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TOM TAT: Polyetylen glycol diacrylat (PEGDA) da duwgc t6ng hop nr PEG400 va
acryloyl clorua. Céu triic phdn tir cia PEGDA ldn ddu tién duwoc xde dinh bang khéi pho cho
thdy hau hét cdc phan tir PEGDA déu c6 hai nhém acrylat 0 hai ddu mach. Cau triic nay con
duwgc xdc dinh bang pho NMR, IR. :Bleu kién ciia phan iing téng hop PEGDA cung da dwoc toi
wu: dung méi tot nhdt la THF, ty 1é sé mol acryloyl clorua / PEG bang 3 va thoi gian la 1
ngay.

Phan 1tng homopolyme héa mach goc tw do cua PEGDA duwoc thuc hién khéng dung
méi, do dé dj nhdt cua phan vmg cao va hiéu sudt chi dat dwoe 77 % (tirong vng 23% tan
trong axeton). Phan img copolyme héa PEGDA véi MMA, khi ham lwong PEGDA ting, hiéu
suat phan umg giam (% tan trong axeton tdng), dg trieong trong EG tdng va T, giam. PEGDA
la chat c6 dg nhét cao, vai tro chdt héa déo lan ét vai tré khdu mang cua no.

1.GIOI THIEU

Polyetylen glycol (PEG) 1a méot polyme co kha nidng hoa tan trong nudc cling nhu dung
moi hitu co huong phuong. Nho tinh chat ndy PEG dugc ding 1dm chit nhii hoa, chit tiy rira,
cht héa déo, chit bbdi tron. Ngoai ra PEG khong ddc, khong mui, trung tinh, c6 kha nang boi
tron, khong bay hoi, khéng gdy dj g nén con dugc ding trong duorc pham [1]. Véi xu huéng
bién tinh PEG nhim ing dung trong céc lanh vuc nhu polyme, y té, sinh hoc,... nhiéu nghién
clru da dugc thuc hién. Trong phan nghién ctu nay s€ tap trung trén hudng b1en tinh PEG
thanh polyetylen glycol diacrylat (PEGDA). Do ¢6 hai nhém chirc vinyl nén PEGDA c6 thé
dung lam chit khau mang nhim 1am ting d6 bén cia polyme, trong khi van c6 nhém PEG tao
tinh mém déo va tinh wa nudc cia hé khiu mang thu duoc.

Dé dbng tring hop PEG véi céc polyme vinyl khac, Gibson cung cdng su [2] dd thuc hién
phan ng acrylat héa PEG bang phan ung ester hoa voi anhydric metacryllc (AM) & diéu kién
thuorng (hodc vi séng) hodc phan ting véi 2-isocyanatetyl metacrylat. Phan ¢ ing trén PEG 1000
cho thay & nhiét d6 phong véi ty 1é mol AM/PEG = 2,2 phan ing dat d6 chuyén héa 82% sau
4 ngay. Tuy nhién, dudi tic dung cia vi song (1100W) d6 chuyén héa dat twong dwong sau 4
phut. Véi diéu kién thi nghiém tuong tu va tac nhan acrylat hoa la 2-isocyanatetyl metacrylat
cho d6 chuyén héa cao hon (93%).

PEGDA con dugc dung lam mang ludi ¢ chita vong gia ete crown dé tao phirc véi ion
kim loai (Co™, Ni**, Zn**, Cd**, Cr**, Cu?*, Nd*, Li*) nho phén {mg polyme quang héa [3].

Poly(tetrametylen ete) glycol diacrylat [CHz—CHCOz(CH;,CH2CH2CH20)COCH"CH2]
vOi1 phén tir lucmg 250 — 2000 da dugc Malucelli cing cong s [4] tong hop tir phan (mg cta
diol twong tmg véi axit acrylic, xiic téc bing axit p-toluensulfonic. San pham diacrylat luén c6
phén tir lugng nhd hon diol ban dau do phén img cdt mach xay ra trong mdi trudng axit. Mang
mong oligome diacrylat dd dugc khéu mang bang tia UV. Bang phuong phép phan tich nhiét
va DMTA cho thdy T, ciia hé khiu mang phu thugc phén tir lwong clia oligome va mét do
khau mang (1/M,).
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Chét dién ly gel dugc diéu ché tir phan img polyme quang héa cua Ohgo(etylen glycol),
dimetacrylat (n =3, 9, va 23) c6 mit chét héa déo oligo(etylen glycol),, va LiCF3S0; do nhém
nghién ciru ciia Reiche [5] thuc hién. D§ din dién ion cua gel 1a 1024 S/cm ¢ 258°C va do dan
tang khi dd nhdt cua chat hoa déo giam.

