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(57) Sang ché dé cap dén ché pham polysiloxan hitu co co thé héa rin duoc, , phuong phap
san xudt ché pham nay va cac ché pham polysiloxan hiru co co thé hoa ran chtra thanh
phan nhya (A1) bao gdom it nhit mot nhya polysiloxan hiru co bao gdm cac hop chat c6
cong thirc R,(OH),(R'0).SiO.a. b-o2 (I), thanh phan silic hitu co (A2) bao gém it nhat mot
hop chét silic hitu co chi bao gom cac hop chat c6 cong thuc de(OH)e(R3O)f81O(4 d- e-h)2
(I), v6i diéu kién 1a trong cong thuc (I) tong a+b+c<3, va trong cong thuc (II) tong
d+e+f<4. Ngoai ra, sang ché con dé cap dén than dic duoc tao ra va phuong phép san xuat
da nhan tao.
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Linh vwe ky thuat dwgc dé cap

Sang ché dé cap dén ché phim polysiloxan hitu co c6 thé hoa ran dugc, phuong
phap san xuét ché phdm nay, than dic dugc tao ra va phuong phép st dung céc ché

phdm nay, cu thé hon 13 dé cap dén phuong phép san xuét cac da nhéan tao.
Tinh trang ky thuit cta sang ché

D4 nhan tao bao gdm tir 5 dén 80%, tinh theo trong lwong nhwa polyme hitu co
c6 thé hoa rin véi cac chét xic tac thich hop va tir 20 dén 95%, tinh theo trong luong
cac chét don, chﬁng han nhu, vi duy, cac chét bao gém silic dioxit (thach anh, d4 thach
anh, da granit, da pocfia, cat, silicat, dht sét, v.v.), cac chét bao gém canxi cacbonat (da
cim thach, d4 voi, dolomit, v.v.), cic chét bao gdm canxi hodc bari sulfat, nthém oxit,
nhdm trihydrat, magie oxit, magie hydroxit, k&m oxit va silic cacbua da dugc biét dén
tir 1au. Tai liéu tham khao dugc trich din lién quan dén linh vuc ndy, vi dy, patent M}"f
s6 4643921, bao gdm ca cc tai liéu dugc trich dn trong @6, ma chinh 1a mot phén boc

10 cta sang che.

Nhua nén polyme dugc sit dung, vi du theo cong nghé “Bretonstone®” hodc
cong nghé Silestone®, 1a nhya polyeste c6 kha ndng lién két ngang hoan toan két hop
v4i dung méi hoat tinh chéng han nhu styren hodc metyl metacrylat hogc hdn hop cta
chiing. Tai liéu tham khao dugc thuc hién trong linh vyc nay, vi du, don yéu cau cip
patent M§ s 2008/0296795, bao gdm cé cac tai liéu dugc trich dén trong d6, ma chinh

1a mot phan boc 10 ctia séng che.

Hon nita, c6 nhiéu phuong phép san xuit d4 nhén tao, bao gdm thay cho nhu"a
polyeste, nhya metacrylat nhu duge mo ta, vi dy, trong don yéu cau cap patent My sd
2011/0207849, trong.dé cac thong sb k¥ thuaf duge d& cap trong cic giai phap ky thuat
da biét va da dugc cong bd 12 mot phdn cua sang ché dbi véi chat két dinh nhya

polyme hitu co di dé cap trén co s& nhua polyeste hodc nhya metacrylat.

Nhua nén con duge mod ta trong, vi du don yéu cau cap patent MY sO

2009/0253829, trong d6 cac triglixerit dugc epoxy hda tur cac ngudn tu nhién ¢ trong
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chu ky, cic anhydrit cacboxylic dugc thé bﬁng alkyl; nhya melamin, tuy nhién, cling

dugc st dung nhu 1a nhua nén polyme trong d4 nhan tao (Patent My s6 3670060).

Mot nhuge diém cta tht ca cac giai phap k§ thust da biét dén cho dén nay van 1a
cac chét két dinh chi c6 thé chju duoc su birc xa UV va thoi tiét. N6 & ngoai nén dé
nhin thiy - dic biét trong trudng hop c¢6 mau sic tbi - mau sic cia nhitng vién d4 nhan
tao tré nén kém sang déng ké, va ngodi ra, ching d& mit mau ty nhién. Ngoai ra, nén
polyme khong én dinh dbi véi nhiét, tic 13 polyme s& bi polyme hoa, gly ra su doi
mau r6 rét. Hon nita, nén polyme hitu co bi héa ran, mic di ham lugng chit don cao,

1a d& chdy va d6i khi chay véi ngon Ira rit den.

Céc ché phdm dugc don dua trén siloxan hitu co trong tu nhu dugc md ta trong
tai liéu DD-A 103 252, vi dy, @& cap dén phuong phap san xut cac ché phim duc trén
co s& polysiloxan hitu co mach thing. DE-A 2 504 357 dé cap dén cac ché phim dic
nhya silic, nhwa nén c6 thé lién két ngang, tfong d6 bao gbm polysiloxan hitu co c6 it
nhét 1,0% khéi lugng cac nhém OH c6 lién két Si va dipolysiloxan hitu co mach théng
¢6 cac nhém OH hodc dau trixylyl hitu co. Trong don yéu ciu cdp patent My sb
3108985, phenyl-alkylsiloxan dugc bio hd 13 nhya nén. C6 nhuge diém trong tit ca
cac trudng hop, mic du nhiét 4o hoa rin cao, nhung do cimg chi twong d6i thip cia
cac miu thir da dat dugc. Ngoai ra, hop chét chi doc hai duge st dung 1am chat xtc
tac.

Ban chit ki thuit cilia sing ché

Muc dich chinh cua sang ché 1a d& xult ché phim polysiloxan hitu co c6 thé
héa rén, cac phuong phép sdn xuét cac ché phim nay, va céc sén phim dugc tao ra tir
ché phdm nay, cu thé 1a phuong phap san xuét cic d4 nhan tao, trong d6 cac ché phim
ndy c6 wu didm & chd chung rét thich hop dé san xuét d4 nhén tao va khong phat thai
chét ddc hai vao mdi trudng trong qua trinh xt 1y.

Pé dat dugc cac muc dich néu trén, theo mot khia canh ciia sing ché da-d& xuit
céc ché phim polysiloxan hitu co c6 thé hoa rin chia:

thanh phan nhua (A1) bao gbm it nhit mot nhya polysiloxan hitu co bao gém

cac hop chit c6 cong thuc:

Ra(OH)b(Rl O)cSiO(4-a-b-c)/2 : (I)s
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trong do:

R c6 thé giéng hodc khac nhau va c6 hoa tri mot, 1a gbc hydrocacbon dugce lién
két bing SiC, dugc thay thé tily ¥ béi nguyén tir halogen hodc nguyén tir halbgen cé
lién két Si, |

R! c6 thé gibng hodc khdc nhau va c6 héa trj mot, 1a gbc hydrocacbon dugc
thay thé mot cach tiy v,

alao0, 1,2 hoic 3,

blao, 1,2 hodc 3 va

clao, 1, 2 hodc 3,

v6i diéu kién 1a trong cong thirc () tdng a+b+c<3,

trong thanh phan nhua (A1), b>1 khi c6 it nhét 2% cta tit ca cac hop chét ¢6
cong thuce (I), |

trong thanh phan nhya (A1), ¢>1 khi c6 khong 16n hon 10% cua tit ca cac hop
chét c6 cong thirc (1),

trong thanh phan nhya (A1), a=2 khi ¢6 16n nhit 50% hop chét c6 cong thie (D),
va

thanh phan nhua (A1) c6 khéi luong phén tir trung binh Mw (trung binh khéi
lugng) 1a tir 500 g/mol dén 11000 g/mol va khéi lugng phén ti trung binh Mn (trung
binh s lugng) 14 tir 500 g/mol dén 5000 g/mol, va mat @5 da phén tan (Mw/Mn) clia
thanh phin nhya (A1) la tir 1 dén 5,

thanh phan silic hitu co (A2) bao gdm it nhit mot hop chit silic hitu co chi bao
gdm c4c hop chét c6 cong thic: '

R24(OH)e(R30)£SiO4-d-¢-f)2 D),

trong do:

R2 ¢6 thé gidng hodc khac nhau va c6 héa tri mét, 12 gbc hydrocacbon c6 lién
két bang SiC, dugc thay thé tily ¥ boi nguyén ti halogen, hodc nguyén tir halogen c6

lién két Si,
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R3 ¢6 thé giéng hodc khac nhau va cé héa tri mot, 1a géc hydrocacbon dugc
thay thé mét cach tiy ¥,

d1a 0, 1 hoac 2,

ela0,1,2hodc3va

fl1a0, 1, 2 hodc 3,

v6i didu kién 1a trong cbng thire (I) tong d+e+f<4,

trong thanh phan silic hitu co (A2), £21 khi c6 it nhit 10% cia tit ca hop chét
c6 cong thuc (II),

trong thanh phén silic hitu co (A2), e>1 khi ¢6 khdng 16n hon 2% cia tAt ca cac
hop chét c6 cong thire (II), va

trong thanh phén silic hitu co (A2), khi ¢6 16n nhit 50% cia cic hop chit co
cong thire (I1) véi d+e+£<3, d=2 va

(B) it nhét 1a mot chat don.

Theo khia canh khéc cia sang ché da d& xult phuong phép san xuét eac hop
chéit néi trén bing céch tron cac thanh phin riéng biét theo trinh ty cin thiét bat ky.

Theo khia canh khac nita cua sang ché d3 d& xuét than dic dugc tao ra bing
cach lién két ngang ché phim néi trén hoic dugce san xuit bing phuong phap ndi trén.

Theo khia canh khéc nita cta sang ché da @& xudt phuong phdp san xuét cac da
nhén tao, khéc biét & chd cac ché phém noi trén dugc dac va duogc tao lién két ngang.

Céc hi¢u qua dat dugc cua sang ché

Theo sang ché, céc ché phdm ¢6 wu diém & chd chung thich hop dé san xuit da
nhén tao va khong phat thai doc hai vao mdi trudng trong qua trinh san xuét so véi
trudong hop st dung cac nhya polyeste theo giai phap k¥ thuat da biét, ma dugc hoa tan
trong styren. |

Hon nita, than dtc theo sang ché c6 wu diém & chd ching chiu nhiét tét do do,
duéi tai nhiét cao 1én dén 200°C, ma it hoic khong xay ra néng chay so vdi than dac
ma duge tao ra theo giai phap k¥ thuat di biét c6 sit dung polyeste hitu co hodc nhya

acrylat. Ngoai ra, cac dic tinh co hoc dugc gitt lai gin nhu hoan toan sau mot thoi gian
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dai chiu nhiéu cao (vi du trong 1 gio & 700°C). Va than duc theo sang ché c6 wu diém
& chd ching 6n dinh d6i vai tia UV va thoi tiét. |

Hon nita, than duc theo sang ché c6 wu diém & chd ching vin duy tri tinh n
dinh kich thudc duéi tdc ddng ctia nhiét do cao va khong c6 nguy co bi bong troc.
MO ta chi tiét sang ché

Sang ché d& xuét ché phdm polysiloxah huu co ¢6 thé hoa rén chira:

thanh phin nhya (A1) bao gbm it nhit mdt nhya polysiloxan hitu co bao gdm
cac hop chit clia cong thirc:

Ro(OH)b(R!0)cSiO@-a-b-c2 D,

trong do:

R c6 thé giéng hoic khac nhau va c6 héa tri mot, 1a gbc hydrocacbon dugc lién
két bing SiC, dugc thay thé tiy ¥ bédi nguyén tir halogen hogic nguyén tir halogen ¢
lien két Si,

R! ¢6 thé gibng hoic khac nhau va ¢6 héa tri mot, 1a gbc hydrocacbon dugc
thay thé mét cach tiy ¥,

~alao,1,2hoic3,

bla0, 1,2 hoac 3 va

clao, 1,2 hodc 3,

vé6i didu kién 12 trong cong thirc (I) tong a+b+c<3,

trong thanh phan nhua (A1), b>1 khi ¢6 it nhit 2% cua tit ca cac hop chit co
cong thac (I),

trong thanh phin nhwa (A1), c>1 khi ¢6 khong 16n hon 10% cia tat ca céc hop
chét c6 cong thirc (D),

trong thanh phin nhya (A1), a=2 khi c6 16n nhit 50% hop chét cé cong thirc (D),
va

thanh phén nhya (A1) c6 khéi luong phan tir trung binh Mw (trung binh khéi
lugng) 1a tir 500 g/mol dén 11000 g/mol va khdi lugng phéan tir trung binh Mn (trung
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binh s lwong) 12 tir 500 g/mol dén 5000 g/mol, va mit dd da phan tan (Mw/Mn) cua
thanh phan nhya (A1) la tir 1 dén 5,

thanh phin silic hitu co (A2) bao gdm it nht mdt hop chét silic hitu co chi bao
gbm céc hop chét c6 cong thirc:

R24(OH)e(R30)£SiO 4-d-e-12 D),

trong do:

R2 c6 thé giéng hodc khac nhau va c6 héa tri mdt, 1a gbc hydrocacbon c6 lién
két bing SiC, dugc thay thé tiiy y boi nguyén tir halogen, hodc nguyén tir halogen 6
lién két Si,

R3 ¢6 thé giéng hodc khéic nhau va c6 héa tri mot, 1a géc hydrocacbon dugc
thay thé mot cach tuy y,

d1a 0, 1 hoic 2,

ela0, 1,2 hodc 3 va

f1a 0, 1, 2 hodc 3,

vé6i didu kién 1a trong cong thire (I1) tdng d+e+f<4,

trong thanh phan silic hitu co (A2), £21 khi c6 it nhit 10% cta tit ca hop chét
c6 cong thue (II),

trong thanh phéan silic hitu co (A2), e>1 khi c6 khong 16n hon 2% cla tAt ca cac
hop chét c6 cong thic (IT), va

trong thanh phin silic hitu co (A2), khi c6 16n nhit 50% cta céc hop chét c6
cong thire (II) véi d+e+f<3, d=2

va

(B) it nhit 12 mot chét don.

