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(54) SAN PHAM XI MANG SOI VA QUY TRINH SAN XUAT SAN PHAM NAY

(57) Sang ché d& cap dén quy trinh san xuat san phdm xi mang soi ciing nhu san pham xi
ming soi c¢6 thé thu duoc bang quy trinh nay. Cu thé hon, sang ché dé cap dén san pham xi
mang soi thich hop dé in phun, it nhdt mot phan cta bé mit ngoai cua san pham xi ming
soi ndy it nhit bao gdm mot hodc nhiéu 16p ché phim phu th nhat duoc dong ran, ché
pham nay it nhat chira chat két dinh va chat mau va duoc dic trung boi ndng do thé tich
chat mau cao hon khoang 40%. Sang ché con dé xuat quy trinh san xuat san pham xi ming
soi ndy. Ngoai ra, sang ché dé xuat quy trinh san xut san pham xi ming soi duoc in phun
va san pham xi mang soi dugc in phun c¢6 thé thu duge bang quy trinh ndy. Sang ché con
dé cap dén cac cong dung khac nhau cua san phém X1 mang soi, cu thé 1a lam vat liéu xay
dung.
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Linh vire k§ thuét dwoc dé cip

Sang ché dé cap dén quy trinh san xuét san phim xi mang soi cling nhu san phdm
xi ming soi c6 thé thu dugc bang quy trinh nay. Cu thé hon, sang ché dé cép dén san
pham xi mang soi thich hop dé in phun ciing nhu quy trinh san xudt san phim xi ming
soi ndy. Ngoai ra, sang ché dé xuit quy trinh san xuét san phdm xi mang soi dugc in
phun va san phim xi mang soi dwoc in phun c6 thé thu dugc bing quy trinh nay. Sang
ché con d& cap dén cac cong dung khac nhau ciia san phdm xi mang soi, cu thé 13 1am

vat liéu xay dung.
Tinh trang ky thuit ciia sing ché

Céc san phdm xi méng soi dugc biét dén va sir dung rong rai lam vat liéu xay
dung. D€ bao vé cac vat lidu nay khoi cac nguy co bi hu héng do viée van chuyén va
1§1p dédt cling nhu cac hu héng do thoi tiét va do am, nguoi ta thuong phi mot hodc
nhiéu 16p phii 1én bé mat ngoai trong qué trinh san xuét. Ngoai ra, 16p phii c6 mau
cling dwgc nghién ciru dé tao ra san phdm xi mang soi c6 mat ngoai ¢6 thim m§ nhu

mong muon.

Tuy nhién, van c6 mong mudn san xudt cdc sdn pham xi ming sgi c6 hoa tiét

thiét ke trang tri, hoa ti€t quang cdo va/hodc mau in c6 thdong tin nhan bi€t & mat ngoai.

Quy trinh in phun dung muc c6 mau trén co s& dung moi hodc trén co sé nudc 1a
quy trinh da dugc biét dén dé trang tri va tao ra cac hoa tiét mot cach truc tiép ma
khong can ding tim chin. Quy trinh nay duoc st dung rong rai dé tao cac hoa tiét
trang tri va hoa tiét quang cdo truc tiép 1én cac ddi tuong nhu d6 gbm hoic thuy tinh,
tuy nhién cho dén nay, quy trinh nayvan khong thé dugc ap dung cho cac san phdm xi
ming soi, béi vi cac san phidm nay von c6 thanh phan khong ddng nhat va c6 bé mat xi
mang so1 tho rap. Thuce vay, tir trude dén nay, vi€c in phun truc tiép 1én bé mat cua dbi
tugng xi mang soi bang muc ¢6 mau trén co s¢ dung moi hodc trén co s¢ nudc thuong
lam loang muc, va din dén giam chét lwong in d4ng ké do tao ra cac mép in nham nhé&

va ca cic veét muc khong mong mudn.
Bén chat ky thuét cia sang che

Muc dich cta sdng ché 1a tim ra sdn pham xi méng s¢i dugc cai thién, cling nhu

_2-



32656

quy trinh san xudt san phdm nay, trong d6 san phim nay thich hop @8 in phun bang
muc c6 mau trén co s& dung mdi hodc trén co s¢ nude, tirc 13, khong tao ra cac Két qua
khong mong mudn nhu loang muc trén két cAu xi ming soi nhu dugc dé cap & trén.

Déi vai vin dé nay, cac tac gia sdng ché d3 nghién ciru cac san pham xi ming s¢i
méi va dugce cai thién ma cé thé duogc in phun véi hiéu quava chét luong cao.

Cu th, c4c tac gia da phat hién ra ring khi san pham xi ming soi c6 it nhit mot
16p phu chtra chat két dinh va chit mau, 16p nay dugc dic trung béi ndng do thé tich
chit mau (pigment volume concentration - PVC) cao hon khoang 40%, thi viéc in
phun ¢6 thé dugc thuc hién ma khong gip bét ky vin dé nao trong cac vén dé néu
trén.Céc két qua nay c6 duge 1a do 16p phit nhu dugc mé ta theo sang ché ¢6 @6 thdm
dbi vé6i ché phém muc in phun dugc cai thién (tic 13, dugc tdng cudng) so voi bé mit
ngoai clia san phim xi ming soi dugc phit va khong dugc phii da duoc biét dén trude
d6. Nho kha nang hip thu va giit lai ché phdm muc tuong d6i nhanh sau khi in phun,
16p phu cta san phdm theo sang ché ngan chin ché phdm muc loang trén bé mit cua
san phdm xi ming soi. Cac tic gia sang ché phat hién ra ring céc tac dung nay duoc
quan sat 15 rang khi st dung chit mau co ban (nhu dugc dinh nghia trong ban mo ta
nay) trong qua trinh sin xuét, vi du nhu TiO», trong d6 chit mau co ban nay c6 mit
v6i ndng dd thé tich chit mau c6 hiéu qua (nhu dugc dinh nghia trong ban mé ta nay)
it nhét 12 khoang 40%.

Theo khia canh thit nhét, séng ché d& xuét san phém xi méang soi thich hop dé in
phun, it nhat mét phin bé mit ngoai cla san phdm xi ming soi it nhit bao gdm mot
hodc nhidu 16p ché phim phu thir nhit duge dong rin, ché phdm nay it nhét chta chét
két dinh va chit mau va duoc dic trung boi néng do thé tich chit mau (PVO) la it nhét
khoang 40%, cu thé 1a nim trong khoang 40% dén khoang 80%, cu thé nira 13 nim
trong khoang 40% dén khoang 70%, cu thé hon 13 ndm trong khoang 40% dén khoang
60%. Theo céc phuwong 4n cy thé khac, ché phdm phi thir nhit cia sén phﬁm xi ming
soi thich hop dé in phun duoc dic trung béi ndng do thé tich chit mau l1a it nhat
khoang 50%, cu thé hon 12 nim trong khoang 50% dén khoang 80%, ching han nim
trong khoang 50% dén khoang 70%, cu thé hon 13 nim trong khoang 50% dén khoang
60%. Theo céc phuong 4n cu thé khac nita, ché pham phu tht nhat cta san phim xi

mang soi thich hop dé in phun dugc dic trung boi ndng d6 thé tich chit mau nim
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trong khoang 40% dén khoang 50%, cu thé hon 13 ndm trong khoang 45% dén khoang
50%, chfmg han khoéng 46%.

Theo cac phuong 4an cu thé, chit két dinh trong ché phdm pha thir nht dugc phit
trén bé mit ngoai cia san phdm xi mang soi theo sang ché 13 polyme acrylic. Theo cac
phuong 4n cu thé khac, polyme acrylic dugc chon tir nhém bao gém styren acrylic,

siloxan acrylic, epoxy acrylic, polyeste acrylic, polyure acrylic va uretan acrylic.

Theo khia canh thi hai, sing ché dé xudt quy trinh san xuét san phdm xi ming

soi thich hgp dé in phun, quy trinh nay it nhit bao gdm céc buéc:

- san xuét san phdm xi ming soi,

- pht 1én it nh4t mot phan cta bé mit ngoai cta san phdm xi ming soi mot hodc
nhiéu 16p ché phdm phu thir nhit, ché phdm nay it nhit bao gém chét két dinh va chét
mau va duge dic trung béi ndng d6 thé tich chit mau (PVC) cao hon khoang 40%, va

- lam déng ran mot hodc nhiéu 16p ché phdm phu thir nhit dé thu dugc san phdm
xi ming soi thich hop dé in phun.

Theo cac phuong 4n cu thé khic cta quy trinh san xuét san phidm xi ming soi
thich hop dé in phun, ché phdm phu thir nhét duge dic trung boi ndng do thé tich chat
mau 14 it nhat khoang 50%, cu thé hon 13 nim trong khoang 50% dén khoang 80%,
chang han nim trong khoang 50% dén khoang 70%, cu thé hon 13 ndm trong khodng
50% dén khoang 60%.

Theo cic phuong 4n cu thé khac cta quy trinh san xuét san phim xi mang soi
thich hop dé in phun, chit két dinh trong ché phidm phu thir nhét 1a polyme acrylic.
Theo cic phurong 4n cu thé khac, polyme acrylic dwgce chon tir nhém bao gbm styren
acrylic, siloxan acrylic, epoxy acrylic, polyeste acrylic, polyure acrylic va uretan
acrylic.

Theo khia canh thit ba, sang ché dé xuit quy trinh san xuit san pham xi mang soi
dugc in phun, quy trinh it nhit bao gdm cac budc:

- san xuét san phdm xi mang soi thich hop dé in phun, nhw dwoc mé ta & trén, it
nhét mot phﬁn bé mit ngoai cua san phém Xi madng soi nay it nhét bao gém mot hodc
nhiéu 16p ché phdm phu thir nhit duoc dong rin, ché phdm nay it nhét chira chit két
dinh va chit mau va duge dic trung boi ndng d6 thé tich chit mau (PVC) cao hon

khoang 40%.



32656

- in mAu in muc Ién trén bé mat cia mét hodc nhidu 16p ché phdm phit thir nhét
da dong ran bang may in phun, va

- 1am khé mAu in myc, dé thu duoc san phdm xi ming sgi dugc in phun.

Theo cac phuwong 4n cu thé ctia quy trinh san xuét san pham xi ming s¢i duoc in
phun theo sang ché, miu in myc duoc tao ra béng cach sir dung myc chia it nhét mot
chit mau v co.

Theo cac phuong an cu thé khic, quy trinh sdn xuét san pham xi ming s¢i dugc
in phun theo sang ché, con bao gdm cac budc:

- pht mot hodc nhiéu 16p ché phidm phii thi hai ¢6 thé dugc déng rin bing birc
xa lén trén mit ngoai cta modt hodc nhiéu 16p ché phidm phu thi nhit da dong ran
va/hodc 18n trén mau in muc di duoc lam kho, va

- lam déng rin bing buc xa mdt hodic nhiéu 16p ché phim phi thit hai c6 thé
duoc dong rin bang bic xa.

Theo khia canh tht tu, sing ché dé xuét sin phdm xi ming soi dwoc in phun c6
thé thu dugc biang quy trinh nhu duoc md ta & trén, trong d6 it nhat mot phﬁn bé mait
ngoai ctia san phim xi mang soi dugc in phun it nhit bao gdm:

- mot hodc nhidu 16p ché phim phi thir nhit dugce déng ran, it nhit chira chit két
dinh va chit mau, trong d6 ché phdm pht thtr nhit duge dic trung bdi ndng do thé tich
chit mau cao hon khoang 40%, va

- mau in myuc duge 1am khd dugce in 1én trén mit ngoai ciia mdt hodc nhiéu 16p
ché pham phu thir nht d3 déng rin.

Theo céc phuong 4n cy thé, mau in myc trén san phim xi mang soi dugc in phun
theo sang ché duge tao ra béng cach sir dung muc c6 mau trén co s& dung modi hodc
trén co s¢ nudc.

Theo cac phuong 4n cu thé, mAu in myc trén san phim xi mang soi du(}c in phun
theo sang ché duge tao ra béng cach sir dung myc chira it nhét mot chit mau vo co.

Theo céc phuong 4n cu thé, muc khéng phai 12 muc dugc déng ran bang UV.

Theo cic phuong 4n cu thé khéc, san phim xi mang soi dugc in phun theo séng
ché con bao gém mot hodc nhidu 16p ché phém phu tht hai dugc dong rin b:fmg burc xa
duoc phu 1én trén bé mit cia mot hodc nhiéu 16p ché phdm pha thir nhit duge dong
rin va/hodc 1én trén miu in muc dugc 1am khd.

Theo khia canh thir ndm, sang ché dé cdp dén cOng dung clia sdn pham xi méing
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soi thich hgp dé in phun hodc cong dung cla san pham xi mang soi dugc in phun la
lam vat liéu xay dung. Theo cdc phuong an cu thé, sdn pham xi ming s¢i dugc san
xuit bing quy trinh theo séng ché c6 thé dugc sir dung dé Op ca mit trong lan mat
ngoai cua twdng, cdng trinh hodc kién truc, vi dy, tam 0p mit ngoai, mat bén, v.v..

Céc diém doc 1ap va diém phy thudc dé cédp céac dic diém cu the va duoc uvu tién
theo sang ché. Cac dic diém tlr cac diém phu thudc c6 thé duoc két hop véi cac dic
diém cua cac diém doc 14p hodc diém phu thudc khac, va/hodc véi cac dic dieém da
dugec trinh bay trong ban md ta & trén va/hodc & dudi day cho phu hop.

Céac dic diém, dau hiéu va loi ich ctia sang ché dd néu & trén va céc diac diém,
dau hiéu va loi ich khdc sé€ trd nén rd rang hon thong qua phan mo ta chi tiet sau day,
két hop voi céac hinh v& dinh kém, bang cach vi du, minh hoa céc nguyén ly cia sang
ché. Phan mo ta ndy dugc dua ra chi nham muc dich vi dy, ma khong giéi han pham vi
cua sang ché. Cac hinh v& dugc néu dudi day tham chiéu dén cac hinh v€ dugc dinh
keém.

Mb6 ta van tit cac hinh vé

Fig.1 14 hinh v& so lugc thanh phan cua ché pham phud chira it nhat mot chat két
dinh va it nhat mot chit mau c6 ndng d6 thé tich chit mau ting dan.

Fig.2 1a hinh v& so lugc ctia hinh chi€u canh ctia san pham xi méang soi thich hop
de in phun theo mdt phuong 4n cia sdng ché.

Fig.3 1 hinh v& so Iugc cia hinh chiéu canh cta san pham xi ming soi dugc in
phun theo mdt phwong 4n cua sang ché.

Fig.4 14 hinh v& so luge ctia hinh chiéu bang cta san phim xi ming soi dugc in
phun theo mdt phuong an ctia sang ché.

Céac sO chi dan giong nhau dé cdp dén cic chi ti€t giong nhau, twong tu hoic

gidng trong céc hinh v& khac nhau.
1 San pham xi mang sgi
2 Ché phdm phu thi nhit dugc déng rin
3 Chét két dinh

4 Chét mau
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5 Khoang tréng

6 Chat mau muc

7 Mau in muc

8 Ché phdm phu thit hai dugc dong rin bang birc xa
M6 ta chi tiét sang ché

Séang ché s& dugc mo ta theo cac phuong én cu thé.

