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(54) MUC MAY IN PHUN

(57) Séang ché dé cap dén muc may in phun c6 thé tao ra chir in ma khong hoa tan trong
dung moi thom nhu toluen hodc xylen. Myc may in phun bao gém nhuya, chat tao mau, va
dung méi va khac biét & chd: nhua co cAu tric 1ap lai c6 hydrocacbon lam mach chinh, bao
gom nhém hydroxyl trong mach bén ciia né, va chi s6 hydroxyl tir 200 dén 500; dung moi
1a 2-butanon; va nhya va cht tao mau dugc hoa tan trong dung moi.
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Linh vue ky thuat dwoc dé cip

Sang ché d& cap dén muc dugc st dung trong may in phun loai di€u khién

nap.
Tinh trang ky thuit ciia sang ché

Muyc cia may in phun loai diéu khién nap vé co ban chira nhua, chét tao
mau, chét dan dién, dung moi, va cac loai chét phu gia khéc. Co thé thu duoc muc
béng cach st dung chit nhudm c6 ciu trac mudi 1am chét tao mau thdm chi con
khong st dung chit dan dién trong mot s trudong hop. Ngoai ra, mic du 2-butanon
(thudng dugce goi 1a MEK (metyl etyl keton)) dwoc st dung chi yéu 1am dung
moi, tuy nhién muc st dung etanol c6 ddc tinh thép dan dan d3 duoc thuong mai
hoéa trong nhitng nam gan day. Tuy nhién, muc can kho nhanh sau khi in chit vi
cling c6 trudng hop trong d6 céc san phim co x4t vao nhau tity theo san pham khi
chit duoc in trén s6 lwong 16n san phim & tée do cao, va vi ly do nay, 2-butanon
ma khé nhanh hon so véi etanol van duogc st dung 1a cha yéu.

Tai liéu trich dan
Tai lidu sang ché

Tai lidu sang ché 1: JP 2011-105818 A
Ban chit k¥ thuit cia sang ché
Vian dé can duoc giai quyét boi sang ché

Toan bd san pham cua céc bd phén dién tir nhu cac cudn day dugc phd nhya
bang cach tAm san phdm nay vdi dung dich nhua va sau d6 1am hoa ran dung dich
nhua trong nira sau ctia quy trinh san xuat san phdm dé tao dic tinh cach dién, dic
tinh chiu nudc, va déc tinh tuong tu cho san phém. Dung dich nhya chtra dung
mdi thom nhu toluen hodc xylen dé hoa tan nhya hodic monome cua nhya. Vi ly
do nay, bé mit cia bd phén dién tir s€ duoc tdm nhua can chira chit ma khong tan

dugc trong toluen, xylen, hodc tuong tu.
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Ngoai ra, cac by phén dugc gia cong béng kim loai, nhu cac bo phén xe 6t0
hodc c4c bd phan may bay, dugc duc béng cac bude xir Iy nhu cét, thao khuédn, va
danh bong, va cac thanh phan dau nhu dAu cit va dau thdo khudn bam dinh trong
cac bude xur ly dugc loai bo bang cach duoc rira béng dung méi nén hydrocacbon
nhu hexan hoic octan d khir ddu. Vi Iy do ndy, bé mit ctia bd phén trude khi
duoc ria can dugc lam béng vat liéu ma khong tan dugc trong hexan, octan, hodc

tuong tu.

Céc bo phan dién tir va cac bd phén dugc gia cong béng kim loai déu dugc
déng goi va van chuyén mot cach nhanh chéng dé bui va loai tuong tu khdng bam
dinh vao ching sau khi tAm dung dich nhya hoac sau budc khur dau, va do vay, s6
seri clia nha san xut, ngay san xuét, hozc thong tin tuong tu can duoc danh du

trude khi tAim dung dich nhwa hogc buéc khir dau.

Vi ly do nay, muc dé danh déu s seri ctia nha san xut, ngay san xudt, hodc
thong tin tuwong tu trén cac bd phén dién tir va cac bd phan duoc gia cong bing
kim loai cin 13 muc dé chit in dugc tao ra béng cach st dung muc nay khong hoa
tan trong dung moi thom nhu toluen hoac xylen va dung moi nén hydrocacbon

nhu hexan hoac octan.

Néi chung, cdu trac ma khong tan duge trong dung mdi thom nhu toluen
hodc xylen cling gan nhu khong tan dugc trong dung mdi nén hydrocacbon nhur
hexan hodac octan. Tuy nhién, nguoc lai, c6 mot sb6 nhua ma khong tan dugc trong
dung méi nén hydrocacbon nhu hexan hodc octan nhung lai tan dugc trong dung
m6i thom nhu toluen hodic xylen. N6i cach khéc, can ¢6 muc dé tao chit in ma gan

nhu khong hoa tan trong dung moi thom nhu toluen hoéc xylen.

Muc dich cua sang ché 1a dé xuat muyc co thé tao chit in ma gan nhu khong

hoa tan trong dung mdi thom nhu toluen hodc xylen.
Phuong tién giai quyét vn dé

Muc dich néu trén dat dugc bang sang ché dugc néu trong cac yéu cau bao
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Hiéu qua cua sang ché

Theo sang ché, c6 thé tao chit in ma gén nhu khong hoa tan trong dung moi
thom nhu toluen hodc xylen.
MO ta viin tit cac hinh vé

Fig.1 12 so dd thé hién b& mat chAm myc nhé.

Fig.2 la so dd thé hién qué trinh in ciia m4y in phun.

Fig.3 1 so d6 ciia mdy in phun.

M3 ta chi tiét sang ché

Céc phuong an cia sang ché s& duoc mo ta dudi day cé dua vao cac hinh
v€ kém theo va tuong tu.

1. Vit liéu thanh phén cua muc

Muc vé co ban chtra nhua, chit tao mau, chéit phu gia c6 mach
polydimetylsiloxan, chét phu gia c6 nhom alkoxysilan, va dung méi, va myc duge
tao ra bang cach khudy céc vat liéu nay bing céach sir dung may khudy diia hogc
thiét bi twong ty dé hoa tan ching vao nhau (dé phén tan trong truong hop trong
d6 chit tao mau 1 chdt mau). Chat dén dién s& dugc mé ta sau cling duoc b sung
trong truong hop trong do dién trd cua muc cao.

Ngoai ra, chit tao mau dugc hoa tan trong dung mdi trong trudng hop trong
d6 chét tao mau 1a chit nhudm, tuy nhién chat tao mau bi phan tén trong dung moi
vi n6 khéng tan dugc trong d6 trong trudong hop trong do chét tao mau 14 chit mau.
Ion cua clo, brom, iot, hodc twong tu dugc chira trong muc dé in mon bo phan ¢
chir dugc in trong truong hgp trong d6 bo phan nay la kim loai nhu sit hosc thép
khéng gi, va do vay theo phuong an hién tai, thanh phﬁn cua muc khong chira cac
ion nay dén muc tdi da.

(1) Chét tao mau

(A) Chét nhuém

Chét nhudm can 12 vat liéu tan duogc trong 2-butanon ctia dung moi muc.
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Ngoai ra, né can gan nhu khong tan dugc trong dung mdi thom nhu toluen hodc
xylen dén muc tbi da. Dung méi nhu toluen, xylen, hoac hexan la dung méi cé do
ky nudc cao chtra hydrocacbon. Vi ly do nay, né tuong thich kém v6i vat li¢u va
nudc. Do vay, chit nhudém thich hop 1a hop chét c6 cAu tric mubi. Chat nhuém
duoc tao thanh trong cAu trac mudi cé thé tan dugc trong rugu tuong d6i wa nudc
trong sb cac dung moi hitu co, va cling c6 cac chit nhuém ma dugc tao thanh
trong cdu trac mudi nhung ciing tan dugc it trong nuée trong mot s6 truong hop.

Do viy, tét hon 14 chat nhudm 14 loai dugc tao thanh trong cAu triic mudi.

Ngoai ra, trong truong hop trong d6 muc can co6 tinh dan dién va chat
nhudm cé cau trac muoi, khong can bo sung thém vat li¢u dan dién vao muc vi
chat nhudém lam tang dd dan dién cia muc, hodc cling c6 dac trung la chi can

lwong nho vat liéu dan dién ngay ca khi né dugc bd sung.

Céac vi du cu thé vé chat nhudm c6 theé bao gom cac chat nhudm sau tinh

deén cac dac diém néu trén.

Céc vi du vé& chit nhudm den c6 thé bao gdm Valifast Black 3804 (C.I.
Solvent Black 34), Spirit Black SB (C.I. Solvent Black 5), Oleosol Fast Black RL
(C.I. Solvent Black 27), Aizen SOT Black 8 (C.I. Solvent Black 7), va Orasol
black CN (C.I. solvent black 28).

Céc vi du vé chit nhudm dé c6 thé bao gdm Valifast Red 1306 (C.I. Solvent
Red 109), Oleosol Fast Red BL (C.I. Solvent Red 132), Aizen SOT Red 1 (C.I.
Solvent Red 24), Orasol Red 3GL (C.I. Solvent Red 130), va Filamid Red GR
(C.IL. solvent Red 225).

Céc vi du vé chat nhudm vang c6 thé bao gdm Oleosol brilliant yellow 5G
(C.I. Solvent Yellow 150), Aizen SOT yellow 1 (C.I. Solvent Yellow 56), va
Orasol yellow 3R (C.I. Solvent Yellow 25).

Céc vi du vé chit nhudém xanh lam c6 thé bao gém Valifast Blue 1605 (C.I.
Solvent Blue 38), Oleosol Fast Blue ELN (C.I. Solvent Blue 70), Aizen SOT Blue
1 (C.I. Solvent Blue 25), va Orasol Blue GN (C.I. Solvent Blue 67).
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(B) Chét mau

Chét mau vé co ban khong tan dugce trong dung moi hitu co, va do vy cling
khéng tan duoc trong dung moi thom nhu toluen hoéc xylen. Tuy nhién, n6 c6 thé
ling dong khi chénh léch trong lugng riéng gilta chat mau va dung méi 1a l6n va
chit mau c6 thé két tu khi chénh léch trong lugng riéng gifta chit mau va dung
mai 14 nho, va do vay loai chat phan tan nhét dinh duoc st dung dong thoi. Ngoai
ra, thong thuong mudi than duge s dung trong truong hop myc den, va titan

dioxit ho#c ziricon dioxit dugc st dung trong truong hop muc trang.