Theo sang ché, khdi lwgng trung binh Mw va s6 lwong trung binh Mn dugc x4c
dinh phwong phap séc ky gel thm thiu (GPC- gel permeation chromatography) hodc
phuong phap séc ky loai trir kich thuéc (SEC- Size Exclusion Chromatography) theo
DIN 55672-1 véi tiéu chudn polystyren va bd phat hién chi sb khuc xa (bd phét hién
RI). Trir khi ¢6 quy dinh khac, THF dugc sir dung nhu 1a dung méi rira giai hép ding
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cho cdc ché phim chita phenyl va toluen duwgc sir dung nhu 13 dung méi rira giai hép
dung cho céc ché phdm khong c6 phenyl, va viéc phan tich dwgc thyc hién & nhiét do

cot 12 45°C. M4t d9 da phan tan 14 thuong sé clia Mw/Mn.

Thanh phin nhya (A1) dugc sit dung theo séng ché c6 trung binh khéi lwong
Mw nim trong khoang tir 500 dén 9000 g/mol, &t hon 14 tir 1000 dén 9000 g/mol, tbt
nhét 12 tir 1500 dén 7000 g/mol.

Thanh phén nhyua (A1) duge st dung theo sang ché c6 s6 luong trung binh 1a tir
500 dén 3500 g/mol, tt hon 1a tir 1000 dén 3500 g/mol, t&t nhit 13 tir 1000 dén 2500
g/mol.

Thanh phin nhya (A1) dugc sir dung theo sang ché c6 mét do da phén tan
Mw/Mn nim trong khoang tir 1 dén 4, t&t hon 1a tir 1,2 dén 3,6.

Tét hon 13 tr 2 dén 5% cua tit ca cac hop chit c6 cong thic (I) trong thanh

pha“m nhua (A1) dugc sir dung theo sang ché, b>1.

Trong thanh phin nhya (A1), c>1 khi c6 khong 16n hon 8%, t6t hon 14 khong

16n hon 6%, clia tit ca cac hop chét c6 cong thire ().

Trong thanh phén (A1), dugc sit dung theo séng ché, t6t hon 13 khong 16n hon
30%, tét hon nita 12 khong 16n hon 10%, tdt nhét 12 khong 16n hon 4%, ciia tit ca céc

hop chit c6 cong thire (T) dugc st dung khi a=2.

Thanh phin nhya (A1) dugc sit dung theo sing ché c6 thé chi bao gdm mét loai
siloxan bao gdm céac hop chét c6 cong thirc (I), cling nhu céc hdn hop cua céc loai
siloxan khac bao gdm céc hop chét c6 cong thire (I), trong d6 céc hdn hgp duge &u
tién. Cac hop chit c6 cong thic (1) t6t hon 14 dugc phan bd ngiu nhién trong céc phan

tr siloxan.

Céac vi du cua géc hydrocacbon, R c6 héa tri mot, 1a géc hydrocacbon c6 lién
két bang SiC, 1a cé4c gbc alkyl, ching han céc gbc metyl, etyl, n-propyl, isopropyl, 1-n-
butyl, 2-n-butyl, isobutyl, tert-butyl, n-pentyl, isopentyl, neopentyl, tert-pentyl; gbe
hexyl, ching han gbc n-hexyl; cac gbc heptyl, ching han gbc n-heptyl; cac gbe octyl,
ching han gbc n-octyl va cac gbc isooctyl, ching han gbc 2,4,4-trimetylpentyl; cac gbe
nonyl, ching han gbc n-nonyl; cic gbc decyl, ching han gdc n-decyl; céc gbc dodecyl,

ching han gbc n-dodecyl; céc gbc octadecyl, ching han gdc n-octadecyl; cac gbe
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cycloalkyl, ching han gbc cyclopentyl, cyclohexyl, cycloheptyl va céc gbe
metylcyclohexyl; céc gbc alkenyl, ching han gbc vinyl, 1-propenyl, 2-propenyl, n-5-
hexenyl, 4-vinylcyclohexyl va 3-norbornenyl; cac gbc aryl, ching han gbc phenyl,
biphenylyl, naphthyl, antryl va phenantryl; cac gbc alkaryl, ching han cac gbc o-, m-,
p-tolyl; cac gbe xylyl va etylphenyl; va cac gbc aralkyl, ching han gbc benzyl, gbc a-
va B-phenyletyl.

Nhu mot Kkét qua cua viéc chudn bi, mot ty 1€ nhét dinh cta cac géc R ¢6 thé c6
nguyén tir halogen, cu thé 12 nguyén tir clorin, nhung khong wu tién.

Géc R t6t hon 13 cac gbc hydrocacbon cé lién két bing SiC, c6 tir 1 dén 18
nguyén tir cacbon, tét hon 12 gbc metyl, etyl, vinyl hogc phenyl.

Céc vi dy cia gbe R! 1a céc gbe dugce dé cap déi véi R.

Géc R! tét hon 1a cac gbc hydrocacbon héa tri mot c6 tir 1 dén 18 nguyén tir

cacbon, t6t hon 12 gbc metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl
hoic gbc isobutyl, tbt hon 13 gbc methyl hogc etyl.

Thanh phan nhua (A1) duge st dung theo sing ché t6t hon 1 thanh phén nhua

(A1-1) bao gbm it nhét mot nhya polysiloxan hitu co chi bao gdm céc hop chét co

cong thire:
RSiO3/2 (I10) va
RSi(OH)O22 av)

Va céc hop chét tity ¥ duge chon tir nhém chi bao gbm céc hop chét c6 cong

thuec:
RSi(ORY)O2 V),
RSi(OR),0112 (VD,
R2Si02n (VID) va
RySi(OH)O12 (VIID),

trong d6 R va R! c6 mdt trong so cac hydrocacbon néu & trén v6i dicu kién la

trong thanh phin nhya (Al-1), tdng céc hop chét c6 cong thirc (IV) va (VIID),
tinh theo tdng luong céc hop chét c6 cong thirc (III) dén (VIII), it nhét 1a 2%,
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trong thanh phéan nhua (A1-1), téhg cta céc hop chét c6 cong thirc (V) va (VI),
tinh theo téng lwong cia céc hop chit c6 cong thire (III) dén (VIII), khong 16n hon
10%,

trong thanh phin nhya (Al-1), tbng clia cic hop chét ¢6 coéng thirc (VII) va
(VIID), tinh theo téng lugng cla tht ca cac hop chét c6 cong thirc (IIT) dén (VIII), 16n
nhét 1a 50%, va

thanh phan nhua (Al-1) ¢6 khéi lwong phén tir trung binh Mw 14 tir 500 g/mol
dén 11000 g/mol va khéi lugng phén tir trung binh Mn 14 tir 500 g/mol dén 5000
g/mol, va mat do da phén tan (Mw/Mn) clia thinh phin nhya (A1-1) Ia tir 1 dén 5.

Céc vi dy cia cac thanh phin nhya wu tién (A1-1) 1a:
(MeSiO3/2)0,88(MeSi(OH)O2/2)0,0s(MeSi(OEt)O2/2)0,06(Me2Si02/2)0,01
v4i Mw = 6600 g/mol, Mn = 2000 g/mol va Mw/Mn = 3,3;
(MeSi0312)0,86(MeSi(OH)02/2)0,02(MeSi(OEt)O2/2)0,10(Me28102/2)0,02
v6éi Mw = 10000 g/mol, Mn = 2300 g/mol va Mw/Mn = 4,3;
(MeSi03/2)0,71(MeSi(OH)O2/2)0,03(MeSi(OEt)O212)0,05(Me25102/2)0,21
v6i Mw = 4500 g/mol, Mn = 1900 g/mol va Mw/Mn = 2,4,
(MeSi03/2)0,88(MeSi(OH)O2/2)0,05(MeSi(OMe)O2/2)0,06(Me2Si02/2)0,01
v6éi Mw = 9000 g/mol, Mn = 2300 g/mol vda Mw/Mn = 3,9;
(MeSi03/2)0,33(MeSi(OH)O22)0,0s(MeSi(OEt)O2/2)0,01(Me25102/2)0,06
(PhSi03/2)0,24(PhSi(OH)O2/2)0,28(PhSi(OEt)O2/2)0,03

v6i Mw = 3250 g/mol, Mn = 1300 g/mol va Mw/Mn = 2,5;
(MeSi03/2)0,34(MeSi(OH)O2/2)0,03(MeSi(OEt)O2/2)0,02(PhSi0312)0,45
(PhSi(OH)O2/2)0,13(PhSi(OEt)O2/2)0,03

v6i Mw = 4700 g/mol, Mn = 1800 g/mol va Mw/Mn = 2,6;
(MeSi03/2)0,27(MeSi(OH)02/2)0,03(PhSi03/2)0,34(PhSi(OH)O2/2)0,14
PhSi(OEt)O2/2)0,02(PhMeSi02/2)0,17(PhMeSi(OH)O1/2)0,03

v6i Mw = 2400 g/mol, Mn = 1200 g/mol va Mw/Mn = 2,0;
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(PhSi03/2)0,45(PhSi(OH)02/2)0,44PhSi(OEt)O2/2)0,00(PhSi(OH)201/2)0,02
véi Mw = 2900 g/mol, Mn = 1500 g/mol va Mw/Mn = 1,9;
(PhSi03/2)0,48(PhSi(OH)O2/2)0,17(PhSi(OEt)O212)0,02
(CH3(CH2)2810312)0,25(CH3(CH2)2Si(OH)O2/2)0,08

voi Mw = 1800 g/mol, Mn = 1250 g/mol va Mw/Mn = 1,4;
(MeSi03/2)0,32(MeSi(OH)O2/2)0,06(MeSi(OEt)O2/2)0,01(Me2Si02/2)0,06
(PhSi0312)0,23(PhSi(OH)02/2)0,29(PhSi(OEt)O2/2)0,03

v6i Mw = 1700 g/mol, Mn = 1200 g/mol va Mw/Mn = 1,4;
(PhSi03/2)0,50(PhSi(OH)O2/2)0,15(PhSi(OEt)O212)0,02(CH3(CH2)2S10312)0,26
(CH3(CH2)2Si(OH)O212)0,07

véi Mw = 2800 g/mol, Mn = 1200 g/mol va Mw/Mn = 2,3;
(MeSi03/2)0,81(MeSi(OH)02/2)0,04(MeSi(OEt)O2/2)0,05(Me2S8i102/2)0,10
véi Mw = 6500 g/mol, Mn = 1900 g/mol va Mw/Mn = 3,4; va
(MeSi03/2)0,88(MeSi(OH)O2/2)0,05(MeSi(OMe)O212)0,06(Me2S8i0212)0,01
vGi Mw = 6700 g/mol, Mn = 2100 g/ﬁol va Mw/Mn = 3,2;

trong d6 Me 1a gbc metyl, Et 13 gbc etyl va Ph 13 gbc phenyl.

Tét hon nita, thanh phin (A1) dugc sir dung theo sang ché 1a thanh phén nhya

(A1-2) bao gbm it nhit mot nhya polysiloxan hitu co chi bao gdm céc hop chét c6

cong thurc:
SiO4p2 (XVII),
R3Si012 (XVIII) va
Si(OH)Os2 XIX),

thuc:

va céc hop chit tily ¥ dugc chon tir nhém chi bao gdm cac hop chit c6 cong

Si(ORY)0312 (XX),

Si(OR1),021 (XXI),
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Si(OR')301.2 (XXI0),
“Si(OH)20:2 (XXIII) va
Si(OH);011 | (XXIV),

trong d6 R va R! c6 mdt trong s6 cac hydrocacbon néu trén va véi dicu kién la:

trong thanh phin nhwa (A1-2), tdng cla céc hop chéit ¢6 cong thie (XIX),
(XXIID) va (XXIV), tinh theo tbng sb lugng cia tht ca cac hop chit c6 cong thic tir
(XVII) dén (XXIV), it nhét 12 2%, '

trong thanh ph::?tn nhwa (A1-2), tdng ciia cac hop chét c6 cong thirc (XX), (XXI)
va (XXII), tinh theo tdng lugng cia tt ca cac hop chét c6 cong thic tir (XVII) dén
(XXIV), khong 16n hon 10%,

thanh phan nhya (A1-2) ¢6 khdi lugng phén tir trung binh Mw 1a tir 500 g/mol
dén 11000 g/mol va khdi lugng phan tir trung binh Mn la tir 500 g/mol dén 5000
g/mol, va mat do da phan tan (Mw/Mn) clia thanh phin nhya (A1-2) 1a tir 1 dén 5.

Cac vi du cua cdc nhya polysiloxan hitu co vu tién (A1-2) la:
(Si04/2)0,50(Me3S101/2)0,39(Si(OEt)03/2)0,06(Si(OEt)202/2)0,02
(Si(OEt)301/2)0,01(Si(OH)O3/2)0,02

v6éi Mw = 7400 g/mol, Mn = 3100 g/mol va Mw/Mn = 2,4,
(Si04/2)0,45(Me3S101/2)0,43(Si(OE)O312)0,07(Si(OEt)202/2)0,02
(Si(OEt)301/2)0,01(Si(OH)O312)0,02

véi Mw = 1400 g/mol, Mn = 900 g/mol va Mw/Mn = 1,6;
(SiO4/2)0,45(Me3Si01/2)0,36(ViMe2S10112)0,06(Si(OEt)O3/2)0,06
(Si(OEt)202/2)0,02(Si(OEt)301/2)0,01(Si(OH)O312)0,04

véi Mw = 5300 g/mol, Mn = 2600 g/mol va Mw/Mn = 2,0; va
(SiO412)0,38(Me3Si01/2)0,42(ViMe2Si01/2)0,06(Si(OEL) O3/2)0,07
(Si(OEt)202/2)0,02(Si(OEt)301/2)0,01(Si(OH)O3/2)0,04

vi Mw = 2600 g/mol, Mn = 1600 g/mol va Mw/Mn = 1,6;

trong d6 Me 13 gbc metyl, Vi 14 gbc vinyl va Et 14 gbe etyl.
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Thanh phin nhya (A1) duge sit dung theo sing ché t6t hon 1a thanh phan nhwa
(Al-1).

