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TOM TAT

D4 nghién ¢u phan tng Hng hyp va tring bp khoi mao king tia & ngaai cua diu vo hat
diéu acrylat hoa (DVHA). B4 xacdinh dugc ring phin ung acrylat héa ali vo hat diéu
(DVHD) bang glyxydyl metacrylat (GMA) &y ra nhanh chéng trondiéu kién duong hrgng
mol cia DVHD va GMA, cé nit benzyltrietyl amoni clorit i ham kong 0,8 % éng khi
lwong aia DVHD va GMA, nhét d6 phan ttng 100°C. Cac nhém epoxy trong iphan ttng Hau
nhu chuyén héa hoan toan sau 150 phagipling trongdiéu kién néu trén. Tuy nhiénan phii
dirng phin tng tredc thi gian néu tréré tranh to gel trong kbi phan tng.

Nho tac ding héa do cia mach hydrocacbon trong DVBL, cac nhom acrylat trong
DVHDA co the trung lop nhanh chéngdat den mic chuyn hoa 100 % khi trongéhcd not
lwrong nhd chat khoi mao quang 1.184 védurgc chieu tia tr ngaai.

Phin @ng dong tring lyp cia cac nhom acrylat va céac liéét koi caa DVHD ciing xay ra
trong qua trinh trungdp quang @a €.

Tir khoa: dau vo hat diéu, acrylat hoa, trungdp quang.

1. MO PAU

Khai thac, & dung c6 héu qui diu vo hat diéu (DVHD), mot sin phim phy caa cong
nghiép ché bién hat diéu, tir 1au da thu hat 8 quan tdm ga nhéu nha nghiénieu [1 - 9]. C6
thanh pln chinh la cacdanol [1, 6, 7]aLdVO hat diéu tach ling phrong phap nfét c6 the bién
d6i theo nhéu hréng, ko nén cacan pham coung ding trong ndt sd linh wrc [2, 4 - 9]. Trong
d6, phin tng m vong nhém epoxyi@ nhém hydroxyl phenol trong DVMva din xut tao nén
cac din xuit cia DVHD c6 nhém epoxy, acrylairsdyng trong nét sd linh wrc ding da duoc
thdng bao [8, 9].

Bai bao nay trinh bay éh s6 két qua nghién ¢u ting hop DVHD acrylat héait DVHD
tach king nhit thuong phim, glyxydyl metacrylat va pim ang tring kvp khoi mao king tia tr
ngaai cua sin phim acrylat héa.
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2. THUC NGHIEM
2.1. Nguyén lgu, hoa cHit

—Déu w hat diéu (DVHD): Sir dung laai thuong pHim trén th truong Viét Nam, la nat
hén hop cia cacdanol vaas pham tring kyp nhiét (dime, trime) aa cacdanol.

— Glyxydyl metacrylat (GMA): éa hdng Merk®uc), cé cong thc nhr sau:

o
CH,=C—C—0O—CH,—CH—-C
2 C % < /Hz
O O

— XUc tac: Benzyltrietyl amoni clorit (BAC)@ hang Merk#tc), c6 cong thc nhr sau:

CH,  CoHs
N+ Cl-
/N
CoHs  CoHs
— Chit khoi mao quang ghg gbc 1.184 @ia hang Ciba (Thy Si).

2.2. Téng hop DVHD acrylat héa

Phan tng acrylat héa DVHRiwgc tién hanh trongtidu kién duwong hrong mol @ia cacdanol
va GMA, c6 mt 0,8 % tong hrgng xdc tac BAC. DVHD, GMA va xuc tadc BAGiugc dua vao
binh diu ba & c6 din thiét bi khudy va sinh han. Rim ang dugc thyc hién & nhiét d6 100°C.
Céc miu cia hon hop phin tng duoc ly ra theo cac khimg thyi gian xacdinh dé phan tich pa
hong ngai.

2.3. Tao hé khdu mach quang

Hé khau mch quangiuoc tao bing cach #n déu dhu vo hat diéu acrylat hda (DVIDA),
1.184 theo tlé trong rgng DVHDA/I1.184 = 100/1.

