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Nghién ciru ché tao chat phat quang Nhom Tris-8 Hydroxy Quinoline
(Algz) dung cho muc in offset bao mat
Research on Fabricating Luminescent Substance of Aluminum Tris-8 Hydroxide Quinoline (Algs)
for Offset Security Ink
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Tém tat

Muec in offset khéng mau phat quang cé tng dung quan trong tao nén yéu t6 bdo mat cho cac sdn phém in
ngay cang duoc tng dung rat phong phi. Trong thanh phan muec, p/gment phat quang quyét dinh tinh chét
bdo mét cta murc. Mot trong nhiing pigment phat quang duwoc str dung nhiéu la nhém tris-8 hydroxy
quinoline (Algs). Pac diém cua Algs la dwéi nguén anh sang kich thich UV 365nm, Algs hép thu va phat
quang buéc séng ttr 510nm-520nm. Bai bao nay trinh bay két qua nghién ctru, ché tao, xac dinh céu truc
ctia Algs sao cho c6 c6 dé bén nhiét, kha nang phét quang cao va kich thuéc hat Algs ndm trong khodng
5um. Béng viéc khéng ché céc yéu t6 céng nghé (chon NasCOs & chét tao moi truvong kiém PH=8 cho phan
trng, CH30H la dung méi hoa tan qH, ...) cua phan tng tong hop Algs voi cac phuong phap phan tich hién
dai d4 téng hop duoc tinh thé Alqgs co kich thire hat chid yéu nam trong khoang 5 pm, ¢6 dg tinh khiét 95%-
98% phu hop dé lam pigment ché tao muc in offset bdo mét. Trén co sé Algs téng hop duoc da ché tao
duoc muec in offset bao mét tir 10% khoi luong Algs ¢é do nhét 24.430 Pa.s, c6 cuong do phét quang tuong
dwong véi cuwong do phat quang cta mue SICPA-Thuy sy nhung c6 buwéc séng phat quang 514.432 nm,
khéc buwdc séng phat quang ctia muc Thuy sy la 580.086nm.

Twr khod: Myec in offset, pigment,nhdm tris-8 hydroxy quinoline (Algs), phat quang, bao mat.
Abstract

Having important application to bring security factor for printing products, fluorescent colorless offset printing
ink is more and more widely applied. Among the substances of content, fluorescent pigment determines the
security property for this kind of ink. One of the most widely used fluorescent pigments is tris-8 hydroxy
quinoline aluminum (Algs). The characteristic of Algs is absorbing and emitting 510 to 520nm wavelength
under 365nm UV light source. This article presents the results of research, fabrication and determination of
Algs structure to ensure that the thermal stability, high fluorescence and particle size within 5 um. By
controlling the technological factors (NasCOs selected as the alkalic medium at PH as 8 for the reaction,
CHsOH selected as the dissolving solvent of gH, ...) for the Algs synthesis reaction with modern analytical
methods, the authors synthesized Alqs with crystal particle size mainly around 5 um, the purity 95% -98%
that is quite suitable as the pigment for security offset printing ink fabrication. Based on Algz synthesized, it
is fabricated security offset printing ink from Algs amount 10% in weight with its viscosity as 24,430 Pa.s,
fluorescent intensity the same as SICPA-Swiss ink but its wavelength as 514,432 nm quite different from the
wavelength of SICPA-Swiss ink as 580,086nm.
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1.Giéi thiéu vé tng dung trong phuong tién truyén thong quang
hoc hitu co va cac thlet bi quang dién. Tinh chat
quang hoc cia Algs gdm tinh chét hap thu tia cuc tim
UV va tinh chat phat ra anh sang trong vung nhin
thay V6i cuong do phat xa rat cao va n dinh [1,2 3]
O Viét Nam, hién tai chua c6 cong trinh nao céng bd
phuong phép nghién ctu che tao Algs dé tng dung
ma chi nhap nguon Algs sin co trén thi truong tng
dung trong ché tao cac thiét bi dén OLED. Trong bai
béo nay, chung toi trinh bay noi dung nghién cau, ché
*Dia chi lién hé: (+84) 913.510016 tao, xac dinh ciu trac va tinh chit quang hoc cua
Email: thangcnin@yahoo.com

Nhom tris 8-hydroxy quinoline (Algs) lan dau
tién duoc s dung vao ndm 1987 bdi Tang va Van
Slyke véi ung dung phd bién lam chit phat quang
hiéu qua trong cac thiét bi phat sang hitu co (OLED).
Viéc phat hién ra diot phat sang hitu co dya trén nén
nhom tris 8-hydroxy quinoline 12 mét budc dot pha
cong nghé quan trong trong nhiéu thap ky nghién ciru

77



Tap chi Khoa hoc va Cong nghé 124 (2018) 077-080

Algs[4,5,6]nhdam wng dung trong ché tao muc in
offset bao mat [7,8].

