tir 2,5 dén 6.

Hdn hop duc theo diém 23, khéc biét & chd, ty 1€ kich thudc cua truc chinh cua
mit cit ngang véi truc phu cia mat cét ngang vudng goc v6i nd nam trong khoang
tr 3 dén 5.

Hon hop dac theo diém bét ky trong s cac diém néu trén, khac biét & chd, lugng
thanh phan (C) nam trong khoang tir 0,5 dén 8% trong lugng so véi tong lwong

clia cac thanh phan tir (A) dén (F).

Hon hop dtc theo diém 25, khac biét & chd, lugng thanh phin (C) nim trong
khoang tir 1 dén 6% trong lwong so véi tng lwgng ctia cac thanh phan tir (A) dén

(F).

27. Hdn hop duac theo diém bat ky trong sb cac diém néu trén, khac biét & chd, thanh

phin (C) chtra it nhit mot chét phu gia LDS hodc toan b thanh phén nay 1a chit
phu gia LDS dugc chon tir nhém sau: oxit kim loai, phosphat kim loai,

va/hodc khéc biét & chd, thanh phé‘tn (C) chura it nhit mot chét phu gia LDS hoac
toan b thanh phin nay la chét phy gia LDS, chit phu gia nay 1a hop chit v6 co

trén co s& dong va/hoac thiéc.

28. Hdn hop duc theo diém 27, khac biét & chd, phosphat kim loai 1a phosphat kim

loai kiém va/hodc phosphat hydroxit kim loai.

29. Hon hop dic theo diém 27, khéc biét & chd, thanh phin (C) chira it nhat mot chét
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34.

35.

26876

phu gia LDS hodc toan bd thanh phén nay la chét phu gia LDS dugc chon tir
nhém sau: thiéc oxit; thiéc oxit pha tap kim loai hodc thiéc oxit pha tap oxit kim
loai; thiéc oxit pha tap antimon; mica dugc phu oxit kim loai; mica dugc phu
thiéc oxit pha tap antimon; hdn hop cta thiéc oxit va antimon oxit va tuy y, cac
oxit kim loai khéc; spinel; déng-crom oxit; ddng oxit; ddng hydroxit; dong
hydroxit phosphat; ddng phosphat; ddng phosphat kiém; ddng-thiéc phosphat;
ddng-thiéc phosphat kiém; thiéc phosphat; thiéc phosphat kiém; thiéc oxit pha

tap antimon; hozc hdn hop cac chét phu gia nay.

Hén hop dac theo diém 29, khac biét & chd, thiéc oxit pha tap antimon dugc st

dung két hop v6i mica.

Hén hop duc theo diém bét ky trong sb cac diém néu trén, khac biét & chd, lugng
thanh phén (D) nim trong khoang tir 11 dén 17% trong lwong so véi tong lugng

clia cdc thanh phdn tir (A) dén (F).

Hon hop ddc theo diém 31, khac biét & chd, lvong thanh phin (D) nim trong
khoang tir 12 dén 16% trong luong so véi tong luong cla cac thanh phan tir (A)
dén (F).

Hon hop dtic theo diém 32, khac biét & chd, luong thanh phan (D) ndm trong
khoang tir 13 dén 16% trong lugng so voi téng lugng ciia cac thanh phdn tir (A)
dén (F).

Hon hop duc theo diém bit ky trong sb cac didm néu trén, khac biét & chd, chit
1am cham ngon lira khong chira halogen (D) 14 chit lam chim ngon lra trén co

s& phospho.
Hén hop dtc theo diém 34, khac biét & chd, thanh phan (D) chira it nhit mot

chat dugc chon tir san pham phan ng cia melamin vGi axit phosphoric, muoi

(di)phosphinat va hop chit phosphazen.
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40.

