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Linh vue ky thuit dwge dé cap

Séang ché dé cap dén thiu kinh mit ma hip thu tia séng mot cach higu qua, cu
thé 13 trong ving mau xanh tim ctia phd nhin thay, c¢6 chira hgp phan c6 ngudn gc tir
monome hodc oligome, chét xdic tac, chit hip thu UV va it nhat mot cht phu gia hip
thu 4nh sang dugc chita trong hat nano ma dugc phéan tan trong monome hodc oligome

nay.

Tinh trang k¥ thuit ciia sang ché

Anh séang dén va di vao mét ngudi dugc chia thanh anh sang nhin thy, c6 chira
chidu dai budc séng tir khoang 380 dén 780 nm, va 4nh séng khong nhin thiy, ma bao
gdm 4nh sang trong viing tir ngoai (4nh sang UV-A va UV-B c6 chiéu dai budc séng
tir khoang 280 dén 380 nm) va ving hdng ngoai (4nh sang Can IR c6 chidu dai budc
song tir khoang 780 dén 1400 nm).

Anh sang UV dugc biét 12 c6 hai cho mét nguoi. Cu thé 13, n6 c6 thé déy nhanh
130 héa thi gidc ma c6 thé dén dén duc thity tinh thé sém hodc dan dén rdi loan cuc
han 16n hon ching han nhu viém giic mac 4nh nang hodc « chéi tuyét ».

Anh sang xanh, con duoc biét dén duéi dang anh sang nhin thay ning luong
cao (high-energy visible - HEV), twong tmg véi 4nh séng nhin thiy trong dai mau
xanh tim ndm trong khoang tir 380 dén 500 nm. Sw tiép xtc lau dai véi 4nh sdng xanh
phat ra tir thiét bi k¥ thuat s6 ching han nhu tivi, may vi tinh x4ch tay, mdy tinh bang
va dién thoai thong minh va dén huynh quang va dén LED c6 hai do 4nh sdng xanh
c6 thé di dén vong mac. Mot sb ving 4nh sang xanh cu thé da dugce chiing minh 12
gdy ra viém vong mac xa quang; moi mét k¥ thuat s6, hodc hoi ching thi gidc may
tinh ma bao gém md mét, kho tap trung, kho mét va mét bi kich ung, dau dau, dau cd
va lung; su phé vo nhip diéu sinh hoc; san xuit melanin giam; chiing thoai hoa diém
vang lién quan dén tubi tac; ching ting nhan 4p; bénh thodi héa vong mac; ung thu
v va ung thu tuyén tién liét; bénh tiéu duong; bénh tim; bénh béo phi va bénh tram
cam. Anh sdng xanh trong ving c6 chiéu dai budc séng tir khoang 420 dén 450 nm

duoc tin 1a ddc biét co hai.



37580

Tén hai do 4nh sang UV va 4nh sdng xanh c6 thé duoc ngan chin bing cach
két hop v6i chét phu gia hip thu 4nh séng trong thau kinh mat.

Tuy nhién, trong qué trinh polyme hda, sy twong tac gifta cac gbc va chat phu
gia hép thu 4nh sang thudng dan dén mau vang khong tw nhién hodc su thoai hoa cua
chét phu gia hap thu anh sang. T4c dung ndy dic biét 13 rang khi st dung ndng do
chét xuc téc cao dé bit diu polyme héa, dic biét véi monome c6 kha ning phan tng
yéu chang han nhu monome alyl.

Sy vang héa thau kinh c6 thé dugc ngan chin néu sir dung it chét xtic tac hon
nhung su polyme hoa s& khong hoan toan va tinh chét co hoc cua thiu kinh s& khong
thé chap nhén dugc.

Ngoai ra, khi mot phan cta 4nh séng xanh chiéu qua thau kinh dugc hép thuy,
anh sang duoc truyén dudng nhu cé mau hoi vang dbi véi ngudi deo thau kinh.

Hai tic dung vang héa nay trung nhau.

Su vang héa thau kinh 13 didu khéng mong mudn vi 1 do thdm my va boi vi
n6 c6 thé anh huong dén su cam nhan mau séc ciia ngudi deo thau kinh va cudi cling
12 ha thdp do truyén ctia thau kinh trong ving nhin thay.

Do d6 cAn c6 thau kinh mét c6 thé ngan can sw truyén 4nh sang UV va it nhat
mot phan cia 4nh sang xanh HEV, va cudi cuing thé hién khia canh mau vang rét thap.

Nguoi ndp don da phat hién ra rang nhu cau nay cé thé dugc dap ung bang
cach lua chon chat hip thu UV cu thé ma thé hién sy hip thu nao d6 trong 4nh séng
mau xanh tim HEV nhin thiy va sit dung chét phu gia hip thu anh sing dugc bao

nang trong hat nano ma dugc phan tan trong hop phan nhiét cing.

Ban chét ky thuat ciia sang ché
Muc dich th& nhét cua sang ché nay 14 thiu kinh mit, ¢6 chia:

a) chét nén thu duoc bang cich polyme hoéa it nhét mdt monome hoic oligome
alyl hodc khong alyl trong su ¢ mét cua chét xtic tic dé khoi dau su polyme
héa cia monome hodc oligome nay,

b) it nhét mot chét phu gia hép thu 4nh sdng duoc chtra trong hat nano ma duoc
phén tan trong chét nén nay,

¢) itnh4t mot chat hap thu UV,
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trong d6 do truyén quang hoc qua thau kinh mit day 2 mm thip hon 1% db6i véi mdi
chidu dai buéc séng 4nh sang nim trong khoang tir 280 dn 400 nm, va cao hon 65%
dbi v6i anh sang c6 chiéu dai budce song 430 nm.

Muc dich thtt hai cta sang ché 13 quy trinh san xuét thiu kinh mit, c¢6 chira cac
budc:

a) cung cAp monome hoic oligome ma chét nén c6 thé duge diéu ché tir do;

b) diu ché chit phu gia hép thu anh séang dugc chia trong hat nano ¢ dang bot
ma c6 thé phan tin trong monome hodc oligome hodc ¢ dang dich phan tan
ctia hat nano trong chét 1ong ma cé thé phan tdn trong monome hogc oligome;

¢) cung cAp chat xtc tic dé khoi du su polyme hoéa clia monome hodc oligome
nay;

d) cung cip chat hap thu UV;

e) tron monome hodc oligome, hat nano, chét xuc tac va chat hdp thu UV dé thu
duoc hop phén long c6 thé polyme héa ma hat nano duge phéan tan trong dd;

) léng dong tily ¥ hop phan 16ng c6 thé polyme héa trén co chit;

g) déng rin hop phin long c6 thé polyme héa.

Muc dich khéc cia sang ché 13 st dung chét phu gia hép thu 4nh sang dugc
chira trong hat nano phan tan trong thau kinh mét theo sang ché dé ngan chin su thoai
héa ctia cht phu gia hép thu 4nh sdng nay bang chét xtc tac dé bit dau polyme hoa
monome hodc oligome, cu thé 13 dé ngan chan su vang hoa cia thau kinh mét nay.

Viéc bao nang chit phu gia hép thy 4nh séng c6 nhiéu wu diém. Quan trong
nhét 13, n6 cho phép st dung nhiéu hop chit ma cé thé twong tac theo phuong thic
khong thich hop véi monome, chét xtic tic va/hoic chit phu gia ding dé tao ra chét
nén. Su tuong tac khong thich hop nay bao gém vén dé hoa tan, su thoai hoa, su thay
d6i mau sic va v.v..

V1 dy, viéc bao nang nguyén liéu nhay cam c6 thé ngin né phan tng véi chat
nén trong truong hop nguyén liéu s& bi thoai hoa boi chit nén.

Hat khoéng 12 nguyén liéu bao nang tbt d6i véi chét phu gia hap thu anh sang
hoa tan trong nude. Trén thuc té, cac hat nay thé hién kha ning twong thich tot voi

mdi trudng khong proton chang han nhu monome. Sy cai bién bé mat cho phép cac
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hat nay twong thich v6i hdu hét méi trudong. Pidu nay cho phép st dung chét phu gia
hép thu 4nh sang hoa tan trong nudce trong dung méi ky nude hoac chét nén.

Trong mét sb tmg dung chang han nhu truyén ning lwong cong huéng huynh
quang (fluorescence resonance energy transfer - FRET), chét phu gia hip thy 4nh sang
phai dugc duy tri gan nhau. FRET 14 k¥ thuat ddng chi y ma cho phép lam ting su
dich chuyén stokes: 4nh séang dugc hap thu bai chét phu gia hip thu 4nh sang, huynh
quang, thit nhit A dwoc phat lai vé phia chét phu gia hip thu 4nh sang thtt hai B ma
c6 thé hap thu va phat lai 4nh sang, bing cich d6 gdy ra su dich chuyén chiéu dai
bude séng. Dé su truyén nay xay ra, ca hai chét phu gia hép thu 4nh sang A va B phai
du gn v& mat khong gian dé cho phép phan cyc hoa 14n nhau, do d6 truyén ning
lwong. Khoang cach ngén ndy c6 thé dat dugc thong qua ndng do rat cao, ma khong
tuong thich véi hau hét viéc sit dung cho mét (v& mit chi phi, tinh chét co hoc, mau
sic hodc tham m¥). Viéc bao nang cé hai tac nhén tao ra do gin rét can thiét 6 ndng
do chét phu gia hap thu 4nh sdng thap: ca hai tc nhén c6 thé duoc gift vi du nhu trong
vién nang don I&.

Nguyén ly nay c6 thé dam bao ndng do chét chdng oxy hoa cao cuc bd trong
ving l4n c4n ciia hop chét hip thu 4nh sang dé hong.

Viéc bao nang chit phu gia hap thu 4nh séng ciing c6 thé cho phép tinh chinh
su hdp thu 4nh sang. Trén thuc té, sy thay ddi trong hop phan chit nén hat nano —
hodc trong pham vi nho hon, su tiép xuc véi déu kién 1 — c6 thé dan dén su thay a6i
trong chiéu dai budc séng hip thu cia chét phu gia hap thu 4nh sang duoc bao nang,
ma c6 thé cho phép tinh chinh chiéu dai budc séng hép thu nay bang cach cai thodi
héa nén mét cach phu hop.

Ut didm khéc cta sy bao nang 14 né ting cudng do 6n dinh d6i v6i 4nh sang
ctia hau hét cac hop chat.

Hiéu suét lwvong tir cia mot s chét phu gia hap thu anh sang huynh quang ting
manh khi chung duoc che gidu trong hat nano. Khi ghép nbi véi té bao quang dién,
va véi quang hoc phit hop (6ng dan séng, th4u kinh hoat dong duéi dang bo tap trung
4nh sang), tac dung nay c6 thé cho phép cép ngudn cho hé théng deo mit hoat dong.

Cudi ciing nhung khéng kém phan quan trong, hat nano ¢6 thé dugc coi nhu

14 tac nhan chudn hoa: bt ké chit phu gia hap thu anh séng dugc bao nang nao, bé
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mit bén ngoai ctia hat nano twong tc véi monome) cd thé gibng nhau, do d6 1am cho
c6 thé d& dang dua chit phu gia hdp thu anh sing dang xem xét vao trong ché phdm
néu co chat twong tur da duge dua vao trong ché pham, ngay ca véi chét phu gia hap

thu anh sang khéc.

MO ta chi tiét sang ché

ThAu kinh mét theo sang ché c¢6 chita chét nén polyme va chat hép thu UV va
hat nano ma dugc phéan tan ¢ trong do, trong d6 hat nano bao nang chét phu gia hp
thu anh séng.

Chét nén polyme (con dugc goi trong ban md ta nay 1a “chét nén”) thu duoc
bing cach polyme héa it nhit mdt monome hogc oligome alyl hodc khong alyl trong
sw ¢6 mat cia chit xtc tac dé khoi dau sy polyme hoéa ciia monome hogc oligome
nay.

Do d6, chat nén polyme va chat hap thu UV va hat nano phan tan & trong dé
cling nhau tao thanh co chat phtic hop, tirc 1 nguyén liéu phirc hop c6 hai bé mit
chinh trong thiu kinh mat cudi cling tuong (g véi mét trude va mt sau ciia chiing.

Theo mét phuong 4n, thdu kinh mét vé co ban gdm c6 chét nén polyme va chat
hép thu UV va hat nano phén tan & trong do.

Theo phwong 4n khéc, thdu kinh mét ¢6 chira co chét quang hoc ma 1ép phit
ctia cht nén polyme va chat hép thu UV va hat nano phén tan trong d6 dugc ling 1én
trén.

Chéat nén polyme t6t hon 13 chit nén trong sudt.

Théu kinh mét theo sang ché thé hién tinh chét co hoc thoa dang do cAu tao
mang Iudi hoan chinh trong qué trinh polyme hoa.

Chét nén polyme cé thé dugc chon mot cach c6 loi 1a tir nhya déo nhiét, chiang
han nhu polyamit, polyimit, polysulfon, polycacbonat, polyetylen terephthalat,
poly(metyl(met)acrylat), xenluloza triaxetat hoac copolyme cua chung, hodc dugc
chon tir nhua nhiét cimg, chiang han nhu copolyme olefin vong, homopolyme hodc
copolyme cta alyl este, homopolyme hodc copolyme ctia alyl cacbonat cua rugu da
chtrc béo hodc thom mach théng hodc mach nhanh, homopolyme hoéc copolyme cua

axit (met)acrylic va este cta ching, homopolyme hodc copolyme cua axit
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thio(met)acrylic va este cia chung, homopolyme hodc copolyme cua uretan va
thiouretan, homopolyme hodc copolyme clia epoxy, homopolyme hoéc copolyme ctia
sulphua, homopolyme hodc copolyme ctia disulphua, homopolyme hodc copolyme
ctia episulfua, homopolyme hodc copolyme cua thiol va isoxyanat, va dang két hop
cta ching.

Chét phu gia hép thu 4nh sang tot hon 13 dugc chon tix chit mau, chang han
nhu thudc nhudm hodc sic td, chét phu gia hip thu 4nh sing khong mau hoic hdn
hop ctia chiing. Chat mau dic biét phu hgp trong séng ché.

Heé s6 hép thu mol ctia cht phu gia hip thu 4nh sang t6t hon 13 cao hon 5000
l.moll.cm™., t8t hon 13 cao hon 20000 L.mol™'.cm™, & sw hip thu téi da cta ching.
Thuc té 13, hé s6 hip thu mol cao dugc wu tién hon vi nd cho phép str dung tac nhan
hép thu 4nh sang & ndng o rat thdp cho hiéu nang giam dén tét. Vi ndng do clia tac
nhan hp thu 4nh séng trong chit nén 1a ham sé cia ndng do hat nano trong chét nén
va tai lvong clia hat nano trong tdc nhéan hép thu 4nh sang, hé sd hip thu mol cao gidi
han sy rang budc trén tai luong hat nano, doi khi kho tang lén va han ché ndng dd ctia
hat nano, ma c6 thé dan dén @6 mo hodc do yéu co hoc cua thau kinh mit.