Nén lvu ¥ ring thuét ngit “bao gdm”, dugc st dung trong phin yéu ciu bao ho,
khong duoc hiéu 13 giéi han cic phuong én duoc trinh bay sau d6, va khong loai trir
cac thanh phan hoic céc budc khac. Do d6, nén hiu ring khi yéu ciu bao ho dé cap
dén cac dic diém, cac bude hoic cac thanh phﬁn cu thé, khong c6 nghia 1a mot hoic
nhiéu dic diém, bude hoic thanh ph?m khac, hoac hodc td hop cua ching bi loai trir ra
khoi yéu cau bao hd. Do d6, pham vi cla sy dién t& “gidi phdp bao gdém cac thanh
phin A va B” khong nén bj giéi han & cac gidi phap chi bao gbm céc thanh phan A
hodc B. Theo sang ché, didu nay chi c6 nghia 13 cac thanh phan thich hop ctia giai
phéap la A va B.

Céac cum tir “mot phuong an” hodc “phuong an” dugc nhéc dén xuyén subt ban
mo ta nay. Diéu nay c6 nghia la ddc diém cu thé, dugc md ta lién quan dén phuong én,
dugc bao ham trong it nhét mot phuong én theo sang ché. Do do, sy xuét hién cua cac
cum tir “theo mot phwong an” hodc “theo phuong 4n” & nhiéu chd trong ban mo ta nay
khong nhét thiét 1a déu dé cap dén cing mét phuong an, mic du cling c6 thé chiing dé
cap dén cung mot phuong an. Ngoai ra, cic dic diém hoic céc dic trung cu thé c6 thé
duoc két hop theo bt ky cach thich hop nao theo mét hodc nhiéu phwong 4n, nhu
duoc hidu béi ngudi co hidu biét trung binh trong linh vuc nay.

Céc thuét ngit sau ddy duoc dua ra chi nhim hiéu rd hon vé sdng ché.

Nhu duge st dung trong ban md ta nay, dang s it gdm ca dang sd nhiéu trir khi
dugc chi 13 theo cach khac.

Nhu dugc st dung trong ban mo ta nay, thudt ngit “bao gom” la tr dong nghia
véi “c6” hodc “chira”, va c6 nghia [a bao gdm toan by hodc khong gidi han va khong

loai trir cac yéu td, céc thanh phin hoic cac bude quy trinh bb sung khéng dugc dé cap
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den.
Khi d& cap dén khoang s6 bang cac so dau cudi, tirc 1a bao gom tat ci cc sO va

phan s6 ndm trong khodng twong g, ciing nhu céc s6 dau cudi dugc dé cap.

Nhu dugc st dung trong ban mo ta nay, thuat ngit “khoang” dé cap dén gié tri c6
thé do luong duoc, nhu thong s6, lvgng, khoang thoi gian va céc yéu té twong tu, c6
nghia bao ham su bién ddi +/- 10% hoic thép hon, tdt hon 13 +/- 5% hoic thép hon, t6t
hon nita 1a +/- 1% hodc thép hon, va t6t hon nita 13 +/- 0,1% hoic thép hdn gia tri cu
thé, trong pham vi cic bién d6i nay 1a thich hop dé thyuc hién sang ché. Nén hiéu rang

gid trj dugc bd nghia bing tirkhoang” ciing thé hién sy chinh xé4c va su vu tién.

Thuét ngit “vita c6 tinh xi mang (s¢i)” hodc “vita xi mang (s¢1)” dugc dé cap dén
& day thuong dé cip dén vita ma it nhit chtta nude, soi va xi ming. Nhu duge st dung
trong pham vi ctia sang ché, vita xi ming c6 thé con chira cac thanh phén khéac, nhung
khong chi gidi han &, da voi, da phén, vOi séng, voOi td1 hoac voi chin, cat dét, bot cat
silic dioxit, bot thach anh, silic dioxit vé dinh hinh, khi silic dioxit c¢6 dic, microsilica,
metakaolin, wollastonit, mica, peclit, vermiculit, nhom hydroxit, chit mau, chit pha

bot, chit déng tu va cc chét phu gia khac.

Vi du, thudt ngt “(cac) sgi” c¢d mdt trong vita xi mang s¢i nhu dugc md ta & day
c¢6 thé 1a soi quy trinh va/hodc soi gia ¢d, va déu c6 thé 1a soi hitu co (thudong 1 soi
xenluloza) hodic soi tdng hop (polyvinylalcohol, polyacrilonitril, polypropylen,
polyamit, polyeste, polycacbonat, v.v.).

Vi du, “xi ming” ¢6 mit trong vita xi mang soi nhu duge mo ta & dy co thé 14,
nhung khong gidi han &, xi mang Portland, xi mang c6 ham lugng nhém oxit cao, xi
mang Portland chira sét, xi mang traxo, xi mang xi, vita, canxi silicat dugc tao ra béng
cach gia cong chung 4p va két hop voi cac chat két dinh cu thé. Theo cic phuong an
cu thé khéc, xi ming trong san phim theo sang ché 12 xi ming Portland.

Thuét ngit “c6 thé thim nude” nhu duogce sir dung & ddy khi dé cap dén (ving) dai
van chuyén c6 thé thim nudc noéi chung c6 nghia 1a vét lidu ciia (viing) dai c6 thé thim
nude ndy duge san xudt cho phép nuée chiy qua cu tric ctia né dén mot pham vi nhét
dinh.

Thuét ngtr “kha ning thdm nudc” nhu dugc sit dung & day néu dé cap dén kha
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nang thAm nudc cla (ving) dai van chuyén thi thudng c6 nghia la dé cap dén pham vi
hodc mtrc @6 ma vat liéu cla (vung) dai cd thé thAm nudc nay dugc ché tao cho phép
nudc chdy qua c4u trac cua nd. Cac vat lidu thich hgp cho dai van Chuyén 6 thé thim
nuée d duge biét boi ngudi c6 hidu biét trung binh trong linh vuc nay, chang han
nhu, nhung khong gidi han & ni.

Céac thuat ngit “xac dinh trudc” va “dinh truéc” nhu dugce st dung trong ban md
ta4 nay néu dé cap dén mot hodc nhidu thong sb hodc dic diém thuong cé nghia rang
(c4c) gid tri mong mudn cla céc thong s6 nay hodc dic diém nay duogc xic dinh hodc
dinh trude, tire 13, trude khi bit ddu quy trinh dé san xuét san phim ma dugc dic trung
b&i mot hodc nhidu thong sd hodc dic diém nay.

Thuit ngit “tAm (xi mang sg¢i)” nhu dugc st dung & day con dé cap dén tAm ép
hoic tAm panen, dugc hiéu I tim phéng, thuong c6 hinh chit nhat, tAm panen xi mang
soi hodic tm xi ming soi duoc 1am tir vat lidu xi ming soi. TAm panen hoic tAm c6 hai
miit hodic bé mit chinh c6 dién tich bé mit I6n nhdt. TAm c6 thé duoc st dung dé 6p
vao mat ngoai clia tuong, ca & trong cling nhu & ngoai cac cong trinh hodc kién trac, vi
du, tAim 6p mét ngoai, tAm 6p mat bén, v.v..

Thut ngt “ndng dd thé tich chit mau (viét tit 1a PVC)” nhu duoc st dung trong
ban md ta nay thudong dé cap dén luong (cac) chit mau so vai tdng luong céc chit rin
(cu thé 13, (cac) chat mau, (cac) chit két dinh, cac chit rin khéc) trong ché phim phu

va c6 thé duoc x4c dinh bing cong thirc toan hoc sau ddy:
“Nong d6 thé tich chit mau” (%) = “PVC” (%) =
Thé tich chit mau/ (Thé tich cc chit rén) * 100 (%) =

Thé tich chit mau/ (Thé tich chit mau + Thé tich chat két dinh rin) * 100 (%) =

Thé tich chit mau/ (Thé tich chit mau + Thé tich chét két dinh khong bay hoi) *
100 (%)

Thuat ngit “ndng do thé tich chit mau c6 hidu qua (viét tit 1a PVC c6 hiéu qua)”
nhu dugc st dung & day thuong dé cap dén lugng cac chit mau co ban (nhu duoc dinh
nghia trong ban md ta niy) so véi tbng luong céc chit mau co ban va (Céc) chit két

dinh trong ché phim phu va c6 thé dugc xac dinh bing cong thic todn hoc sau day:

“Nong d6 thé tich chit mau c6 hidu qua” (%) = “PVC c6 hiéu qua” (%) =
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(Thé tich c4c chit mau co ban)/ (Thé tich c4c chit mau co ban+ Thé tich (c4c)
chét két dinh ran) * 100 (%)

Thuét ngir “chit mau” nhu dugc st dung & day d& cap dén chit khong tan dang
khan, thuong dwoc nghién thanh bot, ma khi dugc tao huyén phu trong chit pha long
thi tré thanh son, muc, v.v.. Chéit mau thudng bao gém céc hat rdn nho ma dugc st
dung dé cai thién vé bé ngoai bang cach tao mau sic va/hodc dé ting cudng cic dic
tinh vat ly (chitc ndng) cua son hodc muc. Chét mau dugc st dung dé tao mau sic
thuong c6 duong kinh hat nam trong khoang tir 0,2 dén 0,4 micromet. Chét mau chirc

ndng thuong cé duong kinh hat 2-4 micromet, nhung cling cé thé 1én dén 50 micromet.

Nhu duge st dung & déy, thudt ngit “chit mau co ban” dé cap dén bat ky chét
mau nao (nhu dugc dinh nghia trong ban mo ta nay), ma c6 kha ning tao do tréng
va/hodc tao mau cho hop chit, ddng thoi con 1am ting déng ké kha niang che phu cua
hop chét nay. Chit mau co ban c6 thé dugc phan thanh chit mau tring va »chét mau co
mau.

Nhu dugc d& cp trong ban md ta nay, thuat ngir “chit mau tring” c6 nghia 13
chit mau co ban, ¢6 kha ning tan xa 4nh sdng va tao mau tring va thdm vio trong tAm
6p hodc myc hodc son bong. Chéit mau vo co tréng bao gém, nhung khong gidi han &,
chit mau antimon bao gbém tring antimon: Sb2Os; chit mau chi (c¢6 doc) bao gdm chi
trang(PbCO3)2-Pb(OH)2; chét mau titan bao gdm tring titan: titan(IV) oxit TiO2 va
chét mau k&m bao gdm tring kém: kém oxit (ZnO).

Thuét ngit “chat mau c6 mau” dé cip dén chit mau co ban, c6 kha ning hdp thu
anh sanh mot cach ¢6 chon loc va tao mau sic cho son hoac muc. C6 hai loai chit mau
¢6 mau chinh: chat mau hitu co ma bao gdm céc mau sang hon nhung khéng c6 d6 bén
cao str dung & ngoai va chit mau vo co ma khong sdng nhu mau hitu co nhung lai 13
chit mau c6 d6 bén & ngoai tot nht.

Nhu dugc st dung trong ban md ta nay, thuét ngit “chit mau vo co” dé cap dén
hop chit c6 mau vd co ty nhién thudng bao gdm cac mudi kim loai. Chit mau v6 co
thuong 1a oxit hodc sulfua ciia mot hoac nhiéu kim loai. Vi du, chdt mau vo co bao

gbm, nhung khong chi giéi han é:

-chit mau vO co mau xanh lam:
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chAt mau nhom, bao gdm xanh lam sim: phirc hgp cua chét mau tu nhién cia
sodio-silicatchira luu huynh (Nag-10AleSi6024S2-4);

chét mau coban, bao gdm xanh coban va xanh da trdi: coban(Il) stannat;

chét mau ddng, bao gdm xanh Ai Cép (Egyptian blue): chit mau dugc téng hop
tir silicat canxi déng va (CaCuSisOi0) va xanh Nha Hén (Han blue)
BaCuSi4010; va

chit mau sit, bao gdm xanh phé: chat mau dwoc tdng hop tir hexaxyanoferat sit

(Fe7(CN)1s);

- chat mau vd co mau xanh luc:

e chit mau cadimi bao gdbm mau xanh luc lam sam: chat mau xanh luc sdm gom

crom (III) oxit (Cr,03) dugc hydrat héa va xanh luc cadimi: chit mau xanh séng
bao gdm hén hop ctia mau vang crom (CrS) va mau xanh luc lam sdm (Cr203);
chit mau crom, bao gém xanh luc crom;

chit mau ddng, bao gdm xanh Paris (Paris Green): ddng (II) axetoarsenit
(Cu(C2H302)2-3Cu(AsO3),) va xanh Scheele (Scheele's Green) (con dugce goi la
xanh Schloss (Schloss Green)): dong arsenit CuHASsO3,

- chat mau vo6 co mau vang:

chit mau asen bao gdm Orpiment: asen sulfit (As2S;) don ta tu nhién;

cht mau cadimi bao gdm vang cadimi: cadimi sulfit (CdS);

chit mau crom bao gém vang crom: chit mau tw nhién cua chi (II) cromat
(PbCrOq);

chit mau coban bao gdm vang chéi (con duoc goi 14 vang coban): kali
cobaltinitrit (Na3Co(NO2)s;

chit mau sit bao gdm vang dat: dét sét tu nhién chira sét oxit duoc hydrat hoa
(Fe203.H0);

chit mau chi bao gdbm vang Naples;

chét mau titan bao gdm vang titan;

chit mau thiéc bao gdbm vang kham: sulfit thiéc (SnS»);

- chat mau vO co mau da cam:

chat mau cadimi bao gom mau da cam cadimi: mau trung gian gitta mau dé

cadimi va mau vang cadimi: cadimi sulfoselenua;
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e chit mau crom bao gbm vang da cam crom: hdn hop chit mau tu nhién bao

gdm chi (I) cromat va chi (I) oxit(PbCrO4 + PbO);
- chit mau vo co mau do:

e chét mau cadimi bao gém do cadimi: cadimi selenua(CdS);

o chAt mau st oxit bao gdm mau huyét du (sanguin), dé tia, do oxit, do dat:
Fe,0s3 khan mau dét xiena nung (Burnt Sienna: chat mau dugc tao ra bing cach
nung dét xiena th6, mau dé Venetian;

e chét mau chi (c6 doc) bao gdbm chi do: chi tetroxit, Pb3Og;

o chéAt mau thuy ngan (c6 doc) bao gdm do son (vermilion): chét mau téng hop
hodc tu nhién: mau do6 son vo co ¢ trong tu nhién; thiy ngan sulfua (HgS)

- chit mau v6 co mau nau:

e chAt mau dat sét (st oxit c6 trong tu nhién) bao gdm nau ti tho: chit mau dét
sét tu nhién bao gém st oxit, mangan oxit va nhom oxit: Fe;O3 + MnO; +
nH20 + Si + AlO3; mau dét xiena thé: chit mau vang nau tu dét sét limonit;

- chat mau vo co mau den:

e Chét mau cacbon bao gf)m den cacbon, den nga, den cdy nho, den mudi dén;

e chit mau sit bao gdm Fe;0q;

e céc chit mau titan: den titan;

- chAt mau vo co mau xam:

e mau xam Payne: hdn hop ciia mau xanh lam sdm va mau den hoic hdn hop cua
mau xanh lam sdm va mau hung do xiena;

Nhu duge str dung trong ban md ta nay, thudt ngit “chit mau hitu co” dé cap dén
hop chit c6 mau hitu co téng hop 1a céc phan tir gbc cacbon dugc san xudt tir hop chét
dAu mo, axit va cac chit hoa hoc khac, thuong dudi ap suét va nhiét do cao.Vi du, chit
mau hitu co bao gdm, nhung khéng chi gi6i han &:

- chit mau hiru co mau vang:

mau hd vang 13 chit mau trong sudt duge str dung nhu mau vang dé pht 1én mau
muc khac ma khéng lam che khudt chiing, mau hd vang tartrazin (con dugc goi 1a mau
vang FD&C sb 5 va dugc st dung 1am chit mau trong thuc pham), mau vang Hansa,
va mau vang diarylit, 14 chit mau vang phd bién nhit dugc sir dung trong in 4n. Mau

vang flo cling dugc st dung trong mdt s6 tng dung cu thé. Mau vang hitu co dugce st
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dung phd bién d¢ thay cho mau vang crom;
- chat mau hitu co mau da cam:

Chét mau da cam dugc st dung phé bién nhit 13 mau da cam diarylit, 1a chit mau
trong sudt khong rat bén véi anh sang. Céc vat liéu mau da cam hdn hop khac s& dugc
sir dung khi cin ding mau da cam va bao gdbm mau da cam DNA , mau da cam
pyrazolon, mau da cam bén F2G, mau da cam benzimidazolon HL, va mau d6 hd etyl
C;

- chit mau hitu co mau dé:

Mau d6 bao gbm dé para, dé toluidin, [“d6 bén”, Permanent red-R"], d6 sonF.B.,
dé naphtol va rubin, do bén FRC, Bordeaux Fr, d6 rubin, do lithol, d6 BON, Lithol
Rubin 4B, d6 nau sdm BON, Rhodamin 6G, dd hd C, 36 BON arylamit, Quinacrinon
Magentas, hong ddng feroxyanit, d6 son va do benzimidazolon, d6 thdm azo G, do
tuoi anthraquinon, va dé tia thién thao;

- ch4t mau hitu co mau xanh lam:

“Mau xanh lam”: mau xanh lam bao gdm xanh phthaloxyanin (dugc st dung phd
bién nhét trong nhém céc chdt mau xanh lam hitu co), xanh PMTA Victoria, xanh
Victoria Blue CFA, xanh lam sim, xanh indanthren, xanh kiém, va xanh khéng tudc;

- chit mau hitu co mau tim:

Mau tim pha trén mot chut gitta mau dé va mau xanh lam (ching han
Benzimidazolon Bordeaux HF 3R (xem d6 va do son benzimidazolon), va con bao
g0m thém cac chit mau nhu PMTA Rhodamin, tim PMTA (con dugc goi 1a tim metyl
violet), tim dioxazin (RL), tim carbazol, tim tinh thé, tim dioxazin B va do
thioindigoit;

- chit mau hitu co mau xanh luc:

Céc mau xanh lyc phé bién 13 xanh luc phthaloxyanin cfing nhu xanh luyc PMTA;

- chat mau hitu co mau nau:

Chat mau mau niu bao gom nau diazo va ndu benzimidazolon HFR;

Nhu dugce st dung trong ban mo ta ndy, thuat ngt “chat mau bo sung” hodc “chat
mau don” d€ cdp dén bat ky chat mau nao (nhu dugce dinh nghia trong badn mo ta nay)
¢6 chi sO khtic xa hodc d9 duc thap va do d6 khdong tao mau hay tham vao nén. Chat

mau bo sung hodc chat mau don trong son hodc muyec 1a trong sudt. Chat mau b6 sung
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c6 hiéu qua tich cuc déng ké 1én cac dic tinh khac nhau cta son, vi du, nhu duge mo
t4 dudi ddy, mica c6 thé cai thién kha ning chdng nude cia mang nhd hat c6 hinh
dang “det” va c¢6 xu hudng tu sip xépmit trong cac 16p xép chdng theo chiéu nim
ngang v6i bé mit. Vi du, chit mau bd sung hodc chit mau don bao gdm, nhung khong
chi gidi han &, bari sulfat, canxi cacbonat, magie silicat, mica, cao lanh (dét sét Trung
Quéc), asbestin, da talc, silica / thach anh, alumina hydrat, kalunit, d4 bot, bentonit,

vermiculit va hat bi thiy tinh.

Thuét ngit “c6 thé dong rin bing UV” hoic “dugc dong rin bang UV” dé cap
dén ché phdm ma c6 thé polyme héa bing cach chiéu tia UV. Thong thudng, thuat ngit
nay it nhét thé hién su c¢6 mit cia cac monome hodc oligome c¢6 thé quang polyme

hoéa, cung véi céc chat xtc tdc quang hoc va/hodc chat cdm quang.

Nhu duogc st dung trong ban mé ta ndy, thudt ngit “muc trén co sé dung méi” dé
cap dén muc chtra cht mau & dang huyén phu keo trong dung méi khéng phai nudc.
Dung mdi chinh trong muec trén co s¢ dung méi thuong 14 mét hodc nhiéu hop chét
hitu co dé& bay hoi, vi du nhu, nhung khong gigi han &, etanol, etyl axetat, etylen
glycol, glycol este, hexan, isopropanol, metanol, metyl etyl keton, xdng khoang,

naphta, propyl axetat thong thudng, rugu propylic thong thuong, toluen va xylen.

Nhu duoc st dung trong ban mo ta nay, thuat ngit “muc trén co s& nudc” dé cp
dén muc chira chit mau & dang huyén phu keo trong nuée. Mic di dung méi chinh
trong muc trén co sé nude 12 nudc, tuy nhién ciing ¢ thé c6 miat cac ddng dung moi
khéc. Pdng dung méi thudng 13 hop chét hitu co d& bay hoi, vi du nhu, nhung khong
gio1 han 6, etanol, etyl axetat, etylen glycol, glycol este, hexan, isopropanol, metanol,
metyl etyl keton, xdng khodng, naphta, propyl axetat thong thuong, rugu propylic

thong thuong, toluen va xylen.

Thuét ngit “muc dwgc déng rin bang UV” hodc “muc c6 thé déng rén bang UV”
duge st dung thay thé cho nhau trong ban mo ta nay dé cap dén ché phdm muyc ma co
thé polyme héa bang cach chiéu tia UV. Nhu duoc st dung trong ban mo ta nay, “muc
duoc déng ran bang UV” hoic “muc c6 thé déng ran bang UV” dé cép dén ché phdm
myc ma khong chira dung moi nhung lai chita mot hodc nhiéu chit mau dugc nhing
vao chit nén bao gdbm cac monome vi/hodc oligome c6 thé quang polyme héa, va chit

xuc tidc quang hoc va/hodc chat cam quang.
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Sau day sang ché s& dwoc giai thich chi tiét hon theo cic phuong 4n khic nhau.
Nén hiéu ring mdi phuong 4n déu duge dua ra véi myc dich vi du va khong nhim giGi
han pham vi clia sdng ché. Nguoi c6 hidu biét trung binh trong linh vyc nay s& hiéu r5
cAc c4i bién va céc bién thé khac nhau c6 thé tao ra theo sang ché ma khong tach roi
khoi pham vi cla sdng ché. Vi du, cac dic diém duoc minh hoa hodc mo ta nhu 1a mot
phin ctia phuong 4n, c6 thé dugc s dung trong mdt phuong an khéac dé tao ra mot
phuong an khéc nita. Do do, sdng ché bao ham céac cai bién va cac bién thé trong pham

vi cta cdc diém bao ho dinh kém va cac cai bien va bién the tuong tu ctia chung.

Sang ché dé xult san phidm xi ming s¢i c6 cic dic tinh duge cai thién vé kha
nang trai qua quy trinh in phun. Cuy thé, cho dén nay, mot vin dé ludn ton tai trong in
4n, va cu thé 1a trong in phun bing muc trén co s& dung moi hodc trén co s& nuée, d6
chinh 12 rat kho, néu khong mudn néi 1a khong thé, thuc hién trén bé& mat xi mang Soi.
Vat liéu nay khong gidng cac vat liéu khac, nhu dd gdm hay thity tinh, ma c6 thé d&
dang in phun c4c hoa tiét trang tri hodc hoa tiét cung cAp thong tin. Ly do chinh cho su
khéc biét nay chinh 1 ché phim xi ming soi c6 cic dic tinh cdu tric von ¢é nhu tinh
khong ddng nhit cao va bé mit c¢6 do xu xi I6n, diéu nay s& gdy ra cic van dé vé loang
muc, mQt hién tuong dugc dic trung boi mép in nham nhd va thdm chi 1a cac vét muc

khong mong muon xuat hi¢n xung quanh hodc bén canh mau dugc in hodc mau in.

Pé giai quyét cac vin d& nay, cic tac gia sang ché dd phat trién san phim xi
mang soi mdi va dugc cai thién ma co thé dugc in phun béng muc ¢ mau trén co SO
dung moi hoic trén co s& nuée truyén théng véi hiéu sudt va chit luong cao.

Cu thé, céc tic gid da phat hién ra ring bang cach phu ché phdm phu 1én san
phim xi ming soi, trong d6 luong chit mau so vé6i tong lwong céc chat rén (vi du, chét
mau va thanh phan chit két dinh rin) trong ché phim phu (cu thé, con duogc goi la
“ndng d6 thé tich chit mau” (PVC) ctia ché phdm phu) cao hon khoang 40%, thi quy
trinh in phun c6 thé dugc thyc hién ma khong gip phai bat ky vin dé nao trong cac
véan dé da néu & trén.

Céc tac gia tin tuéng ring tac dung c6 loi quan sat duoc nay thuc té 1a do do
thdm cta 16p phit ¢6 PVC 16n hon it nhit khoang 40% so véi d6 thim ctia bé mat
ngoai clia cac san phim xi mang soi dugc phu da duoc biét dén. Thuc té, d6 thdm ting

lam cho 16p phu dugc phu 1én san phdm xi ming s¢i c6 kha ning hip thu va giit lai
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ché phdm muc twong dbi nhanh sau khi in phun, nhd d6 ngan chin kha ning ché phdm
loang trén bé mit ctia san phdm xi mang soi.

Theo d6, san phidm xi ming soi theo sing ché duoc dic trung béi 16p phu c6
PVC la it nhét khoang 40%, nho d6 co thé thu dugc toan bod bé mat déng déu, déng
nhit va c6 do thdm cao. Téac dung nay co loi & chd, néu in phun san phém béng muc
trén co s¢ dung mdi hodc muc trén co sé nudc, sé thu duge chét lugng in nhu nhau va
ddng nhat trén toan bo bé mit cta san phim xi ming soi.

Do @0, theo khia canh thit nhét, sang ché dé xuit san phém xi méng soi thich hop
dé in phun, it nhit mot phdn bé mit ngoai ciia san phim xi ming s¢i nay it nhit bao
gdm mot hodc nhiéu 16p ché phdm phi thir nhit duge dong rin, ché phdm nay it nhit
chtra chét két dinh va chit mau va dugc dic trung bdi ndng do thé tich chit mau (PVC,

nhu dugce dinh nghia trong ban md t4 nay) cao hon khoang 40%.

Trong pham vi cia sang ché, san pham xi ming s¢i dugc hi€u la sdn pham c6
tinh xi mang chira xi mang va sg¢i tong hop (va tuy y s¢i tu nhién). Sdn pham xi ming
sgi dugc tao huyén phu s¢i, hé huyén phu nay duoc tao ra trong san pham dugc goi la

san pham xi méng s¢i “xanh”, va sau d6 duoc lam dong ran.

Phu thudc vao quy mé cia quy trinh déng rin duoc st dung, hé huyén phi xi
ming soi thudng chira nuée, soi quy trinh hodc soi gia cd ma 1a soi hitu co tong hop
(va tuy y chira s¢i hitu co tu nhién, nhu xenluloza), xi mang (vi du, Xi méng Portland),
da voi, da phan, voi séng, voi toi hodc voi hydrat hoa, cat dét, bot cat silic dioxit, bot
thach anh, silic dioxit v6 dinh hinh, khi silic dioxit c6 ddc, microsilica, metakaolin,
wollastonit, mica, peclit, vermiculit, nhom hydroxit (ATH), chit mau, chit pha bot,
chét dong tu va/hodc cac chét phu gia khéc. Cac chét phu gia tao mau (vi du, chit mau)

duoc tiiy y bd sung, dé thu duoc san phdm xi ming sgi c6 mau trong khi.

Theo cac phuong 4n cu thé, san phdm xi mang soi theo sang ché c6 d6 day ndm
trong khoang tir 4mm dén khodng 200mm, cu thé 1a nim trong khoang tir 6mm dén
khoang 200mm, cu thé hon la nam trong khoang tir 8mm dén khoang 200mm, cu thé

nhét 14 ndm trong khoang tir 10mm dén khoang 200mm.

San pham xi mang s¢gi nhu duge de cdp trong ban md ta nay bao gdom sdn pham
lop mai hodc Op twong dugce lam tr xi ming s¢i, vi du nhu tdm 6p mdt bén xi ming

soi, tam xi mang soi, tam xi mang sgi phang, tdm xi mang s¢i lugn soéng va cic tam
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tuong tw. Theo cdc phuong an cu thé, san phdm xi ming soi theo sang ché c6 thé 1a
tdm &p bé mat ngoai hoic tdm lop mai, tm phing hay tAm luon séng.

Theo céc phuong 4n cu thé khéc, san phdm xi ming soi theo sang ché 13 tAm xi
mang soi.

San phdm xi ming s¢i theo séng ché chira khoang tir 0,1 dén khoang 5% khoi
luong, chéng han cu thé tir khoang 0,5 dén khoang 4% khéi luong sgi, cu thé hon 12
nim trong khoéang tir 1 dén 3% khéi lugng soi so véi tbng khéi luong san phim xi
mang soi.

Theo céc phuong 4n cu thé, san phdm xi ming s¢i theo sang ché duoc dic trung
&, trong d6 san phdm nay chira khoang 0,1 dén khoang 5% khéi_luqng s¢i dugc chon
tr nhém bao gém soi xenluloza hodc soi gia ¢b v6 co hodc hitu co. Theo cac phuong
4n cu thé, soi hitu co dugc chon tir nhém bao gdm polypropylen, s¢i polyvinylalcohol
polyacrylonitril, polyetylen, soi xenluloza (vi du, bot ctia cAy mot ndm hogc cay gd),
soi polyamit, sgi polyeste, soi aramit va s¢i cacbon. Theo cdc phuong 4n cu thé khac,
so1 vO co duoc chon tir nhém bao g6m s¢i thiy tinh, s¢i bong khodng, sgi bong xi, sgi
wollastonit, sgi béng gdém va céc soi twong tu. Theo cdc phuong 4n cu thé khac, san
phdm xi mang soi theo sang ché c6 thé bao gdm céc soi thé nhé, vi du nhu, nhung
khong gidi han &, soi thé nhé polyolefinic ¢6 % khédi luong nim trong khoang tir 0,1

dén 3, ching han nhu “bot gd téng hop”.

Theo cic phuong 4n cu thé khac, san phdm xi ming soi theo sang ché chira tir 20

dén 95% xi mang 1am chét két dinh thay luc.

Xi mang trong san phdm theo sang ché dwgc chon tir nhém bao gdm xi ming
Portland, xi ming ¢6 ham lwong nhém oxit cao, xi ming Portland chira sit, xi ming
traxo, xi mang xi, vita trat, canxi silicat dwoc tao ra bang cach gia cong chung ap va
két hop véi céc chat két dinh cu thé. Theo c4c phwong an cu thé, xi ming trong san
phim theo sang ché 13 xi ming Portland.