Thanh phin nhya (A1) c6 thé & ca thé rin va thé 16ng & 23°C va 1013 hPa,

trong d6 tét hon 1a & thé rén.

Céc hop chét ciia thanh phin nhya (A1) ma dugc sir dung theo sing ché 1a da
biét va c6 thé dugc chuln bi theo phuong phép tiy ¥ bt ky da biét, ching han nhu, vi
dy, bang cach thiy phan va ngung tu céc hdn hgp cla clorosilan, alkoxysilan tuong

tng hoc tét hon 1a alkoxylat clorosilan.

Thanh phin (A1) 14 c4c nhya ma c6 thé dugc chudn bi tir phan Umg clia cdc
clorosilan twong tmg, t&t hon 13 metyltriclorosilan, phenyltriclorosilan,
phenylmetyldichlorosilan, dimetyldiclorosilan, trimetylclorosilan va/hodc
tetraclorosilan, dugc hoa tan trong toluen, véi mirc thdm hut cén béng hoéa hoc cua
rugu, dya trén sb lugng ciia céc lién két Si-Cl, trong d6 HCI thoét it nhit 13 mdt phén,
va sau d6 phan Ung véi luong du cén bang hoéa hoc clia nude, dya trén tdng cua céc
lién két Si-Cl va Si-alkoxy, va tiép theo tach pha nudc va hitu co va tach toluen va

ruou khoi pha hitu co.

Thanh phén silic hitu co (A2) dugc st dung theo sang ché c6 thé bao gbm mot
loai hop chét silic hitu co, chi bao gbm céc hop chét c¢6 cong thirc (IT) ciing nhu céc
loai khac cua hop chét silic hitu co chi bao gbm céc hop chét c6 cong thire (IT). Néu
thanh phén (A2) bao gbm cac siloxan, thi cac hop chit c6 cong thtrc (IT) duge phan b6

ngiu nhién trong céc phan ti siloxan.

Thanh phén silic hitu co (A2) duge st dung theo sing ché c6 thé 1a silic hitu co
(A2-1), tac 1a cac hop chét c6 cong thirc (IT) trong d6 d+e+f=4, va ca silic hitu co (A2-
2), d& chi ra cac hop chét bao gbm cac hop chét c6 cong thirc (II) trong d6 d+e+f<3.

Thanh phén silic hitu co (A2-2) dugc st dung theo sang ché c6 trung binh khéi
lugng Mw tét hon 1 tir 500 dén 5000 g/mol, tét hon nita 12 tir 500 dén 4000 g/mol, tot
hon nita 14 tir 700 dén 4000 g/mol, tét nhét 1a tir 700 d&én 3000 g/mol. Thanh phan silic
hitu co (A2-2) dugc st dung theo séng ché c6 trung binh s lugng Mn t6t hon 12 tir
200 dén 3000 g/mol, t6t hon nita tir 200 dén 2000 g/mol, tt hon nita tir 200 dén 1500
g/mol, tbt nhét tir 500 dén 1500 g/mol.
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Thanh phén silic hitu co (A2-2) dugc stir dung theo séng ché c6 mat dd da phan
tan t6t hon tir 1 dén 5, t&t hon nira tir 1 dén 4, t6t nhét 12 tir 1,2 dén 3,6.

Trong thanh phan silic hitu co (A2), £21 tét hon 14 it nhit 12 25%, t6t hon nita 1a
it nhit 12 40%, tbt nhét 12 it nhét 13 50%, cta tit ca cic hop chit c6 cong thirc (II).

Trong thanh phén silic hitu co (A2), e>1 t6t hon 1a khong 16n hon 1%, tét hon
nita khong 16n hon 0,5%, t6t nhat khong 16n hon 0,1%, ctia tit ca cac hop chét c6 cong
thire (I).

Trong thanh phin silic hitu co (A2), tét hon 16n nhét 1a 10%, t6t hon nita Ién
nhét 12 3%, ctia cic hop chit c6 cong thirc (II) véi d+et+f<3, d=2.

Céc vi du cia cac gbc R? ¢6 hoa tri mot, 1a gbc hydrocacbon c6 lién két bing
SiC, dugc thay thé tiy ¥, 1 cac gbc hydrocacbon dugc dé cap dung cho R ciing nhu
gbc n-nonacosyl va gbc n-triacontyl.

Nhu 12 mot két qua cua sy chuén bi, mot ty 18 nhét dinh cia céc géc R2 c6 thé
cling c6 nguyén tir halogen, tdt hon 12 nguyén tir clorin, nhung khong c6 giéi han cu
thé.

Gbc R? tbt hon 1a cac géc hydrocacbon c6 lién két bang SiC, c6 tir 1 dén 18
nguyén tir cacbon, t6t hon 13 géc metyl, etyl, 2,4,4-trimetylpentyl, n-octyl hodc gbc
phenyl.

Trong thanh phén silic hitu co (A2-1), R? tbt hon 12 c6 gbc 2,4,4-trimetylpentyl,
n-octyl hogc gbc phenyl.

Trong thanh phén silic hitu co (A2-2), R? tt hon 1a c6 gbc metyl, etyl, 2,4,4-
trimetylpentyl hodc gbc phenyl.

Céc vi du cia gbe R3 12 cac gde duge @€ cap dung cho R1.

Géc R3 tdt hon 1a cac gbe hydrocacbon c6 tir 1 dén 18 nguyén tir cacbon, t6t
hon 13 gbc metyl, etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl hodc géc

isobutyl, t&t hon 1a gbc metyl va gbe etyl.

Céc silic hitu co (A2-2) dugce sir dung theo sang ché t6t hon 13 bao gébm cic hgp

chét c6 cong thirc:

R2Si(OR*)022 (XII) va
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R2Si(OR3),01 (XTID),

va cac hqp chét ty y dugc chon tir nhém bao gbm céc hop chit c6 cong thic:

R%SiOs12 X),
R?Si(OH)O212 XD,
R2,8i02 | (XIV),
R%Si(OH)O12 (XV) va
R%Si(OR?)O112 (XVID),

trong d6 R2 va R3 ¢6 mdt trong so cac hydrocacbon néu trén va véi dicu kién 1a:

trong thanh phan silic hitu co (A2-2), tdng cia cac hop chét c6 cong thire (XII),
(XIII) va (XVI), tinh theo tbng lugng ca tit ca cic hop chét c6 cong thirc tir (X) dén
(XVTI), it nhét 13 10%, tét hon hon it nhit 1a 25%, t5t hon nita it nhét 12 40%, t5t nhét 1
it nhét 1a 50%,

trong thanh phén silic hitu co (A2-2), téng cta cac hop chét c6 cong thirc (XI)
va (XV), tinh theo tdng lugng cua tht ca cac hop chét c6 cong thire tir (X) dén (XVI),
khong 16n hon 2%, tot hon khong 16n hon 1%, tét hon nita khong 16n hon 0,5%, t6t
nhét 12 khong 16n hon 0,1%, va

trong thanh phén silic hitu co (A2-2), tbng cta cac hgp chat c6 cong thirc
(XIV), (XV) va (XVI) tinh theo téng lugng clia cac hgp chit c6 cong thire tir (X) dén
(XVI) 16n nhit 13 50%, tdt hon 16n nhét 12 35%, tét hon nita 16n nhét 1a 10%, tot nhét
16n nhét 13 4%.

Cac vi du cua céc silic hitu co (A2-2) duge sit dung theo sdng ché 1a:
(MeSi0312)0,37(MeSi(OE1)022)0.46(MeSi(OE20112)0,17

v6i Mw = 2400 g/mol, Mn = 900 g/mol va Mw/Mn = 2,7,
(MeSi03/2)0,37(MeSi(OH)O2/2)0,01(MeSi(OEt)02/2)0,46(MeSi(OEt)201/2)0,15
(Me2Si0212)0,01

v6i Mw = 2800 g/mol, Mn = 1000 g/mol va Mw/Mn = 2,8,
(MeSi03/2)0,29(MeSi(OH)O2/2)0,01(MeSi(OMe)O22)0,47(MeSi(OMe)2012)0.23

v6i Mw = 2300 g/mol, Mn = 600 g/mol va Mw/Mn = 3,8;
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(MeSi03/2)0,32(MeSi(OMe)Oz/2)0,4s(MéSi(OMe)zO1/2)0,20

véi Mw = 3300 g/mol, Mn =900 g/mol va Mw/Mn = 3,7,
(PhSi03/2)0,23(PhSi(OMe)02/2)0,51(PhSi(OMe)201/2)0,26

véi Mw = 1000 g/mol, Mn = 700 g/mol va Mw/Mn = 1,4,
(MeSi03/2)0,10(MeSi(OMe)02/2)0,17(MeSi(OMe)201/2)0,03(PhSiO3/2)0,15
(PhSi(OMe)0212)0,31(PhSi(OMe)20112)0,20(Me2S102/2)0,04

Mw = 1800 g/mol, Mn = 900 g/mol va Mw/Mn= 2,0;
(MeSi0312)0,10(MeSi(OMe)02/2)0,15(MeSi(OMe)201/2)0,03
(MeSi(O(CH2)3CH3)022)0,03(PhSi03/2)0,15(PhSi(OMe)O2/2)0,24
(PhSi(OMe)201/2)0,15(PhSi(O(CHz2)3:CH3)O2/2)0,06
(PhSi(OMe)(O(CHz2)3CH3)O01/2)0,04(PhSi(O(CH2)3CH3)20112)0,01(Me25i02/2)0,04
v6i Mw = 1400 g/mol, Mn = 800 g/mol va Mw/Mn = 1,8;
(MeSi03/2)0,31(MeSi(OEt)0212)0,3¢(MeSi(OEt)201/2)0,10(Me2810212)0,22
(Me2Si(OEt)O1/2)0,01(Me2Si(OH)O1/2)0,02

véi Mw = 4500 g/mol, Mn = 1900 g/mol va Mw/Mn = 2,4,

(i-OctSi(OMe)(OH)O172)0,01(-OctSi(OMe)O212)0, 10(i-OctSi-
(OMe)201/2)0,16(MeSi03/2)0,26(MeSi(OMe)O212)0,36(MeSi(OMe)201/2)o,11

véi Mw = 3000 g/mol, Mn = 1500 g/mol va Mw/Mn = 2,0,
(Si(OEt)202/2)0,42(Si(OEt)O3/2)0,19(Si(OEt)301/2)0,39

véi Mw = 1000 g/mol, Mn = 800 g/mol va Mw/Mn = 1,2;
(Si(OEt)202/2)0,48(Si(OEt)O3/2)0,35(Si(OEt)301/2)0,09(S104/2)0,08
véi Mw = 1400 g/mol, Mn = 900 g/mol va Mw/Mn = 1,6;

(i-OctSi(OMe)02/2)0,09(i-OctSi03/2)0,06(i-OctSi(OMe)201/2)0,08(MeSiO3/2)0,23-
(MeSi(OMe)0212)0,35(MeSi(OMe)2012)0,19

véi Mw = 1400 g/mol, Mn = 600 g/mol va Mw/Mn =2,3; va

(i-OctSi(OMe)02/2)0,11(i-OctSi03/2)0,05(1-OctSi(OMe)201/2)0,08
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(MeSi03/2)0,22(MeSi(OMe)0212)0,33(MeSi(OMe)201/2)0,20
(i-OctSi(OH)O22)0,01
v6i Mw = 1500 g/mol, Mn = 700 g/mol va Mw/Mn = 2,1;

trong d6 Me 13 gbc metyl, Et 12 gbc etyl, i-Oct 13 gbc 2,4,4-trimetylpentyl va Ph
1a gbc phenyl.

Theo phudng 4n wu tién khéc, thanh phan silic hitu co (A2) dugc sit dung theo
sang ché c6 thé 1a cac silic hitu co c6 cong thirc (IT) (A2-1), cu thé trong cong thirc nay
dlal,elaOvafla3s.

Cac vi du cua cac silic hitu co (A2-1) 1a n-octyltrimetoxysilan, n-octyl-
trietoxysilan, (2,4,4-trimetylpentyl)trimethoxysilan, (2,4,4-tri-
metylpentyl)triethoxysilan, n-hexadecyltrimethoxysilan, n-hexadecyltriethoxysilan, n-
nonacosyltriethoxysilan, n-nonacosyltrimethoxysilan, n-triacontyltrimethoxysilan, n-
triacontyltriethoxysilan, ~cyclohexyltrimethoxysilan, cyclohexyltriethoxysilan, n-
hexadecylmetyldimethoxysilan, n-hexadecylmetyldiethoxysilan, (2,4,4-
trimetylpentyl)metyldimethoxysilan,  (2,4,4-trimetylpentyl)metyldiethoxysilan,  n-
octylmetyldimethoxysilan, n-octylmetyldiethoxysilan, (xyclohexyl)metyldi-

methoxysilan hodc (xyclohexyl)metyldiethoxysilan.

Céc hop chét silic hitu co (A2) dugce sir dung theo sang ché c6 thé & ca thé rin
va thé 16ng & 23°C va 1013 hPa, trong d6 thanh phin silic hitu co (A2) tot hon 1a & thé
long.

D6 nhét cta thanh phan silic hitu co (A2) & 25°C tét hon 12 nhé hon 600 mPass,
trong truong hop cia (A2-1) t6t hon nita tir 1 dén 50 mPass, trong trudng hop cua (A2-
2) t6t hon nita tir 5 dén 500 mPas.