2. Nguyén vit liéu va phwong phap nghién ctru

Phuong phap tong hop Algs: Algs dugc tao
thanh tir phan tng trao doi gitta 8-hydroxy quilonin
(gH) véi mot nguon ion AR* theo phuong trinh phan
ung:

3gH + AP = Algz + H*

Dic diém cua phan tng: gH hau nhu 1a khong
tan trong méi trudng nudc ether, dé tan trong moi
truong ancol va axit nhu: CH3OH, C;HsOH,
CH3COOH... Trong d6, qH dé tan hon ca trong moi
truong CH3OH. Mit khac, day 1a phan ung hai chiéu,
dé thu duogc lugng két tia I6n nhat, can tién hanh cho
phan tng chuyén dich theo chiéu tir trai sang phai. Do
d6, phan mg duoc thuc hién trong méi truong kiém
(PH>7), mdi trudng kiém cé thé dwoc tao boi mot sb
dung dich nhu Na;COs, NH4OH... Trong pham vi bai
bao nay Iya chon NaCOs 1a chat tao moi truong kiém
va PH cuia phan tng bang 8, nhan biét bang gidy do
chi thi PH, CHsOH la dung méi hoa tan gH, ngudn

AlF* duoc Iay tr nguon AI(NO3)s.9H0 hoan tan
trong nudc cat hai lan. Két tia tao ra duoc raa bang
nudc cat mot lan dén méi truong trung tinh, loc két
tua siy kho ¢ nhiét do 80°C dén khdi lugng khong
doi.

Nhu vay, nguyén liéu tong hop Algs gom gH,
CH30H, APP*, Na,COs, nuéc cit mot lan, nudc cat hai
lan.

2.1. Nguyén vit ligu

a. 8-Hydroxy-quinoline (CsH7NO)- 99%: viét tit: qH;
xuat xu Puc - loai hdp nhua 1kg.

b. Aluminum nitrate nonahydrate (Al(NO3)3.9H20) -
98%: xuat x bic - loai hop nhya 500g.

c. Methanol(CH3sOH): xuit xr Viét Nam - loai can
nhya 25 lit.

d. Natri cacbonat(Na2COs) : xuit xtr Pirc - loai hop
nhya 500g.

e. Nude cat mt lan (H,0): xuét xit Viét Nam
[ NuGe cdt hai lan (H;0): xuit xtr Viét Nam
0. Muc tring trong suot: xuat xir hing siegwek- Dtic
(dung ché tao muc in bao mat — muc 3.6)
i. Muc khong mau phdt quang md mwc 3NY1092
hang san xuat Sicpa- Thuy ST
2.2. Phwong phdp nghién ciru
Phuong phap phd phit xa huynh quang tia X

(phé PL) do cudng do phat quang cua pigment tai
phong thi nghiém Nano Quang-bPién tir (LaNopel),
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Vién Tién tién Khoa hoc va Cong nghé (AIST),
truong Dai hoc Bach khoa Ha Noi.

Phuong phép kinh hién vi dién tir quét (SEM)
trén thiét bi JEOL TEM 5410 NV cua Vién V¢ sinh
Dich té Trung wong.

Phuong phap phd hap thy hong ngoai-trén may
quang pho ké hong ngoai FTIR 4010 (Ptic) tai phong
thi nghiém bd mén Hoa dau, Khoa K¥ thuat Hoa hoc,
Trudng Pai hoc Bach khoa Ha Noi

Phuong phéap phan tich nhiét trong lugng (TGA)

_ Phuong phap ché tao muyc in offset phat quang
bang may nghién ba truc-SDY2000-Hang buhler
Thuy s¥.