Theo céc phuong 4n cu thé, san phdm xi ming soi theo sang ché tiy ¥ chira cac
thanh phan bd sung. Céc thanh phin bd sung trong sin pham xi ming soi theo séng
ché c6 thé duogc chon tir nhém bao gdm nudc, cat, bdt cét silic dioxit, khi silic dioxit

cb dic, microsilica, tro bay, silic dioxit v6 dinh hinh, bdt thach anh, bdt d4, dat sét,
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chAt mau, cao lanh, metakaolin, xi 10 cao, cacbonat, puzzolanas, nhdm hydroxit,
wollastonit, mica, peclit, canxi cacbonat va céac chét phu gia khic (vi dy, chét phu gia
tao mau) v.v.. Nén hiéu ring mdi thanh phan trong cac thanh phén nay c6 mit véi
lugng thich hgp, phu thudc vao loai san phém xi méng soi cu thé va c6 thé duoc xéc
dinh béi ngudi ¢6 hiéu biét trung binh trong linh vuc nay. Theo cdc phuong 4n cu thé,
tdng khéi lwong cia cac thanh phén bd sung nay tét hon 14 thdp hon 70% khdi hrgng
s0 v6i tng khéi luong ché pham kho ban dau.

Céc chat phy gia bd sung ¢6 thé c6 trong san pham xi ming soi theo sang ché ¢6
thé duoc chon tir nhém bao gém chét phan tén, chét 1am déo, chét phé bot va chét
dong tu. Téng khdi lugng cia chit phu gia tot hon 13 nim trong khoang tir 0,1 dén

khoang 1% khéi lugng so véi tdng khdi lugng ché pham khd ban dau.

Ché phim phu thir nhit dugce phii 1én trén bé mit ctia san phim xi ming s¢i theo

sang ché it nhit chtra chit két dinh va chat mau.

Céc chét két dinh va chit mau cho ché phim phu da duoc biét dén trong linh vuc
nay va khéng gi6i han sang ché mién 1a 16p phu dugc dic trung béi ndng do thé tich
chat mau (PVC, nhu duoc dinh nghia trong ban mé ta nay) cao hon khoéng 40%. Theo
cac phuong 4n cu thé, 16p phu thir nhét duoc phi Ién trén bé mit cla san phém xi
mang soi theo sang ché khong thé déng rin bing birc xa hodc bing cach tao lién két
chéo hoa hoc.

Vi du, cac ché phdm chét két dinh thich hop dé sir dung 1am 16p phi thtr nhét
trong san phdm theo sang ché 1a cac chit két dinh thu dugc bing cach polyme hoa nhii
tuong ion hodc gbc tu do ¢6 nude. Vi du, chit két dinh thich hop dé st dung lam 16p
phu thir nhét trong san phdm theo sang ché 1a cic (ddng) polyme acrylic va/hoic
metacrylic. Cac (ddng) polyme acrylic va/hodc metacrylic thuong duge diéu ché bang
cach polyme hoéa hoan toan nhii twrong ban ddu cia este clia axit acrylic va/hodc axit
metacrylic v§i C1-C12 alkanol cling nhu mot lugng nho axit acrylic va/hodc
metacrylic lam monome. Theo khia canh ndy, cic este clia axit acrylic va metacrylic

vdi C1-8 alkanol dugc uvu tién hon ca.

Do d6, theo cac phuong an cu thé, polyme két dinh c6 thé dugc san xudt dudi
dang acrylic nguyén chét, styren acrylic, flopolyme acrylic, uretan acrylic, vinyl

acrylic va/hodc copolyme etylen vinyl axetat dugc acrylic héa hodc t6 hop céac chét
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nay. Polyme c6 thé c6 ngudn gdc tir it nhat mot monome acrylic, nhu axit acrylic, este
acrylic, axit metacrylic va este axit metacrylic. Thong thuong, polyme két dinh c6
ngudn gbe tir mot hodc nhidu monome, vi dy, bao gdm polyvinylidin florua, styren,
alpha-metyl styren, vinyl clorua, acrylonitril, metacrylonitril, ureido metacrylat, vinyl
axetat, vinyl este cuaaxit monocarboxylic bdc ba phdn nhanh, axit itaconic, axit

crotonic, axit maleic, axit fumaric, etylen, va cac dien lién hgp C4-C8.

Theo mot sb phuong 4n cu thé, polyme két dinh cta ché phdm phu tht nhét cua
san phém theo sang ché duge Iwa chon theo d6 ky nudc va/hodc kich thudce hat. Cac
hat polyme trong ché phim dugc md ta & ddy thuong c6 kich thuée trong khoang
nanomet, trong khi cédc hat polyme trong cédc ché phim son thong thudong cé kich

thude nam trong khoang tir 50 dén 250 nanomet.

Chét két dinh chtra cdc hat polyme thuong duoc san xuét voi % khéi luong thip
hon 60% khéi lwong (wt%), tét hon 12 nim trong hodc khoang tir 20 dén 55% dbi vai

16p phii thir nhit trén co s& nude duoc tao ra theo sang ché.

Ché phdm phu thit nhit duge pha 1én trén bé mit ctia san phdm xi mang soi theo
sang ché con chtra thém mot hodc nhiéu chit mau sao cho néng d6 thé tich chit mau
(PVC, nhu dugc dinh nghia trong ban md ta ndy) 13 it nhit 40%. Céc chit mau giap
tao mau, che phu va/hodc c6 mat dé 1am chat bd sung. Cac chit mau bao gém titan
oxit, iron oxit, canxi cacbonat, chit mau spinen, titan, d4t sét, nhdm oxit, silicon dioxit,
magie oxit, magie silicat, bari metaborat monohydrat, natri oxit, kali oxit, d& talc,
barytes, kém oxit, kém sulfit va hdn hop céc chét nay hodc cic chit mau chiu kiém

nhu céc hop chét phtaloxyanin va azo.

Theo cac phuong 4n cu thé, ché phdm phu thir nhét theo sang ché chira mot hodc
nhiéu chit mau co ban (nhu duoc dinh nghia trong ban mé ta nay) sao cho ndng do thé
tich chit mau c¢6 hiéu qua (PVC c6 hiéu qua, nhu dugc dinh nghia trong ban mo ta
nay) dat it nhat 40%. Nhu duoc dinh nghia trong ban mo ta ndy, phan trim thé tich
chit mau khong tinh chit mau co ban, vi du, nhung khong gidi han &, cac chit mau bd
sung hodc chit mau don (nhu dugc dinh nghia trong ban mo ta nay), khong dugce tinh
trong ndng d6 thé tich chit mau c6 hiéu qua. Do d6, PVC c6 hiéu qua cia ché pham
phu thtr nhit duoc tinh chi bing cach xem xét dén thé tich ctia chat mau co ban so véi

tdng thé tich ctia (c4c) chit mau co ban va (cic) chét két dinh rin trong ché phdm. Cac
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tac gia sang ché da phat hién ra rang néu chit mau co ban cé mit trong ché phdm phti
thir nhit v6i ndng do thé tich c6 hiéu qué 1a it nhét 40%, thi thu dugc két qua in rét tét.
Theo cac phuong 4n cu thé, mot hodc nhiéu chit mau co ban trong ché phdm phu thir
nhét duoc phu 1én trén bé mit cia san phém xi ming sg¢i theo sang ché 12 mot hoic
nhiéu chit mau c6 mau tre"mg, nhung khong gidi han &, chit mau antimon, chit mau
bari, chAt mau chi, chit mau titan va chit mau kém. Theo c4c phuong 4n cu thé khac,
mdt hodic nhidu chit mau co ban trong 16p phi thir nhét dugc phii 1én trén bé mit cla
san phdm xi mang soi theo sang ché 12 mot hodc nhidu chit mau c¢6 mau tring, ching
han nhu, nhung khong gi6i han &, stibous oxit (mau tring antimoni, Sb203), cacbonat
chira chi kiém (PW1, mau tring chi, (PbCO3)2-Pb(OH)), titan oxit (PW6, mau tréng

titan, TiO2) va k&m oxit (PW4, mau tring kém, ZnO).

Theo cac phuong 4n cu thé khac, chit mau co ban thich hop dé sir dung trong ché
phdm phu thi nhét trong quy trinh va san phim theo séng ché dé thu duoc PVC c6
hiéu qua 13 it nhit 40% 13 mot hodc nhidu chit mau co ban c¢6 mau tring. Theo céc
phuong 4n cu thé khac, chit mau co ban thich hop dé sir dung trong ché pham phii thir

nhét trong quy trinh va san phim theo sang ché it nhét chua titan dioxit (TiO2).

Theo céc phuong 4n cu thé ctia sang ché, chit mau thich hop dé st dung cho ché
phim phu thir nhat trong quy trinh va san phim theo sang ché vé ban chét 1a chét bén
v6i kiém, tirc 13, bén v6i pH khoang 8 hodc cao hon, bén vé6i pH khoang 9 hodc cao
hon, bén véi pH khoéang 10 hodc cao hon, bén voi pH khoang 11 hodc cao hon, cu thé

14 bén véi pH cao hon 12 hoic cao hon 13.

Ngoai c4c chat két dinh polyme va chit mau, ché phdm phu duoc st dung dé tao
ra 16p phu thir nhét trén bé mit san phdm xi ming soi theo sang ché con chira cac chét
phu trg, vi du, chit don, chét keo tu, chét chéng xép, chit diéu chinh luu bién, chét
hoat dong bé mait, chét thAm wét, chit diéu chinh d6 nhét, chat phén tan, chét phé bot,
chit bao quan va chét két dinh ky nudc, chét diét khudn, soi, phém mau, sap, dau thom
va céc ddng dung mdi va cc thanh phan thong thudng khac. Vi du vé cac chit don
thich hop 1a aluminosilicat, silicat, cacbonat kim loai kiém thd, tot hon 1 canxi

cacbonat ¢ dang canxit hodc vdi, dolomit va nhom silicat hodc magie silicat, vi du, da
talc.

Theo d6, ché phém phu dugce st dung dé tao ra 16p phu tha nhét trén bé mit cia
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san pham xi ming soi theo sang ché con c6 thd chtra thém mot hodc nhidu chit tao
mang hodc chét keo tu. Vi du, chét tao mang hoic chét keo tu thich hop bao gbm céc
glycol ete (vi dy, cdc san pham tir Eastman Chemical Company, Kingsport, Tenn., bao
gf)m DB, EB, PM, EP) va céc este alcohol (vi du, cdc san phém tir Eastman Chemical
Company, Kingsport, Tenn., bao g6m Texanol).

Ngoai ra, ché pham phu dugc st dung dé tao ra 16p phu thir nhit trén bé mit cua
sén phdm xi ming soi theo sang ché con chira mot hogc nhiéu chét phu gia cho céé dac
tinh, nhu dic tinh diéu chinh dong chay, lang phing bé mit, séng mau, tao bot, héa
vang, kha ning chéng vét ban, 1am sach, danh bong, ngan chin nim méc, bui bén hoic

su dn mon, va giup duy tri mau sac va do bong.

Qué trinh polyme hoéa nhii twong ctia ché phdm phu doi héi phai sir dung chit
hoat dong bé& mit lam chit 6n dinh. Chéit hoat dong bé mit phi ion dugc uu tién.
Alcohol etoxylat dugc wu tién hon ca. Lép phi thong thudng c6 s6 hydroxyl (dwoc xac
dinh theo tiéu chudn ISO 4629) 13 it nhit 1 duoc wu tién. Cac sb hydroxyl it nhit 14 1,5
duoc vu tién hon ca.

Vi du vé céc chét thim udt hodc chit phén tan hoat dong bé& miit thich hop bao
gdm céc chét c6 trén thi truong c¢6 tén thuwong mai, nhuSTRODEX™ KK-95H,
STRODEX™ PLF100, STRODEX™ PKOVOC, STRODEX™ LFK LFK70,
STRODEX™ SEKS50D, va DEXTROL® OC50 (nhén hiéu cia Dexter Chemical LLC,
Wilmington,  Del.); HYDROPALAT™ 100, HYDROPALAT™ 140,
HYDROPALAT™ 44, HYDROPALAT™ 5040 va HYDROPALAT™ 3204 (nhin
hiéu cia Cognis Corp., Monheim, Germany); LIPOLIN™ A, DISPERS™ 660C,
DISPERS™ 715W (nhén hiéu cua Evonik Degussa GmbH, Germany); BYK® 156,
BYK® 2001 va ANTI-TERRA™ 207 (nhdn hiéu cua Byk-Cera, Germany);
DISPEX™ A40, DISPEX™ N40, DISPEX™ R50, DISPEX™ G40, DISPEX™
GA40, EFKA® 1500, EFKA® 1501, EFKA® 1502, EFKA® 1503, EPKA™ 3034,
EFKA® 3522, EFKA® 3580, EFKA™ 3772, EFKA® 4500, EFKA® 4510, EFKA®
4520, EFKA® 4530, EFKA® 4540, EFKA® 4550, EFKA® 4560, EFKA® 4570,
EFKA® 6220, EFKA® 6225, EFKA® 6230 va EFKA® 6525 (nhén hi¢u cta Ciba
Specialty Chemicals, Basil, Switzerland); SURFYNOL™ CT-111, SURFYNOL™
CT-121, SURFYNOL™ CT-131, SURFYNOL™ CT-211, SURFYNOL™ CT 231,
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SURFYNOL™ (CT-136, SURFYNOL™ (CT-151, SURFYNOL™ CT-171,
SURFYNOL™  (CT-234, CARBOWET™ DC-01, SYRFYNOL™ 104,
SURFYNOL™ PSA-336, SURFYNOL™ 420, SURFYNOL™ 440, ENVIROGEM™
AD-01 va ENVIROGEM™ AEOQ1 (nhdn hiéu ctia Air Products va Chemicals, Inc.,
Lehigh Valley, Pa.); TAMOL™ 1124, TAMOL™ 165A, TAMO™ 850, TAMOL™
681, TAMOL™ 731 va TAMOL™ SG-1 (nhan hiéu cia Rohm & Haas Company,
Philadelphia, Pa.); IGEPAL™ CO-210, IGEPAL™ CO-430, IGEPAL™ CO-630,
IGEPAL™ CO0-730, va IGEPAL™ CO-890 (nhan hiéu cua Rhodia Inc., Cranbury,
N.J.); T-DET™ va T-MULZ™ (nhan hiéu cia Harcros Chemicals Inc., Kansas City,
Kans.).

Vi du v& cac chit phé bot thich hop bao gdm, nhung khong gi6i han & BYK™
018, BYK® 019, BYK® 020, BYK® 022, BYK® 025, BYK® 032, BYK® 033,
BYK® 034, BYK® 038, BYK® 040, BYK® 060, BYK® 070 va BYK® 077 (nhén
hiéu cia Byk-Cera, Germany); SURFYNOL™ DF-695, SURFYNOL™ DF-75,
SURFYNOL™ DF-62, SURFYNOL™ DF-40 va SURPYNOL™ DF-110D (nhan
hi€u cua Air Products va Chemicals, Inc., Lehigh Valley, Pa.); DEE FO® 3010A,
DEE FO® 2020E/50, DEE FO® 215, DEE FO® 806-102 va AGITAN™ 31BP,
AGITAN™ 731 (nh&n hi€éu cia Munzing Chemie GmbH, Germany); EFKA® 2526,
EFKA® 2527 va EFKA® 2550 (nhan hi¢u cua Ciba Specialty Chemicals, Basil,
Switzerland); TEGO® Foamex 8050, TEGO® Foamex 1488, TEGO® Foamex 7447,
TEGO® Foamex 800, TEGO® Foamex 1495 va TEGO® Foamex 810 (nhin hiéu cua
Evonik Degussa GmbH, Germany); FOAMASTER® 714, FOAMASTER® A410,
FOAMASTER® 111, FOAMASTER® 333, FOAMASTER® 306, FOAMASTER®
SA-3, FOAMASTER® AP, DEHYDRAN® 1620, DEHYDRAN® 1923 va
DEHYDRAN® 671 (nhan hiéu cia Cognis Corp., Monheim, Germany).