Theo sdng ché nay, d6 nhét dong dugc xac dinh theo DIN 53019.

Pidm s6i ctia thanh phan silic hitu co (A2-1) dugc st dung theo sang ché tot
hon 13 nim trong khoang nhiét do tir 100 dén 370°C, t6t hon 1a tir 100 dén'250°C,
trong mdi trudng hop & 4p suit 13 1013 hPa. |

Céc hop chit silic hitu co (A2) dugc sit dung theo séng ché 1a da biét va co thé

duge chuln bi bing cac quy trinh tily chon bét ky d biét twong tng. Céc quy trinh nay
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bao gdm lwa chon va két hop theo cich tich hgp céc phan tng thiy phén, ruou phén,
ngung tu va can bing, chéng han nhu, vi dy, phan Gng alcoholysis ctia cac clorosilan
tiy chon véi phan ting thuy phén va ngung tu. Céc hop chét c6 clu tric silicon dinh
trudc & dang clorosilan 1a cac (")ng dan t6t hon 13 duoc st dung 1am vat liéu khoi dau
cho qua trinh tdng hop. Metanol hogc etanol tdt hon 1 duge st dung trong phan tng

alcoholysis.

Céc silic hitu co (A2-1) tét hon 1a cac hop chét silic hitu co ma 6 thé duge
chudn bi bang phan {mg alcoholysis cua organyltriclorosilan, diorganyldiclorosilan

hoic tetraclorosilan.

Cac silic hitu co (A2-2) tt hon 1a cac hop chét silic hitu co ma duge chuén bi
tr phdn Ung cia organyltriclorosilan, try chon & dang hdn hop tron véi
diorganyldiclorosilan, va/hodc cua tetraclorosilan v6i rugu tuong ung (alcoholysis)
theo su vuot qud ty lwgng va nude (phan tmg thuy phan, phan mg ngung ty) theo sy

thiéu can b??mg ty luong, dua trén sy c6 mét ban dAu ctia cac lién két Si-Cl.

Céc silic hitu co (A2-2) tdt hon 1a cac hop chét silic hiru co ma c6 thé dugc
chuén bi tir phan tmg alcoholysis, thity phan va ngung tu clia metyl-, etyl-, vinyl-, n-
octyl-, 2,4,4-trimetylpentyl-, xyclohexyl- hodc phenyl-triclorosilan tuy chon véi
dimetyl-, dietyl-, etylmetyl-, divinyl-, metylvinyl-, etylvinyl-, phenylvinyl-, di-(n-
octyl)-, metyl-(n-octyl)-, etyl-(n-octyl)-, phenyl-(n-octyl)-, vinyl-(n-octyl)-, bis(2,4,4-
trimetylpentyl)-, metyl-(2,4,4-trimetylpentyl)-, etyl-(2,4,4-trimetylpentyl)-, phenyl-
(2,4,4-trimetylpentyl)-,  vinyl-(2,4,4-trimetylpentyl)-,  di-(xyclohexyl)-,  metyl-
(xyclohexyl)-, etyl-(xyclohexyl)-, phenyl-(xyclohexyl)-, vinyl-(xyclohexyl)-, diphenyl-
diclorosilan, va/hodc cua tetraclorosilan.

Cic silic hitu co (A2-2) la céc hop chét silic hiru co ma c6 thé duge chuln bj
bing phan tng alcoholysis, thiy phin va ngung tu ciia metyl-, etyl- hodc phenyl-
triclorosilan va/ho#c —diclorosilan va/hodc tetraclorosilan.

Trong cic ché phim theo sing ché, thanh phan (A1) dugc st dung tuong Ung
v6i thanh phan (A2) theo ty 16 khéi luong tét nhét 12 tir 99:1 dén 50:50, tot hon tir 95:5
dén 60:40, t6t nhét tir 90:10 dén 70:30.

Hdn hop tron sin bao gdm céac thanh phén (Al) va (A2) c6 do nhét dong ©
80°C tét nhat 1a tir 1 dén 3000 mPas, t6t hon 1a tir 10 d¢én 1000 mPass.
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Céc ché phim theo séang ché bao gbm c4c thanh phin (A1) va (A2) c6 tbng 1a tir
1 dén 30 phan khéi luong, tét hon tir 2 dén 15 phin khéi lugng, tt nhat 1 tir 5 dén 10
phin khéi luong, trong mdi trudng hop déu tinh theo 100 phin khéi lwong cia ché
phim.

Céc chit don (B) dugc st dung trong ché phim theo sang ché c6 thé 1a cac chit

d6n duge chon tiy v bat ky da biét cho dén nay.

Céc vi du cua cac chit don (B) duge sir dung theo séng ché 13 cac chét don
khong gia cudng, 1a céc chit don c6 dién tich b& mit BET tit hon dat t6i 50 m?/g,
chfmg han nhu b6t thach anh, hat thach anh, bdt thach anh néng chay, bot thiy tinh
thach anh, bt thiy tinh, diatomit, canxi silicat, magie silicat, ziricon silicat, talc, cao
lanh, zeolit, bot oxit kim loai chéng han nhu nhém, titan, sit, k&m oxit hodc oxit hdn
hop cuia ching, bari sulfat, canxi cacbonat, bot da cAm thach, thach cao, silic nitrit,
cacbua silic, boron nitrit, bdt nhwa, ching han nhu bt polyacrylonitril; chét don ting
cuong, tuc 1a chét don c6 dién tich bé mit BET 16n hon 50 m?/g, ching han nhu silic
sinh nhiét, silic két taa, phén, than den, chéng han nhu than 10 va than axetylen, va hdn
hop silic nhdm oxit c6 dién tich bé mit BET 16n; ciing nhu nhdm trihydroxit, magie
hydroxit, chit d@on & dang hat rong, chﬁng han nhu db gém nhd, chéng han nhu, vi duy,
chiing c6 trén thi trudng véi tén thwong mai 1a Zeeospheres™ ctia 3M Deutschland
GmbH in D-Neuss; chét don loai soi, chéng han nhu wollastonit, montmorillonit,
bentonit cling nhu s¢i thily tinh cit nhd vi/hodc duge nghién (sgi thiy tinh vun), bong
khoang hogc vat li€u nhya. Céc chét don néi trén c6 thé duoc lam dé chiu duge nude,

vi du bing cach xir ly vdi silan hodc -siloxan hodc véi axit stearic.

Cac chit don (B) ma duoc st dung tt hon 13 cac chit don chira nhom
trihydroxit hodc chira silic vo co, ddc biét la cac chit don tir cac ngui‘)n tu nhién, ching
han nhu thach anh, cristobalit, talc, va chit don chua silic dang soi tir cac nguén tu
nhién, chéng han nhu montmorillonit va wollastonit, hodc cac san phém chira silic
tbng hop ching han nhu silic oxit sinh nhiét, ma c6 thé thu dugc tir phan Gng thiy
phan ngon lira cia, vi dy, tetraclorosilan trong ngon lra oxyhydrogen (silic oxit dugc
hun khéi), hogc thach anh v6 dinh hinh, ma c6 thé thu dugc bang nhiét sau khi xir Iy
silic oxit sinh nhiét (silic oxit nung chay), hodc cac chét don chua silic tbng hop dang

soi vb co, ching han nhu s¢i thiy tinh cit nho hodc vun.
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Chét don (B) tdt nhét 13 thach anh, cristobalit, c4c s¢i thuy tinh ct ngén hodc

vun, montmorillonit, wollastonit hogc talc, ma co thé tiy chon dugc xir Iy bé mit.

Céac chét don (B) c6 thé dugc sir dung & dang riéng biét hodc & dang hdn hop
v&i mot chét don khac. Tét hon 1 dugc sit dung nhu céc hén hop thanh phan (B) cia

cac chat don loai bdt min va loai hat.

Céc chét don loai bot min (B) dugce st dung theo sang ché ¢ céc kich thudce hat
t6t hon 13 tir 0,1 d&n 200 pm, t&t hon nira 14 tir 0,3 dén 100 pm. Trong trudng hop cia

céc chét don loai soi, thi kich thudc ndy twong tmg véi chidu dai 16n nhét coa chét don.

Céc chét don loai hat (B) dugc st dung theo sang ché ¢6 kich thude hat tét hon
13 tir 0,2 dén 5 mm, tét hon nira 13 tir 0,2 dén 3 mm. Chét don loai hat (B) duoc sir
dung wru tién 1a thach anh.

Khi hdn hop clia cic chét don loai bot min va dang hat dugc st dung 1am thanh
phin (B), thi ty 1¢ khéi lwong ciia cac chét don loai bt min va dang hat tot hon 1a tir
5:1 @én 1:5, t6t hon nira 13 tir 3:1 dén 1:3.

Sy phan b kich thuéc hat ciia cac hat 13 >500 pm ot hon 1a dugc phan tich
theo DIN ISO 3310-1 bang phwong tién ludi sang phun khong khi tir ALPINE sir dung
céc ludi sang phan tich theo cic yéu ciu. Viéc phan tich sy phan bd kich thuéc hat
nim trong khoang xép xi tir 0,02 dén 500 pm tt hon 13 duge thyc hién co sir dung
may phan tich kich thudc hat cilas 1064 Particle Size Analyzer cua Cilas.

Céac ché phim theo sang ché bao gdm cac chit ¢on (B) c6 phin khéi lugng 13,
tinh theo téng phin khéi lwong, t6t hon tir 70 dén 99 phan khdi lugng, t6t hon nira tir
75 dén 95 phin khdi lugng, tét nhét 12 tir 85 dén 95 phan khéi luong, trong mdi trudng
hop du tinh theo 100 phin khéi lugng ciia ché pham. |

Ngoai cac thanh phan (A1), (A2) va (B), c4c ché phim theo sang ché 6 thé con
bao gdm cac chét nén khac cac thanh phin (Al), (A2) va (B), ching han nhu, vi dy,
cac chét xc tac (C), cac thanh phan phu (D), nuéc (E) va céc phu gia (F).

Céc vi du cua cdc chét xuc tac (C) ma dugce st dung tiy ¥ 1a céc chét xuc tac
ngung tu bat ky da biét cho dén nay, ching han nhu:

cac hgp chét kim loai, chﬁng han nhu, vi du, nhém (II) neodecanoat, nhom(11II)
stearat, nhom(I1I) etoxit, nhoém(III) octoat, nhom(III) etylhexanoat, nhom(III) propoxit,
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nhdm(III) butoxit, nhém(III) acetylacetonat, nhom(III) (9-octadecenylacetoacetat)
diisopropoxit, k&m(II) stearat, km(II) octoat, kém(II) (2-etylhexanoat), kém(II) (ace-
tylacetonat), kém(Il) bis-(2,2,6,6-tetrametyl-3,5-heptanedionat), stronti(Il) (2-
etylhexanoat), titan(IV) bis(etylacetoacetat)-bis(iso-butanolat), titan(IV) (n-butoxit),
titan(IV) (tert-butoxit), zirconi(IV) acetylacetonat, zirconi(IV) (2-etylhexanoat),
zirconi(IV) lactat, liti(I) octanoat, bismut(Ill) (2-etylhexanoat), bismut(III)
neodecanoat, dioctyltin(IV) laurat, dibutyltin(IV) laurat, dimetyltin(IV) - laurat,
dioctyltin(IV) oxit, dibutyltin(IV) oxit, dimetyltin(IV) oxit, dioctyltin(IV) acetat,
dibutyltin(IV) acetat, hop chit c6 thé thu duoc tir phan tng cua dioctyltin(IV) acetat
Vi tetraetoxysilan, hop chét c6 thé thu duoc tir phan tng clia dibutyltin(IV) acetat véi
tetraethoxysilan, thiéc(I) octoat, chi(Il) acetat, chi(Il) octoat, chi(Il) oxit, chi(Il)
sunfit, chi(I) cacbonat, niken(II) acetylacetonat, niken(I) acetat, niken(II) octoat,
niken(Il) cacbonat, cobalt(Il) octoat, coban(Il) cacbonat, mangan(Il) octoat,

mangan(II) cacbonat, mangan(IV) oxit;

cic axit, ching han nhu, vi dy, axit cacboxylic, axit dicacboxylic, axit
organophosphoric va mono- va di-este clia axit, axit phosphonic va cac monoeste va
axit diphosphinic hitu co, axit boric, bo(III) florit, cic muoi amoni va cac anhydrit cia

cac axit cacboxylic;

chc bazo, ching han nhu, vi dy, kidm thé alkali va alkalin, alcoholat kiém thé

alkali va alkalin, butylliti, cling nhu kali siliconat;

cac hop chét chira nito, silic tu do, ching han nhu, vi dy, cdc amin bac mét,
ching han nhu 1-butylamin, sec-butylamin, tert-butylamin, 1-hexylamin,
cyclohexylamin, 1-octylamin, 1,1,3,3-tetrametylbutylamin, 2-etylhexylamin, 2-metyl-
2-heptylamin; cidc amin béc hai, ching han nhu diethylamin, di-n-butylamin, piperidin,
piperazin, pyrrolidin; cdc amin béc ba, ching han nhu triethylamin, tri-n-butylamin,
1,4-diazabicyclo[2.2.2]octan (DABCO); cdc amidin, ching han nhu acetamidin,
1,4,5,6-tetrahydropyrimidin, 1,5-diazabicyclo[4.3.0]Jnon-5-ene (DBN), 1,8-diaza-
bicyclo[5.4.0lundec-7-ene (DBU); ciac iminourea, ching han nhu guanidin,
N-metylguanidin, N,N'-dimetylguanidin, N,N,N',N'-tetrametylguanidin, N,N,N',N'-
tetrametyl-N"-(1,1-dimetyletyl)-guanidin, N-metyl-N'-nitroguanidin, 1,8-bis(tetrame-
tylguanidino)naphtalen (TMGN), guanylguanidin, 1,5,7-triazabicyclo[4.4.0]dec-5-ene
(TBD) va 7-metyl-1,5,7-triazabicyclo(4.4.0)dec-5-ene;
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cac aminosilan, ching han nhu N-xyclohexylaminometylmetyl-diethoxysilan,
N-xyclohexylaminometylmetyl-dimetoxysilan, N-xyclohexylaminbmetyl-
trietoxysilan, N-xyclohexylaminometyl-trimetoxysilan, N-phenylaminometyl-
trietoxysilan, N-phenylaminometyl-trimetoxysilan, N-(2-aminoetyl)-3-aminopropyl-
trimetoXysilan, N-(2-aminoetyl)-3-aminopropyl-trietoxysilan, = N-(2-aminoetyl)-3-
aminopropyl-metyltrimetoxysilan, N-(2-aminoetyl)-3-aminopropyl-metyltrietoxysilan,
N-xyclohexyl-3-aminopropyl-trietoxysilan, N-xyclohexyl-3-aminopropyl-
trimetoxysilan, N-xyclohexyl-3-aminopropyl-metyltrietoxysilan, N-xyclohexyl-3-
aminopropyl-metyltrimetoxysilan, ~ 3-aminopropyl-trietoxysilan,  3-aminopropyl-
trimetoxysilan, 3-aminopropyl-metyltrietoxysilan va 3-aminopropyl-

metyltrimetoxysilan.