Theo mdt phuong an, hat nano ¢6 hop phan dong nhét tir trong ra ngoai ma
chét phu gia hap thu 4nh sang dugc phan bd ddng déu. DAu hiéu nay cho phép su
kidm so4t cép tinh trén tinh chat quang hoc ctia toan bd hat nano.

Theo phuong an khac, hat nano c6 16i chira chét phu gia hip thu 4nh sang va
v6 bao xung quanh 15i. Vo t6t hon 13 dugc chon d8 tach 161 ra khoi chét nén. Do do,
ban chét ciia vo tdt hon 13 dugc lién két véi chat nén ma hat twong tng duoc du dinh
st dung trong do.

Hat nano ¢6 thé c6 mit & bé mit phia ngoai ma khong chira hop chét hiru co
bét ky.

Hat nano c6 thé c6 chtra oxit khoang, chéng han nhu SiO2, TiO,, ZrO», Al,0O3
hodc hdn hop ctia ching.

Chi s8 khuc xa ctia hat nano t6t hon 12 ndm trong khoang ttr 1,47 dén 1,74 nhu
duoc do theo tidu chudn ISO 489:1999. T4t hon nita 1a chi s6 khuc xa ciia hat nano
gibng v6i chi s khiic xa ctia chat nén polyme. Trén thuc té, hai chi s6 khiic xa cang

gan nhau, thi hat nano cang it &nh hudng dén sy truyén tong thé ctia hop phan.
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Kich thuéc cta hat nano tét hon 12 nam trong khoang tir 1 nm dén 10 pm, t6t
hon nita 14 tr 10 nm dén 5 um, nhu dwgc do theo phuong phap Tan Xa Anh Sang
Dong.

Luong chét phu gia hap thu 4nh séng trong hat nano c6 thé nim trong khoang
tir 0,0001% theo khéi luong dén 90% theo khéi lugng, cu thé 13 tir 0,01% theo khoi
luong dén 50% theo khdi lugng, cu thé hon 12 0,1 dén 10 % theo khéi luong dua trén
tdng khdi lrong ctia hat nano.

Luong hat nano trong chét nén polyme c6 thé nam trong khoang tir 0,001%
theo khéi lwgng dén 1% theo khéi lwgng, t6t hon 1a tir 0,0025% theo khéi lugng dén
0,1% theo khéi lwong dua trén khdi lugng cia chét nén polyme.

Hop phén long c6 thé polyme héa ding dé tao ra chit nén néu trén (sau day
dugc d& cap dén dudi dang “hop phén c6 thé polyme héa”) theo sang ché c6 chira
monome hodc oligome, chat xtic tac, chét hép thu UV va hat nano chira chét phu gia
hép thy 4nh sdng. Monome hodc oligome nay c6 thé 12 hop chét alyl hozc hop chét
khong phai alyl.

Monome alyl hodc oligome alyl bao gdm trong hop phan theo sing ché 13 hop
chét ¢ chtra nhém alyl.

Vi du v& hop chét alyl phtt hop bao gdm dietylen glycol bis(alyl cacbonat),
etylen glycol bis(alyl cacbonat), oligome cta dietylen glycol bis(alyl cacbonat),
oligome cua etylen glycol bis(alyl cacbonat), bisphenol A bis(alyl cacbonat),
dialylphthalat ching han nhu dialyl phthalat, dialyl isophthalat va dialyl terephthalat,
va hén hop ciia chiing.

Vi du vé hop chét khong phai alyl phi hop bao gbdm nguyén liéu nhiét cing da
biét dudi dang monome acrylic ¢6 nhoém acrylic hodc metacrylic. (Met)acrylat co thé
12 (met)acrylat don chitc hodc (met)acrylat da chic mang tor 2 dén 6 nhém
(met)acrylic hodc hdn hop cua ching. Khong 1am gidi han sdng ché & day, monome
(met)acrylat dugc chon tur:

e alkyl (met)acrylat, cu thé 1a

= (met)acrylat co ngudn gbc tir adamantin, norbornen,

isobornen, xyclopentadien hodc dixyclopentadien,
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= C1-C4 alkyl (met)acrylat chiang han nhu metyl
(met)acrylat va etyl (met)acrylat,

e (met)acrylat thom chang han nhu benzyl (met)acrylat, phenoxy
(met)acrylat hodc floren (met)acrylat

e (met)acrylat c6 ngudn gdc tir bisphenol, dic biét 1a bisphenol-A

o (met)acrylat thom dugc polyalkoxyl héa ching han nhu polyetoxylat
bisphenolat di(met)acrylat, polyetoxylat phenol (met)acrylat,

° polythio(met)acrylat,

o san pham ctia su este héa axit alkyl (met)acrylic bing ruou da chirc hosc
epoxy,
o va hon hop ciia chiing.

(Met)acrylat c6 thé dugc chtrc héa thém, dic biét 1a béng phﬁn tir thé halogen,
epoxy, thioepoxy, hydroxyl, thiol, sulphua, cacbonat, uretan hodc nhém chirc
isoxyanat.

Vi du khéc v& hop chét khdng phai 14 alyl phu hop bao gdm nguyén liéu nhiét
cimg duge st dung dé diéu ché chét nén polyuretan hoic polythiouretan, tirc 1a hdn
hop ciia monome hodc oligome c¢ it nhét hai nhém chite isoxyanat véi monome hodc
oligome c¢ it nhét hai nhém chirc rugu, thiol hoic epithio.

Monome hoic oligome c6 it nhét hai nhém chtc isoxyanat c6 thé dugc chon
tir diisoxyanat thom ddi xtmg chang han nhu 2,2’ Metylen diphenyl diisoxyanat (2,2’
MDI), 4,4> dibenzyl diisoxyanat (4,4 DBDI), 2,6 toluen diisoxyanat (2,6 TDI),
xylylen diisoxyanat (XDI), 4,4’ Metylen diphenyl diisoxyanat (4,4 MDI) hodc
diisoxyanat thom khong ddi xtmg chang han nhu 2,4’ Metylen diphenyl diisoxyanat
(2,4 MDI), 2,4° dibenzyl diisoxyanat (2,4’ DBDI), 2,4 toluen diisoxyanat (2,4 TDI)
hodc alixyclic diisoxyanat chang han nhu Isophoron diisoxyanat (IPDI), 2, 5(hoéc 2,
6)-bis(iso-xyanatometyl)-Bixyclo[2.2.1]Theptan (NDI) hodc 4,4° Diisoxyanat-
metylendixyclohexan (H12MDI) hodc diisoxyanat béo ching han nhu hexametylen
diisoxyanat (HDI) hozc hdn hop ctia ching.

Monome hoic oligome ¢ nhém chirc thiol ¢6 thé dugc chon tir Pentaerythritol
tetrakis ~ mercaptopropionat, ~ Pentaerythritol  tetrakis = mercaptoaxetat, 4-

Mercaptometyl-3,6-dithia-1,8-octandithiol, ~ 4-mercaptometyl-1,8-dimecapto-3,6-
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dithiaoctan, 2,5-dimecaptometyl-1,4-dithian, 2,5-bis[(2-mercaptoetyl)thiometyl]-
1,4-dithian, 4,8-dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan, 4,7-
dimecaptometyl-1,11-dimecapto-3,6,9-trithiaundecan,  5,7-dimecaptometyl-1,11-
dimecapto-3,6,9-trithiaundecan va hon hop cua chung.

Monome hodc oligome c¢6 nhém chtrc epithio ¢ thé duoc chon tir bis(2,3-
epithiopropyl)sulfua, bis(2,3-epithiopropyl)disulfua va bis[4-(beta -
epithiopropylthio)phenyl]sulfua, bis[4-(beta -epithiopropyloxy)xyclohexyl]sulfua.

Hop phén c6 thé polyme héa dya trén monome alyl hogc oligome alyl

Néu monome hoic oligome thudc loai alyl, lrong monome hodc oligome alyl
nay trong hop phan c6 thé polyme héa ding dé tao ra chit nén theo sang ché c6 thé
nim trong khoang tir 20 dén 99% theo khéi lugng, cu thé 1a tr 50 dén 99% theo khéi
lugng, cu thé hon 12 tir 80 dén 98% theo khdi lugng, cu thé hon nita 12 tir 90 dén 97%
theo khdi lugng, dua trén tdng khdi lugng ciia hgp phan. Cu thé 13, hop phan c6 thé
polyme héa diing dé tao ra chit nén c6 thé c6 chia tlr 20 dén 99% theo khdi luong,
cu thé 1a tir 50 dén 99% theo khdi Iwong, cu thé hon 12 tir 80 dén 98% theo khéi lugng,
cu thé hon nfra 13 tir 90 dén 97% theo khéi lwong, dua trén tong khéi lwong caa hop
phan, ctia dietylen glycol bis(alyl cacbonat), oligome cua dietylen glycol bis(alyl
cacbonat) hodc hdn hop ciia chung. Theo phuong 4n khac, hop phén c6 thé polyme
hoa ding d tao ra chét nén c6 thé c6 chia tir 20 dén 40% theo khdi lwong, dua trén
tdng khéi lugng ciia hop phan, cua dietylen glycol bis(alyl cacbonat), oligome cua
dietylen glycol bis(alyl cacbonat) hodc hdn hgp cua chung va tir 40 dén 80% theo
khéi lwong, dua trén tong khéi lwong cia hop phan, cua dialyl phthalat, dialyl
isophthalat, dialyl terephthalat hozic hdn hop ctia chung.

Néu monome hoic oligome thudc loai alyl, chét xtc tac c6 thé duoc chon trong
nhém gdm c6 peroxodicacbonat, peroxyeste, perketal, va hon hop cua ching, t6t hon
12 chit xuc tac duoc chon trong nhém gdm cé benzoyl peroxit, metyl etyl peroxit,
metyl etyl keton peroxit, di-t-butyl peroxit, lauroyl peroxit, axetyl peroxit, diisopropyl
peroxydicacbonat, bis(4-t-butylxyclohexyl) peroxydicacbonat, t-butyl peroxy-2-
etylhexanoat, t-hexyl peroxy-2-etylhexanoat, va hon hop cua ching.

Luong chit xuc tac trong hop phan c6 thé polyme héa theo séng ché c6 thé

nidm trong khoang tir 1,0 dén 5,0% theo khéi luong, cu thé 1a tir 2,5 dén 4,5% theo
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khéi lwong, cu thé hon 13 tir 3,0 dén 4,0% theo khéi lugng, dva trén téng khéi lugng
ctia hop phan.

Hop phin c6 thé polyme héa dung dé tao ra chét nén ciing c6 thé c6 chia
monome hoic oligome thir hai ma c6 kha nang polyme héa véi monome hoéc oligome
alyl duoc mé ta & trén. Vi du v& monome thtr hai phu hgp bao gdm: hop chét vinyl
thom ching han nhu styren, [alpha]-metylstyren, vinyltoluen, clostyren,
clometylstyren va divinylbenzen; alkyl mono(met)acrylat ching han nhu metyl
(met)acrylat, n-butyl (met)acrylat, n-hexyl (met)acrylat, xyclohexyl (met)acrylat, 2-
etylhexyl (met)acrylat, metoxydietylen glycol (met)acrylat, metoxypolyetylen glycol
(met)acrylat, 3-clo-2-hydroxypropyl (met)acrylat, stearyl (met)acrylat, lauryl
(met)acrylat, phenyl (met)acrylat, glyxidyl (met)acrylat va benzyl (met)acrylat, 2-
hydroxyetyl —(met)acrylat, 2-hydroxypropyl (met)acrylat, 3-hydroxypropyl
(met)acrylat, 3-phenoxy-2-hydroxypropyl (met)acrylat va 4-hydroxybutyl
(met)acrylat; di(met)acrylat chiang han nhu etylen glycol di(met)acrylat, dietylen
glycol  di(met)acrylat, trietylen glycol di(met)acrylat, polyetylen glycol
di(met)acrylat, 1,3-butylen glycol di(met)acrylat, 1,6-hexandiol di(met)acrylat,
neopentyl glycol di(met)acrylat, polypropylen glycol di(met)acrylat, 2-hydroxy-1,3-
di(met)acryloxypropan, 2,2-bis[4-((met)acryloxyetoxy)phenyl]propan, 2,2-bis[4-
((met)acryloxydietoxy)phenyl]propan va 2,2-bis[4-((met)-
acryloxypolyetoxy)phenyl|propan; tri(met)acrylat chang han nhu trimetylolpropan
tri(met)acrylat va tetrametylolmetan tri(met)acrylat; tetra(met)acrylat chang han nhu
tetrametylolmetan tetra(met)acrylat. CAc monome nay co thé duoc sir dung don 1é
hodc & dang két hop cua hai hodc hon hai monome. Trong phﬁn mo ta trén day,
"(met)acrylat" nghia 12 "metacrylat" hodc "acrylat", va "(met)acryloxy" nghia la
"metacryloxy" hodc "acryloxy". Monome dugc wu tién la hop chét vinyl thom, cu thé
la styren va divinylbenzen.

Lugng monome hodc oligome thit hai trong hop phan c6 thé polyme héa dung
@8 tao ra chit nén theo sang ché co thé ndm trong khoang tir 1 dén 80% theo khdi
lugng, cu thé 1a tir 1 dén 50% theo khdi Iugng, cu thé hon 1a tir 2 dén 30% theo khdi
lwong, cu thé hon nita 1a tir 5 dén 25% theo khéi luong, dua trén tong khéi lwong ctia

hop phan.
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Hop phan c6 thé polyme héa dya trén monome hoidc oligome khong alyl

Néu monome hoic oligome thudc loai (met)acrylic, luong monome hodc
oligome (met)acrylic nay trong hop phan c6 thé polyme héa dung d& tao ra chét nén
theo sang ché ndm trong khoang tir 20 dén 99%, cu thé 1a tir 50 dén 99% theo khdi
lugng, cu thé hon 12 tir 80 dén 98%, cu thé hon nira 13 tir 90 dén 97% theo khéi Iugng,
dua trén tdng khbi lwong ctia hop phan.

Vi du vé monome ctia (met)acrylic 12 alkyl mono(met)acrylat, di(met)acrylat,
tri(met)acrylat hodc tetra(met)acrylat, nhu dugc xac dinh & trén. Cac monome nay c6
thé dugc st dung don 1é hodic & dang két hop cua hai hoic hon hai monome.