Pé kiém soat d6 khau mang, Lin [6] cung cong sy dd tao mang bing céch polyme quang
hoa hén hop PEG mono va diacrylat. D thdm CO, cua mang thu dugc cao hon 50 14n so véi
ctia PEG ban két tinh.

Ngoai ra PEGDA duogc ding lam composit dé umg dung trong viéc tiét thudc cham do c6
kha ning tuong tich sinh hoc cao [7], ding lam mang ludi bay protem trong thiét bj dau do [8].

Vay PEGDA da dugc nghién ciru nhim ung dung trong nhiéu linh vuc, tuy nhién trong
dleu kién ¢ Viét Nam dé chu dong trong nguon hoéa chét (do viéc nhap hoa chét mét thoi gian
va ton kém), dé tai nay tién hanh diéu ché PEGDA tir PEG va acryloyl clorua (ciing dugc diéu
ché tir phong thi nghiém), sau d6 thir phan (mg (co)polyme hoéa (v6i MMA) trong diéu kién
khong d/ung moi.

2. THUC NGHIEM

Acryloyl clorua (AcrCl): ty diéu ché trong phong thi nghiém tir axit acrylic va PCls (Hiéu
suat 97%, Do tinh khiét GC-MS 98 ,70%), SOCl, (Hiéu sudt 90%, D6 tinh khiét GC-MS
99,36%).

PEG 400: Merck (Dirc). THF: Shanghai (Trung Quéc). CH,Cly: Shanghai (Trung Qudc).
Acid acrylic: Merck (Dirc). Metyl acrylat: Prolabo (Phap).

May sic ky long ghép khoi phd LC-MSD-Trap-SL (Agilent).

2.1.Pidu ché o,w- diacrylat polyetylenglycol (PEGDA) tir PEG400

Phan l'mg dugc thuc hién trong ti hut. Hoa tan 8,00 gam (2x107? mol) PEG 400 va 11,5
mL (8x1072 mol) trletylamm vao 40 mL dung mdi trong erlen 250 mL, khudy déu va lam lanh
& 0 — 5°C. Mot dung dich gdm 6,5 mL (8x1072 mol) acryloyl clorua hoa tan trong 20 mL dung
moi dugc nho giot vao h¢ trong 30 phit ¢ 0 — 5°C. Sau khi cho hét dung dich acryloyl clorua,
tang nhiét do hé phan ing 1én t6i nhiét d6 phong va tiép tuc khuay trong khi quyén nito 24 gio.
Hon hop sau phan img dugc loc ap suit kém dé loai bo phan mudi khéng tan. Dung dich sau
khi loc dugc loai hét dung moi bang c6 quay, thu duge mot hén hop bdt nhéo mau trang duc.
Cho 15 mL THF vao hén hgp trén dé hoa tan san phim. Loc dé tach bo phin chét rin khéng
tan. Cho 5,0 gam Na,CO; khan vao dung dich sau loc, khuay trong 30 phut. Ly tim dé loai bo
chat rén. Dung dich sau khi ly tdm dugc loai dung méi va hut chén khong trong 2 glc Can san
pham va tinh hiéu suit. San phim 14 chét 16ng sét, mau vang nhat nga ndu, mui dau cé, tan
nhiéu trong axeton, THF, anisol, CH,Cl,, nudc, it tan trong toluen, n-hexan, cyclohexan San
pham dugc bao quan trong méi trudng nito, & 0 — 5°C. Phén tich san phim bang phd IR, LC-
MS, 'H-NMR, “C-NMR.

2.2. Polyme héa PEGDA khoi mio biing gbc tu do

Phan (g thyc hién trong diéu kién khong dung moéi. 2,00 gam PEGDA dugc cho vao bng
nghiém 10 mL. Sau khi hé dugc dudi hét khong khi va nap day khi N, 0,0200 gam benzoyl
peroxit dugc cho vao, khuay déu trong 5 phut cho dén khi hé dong pha. Ngimg khudy va dit
ong nghiém vao trong bé én nhiét & 80°C cho dén khi hé héa ran hoan toan trong thoi gian 30
phut. Qua trinh tring hop xay ra trong didu kién khéong khudy. Chat rén sau khi ldy ra khoi
binh phan (mg dugc nghién min va chiét sohlex véi dung mdi axeton 10 gio. Say kho, cin va
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tinh hiéu sut. San phim tao thanh duoc goi 12 poly(PEGDA) la mét polyme c6 mau nau nhat,
mém. Khdi lugng 1,53 gam, hiéu suit 77%.