Chét xuc tac (C) ma dugc st dung tly y t6t hon 13 bismut(IIT) (2-etylhexanoat),
bismut(III) neodecanoat, dioctyltin(IV) laurat, dibutyltin(IV) laurat, dimetyltin(IV)
laurat, dioctyltin(IV) acetat, dibutyltin(IV) acetat, dimetyltin(IV) acetat, thié'c(H)
octoat, k&m(II) acetylacetonat, ziricon(IV) (2-etylhexanoat), nhdm(III) tert-butoxit, liti
hydroxit, natri hydroxit, kali hydroxit, canxi hydroxit, liti metanolat, natri metanolat,
kali metanolat, magie metanolat, canxi metanolat, liti etanolat, natri etanolat, kali
etanolat, magie etanolat, canxi etanolat, kali metylsiliconat, 1,8-diazabicyclo[5.4.0]-

undec-7-ene, 1,5,7-triazabicyclo[4.4.0]dec-5-ene, 7-metyl-1,5,7-triazabicyclo[4.4.0]-

dec-5-ene, N,N,N',N'-tetrametylguanidin, N-(2-aminoetyl)-3-aminopropyl-
trimetoxysilan, N-(2-aminoetyl)-3-aminopropyl-trietoxysilan, 3-aminopropyl-
trietoxysilan, 3-aminopropyl-trimetoxysilan, N-(2-aminoetyl)-3-aminopropyl-
metyltrimetoxysilan, N-(2-aminoetyl)-3-aminopropyl-metyltrietoxysilan, 3-

aminopropyl-metyltrietoxysilan va 3-aminopropyl-metyltrimetoxysilan.

Chét xuc tac (C) ma dugce st dung tly y tdt nhét 12 bismut(III) (2-etylhexanoat),
bismut(III) neodecanoat, thiéc(Il) octoat, kém(Il) acetylacetonat, kali metylsiliconat,
1,8-diazabicyclo[5.4.0Jundec-7-ene,  1,5,7-triazabicyclo[4.4.0]dec-5-ene, 7-metyl-
1,5,7-triazabicyclo[4.4.0]dec-5-ene va N,N,N',N'-tetrametylguanidin.

Néu céc ché phim theo sang ché bao gdm cac chit xuc téc (C), tinh theo phan
khéi lugng, t6t hon 1a tir 0,0001 dén 10 phin khéi lugng, tét hon nita 1a tir 0,0001 dén
5 phan khéi lugng, tdt nhét 1a tir 0,0001 dén 2 phan khdi lwgng, trong mdi trudng hop
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tinh theo tdng 100 phan khdi lugng clia cic thanh phén (A1) va (A2). Cac ché phim

theo sang ché tot hon 14 bao gdm chét xuc tac (C).

Chéit xuc tac (C) ma duogc sir dung tiy y tot nhit 13 1,8-diazabicyclo[5.4.0]-
undec-7-ene, 1,5,7-triazabicyclo[4.4.0]dec-5-ene, 7-metyl-1,5,7-triaza-
bicyclo[4.4.0]dec-5-ene, N,N,N',N'-tetrametylguanidin c6 tir 0,0001 dén 1 ph?in khéi
lvgng, tinh theo tdng 100 phin khéi lugng ciia cac thanh phan (A1) va (A2).

Céc vi du cia cac thanh phan phu (D) ma dugc st dung tly ¥ 1a céc silic oxit
chirc, ching han nhu metacrylsilan, glycidoxysilan va mercaptosilan; silicat, chéng han
nhu natri ortosilicat, dinatri disilicat, dinatri trisilicat, kali silicat, canxi silicat va

magie silicat.

Néu cac ché phim theo séng ché bao gdm céc thanh phan phu (D), thi lugng
yéu cdu tét hon tir 1 dén 15 phén khéi lugng, t6t hon nita la tir 1 dén 10 phén khéi
lwong, trong mdi trudng hop tinh theo tbng 100 phan khdi lugng cia céc thanh phéan
(A1) va (A2). Céc ché phdm theo sang ché tét hon 12 khong bao gdm thanh phén (D).

Céc vi du cta nuéce (E) ma duge st dung tiy ¥ 1 loai nuée bat ky, ching han
nudc mua, nudc duge khir khoang, nude & dang két tinh dugc lién két trong céc mudi,
ching han nhu natri sunfat decahydrat, nhom sunfat octadecahydrat, canxi sulfat
dihydrat, dinatri metasilicat nonahydrat, dinatri metasilicat pentahydrat; nuéc dugc
hép phu trén céac zeolit c6 cac kich thudc 15 tr 0,3 dén 1,5 nm, t6t hon 1a tir 0,3 dén
1,0 nm; nuée duge lién két vao a-cyclodextrin véin =6 phin tir glucoza (dudng kinh
16/chiéu cao: 0,47 dén 0,53/0,79 nm), B-cyclodextrin véi n = 7 phan tir glucoza (duong
kinh 18/chidu cao: 0,60 dn 0,65/0,79 nm) hodc y-cyclodextrin véi n= 8 phan tir
glucoza (dudng kinh 18/chiu cao: tir 0,75 dén 0,83/0,79 nm).

Néu cac ché phim theo sang ché bao gbm nudc (E) & dang khong lién két hoic
& dang lién két cita nuéc két tinh, thi lwgng yéu cu tét hon 1a tir 0,1 dén 5 phén khoi
lugng, t&t hon nita 13 tix 0,1 dén 2 phin khéi lugng, tét nhét 13 tir 0,1 dén 1 phan khéi
lwong, trong mdi trudng hep dugc tinh toan nhu 14 nuée tinh khiét va tinh theo téng
100 phén khdi lrgng clia cic thanh phin (A1) va (A2).

Néu cac ché phdm theo séng ché bao gbm nuéc (E) & dang lién két trong cac
zeolite hodc cyclodextrin, thi lugng yéu cAu tét hon 1a tir 1 dén 10 phan khéi luong, tbt

nhét 1a tir 1 dén 5 phin khéi lrong, trong mdi trudng hop tinh theo tbng 100 phan khbi
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lurgng cla cac thanh phén (A1) va (A2). Cic ché phim theo sang ché tét hon 13 khong
bao gdm thanh phén (E).

Céc vi du cua céac phu gia (F) ma dugc st dung tuy y theo sang ché 1a céc chit
nhudém mau, t&t hon 13 cac chit nhudm mau vd co ching han nhu céc oxit sét (mau
vang, mau den, mau do), crom(IIl) oxit, va titan dioxit, cacbon den, thudc nhudm,
ching han nhu phthalocyanin, hgp chét azo; cdc chit nhudém mau hiéu tmg dé tao ra
hiéu ‘rng mau kim loai, chéng han nhu c4c tim mong b%mg vang, bac, dﬁ‘)ng, nhom,
silic, mica, dugc phu tuy chon boi, vi dy, FeTiOs, Fe203, TiO2, hodc cac chit nhuém
mau tinh thé long dé tao ra hidu g mau don sic. C4c chit nhudm mau c6 thé duoc sir
dung & dang bdt hodc dang phén tén trong dung dich 10ng, t6t hon 1a trong thanh phan
16ng (A2). Céc chit nhudm mau cé th con dugce st dung theo cach bd sung vao céc

chit don loai hat (B) nhu 1a 16p phi bé mit.

Néu cac ché phdm theo séng ché bao gdm cac phu gia (F), thi lugng yéu cu 6t
hon 12 tir 1 dén 20 phin khéi lvong, t6t hon nita 12 tir 1 dén 15 phan khéi luong, tot
nht 12 tir 1 dén 10 phan khéi lugng, trong mdi trudng hop tinh theo téng 100 phin
khéi lugng cta cac thanh phéan (A1) va (A2). Céc ché phim theo séng ché t6t hon bao
gbm thanh phan (F).

Céc ché phédm theo séng ché tét hon bao gbm:

thanh phin nhwa (A1) bao gdm it nhit mot nhya polysiloxan hitu co bao gdm

cac hop chit cia cong thire (D),

thanh phén silic hitu co (A2) bao gbm it nhat mot hop chét silic hitu co chi bao

gbm cac hop chét ciia cong thire (II),
it nhit 1a mot chit don (B),
it nhét 1a mot chit xuc tac (C) tly ¥,
cac thanh phén phu (D) tly ¥,
nudc (E) tuy y ,va
cac phu gia (F) tuy y.
Céc ché phdm theo sing ché bt hon 14 bao gdm:

thanh phin nhua (A1) bao gbm it nhat mot nhya polysiloxan hitu co (Al-1),
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thanh phén silic hitu co (A2) bao gdm it nhit mot hop chét silic hitu co chi bao
gdm c4c hop chét ctia cong thirc (IT),

it nhat mot chit don (B),

it nhit mot chét xtc tac (C) ty ¥,

céc thanh phan phu (D) tiy ¥,

nuéc (E) tuy y, va

cac phu gia (F) tuy y.

Ngoai céc thanh phin (A1), (A2), (B) va tiy chon (C), (D), (E) va (F), céc ché
phim theo séng ché t&t hon 13 khong bao gbm céc thanh phan phy bat ky.

Céc thanh phén duogc st dung theo sang ché c6 thé & mdi trudng hop 12 mot loai
clia thanh phan nhu vy ciing nhu & dang hdn hop cta it nhét hai loai ciia thanh phin
tuong Ung.

Séang ché con d& xuit phuong phép san xuét cac ché phdm theo sing ché bang
cach trdn cac thanh phén riéng biét theo trinh ty can thiét bit ky.

Theo mot phuong 4n cia phuong phép theo sang ché, hdn hop tron sdn dwoc
chudn bi tir céc thanh phin (A1) va (A2), thinh phin (B) dwgc st dung theo tinh toén,
sau d6 cac thanh phén tir (C) dén (F) dugc st dung tiy y dugc bd sung vio.

Theo phuong an khac cuia phuong phap theo sang ché, thanh phén (B) dugc dit
trong may trén, hén hop tron sén clia céc thanh phin (A1) va (A2) dugc st dung theo
tinh toan, va sau d6 cac thanh phin tir (C) dén (F) dugc st dung b sung tiy ¥.

Theo phuong an khic cuia phuong phéap theo sing ché, thanh phan (B) duoc
tron sin v6i thanh phén (A2), va sau d6 thanh phén (A1) va tiép theo cac thanh phin tir
(C) dén (F) con dugc st dung bd sung ty ¥.

Theo phuong 4n khc cia phuong phép theo sang ché, thanh phan (B) duogc
tron s&n v4i thanh phan (A1), va sau d6 thanh phin (A2) va tiép theo céc thanh phén tir
(C) dén (F) ciing dugc sir dung b sung tuy ¥.

Buéc tron c6 thé duoc thyc hién & nhiét o phong va & ap sult quanh ap sudt
khi quyén, tirc 12 khoang tir 900 dén 1100hPa. Néu mudn, tuy nhién, budc tron cling c6

thé dugc thuc hién & nhiét 6 cao hon, vi du & nhiét do nim trong khoang tir 30 dén
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150°C. Hon nita, c6 thé sau d6 budc tron s& duge thyc hién tam thoi hoic lién tuc & p
suét giam, chéng han nhu, vi du & 4p suit tir 30 dén 500 hPa, dé loai bo cac hdn hop dé
bay va/hodc khong khi.

Theo phuong phép cuia sing ché, budc tron cac thanh phan tét hon 14 & nhiét do
it nhit 1a thdp hon diém sbi ctia thanh phan silic hitu co (A2) 20K (-253,15°C) ma

dugc str dung.

Phuong phép theo sang ché c6 thé dugc thuc hién lién tuc, tirng mé hodic ban

lién tuc.

Theo phuong 4n wu tién, cic ché phim theo sing ché 1a cac hdn hop tron 1an
dang sét c6 dd nhot rit cao & nhiét o phong, tuy nhién c6 thé dugc tao ra duéi dang

chay dugc dudi ap suét co hoc trong déi cao.

Theo phuong 4n wu tién khac, cdc ché phim theo sang ché c6 tinh st dang cét
udt. Ching co thé van chuyén duoc, vi du trén bing tai, va co tinh 8n dinh @& lru trit

cho dén khi dugc xir Iy tiép theo.

Céc ché phim theo sang ché c6 thé & dang bt ky nho ap suit co hoc & nhiét do

méi trudng xung quanh hodc tly y & nhiét do cao.

Céc ché phim theo séng ché lién két ngang & nhiét 4o mdi trudng xung quanh,
thwong 13 nhiét dd phong, hodic & nhiét do cao hon nhiét d§ phong bang phan ﬁng

ngung tu véi tinh phén hiy ciia rugu va tity chon 1a nuée.