C& hat trung binh ctia mudi than dugc st dung trong muc den khoang chung
tir 100 nm dén 3000 nm. Muéi than ¢6 thé két tu khi c& hat trung binh cua né nho
hon khoang nay, va mudi than khong bi phan tan tuy nhién cé thé dan dan ling

dong khi ¢& hat trung binh cta né 16n hon khoang nay.

Trong trudng hop muc tring, titan dioxit dugc st dung chu yéu. Trong mot
s6 truong hop, ziricon dioxit (trong lugng riéng: 6,1) va kém oxit (trong luong
riéng: 5,6) cling dugc st dung, tuy nhién thuong thi titan dioxit duogc str dung vi
trong luong riéng ctia n6 16n hon so véi trong luong riéng 1a 4,1 cua titan dioxit
nén chung c6 thé ling dong khi duge gitt nguyén trong khoang thoi gian dai. C&
hat trung binh cua titan dioxit khoang chung tir 100 nm dén 1000 nm. Titan dioxit
c6 thé két tu khi ¢& hat trung binh ctia né nhé hon khoéang nay, va titan dioxit.co

thé lang dong khi c& hat trung binh ctia né 16n hon khoang nay.

Céc vi du vé muc str dung chat mau ngoai myuc den va muyc trang c6 thé bao

gom muc vang, muc do, myc xanh lam, va myc xanh luc.

Trong trudng hop muc vang, cac vi du vé chét hitu co c6 thé bao gébm dan
xuét antraquinon va dan xuét azobenzen. Cac vi du v& chét hitu co ngoai céc chét
hitu co ndy c6 thé bao gdbm din xuat benzimidazolon, dan xuét quinoxalin, dan
xuét quinophtalon, va dan xuét isoindolin. Céc vi du v& chit v6 co ¢6 thé bao gom
d4t son, coban vang, titan-niken-antimon oxit, titan-crom-antimon oxit, va

ziricon-vanadi oxit.

Trong truong hop muc do, cac vi du vé chat hitu co co thé bao gobm dan
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xuat antraquinon va dan xuat azobenzen. Cac vi du vé chat v6 co c6 thé bao gobm

sat oxit, trilead tetraoxit, cadimi do, va cadimi selenua.

Trong truong hgp muc xanh lam, cac vi du vé chét hitu co ¢6 thé bao gdm

ddng phtaloxyanin. C4c vi du vé chat vo co ¢ thé bao gom sat feroxyanua.

Trong trudng hop muc xanh luc, cac vi du vé chét hitu co ¢6 thé bao gém
ddng phtaloxyanin trong d6 mot s6 nguyén tir hydro ctia vong thom dugc clo héa.
Ngoai ra, cac vi du vé chét hitu co cfing c6 thé bao gdm chit mau xanh luc nhu
crom xanh luc hodc coban xanh luc thu dugc bé“mg céch tron 1an chit mau xanh

lam vé&i crom vang hoac coban vang.

Theo phuong 4n hién tai, cht phéan tan dugc st dung dong thoi dé phan tan
chit mau trong dung méi. Trong trudong hop nay, chét hoat dong bé mit cé tac
dung lam chét phén tan. Puoc cho rang chit hoat dong bé mit 1am phén tan chét
mau trong cdu tric mixen trong d6 nhém ua nudc cua chit hoat dong bé mat
huéng vé phia hat chdt mau va nhém ky nuéc cta chét hoat dong bé mat hudng
vé phia dung méi vi bé mit ctia chdt mau wa nuéc hon so véi dung moi. Tét hon
1a chét phén tan la chit hoat dong bé mat khong ion xét vé d6 d& dang hoa tan cia
né trong dung mdi nhu 2-butanon. Chéit hoat dong bé mit anion hoic cation c6
cAu tric mudi nhu mudi amoni hodc mubi phosphat, va né & dang trong d6 mot
vai mach alkyl dugc lién két vao nito hodc phospho. O day, chét hoat dong bé mat
anion hodc cation gan nhu khong tan dugc trong dung moi nhu 2-butanon trong
trudng hop trong d6 mach alkyl ctia né ngén. Do vay, tbng cac nguyén tir cacbon
ctia mach alkyl thich hop 14 12 hozc 16n hon trong truong hop chat hoat dong bé

mit anion hodc cation dé dam bao d6 hoa tan ctia né trong dung méi.
(2) Nhua

Nhua duoc chira trong myc ciia phuong an hién tai can 1a loai khong tan
duoc trong toluen va xylen. Nho két qua nghién ctru siu rong clia cc tac gia sang
ché, d3 phat hién ra 1a nhua cé hydrocacbon lam mach chinh va nhém hydroxyl
trong mach bén gan nhu khong tan dugc trong toluen va xylen. Chi s6 hydroxyl

ndi dén mg kali hydroxit can dé chuyén hoda axit axetic dugc san xuat bang qua
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trinh axetyl h6a nhom hydroxyl dugc chira trong 1 g mau nhya véi axit axetic

khan thanh kali axetat.

Tuy nhién, chi sé hydroxyl ctia nhya can 1a 200 hoic 16n hon. Ty 1€ cua
nhém hydroxyl trong phén tir nhua tdng khi chi s6 hydroxyl ting. D9 ua nudc cua
nhua dugc cai thién khi ty 16 cia nhém hydroxyl tang, va do vay nhua tan duge
trong rugu hodc ngay ca trong nudc trong mot s6 trudng hop, nguoc lai, né gan
nhu khong tan dugc trong dung mai c6 do ky nuée cao nhu toliuen hodc xylen. Vi
ly do nay, nhua cén ¢ cAu tric ma gan nhu khong tan dugc trong toluen, xylen,

hodic twong tu bang cach c6 nhém hydroxyl trong phan tir & ty 1€ nhét dinh.

Nhua c6 thé gan nhu khong tan dugc trong toluen, xylen, hodc tuong tu
ngay ca trong trudng hop trong d6 nhua 13 hén hgp clia mdt vai loai nhya bang

cach thiét 1ap chi s6 hydroxyl ctia hdn hop 14 200 hoic 16n hon.

Nhua gan nhu khéng tan duoc trong 2-butanon ctia dung méi muyc khi chi
s6 hydroxyl 16n hon 600. C6 thé hoa tan nhwa trong 2-butanon khi chi s6 hydroxyl
1a khoang 500, tuy nhién do duyc lién quan dén su két tia ctia nhya xuét hién khi
dung dich dugc gitt nguyén & nhiét d¢ khoang 0°C. Vi ly do nay, t6t hon 1a chi s6
hydroxyl ctia nhwra can sir dung 13 500 hozc nhé hon.

Ngoai ra, dd phét hién ra 14 cin c6 mach hydrocacbon 1am mach chinh. Cu
thé 13, d6 1a chét ddng tring hop (cAu trac hoa hoc 13 hop chét 1 s& dugc mo ta
sau) cua polyvinyl axetal va rugu polyvinyl, polyvinyl axetal (cAu triic hoa hoc 1a
hop chét 2 s& duoc mé ta sau), polyvinyl butyral (cAu tric hoa hoc 1a hop chit 3
sé& dugc mo ta sau), nhya phenol (céu truc hoa hoc 1a hop chit 4 s& dugc mo ta
sau), va tuong tu.

Hop chét 1 thu duoc bang cach thity phdn mot phan lién két este ctia mach
bén cua polyvinyl axetal. Ty 1& ctia nhém hydroxyl va chi s6 hydroxyl ting khi ty
1é ctia este can duoc thily phén ting.

Hop chét 2 dugc téng hop bang cach cho mét s6 nhém hydroxyl trong hop
chét 1 phan tmg vdi axetaldehyt. Hop chét 3 duoc tong hop bang cach cho mét s6
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nhém hydroxyl trong hop chat 1 phan tng véi butanal. Hop chit 4 duoc téng hop
bang phan tmg tring hop cua vinyl phenol.

Ngoai ra, hgp chat (hop chét 5) thu duge bang cach chuyén hoa mot s6
nhém phenol ciia mach bén trong hop chét 4 thanh nhém phenyl hodc hop chét 6
thu duoc béng cach dua don vi metyl metacrylat vao mot phén don vi lap lai cua
hop chét 4 cling dugc coi 1a nhya tuy chon ciia muc hién tai. Cac hop chét nay thu
dugc bang cach cho phép styren trong trudng hop hop chét 5 va metyl metacrylat
trong truong hop hop chét 6 cting ton tai khi tring hop vinyl phenol dé duogc dong
trung hop.

Nhua duge biét rong rai ma khong c6 mach hydrocacbon lam mach chinh
nhung ¢6 nhom hydroxyl trong mach bén la nhua novolak va nhya resole. Nhya
nay bi v& hoac troc khi chi bi co xat nhe bang ngdn tay hodc tuong tu trong trudng
hop duogc st dung lam muc may in phun vi ban than nhya gion va co6 thé dé va.
N6i cach khac, né qua yéu vé mat vat ly & duogc sir dung 1am muc may in phun.
Nguoc lai, chat dong tring hop ctia polyvinyl axetal va rugu polyvinyl, nhya
polyvinyl axetal, nhya polyvinyl butyral, va nhua polyvinyl phenol ma c6 mach
hydrocacbon 1am mach chinh khéng bi pha huy khién bi troc va tuong tu khi chi
bi co xat nhe béng ngon tay. Do vay, nhya ciia myc may in phun cn gidi han

mach chinh & mach hydrocacbon.