Hop phan c6 thé polyme héa dung d8 tao ra chét nén ciing c6 thé c6 chira
monome hoic oligome thit hai ma c¢6 kha nang polyme héa véi monome hodc oligome
(met)acrylic dugc mo ta ¢ trén. Vidu v& monome tht hai phit hgp bao gdm: hop chét
vinyl thom chang han nhu styren. C4c monome nay c6 thé dugc str dung don 1é hoic
& dang két hop cua hai hodc hon hai monome.

Luong monome hoéc oligome thir hai trong hop phan c6 thé polyme héa dung
@8 tao ra chét nén theo sang ché c6 thé ndm trong khoang tir 1 dén 80% theo khdi
lugng, cu thé 1a tir 1 dén 50% theo khéi luong, cu thé hon 12 tir 2 dén 20% theo khéi
luong, cu thé hon nita 12 tir 3 d@én 10% theo khéi lugng, dua trén tong khéi luong cua
hop phan.

Néu chét nén theo sang ché thudc loai polyuretan hodc polythiouretan,
monome hodc oligome ¢6 it nhat hai nhém chitc isoxyanat va monome hodc oligome
¢6 it nhat hai nhém chirc ruou, thiol hodc epithio tot hon 12 duge chon trong ti 1& ti
lugng, nho vay thu dugc phan tng hoan toan cua tht ca cac nhém chirc c6 thé polyme
hoéa.

Chét xuc tac bao gdm trong hop phan theo séng ché 13 chét xtc tic ma phti hop
dé khai dau su polyme héa monome, vi du chéng han nhu peroxit hitu co, hgp chat
azo hitu co, hop chét hitu co thiéc, va hdn hop cua chung.

Vi du vé peroxit hitu co phi hgp bao gdm dialkyl peroxit, chang han nhu
diisopropyl peroxit va di-t-butyl peroxit; keton peroxit chang han nhu metyl etyl
keton peroxit, metyl isopropyl keton peroxit, axetylaxeton peroxit, metyl isobutyl

keton peroxit va xyclohexan peroxit; peroxydicacbonat ching han nhu diisopropyl
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peroxydicacbonat,  bis(4-t-butylxyclohexyl)  peroxydicacbonat,  di-sec-butyl
peroxydicacbonat va isopropyl-sec-butylperoxydicacbonat; peroxyeste chang han
nhu t-butyl peroxy-2-etylhexanoat va t-hexyl peroxy-2-etylhexanoat; diaxyl peroxit
ching han nhu benzoyl peroxit, axetyl peroxit va lauroyl peroxit; peroxyketal chang
han nhu 2,2-di(tert-butylperoxy)butan, 1,1-di(tert-butylperoxy)xyclohexan va 1,1-
bis(tert-butylperoxy)3,3,5-trimetylxyclohexan; va hon hop cta ching.

Vi du v& hop chét azo hitu co phu hop bao gdm 2,2'-azobisisobutyronitril,
dimetyl ~ 2,2'-azobis(2-metylpropionat),  2,2'-azobis(2-metylbutyronitril),  2,2'-
azobis(2,4-dimetylvaleronitril), 4,4'-azobis(4-axit xyanopentanoic), va hdn hop cua
ching.

Vi du v& hop chét hitu co thiéc phit hop 12 dimetyltin clorua, dibutyltin clorua,
va hdn hop ctia chiing.

Chét hap thu UV

Chét hip thu UV bao gdm trong hop phan duogc chon sao cho ngin chin sy
hép thu du trong anh sang nhin thy. Thuc té 13, cc chit hip thu UV nay c6 dai hép
thy chinh trong ving UV-A (tir 315 dén 380 nm), nhung su hép thu trong 4nh séng
mau xanh tim HEV hoan toan khong dang ké. Do d6, céc chat hép thu UV nay mang
lai ddng thoi su bao vé tot chdng lai anh séng UV va su hép thu mét phan cta 4nh
sang mau xanh tim HEV.

Chét hip thu UV theo sang ché dan dén nguyén liéu quang hoc c6 do truyén
quang hoc thdp hon 1% dbi v6i mdi chidu dai budc séng 4nh sang nam trong khoang
tir 280 dén 400 nm, t&t hon 12 tir 280 dén 405 nm, va cao hon 65% ddi v6i anh sang
c6 chidu dai bude séng 430 nm, khi duoc két hop vao thau kinh mét day 2 mm. Tét
hon 13, chit hép thu UV theo sang ché din dén nguyén liéu quang hoc c6 do truyén
quang hoc cao hon 75% d6i véi 4nh sang c6 chiéu dai bude séng 430 nm, khi két hop
vao thau kinh mit day 2 mm.

Theo cach khac, cht hép thu UV theo séng ché thé hién d¢ hap thu déi véi
chiéu dai budc séng 400 nm & ndng do 0,4mM/1 trong etanol, 16n hon 0,01.

Theo phuong 4n cu thé, chat hép thu UV thé hién do hap thu di véi chiéu dai

budc séng 400 nm & ndng d6 0,4mM/1 trong etanol, 1én hon 0,02.
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Theo séng ché, “d6 hap thu” dwgc do trong dung dich etanol chira 0,4AmM/1
chét hap thu UV, & chiéu dai budc séng 400 nm, trong cuvet thach anh day 2mm.
Phép do dugc thuc hién c¢6 tham chiéu dén etanol tinh khiét lam mau tréng.

N6i cach khéc, cong sudt biic xa dang xét 10 duge dinh huéng qua cuvet thach
anh day 2mm chira etanol tinh khiét.

Sau d6 clng cbng suat birc xa 10 ndy dwgc dinh hudéng qua cuvet thach anh
day 2 mm chira dung dich etanol 0,4mM/I cua chat hap thu UV. Po cong suat birc xa
duoc truyén I mAu, bao gém su hiéu chinh ciia mau tréng.

Sau dé do hép thu dugce xac dinh dudi dang logarit thap phén cua ti 1€ cong
suét burc xa t&i voi cong sudt biic xa dwoc truyén qua mau, bao gbm su hiéu chinh ctia
mau tréng:

Do hip thu=log (10/I mau)

Viéc sir dung chét hdp thu UV v6i do hép thu cu thé nay cho phép diéu ché
nguyén liéu quang hoc c6 do truyén quang hoc thip hon 1% ddi véi mdi chiéu dai
budce song anh sang nam trong khoang tir 280 dén 400 nm, t6t hon 13 tir 280 dén 405
nm, va cao hon 65%, t6t hon 13 cao hon 75%, d6i v6i anh sang co chiéu dai budc séng
430 nm, khi két hop vao thau kinh mat day 2 mm.

Theo phuong 4n cu thé, chat hip thu UV dugc bao gdm trong thiu kinh mét
theo sang ché 13 benzophenon, benzotriazol, triazin, oxalanilit, hodc hdn hop ctia
chung.

Chét hép thu UV phi hop 13 din xuit benzophenon, cu thé 1a 2,2',4,4'-
tetrahydroxybenzophenon (Seesorb 106 tir Shipro Kasei) hodc 2,2'-dihydroxy-4,4'-
dimetoxybenzophenon (Seesorb 107 tir Shipro Kasei) hodc 2,2'-dihydroxy-4-
metoxybenzophenon (UV24 tir Cytec Industries Inc.).

Chét hép thu UV phi hop khac 1a dan xuét benzotriazol, cu thé 1a 2-(2-
hydroxy-3-tert-butyl-5-metylphenyl)-5-clo-2H-benzotriazol (Seesorb 703 tir Shipro
Kasei) va 2-(2H-benzotriazol-2-yl1)-6-(1-metyl-1-phenyletyl)-4-(1,1,3,3-
tetrametylbutyl)phenol (Tinuvin 928 tit BASF).

Dan xuét benzotriazol phi hop khac 1a hop chét clobenzotriazol ¢6 it nhat mot

nhém este, cu thé 14 hop chét c6 cong thic (IV)
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trong d6 A 1a nhém héa tri hai, R! 1 nhém clo, cdc nhém R? 13 cic nhém hoéa tri mot
gibng nhau hodc khéac nhau, n 13 s6 nguyén ndm trong khoang tir 1 dén 3, va R’ 1a
nhom alkyl hodc aryl dugc thé hodc khong duoc thé, mach thing hodc mach nhanh,
v6i didu kién 14 hop chét clobenzotriazol khong chira bét ky nhém c¢6 thé polyme héa
ndo duogc chon tir cac gbc alylic, acrylic va metacrylic.

Nhom R! t6t hon 12 & vi tri 4 hodc 5 trén nhém benzotriazol. Vi tri wu tién nhét
dbi véi nhom R! 13 vi tri 5 trén nhém benzotriazol.

Nhoém A 13 nhém héa tri hai, vi du nhém alkylen mach thang hoic mach nhénh,
duoc thé thy ¥ (phan tir thé duge wu tién 12 nhém alkyl mach thang hodc mach nhanh,
hodc nhém aryl), nhém xycloalkylen duge thé tiy ¥, nhém arylen dugc thé tuy ¥,
hodc dang két hop cla cac nhém duoc dé cap o trén ctia cing loai va/hodc cac loai
khac nhau, dic biét 1a nhém xycloalkylenealkylen, bisxycloalkylen,
bisxycloalkylenealkylen, arylenealkylen, bisphenylen va bisphenylenealkylen. Nhom
alkylen duoc wu tién bao gdm nhém C1-C10 alkylen mach thang, vi du nhém metylen
-CH;-, nhém etylen -CH,-CH»-, butylen hodc hexylen, dac biét 1a 1,4-butylen va 1,6-
hexylen va cac gdc C3-C10 alkylen mach nhanh chang han nhu 1,4-(4-metyl
pentylen), 1,6-(2,2,4-trimetyl hexylen), 1,5-(5-metyl hexylen), 1,6-(6-metyl
heptylen), 1,5-(2,2,5-trimetyl  hexylen), 1,7-(3,7-dimetyl  octylen),  2,2-
(dimetylpropylen), 1,1-dimetylpentylen (v6i nguyén tir cacbon bac bbn duge ndi véi
nhém aryl c6 cong thuc I) va céac gbc 1,6-(2,4,4-trimetyl hexylen). Cac gbc
xycloalkylen dugc uu tién bao gdm cac gdc xyclopentylen va xyclohexylen, dugc thé
tuy v dac biét 1a béi nhom alkyl.

Theo mdt phuong an, A biéu thi nhém -(CR’R®)-, trong d6 R va R® doc 1ap
biéu thi H hodc nhém alkyl, tdt hon 1a nhém C1-C6 alkyl mach thang hodc mach
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nhanh, dugc thé tuy ¥ bing nhém ching han nhw nhém aryl. Nhém nay t6t hon 12
nhém -(CHR®)- (R® = H).

Theo phuong 4n khéc, A biéu thi nhém -(CR’R®-CR*R®)-, trong d6 R®, R,
R® va R’6 biéu thi H hodc nhém alkyl mot cach ddc 14p, t6t hon 1a nhém alkyl C1-C6
mach thing hodc mach nhanh, dugc thé tlly y bang nhém chang han nhu nhém aryl.
Nhém nay tét hon 14 nhém -(CHR?-CHR %)- (R® = R’® = H).

Nhém A tdt hon 12 nhém alkylen mach thang hodc mach nhanh dugc thé hoic
khong dugce thé c6 chua tir 1 dén 6 nguyén tir cacbon. A tot hon 13 nhém mach théng,
ching han nhu nhém metylen, etylen, 1,3-propylen, 1,4-butylen, 1,5-pentylen va 1,6-
hexylen. Nhém A duoc uu tién 1a nhém etylen, mang dén su ting lén cta este
propionat.

Céac nhém R? 13 cdc nhom hoa tri mot giéng nhau hodc khéac nhau, ma tét hon
1a duogc chon tir nguyén tir hydro, nhom hydrocacbon, dugc thé hodc khong dugc thé
mach thang hodc mach nhénh, no hodc chwa no (chang han nhur alkyl) c6 chia tir 1
dén 12 nguyén tir cacbon, t&t hon 13 tir 2 dén 10 nguyén tir cacbon, t5t hon nita 13 tir
2 dén 5 nguyén tir cacbon (nhém hydrocacbon duoc ndi véi nhém aryl qua nguyén tir
cacbon), vi du nhém arylalkyl, va cdc nhém chang han nhu nhém hydroxyalkyl,
aminalkyl, hydroxyl, thiol, amin, halo (flo, brom, iot hodc clo), nitro, alkylthio,
alkoxy, aryloxy, monoalkylamin, dialkylamin, axyl, carboxyl, alkoxycarbonyl,
aryloxycarbonyl, hydroxysulfonyl, alkoxysulfonyl, aryloxysulfonyl, alkylsulfonyl,
alkylsulfinyl, xyano, triflometyl, tetrazolyl, carbamoyl, alkylcarbamoyl hodc
dialkylcarbamoyl. Cac nhém R? t6t hon 13 cc nhém gidng nhau hoic khac nhau dugc
chon tir nguyén tr hydro va nhoém hydrocacbon dugc thé hoic khong duoc thé, mach
théng hodc mach nhanh c6 chira tir 1 d&én 6 nguyén tt cacbon.

n t6t hon 12 bang 1.

Hop chét c6 cong thire (IV) tt hon 13 ¢6 chita nhém R? (don 1&) & vi tri 3 trén
nhém aryl, tic 13, & vi tri ortho twong quan véi nhém hydroxyl. R t5t hon 13 nhém
alkyl bi can tro vé mit khong gian, chiang han nhu nhém 1,1-dimetylpentyl, nhém
isopropyl hodc nhém t-butyl, tét hon 1a nhém t-butyl.

R3 14 nhém alkyl hodc aryl dugc thé hoic khong duoc thé, mach théng hoac
mach nhénh, t6t hon 1a nhém alkyl duoc thé hodc khong duoc thé, mach thiang hoic
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mach nhénh c6 chira tir 1 dén 14 nguyén tit cacbon, tot hon nita 1a tir 2 dén 10 nguyén
tir cacbon, t6t hon nita 13 tir 4 dén 9 nguyén tir cacbon. R? tét hon 1a nhém C7-C9
alkyl mach théng hodc mach nhénh, ching han nhu nhém n-octyl hodc nhém
etylhexyl. Theo mdt sb phuong 4n, hon hop clia cac hop chét c6 cong thire (I) c6 cac
phén tir thé gidng nhau nhung cdc nhém R? khéc nhau dwgc st dung, ching han nhu
nhém R3 ddng phan (c6 cling sd nguyén tir cacbon va sy sap xép khong gian khac),
hogc hdn hop chudi C7-C9 alkyl mach thing hoic mach nhanh.