Néu can, chat 1am ddc hodc chit diéu chinh luu bién duoc bd sung dé ting cudng
kha nang dan trai, kha ning xi Iy va tng dung ché pham phu. T4t hon 1a, chit 1am dic
1a chét lam dic khong phai xenluloza do dic tinh phdng 1én khéng 4m duge wu tién. Vi
du, chét lam dic két hop, copolyme acrylic ¢6 thé phong 1én khi c¢6 chét kidm dugc
bién dbi ky nudc va copolyme uretan duoc bién dbi ky nudc thudng tao ra nhidu lwu

bién Newton dbi véi son nhii twong hon so véi chit lam dic théng thuong, ching han
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vi du nhu chét 1am dic xenluloza. Chét lam dic xenluloza phdng 1én trong nudc va
didu nay c6 thé 13 khong mong mudn trong mot sd phuong 4n dugc wu tién nhu duge
md ta & ddy. Vi du tiéu biéu vé chét 1am dic két hop thich hop dugc st dung & diy bao
gém Acrysol™ RM 8W va Actysol™ RM-2020 NPR (nhan hi¢u ctia Rohm & Haas
Company, Philadelphia, Pa.).

Ché phdm pht dugc str dung dé tao ra 16p phus thir nhét trén b& mat cua san phdm
xi mang soi theo sang ché con co thé chta céc chét phu gia khac, nhu chit lam déo,
chét phé bot, chét diéu chinh do pH (amin hogc amoniac), mau pha, va chét diét khuén.
Céc chit phu gia ndy thudong c6 mit trong ché phdm véi lugng tr khoang 0 dén
khoang 18% khéi luong hodc trén 18% khéi Iwong va tir khoang 1 dén khodng 15%
khdi lvong trén tong khdi lwong ché pham.

Ngoai ra, ché phim phii dwoc sir dung d tao ra 16p phu thir nhét trén bé mat cta
san phdm xi ming soi theo sang ché c6 thé con chira mot hoic nhiéu chét bd sung chirc
nang dé ting do che phu, gidm gia thanh, dat duwgc do bén, cai thién vé bé ngoai, kiém
soét tinh Ivu bién va/hodc tic dong dén cac dic tinh mong mubn khéac. Vi du vé cac
chit bd sung chtrc ning bao gdém bari sulfat, nhém silicat, magie silicat, bari sulfat,

canxi cacbonat, dit sét, thach cao, silic dioxit va da talc.

Theo mot s phuong 4n, ché phim phu duge st dung dé tao ra 16p phi thir nhit
trén bé mat ctia san phim xi ming soi theo séng ché dugc mong mudn chira thém chit
diét khuén hodic chit diét ndm méc hoiic chét diét ndm. Céc vi du duogc uu tién bao
gém, nhung khéng gi¢i han &, bari sulfat, ROZONE™ 2000, BUSAN™ 1292,
BUSAN 11M1, BUSAN 11M2, va BUSAN 1440 (nhZn hiéu cia Rohm & Haas
Company, Philadelphia, Pa., hodc cong ty con hodc chi nhanh cua nd);
POLYPHASE® 663 va POLYPHASE® 678 (nhan hi¢u cia Troy Chemical
Corporation, Newark, N.J.); va KATHON™ LX (nhan hiéu cia Rohm & Haas

Company, Philadelphia, Pa., hodc cong ty con hodc chi nhanh cia né).

Ché pham phu duoc sir dung dé tao ra I6p phi thit nhét trén bé mit san phdm xi
ming soi theo sang ché thudng duoc bao ché chua it nhit khoang 50% thé tich chit
rin kho. Theo céc phuong 4n cu thé, yéu t6 can biang cua ché pham phu dugce sir dung
dé tao ra 16p phi thtr nhét trén bé mat cia san phdm xi ming soi theo sang ché 1a nuée.

Nuéc cling véi polyme két dinh dugc thém vao hé phén tan va cic thanh phin khéc
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ctia ché phdm phii. Nhin chung, nuéc con duge bd sung riéng biét.

Theo cac phuong an cu thé khac, ché phim phu thir nhét cla san phidm xi ming
soi thich hop dé in phun dugc dédc trung bédi néng do thé tich chit mau (PVC, nhu
dugc dinh nghia trong ban mo ta nay) la it nhit khoang 40%, cu thé hon 14 ndm trong
khoang 40% dén khoang 80%, ching han nim trong khoang 40% dén khoang 70%, cu
thé hon 12 ndm trong khoang 40% dén khoang 60%. Theo c4c phuong 4n cu thé khac,
ché phdm pht thir nhét ciia san phim xi ming s¢i thich hop dé in phun dugc dic trung
boi ndng dd thé tich chat mau 13 it nhit khoang 50%, cu thé hon 14 nim trong khoang
50% dénv khoang 80%, ching han nim trong khoang 50% dén khoang 70%, cu thé nhat
1a nim trong khoang 50% dén khoang 60%. Theo c4c phuong 4n cu thé khéc nira, ché
phdm phu tht nhét ctia san phdm xi mang soi thich hop dé in phun dugc dic trung béi
ndng do thé tich chit mau ndm trong khoang 40% dén khoang 50%, cu thé hon 13 nim
trong khoang 45% dén khoang 50%, ching han khoang 46%. Theo cic phuong an cu
thé khac, 16p phu thir nhat dugc déng rin ciia san phim xi ming soi thich hop dé in
phun dugc dic trung bdi ndng do thé tich chdt mau (PVC) 1a it nhat khoang 40%,
ching han it nhit khoang 45%, cu thé 14 it nhit khodng 50%, ching han it nhit khoang
55%, cu thé hon it nhét khoang 60%, chéng han it nhét khoang 65%, cu thé nhat 1a it
nhit khoang 70%, chang han it nhat khoang 75% hodc it nhat khoang 80%. |

Theo céc phuong an cu thé khac nita, ché phdm phu thr nhit cta san phim xi
mang soi thich hop dé in phun dwoc dic trung béi ndng do thé tich chit mau c6 hiéu
qua (PVC c6 hidu qua, nhu duge dinh nghia trong ban mé ta nay) Ia it nhit khoang
40%, cu thé hon 13 nim trong khoang 40% dén khoang 80%, ching han ndm trong
khoang 40% dén khoang 70%, cu thé hon 13 ndm trong khoang 40% dén khoang 60%.
Theo céc phuong an cu thé khéc, ché phdm phi thir nhit ctia san phdm xi mang soi
thich hop dé in phun duoc dic trung boi ndng do thé tich chit mau c6 hidu qua 1a it
nhit khoang 50%, cu thé hon 1 nim trong khoang 50% dén khoang 80%, ching han
nam trong khoang 50% dén khoang 70%, cu thé hon 1a nim trong khoang 50% dén
khoang 60%. Theo cac phuong 4n cu thé khéac nita, ché phdm phu thr nhét cia san
pham xi ming soi thich hop dé in phun dwoc dic trung boi ndng @ thé tich chit mau
¢6 hiéu qua nim trong khoang 40% dén khoang 50%, cu thé hon 14 nim trong khoang
45% dén khoang 50%, ching han khoang 46%. Theo cac phuong 4n cu thé khac, 16p

pht tht nhét dugc déng rén cta san phidm xi mang soi thich hop dé in phun dugc dic
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trung béi ndng do thé tich chét mau c6 hiéu qua (PVC) la it nhat khoang 40%, ching
han it nhét khoang 45%, cu thé 13 it nhdt khoang 50%, ching han it nhat khoang 55%,
cu thé hon it nhét khoang 60%, ching han it nhit khoang 65%, cu thé nhét 13 it nhat
khoéang 70%, ching han it nhit khoang 75% hoic it nhit khoang 80%.

Theo céc phuong 4n cu thé, nhiét do tbi thidu dé tao mang trong budc 1am kho
mdt hogc nhidu 16p cua ché phim phii thir nhét ciia san phim xi ming sgi thich hop dé
in phun 13 thap hon khoang 60°C.

Theo cac phuong an cu thé khéc, ché phim phii duge st dung dé tao ra mot hozic
nhiéu 16p phu thir nhét trén bé mit cia san pham xi ming s¢i theo séng ché chira thanh
phén chét 16ng, dac biét 1a nude va, néu mong muén, chét 16ng hitu co co thé trén 1an
v6i nude, vi du nhu alcohol. Ché phdm phu thir nhit dwoc phi c6 khdi Iugng phu w6t
nim trong khoang tir 30 dén khoang 500 g/m2, cu thé tir khoang 40 dén khoang 300
g/m?, cu thé hon 12 tir khoang 50 dén khoang 500 g/m? bing phuong phap da biét, vi
du bing céch phun, trat, ding dao phay, quét, lan, phii hoic d6 mang lén tAm gin xi
ming, hodc bing cach két hop mét hodc nhidu phwong phép. Theo céc phwong 4n cu

thé, ché pham phu thir nhét t6t hon 1a dwgc phu bing cach phun.

Do d6, ché phidm phii dwoc md ta & day c6 thé duoc phii 1én bé mit ctia ché pham
xi mang soi bang cach str dung chdi, dao phay, con lin, binh phun (vi du, khéng ¢
khong khi hodc c6 khong khi, tinh dién), may pht chan khong, may phil mang, may
pht dong hodc bét ky thiét b thich hop ndo ma gitip ché phim pht phan bb déu trén bé
mat, ngay ca khi bé mit bi hu héng, hao mon hodc ran nut. Ché phém pht ¢o thé dugc
pht 1én mot bé mit béng phéng, bé mit ¢ mau hodc bé mit nhép nho6. Mot phﬁn hodc
ca bé mit clia san phim xi mang soi c6 thé duoc phu trong mot 1an. Ngoai ra hodc nhu
mot phuong 4n khac, mot phin hodc toan bd bé mit c6 thé duoc pht nhiéu hon mot
lan dé dat dugc do day, do bong va/hodc hiéu tng bé mit mong mubn. Do phu thu
dugc béi mot khdi lwgng ché pham sé& thay dbi tiy thudc vao mong mubn va/hodc tinh
trang ctia bé mit duge phii va d day cua 16p phu.

Theo khia canh thtt hai, sang ché dé xuét quy trinh dé san xuit san phdm xi mang
soi thich hop dé in phun.

Budc thtr nhit ciia quy trinh theo sang ché 14 budc san xudt san phidm xi ming

soi, ma c6 thé duge thuc hién theo phuong phép bat ky da biét trong linh vuc k¥ thuét

-25-



32656

nay dé san xuit san pham xi méng s¢i, co ban it nhat bao gdm nuéc, xi mang va soi.

Trong budc nay, dAu tién vira xi mang sgi co thé dugc tao ra tir mot hodc nhiéu
ngudn it nhit bao gdm xi ming, nudc va sgi. Theo mot s phuong 4n cu thé, trong
thuc t& mot hodc nhiéu nguén nay it nhét bao gém xi méng, nudc va soi dugce méc nbi
v6i thiét bi tron lien tuc duge thit ké dé tao vita xi ming soi co tinh két dinh. Theo
c4c phuong an cu thé, néu sir dung soi xenluloza hodc s¢i gidy thai twong duong, thi
luong tbi thiéu soi xenluloza dugc st dung 1a khoang 3%, chéng han khoang 4% trén
téng khdi luong vita. Theo cdc phuong 4n cu thé khac, néu chi st dung sg¢i xenluloza,
thi luong sgi xenluloza dugc st dung nim trong khoang tir 4% dén khoang 12%,
ching han cu thé hon, ndm trong khoang tir 7% dén khoang 10% trén tong khdi luong
vita. Néu .sc_ri xenluloza dugc thay thé bang soi khodng ngén nhu bong khoéng, t6t nhat
1a thay thé chung v6i ty 18 tir 1,5 dén 3 14n khéi luong, dé duy tri ham lugng trén thé
tich gin gidng nhau. Di v6i cac soi dai va duogc cit, ching han nhu s¢i thd thiy tinh
hodc soi mé dun cao téng hop, ching han nhu soi polypropylen, polyvinyl axetat,
polycacbonat hodic acrylonitril, ty 1& c6 thé thip hon ty 1é soi xenluloza dugc thay thé.
D6 nghién cia soi (duge do bing do Shopper-Riegler) vé nguyén tic khong quan trong
trong quy trinh theo sang ché. Theo cac phuong 4n cu thé khac, cac tac gia dd phat
hién ra rang khoang tir 15 DEG SR dén khoéng 45 DEG SR c6 thé 13 khoang thuan 1o

cu thé cho quy trinh theo séng ché.

Sau khi thu dugc vita xi ming s¢i, qué trinh san xudt san phdm xi ming soi ¢o
thé dugc thuc hién theo bt ky quy trinh d& biét nao. Quy trinh dugc st di_mg rong rai
nhit dé san xudt san phim xi ming soi 1a quy trinh Hatschek, ma dwoc tién hanh bing
méy san xudt gidy xi lanh gidn sang bién dbi. Quy trinh san xuit khéc bao gém quy
trinh Magnani, phun, ép dun, flow-on va quy trinh khac. Theo céc phuong 4n cu thé,
san phdm xi mang soi theo sang ché dwoc san xuét biang quy trinh Hatschek. Sau do,
san phdm xi mang soi chua déng rin hodc “xanh” tiy y dugc nén thudong 13 & ap suét
nam trong khoang 22 dén khoang 30 MPa dé thu duoc d6 day mong mubn.

Quy trinh theo sang ché c6 thé con bao gdm budc cit san phim xi mang soi dén
do6 dai x4c dinh truéc dé tao thanh san phim xi ming soi. Budc cét san phdm xi ming
soi toi dd dai xac dinh trude c6 thé duge thyc hién béng bat ky k¥ thuat da biét trong

linh vuc k¥ thuat, vi du, nhung khéng gi6i han &, cit bang tia nudc, cit bang tia khong
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khi hodc cac k¥ thudt tuong ty. Cac san phém xi mang sgi co thé duoc cit dén do dai
mong mudn, ching han nhu, nhung khong gi6i han ¢, do dai nam trong khodng 1 m
dén khoang 15 m,chang han nim trong khoang 1 m dén khoang 10 m chang han niam
trong khoang tir 1 m dén khodng 5 m, cu thé hon 14 nim trong khoang tr 1 m dén
khoang 3m.

Ngudi ¢ hidu biét trung binh trong linh vuc nay cé thé hiéu ring quy trinh theo
sang ché c6 thé con bao gdbm cac budc bd sung cho quy trinh sén xudt san phim xi
mang soi.