Méi lién két ngang c6 thé dugc thuc diy bang cach ting nhiét d9, do d6 viéc

dinh hinh va lién két ngang c6 thé ciing duogc thuc hién theo budce thong thuong.

Céac ché phim theo sing ché c6 thé dugc st dung cho tit ca cic myc dich dbi
v6i cac ché phdm silic c6 kha ning lién két ngang ma dang dugc st dung cho dén nay.
Viéc xir Iy cac hdn hgp theo sang ché dugc thyc hién béi cdc phwong phap di biét.

Séang ché con tao ra than dic biang céch lién két ngang cac ché phim theo sang

4
A

ché.

Than dtc c6 thé duge tao ra tir cdc hdn hgp theo sang ché, vi du, phuong phép
dac phun, ma tir 1au da dugc biét dén. Theo phuong phap ndy, hdn hop duoc bom
phun bang phuong tién 4p lyc co hoc vao trong khoang clia khudn dac tuong Ung.

Khudn duc thuong cé hai nira va dugc dong kin vao nhau trong qué trinh dic phun
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bang lyc ép thiy lyc. Khuén duc duge nung néng trude dat nhiét dd mong mudn, nhd
d6 mot phin cia ché phém dugce tao didu kién dé chay va mot phin khéc thi duge thic
déy dé héa rén. Tai ddu cia hoat dong dtic phun, khudn duc dugce kep chit cho dén khi
than dtc dat t6i d6 dn dinh hinh dang dé c6 thé thdo khudn ma khdng bi anh huong
dén san phém. Céc héc 16m ctia khuodn dic cho cac mau thir duge md ta, vi dy, trong
DIN EN ISO 10724-1:2002-04. |

Thén duc theo sang ché 13 4 nhan tao.

Quy trinh san xuét d4 nhan tao t&t hon 13 nhu sau: cac ché phim theo sang ché
dau tién dugc dua vao khudn duc va, dé tranh c6 khi, viéc hat chan khong dugc thuc
hién. Viéc ddm nén cé thé dugc thuc hién & bude nay, tdt hon 1 bﬁng cach dit ché
phim duc cla sang ché vao trong khuon duc két hop véi viéc l4c rung khuon duc. Tiép
theo 1a tiép tuc dAm nén ché phdm cia séng ché biang luc co hoc. Véi qud trinh nay
ndy, viéc ddm nén 1a tly y c6 thé 1a rung lac trong chin khong, t5t nhit 13 khoang vai
phit, cu thé 12 tir 2 dén 3 phat. Néu than dic dugc hoa rén trong khudn duc, thi khudn
dac dugc nung néng trong cung khoang thoi gian nhur 12 mét trong cac budce trude do
va thuc hién tiép trong khoang thoi gian t5t hon 1a tir 30 dén 120 phit & nhiét do 16n
hon nhiét d6 phong, tét hon 1a tir 50 dén 200°C, tt hon nira 1a tir 80 dén 160°C, tot
nhét 1 tir 80 dén 130°C. Thén ddc sau d6 dugc 14y ra khoi khudn duc. Ngoai ra, tot
nhit 13, than ddc chua hoa rin ¢6 thé dugc le"ly ra khoi khuén dac khi viéc duc dugce
hoan thanh, tirc 13 sau céng doan ép co hoc, va dugc hoa rén & nhiét d6 néu trén va
trong khoang thoi gian néi trén & bude tiép theo trong thiét bi riéng biét. Than dic sau
d6 dugc luu trit thuin lgi & nhiét 40 moi trudng trong khoang thoi gian it nhit mot gio,
tét hon 1a it nhét 10 gid, t6t nhét 1a tir 24 dén 48 giv. Theo d6, than dic thu dugc c6 thé
duge xi 1y tiép bing cac phuong phap da biét, ching han nhu, vi du, bing cach mai,

danh béng bé mit va cit.

Séng ché con tao ra phuong phap san xuit ¢4 nhan tab, trong d6 céc ché phim

cuia sang ché dugc duc va dugc tao lién ket ngang,.

Théan ddc theo séng ché c6 do cimg tt hon 1a 50 Shore D, t6t hon nita 1a 60
Shore D, tét nhit 1a 75 Shore D.

Than duc theo sang ché khong thé hién sy thay doi mau sdc (mau vang cia cac

béng mau sang hodc 4nh sing cla cac bong mau toi) dudi tic dong cla birc xa UV so
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v6i than duc thong thudong dua trén cac nhya hitu co, khi c6 céc thay dbi dang ké ma

¢6 thé nhin thiy dugc trong trudng hop cta hé théng thong thuong.

Céc ché phim theo sang ché con c6 wu didm & chd ching twong dbi thich hop

dé san xuat d4 nhan tao.

Céc ché phim theo sang ché c6 wu diém & chd khong gay phat thai doc hai vao
trong moi trudng trong qua trinh san xXuét so véi trudng hop sit dung céc nhya polyeste

theo cac giai phéap k¥ thuat da biét, ma duoc hoa tan trong styren.

Than dtc theo sang ché ¢6 wu diém & chd ching chiu nhiét tét do 6, duéi tai
nhiét cao 1én dén 200°C, ma it hoic khong xay ra nong chay so v6i than dic ma dugc
tao ra theo giai phap k¥ thuat da biét c6 sir dung polyeste hitu co hodc nhya acrylat.
Hon nita, cic dic tinh co hoc dugce gitr lai g?ln nhu hoan toan sau mot thoi gian dai

chiu nhiéu cao (vi du trong 1 gio & 700°C).

Thén duc theo sang ché ¢6 wu diém & chd chung dn dinh d6i vai tia UV va thoi
tiét.

Than duc theo sang ché ¢6 wu diém & chd ching van duy tri tinh on dinh kich

thudc dudi tadc dong ciia nhiét do cao va khong cé nguy co bi bong tréc.

Trong cac vi du dugec mo ta dudi day, tAt ca dit liéu vé d6 nhét, trir khi c6 quy
dinh khac, déu & nhiét do 1a 25°C. Trir khi ¢6 quy dinh khéc, céc vi du dudi day dudc
thyc hién & ap suét quanh ap suit khong khi, tirc 1a Xép xi 1013 hPa, va & nhiét do
phong, tirc 1a xép xi 23°C, hoic & nhiét do ma duoc thibt 1ap khi cac chit phan tng
dugc Két hop & nhiét d§ phong ma khong c6 su bd sung nhiét hodc lam mét, va & do
4m twong ddi khoang 50%. Hon nita, tht ca céc dit liéu lién quan dén cac phan va ty 1&

phan trim, trir khi c6 quy dinh khic, déu tinh theo khéi luong.

Theo sang ché, cac chit dugc dic trung bang viée biéu thi dit liéu ma thu dugc
bing phuong phap phan tich do. Céc phép do co ban duge thuc hién theo tiéu chuén da
cong bd hoic dwgc xac dinh bing phuong phéap dic biét phat trién. D& dam bao viéc
trinh bay duoc rd rang, sau ddy cac phuong phép dugc st dung s€ dugc mo ta:

Do nhat

Trong céc vi dy dudi day, 4o nhét dong cia cic hop chét silic hitu co duge do
theo DIN 53019. Quy trinh t&t nht nhu sau: trir khi c6 quy dinh khéc, do nhét dugc
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do & 25°C bing may do luc tdc quay “Physica MCR 300” ctia Anton Paar. Déi vai cac
d6 nhét tir 1 dén 200 mPa-s, thi hé théng do xy lanh ddng truc (CC 27) c6 khe hé do
hinh khuyén 1a 1,13 mm dugc sir dung, va dbi v6i cac d6 nhét 16n hon 200 mPas, thi
hé théng do hinh c6n/phéng (hé thdng-Searlzit c6 con do CP 50-1) dugce st dung. Tée
@ cht 1a phi hop véi do nhét polyme (tir 1 dén 99 mPas & 100 s'; tir 100 dn
999 mPa's & 200 s'; tir 1000 dén 2999 mPa's & 120 s°'; tir 3000 dén 4999 mPa's &
80 s°1; tir 5000 dén 9999 mPa's & 62 s°'; tir 10000 dén 12499 mPa-s & 50 s°1; tir 12500
dén 15999 mPa's & 38.5 sy tir 16000 dén 19999 mPa's & 33 s'; tir 20000 dén
24999 mPa-s & 25 s1; tir 25000 dén 29999 mPa's & 20 s™'; tir 30000 dén 39999 mPa-s &
17 s71; tir 40000 dén 59999 mPa-s & 10 s1; tir 60000 dén 149999 & 5 s71; tir 150000 dén
199999 mPa's & 3,3 s tir 200000 dén 299999 mPa's & 2,5 s; tir 300000 dén
1000000 mPas & 1.5 ).

Sau khi hé théng do dugc diéu chinh dat nhiét do do, thi chwong trinh do ba
trang thai bao gém gia doan chay da, cét trude va do dd nhét duoc 4p dung. Giai doan
chay da dugc thyc hién bang céach ting tbc do cét timng budc trong mot phut dé dat tbc
d6 cit noi trén, diéu nay phu thudc vao d§ nhét mong doi \}e‘l tai d6 viéc do do nhat
dugc thuc hién, Khi tde do cét dat t6i, thi giai doan cét truée dién ra & toe dd cét
khong dbi khoang 30 gidy va sau d6, xdc dinh d6 nhét, 25 phép do riéng bi€t dugc
thyc hién trong mdi trudng hop 12 4,8 gidy, tir cac két qua nay gia tri trung binh dugc

x4c dinh. Gia tri trung binh twong ung v6i d§ nhét dong, duge tinh theo don vi mPas.
Mb ta viéc xéc dinh sy phan b khéi luong phan tir

Phuong phép: phép ghi sic ky loai trir kich thuéc (SEC - Size exclusion
chromatography) theo DIN 55672-1 |

Téc @6 chay: 1,00 ml/phit

Heé théng bom phun: thiét bi 14y miu tw dong Agilent 1200 (Céc cong nghé
Agilent)

Thé tich bom phun: 100 pl

Chét rira giai: trong truong hop cua cic san phim bao gbm céc nhém phenyl,
tetrahydrofuran >99,5%, dugc 6n dinh bing 250 ppm cta 2,6-di-tert-butyl-4-

metylphenol (BHT), dugc sir dung; trong truong hop ciia cac vét ligu khong bao gdm
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cac nhom phenyl, toluen >99,9%, p.A., dugc sir dung. T4t ca cac chét hoa hoc c6 thé

thu duoc tir thwong mai, vi du tir Merck KGaA, DE-Darmstadt.
Cot: giai doan tinh: polystyren-divinylbenzen tlir cic Cong nghé Agilent

Bbn cot duge két ndi thanh chudi, bao gdm cdt dinh trude c6 chidu dai 1a 50
mm va ba cOt riéng biét mdi cdt co chiéu dai 13 300 mm. T4t ca cac cot c6 dudng kinh
trong 1a 7,8 mm. Gel dugc sir dung c6 kich thudce hat 1a 5 um. Kich thuge 16 .cﬁa cot
dinh trude 12 500 A, ba cot riéng biét c6 kich thude 15 1an lugt 13 10000 A, 500 A va
100 A.

Nhiét dd cot: nhiét d6 10 1a 45°C. Nodng d6 dugc xac dinh bang may phat hién
RI (d0 1éch nguyén ly do, loai: Agilent 1200; thé tich té bao: 8 pl; nhiét do: 45°C).

Hé théng duge xdy dung theo céc chuén polystyren c6 thé thu dugc tir Agilent.
Néng d6: 0,4 g/l EasiCal, chit hiéu chuén polystyren sin dé sir dung; thé tich phun
bom: 100 pl. Theo tiéu chudn noi bd ddi véi toluen 13 chét rira giai, tetrahydrofuran
dugc stir dung 1am chit danh diu, va theo ticu chuin ndi bd dbi véi tetrahydrofuran 1a
chét rira giai hép, toluen dugc sit dung lam chét danh diu. Su thich hop ciia cac duong
cong hiéu chuén; da thirc cép ba PSS. Chuén bj miu: xap xi tir 15 d¢én 50 mg ctia mau
duoc do duge hoa tan trong chét rira gidi twong ing (c = xép xi 1a tir 3 dén 10 mg/ml).
Lugng mAu theo d6 1a tin hiéu RI c6 thé thu dugc. T4t ca cdc mau c6 thé dugc hoa tan
hoan toan trong chat rira gii.

Panh gia: cac khéi lugng phan tir dugc xé4c dinh trong mdi trudng hop dugc
lam tron dén hang tram.

Do bén ubn

Theo sang ché, 6 bén udn duge do theo ISO 178:2011-04. Phuong phép A c6
tbc d6 kiém tra 1a 2 mm/phit & khoang cach hd trg 1a 60 mm.

Quy trinh tét nhét nhu sau: cac miu thir ¢6 cac kich thude chidu dai x chiéu
rong x chidu sdu = 80 mm x 10 mm x 4 mm dugc st dung. Cac phép do dugc thl_ic
hién trén 5 mAu thtr. Cac mau thir dwgc chudn bi bing phuong phéap duc phun co skt
dung dung cu 13 c4c tAm 18 khudn hoén ddi duoc theo DIN EN ISO 10724-1:2002-04
va dugce xr ly theo céac diéu kién (nhiét do, thoi gian) dugc thé hién trong céc vi du.

Trong thir nghiém, c4c mau thir nghiém ludn dugc dua vao trong may theo cach twong
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tr vi chung duoc dinh vi trong khudn duc phun, tic 1a c6 mit day di xuéﬁg dudéi.
Truéc khi do, cc mAu thir nghiém dugc luu trit ban du & 23°C va do 4m tuong dbi 1a
50% trong khoang thoi gian nhu dugc thé hién trong cac vi du. Tinh dugc gia tri do
bén ubn theo MPa twong tmg véi gia tri trung binh cua cic phép do riéng biét, duge
1am tron dén sb nguyén theo DIN 1333:1992-02 Section 4.5.