D3 phat hién ra 13 ngay ca néu nhua novolak va nhya resole dugc nghién
thanh dang bot va sau d6 dugc 1am héa ran thanh dang vién bang cach ép no bang
cach str dung khuén ép hoic twong tu, cic vién dan dan v& vun khi duoc lay ra
khoi khuon ép va dugce gilt nguyén, nguoc lai, chét ddng tring hop ctia polyvinyl
axetal va rugu polyvinyl, nhua polyvinyl axetal, nhua polyvinyl butyral, va hhua
polyvinyl phenol ma c6 mach hydrocacbon lam mach chinh dugc tao thanh vién
chéc chan khi dugc ép bang cach sir dung khudn ép va vién nay duy tri duogc hinh
dang ma khong bj v& vun khi bét ddu bi 1am xudc ngay ca khi bi lam xuéc bang
dao hodc tuong tu khi chung duoc so sanh véi nhau lam nhua khéi. T thuc té

nay, dugc cho ring nhya c6 mach hydrocacbon 1am mach chinh c6 tuong tc giita
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cac phan tr 1on va diéu nay dan dén viéc tao chit in chéc chan.

Cong thuc hoa hoc 1

—(cﬁz-?ﬁ)hz— (CﬂZ-(E:H}g

OH {E)
Hop chét 1
Cong thic hoda hoc 2
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Cong thuce hoa hoc 3

1
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O—C =0 OH
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H CH,CH,CH,

Hop chét 3

Cong thirc hoa hoc 4
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¢

OH

Hop chit 4

-10-

O
|

0=C-CH,



27229
Cong thie héa hoc 5

—(CH,-CH),,—(CH,-CH),—

OH
Hop chét 5
Céng thitc hoa hoc 6
(Hs
—(CH,-CH),,—{CH,-C), —
gi02CH3
OH
Hop chét 6
(3) Chét dan dién

Trong trudng hop méy in phun loai diéu khién nap, cac hat muc d& bay theo
qu§ dao cong ma khong bay thing khi dién trd ctia muc qué 1én. Vi 1y do nay,
dién trd can duoc thiét 1ap & mac khoang 2000 Q cm hodc nho hon. Thanh phﬁn
ctia muc chi yéu la 2-butanon, dung méi hitu co chira etanol 1am thanh phan chinh,
nhura, va chit mau. C4c thanh phan nay biéu hién dé din dién thip, va do vay dién
tré 1a 16n khoang chimng tir 5000 dén vai chuc nghin Q cm khi muc chi chira cac
thanh phan nay va khé in dugc chit mong mubn bing cach sir dung may in phun
loai diéu khién nap. Do vay, can bd sung chit din dién. Chét dan dién can tan
duoc trong dung méi can duoc st dung, va chat dan dién can khong anh hudng
dén tong mau. Ngoai ra, dé lam chét dan dién, cac chét ¢ cdu triic mubi thuong
duoc st dung. Gia su la chét dan dién nay co thé tao d6 dan dién cao vi dién tich

dugc phan cuc trong phén tir cua nod. Viéc bo sung chat ma khong cd cau truc muoi
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Vao muc cua sang ché 13 khong thich hop vi dién tré khong giam xubng 2000 Q

cm hodc nho hon trir khi chét duge bd sung & ty 1é dang ke.

Nho két qua nghién ciru tir quan diém néu trén, da phat hién ra 1a viéc chéit
dan dién c6 cAu triic mudi va cation c6 cau trac ion tetraalkylamoni 1a thich hop.
Mach alkyl c6 thé 14 thiang hodc phan nhanh, va do hoa tan cua chét d&n dién trong
dung moi tang khi s6 luong nguyén tir cacbon 16n hon. Tuy nhién, c6 thé giam
dién trd & ty 1& bd sung nho khi s6 luong nguyén tir cacbon nhé hon. S6 lugng
nguyén tir cacbon thuc ctua chit din dién khi duoc st dung trong muc khoang

chimg tir 2 dén 8.

Pdi vé6i anion, ion hexaflophosphat, ion tetrafloborat, va tuong ty duge vu

tién xét vé mat do hoa tan cao trong dung moi.

Mt cach nglu nhién, ion perclorat ciing tan dugc nhiéu nhung dé no, va
do vay viéc str dung no trong muyc la khong thuc té. Cac vi du vé anion ciing ¢6
thé bao gém ion cua clo, brom, hodac iot ngoai cac loai dugc mo ta trén day, tuy
nhién c4c ion nay khéng duoc vu tién vi ching dé dn mon kim loai nhu sat hodc
thép khong gi khi tiép xic véi kim loai.

Twr thue té duoc mé ta trén day, cac vi du vu tién vé chit dan dién c6 thé
bao gdm tetraetylamoni hexaflophosphat, tetrapropylamoni hexaflophosphat,
tetrabutylamoni hexaflophosphat, tetrapentylamoni hexaflophosphat,
tetrahexylamoni hexaflophosphat, tetraoctylamoni hexaflophosphat,
tetraetylamoni tetrafloborat, tetrapropylamoni tetrafloborat, tetrabutylamoni
tetrafloborat, tetrapentylamoni tetrafloborat, tetrahexylamoni tetrafloborat, va

tetraoctylamoni tetrafloborat.
(4) Chét phu gia c6 mach polydimetylsiloxan

Cham nho duogc tao ra bdi su bay hoi ciia dung moi sau khi muc dau xuong.
Luac do, ¢6 xu hudng 1a phan dau ciia cham nho nho 1én va ving 1an can cua tdm
thut xuong. Diéu nay 1a vi ty 1€ bay hoi ciia dung moi trong cham nho tang trong

vung lan cén ctia phan dau cho dén khi dung moéi bay hoi sau khi mue dau xudng,
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va két qua 13, phan mép nhd 1én. Khi hién tuong nay bicu hién ra dang ke, c6
truong hop trong d6 phan tim ctia chdm nho6 nhin ¢6 mau xam chir khong phai
tréng, vi du, trong trudng hop in chit trén dy dién den. Diéu nay 1a vi ving lan
can clia tim cia cham nho bi dan méng nén mau den ctia day dién bén dudi dugce
nhin qua.

Dé loai bd van dé ndy, su nho 1én clia phan dau ctia cham nhé dugc loai bo
bang cach bo sung chat phy gia ¢6 mach polydimetylsiloxan vao muc, va phan
tdm ctia cham nho cling nhin c6 mau trang.

Cu thé 1a, hgp chat c6 nhom polyalkoxy tai ca hai cuc cia mach

polydimetylsiloxan dugc str dung lam chét 1am déu. Cong thirc ctia hop chét nay

l1a nhu sau.
Cong thirc hoa hoc 7
H~0-CH,CH, 3= O¢ CH, ¥ Si £8i-03=-Si CH,¥5 O+ CH,CH,-O 4= H
|
CH,

X 1a s6 1ap lai coa don vi dimetylsiloxan, va m 1a s6 lap lai cia don vi etoxy.

Hop chat 7
Cong thirc hoa hoc 8
CH, g‘Hﬁ (I?H;;;
H -{-C)-([ﬁ:“f-iCiH;z 3 O€CH,¥5 Si -(-Si‘i—O F=Si- CH 5 O CH,CH-09—H

X 1a s6 lap lai cia don vi dimetylsiloxan, va n la s6 lap lai cua don vi
1SOpropoxy.

Hop chét 8

Hop chét 7 12 hop chit c6 nhém polyetoxy & ca hai cuc, va hop chat 8 1a
hop chit c6 nhém polypropoxy & ca hai cuc. Tinh ning lam déu cao thu dugc
trong luong dugc bd sung it khi vét lidu co cAu trac nay duoc s dung. Mach

dimetylsiloxan trong ciu tric nay tao dic tinh lam déu. Ngoai ra, nhom
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polyalkoxy cai thién d¢ tuong thich véi muyec.

Tac dung cua chit 1am déu s& dugc mo ta cé dua vao Fig.1. Dung moi bay
hoi sau khi muc dinh vao vat liéu dé ¢6 chit dugc in 1, va chdm nho 2 dugc tao
ra. Lac d6, chit lam déu duoc dinh vi trén bé mit cua chdm nhd va trong ving lan
can ctia nd. Chét 1am déu & dang trong d6 mach dimetylsiloxan 3 ma c6 trong chét
Jam d&u va biéu hién do tuong thich thdp véi nhwa va twong tw dugc sir dung trong
muec di chuyén dén bé mit va ving 1an cén cla chdm nho va nhom polyalkoxy 4
ma c6 trong chit 1am déu va biéu hién dd tuong thich cao véi nhya va tuong tu

duogc str dung trong muc di chuyén vao phan bén trong ciia cham nho.

Trong truong hop trong d6 nhom polyalkoxy la mot cuc nhu duge minh
hoa trén Fig.1, cuc kia 1a mach polydimetylsiloxan, va do vay chét lam déu & dang
trong d6 nhom polyalkoxy khong di chuyén vao phan bén trong cla chim nho
nhung ndi trén bé mit chidm nhé. N6i cach khac, mach polydimetylsiloxan khong
thé che mot cach hiéu qua bé mit chdm nhé. Tuy nhién, trong truong hop trong
d6 nhém polyalkoxy & ca hai cuc, toan by mach polydimetylsiloxan che bé mit,

va do vy c6 thé thu dugc tinh ning lam déu cao trong luong duoc bd sung it.

Mach dimetylsiloxan c6 cu tric tan dugc kém trong 2-butanon, va do vay
6 van d& 12 su két tia ctia chit nhudm hodc nhwa dé xut hién khi ty 18 cta chat
lam déu duogc bd sung vao muc tang va diéu nay khién dau phun bi tdc muc. Su
két tia d& xuat hién hon dic biét khi muc duge luu trit trong mua dong trong ving
lanh vi nhiét do giam xuéng -20°C hoéc thip hon trong mét sb trudng hop. Vi Iy
do nay, cin giam ty 1& cua chéat lam déu duoc bd sung dén muc tbi da. Tir quan
diém d6, hop chat c6 nhém alkoxy & ca hai cyc clia mach polydimetylsiloxan 13

thich hop vi n6 tao tinh nang lam déu cao & ty 16 dugc bd sung it.