Vi du, theo mdt sb phwong 4an cu thé, trong quy trinh theo sang ché, huyén phu xi
ming soi va/hodc san phim xi ming sgi ¢6 thé trai qua cac budc xtt 1y trung gian khac
nhau, ching han nhu, nhung khong gi6i han &, xt Iy v6i mét hodc nhidu chit ky nuéc,

Xt Iy vGi mot hodc nhiéu chét déng ty, cac bude nén ép trung gian hodc bo sung, v.v..

Ngay sau khi san phim xi ming s¢i dugc hinh thanh, ching dugc ct tia & cac
canh bén. C4c dai vién nay c6 thé tuy ¥ dugc tai ché bang cach tron véi nude tai ché
ngay lap tirc va dua hdn hop nay tro lai hé thdng tron.

Theo cac phuong 4n cu thé, san phdm xi mang soi thu dugc duge déng rin. Thuc
vdy, sau qué trinh san xudt, san phim xi ming soi c6 thé duoc déng rin trong mét
khoang thoi gian & moi trudong ma chung duoc san xudt, hodc c6 thé trai qua budc

dong ran bang nhiét (vi du, chung 4p hoidc cach tuong tu).

Theo cac phuong an cu thé khéc, san phdm xi ming soi “xanh” duoc déng rin,
thuong bing cach dong rin khong khi (san phdm xi ming soi dugc déng rin khong
khi) hodc dudi 4p sudt c6 mat hoi nudc va nhiét do cao (dugc déng rin chung ap).
Thong thudng, dbi véi cac san phim duoc dong ran chung 4p, cat duge bd sung vao
vita xi mang soi ban dau. Vé ly thuyét, viéc déng rin chung ap tao ra tobérmorit (11,3

A (angstrom) trong san phdm xi mang soi.

Theo cac phuong 4n cu thé khéc nita, san phém xi ming sgi “xanh” cd thé duogc
dong rén khong khi so bd 14n tht nhét, sau d6 san phém dugc x1r 1y so bd tiép tuc duoc
dong ran khong khi cho dén khi dat duoc do bén cudi ciing, hodc déng ran chung ap st

dung ap suat va hoi nudc, dé thu duge sdn pham co6 cac ddc tinh cudi cung.

Theo cac phuong an cu thé theo sang ché, quy trinh c6 thé con bao gbém budc
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lam kh bing nhiét san phdm xi mang s¢i da thu dugc. Sau bude dong rén, san phim
xi mang soi la tAm panen, tAm hodc tAm ép 6 thé vAn con chira mot khdi luong nudce
dang k&, & dang @0 Am. P6 4m nay c6 thé 1én dén 10, tham chi 14 15% khdi lugng, trén
khdi luong san phim kho. Khéi lugng san phdm khd dugc dinh nghia 1a khéi luong
san pham khi san phim trai qua budc dong ran & 105°C trong 10 thong gié, cho dén
khi thu dugc khéi lvong khéng thay dbi.

Theo mot s& phuong 4n, san phim xi ming sgi dugc lam kha. Tét hon 13, bude
lam kho nay duoc thuc hién bing cach lam kho khong khi va dugc két thiic khi phan
tram khoi luong do Am cla san phém xi médng soi thép hon hodc béng 8% khdi lugng,
tham chi thép hon hoic béng 6% khbi lugng, trén khdi lugng cia san phém khd, va tét

nhét 13 ndm trong khoang tir 4% khdi lwong dén 6% khéi luong.

Budc tiép theo trong quy trinh theo sang ché d& san xuit san phidm xi mang soi
thich hop dé in phun 1a budc phu 1én it nhit mot phan ctia bé mit ngoai ciia san phim
xi ming soi mét hodc nhiéu 16p ché phdm phu tht nhit, ché phdm nay it nhét chra
chét két dinh va chit mau va duoc dic trung boi nﬁ“)ng d6 thé tich chdt mau cao hon
khoang 40%. Cac dic trung khéac ctia ché pham pht thir nhit dugc dinh nghia va mo ta

& trén cho san pham theo sdng ché.

Budc dong ran trong quy trinh theo sang ché dé san xudt san phdm xi mang soi
thich hop dé in phun bao gdm budc déng rin mot hodc nhiéu 16p ché phim thir nhit dé
thu duoc san phdm xi ming soi thich hop dé in phun. V& Iy thuyét, bit ky budc dong
rén thich hop nao da dwgc biét dén trong linh vuc k§ thuét déu c6 thé dugc ap dung dé
tao mang, 1am kho va lam cting mot hodc nhiéu 16p ché phim pht thir nhit. Theo céac
phuong 4n cu thé, ché pham phi thir nhét dwoc dong rén & nhiét d6 phong hodc tot hon
12 & nhiét do cao, vi du tir 40 dén 150°C. Nhin chung, d¢ day kho cua 16p phu thong
thuong nim trong khoang tir 20 Pm dén khoang 100 Pm, t&t hon 1 tir khoang 50 Pm
dén khoang 70 Pm.

Theo khia canh thir ba, sing ché dé xuét quy trinh san xuét san phim xi ming
sgi dugce in phun.

Budc thir nhét trong quy trinh 13 budc san xudt san phdm xi ming soi theo sang
ché, ma thich hop dé in phun, nhu duoc mé ta & trén, san phdm nay bao gdm it nhat

mdt phan cua bé mdt ngoai cila né ¢6 mot hodc nhi€u 1&p ché phdm phu thit nhat dugc
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dong rén, ché phdm nay it nhét chira chit két dinh va chét mau, trong d6 ché pham phu
thtr nhit dugc dic trung béi néng do thé tich chit mau cao hon khoang 40%.

Truéc khi in mAu in muc, ché phdm phu tht nhit duoc 1am khé & nhiét do
phong hodc t5t hon 13 & nhiét do cao, vi du tir 40 dén 150°C. Nhin chung, do day kho
cta ché phdm phu thir nhit thuong nam trong khoang tir 20 pm dén khoang 100 pm,
t6t hon 1a tir khoang 50 pm dén 70 pm.

Budc tiép theo clia quy trinh dé san xuit sén phdm xi ming soi dugc in phun
theo sang ché 12 budc in miu in muc 1én trén mit ngoai ctia mot hodc nhiéu 16p ché
phdm phu thir nhit da déng rin bang may in phun.

Buéc in mAu in muc 1én mot hodc nhidu 16p ché phdm pht thir nhit da dong ran
cta san phdm xi ming sgi theo sang ché ¢6 thé dugc thuc hién bang bat ky quy trinh
trén co sé in phun sir dung muc da dugce biét dén, it nhit chtra: chét pha long va mot
hodc nhiéu chat mau. |

Do d6, theo cac phuong 4n cu thé theo sang ché, muc khong phai muc dugc
déng rn bang UV hodc muc c6 thé dong rin bang UV (nhu dugc dinh nghia trong ban
md ta nay), béi vi cac muc nay khong chira chit pha long.

Muc nay dugc dac trung bdi mot vai dac diém. Muc ¢6 dé nh6t ma lam cho néd
¢6 thé duoc in bing cach in phun, thudng c¢6 d6 nhét (& nhiét d6 phong) thip hon
khoang 50 cps (50 mPas), hodc d0 nhét & nhiét d§ phun (nhiét d6 & dau in muc trong
qué trinh in) thap hon 20 cps (20 mPas), t6t hon 1a thip hon 15 cps (15 mPas), t6t nhat
1 ndm trong khoang tlr 10 dén khoang 13 cps (10 dén khoang 13 mPas). Thuat ngi
“nhiét d6 phun” dé cap dén nhiét do ciia muc & du in va thudng nim trong khoang tir
30°C dén khoang 60°C, tét hon 1 khoang tir 35°C dén khoang 45°C. Vi dy, dd nhét
ctia muc c6 thé duge xéac dinh béng may do d6 nh6t Brookfield DV-II+, véi mau it
ddng thoi st dung canh khudy S18, ¢ tbc d6 quay 80 rpm.

Theo cic phuong an cu thé, ché phdm muc thich hop dé str dung trong quy trinh
va san phim theo sang ché co ban chtra cic hat submicro cia chit mau vo co chiu
nhiét. Tét hon 14, kich thudce trung binh cta hat chit mau vd co 1a nho6 hon khoang 1,2
pum, t6t hon 12 nhé hon 0,9 pum, t6t hon nita 12 nhé hon khoang 0,7 pm, tSt nhét 14, kich

thude hat trung binh cda hat chit mau vo co nho hon khoang 550 nanomet (0,55%).
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Thuét ngit “chit mau vo co” dé cap dén chat mau, ma it nhét mot phén 13 v6 co. Theo
phuong an dugce uu tién, chét mau vo co 13 oxit kim loai, ma c6 mit true & dang thich
hgp cho cac dic tinh mong mudn. Cac oxit kim loai khac nhau c6 thé dugc st dung,
chéng han nhu crom oxit, déng oxit, hdn hop céc oxit CuCr20;3 (cho mau den), st oxit
mau d6 (chit mau d6 101), niken antimon titan mau vang rutin (chit mau vang 53),

coban nhdom oxit mau xanh spinen (chat mau xanh 28), v.v..

Theo céc phuong 4n cy thé, trong d6 mau cua chit mau trong ché pham muc la
mau tring va do d6 chit mau 1a chit mau tring (vi du nhu titan dioxit (TiO2)), kich
thudc trung binh cua cac hat chit mau ndm trong khoang tir 0,17 pm dén khoang 0,25
pm.

Theo cac phuong an cu thé cta sang ché, ché pham muec thich hop dé st dung
trong quy trinh va san phim theo sing ché co ban bén véi kidm, tic 13, bén véi pH
khoang 8 hodc cao hon, bén vé6i pH khoang 9 hodc cao hon, bén véi pH khoang 10
hodc cao hon, bén véi pH khoang 11 hoic cao hon, cu thé hon 13 bén vé6i pH cao hon
12 hodc cao hon 13.

Theo cac phuong 4n cu thé ciia sang ché, chit mau trong ché pham muc thich
hop dé st dung trong quy trinh va san phim theo sang ché co ban bén vé6i kiém, tirc 13,
bén vé6i pH khoang 8 hoiic cao hon, bén véi pH khoang 9 hodc cao hon, bén v6i pH
khoang 10 hodc cao hon, bén véi pH khoang 11 hodc cao hon, cu thé hon 13 bén véi

pH 16n hon khoang 12 hodc 16n hon khoang 13.

Chit pha long c¢6 mit trong muc thich hop dé sir dung theo sang ché 1a chét
léng & nhiét do phong trong khoang tir 15°C dén khoang 28°C. Theo mét s6 phuong
an, “muc trén co s& dung mdi” chira it nhit mot dung méi hivu co (hozic hdn hop mot
s& dung moi hitu co). Ngoai ra, theo cic phuong an khéc, “muc trén co s& nude” chira
dung dich trén co s& nudec.

Theo mot sé phuong 4n, vi du vé céc chit pha léng 1a dung méi hiru co bao
gdm PM (propylen glycol mono metyl ete), DPM (dipropylen glycol mono metyl ete),
TPM (tripropylen glycol mono metyl ete), PnB (propylen glycol mono n-butyl ete),
DPnB (dipropylen glycol mono butyl ete), TPNB (tripropylen glycol mono n-butyl
ete), PnP (propylen glycol mono propyl ete), DPnP (dipropylen glycol mono propyl
ete), TPNB-H (propylen glycol butyl ete), PMA (propylen glycol mono metyl ete
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axetat), Dowanol DB (dietylen glycol mono butyl ete) hodc etylen khac hodc propylen
glycol ete (Dow Chemical Company, USA). Chét pha con c6 thé 1a hdn hop clia hai
hodc nhiéu dung moi hitu co khic nhau. Theo cdc phuong an cu thé khac, chat pha
long hodc dung modi cé trong muc thich hgp d8 sir dung theo sang ché 1a muc trén co
sédungrnéLchénghannhuchéphénlgécdﬁw

Theo cac phuong an cu thé, muc trén co sé dung moi dé st dung trong san
pham hoic quy trinh theo séng ché it nhét chira mot chit mau vd co hodc it nhit mot
chit mau tring, v it nhat mdt dung moi ciing véi chét phan tan.

Theo cac phuong 4n cu thé, muc con chira it nhit mot chit phén tan hodc/va
chét thim uét, ching han nhu Bykumen (dung dich polyeste axit polycarboxylic c6
tinh axit khong no c6 khdi Iuwong phin tr nhé va xing tring/isobutanol=2/1),
Disperbyk-166 (dung dich copolyme khéi c6 khdi lugng phén tir 16n ¢6 nhém wa chat
mau va metoxypropylaxetat/butylaxetat=1/4), Disperbyk-164 (dung dich copolyme
khéi ¢6 khdi lwgng phén tir cao ¢6 nhom wa chit mau va butylaxetat), Disperbyk-130
(dung dich polyamin amit chra axit polycarboxylic khong no va
alkylbenzen/butylglycol=5/1), Disperbyk-182 (dung dich copolyme khdi c¢6 khdi
lugng phan t¢ 16n ¢6 nhém wa chit mau va metoxypropylaxetat/metoxy-
proppoxypropanol/butylaxetat=4/4/4), Disperbyk-163 (dung dich copolyme khdi c6
khdéi lwong phan tr lén  c¢6 nhém wa  chit mau, trong
xylen/butyl/axetat/metoxypropylaxetat 3/1/1); Disperbyk-161 (dung dich copolyme
khdi c¢6 Kkhdi Ilwong phin tir 16n c6 nhém wa chdt mau va
metoxypropylaxetat/butylaxetat=6/1), Disperbyk-101 (dung dich mudi ctia polyamin
amit mach dai, este c6 tinh axit phan cuc va xidng khodng/butylglycol 8/1), Disperbyk-
160 (dung dich copolyme khéi ¢6 khéi lwong phén tir 16n ¢6 nhém wa chit mau va
xylen/butylaxetat=6/1), BYK—P-104 (dung dich polyme axit polycarboxylic khong no
c6 khéi lugng phén tir nhé va xylen/diisobutylketon=9/1), BYK—P-104 S (dung dich
polyme axit polycarboxylic khong no c¢6 khdi luong phan tir nhé chira polysiloxan
copolyme va xylen/diisobutylketon=9/1), Disperbyk-180 (mubi alkylolammonium ctia
copolyme khdi c6 nhém axit), Disperbyk-110 (dung dich copolyme c¢6 nhém axit va
metoxypropyl axetat/alkylbenzen=1/1), BYK-348 (poly-dimetyl-siloxan dirgc bién dbi
polyete), BYK-346 (dung dich poly-dimetyl-siloxan duoc bién dbi polyete trong
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dipropylenglycol monometylete), BYK-381 (dung dich polyacrylic copolyme va
dipropylenglycol-monometylete) (Chemie-BYK, Germany), BYK-306 (dung dich
poly-dimetyl-siloxan polyete va xylen/monophenylglycol+7/2), BYK-358N (dung
dich polyacrylat copolyme va alkyl benzen), BYK-333 (poly-dimetyl-siloxan dugc
bién ddi polyete), Tego Dispers 650 (polyete dugc bién ddi cy thé c6 nhom ua chét
mau), Tego Dispers 652 (c6 dic cia dan xuit axit béo), Tego Dispers 710 (dung dich
uretan copolyme bazo). (TegoChemie Service, Germany), Solsperse 43000 (50% chat
phén tan polyme trong nuéc), Solsperse 40000 (84% chét phan tan polyme trong nuéc
v6i dietanolamin) (Avecia, UK). Mot trong s6 cac chét phéan tdn ndy thich hgp cho ca
ché phim in phun trén co s& dung moi va trén co s& nudc va cac ché pham khac cho

muc trén co s¢ dung mdi hodc trén co sé nude hodc ca hai.