Phé IR ctia poly(PEGDA) (cm™): 1746 (C=0); 1212 (C-0, ester); 1149 (C-0, eter).

2.3.Téng hop copolyme PEGDA-MMA khoi mao biing géc tw do

Cho 1,00 gam MMA, 0,100 gam PEGDA va chét khoi ‘mao benzoyl peroxit (ty 1€ 1% khoi
lugng so voi monome) vao ong nghiém 10 mL. Ddy kin 0 dng nghiém bing nut cao su va suc
khi nito trong 10 phut. D4t éng nghiém vao bé 6n nhiét & 100°C trong 6 gid. U nhiét san pham
3 giv & 50°C. Lay san pham khoi ong nghiém, nghién nho va chiét sohlex 10 gio vdi dung mdi
axeton. Sau khi siy khd, cin dé xac dinh phin trim tan trong axeton, san pham tiép tuc duoc
kiém tra d6 truong trong etylen glycol.

Trong qué trinh khao sat, ty 1&¢ PEGDA dugc thay dbi tir thap dén cao nén san phim
chuyén tir trang théi ciimg sang mém va mau séc tir khéng mau cho dén vang nhat.

Pé x4c dinh kha nang twong hop cua PEGDA véi MMA, san pham duoc phén tich bing
DSC va so sanh v6i mau “trdng” 14 miu MMA khéng c6 PEGDA va méu poly(PEGDA).

3.KET QUA VA BIEN LUAN
3.1.Téng hop PEGDA

3.1.1.Phan tich ciu triic sin phim PEGDA
Phan (g gitta PEG400 va lugng thira acryloyl clorua xiic tc bing trietylamin tao thanh
o, o-diacrylat polyetylenglycol (PEGDA).
0O

4 EtN
HO-(—CHZCHZO);H +2CH2=CH-—-C\—31— H,C=CHCOO- CH,CH,0}—COCH=CH, + HC

A . Cl

So sanh phd IR cia PEGDA vi phd IR cua PEG400 cho thdy sy xuét hién thém céc tin
hi¢u 810, 1195, 1633 (C=C), 1724 (C=0) chimg t5 c6 sy hién dién ctia nhom ester acrylat. Su
mét di cta tin hiéu 3409, bau dic trung cho dao dong OH da cho thiy nhém OH di bj thay thé
hoan toan.

Phd 'H-NMR ciia PEGDA ciing cho thdy xuét hién nhém acrylat: 6,35 (2H, d, J=17Hz,
H1b); 6,20 (2H, dd, J=17Hz, J=10Hz, H2); 5,96 (2H, d, J=10Hz, Hla); 4,22 (4H, t, J=4,5Hz,
H4); 3,64 (4H, t, J=4,5Hz, HS5); 3,53 (8,7H, m, H6)

Phé “C-NMR: 165,5 (C=0, C3); 131,7 (CH,=, C1); 128,2 (=CH, C2); 70,6 (CH,, C6);
69,5 (CH,, C5); 65,2 (CH,, C4).

aH /H H /I-Ia
c—c c—-c
b 1 2) b CHrgHz—o——ECHZ—CI—Iz—OJ;CHZ CHa—O—C( ‘2 Ty
o
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Hinh 1.Phd MS ctia PEG400

Phé MS ctia tic chit PEG400 (Hinh 1) cho cac tin hiéu cach nhau 44 don vi dic trung cho
nhém (CH,CH,0) sau:

B

——4&
o$
y

Céiu triic M Tin hiéu khoi phé (Cuong dg)
M+H" M +NH,;* M+ Na*
HO(CH,CH,0)sH 238 239 | 0,26 261 0,47
HO(CH,CH,0)¢H 282 283 | 0,88 305 0,69
HO(CH,CH,0)-H 326 327 | 1,64 | 344 | 0,19 349 0,91
HO(CH,CH,0)sH 370 371 1,66 | 388 | 0,55 393 0,84
HO(CH,CH,0)sH 414 415 | 2,03 | 432 | 0,97 437 1,02
HO(CH,CH,0),H 458 459 | 2,10 | 476 1,06 481 1,10
HO(CH,CH,0),;H 502 503 1,68 | 520 1,16 525 1,01
HO(CH,CH,0),H 546 547 | 1,64 | 564 1,30 569 1,16
HO(CH,CH,0),;H 590 591 1,24 | 608 1,08 613 1,21
HO(CH,CH,0),,H 634 635 | 0,68 | 652 1,02 657 1,02
HO(CH,CH,0),sH 678 679 | 032 | 696 | 0,88 701 0,88
HO(CH,CH,0),¢H 722 723 | 0,08 | 740 | 0,52 745 0,70
HO(CH,CH,0),;H 766 784 | 0,19 789 0,43
HO(CH,CH,0)sH 810 828 | 0,06 833 0,19
HO(CH,CH,0),oH 854 872 | 0,03 877 0,06