Tt hon 1a ty 18 bd sung chét lam déu tir 0,02% trong luong dén 2% trong
luong so v6i muc. Hiéu qua thu dugc bang cach b sung chét 1am déu khong duoc
x4c nhan trong trudng hop trong d6 ty 18 bd sung nhé hon 0,02% trong lwgng vi
duoc cho 1a ty 1& bd sung 1a qua nho. Mit khac, su két tia cua chat 1am déu duoc

xé4c nhan ¢ day hop chira muc bang cach dugc gilt nguyén trong khoang 1 ngay
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ngay ca & nhiét do binh thuong khoang 20°C khi ty 1€ bd sung 16n hon 2% trong
luong. Pugc cho rang diéu nay 1a vi chét 1am déu ling dong & ddy sau khi dugc
phén tach vi trong luong riéng cua chét 1am déu 16n hon trong lugng riéng cua 2-

butanon.

Chét 1am déu gan nhu khong tan duge hon nita trong 2-butanon khi s lap
lai (x) cia mach polydimetylsiloxan tang. Ngoai ra, 6 hoa tan cta chét lam déu
trong 2-butanon dugc cai thién khi s6 13p lai (m hodc n) ctia nhém polyalkoxy &

ca hai cuc tang.

Ngoai ra, ddc tinh lam déu d& giam khi m hozc n dén x ting. m hodc n clia
nhom polyalkoxy, cu thé 1a sb lugng nguyén tir cacbon trong nhém polyalkoxy

duoc phan anh trong d6 hoa tan va déc tinh lam déu.

Cu thé 13, c6 thé dat duoc ca viéc dam bao d6 hoa tan 6n dinh cia chét lam
déu trong 2-butanon & nhiét do binh thudng (20°C) trong khoang thoi gian dai va
dic tinh 1am déu cta chét 1am déu khi B nam trong khoang 0,5A < B < 9A trong
d6 A biéu thi sd luong nguyén tir silic trong mach polydimetylsiloxan va B biéu

thi s6 luong nguyén tir cacbon trong nhém polyalkoxy.
(5) Chét phu gia c6 nhém alkoxysilan

Chét phu gia c6 nhom alkoxysilan dugc bd sung dé cai thién dic tinh bam
dinh ctia chit in s& duoc tao ra cho vat liéu ¢o chir duoc in. Chét phu gia nay cai
thién dic tinh bam dinh cta muc vao vét liéu cé chit duge in nhu thuy tinh hodc
kim loai ¢6 nhom hydroxyl trén bé mit bang cach phan ting v6i nhém hydroxyl
dé tao lién két "oxy-silic-oxy". Hon thé nita, ¢6 wu diém 1a nhya duoc lién két
ngang gifta cac phan t khi nhém alkoxysilan ma khéng duoc lién két v6i bé mat
lién két v6i nhom phenol hydroxyl & vi tri phenol trong nhya va do bén vat Iy cla
nhua duogc cai thién cling nhu nhya tré nén gén nhu khong tan dugc trong dung
moi.

Nhém alkoxysilan biéu hién kha ning phan tng cao hon khi mach alkyl

duoc lién két vao vi trf alkoxy ngén hon. Ngoai ra, lién két oxy-silic-oxy gan nhu
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khong duogc tao ra khi kha nang phan Uing thap. Do vay, mach alkyl thich hop 13
ngan hon, va cu thé 14, cAn nhém metyl c6 1 nguyén tr cacbon hodc nhom etyl cé
2 nguyén tir cacbon. Trong trudng hop do, dé lam nhém alkoxysilan, nhom
trimetoxysilan, nhém trietoxysilan, nhém dimetoxysilan, va nhém dietoxysilan 1a
thich hop. Nguoc lai, nhém tripropoxy, nhom tributoxy, va tuong tu duoc tao ra
tir nhém propyl cé 3 nguyén tir cacbon va nhém butyl ¢6 4 nguyén tir cacbon la

khéong thich hgp vi kha ndng phan tmg ctia ching la thap.

Tu thuc t& dugc mo ta trén day, cac vi du vé chét phu gia c6 nhom
alkoxysilan thich hgp co thé bao gbébm 3-glyxidoxypropyltrimetoxysilan, 3-
glyxidoxypropyltrietoxysilan, 3-glyxidoxypropylmetyldimetoxysilan, 3-
glyxidoxypropylmetyldietoxysilan, 2-(3,4-epoxyxyclohexyl)trimetoxysilan, va
2-(3,4-epoxyxyclohexyl)trietoxysilan ma c6 nhom glyxidyl trong phan ti.

Ngoai ra, cac vi du con co thé bao gdm 3-aminopropyltrimetoxysilan, 3-
aminopropyltrietoxysilan, 3-aminopropylmetyldimetoxysilan, 3-
aminopropylmetyldietoxysilan, N-2(aminoetyl)3-aminopropyltrimetoxysilan, N-
2(aminoetyl)3-aminopropyltrietoxysilan, N-2(aminoetyl)3-
aminopropylmetyldimetoxysilan, - N-2(aminoetyl)3-
aminopropylmetyldietoxysilan, ~ N-phenyl-3-aminopropyltrimetoxysilan, = N-
phenyl-3-aminopropyltrietoxysilan, N-phenyl-3-
aminopropylmetyldimetoxysilan, va N-phenyl-3-aminopropylmetyldietoxysilan
ma c¢6 nhom amin trong phan tir.

Ngoai ra, cac vi du con co thé bao gdm 3-isoxyanatpropyltrimetoxysilan,
3-isoxyanatpropyltrietoxysilan, 3-isoxyanatpropylmetyldimetoxysilan, va 3-
isoxyanatpropylmetyldietoxysilan ma c6 nhém isoxyanat trong phén tir.

Ngoai ra, cac vi du con c6 thé bao gdm 3-mercaptopropyltrimetoxysilan, 3-
mercaptopropyltrietoxysilan, 3-mercaptopropylmetyldimetoxysilan, va 3-
mercaptopropylmetyldietoxysilan ma c6 nhom mercapto trong phan tir.

Cac vi dy con c6 thé bao gdém p-styryltrimetoxysilan va p-

styryltrietoxysilan ma c6 nhém styryl trong phén t.
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Ngoai ra, cac vi du con co thé bao gdm 3-metacryloxypropyltrimetoxysilan,
3-metacryloxypropyltrietoxysilan, 3-metacryloxypropylmetyldimetoxysilan, va

3-metacryloxypropylmetyldietoxysilan ma c¢6 nhém metacryloxy trong phén tu.

Céc vi du con c6 thé bao gdm vinyltrimetoxysilan va vinyltrietoxysilan ma

¢6 nhém vinyl trong phéan tur.

Ngoai ra, chét phu gia c6 phan tir thay th& ma c6 thé duoc lién két héa hoc
v6i nhém alkoxysilan c6 thé cai thién hon nita do bén vit 1y cta chit in. Tr quan
diém nay, cac chéat phu gia ma c6 nhém glyxidyl, nhom amin, nhém isoxyanat,
hodc nhém mercapto trong phéan tir 1a thich hop hon trong s6 céc chat phu gia néu

trén c6 nhém alkoxysilan.
2. May in phun

C6 thé tao chit in mong muon bang cach nap muc dugc mo ta trén day cho

may in phun va in chit.

Tién trinh tir khi phun dén khi du xudng ctia myc dung cho may in phun
loai diéu khién nap dugc minh hoa trén Fig.2. Muc dugc phun tir dau phun 5 duoc
tao thanh cac hat muc 6 ¢6 ¢& hat khong ddi boi sy rung l4c ctia phan tir dién giao
(khong dugce minh hoa trén Fig.2), dugc nap bai dién cuc nap 7, sau d6, hudéng
cua cac hat myuc da duoc nap dugc diéu khién bdi dién cuc 1am 1éch 8, va céc hat
muc da dugc nap dau xudng trén vat liéu c6 chit duogc in 9. Muc ma khong in chit
duoe thu hoi tr mang 10 va duoc dua trd lai hop chira muc (khong dugc minh

hoa trén Fig.2).

Muc duogc dua trd lai hop chira muc trong tién trinh nay dugc tron 1an véi
luong nhé hoi 4m trong khong khi, va do vay c6 kha ning 1a chat lam déu, chat
nhudm, hogic trong tu ma tuong thich kém véi nuée bi két tia. Tuy nhién, sy két
tlia ndy duoc loai bo trong muc cua phuong an hién tai vi nhuya c6 nhém phenol

hydroxyl duoc tron 1an trong dé.

Hon thé nita, c¢6 thé phan hoi myc dé khong gay ra rac roi khi in chir ngay

ca trong trudng hop str dung loai dung méi khac hogic hdn hop cia nhiéu dung
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mdi bang cach bb tri co cau do dd nhdt ciia khong chi myc ma ca dung moi s&
duoc nap lai.

Trong khi do, chét phu gia c6 nhom alkoxysilan dugc chira trong muc cua
phuong 4n hién tai. Nhom alkoxysilan trong chét phu gia nay c6 thé duoc thiy
phén bing cach gia nhiét, va do vay c6 thé 1a sw thity phan dugc thic ddy boi nhiét
sinh ra trong mdy in phun. Do viy, hop chira muc, duong dan muyc bén trong may
in phun, va mang dugc kiém soat & nhiét do cao nhét 14 40°C hodc nhé hon dé

muc khong bi nung nong.

Cu thé 13, éng hep ma méi chét lanh di qua d6é dugc bb tri doc theo mit bao
ngoai ctia hép chira myc va médt bao ngoai cia duong dAn muc. M6i chét lanh
dugc 1am mat bing hé théng 1am mat. Co cAu phén tén nhiét can duge bé tri cho
chinh may in phun trong truong hop chira hé théng 1dm mat trong v6 clia may in
phun. Co cu phan tan nhiét khéng dugc bd tri cho may in phun ma duoc bb tri
cho hé thdng 1am mét trong trudng hop bd tri hé thong 1am mat & ngoai vé. Co
cau phan tan nhiét c6 sb lugng 16n canh duge lam bang kim loai nhu nhém ma
biéu hién dic tinh phéan tan nhiét cao dé ¢ cau tric cai thién chirc ning lam maét
khong khi. Mot cach ngiu nhién, nhiét d6 ciia ddu phun hoi thép hon do su bay
hoi ctia dung méi khi phun muc, va do vay co chu 1am mat c6 thé khong duoc bd
tri & day.