Theo mot phwong 4n, R3 1a nhém xycloalkyl hodc heteroxycloalkyl ¢ vong
C5-C7 duge thé tiy ¥ bing cac nhém gidng nhau ho#c khac nhau ma c6 thé duoc
chon tir cting nhém nhw nhém R, tét hon 13 chudi alkyl mach théng hoc mach nhanh
c6 chira tir 1 dén 6 nguyén tir cacbon, chudi alkoxy mach thang hozc mach nhanh cé
chtra tir 1 dén 6 carbon, nhém hydroxyl, va nhém amin.

Hop chat duogc wu tién c6 cong thire (IV) 1a hop chit ma trong d6n=1,R?1a
nhém alkyl mach thang hodc mach nhanh c6 chira tir 1 dén 6 nguyén tir cacbon, R 1a
nhém alkyl mach thang hodc mach nhanh ¢6 chua tir 1 dén 10 nguyén tir cacbon, va
A 12 nhém alkylen mach thing c6 chtra tir 1 dén 4 nguyén tir cacbon.

Cu thé 13, octyl-3-[3-tert-butyl-4-hydroxy-5-(5-clo-2H-benzotriazol-2-
yl)phenyl]propionat va/hodc 2-etylhexyl-3-[3-tert-butyl-4-hydroxy-5-(5-clo-2H-
benzotriazol-2-yl)phenyl]propionat (Eversorb 109 tir Everlight chemical) 1a phu hop.

Din xuit Dbenzotriazol thich hop khic 1a 2-(2-hydroxy-5-R'-
phenyl)benzotriazol, trong d6 R! 1a nhém cong huong dugc chon tir nhém amin,
hydroxyl, alkoxy, aryloxy, alkylamin, arylamin, dialkylamin, diarylamin,
(aryl)(alkyl)amin, formamido, alkylamido, arylamido, formyloxy, alkylcarboxy,

arylcarboxy, alkylimino, va arylimino, cu thé 12 hop chét c6 cong thirc (I)

R1
3 /N\
L ra g L 0
N R?
HO 3

trong d6 R! 1a nhém cong huong, cdc nhom R? 13 cac nhém héa tri mot gidng nhau
hoic khac nhau, n 13 s nguyén bang 0 hoic 1, nhém R? 12 cac nhém héa trj mot gidng

nhau hodc khac nhau, m 14 s nguyén nam trong khoang tir 0 dén 2.
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Tét hon 1a 2-(2-hydroxy-5-R!-phenyl)benzotriazol khong chira bat ky nhém
c6 thé polyme héa ndo dugc chon tir cac gbc alylic, acrylic va metacrylic.

R! 13 nhém cdng hudng, tic 13, nhém tao ra sy cong hudng cho cAu tric. Néi
cach khac, R! ¢6 kha ning anh huong dén sy phan b dién tir qua cAu tric cong hudng.

R! & vi tri 5 trén nhém 2-phenyl ctia hop chét benzotriazol, tic 14, & vi tri para
tuong quan véi nhém hydroxyl. Nhom R! t6t nhat 12 nhém cho dién tir béi vi chung
6 kha nang tot hon dé 1am dich chuyén phé hép thu benzotriazol dén dau mau do,
tirc 13, dén chiu dai buédc séng cao. Tac dung dich chuyén mau do niy dan dén
nguyén liéu quang hoc c6 su tit ding ké hon trong viing mau xanh tim ciia ph6 nhin
thiy (400-450 nm), néi cach khéc chidu dai budc séng ngudng ngat 4nh sang cao hon.
Cac nhém R! déu hiéu qua hon vi chiing ¢6 tac dung cdng hudng dién tir manh. Tét
hon 13, R! ¢6 hing sé cong huéng Hammett or thip hon hoic bang -0,22. Theo
phuong 4n khéc, R! ¢6 héng s6 Hammett Gpara thap hon hoic bang -0,20, tot hon 1a
thép hon hodc béng -0,25.

R! tbt hon 13 dugc chon tir cdc nhém amin, hydroxyl, alkoxy, aryloxy,
alkylamin, arylamin, dialkylamin, diarylamin, (aryl)(alkyl)amin, formamido,
alkylamido, arylamido, alkylimino, va arylimino, tSt hon nita 13 tir cac nhém amin,
hydroxyl, alkoxy, aryloxy, alkylamin, arylamin, dialkylamin, diarylamin, va
(aryl)(alkyl)amin.

Theo mdt phwong an, R! 1a nhém cé cong thire O-R?, trong d6 R* 14 nguyén tir
hydro hodc nhém alkyl hodc aryl duoc thé hoic khong dugc thé, mach thing hozc
mach nhanh, t6t hon 13 nhém alkyl dwge thé hoic khong duoc thé, mach théng hoac
mach nhanh c¢6 chira tir 1 dén 14 nguyén tir cacbon, t8t hon nita 1a tir 1 dén 10 nguyén
ti cacbon, tdt hon nita 1a tir 1 dén 6 nguyén tir cacbon. R* tdt hon 13 nhém C1-C4
alkyl mach thiang hoic mach nhénh, ching han nhu nhém metyl, etyl, propyl hodc
butyl. Theo mot phuong &n, R* 1a nhém xycloalkyl hodc heteroxycloalkyl c6 vong
C5-C7 dugc thé tiy v bing cac nhém gidng nhau hoic khac nhau ma ¢6 thé duoc
chon tlr cing nhém nhu nhém R? dugce md ta dudi day, t6t hon 13 chudi alkyl mach
thang hodc mach nhéanh c6 chira tir 1 dén 6 nguyén tir cacbon, chudi alkoxy mach
thang hodc mach nhanh c6 chia tir 1 dén 6 carbon, nhém hydroxyl, va nhém amin.

R* t6t hon 12 nhém hydrocacbon (khong dugc thé).
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Theo phwong 4n khéac, R! 12 nhém c6 cong thirc NR*R*, trong d6 R* va R*
doc 1ap biéu thi cac nhém c6 thé duoc chon tir cac nhém giéng nhu 13 nhém R*.

Theo phwong 4n khéc, hop chét benzotriazol theo séng ché 14 2-(2-hydroxy-5-
R!-phenyl)benzotriazol trong d6 R! 12 nhém aryl carbonyl duge thé tily ¥ ¢ cong
thitc -C(=0)-Ar (dugc nbi qua nhém carbonyl). Nhém aryl Ar ndy t6t hon 13 duoc thé
bang mdt hodc nhiéu nhém cho dién tu, t8t hon 13 hai, t6t hon 13 dwogc chon tlr cac
nhém amin, hydroxyl, alkoxy, aryloxy, alkylamin, arylamin, dialkylamin, diarylamin,
(aryl)(alkyl)amin, formamido, alkylamido, arylamido, alkylimino, va arylimino.
Nhém R! aryl carbonyl dwgce wu tién 1a nhom 2,4-dihydroxyphenyl carbonyl.

Céc nhém R2 va R3 ddc 1ap v6i nhau biéu thi, cdc nhém héa tri mot gidng nhau
hodc khac nhau, ma t6t hon 13 duge chon tir nguyén tit hydro, nhém hydrocacbon
(ching han nhu alkyl) dugc thé hoac khong duoc thé, mach thang hodc mach nhanh,
no hoic chua no c6 chira tir 1 dén 12 nguyén tir cacbon, tét hon 14 tir 2 dén 10 nguyén
ttr cacbon, tdt hon nita 14 tir 2 dén 5 nguyén tir cacbon (nhém hydrocacbon dugc nbi
v6i nhém aryl qua nguyén tir cacbon), vi du nhom arylalkyl, va cac nhom chang han
nhu nhém hydroxyalkyl, aminalkyl, hydroxyl, thiol, amin, halo (flo, brom, iot hodc
clo), nitro, alkylthio, alkoxy, aryloxy, monoalkylamin, dialkylamino, axyl, carboxy]l,
alkoxycarbonyl, aryloxycarbonyl, hydroxysulfonyl, alkoxysulfonyl, aryloxysulfonyl,
alkylsulfonyl,  alkylsulfinyl, xyano, triflometyl, tetrazolyl, carbamoyl,
alkylcarbamoyl hodc dialkylcarbamoyl.

Céac nhom R2 tt hon 14 cac nhém gidng nhau hodc khac nhau dugce chon tir
nguyén tir hydro va nhém hydrocacbon dugc thé hodc khong dugc thé, mach thang
hodc mach nhanh c6 chra tir 1 dén 6 nguyén tir cacbon. R? tot hon 12 nhém cho dién
tur.

Theo mot phwong 4n, cc nhém R ddc 14p dugce chon tlir nguyén tir hydro va
nhom hydrocacbon dugc thé hoic khong duge thé, mach thang hoic mach nhénh cé
chira tir 1 dén 6 nguyén tir cacbon.

Theo phuong 4n khac, R® 14 nguyén tir hydro hodc nhém cdng hudng, ma tbt
hon 13 duoc chon tir halogen, xyano, amin, hydroxyl, mercapto, carboxy,
alkylsulfanyl va arylsulfanyl. R tét hon 1a nguyén t hydro hodc nhém rit dién tur.

Theo phwong 4n nay, nhém R? t6t hon 13 nguyén tir halogen & vi trf 4 hodc 5 trén
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nhém benzotriazol, tdt hon 14 nhém clo. R3 1y twéng 14 ndm & vi tri 5 trén nhém
benzotriazol.

Theo mot phuwong an, n = 0. Theo phuong an khéc, benzotriazol theo sang ché
khéng dugc thé ¢ vi tri 5 ciia vong benzotriazol. Theo phwong 4n wu tién, m = 0, 6
nghia 12 khéng c6 phan tir thé trén c4c nguyén tir cacbon ctia vong benzotriazol. Hop
chit duoc wu tién c6 cong thie (I) 12 hop chit ma trong d6n=m = 0, cu thé 13 hop
chét c6 cong thire (IT) va (I1D), trong d6 R4, R* va R* ddc 1ap biéu thi nguyén ti hydro
hodc nhom alkyl hoac aryl dugce thé hoac khong duge thé, mach thing hoic mach

nhanh nhu dwgc mo ta & trén:

4b

R\
OR’ N—R*
/N\ /N\
N (N N ()
N N
HO HO

Cu thé 13, 2-(2,4-dihydroxy-5-(2,4-dihydroxyphenylcarbonyl) phenyl)
benzotriazol, 2-(2-hydroxy-5-metoxyphenyl)benzotriazol, 2-(2-hydroxy-5-
butoxyphenyl)benzotriazol va 2-(2-hydroxy-5-amin phenyl)benzotriazol 1a pht hop
v6i sang ché.

Trong chét hip thu UV triazin, hydroxyphenyl triazin ddc biét pht hop, cu thé
14 2-[4,6-di(4-biphenylyl)-1,3,5-triazin-2-yl1]-5-[(2-etylhexyl)oxy]phenol.

Chét hép thu UV oxalanilit ¢c6 thé dugc chon tr nhém gdbm c6 N-(2-
etoxyphenyl)-N'-(4-isododexylphenyl)oxamit, N-(2-etoxyphenyl)-N'-(2-
etylphenyl)oxamit, va hdn hgp cua chung.

Luong chat hap thu UV duogc st dung trong sing ché 14 luong du dé tao ra su
bao vé thoa dang khoi anh sang xanh va anh sang UV nhung khong du nho vay ngén
chin sy vang héa. Chit hap thu UV thudng c6 mit & lugng nim trong khoang tir 0,05
dén 3 % theo khéi luong trong quan véi hgp phan long ¢6 thé polyme héa, t6t hon 1a
tir 0,1 dén 2,5 % theo khdi lugng, t6t hon 1a tir 0,15 dén 2 % theo khdi lugng. Can
tranh st dung luong chét hip thu UV rat cao vi ching c6 thé ngan chan ché pham

16ng khoi viée dong ran thanh nguyén liu ran hodc ¢6 thé dugc giai phong tir nguyén
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liéu rén da dwoc dong rin va 1am thodi bién tinh chét b& mit cia nguyén lidu rin da
dugc déng tin, cu thé 13 sy dinh.

Theo don séng ché ndy, thuat ngit "alkyl" nghia Ia gbc dya trén hydrocacbon
hoéa tri mot mach théng hodc mach nhanh, no hodc khong no, tdt hon 14 chtra tir 1 dén
25 nguyén tir cacbon. Thuét ngir alkyl bao gbdm nhém khong vong t6t hon 13 chira tir
1 d@n 8 nguyén tir cacbon chang han nhu nhém metyl, etyl, n-propyl, isopropyl, butyl
va n-hexyl, nhdm xycloalkyl tdt hon 1a chta tir 3 dén 7 nguyén tir cacbon, nhém
xycloalkylmetyl t&t hon 13 chira tir 4 dén 8 nguyén tir cacbon.

Thuat ngit "xylcoalkyl" ciing bao gdm nhém "heteroxycloalkyl", tirc 1a vong
don vong hoic da vong khong thom trong d6 mot hodc nhiéu nguyén tir cacbon ctia
(c4c) vong duoc thay thé bang nguyén tir khéc loai chang han nhr nito, oxy, photpho
hodc Ivu huynh. Nhém heteroxycloalkyl tét hon 1a ¢6 chta 1 dén 4 nguyén tir khic
loai ndi vong. Nhém heteroxycloalkyl c6 thé c6 chu truc chira mot hodc nhidu vong
khong thom. Trong cAu tric mang mdt vai vong, cac vong cd thé dugc dung hop,
duoc lién két cong hoa tri hodc dugce lién két thong qua nhém héa tri hai chung ching
han nhu nhém metylen, etylen hodc carbonyl. Nhém heteroxycloalkyl c6 thé c6 mot
hodc nhiéu lién két d6i cacbon véi cacbon hodc lién két d6i cacbon-nguyén tir khac
loai trong vong mién 14 vong ndy khong tr¢ thanh vong thom boi sw c6 mét clia ching.
Tét hon 13, nhém heteroxycloalkyl 13 vong don vong hodc hai vong, t6t hon nira 13,
vong don vong, trong d6 vong c6 chua tir 2 dén 6 nguyén tir cacbon va tir 1 dén 3
nguyén tr khac loai. Vi du minh hoa vé nhém heteroxycloalkyl bao gom, nhung
khong gi6i han ¢, aziridinyl, pyrolidinyl, piperidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, ~ thiomorpholin,  tetrahydrofuranyl, tetrahydrothiofuranyl,
tetrahydropyranyl, va pyranyl.