Phé MS cho biét san phim 12 mot hén hop chira cic polyme c6 d¢ tring hop khdc nhau.
Tir phén tir luong va cuong d§ cdc miii dic trung cua [M+H']: tinh dugc phén tir lugng trung
binh sé M, = 453. Tuong tu cho cic ion [M+NH,"]: M, = 546; [M+Na']: M, = 51 1. Tir do tinh
dugc phéin tir lugng trung binh s6 cia cac phan tir trude khi bi ion hoa trong phd MS M, =
496.

Véi phén tir lugng trung binh xdc dinh bang phuong phép kh&i phd ndy co 1€ gia tri nén
ghi 12 PEGS500 thi hop ly hon. Ngoai ra déy 1a mot polyme da phan tin ¢6 phan tir lugng tir
238 dén 854 twong mg v6i 5-19 mit xich.
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Tuy nhién két qua phan tir lugng xic dinh bang phuong phap dinh phan nhém chirc axit va
hydroxyl cudi mach cho thdy phan tir lugng trung binh s6 cia PEG400 1a M, = 404 g/mol Tt
nhién phén tir lugng trung binh s6 xc dinh bang céc phuong phap khic nhau déu cé chira sai
s6 clia phuong phap Nhu vy dé don gian va dé thuc hién phan img bién tinh nhém hydroxyl
c6 hiéu qua nén liy gié trj phan tir lugng PEG thu dugc tir phuong phép dinh phén, hodc mét
cach gan ding M, = 400 g/mol.

Sau khi phan tmg véi acryloyl clorua, san pham thu dugc cho két qua khéi phd nhu trén
hinh 2.

ony/ LS FiezEeTl
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Hinh 2.Phé MS cia PEGDA
Phé MS toan phan ciia PEGDA cho céc mili dic trung cho céc phén tir sau:

Cdu tric ' M Tin hiéu khéi phéd
M+H | M+NH | M+ Na"
CH,=CHCOO(CH,CH,0);COCH=CH, 258 - . 281
CH,=CHCOO(CH,CH,0),COCH=CH, 302 - . 325
CH,=CHCOO(CH,CH,0)sCOCH=CH, 346 ; . 369
CH,=CHCOO(CH,CH,0)sCOCH=CH, 390 . - 413
CH,=CHCOO(CH,CH,0);COCH=CH, 434 435 452 457
CH,=CHCOO(CH,CH,0)sCOCH=CH, 478 479 496 501
CH,=CHCOO(CH,CH,0),,COCH=CH, | 522 523 540 545
CH,=CHCOO(CH,CH,0),,COCH=CH, | 566 567 584 589
CH,=CHCOO(CH,CH,0),;COCH=CH, | 610 611 628 633
CH,=CHCOO(CH,CH,0),,COCH=CH, | 654 655 672 677
. CH,=CHCOO(CH,CH,0),;5COCH=CH, | 698 699 716 721
CH,=CHCOO(CH,CH,0),,COCH=CH, | 742 743 760 765
CH,=CHCOO(CH,CH,0),;COCH=CH, | 786 787 804 809
CH,=CHCOO(CH,CH,0),sCOCH=CH, | 830 831 848 853
CH,=CHCOO(CH,CH,0),sCOCH=CH, | 874 y . 897
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Khéi phé ciia PEGDA cho céc mili twong tu cia tdc chit PEG (M+H', M+NH,", M+Na")
va cho thay hén hop polyme gbm chira céc phén tir oligome PEGDA véi d6 trung hop tir 3-19.
Néu gi sir trong san pham ¢ chira phén tir PEG monoacrylat, khi d6 phai c6 tin hiéu MS cia
M (theo cong thirc trén) — 54. Tuy nhién trén phd MS khéng c6 céc tin hi¢u ndy nén c6 the ket
Juén hiu hét cac phén tir du c6 hai nhém acrylat cudi mach.