Puong dan muc va duong din dung méi cua mdy in phun duge minh hoa
trén Fig.3. Mdy in phun ctia phuong an hién tai ¢6 than chinh 11 cua méy in phun
va dau phun muc 12. Puong cap muc 13 ¢6 bom cép 14 va van diéu chinh 15 dé
diéu khién ap suét ctia muc sé& dugc phun tir dau phun 5. Hop chira con 16 dé luu
trit myuc dugc bd tri trong than chinh 11, va muc trong hdp chira con 16 duge clp
dén dau phun 5 qua dudng nap lai muc 17 ma duoc ndi v6i dudong cAp muc 13.

Puong thu hdi myc 18 duge nbi véi mang 10 dé thu hdi mue ma chua duge
stt dung khi in chit ma d& bj gift lai trong mang 10, muc ma da bi giit lai trong
méng 10 dugc di chuyén dé dwoc thu hdi trong hdp chira chinh 20 bang bom thu

hdi 19. Hop chira dung méi 21 dé chira dung mdi cia muc duge bb tri trong than
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chinh 11. Pudng cip dung méi 23 dugce nédi v6i van dong ngat dudong dan myc 22
duoc bd tri cho dudng cap muc 13 dé cip dung moi trong hop chira dung moéi 21
dén dau phun 5, dung mdi trong hdp chira dung méi 21 duoc cép dén dau phun 5
qua van dong ngat dudng din myc 22 va cling dugc cAp dén hop chira chinh 20

qua dudng nhanh 24 dugc nbi véi dudng cap dung moi 23.

Viéc cip dung méi tir hop chira dung mdi 21 dén hop chira chinh 20 13 co
ché nap lai dung moi ma da bi bay hoi bdi hoat dong in chit. Hoat dong nap lai
duoc thuc hién tu dong trong trudng hop trong d6 do nhét cia muc trong hop
chtta chinh 20 cao hon gié tri dugc diéu chinh béi sy bay hoi cua dung mdi. Co
céu do d6 nhdt (khdng duge minh hoa trén Fig.3) dugc b trf trong hop chira chinh
20 dé do dd nhét cua muc bat cir khi nao.

Bom hit 25 duge bd tri @& dua muc hodc dung méi du thira d& dugc cip
dén dau phun 5 trd lai hop chira chinh 20, va dudng dan muc tré lai 26 duogc nbi
véi dau phun 5. Dung méi trong hop chira dung méi 21 duge cap dén dau phun 5
qua van dong ngét duong dan muc 22 va du phun 5 dugc rira khi hoat dong phun
muec tai diu phun 5 dugc dimg. Dung mdi sau khi rira dugc dua trd lai hop chira
chinh 20 bang bom hut 25. Puong nap lai 27 duge ndi gitta duong cap muyc 13 va
dudng thu hodi muc 18, va muc trong hop chita con 16 duge cép vao hop chira
chinh 20 qua dudng nap lai 27. Van md-dong (khong duge minh hoa trén hinh vé
nay) dé m& va dong dudng dan dé dap lai dong chat 1éng nhu myc va dung méi

trong dudng dan duoc bé tri cho timg dudng dan.

Theo phuong 4n hién tai, duong din muc va dudng dan dung méi & trude
dau phun 5, céc loai van khac nhau, hdp chira con 16, hdp chira chinh 20, va dén
ca hop chtra dung méi 21 duoc lam mat. Phan dugc 1am mat 28 bao quanh 1a
dudng chim. Viéc cAp dung méi tir hop chita dung méi dén hop chira chinh 20 va
twong tu dugc thuc hién, va do vay do 6n dinh ctia muc dugc cai thién béng cach
lam mat dung moi tir trude ca lac do.

Khoang cach ctia muc c6 thé dugce phun ra khéi may in phun dat dén vai

chuc milimet, va do vy c6 thé in chit mac du khoang céch gifta dau in chit va bd
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phén c6 chir dugc in ting. Béng cach tan dung dac trung nay, co thé in chit, vi du,
trong truong hop in chi trén bé mit 10i va bé mit cong, va trong trudng hop trong
d6 dAu in khong thé dwoc dua lai gan vi bo phén khac gdy can trd, nhu by phan
dién ti sau khi dugce néi v6i nén dién tu.

Vi du thuc hién sang ché

Vidu 1

(1) Phuong phap diéu ché muc

819 g 2-butanon, 130 g chét ddng tring hop (céu triic hoa hoc 1a cdu trac
ctia hop chét 1, sé 1ap lai ctia don vi rugu polyvinyl : s 13p lai ctia don vi polyvinyl
axetat ~ 36 : 64, va chi sb hydroxyl 12 285) ctia rugu polyvinyl va polyvinyl axetat
cé trong luong phéan tr trung binh s6 (Mn) 14 10.000 1am nhura, 50 g Solvent Black
27 ma la mét loai phurc chét crom cta thudc nhudém azo 1am chit nhudm, va 1 g
hop chét 9 lam chit phu gia c6 mach polydimetylsiloxan va cAu tric mach
polyetoxy lam ca hai cyc dugce cho vao thung chira c6 canh khudy va dugc tron

14n ciing nhau trong khoang 1 gid, dé diéu ché muc 1.

Cong thirc hoa hoc 9

CH,
i 3

H -t O-CH,CH, ¥ Ot CH,¥5 Sit ?mﬁ; Sit CH, 95 O CH,CH,-095; H
CH,

Hop chét 9
(2) Banh gia d6 chiu toluen
(A) Panh gia miu c6 chit dugc in trén mang PET

Muc dugc nap trong may in phun (Gravis RX-HD261J) duoc san xuét boi
Hitachi Industrial Equipment Systems Co., Ltd., va chit dugc in trén mang PET
(polyetylen terephtalat) khong mau va trong sudt. Sau khi in, mang PET c6 chit
dugc in dugce nhung trong toluen trong 20 phut va sau d6 dugc 14y ra khoi toluen,

va chit in dugc quan sat théy, tuy nhién su thay ddi ma mau cuia chit in da nhat
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hon so v4i mau trudce khi nhing khong duge quan sat thiy.

Dé so sénh, mau gidng nhau duoc san xuét bang cach st dung muc may in
phun JP-K87 dugc san xuét boi Hitachi Industrial Equipment Systems Co., Ltd.
thay vi muc 1 va duge nhing trong toluen, va chit in dugc hoa tan trong doé va

bién mét trong mot vai gidy.
(B) Péanh gi4 d6 hap thu

Tiép theo, muc 1 dugc pht trén mang PET bang phwong phép phu quay. Sb
luong vong quay khi phti 1a 1500 vong/phut, va thoi gian quay la 30 gidy. Sau khi
phti, mang PET dugc siy kho & nhiét d6 60°C trong 3 phut dé lam bay hoi 2-
butanon cua dung moi. Mang PET c6 16p muc dugc tao ra béng phuong phéap néu
trén duoc cit thanh ¢& 20 x 50 mm, va do hép thu ctia n6 dugce do & bude song la
570 nm dé thu duoc két qua 1a 1,6. Mang da dugc cit duoc nhing trong toluen
trong 20 pht. Sau khi nhing, d6 hap thu lai dugc do, va do hap thu 1a 1,6 giong
nhu gi4 tri trude khi nhung. Ngoai ra, toluen duge st dung duoc thiy 1a khong
mau va trong sudt ngay ca sau khi nhiing. Tl thuc té nay, cho thdy rang muc 1

gan nhu khong hoa tan trong toluen ngay céa khi duoc nhing.

Pé so sanh, mau gidng nhau dugc san xuét bang cach sir dung myc mdy in
phun JP-K87 dugc san xuét boi Hitachi Industrial Equipment Systems Co., Ltd.
thay vi myuc 1 va dugce nhing trong toluen, va muc bét ddu hoa tan trong mot vai
gidy sau khi dugc nhung va gén nhu bién mat sau 30 gidy mic du do hép thuy trudc
khi nhing 1a 1,5. Mang PET dugc kéo ra va do hép thu ctia n6 dugc do dé thu
dugc két qua 1a khoang 0,05, va mang PET khong mau va trong sudt theo cach

gidng nhu trude khi dugc phi myc.

Sau d9, cho thay rang muc cta vi dy hién tai tao ra chit in ma tan kém dang

ké trong toluen.
Vidu?2

Muc 2 dugc dieu ché & cac diéu kién gidng nhu trong muc cta vi du 1 ngoai

trir 13 140 g chét ddng tring hop (cu triic hoa hoc 1a cu triic cta hop chét 1, s6
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13p lai ctia don vi ruou polyvinyl : s 1ap lai cia don vi polyvinyl axetat ~ 29 : 71,
va chi sb hydroxyl 12 220) ctia rugu polyvinyl va polyvinyl axetat c6 Mn 12 10.500
duoc str dung thay vi nhua duge sit dung trong vi du 1 va lugng 2-butanon duge

bd sung dugc thay dbi tir 819 g xudng 809 g.

Tiép theo, (A) danh gid mau c6 chit duoc in trén mang PET va (B) danh gia
d6 hép thu duoc thuc hién béng phuong phap gidng nhu trong vi du 1, va cic két

qua gidng nhu cac két qua thu dugc khi muc 1 duge st dung.

Sau d6, x4ac nhan duoc 1a muc cta vi du hién tai tao ra chit in ma tan kém
dang k& trong toluen khi nhua c6 chi sb hydroxyl 12 200 hodc 16n hon duge su

dung.
Vidu so sanh 1

Muc 3 duoc didu ché & cac diéu kién gidng nhu trong muyc cta vi du 1 ngoai
trir 14 150 g chét ddng trung hop (cAu triic héa hoc 1a cAu triic ctia hop chét 1, sb
1ap lai ctia don vi rugu polyvinyl : s6 13p lai ctia don vi polyvinyl axetat ~ 26 : 74,
va chi s6 hydroxyl 13 194) cta rugu polyvinyl va polyvinyl axetat c6 Mn 1a 11.000
dugc stir dung thay vi nhua dugce st dung trong vi du 1 va lugng 2-butanon dugc

bd sung dugc thay dbi tir 819 g xudng 799 g.