3. Két qua va thio luin

3.1. Anh huéng ciia 1y 1¢ mol /mol qH/AF*dén khi
nang tqo két tiia khi gist nguyén nong dg ion AP,
tang nong do qH

Nim maiu két tia dugc tao thanh tir phan tng
bang cach giit nguyén khbi lugngAI(NO3)s la 8,7g;
tang khoi luong qH tir 10,1g dén 20,1g sau khi dem
phan tich khdi lwong két tua, két qua phan tich duoc
thé hién trong bang 1 du6i day:

Bang 1. Khdi lufqng‘ké't tua thu dugc khi gilt nguyén
nong do AI®*, ting nong do qH

LuonggH | LuongAI(NOs)s9H,0 | 1¥1€ | Luong
™| “lgam) *(gam) ?,3'/2,?' ‘;g;ﬁ;‘
1 10,1 8,7 3,00/1 | 8,06
2 12,6 8,7 3,75/1 | 9,17
3 15,1 8,7 450/1 | 10,56
4 17,6 8,7 5,25/1 | 11,44
5 20,1 8,7 6,00/1 | 11,44

Tai ty 1¢ t6i vu mol/mol gH/AI®*= 5,25/1, két tua
thu d}IQC la 16n nhat. Ty 1¢ két tua thu duoc so voi ly
thuyét 1a 107,5%.

Két qua trén cho thiy luong két tua thuc té cua
phan tmg 16n hon so v6i lwong két tia tinh theo ly
thuyét 1a 7,5%. Didu nay duogc giai thich la do khi sdy
kho két tiia dén khoi lugng khong ddi nhung co thé
van con thanh phan 4m chua bay hoi hét.

3.2. Khao sdt cwong dj phdt huynh quang ciia Algs
o {512, 21.367)

= 25000 }

600 800 1000
Burde somg (i)
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Hinh 1.Cuong d phat huynh quang cua mau Alqs
g véi ty 1& mol/mol gH/AI®* toi wu
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3.3. Hinh dang va kich thwéc hat két tia tris 8-
hydroxy quinoline aluminum (Algs)

Hinh 2. Anh chup SEM méu Algs phong dai 5000 lin

Tir két qua chup SEM cho thdy Algs gdm nhiéu
méang két khoi 16n, phan bd khong déu, kich thudc
nam trong dai tir 100 nm dén 10 pm (6 khoanh bén
trai), kich thudc hatcha yéu 1a ndm trong khoang 5
um (6 khoanh bén phai). Piéu ndy ching to Algs thu
dugc phu hop dé lam pigment ché tao myc in offset.

3.4. Dj tinh khiét ciia sin pham:

Kétﬂ tua sau khi duoc séy kho dén khéi luong
khong doi, Phén tich nhiét bang phwong phap TGA.
Nhiét do quét tr 25-900°C, toc d6 nang nhiét
10°C/phut

Figure: CruciblezAI203 100 i
1503/2015 Procedure: LM (Zon 1)
e e |

Mass variation: -56173 %

Peak 2052027 %

56,173%. Khi ting nhiét tir 600°C try 1én thi khoi
lwong mau khong thay dbi. Giai thich vé su sut giam
khéi lwong trong giai doan nay d6 1a do qua trinh
phan hily ctia hop chit Alqs thanh Al,O3, CO2, NO,
H0. Khéi lugng mau con lai sau giai doan 3 khoang
25% khéi lugng mau ban dau, sé liéu nay tinh toan
phi hop vai khdi lwong Al,Os tao thanh.

Tir cac két qua trén duong cong TGA cho théy
qué trinh tdng hop Algs trong didu kién du gH co thé

tao dugc san phiam cudi cing gém 95%-98% la
Algs.2H;0 con lai tuong tmg 1a 5%-7% 4m.

3.5. Ddnh gid ciu tric Alqs bang phé hong ngogi

%Transmittance

9%Transmittance

Hinh 5.Ph6 hong ngoai clia Algs

Tirhinh 4 va 5 phé 7h6ng ngoai cua gH vaAlgs ta co
ban két qua doc pho:

Bang 2. Bang két qua doc phd IR cua qH va Algs

b —— Vi tri nhom
B dao dong (cm™) aH Al
I T T T e VOH _trong mréc dm 3460,2 34315
. N , VOH_tydo 1205,9
Hinh 3. Duong cong TGA cua Alqs Vo 5035
- Giai doan 1: ¢ nhi¢t 46 dusi 160°C, 4o giam VN-AI 414

khoi lugng cham va dat 5% khoi hIc_n}g mau tai v o 1433,8; 1383,3; 1468,7;
160°C.Pay la qua trinh bay hoi ciia nuée 4m c6 trong €€ (henhanthom) 19472 2: 1507,8 [1500,7
mau A1q3 VC-H (vong thom) 3050,7 3049,9