Theo séng ché, muc co thé chtra cac thanh phén ) sung, thuong dugce chon tir
nhom bao g&n chét thAm uat, chit phan tén, chét pha bot, chét gift Am, chét diéu chinh
luu bién, polyme hitu co nhu chit két dinh va chét 6n dinh ma tao ra “do bén xanh”
(chdng han nhu polyacrylat hodc polyvynilpyrolidon, PVP), chat chéng gi, cht keo tu,
chit didu chinh d6 pH va chat diét khuén.

Budc tiép theo trong quy trinh theo sang ché dé san xuit san pham xi ming soi
dugc in phun bao gém buéc 1am kho mau in muc, dé thu dugce san phém xi mang sQi
dugc in phun. Méc du cé nhiéu cach khac nhau dé 1am kho hodc déng rin muc, muc
gbc dau c6 thé duge 1am khd bang khéng khi chira chdt mau vo co duge wu tién sir

dung theo sang ché.

Theo céc phuong an cy thé khac, quy trinh san xuét san phim xi mang sgi dugc
in phun theo sang ché bao gdm mét hodic nhiéu 16p ché phdm phu thir hai c6 thé dong
rin bang birc xa dugc phil [én trén mit cia mot hodc nhiéu 16p ché phdm phu thir nhét
dugc dong ran va/hodc 18n trén miu in muc duoc lam kho da néu. Ché phém phu tht
hai c6 thé duoc déng rin bang birc xa clia quy trinh theo sang ché chua it nhit mot
polyme c6 lién két d6i khong no etylen, ma c6 thé duoc dong ran bang buc xa. Vé Iy
thuyét, polyme c6 thé dung cho ché pham phu c6 thé dugc déng rin bang birc xa 12 bt
ky polyme nao c6 lién két d6i khong no etylen va c6 thé trai qua qua trinh polyme hoa

géc tu do béng cach chiéu birc xa UV hoic birc xa tia dién tir.

Céac monome cé li€n ket do6i khong no chiang han nhu monome acryl amit,
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monome axit meth acrylic, monome axit (met) acrylic, N - vinyl pyrolidon va axit
crotonic mién 1a ching dugc st dung trong muc phun, t6t hon 1a monome c6 thé
polyme hoa.

Cén luu y & day la sb luong lién két d6i khong no etylen trong polyme phai du
d& dam bao lién két chéo ¢ hiéu qua. Luong lién két dbi khong no etylen thuong nim
trong khoang tir 0,01 dén khoang 1,0 mol/100 g polyme, t6t hon 12 ndm trong khoang
tir 0,05 dén khoang 0,8 mol/100 g polyme va t&t nhit 13 nam trong khoang tir 0,1 dén
khoang 0,6 mol/100 g polyme. Vi du vé cic polyme thich hgp, nhung khong gi6i han
&, cac din xudt polyuretan ma chtra lién két d6i khong no etylen, ching han nhu
polyeuretan acrylat.

Ngoai polyme, ché phdm phu c6 thé duoc déng rén bing birc xa c6 thé con
chira hop chét khac c¢6 khéi lugng phan tir nhé hon khoang 800 g/mol va c6 kha ning
polyme héa bing con dudng cation hodc gbe tw do. Cac hop chit nay thudng cé it nhat
mdt lién két d6i khong no etylen va/hodic mot nhém epoxy va c6 khdi lugng phan tir
nhé hon khoang 800 g/mol. Céc hop chit nhu vy thuong cé tic dung diéu chinhdd
dic thanh phim mong mudn cta ché phim c6 thé déng rén bang birc xa. Diéu nay dic
biét quan trong néu ché phim khong chira chét pha lodng khac, ching hejn nhu nudc
va/hodc dung moi hitu co tro, hodc chi chtra cic chét nay trong mdt pham vi phu
thudc. Do d6, cac hop chat ndy con duoc goi 1a chit pha lodng phan tmg. Ty 16 chat
pha lodng phan @ng trén tong luong polyme va chét pha lodng phan tng trong ché
pham c6 thé duoc déng rin bang birc xa tét hon 1a nim trong khoéng tir 0% dén
khoang 90% khdi Iuwgng, va t6t nhit 14 nim trong khoang tir 5% dén khoang 50% khéi
lugng.

Chét pha loang phan tng dugc wu tién 13 cic san phidm dugc este héa coa
alcohol dihydric hodc polyhydric véi axit acrylic va/hodic metacrylic. Cac hop chét nay
thuong dugce goi 1a polyacrylat hodc polyete acrylat. Hexandiol diacrylat, tripropylen
glycol diacrylat va trimetylolpropan triacrylat dugc vu tién hon ca.

Ché phdm phu c6 thé dugc déng rén bing birc xa c6 thé con chira cic polyme
ma c¢6 nhém c6 thé polyme hoa bing cation, cu thé 1a nhom epoxy. Cac chét nay bao
gdm céc copolyme ctia cdc monome khong no etylen, cc copolyme chira, nhu cac

dbng monome, glyxidyl ete khong no etylen va/hoic glyxidyl este clia axit carboxylic
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khong no etylen. Cac chit nay con bao gdm céc glyxidyl ete ctia polyme chira nhém
OH, nhu polyete, polyeste, polyuretan va novolac chira nhém OH. Ngoai ra chiing bao
gbm cac glyxidyl este cia polyme chira nhém axit carboxylic. Néu mong muén c6
thanh phn c6 thé polyme héa bang cation, ché phdm c6 thé chira, thay vi hodc cling
v6i cac polyme c6 thé polyme hoa bing cation, hop chét c6 thé polyme hoa bing
cation, khdi luong phéan tir nhé, vi du di- hodc polyglyxidyl ete ciia di- hodc polyeste

khéi Ivong phan tir nho ctia axit di- hodc polycarboxylic khéi lugng phén tir nho.

Ché phidm c6 thé dugc déng rdn bang bic xa chira céc chét phu trg thong
thuong, chéng han nhu chét lam dic, chét diéu chinh dong, chét pha bot, chét dn dinh
UV, chit chuyén nhii twong, chét khir lyc cing b& mit va/hodc chit keo bao vé. Céc
chét phu trg thich hop da duoc biét 5 béi nguoi co hiéu biét trong linh vuc phu.
Silicon, cy thé 1a copolyme polydimetylsiloxan dugc bién ddi polyete, c6 thé dugc str
dung lam chit phu gia bé mit dé tao d6 thim w6t chit nén tét va chét lu()ng chéng 16m
tbt bang cach giam strc cing bé mit clia 16p phu. Cac chit én dinh thich hop bao gdm
c4c chat hap thu UV thong thuong, ching han nhu oxanilit, triazin, benzotriazol (c6
thé thu duoc dudi dang loai Tinuvin™ tir Ciba Geigy) va benzophenon. Céc chit nay
c6 thé duogc str dung két hop véi cac chét khir gbe tw do thong thuong, vi du, cdc amin
gdy tré ngai khong gian, vi du nhu 2,2,6,6-tetrametylpiperidin va 2,6-di-tert-
butylpiperidin (hop chit HALS). Chét én dinh thudng dugc sit dung véi luong khoang
tir 0,1% dén khoang 5,0% khdi lugng va t6t hon 14 trong khoang tir 0,3% dén khoang
2,5% khbi lugng, dua trén cac thanh ph?m c6 thé polyme hoéa cé mat trong ché phém.

Quy trinh san xuit san phdm xi ming soi dugc in phun theo sang ché con bao
g0m budc déng ran bang birc xa mot hodc nhiéu 16p ché phim phu tht hai c¢6 thé duoc
dong ran bang bic xa dwoc phi. Bude dong rin bang birc xa ché phim phu c6 thé
duoc thuc hién béng k¥ thuat dong rén béng nhi¢t, dong rén hai Ian, dong rén béng
UV, déng ran bang EB va céc k§ thuat dong ran khéac trong hé théng nhiét déo hoic
nhiét ran.

Néu budc déng réin dugc thuc hién bang birc xa UV, ché phdm duoc st dung
chira it nh4t mot chét xuc tic quang hoc.

C6 su khac nhau giita chit xic tac quang hoc dbi véi co ché déng rén bang gdc

tw do (su polyme héa lién két doi khong no etylen) va chit xuc tic quang hoc cho co
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ché déng rin bing cation (sy polyme hoéa cation lién két ddi khong no etylen hodc sy
polyme héa hop chét chtra nhém epoxy). Ché pham c6 thé dugc déng ran bing tia dién
tir khong can chira chit xtic tic quang hoc.

Céc chit xtc tac quang hoc cho qua trinh quang polyme hoa gbc tu do, cu thé 1a
sy polyme héa lién két doi khong no etylen bao gdbm benzophenon va din xudt
benzophenon, nhu 4-phenylbenzophenon va 4-clobenzophenon, keton Michler,
anthron, dan xult axetophenon, nhu 1-benzoylxyclohexan-1-ol, 2-hydroxy-2,2-
dimetylaxetophenon va 2,2-dimetoxy-2-phenylaxetophenon, benzoin va benzoin ete,
nhu metyl benzoin ete, etyl benzoin ete va butyl benzoin ete, benzil ketal, nhu benzil
dimetyl ketal, 2-metyl-1-[4-(metylthio) phenyl]-2-morpholinopropan-1-on,
anthraquinon va din xudt cla n6, nhu beta-metylanthraquinon va
tertbutylanthraquinon, axylphosphin oxit, nhu 2,4,6-trimetylbenzoyldiphenylphosphin
oxit, etyl-2,4,6-trimetylbenzoylphenylphosphinat va bisaxylphosphinat oxit.

Céc chit xuc tac quang hoc cho qua trinh polyme hoa cation, cu thé 1a qua trinh
polyme hoa hop chét vinyl hodc hop chét chira nhém epoxy, 1a mubi aryl diazonium,
ching han nhu 4-metoxybenzendiazonium hexaflophosphat,benzendiazonium
tetrafloborat va  toluendiazonium tetrafloarsenat, mudi aryliodonium, nhu
diphenyliodonium hexafloarsenat, mudi arylsulfonium, nhu triphenylsulfonium
hexaflophosphat, benzen- va toluensulfonium hexaflophosphat va bis [4-
diphenylsulfoniophenyl] sulfit bishexaflophosphat, disulfon, nhu diphenyl disulfon va
phenyl-4-tolyl ~ disulfon, diazodisulfon, imidotriflat, benzoin tosylat, mubi
isoquinolinium, nhur N-etoxyisoquinolinium hexaflophosphat, mudi phenylpyridinium,
nhu N-etoxy-4-phenylpyridinium hexaflophosphat, mudi picolinium, nhu N-etoxy-2-

picolinium hexaflophosphat, mudi ferocenium, titanocen va muoi titanocenium.

Céc chat xuc tac quang hoc dugc dé cdp ¢ trén dugc st dung V6i luong nam
trong khoang tir 0,05% dén khoang 20% khdi lwong, tdt hon 1a tir khoang 0,1% dén
khoang 10% khéi lugng va cy thé 1a tir khoang 0,1% dén khoang 5% khéi lwong, dua

trén cac thanh phan c6 thé polyme hoa ciia ché phim c6 thé dong ran bang birc xa.

Ché phim c6 thé déng rin bing birc xa duge phu bing cach da biét, vi dy, bing
cach phun, trat, ding dao phay, quét, lin hodc d6 1én san pham xi ming s¢i. Nén hiéu

rang ché pham c6 thé duoc phu 1én san phdm xi mang soi bang quy trinh néng chay
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hodc bing quy trinh pht bot. Ché phim c6 thé dong rin bing birc xa t6t hon 13 dugc
pht bing cach phu lan. Ché phim c6 thé déng ran bang birc xa thudng dugc phu dé
thu dugc do day khd nim trong khoang tlr 10 dén khoang 100 pm, t5t hon 1a tir
khoang 50 dén khoang 80 pum. Qud trinh phu c6 thé dugc thuc hién & ca nhiét do

phong hodc ¢ nhiét 46 cao, nhung t6t hon 13 khong 16n hon 100°C.

Ché phim pha c6 thé dong rin bing birc xa c6 thé dugc déng rin bing cach
chiéu birc xa tia UV véi bude séng thuong tir khoang 200 nm dén khoang 600 nm. Vi
du v& cac ngudn UV thich hop gbm béng dén hoi nuée thity ngan, sit, gali hodc chi co
4p suét trung binh hodc cao. Béng dén hoi nudc thity ngén &p suit cao dugc vu tién
hon ca, vi du, cac nguén CK hodc CKI1 tir cong ty IST (Institut fir
Strahlungstechnologie). Liéu birc xa dii dé tao lién két chéo thudong nim trong khoang
tir 80 dén khoang 3000 mJ/cm?. Bét ky dung mdi nao c6 mit, cu thé 12 nuée, duge lam
kho trudc budc dong rén, tach biét v6i bude lam khé trude budc dong rén, vi du béng
cach gia nhiét dén nhiét d6 ndm trong khoang tir 40°C dén khoang 80°C bang cich
chiéu buc xa IR.

Trong trudng hop dong rin bang tia dién tir, qué trinh chiéu xa dwoc thuc hién
vGi céc dién tir nang lugng cao (thuong tir 100 dén 350 keV), bing céch cung cép dién
ap cao cho soi Vonfam bén trong binh chan khéng), va thuc té, buéc déng rin xay ra

trong didu kién khi tro, khong c6 oxy.

Ché pham phu thtr hai c6 thé déng rén bang birc xa duoc sit dung trong san phdm
va quy trinh theo sang ché duoc mo ta & diy c6 thé duoc phu 1én it nhit mot phin coa
bé mit ngoai ctia san phdm xi ming soi bang cach sir dung chéi, dao phay, con lan,
binh phun (vi du, khong cé khong khi hodc cé khdng khi, tinh di¢n), may pht chan
khong, méay phii mang, may pht dong hodc bat ky thiét bi thich hop ndo ma giup ché
phdm son phan bd bang phing trén b& mat, ngay ca khi bé mat bi hu héng, hao mon
hodc ran nut. Ché phém c6 thé duge phu trén bé mat béng phéng, bé mit c6 mau hodc
bé mat nhép nhd. Mot phén hodc toan bd bé mit cia chit nén co6 thé dugc phu trong
mot lan. Ngoai ra hodc nhu mot phuong an khéic, mot ph?m hoic toan bd bé mit c6 thé
dugc phu nhiéu hon mot 1an dé dat duoc do day, do bong va’hodc hiéu tng bé mit
mong mudn. Mtrc d6 phi thu duoc boi mét khdi Iwgng ché phdm son s& thay ddi tuy

thudc vao mong mudn va/hodc tinh trang cla bé mit duoc pht va do day cuia 16p phu.
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Theo khia canh thé tw, sang ché dé xuit san pham xi ming s¢i dugc in phun co
thé thu duoc bing quy trinh nhu dugc md ta & trén, trong do it nhit mot phin bé mit
ngoai cua san pham xi mang soi dugc in phun it nhét bao gdm:

- mot hodc nhidu 16p ché pham phu thir nhit dugce dong rin, it nhat chira chét két
dinh va chit mau, trong d6 ché phdm pht thir nhit nay dugc dic trung boi ndng do thé
tich chat mau cao hon khoang 40%, va

- miu in muc duogc lam kho dugc inlén bé mit ciia mot hoic nhiéu 16p ché phém
pht thi nhét duoc déng rén.