Tiép theo, (A) danh gid mau cé chit duoc in trén mang PET dugc thuc hién
bing phuong phép gidng nhu trong vi du 1, va chit in bién mét trong khoang 10
phit sau khi dugc nhing. (B) Panh gia d6 hap thu dugc thue hién, va muc bat dau
hoa tan trong mot vai gidy sau khi duoc nhing va gan nhu bién mét sau 30 gidy
mic du do hap thy truée khi nhiing 14 1,5. Mang PET duoc kéo ra va do hip thu
ctia n6 duge do dé thu duge két qua la khoang 0,05, va mang PET khong mau va

trong sudt theo cach gidng nhur trudce khi duge phi mue.

Sau do, xac nhan duoc la myc sir dung nhua c6 chi sb hydroxyl 1a 200 hodc
nhé hon tan dugc nhiéu trong toluen, va chir in hoa tan do dugc cho tiép xuc voi

toluen.

Vi du so sanh 2
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Muc 4 dugc diéu ché ¢ cac diéu kién gidng nhu trong muc cta vi du 1 ngoai
trir 12 160 g chét dong tring hop cua rugu polyvinyl va polyvinyl axetat (cAu triic
héa hoc 14 cu trac ctia hop chét 1, sb 13p lai ctia don vi rugu polyvinyl : %) lap lai
cua don vi polyvinyl axetat ~ 22 : 78, va chi s6 hydroxyl 12 161) c6 Mn 1a 11.000
duoc str dung thay vi nhua dugc st dung trong vi du 1 va luong 2-butanon duge

bb sung duoc thay ddi tir 819 g xubng 789 g.

Tiép theo, (A) danh gid mAu c6 chit dugc in trén mang PET dugc thyuc hién
bing phuong phép giéng nhu trong vi du 1, va chit in bién mét trong khoang 3
phut sau khi dugc nhing. (B) Danh gia do hép thu dugc thuc hién, va myc bét dau
hoa tan trong mot vai gidy sau khi dugc nhiing va gén nhu bién mét sau 30 gidy
mic du do hép thu trudce khi nhang 12 1,5. Mang PET dugc kéo ra va d6 hap thu
ctia né duge do dé thu duoc két qua 1a khoang 0,05, va mang PET khong mau va

trong sudt theo cach giéng nhu truéce khi duge phti muec.

Tur céc két qua ctia cac vi du 1 va 2 va céac vi du so sanh 1 va 2, xac nhéan
duoc 13 muc st dung nhua c6 chi s6 hydroxyl 1a 200 hodc nhé hon tan dugc nhiéu

trong toluen, va chit in hoa tan do dugc cho tiép xtic véi toluen.
Vidu3

869 g 2-butanon, 80 g polyvinyl butyral (cAu tric hoa hoc 13 céu tric cia
hop chét 3, s6 lap lai ctia don vi rugu polyvinyl : s6 1ap lai ctia don vi polyvinyl
butyral : s6 1ap lai cia don vi polyvinyl axetat ~ 48 : 50 : 2, va chi s6 hydroxyl 1a
287) ¢6 Mn 1a 13.500 lam nhua, 50 g Solvent Black 27 ma 13 mét loai phirc chét
crom cia thubc nhudm azo lam chit nhudm, va 1 g hop chét 9 1am chat phu gia
c6 mach polydimetylsiloxan dugc cho vao thung chtra c6 canh khudy va duoc tron

14n cung nhau trong khoang 1 gio, dé didu ché muc 5.

Tiép theo, (A) danh gia mau c6 chit dugc in trén mang PET va (B) danh gia
d6 hép thu duoc thuc hién bang phuong phép gidng nhu trong vi du 1, va cac két

qué giéng nhu céc két qua thu duge khi myuc 1 duge sir dung.

Vi du 4
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Muc 6 dugc didu ché & cac didu kién giéng nhu trong myc 5 cta vi du 3
ngoai trir 1a 90 g polyvinyl butyral (cAu trac héa hoc 1a cAu tric cta hop chét 3,
s6 13p lai cua don vi rugu polyvinyl : s6 13p lai cua don vi polyvinyl butyral: sd
l3p lai cua don vi polyvinyl axetat ~ 39 : 59 : 2, va chi s6 hydroxyl ctia 213) ¢6
Mn 14 15.000 duoc st dung thay vi nhya dugc st dung trong vi du 3 va lugng 2-
butanon duoc bd sung dugc thay d6i tir 869 g xudng 859 g.

Tiép theo, (A) danh gid mau c6 chit dugc in trén mang PET va (B) danh gia
d6 hép thy duoc thuc hién bing phuong phép gidng nhu trong vi du 1, va cac két

qué gidng nhu céc két qua thu duge khi myc 1 duge st dung.

Tu cac vi du 3 va 4, xac nhan dugc 1a cac muc cia cac vi du hién thoi tao
ra chit in ma tan kém dang k& trong toluen khi nhua c¢6 chi s6 hydroxyl 1a 200

hodc 16n hon dugc sir dung mac du nhya la polyvinyl butyral.
Vi du so sanh 3

Muc 7 duoc diéu ché & cac diéu kién giéng nhu trong myc 5 cta vi du 3
ngoai trlr 1a 90 g polyvinyl butyral (cdu triic héa hoc 13 c4u tric cta hop chét 3,
s6 lap lai ctia don vi ruou polyvinyl : s6 13p lai ctia don vi polyvinyl butyral : sd
13p lai cua don vi polyvinyl axetat ~ 36 : 61 : 3, va chi s6 hydroxyl 1a 192) ¢c6 Mn
1a 15.000 duoc st dung thay vi nhya dugce st dung trong vi du 3 va lugng 2-

butanon duge bd sung duoc thay dbi tir 869 g xudng 859 g.

Tiép theo, (A) danh gia mau c6 chit dugc in trén mang PET dugc thyc hién
bing phuong phap giéng nhu trong vi du 1, va chit in bién mat trong khoang 10
phut sau khi duoc nhung. (B) Danh gia d6 hép thu dugc thuc hién, va myc bat dau
hoa tan trong mot vai gidy sau khi duge nhing va gén nhu bién mét sau 30 gidy
mac du do hép thu trude khi nhing 13 1,5. Mang PET dugc kéo ra va do hép thu
ctia né duge do dé thu duge két qua la khoang 0,05, va mang PET khong mau va

trong sudt theo cach giéng nhu trudce khi duoc phit muc.

Tir cac két qua cua cac vi du 3 va 4 va vi du so sanh hién thoi, xac nhin

duoc 12 muc str dung nhua c6 chi s6 hydroxyl 12 200 hozc nho hon tan dugc nhiéu
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trong toluen mic di nhya dugce sir dung la nhya polyvinyl butyral, va chit in hoa
tan do dugc cho tiép xuc voi toluen. Sau do, cho théy réng can st dung nhua c6

chi sd hydroxyl 1a 200 hoac 16n hon dé tao ra chit in ma chiu dugc toluen.
Vidu5

879 g 2-butanon, 70 g polyvinyl axetal (cu trac hoa hoc 1a cau tric cla
hop chét 2, s6 lap lai ctia don vi rugu polyvinyl : s6 lap lai ctia don vi polyvinyl
axetal : s6 lap lai ctia don vi polyvinyl axetat ~ 48 : 50 : 2, va chi s6 hydroxyl 1a
337) ¢6 Mn 1 11.500 lam nhya, 50 g Solvent Black 27 ma la mét loai phirc chét
crom ctia thudc nhudém azo lam chét nhudém, va 1 g hop chat 9 lam chat phu gia
c6 mach polydimetylsiloxan dugc dua vao thing chira c6 canh khudy va dugc

tron 1An cung nhau trong khoang 1 gio, dé didu ché muc 8.

Tiép theo, (A) dénh gid mau c6 chit duoc in trén mang PET va (B) dénh gia
d6 hap thu duoc thyuc hién bing phwong phap giéng nhu trong vi du 1, va céc két

qué giéng nhu céc két qua thu dugc khi muc 1 dugce sir dung.
Vidub6

Muc 9 duoc didu ché & cac diéu kién giéng nhu trong myc § cua vi du 5
ngoai trir 14 80 g polyvinyl axetal (cAu tric héa hoc 13 cAu truc ctia hop chét 2, sb
lap lai ciia don vi rugu polyvinyl : s6 1ap lai cua don vi polyvinyl axetal : sd lap
lai ctia don vi polyvinyl axetat ~ 34 : 64 : 2, va chi s6 hydroxyl ctia 213) ¢6 Mn 1a
13.000 duoc sir dung thay vi nhya duge st dung trong vi du 5 va luong 2-butanon

duoc bd sung duoc thay dbi tir 879 g xudng 869 g.

Tiép theo, (A) déanh gid mau c6 chit dugc in trén mang PET va (B) dénh gia
d6 hap thu duoc thuc hién bang phwong phép gidng nhu trong vi du 1, va cac két
qué gibng nhu cac két qua thu duge khi muc 1 duge st dung.

TU céac vi du 5 va 6, xac nhin duoc 1a cdc muc cua cac vi du hién thoi tao
ra chit in ma tan kém déng ké trong toluen khi nhwa c6 chi s6 hydroxyl 1a 200

hodc 16n hon dugc sir dung méc du nhya 14 polyvinyl axetal.

Vi du so sanh 4
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Muc 10 duogc didu ché & cac didu kién giéng nhu trong myc 8 cia vidu 5
ngoai trir 1a 80 g polyvinyl axetal (cAu triic héa hoc 1a chu tric cta hop chét 2, sd
13p lai cta don vi ruou polyvinyl : s6 13p lai ctia don vi polyvinyl axetal : sd lap
lai cta don vi polyvinyl axetat = 31 : 66 : 2, va chi s6 hydroxyl 1a 190) c¢6 Mn 1a
13.000 duoc sir dung thay vi nhya dugc st dung trong vi du 5 va luong 2-butanon

duoc bd sung dugc thay doi tir 879 g xudng 869 g.