2.4. Kh&u mach quang

Khau mach quangduoc thrc hién trén may cliu tia tr ngaai FUSION UV model F 300S
(My) tai Vién K§ thuat nhiét doi, Vién Khoa lvc va Cong nghViét Nam. May caién thiy ngan ap
sut trung binh i cuong d6 &nh séang 250 mW/cmkhi téc do bing chugn 5 mét/phdt, @i 1an
chiéu quadeén tronging Wi thoi gian 1,2 gidy cldu.

2.5. Phan tich Bng ngaai

Phan tich Bing ngai nguyén lgu va Bn hop cia phin tng theo thi gian duoc thec hién
trén may FT-IR, NEXUS 670, Nicoletia My tai Vién Ky thuat nhiét déi, Vién Han 1am Khoa
hoc va Cong nghViét Nam. Mau dugc tao mang trén vién KBr.

Bién ddi cAc nhémdinh chic dugc xéacdinh dra vao g thayddi cua arong do hap thy dic
trung dia chdng. § bién doi nay duoc xacdinh mt cachdinh hrgng bing phrong phép i chuan
theo arongdo caa hip thy tai 1591 cnit dic trung cho daddng hoa tr caa vong benzen, khéng thay
déi trong qué trinh pin tng.
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3. KET QUA VA THAO LUAN
3.1. Téng hep DVHDA tir DVHD va GMA

Cac Kt qua phan tich & ki khi tinh @ing cao (HPLC) & hop khdi phé cho thiy thanh
phan chinh éa DVHD tach ling nhit s dung trong céng trinh nghiénira nay 1a nét hdn hop
cua cacdanol va cacus prim dime hda, trime hoaia cacdanol. Céng tic hda ke aia cac
chit nayduoc gia thiét nhe sau:

A Q0 QL

OH

Pho hong ngai cia DVHD, GMA va tbn hop DVHD, GMA, BAC truéc va sau 1 @i
phan ttng & 100°C duoc trinh bay trén hinh 1.

Tir hinh 1 ¢6 th théy trén plo hdng ngai ciia DVHD c6 cac Ap thy tai 3378 cn, 3008 cri,
2926 va 2855 cif) 1594 crit dac trung cho nhém hydroxyl phenol, liégtkd6i (caa vong benzen,
trén mach hydrocachor vi tri meta trong vong thm), nhém -CH-, vong benzen. Trén pthdng
ngaai cua GMA c6 cac fip thy tai 1722 cnif, 909 va 844 cih 1051 crif, 1636 va 816 cihdic
trung cho nhém cacbonyl, nhém epoxy, nhom ete vikigddi acrylat.

Truyén qua (%)

3 . . . n . . . n . . . n

4000 3000 2000 1000

S5 séng (crit)

Hinh 1.Ph hdng ngai cia GMA (a), DVHD (b) va Bn hop DVHD, GMA, BAC treée (c) va sau
60 phut pln ang & 100°C (d).
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Pho hong ngai cua ton hop DVHD, GMA va BAC tuée khi tién hanh phn ing acrylat
héa c6 cadinh hip thu néu trén ea cac kp phﬁn V6i chuyén dich khong nhiu caa dinh rﬁp
thu dic treng cho nét sd nhémdinh chic trong Bn hop phin ung so i phd caa trng hyp chit
riéng €. Vi dy, dinh hp thy cia nhém acrylat trén phhong ngai cia GMA la 816 crit, con
trong ptd cua Bn hop 1a 814 crit. Binh Hip thy cia nhdm epoxy trén prhong ngai cia GMA
la 909 cr, con trén ph caa Bn hop phan tng 1a 914 crt... Tuy nhién, trén phhong ngai
cia tn hop DVHD, GMA va BAC sau 60 phut gh tng fu nhr khéng con cadinh Hip thu
tai 914 cm' va 845 crit dac trung cho nhém epoxy,udng do hap thy tai 1051 cni dac trung
cho nhom eteihg léndang K trong khi arongdo hap thy tai 2926 va 2855, 1594 cindic trung
cho nhém -Ch va vong benzenal nhx khong thaydéi. Can cha y fp thy dic trung cho
nhom hydroxyl tuy khdng thag/ol nhiéu w& cuong do nhung thaydol vé dang va c6 s chuyén
dich aiadinh hip thy vé phia $ séng bn hon (tir 3378 cmt chuyén dén 3430 crit). Diéu nay c6

thé giai thich king phin tng my vong nhém epoxy trong GMAua hydroxyl phenol,ab lién Iét
ete va nhom hydroxyl ancoldntheo & do:

OH

I
0 O—CHz—CH —CHz-0~C-C=CH,
Il
©{ HACT—CH~CHzO"CG=CH, —» o o

o} CHg3
Tu cac Kt qua nghién ¢u phd hdng ngai néu tréndd hra cton cac lap thy tai 914 cmit,
1051 cmi va 814 crit dac trung cho nhdm epoxy, liénékete, lién Kt d6i acrylatdé xac dinh
dinh lrong bén ddi cua cac nhondinh chrc nay dra vao Bp thy noi chuan tai 1594 cni dic
trung cho vong benzen.
Bién ddi cia cac nhémiinh chic nghién éu trong qua trinh acrylat hoa DW¥Hbang
GMA ¢ 100C dugc trinh bay trén hinh 2.
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Hinh 2.Bién doi nhom epoxy ¢), lién It ete @) va lién Kt doi acrylat (a) trong qua trinh pin
ung acrylat héa DV bing GMA & 100°C.

Tur hinh 2 c6 th thdy phan tng acrylat héa DVIB bing GMA & 100°C khi c6 mit BAC

xay ra nhanh chéng. Sau 150 phisipking nhém epoxyia GMA da chugn héa lu nhr hoan
toan, trong tng Wi lugng nhom eteab thanh nkiu nhat trong ¢ phan tng. Trong khidé ham
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luong lién Kt déi acrylat trong B hau nhr khéng thayddi. Tuy nhién,s thoi diém 150 phat
phan tng F bit dau tao gel, diu hiéu cia phin ung tring lyp cac lién Kt doi acrylat.bé tranh
tao gel trong B phan &ng din dirng phin tng acrylat héa troc thoi diém 150 phat. Vi DVHD |a
hon hop cia cacdanol va cac dime, triméaccacdanol nénad vo hat diéu acrylat héaiing la
hon hop cac kyp chit tronging, ¢ ndt, hai hay ba nhém acrylat trong phéan t

3.2. Phin @ng tring hep khoi mao bing tia tir ngoai cia hé DVHDA/I.184 = 100/1

PhS hdng ngai caa e DVHDA/ 1.184 = 100/1 twéc va sau 24 gidy céu tia tir ngaai duoc
trinh bay trén hinh 3.
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Hinh 3 PH hdng ngai cia hé DVHDA/ 1.184 =100/1 teéc (a) va sau 24 giay dhi tia tir ngaai (b).

Tur hinh 3 ¢6 th thdy cuong do hip thy dic treng cho lién Kt doi acrylat ai 814 cm® giam
manh, arong d6 hip thy dic treng cho lién Et doi trén mich hydrocacboni@ DVHD tai 3007
cm’* giam trong khi @ong do cac hp thy dic trang cho nhém -Chi va nhém cacbonyl tronggh
hiu nhr khéng thayddi sau 24 giay cléu tia tr ngaai.

Bién doi ham krong lién Kt doi acrylat, lién Kt d6i trén mach hydrocacboni@ diu trong
qua trinh chiu tia tir ngaai hé c6 1 18 trong hrong DVHDA/ 1.184 = 100/1duoc trinh bay trén
hinh 4.

Hinh 4 cho thy mot lwong chit khoi mao quang theoocché goc nhd, 6 khi lwong 1 % so
véi DVHDA trong g, da klhoi mao cho phn tng trung lovp nhom acrylat &y ra nhanh choéng.
Sau 1,2 giay cBi tia tr ngai d& c6 gn 60 % nhom acrylat chég héa. Sau 5 gidy dhi tia tir
ngaai lwong nhém acrylat chigy héadat trén 80 %. Nb tac ding héa do caa gic hydrocacbon
trong cacdanol, ath phat trén van linh dong khi nhéu nhém acrylatta chugn héa. Nk vay,
phan g tring lyp cac nhdm acrylat trongsfeo the tiép tuc chodén khi cAc lién Kt d6i acrylat
trong k¢ chuyén héa lu nhr hoan toan, sau 25 gidy éhi Tuong ty nhr qua trinh tring ép
khoi mao king tia & ngai cia cac B co c lién két doi acrylat va lién & doi trén mach