Thuét ngt nhém “alkyl duoc thé" nghia 1a nhém alkyl nhu dugc x4c dinh &
trén, duoc ndi qua nguyén tir cacbon sp? va dugce thé bang m6t hoic nhiéu nhém aryl
va/hodc cb chira mdt hodc nhiéu nguyén tir khéc loai chéng han nhu N, S hoac O. Vi
du vé& c4c nhom c6 thé duge d& cép bao gdbm nhém arylalkyl ching han nhu nhém
trityl (-CPhs), nhém benzyl hodc nhém 4-metoxybenzyl, nhém alkoxyalkyl, ddc biét
12 nhém dialkoxymetyl chang han nhu nhém dietoxymetyl hodc dimetoxymetyl,
nhém CH,CO2R!, trong d6 R!! biéu thi nhom alkyl hodc aryl dugc thé ty y.
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Thuét ngit “alkylen” va “alkylen duogc thé” twong ing v&i phién ban hoa tri hai
ctia nhém alkyl va nhém alkyl dugc thé nhu duge x4c dinh & trén.

Thuat ngit "nhém este" ding dé chi nhém c6 cong thire -C(O)OR', R' chi ra
nhém aryl hogc alkyl dugc thé tiy y.

Thuat ngli "aryl” dung dé chi gbc carboxyclic héa tri mot thom c6 chura chi
mot vong (vi du nhém phenyl) hodc mdt vai vong, tily y duoc dung hop, (vi du nhém
naphtyl hoic terphenyl), ma c¢6 thé dugc thé tiy y bang mot hodc nhidu nhém ching
han nhu, nhung khong gi6i han &, nhom alkyl (vi du metyl), hydroxyalkyl, aminalkyl,
hydroxyl, thiol, amin, halo (flo, brom, iot hogc clo), nitro, alkylthio, alkoxy (vi du
metoxy), aryloxy, monoalkylamin, dialkylamino, axyl, carboxyl, alkoxycarbonyl,
aryloxycarbonyl, hydroxysulfonyl, alkoxysulfonyl, aryloxysulfonyl, alkylsulfonyl,
alkylsulfinyl, xyano, triflometyl, tetrazolyl, carbamoyl, alkylcarbamoyl hodc
dialkylcarbamoyl. Theo céach khdc, hai vi tri lién k& ctia vong thom c6 thé dugc thé
bang nhém metylendioxy hodc etylendioxy.

Thuat ngit "aryl" cing bao gdm nhém "heteroaryl", tirc 12 vong thom trong dé
mot hodc nhidu nguyén tir cacbon ciia (céc) vong thom dugc thay thé bang nguyén tir
khéc loai chang han nhu nito, oxy, photpho hodc luu huynh. Nhém heteroaryl tot hon
12 ¢6 chita 1 dén 4 nguyén tir khic loai ndi vong. Nhém heteroaryl c6 thé c¢6 ciu triic
chtta mdt hodc nhidu vong thom, hoic cAu tric chtta mot hodc nhiéu vong thom duoc
ghép ndi v6i mot hoic nhiéu vong khéng thom. Trong cdu tric mang mdt vai vong,
cac vong c6 thé duoge dung hop, dugce lién két cong hoéa tri hodc dugce lién két thong
qua nhém héa tri hai chung ching han nhu nhém metylen, etylen hodc carbonyl. Vi
du vé& nhom heteroaryl 1a thienyl (2-thienyl, 3-thienyl), pyridyl (2-pyridyl, 3-pyridyl,
4-pyridyl), isoxazolyl, oxazolyl, phthalimidyl, pyrazolyl, indolyl, furanyl, quinolinyl,
phenothiazinyl, thiazolyl, (1,2,3)- va (1,2,4)-triazolyl, tetrazolyl, carbazolyl,
pyrazinyl, pyridazinyl, pyrimidyl, triazinyl, pyrolyl, imidazolyl, benzopyranonyl, va
chét tuong tw duge dung hop benzo cua ching. Tét hon 13, nhém heteroaryl 12 vong
don vong, trong d6 vong nay cé chua tir 2 dén 5 nguyén tir cacbon va tir 1 dén 3
nguyén tir khac loai.

Chét phu gia hap thu 4nh séng
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Chét phu gia hap thu 4nh sang dugc chita trong hat nano phén tan trong thau
kinh mit theo sang ché 13 hop chit ma c6 kha ning hép thu tia cuc tim, 4nh sing nhin
thiy va/hodc 4nh sang hong ngoai.

Cu thé 13, chét phu gia hép thu 4nh séng c6 thé dugc chon tir nhoém gbm cb
chat mau, chéng han nhu thudc nhudém hosc sfc td; chét phu gia hép thu anh sang
khong mau; va hdn hop cia chung. Vi du thich hgp vé thudc nhudm, sic tb va chét
mau 13 hop chit thudc ho azo hodc rhodamin hodc xyanin hodc polymethin hodc
meroxyanin hoic fluoresxein hodc pyrylium hodc porphyrin hodc phthaloxyanin hodc
]mﬂmhﬁcwmmmhﬁcthh@cMMmmhwcm®Mmeh®c
benzanthron ho#ic anthrapyrimidin hodc anthrapyridon hodc benzotriazol hodc
benzophenon ho#ic anthraquinon hogc triazin hodc oxalanilit; phitc hop kim loai
chéng han nhu cryptat hodc chelat d4t hiém; aluminat, silicat va aluminosilicat.

Theo phwong 4n cu thé, chat phu gia hép thy 4nh séng 14 chat mau, tic 12 ching
hép thu 4nh sang nhin thdy trong ving chiéu dai buéc séng gidi han.

Theo phuong an cu thé, chat phu gia hép thy 4nh sang 14 chét hép thu 4nh séng
xanh, tirc 12 chung hép thu 4nh sang nhin thdy trong dai mau xanh tim nim trong
khoang tir 380 dén 500 nm. Sy hép thu nay c6 thé 1a riéng biét, véi chét hap thu chon
loc ¢6 dinh hép thu & trong dai tir 380 dén 500 nm.

Khi chét phu gia hap thu 4nh séng 13 chit hip thu anh sdng xanh, thau kinh mat
thu duge c6 thé dic trung boi hé sb truyén anh sédng trung binh trong ving anh séng
xanh riéng biét, cu thé 13 trong ving tir 420 nm dén 450 nm. Tt hon 13, chat hap thu
anh sang xanh dugc chon sao cho thAu kinh mét thu duoc tir hop phan c6 thé polyme
héa theo sang ché c6 hé s truyén 4nh séng & trong ving 420 nm dén 450 nm (sau
day goi 1a TB%) thip hon 85%, tot hon nita 14 thip hon 75%.

Theo phuong 4n cu thé, chét hép thu anh sang xanh dugc bao gdm trong hop
phé‘m theo sang ché 13 Auramin O; Coumarin 343; Coumarin 314; Proflavin;
Nitrobenzoxadiazol; mau vang Lucifer CH; 9,10 Bis(phenylethynyl)anthraxen; Digp
luc a; Diép luc b; 4-(Pixyanometylen)-2-metyl-6-(4-dimetylaminstyryl)-4H-pyran;
2-[4-(dimetylamin)styryl]-1-metypyridinium  iodua, 3,3'-Dietyloxacarboxyanin
iodua, lutein, zeaxanthin, beta-caroten hoac lycopen hodc perylen; va hdn hop cta

chung.
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Theo phwong 4n khac, chat hap thu 4nh sang xanh bao gdm trong hop phan
theo sang ché 13 porphyrin hozc dan xuét ciia chiing. Mot s6 vi du vé porphyrin bao
gbm phitc hop mudi natri 3,10,15,20-Tetrakis(4-sulfonatophenyl)porphyrin; phirc
hop 5,10,15,20-Tetrakis(N-alkyl-4-pyridyl)porphyrin; phirc hop kim loai 5,10,15,20-
Tetrakis(N-alkyl-3-pyridyl)porphyrin, va phtc hop 5,10,15,20-Tetrakis(N-alkyl-2-
pyridyl)porphyrin, va hdn hgp cua ching, trong d6 alkyl dugc chon tir metyl, etyl,
butyl va/hodc propyl. T4t ca cac porphyrin nay thé hién kha ning hoa tan trong nudéce
it t6t va 6n dinh 1én dén 300°C. Vi du khic v& porphyrin bao gdm
tetraphenylporphyrin dugc proton héa hai 1an, magie octaetylporphyrin, magie
tetramesitylporphyrin, tetrakis(2,6-diclophenyl)porphyrin, tetrakis(o-
aminophenyl)porphyrin, tetramesitylporphyrin, kém tetramesitylporphyrin, kém
tetraphenylporphyrin, mudi Mg(II) meso-Tetra(4-sulfonatophenyl)porphin tetranatri,
mangan(III) 5,10,15,20-tetra(4-pyridyl)-21H,23H-porphyrin clorua
tetrakis(methoclorua),  5,10,15,20-Tetrakis(4-sulfonatophenyl)-21H,23H-porphin
mangan (III) clorua, 5,10,15,20-Tetrakis(4-sulfonatophenyl)-porphin-Cu(ID),
2,3,7,8,12,13,17,18-Octaetyl-21H,23H-porphin mangan(III) clorua, kém 5,10,15,20-
tetra(4-pyridyl)-21H,23H-porphin  tetrakis(methoclorua), 5,10,15,20-Tetrakis(4-
metoxyphenyl)-21H,23H-porphin coban(Il), 5,10,15,20-Tetrakis(4-metoxyphenyl)-
21H,23H-porphin, 5,10,15,20-Tetrakis(4-metoxyphenyl)-21H,23H-porphin sat (II0)
clorua, kém 5,10,15,20-tetra(4-pyridyl)-21H,23H-porphin tetrakis(methoclorua),
5,10,15,20-Tetrakis(1-metyl-4-pyridinio)porphyrin tetra(p-toluensulfonat),
5,10,15,20-Tetrakis(4-hydroxyphenyl)-21H,23H-porphin, 4.4' 4" 4" -(porphin-
5,10,15,20-tetrayl)tetrakis(axit benzoic).

Theo phwong 4n khac, chat hap thu 4nh sang xanh duoc bao gbm trong hop
phan theo séng ché 12 porphyrin kim loai, cu thé 14 porphyrin kim loai ky nuéc.

Theo phuong 4n khéc, chit hap thu 4nh sing xanh dugc bao gbm trong hop
phin theo sang ché 14 phirc hop kim loai trong d6 kim loai c6 thé 1a Cr(IIT), Ag(ID),
In(IIT), Mg(II), Mn(TIT), Sn(IV), Fe(Ill), hodc Zn(II). Phitc hop kim loai dua trén
Cr(1Il), Ag(Il), In(IIT), Mn(III), Sn(IV), Fe(Ill), hodc Zn(Il) cu thé c6 wu diém 1a
ching khong nhay axit va tao ra phic hop 6n dinh hon vi ching s& khong mat kim
loai & do pH<®6.
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Theo phuong 4n cu thé, chit phu gia hép thu 4nh séng 13 chat hip thu 4nh sang
mau xanh vang, tic 13 ching hap thu 4nh sing nhin thdy trong chiéu dai budc séng
ndm trong khoang tr 550 dén 610 nm. Sw hip thu nay c6 thé 14 riéng biét, v6i chat
hép thu chon loc c¢6 dinh hap thu & trong dai tir 550 dén 610 nm.

Khi chét phu gia hip thu 4nh sing 13 chét hép thy 4nh sang mau xanh vang,
thAu kinh mt thu dwoc c6 thd dic trung béi hé sb truyén dnh sang qua ving 4nh sang
mau xanh vang cu thé, cu thé 13 trong ving tlr 570 nm dén 590 nm. Tét hon 13, chit
hép thu anh sang mau xanh vang dugc chon sao cho thau kinh mat thu dugc tir hop
phan c6 thé polyme héa theo sang ché c6 hé s6 truyén 4nh sang & trong ving 570 nm
dén 590 nm (sau day goi 14 TG%) thap hon 85%, tot hon nita 12 thip hon 75%.

Khi chat phu gia hép thu anh sang la chAt mau, thiu kinh mét thu dugc c6 thé
dugc dic trung boi Chi S6 Do Vang YI rat thép, nhu duoc do theo ASTM E313 véi
vét chiéu sang C ngudi quan sat 2°. Y1 ¢6 thé dugc x4c dinh tir gia tri bd ba mau CIE
X, Y, Z théng qua mdi twong quan: YI= (127,69 X — 105,92 Z)) / Y. Thong thuong,
théu kinh mét thu duge ¢6 Chi S6 Do Vang thép hon 8, t6t hon 13 thip hon 5.

Chét mau ¢6 thé dugc chon trong Chi S6 Mau.

Theo phuong 4n cu thé, hdn hop cia thudc nhudém mau do va thude nhudm
mau xanh nude bién ¢ thé duoc st dung.

Luong chét phu gia hap thu 4nh sdng trong hat nano c6 thé nam trong khoang
tir 0,0001% theo khéi lugng dén 90% theo khdi Iwvong, cu thé 14 tir 0,01% theo khéi
lugng dén 50% theo khéi lwong, cu thé hon 12 0,1 dén 10 % theo khéi luong dua trén
khéi lwong ctia hat nano.

Hat nano

Theo séang ché, chit phu gia hép thu 4nh sang duogc bao nang trong hat nano
ma duoc phén tan trong thdu kinh mat theo séng ché, tirc 12 chét phu gia hip thu anh
sang dugc chira trong hodc dugc ghép trén hat nano nay.

Hat nano hoat dong nhu 1a vat chtra, trong do chat phu gia hép thu 4nh sang
duoc luu trit va dugc bao vé. Chét phu gia hép thu anh séng cd thé duoc phén tan
ddng nhét trong hat nano hogc ndm trong 18i cta hat nano. Chét phu gia hap thu 4nh

sang cling c6 thé ndm ¢ bé mat hoac ¢ bén trong phan rong cua hat nano.

-25-



37580

Trén thuc té, chat phan ng hoat dong tr hop ph?m theo sang ché, tic 1a céc
gbc tham gia vao su polyme héa gbc, s& khong thé khuéch tan trong phan bén trong
ciia hat nano. Néu chét phu gia hip thu 4nh sang nim trén bé mit hoic trong phén
rdng cua hat nano, chat phan tmg hoat dong c6 thé di dén chung, nhung khi tinh lru
dong cua chét phu gia duge ghép hodc dugc gift bi can trd, x4c sut x4y ra phan tmg
bi giam di va chét phu gia cling durge bao vé.

Trong nglt canh cua sang ché, thuat ngtt “hat nano” dwgc du dinh dé chi hat
dugc dinh 8 ¢6 hinh dang bét ky ¢6 kich thuéce, do dugc theo chidu dai nhét cua no,
nim trong khoang tir 1 nm dén 10 pm, tét hon 13 ndm trong khoang tir 10 nm dén 5
pm, nhu do dwoc bang phuong phép Tan Xa Anh Sang Pong duoc boc 10 trong ban
mo ta nay.