Tiép theo, (A) danh gia mau c6 chit duoc in trén mang PET dugce thuc hién
bang phuong phap gidng nhu trong vi du 1, va chit in bién mét trong khoang 10
phit sau khi duge nhing. (B) Panh gia do hép thy dugc thye hién, va myc bt dau
hoa tan trong mot vai gidy sau khi dugc nhing va gén nhu bién mét sau 30 gidy
mic dit do hp thu truéce khi nhing 12 1,5. Mang PET dugc kéo ra va dd hép thu
cua no6 duogc do dé thu dugc két qua la khoang 0,05, va mang PET khong mau va

trong sudt theo cach gidng nhu trudc khi dugc phi myec.

Tir cac két qua cta cac vi du 5 va 6 va vi du so sanh hién thoi, xdc nhén
duoc 1a muc st dung nhwa c6 chi s6 hydroxyl nhd hon 200 tan dugc nhiéu trong
toluen mic du nhua duoc sir dung 1a nhua polyvinyl axetal, va chit in hoa tan do
duge cho tiép xtc véi toluen. Sau dé, cho thdy rang can st dung nhua c6 chi s6

hydroxyl l1a 200 hoac 16n hon dé tao ra chir in ma chiu dugc toluen.
Vidu7

819 g 2-butanon, 130 g polyvinyl phenol (cAu trac héa hoc 1a cAu tric cla
hop chét 4, va chi s6 hydroxyl 13 468) c6 Mn 1 5.000 lam nhya, 50 g Solvent
Black 27 ma la mot loai phirc chét crom ctia thudc nhudm azo lam chat nhudm,
va 1 g hop chét 9 lam chat phu gia c6 mach polydimetylsiloxan duoc cho vao
thung chtra c6 canh khudy va duoc trén 1an cliing nhau trong khoang 1 gio, dé didu

ché muc 11.

Tiép theo, (A) ddnh gia mau c6 chit dugc in trén mang PET va (B) dénh gia
d6 hip thu dugc thuc hién béng phuong phap giéng nhu trong vi du 1, va céc két

qua gibng nhu cac két qua thu duoc khi muc 1 dugc sir dung.
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Vidu 8

Muc 12 duogc didu ché & cac diéu kién giéng nhu trong muc 11 cua vidy 7
ngoai trir 1a 140 g chét ddng tring hop cta polyvinyl phenol va polystyren (cAu
tric héa hoc 1a cAu trac ctia hop chét 5, s 1ap lai ciia don vi polyvinyl phenol : 56
13p lai cua don vi polystyren ~ 42 : 58, va chi s6 hydroxyl 1a 213) ¢6 Mn 12 5.000
duoc st dung thay vi nhya duge st dung trong vi du 7 va lugng 2-butanon dugc

bd sung dugc thay doi tir 819 g xudng 809 g.

Tiép theo, (A) danh gid mau c6 chit dugc in trén mang PET va (B) danh gia
d6 hap thu dugc thuc hién bang phuong phép gidng nhu trong vi du 1, va cac két

qué gidng nhu cac két qua thu dugc khi muc 1 duge sir dung.

T cac vi du 7 va 8, xac nhan dugc 1a cac muc cia cac vi dy hién thoi tao
ra chit in ma tan kém déng ké trong toluen khi nhwa c6 chi s6 hydroxyl 1a 200
hodc 16n hon duge sit dung mic du nhua 13 chat ddng tring hop clia polyvinyl

phenol va polystyren.
Vidu so sanh 5

Muc 13 duogc diéu ché & cac diéu kién giéng nhu trong myc 11 cta vi du 7
ngoai trir 1a 150 g chét dong tring hop ctia polyvinyl phenol va polystyren (chu
triic hoa hoce 1a cAu trac ctia hop chét 5, s6 1ap lai ctia don vi polyvinyl phenol : sd
1ap lai cua don vi polystyren ~ 37 : 63, va chi s6 hydroxyl 13 189) ¢6 Mn 14 5.000
dugc str dung thay vi nhya duge st dung trong vi du 7 va lugng 2-butanon duoc

bd sung duoc thay dbi tir 819 g xudng 799 g.

Tiép theo, (A) danh gid mau c6 chit duoc in trén mang PET duoc thuc hién
bang phuong phap gidng nhu trong vi du 1, va chit in bién mét trong khoang 10
phut sau khi duoc nhing. (B) Danh gia d6 hép thu duoc thuc hién, va muc bat dau
hoa tan trong mét vai gidy sau khi dugc nhiing va gan nhu bién mét sau 30 gidy
mic du d6 hip thu true khi nhiing 13 1,5. Mang PET dugc kéo ra va do hap thy
clia né duge do dé thu duogc két qua 1a khoang 0,05, va mang PET khéng mau va

trong sudt theo cach gidng nhu trude khi duge phi muec.
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T cac két qua cta cac vi du 7 va 8 va vi du so sanh hién thoi, xac nhan
dugc 1a muc st dung nhua cé chi s& hydroxyl nho hon 200 tan duoc nhiéu trong
toluen miic di nhya duoc st dung 13 chét dong trung hop ctia polyvinyl phenol va
polystyren, va chit in hoa tan do duoc cho tiép xtc véi toluen. Sau do, cho thiy
réng can st dung nhya c6 chi sd hydroxyl 12 200 hoac 16n hon dé tao ra chit in ma

chiu duoc toluen.
Vidu9

Muc 14 duoc didu ché & céac diéu kién giéng nhu in muc 11 cua vi du 7
ngoai trir 1 140 g chét ddng trung hop cia polyvinyl phenol va polymetyl
metacrylat (céu tric héa hoc 13 cu tric cta hop chét 6, sb lap lai cua don vi
polyvinyl phenol : s6 1ap lai ciia don vi polymetyl metacrylat ~ 48 : 52, va chi s6
hydroxyl ctia 217) ¢6 Mn la 5.000 dugc str dung thay vi nhua duoc st dung trong

vi du 7 va luong 2-butanon dugc bd sung dugc thay d6i tir 819 g xudng 809 g.

Tiép theo, (A) danh gid mAu c6 chit duoc in trén mang PET va (B) danh gia
d6 hép thu dugc thuc hién bang phwong phap gidng nhu trong vi du 1, va cac két

qué gibng nhu cac két qua thu duge khi myuc 1 dugc sir dung.

Twr cac vi du 7 va 9, x4ac nhin dugce 1a cdc muc cua cac vi du hién thoi tao
ra chit in ma tan kém dang ké trong toluen khi nhua cé chi s6 hydroxyl 1a 200
hodc 16n hon duogc st dung mic du nhya 13 chéat dong tring hop ctia polyvinyl
phenol va polymetyl metacrylat.
Vidu so sanh 6

Muec 15 duge diéu ché & cac didu kién gidng nhu trong muc 11 ctia vi du 7
ngoai trir 14 150 g chét dong trung hop ctia polyvinyl phenol va polymetyl
metacrylat (cdu trac héa hoc 1a chu tric cua hop chét 6, sb lap lai ctia don vi
polyvinyl phenol : s6 l3p lai ctia don vi polymetyl metacrylat ~ 37 : 63, va chi 5O
hydroxyl cta 193) c6 Mn la 5.000 dugc stir dung thay vi nhua dugce st dung trong

vi du 7 va lugng 2-butanon duge bd sung dugc thay doi tir 819 g xubng 799 g.

Tiép theo, (A) danh gia mau c6 chit dugc in trén mang PET dugc thyc hién
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bing phuong phap giéng nhu trong vi du 1, va chit in bién mét trong khoang 10
phut sau khi dugc nhing. (B) Panh gia do hép thu duoc thuc hién, va muc bat dau
hoa tan trong mét vai gidy sau khi dugc nhing va gén nhu bién mét sau 30 gidy
mac du do hép thu trudc khi nhung 1a 1,5. Mang PET duoc kéo ra va do hép thu
cua no duoc do dé thu duoc két qua 1a khoang 0,05, va mang PET khong mau va

trong sudt theo cach gidng nhu truée khi duge phu mue.

Tir céc két qua cta cac vi du 7 va 9 va vi du so sanh hién thoi, xac nhén
duoc 1a muc stir dung nhya c6 chi s6 hydroxyl nhé hon 200 tan duoc nhiéu trong
toluen mic du nhya duoc st dung 13 chit dong tring hop ctia polyvinyl phenol va
polymetyl metacrylat, va chir in hoa tan do dugc cho tiép xtc véi toluen. Sau do,
cho thiy rang can sir dung nhua c6 chi sd hydroxyl 14 200 hodc 16n hon dé tao ra

chir in ma chiu duogc toluen.
Vidu 10

Muc 16 dugc didu ché bang xir ly gidng nhu trong vi du 1 ngoai trirla 1 g
hop chit 10 c6 mach polyetoxy lam mét cyc va cdu tric mach polypropoxy lam
cuc khac duoc bd sung thay vi bd sung 1 g hop chét 9 1am chét phu gia c6 mach

polydimetylsiloxan ctia cu tric mach polyetoxy lam ca hai cyc.

Cong thurc hoa hoc 10

({H; ?H‘j
H-€O-CHCH, »701TCH, }';Si”(‘S‘.i-O")E,. SitCH, 770 (CH,CH,-O9: H
CH,

Hop chét 10

Tiép theo, (A) dénh gia mau cé chit dugc in trén mang PET va (B) dénh gid
d6 hap thu duoc thyuc hién bang phuong phép gidng nhu trong vi du 1, va cac két
qué gibng nhu cac két qua thu duge khi muc 1 dugce sir dung.

Céc hop chét 9 va 10 déu c¢6 ciu tric mach polyalkoxy 1am ca hai cyc. Sau
do, cho thay rang myc chira chét phu gia c6 mach polydimetylsiloxan va cu tric

mach polyalkoxy lam it nhAt mot cuc tao ra chit in ma chiu dugc toluen.
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Vidu 11

Muc 17 duge didu ché bang phuong phap giéng nhu trong muc 1 ctia vi du
1 ngoai trir 1a lugng 2-butanon dugc b sung duogc thay dbi tir 819 g xubng 809 g

va hon nita hop chét 11 dugc cho vao 10 g lam chét phu gia c6 nhém alkoxysilan.