Theo céc phuong 4n cu thé khac, bing cach str dung cdc phuong phap nhu duge
md ta & trén, san phdm xi ming soi ¢ thé con bao gdm mdt hodc nhiéu 16p ché phim
phu thtr hai dugc dong rin bﬁng btrc xa dugce phu 1én trén bé mit ctia mdt hodc nhiéu
16p ché phdm pha thi nhét da dong ran va/hodc Ién trén mau in muc di dugc lam kho.

Theo khia canh tht nim, sang ché dé cap dén viéc st dung san pham xi ming s¢i
theo sang ché hoic viéc sir dung san phdm xi ming sgi dugc in phun theo sang ché
lam vt liéu xdy dung. V4t liéu xdy dung xi mang soi ndy c6 thé 1a vat liu x6p bao
gém mot hodc nhiéu vat liéu khac nhau nhu phirc hgp thach cao, phirc hop xi méng,
phirc hop geopolyme hoic cic phitc hop khic c6 chét két dinh v6 co. B& mit cuia vat
lidu c6 thé dugc phu cat, gia cong bing may, ép dun, dic, néu khéng thi dugc tao hinh
dang bat ky theo mong muén bang cic quy trinh da biét trong linh vuc nay. Vat lidu
xdy dung xi mang soi c¢6 thé dugc déng rin hoan toan, déng rin mot phan hodic & trang
thai “xanh” khéng dugc dong rin. VAt liéu x4y dung xi ming soi ¢6 thé con bao gém
tAm thach cao, tAm xi mang soi, tAm xi mang soi dugc gia cb bﬁng luéi hodc soi lién
tuc, tAm thach cao dugc gia cd béng SO ngén, ludi hodc soi lién tuc, vat liéu phirc hop
soi va gb duge lién két vo co, tAm sgi va gd dugce lién két geopolyme, vt Iiéu ngdi lop
mai bé tong, vat liéu phic hop soi-chit déo.

Theo cac phuong 4n cu thé, san phdm xi ming soi theo sdng ché 13 tim xi ming
soi duoc san xudt bang quy trinh theo sang ché c6 thé dugc sir dung dé dp vao ca mat
trong 14n mat ngoai cua tudng, cong trinh va kién trac, vi du, tAm 6p mat ngoai, mat
bén, v.v..

Vi du thue hién sang ché

Nén hi€u rang céc vi du sau ddy c6 muc dich minh hoa, va khong giéi han pham
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vi clia sang ché. Mic du chi mot vai phuong 4n tiéu biéu cla sang ché duge mo ta chi
tiét & trén, tuy nhién ngudi c6 hicu biét trung binh trong linh vuc nay s€ dé dang hiéu
rdng cac bién ddi 1a co thé xay ra d6i v6i cdc phuong 4n tiéu biéu ndy ma khong mat di
tinh méi va loi ich cua sang ché. Theo dd, tat ca cac bién doi nhu vay déu ndm trong
pham vi clia séng ché ma dugc x4c dinh trong bd yéu cau bao ho sau ddy va cac phan
tuong duong. Ngoai ra, cin hiéu rang nhiéu phuong 4n c6 the khong dat dugc tat ca
cac lgi ich ctia mot sO phwong an, tuy nhién sy vang mat mot loi ich cu thé khong nhét
thiét duoc hi€u 1a phuong 4n ndy nam ngoai pham vi cuia sang ché.
Vi du 1: San xuat tdm xi mang soi theo quy trinh cla sdng ché

T4m xi mang sgi dugc san xuat theo quy trinh Hatschek thong thudng va dugc
dong ran sau do.

Tiép theo, tdm nay dugc phd voi 16p phu thir nhat, cu thé 1a acrylic trén co s&
nude chita chat mau titandioxit trang, c6 thanh phan duogc liét ké & bang 1 dudi day.

Nong do thé tich chit mau ctia ché pham phi nay 13 khoang 62%.

L6p phi duoce déng rén bang cach 1am khd.

Bang 1
% Loa_ﬁ

Chat mau 37,45 Titan dioxit

Chat két dinh 22,82 Acrylic tinh khiét

Chat phuy gia 2,18

Chat don/ chét bd sung khong khéng

Dung mbi (bao gdm nudc) 37,55 ---

Tong cong 100,00

Sau khi 1am khd, bé mat dugc pht cua tAm duoc in phun béng muc géc dau chua
chit mau v6 co dugc canxi hoa (Esmalglass-Itaca; mau vang (CIK-AM 51 18)); mau
da cam-nau (CIK-MA 5115) va mau xanh lam (CIK-AZ 1114)). Mau in muc duoc cho
lam kho bang khéng khi.

Cubi cing, bé mit dugc in cta tdm dugc phi véi 16p phi c6 thé dong ran bing

UV va 16p pht duoc déng rin bing UV.
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MAu in muec trén tit ¢4 cic tim in dwoc quan sat déu rat r6 rang va c6 chét luong
in tbt, tirc 13, khong loang mau, cdc mép khong lem nhem va khong phat hién vét muc
ban.

Cubi cung, tAm xi mang s¢i dugce in dugc thir nghiém dé mo ta cac dic tinh vat ly
va héa hoc cua né.

Pau tién, tAim dugc pht dugc cho thir nghiém d6 bam dinh (DIN ISO 2409),
trong d6 bang dinh duge dén vao bé mit duge phi. Sau d6 kéo nhanh bing nay ra (va
trong mot 14n). Quan sat thdy, 0% lép phi bi biang dinh kéo ra, nhu dugc trinh bay
trong bang 2.

Ngoai ra, thir nghiém cit ciing dugc thue hién (DIN ISO 2409), bang cach cit 16p
phu theo 6 vudng, xdm nhdp vao nén (tc 13, b& mit cua tAm xi mang soi). Quan sat
thdy c4c mép cit hoan toan nhin va khong c6 mang bong ra (phan loai GT 0, xem
bang 2).

Ngoai ra, tAm duoc thi nghiém dudi cac diéu kién thoi tiét nhan tao (str dung
béng dén Xenon) theo DIN 53 387. Sau thtt nghiém, mau in duoc danh gia truc quan
va duoc xéac dinh do béng cua tAm va cé hai thong sb duge so sanh véi cac mau khong
duoc xu ly. Co thé két luén, hién tugng nhat mau va thay dbi do béng truc quan khdng
xay ra (bang 2).

Kha ning thdm nudc cling dugc xac dinh. Khong quan sét théy vét nuée truc
quan (bang 2).

D6 bén héa hoc cia tAm xi mang soi dugc phu dbi voi mot sb cac chét hoa hoc
khéc nhau duge xac dinh theo DIN EN 2812-4:2007-5. TAm bén véi hau hét cac chat
hoa hoc dugc thtr nghiém.

Cubi cung, tién hanh thir nghiém do bén mai mon uét dugc thuc hién theo DIN
EN ISO 11998, cho két qua 1a d6 day cta tim bi mét di khoang 6,5 pm (phan loai 2:
c6 thé cha xat).

Dua vao cic két qua trén, nhin chung c6 thé két luén rang san phdm xi ming soi
theo sang ché dic biét phi hop dé in phun, khong nhu céc san phadm xi mang sgi cia
tinh trang k§ thuat tir truée dén nay. Piéu nay 14 do céc tac gia da phat hién ra ring

viéc phit ché phim pht c6 ndng do thé tich chit mau cao hon 40% s& lam ting ca vé
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do déng nhét va d6 thAm ctia bé mit ngoai ctia san pham mot cach dang ké, nho d6 céc

giot muc dugc phu dugc hép thy va giit lai nhanh chéng trong qué trinh in phun. Céc

vét muc ban, muc loang va cdc mép in nham nhé khong mong mudn dugc ngén chin

va thay vao d6, thu dugc chat luong in t6t wu.

Bang 2
Dic tinh thir nghiém Tiu chuan Gi4 tri t6i han cu thé Két qﬁé
thir nghiém
Do bam dinh: Thir nghiém béng Thir nghiém bang dinh:
- Thir nghiém bang | DIN EN dinh: <15 % hu hai; <0% hu hai;
dinh ISO 2409 | Thir nghiém cit: Thtt nghiém cét: GT 0
- Thir nghiém cét <GT3
Khong nhat mau ngay ca
Danh gi4 truc quan sau 4000h > dat yéu ciu
mAu in va x4c dinh d6 | Khong thay ddi do bong
Thir nghiém thoi tiét | DIN 53 béng (ca hai thong sb | truc quan.
nhan tao (Xenon) 387 duoc so sanh v6i miu | Géc do: 60°/8t5°
khong dugc xir 1y) Gia tri trudce: 26,3/30,4
Gia tri sau: 24,1/ 28,5
- dat yéu ciu
Do pht ciia TC D(_S’thém Khong c¢6 vét nude - dat yéu cu
nudc
DIN EN Bén v6i hau hét cac chét
D¢ bén hoéa hoc 2812- | e héa hoc duge thi
4:2007-5 nghiém
Do bén mai mon uGt DINEN | Mt mét 6,5 ul?a do day
ISO 11998 Loai 2: “C¢ thé cha xat”
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YEU CAU BAO HO

1. San pham xi ming soi dugc tao cu hinh dé in phun véi muyc trén co s¢ dung moi
hodc muc trén co s¢ nudc, chirta nudce, sgi va xi mang, va trén it nhit mot phé“m clia bé
mit ngoai ctia n6, mot hodc nhidu 16p ché phdm phu thir nhat duge dong ran it nhit
chira chét két dinh va chit mau co ban c6 kha ning tao mau tring va/hoic mau sic cho
san phdm xi mang sgi dong thoi gop phin vao su che phu cta san phdm xi ming soi,
trong d6:
ché phdm phu thit nhit nay chtra ndng do thé tich chit mau cé hidu qua 14 it nhit 65%
duogc tinh toan theo cdng thirc sau:
ndng d6 thé tich chat mau c6 hidu qué=thé tich ctia chit mau co ban/(thé tich cta chét

mau co ban va chat két dinh ran)x100.
2. San phim xi mang soi theo diém 1, trong d6 ché phdm phu thir nhat chtra ndng
do thé tich chit mau c6 hiéu qua nim trong khoang tir 65% dén 80%.
3. San phim xi mang soi theo diém 1, trong d6 chit mau trong ché pham phii thir
nhét 12 chit mau c6 mau tring.
4.  San pham xi mang soi theo diém 1, trong d6 chit két dinh 12 polyme acrylic.

=

5. San phdm xi ming soi theo diém 4, trong d6 polyme acrylic dugc chon tir nhém
bao gbm styren acrylic, siloxan acrylic, epoxy acrylic, polyeste acrylic, polyure acrylic
va uretan acrylic va hén hop ciia cac chit nay.

6. Quy trinh san xuét san phim xi ming s¢i nhu duge x4c dinh theo diém 1, quy
trinh nay bao gdm céc buéc:

- san xut san phdm xi mang soi,

- pht 1én it nhit mét phan cla bé mit ngoai ctia san phim xi mang s¢i mot hodc
nhiéu 16p ché phdm phu thir nhit chira chét két dinh va chit mau, trong d6 ché phim
phii thir nhét chira ndng do thé tich chit mau c6 hiéu qua 14 it nhit 65%, va

- 1am déng rén mot hodc nhidu 16p ché phdm phu thir nhit dé thu duoc san phim
xi mang soi dugc tao cAu hinh dé in phun véi myc trén co s¢ dung moi hodc trén co s6&
nudc.

7. Quy trinh theo diém 6, trong d6 ché phim phu thir nhit chtra ndng do thé tich
chit mau c6 hiéu qua nim trong khoang tlr 65% dén 80%.
8.  Quy trinh theo diém 6, trong d6 cht két dinh 12 polyme acrylic.

9. Quy trinh theo diém 8, trong d6 polyme acrylic dugc chon tir nhém bao gdm
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styren acrylic, siloxan acrylic, epoxy acrylic, polyeste acrylic, polyuria acrylic va
uretan acrylic va hdn hop céc chit nay.

10. Quy trinh san xut sin phim xi ming s¢i dugc in phun, quy trinh nay bao gbdm
cac budc:

- san xudt san phdm xi ming soi thu duoc bang quy trinh dugc x4c dinh theo
diém 6,

- in mAu in muc trén co s& dung moi hodc trén co s¢ nudce 1én mit ngoai clia mot
hodc nhidu 16p ché phim phii thir nhat di déng rin bang may in phun, va

- 1am khé mAu in muec trén co s& dung moi hoic trén co s& nude, dé thu duoc san
phim xi mang soi dugc in phun.

11. Quy trinh theo diém 10, trong d6 mau in muc trén co s& dung moi hogc trén co
s& nudc duogc tao ra béng cach str dung muc chira it nhét mot chit mau vé co.
12.  Quy trinh theo diém 10, trong d6 quy trinh ndy con bao gdm cac budc:

- phtt mét hogic nhidu 16p ché phdm phii thtr hai c¢6 thé dugc déng ran bang birc
xa 1én mat ngoai ciia mdt hojc nhiéu 16p ché phidm phi thér nhit duge déng rin
va/hodc 1én trén mau in muc trén co s& dung mdi hoic trén co s& nude duoc lam kho,
va

- 1am d6ng rin bing burc xa mdt hodc nhiéu 16p ché phidm phi thu hai ¢6 thé
duoc dong rin bing buc xa.

13. San phdm xi méng soi duge in phun thu dugc bang quy trinh nhu duoc xac dinh
theo diém 10, trong d6 san phdm xi ming soi dugc in phun chira trén it nhat mot phan
ctia bé mit ngoai clia no:

- mdt hodc nhiéu 16p ché phém phu thu nhét dugc déng rin, chira chat két dinh
va chét mau, trong d6 ché pham phu thir nhit nay chira ndng do thé tich chét mau co
hidu qua 13 it nhat 65%, va

- miu in muc trén co s& dung mdi hodc trén co s& nudc dugc lam khé dugce in
1én mit ngoai ctia mdt hodc nhiéu 16p ché phdm phu thir nhat da déng rén.

14. San phdm xi ming soi dugc in phun theo diém 13, trong d6 miu in muyc trén co
s6 dung moi hodc trén co s¢ nude dugc tao ra béng céch sir dung muc chia it nhét mot
chit mau v co.

15. San phim xi ming soi dugc in phun theo diém 13, trong d6 san phdm nay con

bao gdm mdt hodc nhiéu 16p ché pham phi thir hai duoc dong rin bang bic xa dugc
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phu 1én mit ngoai ctia mot hodic nhiéu 16p ché pham phu thir nhét d3 dong ran va/hoic
1én trén mau in muc trén co so dung moi hodc trén co s& nude da dugce lam kho.

16. Séan phém xi mang soi theo diém 1, con chtra thém muc trén & s& dung moi hodc
trén co sé nudc.

17. San phim xi mang soi theo diém 16, trong d6 dung méi trong muc trén co s&
dung moi hodc déng dung moi trong muc trén co s& nudc duge chon tur it nhét mot
trong s& cac chat etanol, etyl axetat, etylen glycol, glycol este, hexan, isopropanol,
metanol, metyl etyl keton, xdng khoang, naphta, propyl axetat thong thuong, rugu

propylic thong thuong, toluenva xylen.
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