41.
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Hon hop duc theo diém bét ky trong s6 cac diém néu trén, khac biét & chd, thanh

phén (D) bao gdm:

(D1) mdt hosic nhidu mubi cua axit phosphinic va/hoic mubi cia axit
diphosphinic v&i lugng nim trong khoang tir 60 dén 100% trong luong,
trong do6 ion kim loai ¢6 thé doc lap dugc ch(_m tr nhém bao gém: nhom,
canxi, bari, kém hoic hdn hop cuia ching;

(D2) chit c6 tac dung hiép ddng chura nito va/hodc chit lam cham ngon ltra chira
nito va/hodc phospho v6i lwgng nim trong khoang tir 0 dén 30% trong
lugng;

(D3) chét én dinh 1am cham ngon lira v6i lwgng nam trong khoang tir 0 dén 10%
trong luong,

trong d6 tdng lugng cua cac thanh phan (D1), (D2) va (D3) 1a 100% trong lugng

ctia thanh phén (D).

Hén hop dic theo diém 36, khac biét & chd, chdt lam chdm ngon Ita chira
phospho dugc chon tir nhém bao gdm melamin hodc san phdm ngung tu cua
melamin, hodc cic san phidm phan tmg clia melamin véi axit polyphosphoric
hoic cic san phdm phan tng coa san phdm ngung tu melamin véi axit

polyphosphoric hoic hdn hop cia ching.

. Hn hop duc theo diém 37, khéc biét & chd, cac san phém ngung tu cda melamin

la melem, melam, melon.

Hon hop dbc theo diém 37, khac biét & chd, cac san phdm phan (ng cia san

pham ngung tu melamin véi axit polyphosphoric 14 melamin polyphosphat.

Hbén hop duc theo diém bat ky trong sb cac diém tir 36 dén 39, khac biét & chd,

chét 6n dinh 1am cham ngon lra 14 k&m borat hodc bari stearat.

Hon hop duc theo diém ky trong s cac diém néu trén, khac biét & chd, lugng

-49-



42.

43.

44,

45.

46.

47.

48.
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thanh phan (E) ndm trong khoang tir 0 dén 25% trong lwong so véi tong luong
clia cac thanh phin tir (A) dén (F).

Hon hop dac theo diém 41, khac biét & chd, lugng thanh ph?m (E) nam trong
khoang tir 0 dén 15% trong lwong so véi téng luong cla cic thanh phén tir (A)
dén (F).

Hén hop dic theo diém 42, khac biét & chd, lwong thanh phan (E) ndm trong
khoang tir 2 dén 15% trong luong so vdi téng lwong ciia cac thanh phin tir (A)
dén (F).

Hon hop dtc theo diém 43, khac biét & chd, lugng thanh phin (E) ndm trong
khoang tir 3 dén 10% trong lwong so vdi téng lwong ctia cac thanh phén tir (A)
dén (F).

B0 phan duc thu duge tir hon hop dic theo diém bét ky trong sb cac diém néu

trén.

B0 phan dic theo diém 45, khac biét & chd, bo phafm ndy 1a bd phan c6 khe din

dién.

Bd phén dac theo diém 46 hodc 47, khac biét & chd, bd phan nay 1a vo hoac bd
phéan vé cia thiét bi dién t&r cAm tay, vo hodc by phan vd cua may tinh ca nhan,
rriéy tinh x4ch tay, thiét bi y té, thiét bi cam bién, hodic may phat-dap nhan dang
tin s6 vo tuyén (Radio Frequency Identification: RFID) hodc cac b phan dung

trong linh vyce 6 t0.
B phan duc theo diém 47, khic biét & chd, thiét bi dién tir cAm tay 1a thiét bi tro

gitip s§ c4 nhan (Personal Digital Assistant: PDA), dién thoai di dong, thiét bi

vién thong.
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49. Bo phan duc theo diém 47, khac biét & chd, thiét bi y té 1a thiét bi trg thinh.

50. Bd phan duac theo diém 47, khac biét & chd, cac bd phén dung trong linh vuc 6 t6

14 m6dun tai khi, vo lang da chirc ning.
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