Cong thuc héa hoc 11

O
(113CO)351-C}1§-L‘1"§2-(}.iz-U-Ci{z-Cll- 112

Hop chit 11

Tiép theo, (A) danh gid mau cé chit duoc in trén mang PET va (B) d4nh gia
d6 hap thu duoc thuc hién bang phwong phép gidng nhu trong vi du 1, va céc két

qua gidng nhu céac két qua thu dugc khi muc 1 duoc sir dung.

Tiép theo, (C) dénh gid mau thu duoc bang cach in chit trén tm thép khong
gi va tm thuy tinh duoc thuc hién. Chit duoc in trén tAm thép khong gi (dugc lam
bing SUS304) bang cach sir dung myc 1 va muc 17. PS ga duoc 1am bing
SUS304 va c6 bé mit dugc boc hai 16p biang bia cimg dugc cho dich chuyén qua
lai so v6i bé mit dugce in chit nay 10 14n & tai trong 2 kg/cm?. Chit in sau khi trugt
duoc quan sat bang mét, va khoang 50% chim nhé tai phan chit dugc in bang
cach str dung muec 1 bi troc ra. Tuy nhién, lugng tréc ra cua cac chdm nho nho hon
10% tai phﬁn chitr duoc in béng cach str dung muc 17, va 90% chdm nho hodc 16n

hon van con lai.

Sau d6, x4ac nhan duogc 1a dd chiu mai mon trén tam thép khong gi dugc cai

thién bang cach bd sung chit phu gia ¢ nhém alkoxysilan.

Thi nghiém truot gidng nhu thir nghiém truot néu trén duoc mé ta trén day
duoc thuc hién ngoai trir 1a chit dugc in trén tAm kinh truot duoc lam béng tAm
thay tinh xanh lam thay vi tim thép khong gi. Chit in sau khi trugt dugce quan sat
bang mét, va khoang 50% chim nho tai phan chit duoc in bang cach st dung muc
1 bi tréc ra. Tuy nhién, luong troc ra ciia cdc chdm nhé nhd hon 10% tai phan chit

duoc in bang cach st dung muc 17, va 90% cham nho hozc 16n hon van con lai.
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Sau d6, x4c nhan duoc la d6 chiu mai mon trén tAm thiy tinh dugc cai thién
bang cach bd sung chét phu gia c6 nhém alkoxysilan.
Vidu 12

Muc 18 duoc didu ché theo cach gidng nhu trong vi du 11 ngoai trir1a 10 g
hop chit 12 duge cho vao thay vi 10 g hop chét 11 lam chét phu gia c6 nhém

alkoxysilan.

Cong thirc hoa hoc 12
0O
(H;C,0),8i-CH,-CH,-CH,-0-CH,-CH-CH,

Hop chét 12

Tiép theo, (A) danh gid miu cé chit duoc in trén mang PET, (B) dénh gia
d6 hép thy, va (C) danh gia miu thu dugc bang cach in chit trén tim thép khong
gi va tAm thuy tinh dugc thuc hién bang phwong phap gidng nhu trong vi du 11,
va cac két qua gidng nhu cac két qua thu duoc khi muc 17 duge sir dung.

Sau do, xac nhan duoc la muc cua vi du hién tai tao ra chit in ma tan kém
dang ké trong toluen va biéu hién d6 chiu mai mon cao mic du chét phu gia c6
nhém alkoxysilan dugc thay dbi thanh hop chét c6 cu tric khac.

Vidu 13

Muec 19 duoc didu ché theo cach gidng nhu trong vi du 11 ngoai trir12 10 g

hop chét 13 duoc cho vao thay vi 10 g hop chéat 11 lam chét phu gia c6 nhém

alkoxysilan.

Cong thirc héa hoc 13

0
(,H:;CO)3Si—CHz—CHQ-CH_E-Cy

Hop chét 13

Tiép theo, (A) danh gid mAu c6 chit dugc in trén mang PET, (B) d4nh gia
d6 hap thu, va (C) danh gid mau thu dugc bang cach in chit trén tdm thép khong
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gi va tm thuy tinh duge thyc hién bang phuong phép gidng nhu trong vi du 11,

va cac két qua giéng nhu cac két qua thu duge khi myuc 17 duoc sir dung.

Sau dd, x4c nhan duoc 13 muc cta vi du hién tai tao ra chit in ma tan kém
dang ké trong toluen va biéu hién d6 chiu mai mon cao mic du chét phu gia c6
nhom alkoxysilan dugc thay dbi thanh hop chét ¢6 céu tric khéc.

Vidu 14
Muec 20 duogc didu ché theo cach gibng nhu trong vi du 11 ngoai trir1a 10 g

hop chét 14 dugc cho vao thay vi 10 g cua hop chét 11 1am chét phu gia c6 nhém

alkoxysilan.

Cong thic hoa hoc 14
CH,
(H,CO )2éi—CH.Z-CHQ{ZHE-'NH-CHQ—CH'Z-NHE

Hop chét 14

Tiép theo, (A) danh gid mau cé chit dugc in trén mang PET, (B) danh gia
d6 hip thu, va (C) danh gid mau thu dugc bing cach in chir trén tim thép khong
gi va tAm thiy tinh duoc thuc hién bing phuong phéap giéng nhu trong vi du 11,
va cac két qua giéng nhu cac két qua thu duge khi muc 17 dugc st dung.

Sau d8, x4c nhan duogc 1a muc cua vi du hién tai tao ra chit in ma tan kém
dang ké trong toluen va biéu hién d6 chiu mai mon cao mic du chét phu gia co
nhém alkoxysilan duoc thay dbi thanh hop chét c6 cau tric khéc.

Vidu 15

Khi st dung muc 20 dé in chit, muc 20 duge nap trong méy in phun dugc
str dung trong vi du 1, va may in duoc cho hoat dong lién tuc trong 1 tuan. Lic
d6, may in dugc van hanh dé muc duoc phun tu dau phun va dugc thu hoi trong
méng ma khong dugc stt dung khi in chit. Nhiét d trong phong noi dit may in tur
30°C dén 35°C. Ngoai ra, nhiét d6 ctia muc bén trong hop chira myc clia may in

phun khi hoat dong tir 45°C dén 55°C. Sau 1 tuan, thuc hién in chit, va mot sb
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chidm nho dau xubng tréch khoi vi tri mong mudn mot luong khoang chimg tir 1

mm dén 2 mm khi in chit dic.

Phan bén trong clia may in phun dugc kiém tra, va c6 cac phan tai d6 mot
phin ctia duong dan muyc bi myc lam tac va do vy muc chi di qua mét it qua
duong din muec tai mot vai vi tri. Pugc cho rang diéu nay 1a vi myc héa rdn nén

gdy ra nghén tic.

Gia st 1a chét phu gia (hop chét 14) ¢6 nhém alkoxysilan va nhém amin
lam cuc duge bd sung vao muc 20 va n6 duogc lién két ngang gilta cac phan tir

bing nhiét nén gay ra nghén tic duong dén muc.

Chét phu gia ¢6 nhém alkoxysilan cling dugc str dung trong cac muc 17, 18
va 19 ngoai muc 20, tuy nhién hién tuong nghén tic khong dugc xac nhan. Hop
chét c6 nhém glyxidyl 1am cuc duoc bd sung vao cac muc 17, 18 va 19. Tir thuc
té nay, cho thay rang hién tuong nghén tic duong dan muc khong bi giy ra ngay
ca tai nhiét d6 cao trong truong hop bd sung chat phu gia c¢6 cu tric ¢c6 nhém
glyxidyl 1am cuc va do vay chat phu gia nay 1a thich hop lam chét phu gia c6

nhom alkoxysilan.

Tiép theo, muc dwoc nap trong may in phun c6 thé luén lam mat ving bao
quanh béi dudng chdm dugce minh hoa trén Fig.3 dén 40°C hodc thip hon thay vi
may in phun duogc st dung trong vi du 1, thir nghiém giéng nhu thir nghiém dugc
md ta trén ddy duoc thyuc hién, va sy tréch ciia cdc chdm nho khong dugc quan sat
thdy khi in chir sau 1 tudn ngay ca trong trudng hop str dung muc 20. Ngoai ra,

hién tuong nghén tic tai dudng din muec ciing khéng duoc xac nhén.

Sau d6, xac nhan dugce 13 ¢6 thé tao ra mdt cach 6n dinh chit in béng cach
stt dung may in phun c6 thé 1am mat duong ddn muc ngay ca trong truong hop

nap myc st dung chat phu gia ma c6 nhom alkoxysilan va nhdm amin lam cyec.
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Danh muc céc so6 chi dan

1 Vit liéu c6 chir dugce in
2 Cham nho
3 Mach dimetylsiloxan

4 Nhém polyalkoxy

5 Pau phun

6 Hat muc

7 Dién cuc nap

8 bién cuc lam 1éch

9 Vat liéu c6 chit dugc in
10 Mang

11 Thén chinh

12 Pau phun muc

13 Puong cap muc

14 Bom cip

15 Van diéu chinh

16 Hop chira con

17 Duodng nap lai muc
18 DPuong thu hdi muc
19 Bom thu hoi

20 Hop chtra chinh

21 Hop chira dung moi
22 Van déng ngit dudng dn muc

23 Puong cip dung méi
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Puong nhanh

Bom hut

Puong dan muec trd lai
Puong nap lai

Phan dugc 1am méat
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YEU CAUBAO HQ

1. Muc may in phun bao gém nhua, chit tao mau, va dung méi, trong d6:

nhya 1a polyvinyl phenol, c6 chu truc lap lai bao gdom hydrocacbon lam
mach chinh va nhom hydroxyl trong mach bén, va c6 chi sé hydroxyl tir 200 dén

500,
dung moi la 2-butanon, va

nhua va chét tao mau dugc hoa tan trong dung moi.

2. Muc may in phun theo diém 1, trong d6 muc nay con bao gém chit phu gia

chira silic, trong d6 chét phu gia chira silic c6 nhém alkoxysilan trong phan ti.

3. Muc may in phun theo diém 2, trong d6 chit phu gia chia silic con c6 nhém

glyxidyl trong phén ttr.
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