Hat nano theo sang ché dua trén polyme, tirc 1a ching c6 chira polyme, hodc
dua trén chit khoang, tirc 14 chiing c¢6 chira oxit khoang.

Theo phuong an uu tién, polyme hodc oxit khoang dugc chira trong hat nano
12 nguyén lidu trong sudt.

Theo phuong an thir nhat, hat nano ma dugc phén tén trong hop phan theo séng
ché c6 chira polyme.

Hat nano dua trén polyme c6 thé ¢6 nhiéu loai, chang han nhu vi du hat nano
latec, hat nano 18i vo, hat nano ma chét phu gia hép thu anh sang dugc ghép trén do,
hat nano dendrime, hat nano c6 chtra polyme cé diém néng chay cao hon 120°C. Hat
nano dua trén polyme c6 thé con dugc pht bang 16p bao ve.

Tét hon 14 hat nano dua trén polyme ndy c6 chtra polyme duge chon trong
nhém gdm c6 polyme acrylic, polyme vinylic, polyme alylic, va hdn hop cta ching.
T6t hon 13, hat nano dua trén polyme c6 chira polyme acrylic, tdt hon nita 14 copolyme
cua metyl metacrylat va etylenglycol dimetacrylat.

Hat nano dua trén polyme c6 thé dugc didu ché bing cach 1am bay hoi dung
moéi, két tiia nano, polyme héa nhii twong, polyme hda mat phén cach, sdy phun va tu
giot. Tt hon 1, hat nano dua trén polyme dugc diéu ché bang cach polyme héa nhii
tuong, chang han nhu polyme héa nhil twong mini hodc vi nhii trong.

Hat nano dua trén polyme chita chét phu gia hép thu anh sang c6 thé dugc diéu

ché bang cach polyme hoa nhii twong bing cach tron dung méi ching han nhu nuéc;
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chét phu gia hip thu 4nh sang, monome ching han nhu monome acrylic, monome
vinylic, monome alylic va hdn hop cta chung; chét xuc tac diu nhe chang han nhu
hop chét azo hitu co, mudi peroxodisulfat, peroxyeste hodc perketal; it nhét mot chit
hoat dong bé mit, tdt hon 13 chit hoat dong bé mit ion chéng han nhu natri
dodexylsulfonat; va tiiy ¥ tac nhan tao mang luéi. Viéc sir dung chét hoat dong bé
mit ion ¢6 loi 12 giup tranh duoc su hop nhét ciia céc giot nhd monome trong qué
trinh polyme hda va su két tu ctia céc hat nano sau khi polyme héa do luc day ion.
Viéc str dung chét xtc tac diu nhe c6 loi 12 ngan chin sy thoai héa cia chét phu gia
hép thu 4nh sing ma xdy ra véi chét xic tdc khit khe chang han nhu
peroxydicacbonat. Viéc st dung tac nhén tao mang ludi l1am déc c6 loi 1a hat nano do
d6 ngan chin sy ro ri clia chat phu gia hip thu 4nh séng ra khéi hat nano va ngan chin
su di chuyén cta gbc & bén trong hat nano trong qué trinh polyme héa thau kinh.

Theo mot sb phuong 4n, chit phu gia hap thu 4nh sang c6 thé copolyme hoéa
trong hat nano dua trén polyme. “Cé thé copolyme héa” c6 nghia 1a chét phu gia hap
thu 4nh sang chtra nhém phan tmg, chang han nhu nhém chwa no hodc nhém chie,
nhém phan tng nay c6 thé thiét 18p lién két cong hoa tri véi nguyén lidu duoc sir dung
dé diéu ché hat nano duya trén polyme.

Theo phuong an thi hai, hat nano ma dugc phén tan trong hop phan theo sang
ché c6 chira oxit khoang. Tt hon 12 hat nano dua trén khodng ndy c6 chira oxit khoang
duoc chon trong nhém gdm c6 SiO,, TiO,, ZrO,, ALO3, va hdn hop ctia ching.

Hat nano dua trén khoang c6 thé dwoc didu ché bing cich tong hop Stober
hodac vi nhll twong nghich.

Hat nano silic dioxit chtra chit phu gia hip thu 4nh sang c6 thé dugc diéu ché
bang cach tong hop Stober bang céch tron tetraetyl orthosilicat va chét phu gia hip
thu 4anh sang trong lugng du cia nude chira rugu c6 khéi lwong mol thap ching han
nhu etanol va amoniac. Trong phuong phap Stober, chit phu gia hép thu 4nh séng
phai dugc chtrc hoa dé c6 thé thiét 1ap lién két cong hoa tri véi silic dioxit, vi du dugc
silyl hoa bang silan thong thuong, t6t hon 12 alkoxysilan. Viéc tong hop Stober c6 loi
14 tao ra cac hat SiO; cing kich ¢ c6 kich thude c6 thé kiém soat.

Hat nano Silic Dioxit hodc Silic Pioxit-Kim Loai Oxit chira chat phu gia hap

thu 4nh sang c6 thé duoc diéu ché bang sy vi nhii twong nghich (nudc trong dau) bing
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cach tron pha dau, ching han nhu xyclohexan va n-hexanol; nudc; chéit hoat dong bé
mit ching han nhu Triton X-100; chét phu gia hép thu 4nh sang, mot hodc nhiéu tién
chét oxit khoang ching han nhu tetraetyl orthosilicat, titan alkoxylat va nhom alkoxit;
va tac nhan didu chinh pH chéng han nhu natri hydroxit. Trong phuong phap vi nhil
twong nghich, lugng 16n hon cia chét phu gia hép thu 4nh sdng phén cuc c6 thé dugc
bao nang trong chat nén oxit khoang so véi cac chit phu gia dugc bao nang nay bang
cach tdng hop Stober: hiéu suat bao nang c6 thé rét cao, do d6 tranh dugc sy lang phi
chat phu gia hip thu 4nh séng dat tién. Hon nita, phwong phap nay c6 loi 14 cho phép
kiém soat dé dang kich thuéc hat, ddc biét 1a trong truong hop vi nhil twong nghich.
Ngoai ra, phuong phap nay cho phép bd sung TiO,, ZrO, hodc Al,Os trong hat nano
silic dioxit.

Hat nano dua trén khoang thu dugc bing cach tong hop Stéber va vi nhii twong
nghich (nudc trong dau) duoc tao mang luéi mire do cao va duge phu bang nhém silic
dioxit ky nudc do d6 ngén chén sy ro ri cua chét phu gia hip thu 4nh sang ra khoi hat
nano va ngan chin su di chuyén ctia gc & bén trong hat nano trong qua trinh polyme
héa clia thau kinh.

Theo phuong &n wu tién, chi sb khuc xa cia hat nano ndm trong khoang tir 1,47
dén 1,56, tét hon 1a chi sb khuc xa cua hat nano giéng v&i chi s khuc xa cia monome
hoic oligome alyl dd dugc polyme héa, nhu dugc do theo ISO 489:1999. Trén thuc
té, khi chi s6 khuc xa cia hat nano gan v6i chi sb khuc xa cia monome hoic oligome
alyl da duoc polyme hoa, thdu kinh mét thé hién su tin xa 4nh sang it hon va do d6
su giam cudng do anh sang va/hodc do mo it hon.

Chi s6 khiic xa ctia hat nano dua trén polyme phu thudc vao loai monome hoéc
hdn hop monome ma dugce st dung dé diéu ché hat nano. Do d9, chi sb khiic xa cua
hat nano alylic 1a 1,5 va chi s6 khtic xa clia hat nano acrylic hodc vinylic ¢ thé dugc
tang 1én bing cach copolyme hda monome acrylic hodc vinylic véi monome chira
nhom thom.

Chi sb khiic xa cua hat nano dua trén khodng phu thudc vao loai oxit khoéng
hodc hdn hop oxit khodng ma dugc st dung d& didu ché hat nano. Do d6, chi s6 khuc

xa cua hat nano SiO2 nam trong khoang tu 1,47 dén 1,5 va chi sb khuc xa cta hat
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nano c¢6 chita hdn hop cta SiOz va TiOz, hdn hop ciia SiO2 va ZrO», hodc hén hop
ctia Si02 vd ALOs ¢6 thé dat dén 1,56.

C6 loi 13, hat nano thé hién kich thudc nam trong khoang tir 1 nm dén 10 pm,
tdt hon 13 tir 10 nm dén 5 pum, nhw dugc do theo phuong phap Tén Xa Anh Séng
bong. Trén thuc té, khi kich thudc cia hat nano nhé hon 10 pm, thau kinh mét thé
hién sy t4n xa 4nh sdng it hon va do d6 su giam cudng d§ anh sang it hon. Hat nano
nay c6 thé thu dugc truc tiép bang cach polyme héa vi nhil twong, hodc bing cach
lam giam kich thuéc cua ching nho bude nghién.

Luong hat nano trong hop phan nam trong khoang tir 0,001 dén 1 % theo khoi
luwong, t8t hon 12 tir 0,0025 dén 0,1 % theo khéi lvong dua trén khdi lugng cua hop

phan.

Quy trinh san xuét thiu kinh mét

Quy trinh dugc thuc hién dé san xuét thdu kinh mét duoc md ta ¢ trén, c¢d chira
cac budc:

a) cung cAp monome hoic oligome ma chét nén c6 thé duoc diéu ché tir do;

b) diéu ché chét phu gia hap thy 4nh sing dugc chia trong hat nano ¢ dang bot
ma c6 thé phan tan trong monome hodc oligome hodc ¢ dang dich phan tan
ctia hat nano trong chat 1ong ma c6 thé phan tn trong monome hoc oligome;

¢) cung cAp chét xtc tic dé khoi dau su polyme héa ciia monome hodc oligome
nay;

d) cung cap chit hap thu UV;

e) tron monome hodc oligome, hat nano, chét xtic tic va chét hép thu UV dé thu
duoc hop phan 1ong c6 thé polyme héa ma hat nano duge phan tan trong do;

f) ling dong tly ¥ hop phan long c6 thé polyme héa trén co chét;

g) déng rin hop phan long c6 thé polyme héa.

Tét hon 13, cht xtic tdc duoc bd sung dudi dang thanh phan cubi cling.

Tét hon 13, d6ng rén 1a dong rin nhiét.

Sau d6 thau kinh mét c6 thé dugc pha bing mét hodc nhidu chét phit chire ning
duoc chon tir nhém gdm c6 chit pht khang mai mon, chit phu khang phan xa, chat
pht chdng ban, chat pha chong tinh dién, chét phu chéng swong mi, chit phii phan

cuc, chat pht mau va chat pha thay d6i mau.
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Nhu ding trong ban md ta ndy, chit phtt ma dugc néi dén duoc ling trén bé
mit cia co chit duoc xac dinh dudi dang chét pht, ma (i) ndm bén trén co chét, (ii)
khong nhét thiét tiép xuc v6i co chat, ma c6 thé néi ring mot hogc nhiéu 16p trung
gian c6 thé dwoc sip xép gifta co chit va 16p dang xét, va (iii) khong nhét thiét bao
pht hoan toan co cht.

Théu kinh mét duoc xdc dinh trong ban mé ta nay dudi dang thdu kinh ma
duoc thiét ké @& khép véi khung kinh deo mét dé bao vé mat vi/hoic diu chinh viée
nhin. Thiu kinh mét nay c6 thé 13 thau kinh mét khong hiéu chinh (con dugc goi 12
thAu kinh phéng hogc v tiéu) hogc thau kinh mét higu chinh. Théu kinh hiéu chinh
6 thé 13 thAu kinh mét tiéu cy, hai tiéu cu, ba tiéu cu hodc ting dan.

St dung chét phu gia hp thu 4nh sang dugc chira trong hat nano

Séang ché ciing dé cap dén viéc st dung chét phu gia hap thu 4nh sang dugc
chira trong hat nano dé ngan chin su thoai héa ca chét phu gia hip thu 4nh sang nay
bing chét xuc tic dé khéi dau sy polyme héa cua monome hodc oligome. Viéc ngan
chin su thoai héa cua chét phu gia hép thy 4nh séng bang chat xtc tac ¢6 thé dugc
d4nh gia bang cach so sanh phd hap thu ctia hop phn truée khi polyme héa véi phd
hip thu ctia thiu kinh mat sau khi polyme hoa. Néu phé hip thu cta thiu kinh mat
thé hién cung su giam do truyén dbi véi chidu dai budc séng hip thu 16n nhat ctia
chit phu gia hép thu 4nh sang, c6 thé gia dinh rang chét phu gia hap thu 4nh sang
khong bi thoai hoa do chét xtic tac trong qué trinh polyme héa.

Cu thé 13, su thoai hoa cua chét phu gia hép thu anh sang do chét xtc tac trong
qué trinh polyme héa tao ra san pham thodi hda ma dan dén sy vang hoa khong mong
mudn cua thau kinh. Theo phurong 4n wu tién, viéc st dung chét phu gia hap thu 4anh
sang dugc chua trong hat nano ngén chén su vang hda cua thau kinh mit da duoc
déng ran.

Bay gid sang ché s& duge mo ta chi tiét hon bang cac vi du sau ddy ma dugc
dwa ra chi nhadm muc dich minh hoa va khong dugc du dinh 1a 1am gigi han pham vi
cta sang ché theo bat ky céch nao.

Vi du thuc hién sang ché

Phuong phap do
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Céc phép do sau day dugc thuc hién trén thau kinh day 2 mm & tAm ctiané va
da duoc 1am sach bang ruou isopropyl.

Do truyén anh sang trung binh (hogc binh quan) trong ving tir 420 dén 450 nm
(TB%) duogc tinh tir dudng cong do truyén do dugc theo ISO 8980-3-2003.

Kich thudc cta hat nano dugc do bang phuong phap Tan Xa Anh Sang Pong
tiéu chuan. Ky thuit nay do su bién dong phu thudc thoi gian & cudng dd cua anh
sang tan sic tir huyén phu ctia hat nano trai qua chuyén dong Brownian ngiu nhién.
Phan tich c4c bién dong cudng d6 nay cho phép xac dinh hé sb khuéch tan, ma, viée
st dung mbi quan hé Stokes-Einstein ¢4 thé dugc biéu dién dudi dang kich thudc hat.

Heé sb do mau cua thiu kinh theo sang ché dugc do theo hé thdng do mau qubc
t& CIE L*a*b*, tirc 13 dugc tinh trong khoang tir 380 dén 780 nm, 14y v4t phat séng
tiéu chuan D 65 & goc t6i 15° va ngudi quan sat dugc tinh dén (goc 10°).