Do ciing D Shore

Phép do @6 cting dugc xéac dinh theo DIN EN ISO 868:2003-10. Quy trinh t6t
nhét 13 nhu sau: phép do dugc thyc hién c6 sir dung may do d6 cing (do cing D
Shore) trén c4c mau thir & dang tAm c6 c4c kich thuéc chidu dai x chidu rong x chidu
siu = 40 mm x 40 mm x 6 mm, trong d6 cic mau thir dugc chudn bj bang cac iohuong
phép duc phun c6 sir dung cdng cu la cac tdm 13 khuon c6 thé hoan dbi dugc theo DIN
EN ISO 10724-1:2002-04 Form 2 va dugc lam bén cimg theo céc diéu kién (nhiét do,
thoi gian) dugc thé hién trong céc vi du. Trudc khi do, cac mau thtr dugce luu trit ban
diu & 23°C va d6 4m tuong dbi 12 50% trong khoang thoi gian duoc thé hién trong cac

vi du.
Do bén UV

Thir nghiém do bén UV dugc thyc hién bing cong nghé SUNTEST CPS+ tir
Cong nghé thtr vat liu Atlat & dang tdm nhu dugc néu trén. Ngudn 4nh séng nhén tao
(dén xenon) c6 hé théng loc quang hoc (kinh phu thach anh v6i kinh chiu UV tir Cong
nghd thir vat lidu Atlat) duoc st dung & md phong céc thanh phén c6 thé nhin thiy va
tia cyc tim bang 4nh sang ban ngay, theo quy dinh cong bd CIE sb 85 (xem DIN EN
ISO 11431:2003-1). Su phan bd quang phd cia birc xa twong Gng véi céc yéu cdu
duge thé hién trong ISO 4892-2 (Phuong phip A). Trong pham vi chiéu dai song tir
.~ 290 nm dén 800 nm, cudong dd birc xa trén bé mit cia cic miu thir la (550 +
75) W/m?. Su d6i mau cia cdc miu thir duge xac dinh trén cdc miu thir dang tAm co
kich thuéc chifu dai x chiéu rong x chiéu sdu = 40 mm x 40 mm x 6 mm, ma dugc
chuén bi bing phuong phap d3 mo ta & trén. Cdc mu thir nghiém duge luu trit ban dau
& 23°C va d6 Am tuong dbi 13 50% trong khoang thoi gian dugc thé hién trong céc vi
du. Cac miu thir sau d6 dugc danh gia tryc quan sau cic chu ky luu trit duge dé cap
trong cac vi du ("++" = khong dbi mau, "+" = ddi mau nhe, "O" = dbi mau vira phai, "-

" = §6i mau rd rét, "--" = d6i mau rat rd rét).
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Do bén nhiét
Do bén nhiét lién quan dén sy dbi mau dugc thir nghiém c6 sir dung cac maiu
thir cudng do bén ubn, ma dugc chuin bj bing phuong phap da md ta & trén. Cac mau
thir dugc luu trit ban ddu & 23°C va do 4m tuong d6i 12 50% trong khoang thoi gian
duge thé hién trong cac vi du. Céc mau thtr sau d6 duogc luu trir trong thung séy khd
tudn hoan bing khi loai thuong mai trong khoang thoi gian dugc thé hién trong céc vi

du & nhiét d6 bi€u thi. Sy bién doi mau cia cac mau tht sau d6 dugc danh gia truc

quan ("++" = khong d6i mau, "+" = d6i mau nhe, "O" = d6i mau vira phai, "-" = doi
mau rd rét, "--" = d0i mau rat rd rét).

Do bén nhiét c6 lién quan dén cudong do bén udn duge thir nghiém c6 sir dung
cac mAu thir cudng do bén ubn, ma dugc chudn bi bing phuong phap dwgc mo ta &
trén. Cac mau thtt dugc luu trir ban diu & 23°C va do 4m tuong ddi 1a 50% trong
khoang thoi gian dugc bidu thi trong céc vi du. Céc mau thir sau d6 duge hru tri trong
thing siy kho tudn hoan bing khi loai thuong mai trong khoang thoi gian dugc biéu
thi trong céc vi du & nhiét do bidu thi. Do bén ubn sau d6 duge do nhu duoc biéu thi &
trén d6i voi cac miu thr duge 1am mat trong khoang 2 gio ¢ 23°C. Gia tri biéu thi cta
d6 bén ubn tinh theo MPa twong tng véi gia tri trung binh clia cic phép do riéng biét,
duoc 1am tron sé nguyén theo DIN 1333:1992-02 Section 4.5.

Vi du thwe hién sang ché
Hon hop nhya 1:

100 phin khéi lwong ciia nhya polysiloxan hiru co dang bdt (A1) c6 khéi luong
phan tr trung binh Mw 13 6600 g/mol, khdi lugng phéan ti trung binh Mn 1a 2000
g/mol va mat do da phan tan la 3,3, c6 cong thiac trung binh
(MeSiO3/2)0,88(MeSi(OH)O2/2)0,05(MeSi(OEt) 02/2)0,06(Me2Si022)001, va 25 phin khéi
luong cua (2,4,4-trimetylpentyl)trimetoxysilan c6 d9 nhét dong 1a 1,8 mPa's dugc dat
trong binh day tron. Hén hop sau d6 dugc nung néng dén 55°C, ddng thoi khudy déu,
nhor d6 thu dwgc hdn hop ddng nhat. Nhiét db ctia hdn hop sau d6 dugc ting dén 95°C
va, khi nhiét do dat dén d6, thi ap suét 13 100 mbar duogc cép vao. Viéc khudy dugc
thuc hién thém 2,5 gi¢ voi cac diéu kién do, tiép theo d6 hdn hgp dugc lam mat & ap

suat 100 mbar dén nhiét d 14 23°C trudc khi chén khong dugc pha vd. Hon hop nhua
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theo @6 dugc tao ra ¢6 do nhét dong 1a 35000 mPa's & 25°C va do nhét dong 1a 400
mPas & 80°C.
Hén hop nhya 2:

100 phén khéi lugng ciia nhya polysiloxan hitu co dang bot (A1) co khéi luong
phén tr trung binh Mw 1a 6600 g/mol, khéi lwong phan ti trung binh Mn 13 1900
g/mol va mit d0 da phin tén la 3,5 c¢6 cong thic
(MeSi03/2)0,84(MeSi(OH)O02/2)0,03(MeSi(OEt) O212)0,06(Me28102/2)0,06-
(Me2(OH)SiO12)0,01, va 25,5 phin khéi lugng cia (2,4,4-trimetylpentyl)trimetoxysilan
c6 d6 nhot dong 1a 1,8 mPa's duge dit trong binh day tron. Hdn hop sau d6 duge nung
néng dén 55°C, ddng thoi khudy déu, nhdr d6 thu duge hdn hop dong nhat. Nhiét do
ciia hdn hop sau d6 dugc ting dén 95°C va, khi nhiét d¢ dat yéu cau, thi 4p suét 1a 100
mbar duge cip vao. Viée khudy dugc thyc hién thém 2,5 gidr véi cac diu kién do, tiép
theo d6 hdn hop dugc 1am mat & ap suit 100 mbar dén nhiét d6 13 23°C trudc khi chan
khong dugc pha vo. Hon hop nhya theo d6 dugce tao ra c6 do nhét dong 1a 9000 mPa's
& 25°C va d nhot dong 1a 300 mPa's & 80°C.

Hon hop nhya 3:

100 phén khdi lugng ctia nhya polysiloxan hitu co dang bot (A1) c6 khéi luong
phan tir trung binh Mw 1a 6600 g/mol, khéi luong phan tit trung binh Mn 13 2000
g/mol va mit do da phin tin la 3.3, c6 cong thuc
(MeSiO312)0,88(MeSi(OH)O2/2)0,05(MeSi(OEt)O212)0,06(Me2Si0212)0,01, 65 phin khdi
lugng ctia hdn hop silic hiru co c6 thanh phin trung binh (MeSiOsn)o,19(i-
OctSi03/2)0,05(MeSi(OMe)02/2)0,3o(i-OctSi(OMe)Oz/z)o,os(MeSi(OMe)zO1/2)0,16(1-
OctSi(OMe)2012)0,07(Me2SiO22)0,15 ¢6 khéi lugng phan tir trung binh Mw l1a 1550
g/mol, khdi lwgng phén tir trung binh Mn 13 550 g/mol va c6 do nhét dong 14 2,8 mPas
dugc dat trong binh day tron. Hon hop sau d6 dugc nung néng dén 55°C, ddng thoi
khudy déu, nho d6 thu dugc hdn hgp dong nhét. Nhiét d ctia hon hop sau d6 duge
ting dén 95°C va, khi nhiét d 4o, thi ap sudt 1a 100 mbar dwogc cdp vio. Viée khudy
duoc thuc hién thém 2,5 gio véi cac didu kién do, tiép theo d6 hdn hop duge 1am mat
& ap sudt 100 mbar dén nhiét do 1a 23°C trudc khi chan khong duoc phé va. Hén hop
nhua theo d6 duoc tao ra c6 dd nhét dong 1a 6000 mPas & 25°C va do nhét dong la
200 mPa's & 80°C.
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ViduBl1

100 phén khdi Iugng ciia hdn hgp nhya 1 va 300 phin khéi lugng ctia bot thach
anh 16900 (c6 thé thu dugc tir thudng mai tir Amberger Kaolinwerke, D-Hirschau)
duoc tron trong khoang 30 gidy & 3000 vong/phut trong Speedmixer™ DAC 150 FVZ
ctiia Hauschild & Co. KG. Hén hop sau d6 duge d& yén cho dén khi dugc 1am mat dén
nhiét do 1a 23°C. 0,16 phin khéi lvgng cia 1,1,3,3-tetrametylguanidin ("TMG"; CAS
no. 80-70-6; c6 thé thu dugc tir thuong mai tir Sigma-Aldrich®, D-Steinheim) sau d6
dugc bd sung va hdn hop mot 1in nita duoc khudy khoang 30 gidy & toc do 2000
vong/phtit. Cac mAu thir sau d6 dugc tao ra tir hdn hgp nay. Cudi cling, thiét bi ép déu
thiy luc loai VSKO 75 cia Lauffer GmbH & Co. KG dugc st dung. Thiét bi ép dugc
trang bj c6 dung cu 1a céc tAm 15 khudn hoén ddi dugc theo DIN EN ISO 10724-
1:2002-04, v6i thibt bi nay ¢6 thé tao ra cac mau thir ¢6 kich thudc chiéu dai x chiéu
rong x chidu sau = 80 mm x 10 mm x 4 mm (d& thir 46 bén ubn va do bén nhiét) hodc
chidu dai x chidu rong x chidu sdu = 40 mm x 40 mm x 6 mm (dé thtr do cimg va do
bdn UV). Khuén dic duge dong kin bang thity lyc véi luc dong kin 14 140 kN, Khudn
dtic c6 cac kich thude ngoai chidu dai x chidu rong x chidu sau = 450 mm x 450 mm.
Dé ép c6 dudng kinh 12 50 mm. D& tao ra cdc mau thiy, 100 g hon hop trén duge dua
vao va dugc bom phun bang luc ép 12 5 kN vio trong 16 khudn twong g, khuon dic
dugc nung nong so bd & nhiét do 1a 120°C. Khi céc 16 khudn dic dugc diy kin hoan
toan, thi lyc ép dugc ting dén 25 kN. Lic nay, thity lyc duge ngét. Trong qué trinh hoa
cing, lyc ép duge giam vé 14 kKN & mot ddu cia hoat dong ép va hoa cling. Sau 30

phut ¢ 120°C, dung cu dugc mé va cac mau thir nghiém dugc 14y ra.

Céc mau thir theo d6 duoc tao ra s& duge thir nghiém dbi v6i cc dic tinh cia

chang. Céc két qua dugc thé hién trong cac Bang tir 1 dén 6.
Vi du B2

Quy trinh dugc mo ta trong Vi du 1 dugce ldp lai, voi diém khac biét 12 bo thach
anh Millisil W12 (c6 thé thu dugc tir thuong mai tir Quarzwerke GmbH, D-Frechen)
dugc st dung thay cho bdt thach anh 16900 va 1,35 phan khéi lwgng cla dioctyltin
dilaurat (c6 thé thu dugc tir thwong mai dudi tén TIB KAT 216 ctia TIB Chemicals, D-
Mannheim) dugc st dung thay cho 0,16 phin khdi luong cula 1,1,3,3-

tetrametylguanidin.
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Céac miu thtr theo d6 dugce tao ra duge thit nghiém ddi voi cac dic tinh cla

chiing. Két qua dugc thé hién trén cac Bang tir 1 dén 6.
ViduB3

Quy trinh dugc mo ta trong Vi du 1 dugce ldp lai, voi diém khac biét 1a 1,6 phén
khdi lwong cia 90% khéi lwgng dung dich zirconi(IV) 2-etylhexanoat trong spirit
tring (CAS no. 2233-42-3; ¢6 thé thu duoc tir thuong mai tt ABCR, D-Karlsruhe)
dugc str dung thay cho 0,16 phin khéi lugng cia 1,1,3,3-tetrametylguanidin.

Céc mAiu thir nghiém theo d6 dugc tao ra va dugc thir nghiém dbi vé6i cac dic

tinh ciia chiing. Cac két qua dugc thé hién trong céc Bang tir 1 dén 6.
Vi du B4

Quy trinh dugc mo ta trong Vi dy 1 duoc 1dp lai, voi diém khac biét 13 0,75
phin khéi lugng cia 70% khéi lwgng dung dich ctia bismut(II) neodecanoat trong axit
neodecanoic (CAS no. 34364-26-6; co thé thu dugc tir thwong mai tt ABCR, D-
Karlsruhe) dugc sir dung thay cho 0,16 phﬁn khéi lugng cua 1,1,3,3-tetrametyl-
guanidin.