49¢



Lé Xuan Hién, Mac Van Phic, ©6 Minh Thanh

hydrocacbon khac, gh tng triing byp cia lién It doi acrylat hat tinhda thicday cac lién Kt
doi trén mach chu tham gia, @n den qua trinhdong trung lyp. Mang pla tir trang thai bng, dinh
da chuyn sang tang thai &n, kho.
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Hinh 4.Bién d6i ham krong lién Kt doi acrylat (&), lién Két d6i (e)trén mach hydrocachoni@ diu trong quéa
trinh chiu tia tr ngaai hé ¢ ¥ I¢ trong wgng DVHDA/ 1.184 = 100/1 trong qua trinh €hitia ir ngaui.

4. KET LUAN

Qua nghién ¢u phd hdng ngai cia diu vo hat diéu, glyxydyl metacrylat, &n hop adia
chang Wi xuc tac trge va sau pin wng acrylat héaing nhr phé héng ngai cua tbn hop dau
Vo hat diéu acrylat hoa &i chat khoi mao quang 1.184 wvc va sau khi clu tia tr ngai, da hra
chon dugc cac fp thy tai 909 - 914 crif, 1051 crif, 816 - 814 cil va 3008 - 3007 cihdic
trung cho nhom epoxy, ete, liédtkddi acrylat va lién &t doi trén mach diu dé khao séat bén doi
cia cac nhondinh chic nay theo fip thu noi chudn tai 1594 cmi* dic trung cho vong benzen.

Phian ung acrylat héa trongliéu kién duong hrong mol diu vo hat didu va glyxydyl
metacrylat, hamulong xdc tac benzyltrietyl amonium clorit 0,8%rng hrong diu va glyxydyl
metacrylaty 100°C sau 150 phatay ra gin nhr hoan toan. Tuy nhiéd# tranh plan ¢ng tring
hop lién Kt doi acrylat &n dirng phin tng acrylat héa troc thoi diém nay.

Nho kha ning héa do cia mach hydrocacbon trongad, cé tté dat chuyén héa nhém
acrylat gin 100 % trong pim tng trang kyp khoi mao king tia tr ngaai cua e trén @ so dau vo
hat diéu acrylat héa va éh khoi mao quang 1.184. Qua trinh trungghaia ke cé sr tham gia
cua G lién két d6i acrylat va lién & d6i trén mach diu.

Loi cam on. Tap thé tac g chan thanham on B Khoa e va Céng nghda 1 tro kinh phidé thuc
hién cong trinh nay.
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ABSTRACT

STUDY OF THE REACTIONS OF SYNTHESIS AND UV — INITIRED
PHOTOPOLYMERIZATION OF ACRYLATED CASHEW NUT SHELL @

Le Xuan Hien, Mac Van Phuc, Do Minh Thanh
Institute for Tropical Technology, VAST, 18 Hoangp@ Viet, Cau Giay, Hanoi, Vietnam

"Email: hien-vktnd@hn.vnn.vn

The reactions of synthesys and UV- Initiated pholpmerization of acrylated cashew nut
shell oil have been studied.

It was found that the reaction of acrylation offeas nut shell oil by glycydyl methacrylate
in equivalent molar condition of the compounds,piesence of the benzyltriethyl amonium
chlorid with the mass content 0.8 % of the oil ajtgtydyl methacrylate at 108C occurred
rapidly. The epoxy groups of the systems was almostpletely converted after 150 min of
reaction. However, one has to stop the reactidieear order to avoid the gel formation.

Thanks to the plastisizing effect of the hydrocarlobain in the oil the acrylate groups in
the acrylated cashew nut shell oil can be polyreeritast, reaching almost 100 % conversion.
The photopolymerization process involved the cop@sization of the double bonds of the oll
chains and acrylate groups.

Keywords:cashew nut shell oil, acrylated, photopolymerati
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