Nguyén li¢u

Trong céc vi du nay, cic hop chét sau day dugc st dung:

Thanh phin S6 CAS Chtic ning

CR-39® 142-22-3 monome alyl

monome alyl

CR-39E ® (nhu duoc bdc 16 trong
US7214754)
SK-1.60 ® monome khong alyl

2, 5(hoac 2, 6)-bis(iso-
xyanatometyl)- 74091-64-8 |monome khong alyl
Bixyclo[2.2.1]heptan

Pentaerythritol tetrakis
) 7575-23-7  |monome khong alyl
mercaptopropionat
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4-Mercaptometyl-3,6-dithia-1,8-
131538-00-6 |monome khong alyl

octandithiol
IPP 105-64-6  |chét xtc téc
Dimetyl thiéc clorua 753-73-1 chit xtic tac
Zelec UN chét phu gia
monome dé diéu ché hat
metyl metacrylat 80-62-6
nano dua trén polyme
tac nhan tao mang ludi
etylen glycol dimetacrylat 97-90-5 dé didu ché hat nano dua

trén polyme

2,2'-Azobis(2,4-
dimetylvaleronitril) (AIVN)

4419-11-8  |chét x(c tac

tién chat cua hat nano

tetraetyl orthosilicat (TEOS) 78-10-4 ,
dua trén khoang chat

natri dodexylsulfat (SDS) 151-21-3  |chathoat dong be mdt
ion

Triton X-100 9002-93-1  |chét hoat dong bé mit

Vi du 1: Do hép thu cia chit hap thu UV

Céc chat hép thu UV khac nhau dugc st dung. Do hép thu cua chét hép thu
UV duoc do trong dung dich etanol chira 0,4mM/I chit hap thu UV, & chiéu dai budce
séng 400 nm, trong cuvet thach anh day 2mm. Phép do duoc thuc hién c6 tham chiéu
dén etanol tinh khiét 1am mau tréng (Bang 1)
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Chét hap thu UV Do hip thu & 400 nm
Chiguard BP-6 (131-54-4) 0,027

UV24 (131-53-3) 0,01
2-(2-Hydroxy-5-metoxyphenyl)benzotriazol 0,121
2-(2-Hydroxy-5-amin phenyl)benzotriazol 0,403

2-(2,4-dihydroxy-5-(2,4-

dihydroxyphenylcarbonyl) phenyl) 0,190
benzotriazol

2-(2-hydroxy-5-butoxyphenyl)benzotriazol 0,123
Seesorb 703 (3896-11-5) 0,057
Eversorb 109 (83044-89-7) 0,035
Sunsorb 327 0,040
Tinuvin 928 0,048

Vi du 2: Didu ché hat nano dua trén khoang chét chira chét phu gia hap thu 4nh
sang bang vi nhil trong nghich

Vi du 2a: Tron hon hop xyclohexan (7,5 ml), n-hexanol (1,8 ml), Triton X-100
(1,5 g), OMNISTAB™47 (40 mg, cd san tir Deltachem Co; Ltd), TEOS (0,1 ml) va
amoni hydroxit 30% (0,06 ml) trong thoi gian 24 gid. Sau do, bd sung axeton va thu
gom hat béang céch ly tam, rira bang etanol va 1am khd. C4c hat nano c6 kich thudce
cung kich c& tép trung trén 100 nm va chi sé khic xa twong tmg v6i silic dioxit két
tua, khoang 1,47.

Hat nano dugc phéan tan trong CR-39 (12,5 % khéi lwong hat nano trong
monome) dé diéu ché mé chinh (Mau chinh 2a).
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Vi du 2b: Troén 7,56g Triton X-100, 5,86g hexan-1-ol, 23,46g xyclohexan,
1,6ml nudc khir ion, 0,32ml dung dich xanh metylen (CAS: 61-73-4, dung dich trong
nuée 1% khéi lugng) ma 13 chit phu gia hap thu 4nh séng, 0,4 ml TEOS, va 0,24 ml
dung dich amoni hydroxit 30% trong nudc va khudy & nhiét do trong phong trong
thoi gian 24 gio.

Sau 24 gid, bd sung mot thé tich axeton (khoang 50ml) vao dung dich thu
duoc, va thu gom hat béng cach ly tam, rua béng axeton hodc nudc, lam kho qua dém
& nhiét do trong phong, va t trong 10 & nhiét d§ 80°C trong thoi gian 3 gio.

Sau d6 phén tan lai 0,2g hat nano khoang da dugc 1am kho thu duoc trong diéu
kién khudy tir tinh trong xap xi 20ml axeton va hat zirconi ¢6 kich thuéc 1 mm lam
tac nhan nghién. Cubi cling loc hdn hop dé loai bé hat zirconi. Sau d6 bd sung 99,8¢
CR-39® va rit axeton ra dudi chan khong dé thu duoc mé chinh (MAu chinh 2b).

Vi du 2c¢: Tron 7,56g Triton X-100, 30 ml hexan-1-ol, 7,2 ml xyclohexan,
1,6ml nuéc khir ion, 0,32ml dung dich xanh metylen (CAS: 61-73-4, dung dich trong
nuéc 1% khédi lwgng) ma 14 cht phu gia hip thu 4nh séng, 0,4 ml TEOS, va 0,24 ml
dung dich amoni hydroxit 30% trong nudc va khudy & nhiét do trong phong trong
thoi gian 24 gio.

Sau 24 gio, bo sung mot thé tich axeton (khoang 50ml) vao dung dich thu
dugc, va thu gom hat bé’mg cach ly tam, rira bang axeton hoic nuéc, 1am khd qua dém
& nhiét do trong phong. Céc hat nano c6 kich thudc cung kich ¢& bang 100 nm va chi
sé khiic xa twong tng vdi silic dioxit két tia, khoang 1,47.

Hat nano dugc phan tan trong CR-39® nhu trong vi du 2b, dé diéu ché mé
chinh (M4u chinh 2c¢).

Vi du 2d: Vi du 2¢ duoc 1ap lai (Mau chinh 2d), ngoai trr 1,76ml nudc khir
ion duoc sir dung thay vi 1,6 ml va 7.4 g Triton X-100 thay vi 7,56 g. Céc hat nano
¢6 kich thudce cung kich ¢& bing 80 nm.

Vi du 2e: Vi du 2¢ duge 13p lai (Mau chinh 2e), ngoai trir 2,16 ml nude khir
ion dugc str dung thay vi 1,6 ml va 7 g Triton X-100 thay vi 7,56 g. C4c hat nano c6
kich thudc cung kich ¢& bang 50 nm.

Céc vi du tir 2¢ dén 2e cho thay rang ti 1& ctia nude khir ion va Triton X-100

x4ac dinh kich thudc cudi ciing cua hat nano: ti 1€ cang cao, hat nano cang nho.
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Vi du 2f: Vi du 2¢ duoc 1ap lai (MAu chinh 2f), ngoai trir 1,44 ml nudce khir ion
duoc st dung thay vi 1,6 ml va 7 g Triton X-100 thay vi 7,54 g. Ngoai ra, 0,16 ml
dung dich 5,10,15,20-Tetrakis(4-sulfonatophenyl)-porphin-Cu(Il) (TSPP-Cu(I))
(0,01M trong nudc khtr ion) duge bo sung. Hat nano c6 kich thude cung kich c& bang
100 nm.
Téc nhan hép thu anh sang khic duge st dung véi cing quy trinh didu ché,
nhu dugc tém tit trong bang A dudi day.
Bang A
M sb Chi S6
Mau Sic (C.1)
60730
Tim Axit 43

Phéan tr

42090
Xanh Nudéc Bién
Axit 9
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M3 sb Chi S6
Mau Sic (C.L)

42051

Xanh Nudc Bién
Axit 3

(Xanh Nuéc
Bién Géc V)

20470
Den Axit 1

42045
Xanh Nudc Bién
Axit 1
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M4 s6 Chi S6
Mau Séc (C.L)
TSPP-Cu(Il)

Phéan tu

Vi du 3: Diu ché hat nano dua trén khoéng chét chtra chit phu gia hép thu anh
sang bang vi nhii twong nghich, véi chi s6 khuc xa cao hon 1,5.

Vi du 3a: Hat nano thu dugc trong vi du 2¢ dugc dua vao trong dung dich trong
nudc cua tetrabutyl orthotitanat (TBOT) 36,5% theo khéi luong.

1 g hat nano thu dugc trong vi du 2b duogc phan tan trong 25 ml hon hop
nuéc/etanol 20:1 (theo thé tich). Sau d6 bd sung 1,85 ml HCI (dung dich trong nudc
37% khéi luong) trong hdn hop. Khudy phan tmg bang thanh tir tinh trong thoi gian
15 phut. Sau d6, bd sung tung giot 9,1 g tetrabutyl orthotitanat (TBOT) va khudy lién
tuc hon hop trong thoi gian 3 gid ¢ nhiét do trong phong.

Léng 16p mong titan dioxit trén hat nano dua trén silic dioxit, thu dugc hat
nano 131 vo. Rita c4c hat nano nay véi etanol, lam kho ¢ nhiét d9 trong phong sau do
1 ¢ nhiét do 180°C trong thoi gian 2 gio va c6 kich thudce clung kich ¢& bang 100 nm
véi chi s6 khuc xa khoang 1,54.

Meé chinh dugc diéu ché (MAu chinh 3a) nhu trong vi du 2b, nhung st dung Monome
Nhua Quang Hoc SK-1.60 (duoc cung cép boi Jiangsu Shikexincai Co., Ltd.) 1am
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monome acrylic thay vi CR-39®. M¢ chinh trong, khong mo, khi chi sb khiic xa cua
hat nano va monome hau nhu khép véi nhau.

Vi du 3b: Vi du 3a duoc 1dp lai, ngoai trir 15,0g TBOT dugc bd sung. Hat nano
¢6 kich thude cing kich ¢& bing 100 nm véi chi s khic xa cao hon 1,55.

Meé chinh dugc diéu ché (MAu chinh 3b) nhu trong vi du 2b, nhung st dung 4-
Mercaptometyl-3,6-dithia-1,8-octandithiol thay vi CR-39®. M¢ chinh trong, khong
md, khi chi s6 khiic xa ctia hat nano v monome hau nhu khép véi nhau.

Vi du 4: Diéu ché hat nano dua trén khoang chét chira chét phu gia hép thu anh
sang biang quy trinh Stober, véi chi s6 khuc xa khoang 1,47.

B6 sung 384 ml metanol trong chai 1000ml. Sau do, bd sung 96 ml NHsOH
(dung dich trong nudc 30% khéi lwong) va 6,4 ml xanh metylen (CAS: 61-73-4, dung
dich trong nuéc khir ion 2% khéi lwong). Khudy hdn hop (khudy c6 tir tinh) & 400
vong/phtt trong thoi gian 10 phut. Sau do, bd sung ting giot 3,2 ml TEOS va khudy
& tbe dd 800 vong/phiit trong thoi gian 2 gid.

Sau khi phan tng hoan thanh, kiém tra kich thu6c hat bang Tan Xa Anh Séng
Dong. Kich thude hat trung binh 1a khoang 200-230 nm (cung kich ¢d).

Chuyén hdn hop vao binh thét b day tron dé cho bay hoi trong thoi gian 1 gid
dé 1am giam thé tich metanol tir 500 xuéng 100 ml, sau dé, ly tam & téc do 4000
vong/phtt trong thoi gian 45 phut. Léy dich ndi bé mit ra va thu lai hat nano duéi
dang dich phén tan dugc cd déc trong metanol.

Sau d6 1am sach hdn hop hai 1in bang quy trinh sau day: B6 sung 50 ml
metanol va nghién bing siéu &m dé tai phan tan hat. Thu gom hat nano béang céch ly
tam & tdc do 4000 vong/phut trong thoi gian 30 phit.

Lam khé hat nano bing khong khi ¢ nhiét do méi trudng qua dém, sau d6
nghién trong cdi agat. Sau d6 u hat nano & nhiét d§ 180°C trong thoi gian 2 gio.

Tron 0,3 g hat nano v6i 99,7 g monome CR-39 trong chai 250ml. Mé chinh
duoc nghidn siéu Am trong thoi gian 30 phut. Ap dung ly tam & toc do 4000 vong/phit
trong thoi gian 30 phut dé loai bo hat két tu. Thu gom dich ndi bé mét dé thu dugc
mé chinh (Mau chinh 4).

Céc tac nhan hép thu 4nh séng dugc liét ké trong bang A & trén dugc s dung

vGi cting quy trinh diéu ché.
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Vidu 5: Didu ché hat nano dua trén khoang chét chita chat phu gia hap thu 4nh
sang béng quy trinh Stdber, véi chi sb khtc xa cao hon 1,5.

Hat nano thu duoc trong vi du 4 dugc dua vao trong dung dich trong nude cua
tetrabutyl orthotitanat (TBOT) 36,5% theo khéi lwong.

Phén tan 1 g hat nano thu dugc trong vi du 4 trong 25 ml cta hén hop 20 thé
tich nudce: 1 thé tich etanol. Sau d6 bd sung 1,85 ml HCI (dung dich trong nuée 37%
khdi lwong) trong hdn hop. Khudy phan tmg bang thanh tir tinh trong thoi gian 15
phit. Sau d6, bd sung tling giot 9,1 g tetrabutyl orthotitanat (TBOT) va khudy lién tuc
hdn hop trong thoi gian 3 gid & nhiét do trong phong.

Ling 16p mong titan dioxit trén hat nano dya trén silic dioxit, thu dwoc hat
nano 181 vo. Rira c4c hat nano nay véi etanol, lam khd ¢ nhiét d§ trong phong sau dé
1 & nhiét 6 180°C trong thoi gian 2 gio va co kich thude cung kich ¢& bang 200-230
nm v6i chi s6 khiic xa khoang 1,54.

Mé chinh dugc diéu ché (MAu chinh 5) nhu trong vi du 4, nhung st dung
Monome Nhya Quang Hoc SK-1.60 (dugc cung cép béi Jiangsu Shikexincai Co.,
Ltd.) 1am monome acrylic thay vi CR-39®. M¢ chinh trong, khong mo, khi chi 56
khtc xa cua hat nano va monome hau nhu khép véi nhau.