- Giai doan 2: tir 160°C dén khodng 250°C, do  |/C0 s Sra
giam khoi lugng nhanh trong ving nhiét do 180°C VeN ’ :

dén 225°C va xuit hién mot pic thu nhiét trén duong
cong entanpy tai 206,2°C. Do giam khdi lugng miu
trong giai doan nay 1a 7,605%. Vi khéi luong giam
sut nhu vay c6 gia tri tinh dugc béng khéi lugng cua
2 phan tir nuGe trong mau

- Giai doan 3: tir nhiét d6 250°C dén 600°C. bay

1a qua trinh thu nhi¢t manh tai nhiét do 412,8°C, do
giam khoi lugng mau so vdi ban dau la khoang
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Tir két qua doc phd IR trong bang 2 cho thiy vi
tri dao dong cia nhém —OH trong phan to qH da
khong con sau khi tao thanh Alqgs. Thay vao do la su
xuét hién céc dinh pic dic trung méi cia —O-Al va —
N-AlL Diéu nay ching t6 da xuat hién céu tric cta
phurc.

3.6. Ung dung Algs ché tao muc in offset bio mgt

Algs tao ra dugc dem phan tan trong muyc in
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offset tring trong bang may nghién ba truc voi ty 1¢
Algs tuong timg 1a 5%, 7,5%, 10%, 12,5% dugc dem
di do d6 nhét bang may do do nhdt brookfield va do
phd phat xa dé xac dinh cuong d6 phat xa cao nhit tai
budc song phat xa twong (mg va so sanh véi 01 mau
muc phat quang vang cua Thuy Si. Két qua do cuong
do phat xa va d6 nhé6t cia muc dugce thé hién trong
bang 3.

Bang 3.Cuong dg phat quang va do nhét cua muyc ché
tao tir phan % khoi lugng tuwong ting cua Alqs

Phan % A s ong do Budc son,
| T | o | Sit T
trong muc ' (au) (nm)
1 50 21,815 15.185 513,183
2 7,5 23,122 15.997 514,686
3 10,0 24,430 16.895 514,432
4 12,5 25,737 17.732 514,147
Muc
5 Thuy S§ 19,200 16.544 580,086

Nhan thdy cac miu muc in offset phat quang
ché tao tir cac ty 18 % Alqgs khac nhau c6 do nhot ndm
trong khoang 21,815 Pa.s dén 25,737 Pa.s nim trong
tiéu chuin do nhét ciia muc in offset 1a tir 20 Pa.s-100
Pa.s, tuy nhién dé thuan tién khi so sanh véi muc cua
Thuy si, myc in offset bao an dugc ché tao tir 10%
khéi luong Algs ¢6 cuong d6 phat quang 13 16.895 au
twong duong cuong do phat quang 16.544 au cua
muc Thuy si.

4. Két luan va kién nghi

Theo bang 1, két qua da khang dinh tai ty 1& tbi
wu mol/mol qH/AI*-5,25/1. Ty 1¢ giita lugng két tia
thuc t& thu duoc so véi luong két tua tinh theo ly
thuyét 1a 16n nhét, dat 107,5%.

Két Eﬁa thu dugc co6 cuong dd phat xa cao nhét
(I-max) bang 21.367 au ung v&i bude song phat xa 1a
512,078 nm.

Hat Algsthu dugc c6 hinh dang 1a cac khbi g
ghé, goc canh khac nhau. Kich thudc nim trong dai
tir 100 nm dén 10 pm phan bd khong déu. Tap trung
nhiéu nhat trong khoang 5 um.

Hat Algs thu dugc la cac phan tor Alqz.2H20 véi
hém lugng 95%-98%, con lai 2%-5% la cac thanh
phan am.

Pa khang dinh dugc c’érlu tric phén tir Algstao
thanh dung nhu theo 1y thuyét bang phwong phap pho
hong ngoai.

Muc in offset bao mat ché tao tir 10% khdi
luong Alqz c6 o nhét 24.430 Pa.s nam trong khoang
d6 nhét cho phép ciia muc in offset va c6 cuong do
phat quang tuong duong vdi cuong do phat quang
cua myc thuy sy. Budc song phat quang 514.432 nm
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khac véi budce song phat quang ctia muc Thuy sy 1a
580.086nm.

Nhom nghién ctru khang dinh Algs dugc ché tao
theo phuong phap trén hoan toan chu dong san xuit
va dap tng nhu cau tmg dung trong nudc;Algs tao ra
dap tmg du diéu kién sir dung lam pigment phat
quang cho muyc in offset bao mat.
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