Cac mAu thir nghiém theo d6 dugc tao ra va dugc thir nghiém dbi voi cac dic
tinh ctia chiing, Céc két qua dugc thé hién trong cac Bang tir 1 dén 6.

Vi du BS

Quy trinh dugc mod ta trong Vi du 1 dugce 1dp lai, véi diém khéc biét 13, ngoai
100 phan khéi lugng cia hdn hop nhya va 300 phan khéi lugng ciia bot thach anh
16900, 3 phin khéi lugng ctia bd natri silicat (CAS no. 1344-09-8; c6 thé thu duoc tir
thwong mai duéi tén Sikalon A ctia Wollner GmbH & Co. KG, D-Ludwigshafen) va
0,3 phéan khdi lwgng nuéc da khir khoéng loai thuong mai duge trong vao do.

Céc mAu thir nghiém theo d6 dugc tao ra va dugc thir nghiém dbi vé6i cac dic
tinh ctia ching. Cac két qua dugc th& hién trong cic Bang tir 1 dén 6.

ViduB6

Quy trinh dugc md ta trong Vi du 1 duoc 13p lai, voi diém Kkhac biét 13 hdn h(jp
nhya 2 duge sit dung thay cho hén hop nhya 1 va 180 phin khéi lugng bot thach anh
16900 va 120 phin khéi lrgng cla cac s¢i thiy tinh ngén (c6 thé thu duoc tir thuong
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mai duéi tén Glass Fiber MF 7904 cua Lanxess GmbH, D-Leverkusen) dugc tron vao

trong d6 thay cho 300 phén khéi lugng clia bot thach anh 16900.

Céc mAu thir nghiém theo d6 dugc tao ra va dugc thir nghiém dbi voi cac dic

tinh cta chung. Céac két qua dugc thé hién trong c4c Bang tir 1 dén 6.
ViduB7

Quy trinh dugc mo ta trong Vi du 1 dugc ldp lai, voi diém khéc biét 13 hdn hop
nhwa 3 dugc sit dung thay cho hdn hgp nhya 1 va 0,4 phén khéi luong cua 1,1,3,3-
tetrametylguanidin dugc st dung thay cho 0,16 phin khdi lwong cua 1,1,3,3-

tetrametylguanidin.

Céc mau thir nghiém theo d6 dugc tao ra va dugc thir nghiém dbi véi cac dic

tinh ciia chiing. Céc két qua dugc thé hién trong céc Bang tir 1 dén 6.
Vi du so sanh V1

100 phan khdi lugng cua dung dich polyeste chua bdo hoa trong styren c¢6 ham
luong rén 1a tir 62 dén 65% khéi lugng (c6 thé thu duge tir thuong mai c6 tén Palatal
P4-01 cia Biifa GmbH & Co. KG, D-Oldenburg) va 0,05 phan khdi lugng ciia 65%
khéi lwong dung dich ctia coban(II) 2-etylhexanoat trong spirit tréng (CAS no. 136-52-
7; ¢6 thé thu duge tir throng mai cia ABCR, D-Karlsruhe) durgc tron trong khoang 15
gidy & tbc d6 1a 3000 vong/phit trong Speedmixer™ DAC 150 FVZ. 1 phin khéi
lugng ciia 32% khdi lugng dung dich 2-butanon peroxid (CAS no. 1338-23-4; ¢6 thé
thu duge tir thuong mai c6 tén Luperox® DHD-9 cua Sigma-Aldrich®, D-Steinheim)
sau d6 dugc bd sung va viée tron dugc thuc hién mot 14n nira trong khoang 15 gidy
trong Speedmixer™ & téc do 1a 2000 vong/phut. Hon hop dugc bd sung thém 300
phdn khéi lugng cia bot thach anh 16900 va dugc tron thém 30 gidy trorig
Speedmixer™ & téc @6 2000 vong/phut. Cac 16 khudn dic duge nung néng so bd dat
50°C. Sau khi hdn hop duge bom phun vao trong céc 18 khudn dic, viée ram dugc
thyc hién trong khoang 30 phat & 50°C thay vi 30 phut & 120°C. Sau 30 phut, nhiét 4o
cta dung cu ép dugc ting dén 80°C va, khi nhiét @6 dat t6i do, thi than dic dugc ram

tiép thém 30 phut. Dung cu sau d6 dugc md ra va cac mAu thir duoc 14y ra.

Cac mau thir nghiém theo d6 dugc tao ra va dugc thir nghiém d6i véi cac dic

tinh cia ching. Céc két qua dugc thé hién trong c4c Bang tir 1 dén 6.
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Bang 1: Luu trit ban d4u cac mAu thir trong khoang thoi gian 28 ngay & 23°C va

d6 4m tuong dbi 12 50%

Viduy Bl B2 B3 B4 [B5S B6 |[B7 |Vl

Do cing (D Shore)|80 72 |70 (79 |84 83 86 |88

Pobénubn [MPa]{35 33 |14 [32 46 |54 35 |71

Bang 2: Luu trit ban diu cdc mAu thir trong khoang 28 ngdy & 23°C va d¢ 4m

twong d6i 14 50% tiép sau khi luu trit 1 ngay & 200°C

Vidu Bl B2 B3 B4 B5 B6 |B7 |Vl
Do ciing (D Shore) ' 84 |88
Do bén uén [MPa] 32 (91
Panh gia truc quan s = T s i = N == (O 1)

M sy bién d6i mau ra bén ngoai tir toi - vang

Bang 3: Luu trit ban d4u cac mau thir trong khoang thoi gian 28 ngay ¢ 23°C va

d6 4m tuong dbi 12 50% tiép sau khi luu trit 7 ngdy & 200°C

Vidu Bl B2 B3 |B4 B5 |B6 |B7 |Vl |
Do cing (D Shore) : 89 94
D6 bén ubn [MPa] 32 |68
Panh gia truc quan + |+ [ O

M gy bién d6i mau dit vang thanh mau ndu ra bén ngoai, sy bién dbi mau téi —
mau ra bén ngoai
Bang 4: Luu trit ban dau cac mAu thir trong khoang thoi gian 28 ngay ¢ 23°C va

5 4m tuong dbi 1a 50% tiép sau khi luu trit 2 ngdy ¢ 300°C

Vidu Bl B2 B3 [B4 [B5 |B6 |B7 |Vl
Do cing (D Shore) 84 |72
Do bén ubn [MPa] 23
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Panh gia truc quan

++

++

++

++

++

++

ey

@ sy bién d6i mau toi-mau rd rét ra bén ngoai va vao bén trong

Bang 5: Luu trit ban d4u cac mau thir trong khoang thoi gian 28 ngay & 23°C va

d6 Am tuong dbi 13 50% tiép sau khi lwu trit 1 ngay & 700°C

Vidu B7 |Vl
Do cing (D Shore) 87 )
D% bén uén [MPa] 15 |o
Panh gié tryc quan +@ |-

() khong thé do vi mAu thir bj phan hiy

@ mdt miu tréng tro sang dugc tao ra trén bé mit clia mau thi

Bang 6: Luu trit ban d4u mAu thir trong khoang thoi gian 28 ngay ¢ 23°C va do

4m tuwong d6i 12 50% tiép sau khi birc xa UV bang ngudn 4nh sdng xenon

Vidu Bl |B2 |B3 B4 |BS B6 |B7 |Vl
Danh gia trgc quan sau 1000 gio ++ |+ [ [ e
Dénh gia tryc quan sau 2000 gio +H | [ O
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YEU CAUBAO HQ
1. Ché phim polysiloxan hitu co c6 thé héa rin chira:
thanh phin nhwa (A1) bao gbm it nh4t mdt nhua polysiloxan hitu co bao gbm
cac hop chit c6 cong thirc:
Ra(OH)b(R'0)cSiO-a-b-c)2 @,
trong do:

R c6 thé gibng hodc khic nhau va ¢6 hoa tri mot, 1a gbc hydrocacbon lién két
bing SiC, dugc thay thé tiy y bdi nguyén tir halogen hodc nguyén tir halogen c6 lién
két Si,

- Rleo thé giéng ho#ic khac nhau va cé héa tri mdt, 1a géc hydrocacbon dugc
thay thé mét cach ty ¥,

alao, 1,2 hoic 3,

bla0, 1,2 hodc3 va

clao, 1,2 hoic 3,

v6i diéu kién 1a trong cong thire (I) tdng a+b+c<3,

trong thanh phin nhua (A1), b>1 khi c6 it nhét 2% ctia tét ca cac hop chét c6
cong thuc (I),

trong thanh phin nhya (A1), ¢>1 khi ¢6 khong 16n hon 10% cua tat cé céc hop
chét c6 cong thic (1),

trong thanh phan nhya (A1), a=2 khi c6 16n nhit 50% cta hop chéit c6 cong
thire (1), va |

thanh phin nhya (A1) c6 khéi lugng phan tir trung binh Mw (trung binh khéi
lugng) 1a tir 500 g/mol dén 11000 g/mol va khdi lugng phén ti trung binh Mn (trung
binh sé lugng) 1 tir 500 g/mol dén 5000 g/mol, va mét d6 da phan tan (Mw/Mn) clia
thanh phin nhya (A1) 1a tir 1 d&én 5,

thanh phén silic hitu co (A2) bao gdm it nhit mot hop chét silic hitu co chi bao

gdm cac hop chit c6 cong thirc RZ(OH)e(R30)eSiO@-d-e-Hn2 (ID),

trong do:
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R? ¢6 thé gibng hodc khac nhau va c6 héa tri mot, 13 gbc hydrocacbon c6 lién
két SiC, dugc thay thé tiy y bing nguyén ti halogen, hodc nguyén tir halogen co lién
két Si,

R3? ¢6 thé gibng hoic khic nhau va c6 héa tri mot, 1a gbc hydrocacbon dugc
thay thé mét cach tiy ¥,

dl1a o, 1 hoac 2,

ela0, 1,2 hoac3va

120, 1, 2 hodc 3 v6i diéu kién 13 trong cong thirc (II) tbng d+e+f<4,

trong thanh phin silic hitu co (A2), £21 khi it nhit 10% cta tét ca hop chét c6
cong thac (II),

trong thanh phin silic hitu co (A2), e>1 khi khong 16n hon 2% cua tét ca céc
hop chét c6 cong thirc (II), va trong thanh phén silic hitu co (A2), khi 16n nhéit 50%
clia cac hop chét ¢ cong thirc (IT) voi d+e+<3, d=2 va

(B) it nhét 13 mot chét don,

2. Ché phém theo diém 1, trong d6 thanh phin (A1) 1a thanh phan nhya (A1-1) bao

gdm it nh4t mot nhya polysiloxan hitu co chi bao gdm céc hop chét c6 cong thirc:
RSiO3n I1m va
RSi(OH)O22 av),

va céc hop chét tiiy y dugc chon tir nhém chi bao gbm cac hgp chét c6 cong

thic:
RSi(OR})O22 | ),
RSi(OR!);01. (VD),
R2Si022 (VID) va
R2Si(OH)O1.2 (VIID),

trong @6 R va R! c¢6 mét trong s6 cac hydrocacbon néu trén véi didu kién 1a
trong thanh phan nhya (A1-1), tdng cta cac hop chét c6 cong thire (IV) va (VIII), tinh
theo tdng lugng ctia cac hop chit c6 cong thirc (III) dén (VIID), it nhéit 1 2%,
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trong thanh phan nhua (A1-1), tbng cta cac hop chét c6 cong thirc (V) va (VI),
tinh theo téng luong ctia cac hop chit c6 cong thirc tir (III) dén (VIII), la khong 16n
hon 10%,

trong thanh phin nhya (Al-1), tbng ctia cac hop chit c6 cong thirc (VII) va
(VIID), tinh theo tdng lwgng cia tit ci cac hop chit c6 cong thirc tir (II) dén (VIII), 16n
nhit 12 50%, va

thanh phin nhya (A1-1) c6 khéi lugng phéan ti trung binh Mw 1a tir 500 g/mol
dén 11000 g/mol va khdi lugng phan ti trung binh Mn 1a tr 500 g/mol dén 5000
g/mol, va mit d0 da phan tdn (Mw/Mn) cia thanh phdn nhya (A1-1) 1a tir 1 &n 5.
3. Ché phim theo diém 1 hogc 2, trong d6 ty 1& thanh phan (A1) dugc st dung so v6i
thanh phan (A2), tinh theo ty 18 khéi luong 14 tir 99:1 dén 50:50.
4. Ché phim theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 ché phim nay
chira c4c thanh phin (A1) va (A2) véi téng luong tir 1 dén 30 phan khéi luong, tinh
theo 100 phén khdi lugng clia ché phim.
5. Ché phim theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 ché phim nay
chira cac chit don (B) véi tong lugng tir 70 dén 99 phin khéi lugng, tinh theo 100
phén khéi lugng cia ché pham. '
6. Phuong phép san xuét ché phim theo diém bét ky trong sb céc diém tir 1 dén 5 bing
céch trdn cac thanh phan riéng biét theo trinh ty can thiét bt ky. | |
7. Phuong phdap theo diém 6, trong d6 budc trdn cac hop phén xay ra & nhiét dd it nhét
1 thép hon didm sbi ctia thanh phan silic hitu co (A2) 20K (-253,15°C), ma dugc sir
dung.
8. Than déic dugc tao ra bing cach lién két ngang ché phdm theo diém bét ky trong sd

cac diém tir 1 dn 5 hodic dugc tao ra theo phwong phap ctia diém 6 hoic 7.
9. Than ditc theo diém 8, trong @6 than dtc nay 1a cac d4 nhan tao.

10. Phuong phép san xuit d4 nhan tao, trong d6 cac ché phim theo diém bit ky trong
sé cac didm tir 1 dén 5 hodic dugc san xut theo phuong phép cla diém 6 hoic 7 dugc

dtic va dugc tao lién két ngang.
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