Vi du 6: San xuét thiu kinh mét theo séng ché

Vidu6.a:
Sosinh | Thiu | Thiu | Thiu | Thiu | Thiu
kinh 1 | kinh 2 | kinh 3 | kinh 4 | kinh S
Nguyén X .
Phan theo khoi lugng
liéu
CR39® 94,5 92,0 28,0 34,0 94,5 94,5
CR39E® 2,0 2,0 2,0 2,0
biall
y 66,0
terephthalat
Dialyl
g 60,0
isophthalat
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Xanh
metylen 0-009
Mau chinh
4

IPP 3,2 3,2 3 2.9 3,2 3,2
Chiguard
BP-6
Uuv24 0,3
Mau A 0,3

3,0 3,0 3,0 3,0 3,0

0,3 0,3 0,3 0,3

Tao ra hop phén c6 thé polyme héa bang cach can va tron cac thanh phan trong
cbc thi nghiém & nhiét do trong phong. Trude hét tron CR39® va cubi cling 1a
CR39E® hoic dialyl phthalat. Ngay khi dong nht, bd sung chét hip thy UV va tron
cho dén khi phan tan hoan toan. Sau dé bd sung xanh metylen (du6i dang dung dich
trong CR39®) hodc hat nano trong mé chinh va lai tron céc chét chtra trong cde thi
nghiém cho dén khi phan tin hoan toan. Cudi ciing, bd sung IPP va khudy k¥ hdn hop
nay, sau d6 khtr khi va loc.

Sau d6 nhdi vao khudn hai mat phing bang thiy tinh dudng kinh 71 mm bing
hop phén nay bing cach sir dung dng tiém va thuc hién sw polyme héa trong 10 dién
di diéu chinh trong d6 nhiét do dugc ting dan dan tir 45°C 1én 85°C trong thdi gian
15 gid sau d6 giit khong ddi & nhiét d 85°C trong thoi gian 5 gid. Sau d6 thdo khudn
ra va thiu kinh thu duoc ¢6 do day 2 mm tai tAm ctia né.

Fig.1 thé hién do truyén anh sang (%T) 1 d6i véi ving 4nh sang tir 330 nm dén
780 nm (chiéu dai budc séng) cua hop phan c6 thé polyme hoéa & trang thai long
(dudng nét dit) va do truyén anh séng (%T) cua thau kinh so sanh sau khi polyme
hoa (dudng nét lién). RS rang 13, xanh metylen c6 mét trong hop phén Iéng (90 phan
triéu, tao ra do truyén tdi thiéu & 650 nm) va bién mét sau khi polyme hoa (do truyén
khéng t6i thiéu), do su thodi héa trong qué trinh polyme hoa.

D6 truyén 4nh sang (%T) ciia thiu kinh theo séang ché 1 d6i v6i ving 4nh sang
tir 330 nm dén 780 nm (chiéu dai budc séng) duge thé hién trén Fig.2. Quan sat thay
d6 truyén nhé nhat khong dang ké & xung quanh 580-600nm, két hop véi su hép thu
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cia xanh metylen. Trén thuc té, xanh metylen di vao trong vién nang (90 phan triéu
clia vién nang, dbi véi dwong lugng 2 phén triéu ctia xanh metylen) bi thoéi hoa trong
qua trinh polyme héa. So sanh cac dudng cong nét lidu tir Fig.1 va Fig.2 chimg minh
r3 rang wu diém cla su bao nang xanh metylen: 2 phén triéu ctia xanh metylen da
duoc bao nang c6 hiéu qua trong khi 90 phén triéu ctia xanh metylen khong dugc bao
nang bi thodi hda hoan toan.

Cudi cing, ngudi ta c6 thé quan sat 13 rang rang & dudi 400 nm, 4nh sang
khong duge truyén mot chit nao (do truyén 4nh sang thip hon 1% Ién dén 404 nm)
va anh sang duogc truyén it hon mot chut ¢ 420-450 nm tao ra do truyén anh sang
trung binh ¢ 420-450 nm 13 TB=80%, chung t6 su hép thu dang ké cta 4nh sing mau
xanh tim HEV, khoang 20%. Ngoai ra, do truyén & 430 nm 12 80%.

Anh sang truyén qua thau kinh so sanh va thiu kinh theo sang ché 1 thé hién

cac thong s6 do mau sau day:

So sanh Théu kinh 1
L* 95,5 94,87
a* -3,0 2,4
b* 6,9 3,4
Yi (E313 C/2°) 8,8 32

Do d6, thiu kinh mét theo sang ché ¢6 chira thube nhudém di dugc bao nang
theo sang ché thé hién su thoa hiép tdt gitta su hép thu 4nh sang xanh va mau sic du
(YT dudéi 5), trong khi th4u kinh mét so sanh c6 chita thuéc nhuém khéng dwgc bao
nang thé hién Chi S6 Do Vang cao.

Céc thiu kinh theo sang ché 2 va 3 thé hién hiéu ning tuong ty nhu thiu kinh
theo sang ché 1.

Ngoai ra, cac thau kinh theo séng ché 1 dén 3 thu duoc thoa man tét ca cac yéu
cau co hoc thong thudng.

Cubi cung, cac thdu kinh 4 va 5 duge didu ché bang cung quy trinh, nhung
thay thé chat hip thu UV Chiguard BP-6 bang UV24 (0,3%) hodc 2-(2-Hydroxy-5-

metoxyphenyl)benzotriazol (mau A dugc luu y trong bang 1; 0,3%) dé thu duoc thau
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kinh v&i TB=70% hodc TB=88% (lan luot) va c4c thong s6 do mau twong tur ciia 4nh

sang dugc truyén.

Vi du 6b:

Phin theo
Nguyén li¢u ki lwong
2, 5(hoac 2, 6)-bis(iso-xyanatometyl)- 50.54
Bixyclo[2.2.1]heptan
Pentaerythritol tetrakis mercaptopropionat 23,87
4-Mercaptometyl-3,6-dithia-1,8-octandithiol 23,47
Mau chinh 3b 4,00
Seesorb 703 0,012
Dimetyl thiéc clorua (DMC) 0,04
Zelec-UN 0,07

Béang 3

San xuét hdn hop pha trén monome bang cch can va tron cac thanh phan trong
bang 3 theo cach thuc sau day.

Pau tién tron 2, S(hodc 2, 6)-bis(iso-xyanatometyl)-Bixyclo[2.2.1]heptan,
DMC, va Zelec UN ® & nhiét dd trong phong dudi chan khong trong thoi gian 1 gio.
Ngay khi dong nhét, lam mét hon hop xudng dén 5°C sau d6 truyén khi N2 vo bén
trong chai dé gidi phéng chan khong. Sau do, bd sung Pentaerythritol tetrakis
mercaptopropionat, 4-Mercaptometyl-3,6-dithia-1,8-octandithiol va Mau chinh 3b
sau d6 khudy hdn hop cho dén khi phan tin hoan toan duéi chan khong ¢ nhiét do
5°C. Giai phéng chan khong bang céach thay thé Na.

Lam ddy khu6n hai mit phing ¢ dudng kinh 71 mm bang hdn hop monome
bang cach str dung dng tiém. Chu ky polyme hoa bt dAu & nhiét d6 15°C va sau d6
ting tir tir nhiét d 1én 130°C trong thoi gian 16 gio va gilt khong d6i trong thdi gian
3 gio. Sau d6 thao khuon ra va thu duoc thAu kinh sach c6 d6 day tAm 2 mm.

Vi thau kinh nay, anh sang khong duoc truyén mot chiit ndo & dudi 400 nm
vi d6 truyén & 430 nm 13 80% va 4nh séng dugc truyén thé hién Chi S6 Do Vang
thap.
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YEU CAU BAO HOQ

1. Thau kinh mét c6 chira co chat phirc hop c6 chira:

a) chit nén thu duoc bang cach polyme hoa it nhét mot monome hoic oligome
alyl hodc khong alyl trong su c6 mét cua chét xuc tac dé khoi dau su polyme
héa ciia monome hodc oligome nay,

b) it nhit mot chét phu gia hép thu 4nh sang dugc chura trong hat nano ma duge
phan tan trong chét nén niy,

¢) it nhat mot chat hap thu UV,

trong d6 do truyén quang hoc qua thAu kinh mét day 2 mm thip hon 1% d6i véi mdi
chidu dai budc séng 4nh sang nim trong khoang tir 280 dén 400 nm, va cao hon 65%

doi v6i anh sang c6 chieu dai bude song 430 nm.

2. Théu kinh mét theo diém 1, trong dé chét nén duoc chon tir nhwra déo nhiét, nhu
polyamit, polyimit, polysulfon, polycacbonat, polyetylen terephthalat,
poly(metyl(met)acrylat), xenluloza triaxetat hodc copolyme cta ching, hodc dugc
chon tr nhya nhiét cimg, nhu copolyme olefin vong, homopolyme hodc copolyme
cta alyl este, homopolyme hodc copolyme cua alyl cacbonat ctia rugu da chirc béo
hodc thom mach thing hodc mach nhanh, homopolyme hodc copolyme ctia axit
(met)acrylic va este cua chiing, homopolyme hodc copolyme ctia thioaxit (met)acrylic
va este cta chung, homopolyme hodc copolyme cua uretan va thiouretan,
homopolyme hodc copolyme cta epoxy, homopolyme hodc copolyme cta sulphua,
homopolyme hodc copolyme cua disulphua, homopolyme hodc copolyme cua
episulfua, homopolyme hodc copolyme cua thiol va isoxyanat, va dang két hop cua

chung.

3. Théu kinh mét theo diém 1 hodc diém 2, trong d6 chit phu gia hip thu 4nh sang
duoc chon tir chit mau, nhu thubc nhudém hoic sic td, chét phu gia hép thu anh sang
khoéng mau hodc hdn hop cta chung, t6t hon 1a chét phu gia hip thu 4nh séng 13 chat

mau.
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4. Théu kinh mét theo diém bét k¥ trong s cac diém tir 1 dén 3, trong d6 hat nano c6
chira polyme, tot hon 13 hat nano c¢6 chtra polyme dugc chon trong nhém gdm c6

polyme acrylic, polyme vinylic, polyme alylic, va hén hop ctia chlng.

5. ThAu kinh mét theo diém bat k¥ trong s cac diém tir 1 dén 3, trong d6 hat nano c6
chira oxit khoang, t6t hon 13 hat nano c6 chtra oxit khoang duge chon trong nhém

gdm ¢6 Si0s, TiO, Zr0,, Al03, va hdn hop ctia ching.

6. Thau kinh mét theo diém bAt k¥ trong s cac diém tir 1 dén 5, trong d6 hat nano c6
kich thuéc ndm trong khoang tir 1 nm dén 10 pm, tot hon 1a tir 10 nm dén 5 pm, nhu

duoc do theo phuong phap Tan Xa Anh Sang Dong.

7. ThAu kinh mét theo diém bét k¥ trong sb cac diém tir 1 dén 6, trong d6 luong chét
phu gia hép thu 4nh sang trong hat nano nim trong khoang tir 0,0001% theo khdi
lwong dén 90% theo khéi luong, cu thé 13 tir 0,01% theo khéi lwong dén 50% theo
khéi luong, cu thé hon 12 tr 0,1% theo khi luong dén 10 % theo khdi luwong dua trén

khoi lugng ctia hat nano.

8. Thau kinh mét theo diém bat ky trong s cac diém tur 1 dén 7, trong d6 luong hat
nano trong hop phan nam trong khoang tir 0,001% theo khéi luong dén 1% theo khdi
luong, tdt hon 13 tir 0,0025% theo khéi lugng dén 0,1 % theo khdi lugng dya trén

khdi luong ciia hop phan.

9. Théu kinh mét theo diém bat ky trong sb céc diém tir 1 dén 8 trong d6 chat hap thu
UV duoc chon tu:

a) dan xuét benzophenon, cu thé 13 2,2'-dihydroxy-4,4'-dimetoxybenzophenon,
2,2'-dihydroxy-4-metoxybenzophenon va 2,2'4.4'-
tetrahydroxybenzophenon; hoac

b) dan xuit benzotriazol, cu thé 13 2-(2-hydroxy-3-tert-butyl-5-metylphenyl)-5-
clo-2H-benzotriazol va 2-(2H-benzotriazol-2-yl)-6-(1-metyl-1-phenyletyl)-4-
(1,1,3,3- tetrametylbutyl)phenol; hodc
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¢) hop chét clobenzotriazol c6 it nhat mot nhém este, cu thé 12 hop chét c6 cong

thace (IV)
R‘CE M -t
= =
! R

HG

trong d6 A 12 nhém héa tri hai, R! 1a nhém clo, cdc nhém R? 14 c4c nhom hoa tri mot
gidng nhau hoic khéc nhau, n 12 s6 nguyén nim trong khoang tir 1 dén 3, va R® 1a
nhom alkyl hodc aryl dugc thé hodc khong duoc thé, mach théng hodc mach nhanh,
v6i diéu kién 13 hop chét clobenzotriazol khong chira nhém c6 thé polyme hoa bét ky
dugc chon tir céc gbe alylic, acrylic va metacrylic; hodc
a) 2-(2-hydroxy-5-R'-phenyl)benzotriazol, trong d6 R' 1a nhém cong huong
dugc chon tlr cdc nhdm amin, hydroxyl, alkoxy, aryloxy, alkylamin, arylamin,
dialkylamin, diarylamin, (aryl)(alkyl)amin, formamido, alkylamido,
arylamido, formyloxy, alkylcarboxy, arylcarboxy, alkylimin, va arylimin, cu

thé 12 hop chét ¢ cong thirc (1)

R1
N
3 =\
| Rﬁm—@ N 0
N R2
HO "

trong @6 R! 1a nhom cong huéng, cac nhém R? 14 cdc nhoém héa tri mot gidng nhau
hodc khac nhau, n 1a sb nguyén bﬁng 0 hoic 1, nhém R? 12 c4c nhém hoa tri mot giéng
nhau hoic khac nhau, m 12 s§ nguyén nim trong khoang tir 0 dén 2; hodc

b) dan xuét triazin; hozc

¢) dén xuét oxalanilit; hoic

d) hdn hop ctia chung.
10. Quy trinh san xuét théu kinh mét theo diém bat ky trong s6 céc diém tir 1 dén 9,

¢d chtra céc bude:

a) cung cap monome hodc oligome ma chat nén c6 thé duoc diéu che tir do;
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dilu ché chét phu gia hip thu 4nh sang dugc chua trong hat nano ¢ dang bot
ma c6 thé phan tan trong monome hoic oligome hodc ¢ dang dich phén tan
ctia hat nano trong chét 1ong ma c6 thé phén tan trong monome hogc oligome;
cung cép chét xiic tac dé khéi diu su polyme héa cia monome hozc oligome
nay;

cung cAp chat hip thu UV;

tron monome hodc oligome, hat nano, chét xuc tac va chét hép thu UV dé thu
duoc hop phan 1ong c6 thé polyme héa ma hat nano dugc phan tan trong do;
l&ng dong tiy ¥ hop phan léng c6 thé polyme héa trén co chét;

déng rén hop phan léng c6 thé polyme héa.
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