Khéi phé ciia PEG cho thiy do tring hop nho nhét 12 5, trong khi PEGDA lai chira cac
phan tir ¢6 d6 tring hop ctia PEG 12 3 va 4, tuy nhién véi luong rAt nhé. C6 18 trong qua trinh
phan tng, mdt phéan nhé PEG bi cét mach va sau d6 méi phan {mg véi acryloyl clorua. Theo
nhu Malucelli [4], khi phan tng cua diol véi axit acrylic dugc xic tic bang axit p-
toluensulfonic san phdm diacrylat luén c6 phan tir lugng nho hon diol ban dau do phan g cat
mach xay ra tét hon trong méi trudng axit. Do d6 dé tranh giam cap nén thyc hién phan {mg
trong méi trudng bazo (c6 mit amin).

3.1.2. Anh hwing ciia dung moi dén hiéu suiit ¢6 Iip:

Dung méi sir dung phai thoa mén hai didu kién: Hoa tan tdt tac chét va san phdm va hoa
tan it hodc khong hoa tan san phém phuy 13 mubi trietylamonium clorua. Mudi ndy phai duoc
loai bo d& dang ra khoi hén hop phan img. Do dé, phan (mg dugc khao sét trong mot s6 dung
mdi khac nhau.

Bing 1.Hiéu suét diéu ché PEGDA theo dung méi

Dung méi Do phan ciec [9] Hiéu suat cé ldp (%)
Toluen 33,9 19
CHCL 39,1 49
CH,Cl, 40,7 63
THF 37,4 87
Axeton 422 31

Diéu kién phan img chung: PEG400: 8,00 gam (0,02 mol); CH,=CHCOCI: 6,5 mL (0,08
mol); Trietyl amin: ty I mol 1:1 so véi CHy=CHCOCI; Dung moi: 60 mL; Thoi gian: 24 gio.

Tir bang 1 cho thdy THF la dung méi tt nhat cho phén img, ké dén 1a CH,Cl,. Véi dung
méi CHCl; tuy cho hiéu sudt o lap cao thir 3 sau THF va CH,Cl; nhung loc mudi rat khé va
14y, ddng thoi hoa tan mudi rit nhiéu, khong c6 loi, khong nén chon lam dung mdi cho phan
tmg. Dung méi c6 d phéan cyc cao s€ hoa tan nhiéu mudi amonium, lam cho dung dich tré nén
nhét giy khé khin cho qué trinh loc; hogic dung mdi ¢6 d6 phéan cuc thip nhu toluen, tuong tac
gitta PEG va dung méi khéng dii manh dé tach PEG ra khoi chét rin déu lam giam hiéu suét c6
1ap san pham. Bén canh do, viéc lya chon THF hay CH,Cl; con ¢6 thém wu diém 1a c6 d6 phén
cuc trung binh nén hd trg tt cho phan tng thé Sx’.

3.1.3.Khio sdt hiéu suit cé lgp theo ty I¢ tic chit
Bang 2.Anh huéng ciia ty 18 AcrCUPEG dén hiéu sudt ¢6 1dp PEGDA

Thé tich 56 mol Ty lé mol | Ty Ié nhom Hiéu sudt, %
AcrCl, mL AcrCl/PEG churc THF CH,CI,
5,0 0,06 3 1,5 86 69
6,5 0,08 4 2,0 87 63
8,5 0,10 5 2.5 55 25
10,0 0,12 6 3,0 20 .
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Diéu kién phan img chung: PEG400: 8,00 gam (0,02 mol); Trietyl amin: t Ié mol 1:1 so
voi CHy=CHCOCI; Dung méi: 60 mL; Thoi gian: 24 gio. (*) khéng cé ldp duoc san pham.

Dé bao dam phan img xay ra & ca hai dau nhém hydroxyl ciia PEG, cin ding luong du
acryloyl clorua. Tuy nhién cling can bi€t luong du can thiét vi tac chit acryloyl clorua kha mic
nén ton kém néu dung du nhieu. Két qua khao sat duoc trinh bay trong bang 2.

Qua bang 2 cho thiy khi ty 16 mol AcrCI/PEG tir 3 dén 4, tuong duong ty 1é nhém chirc
1,5 dén 2 thi phan tmg luén c6 higu sudt ¢6 1ap cao va c6 xu huéng giam khi ting ty 1& AcrCl
1én.

) Thuc nghiém cho thz”iy khi ting ham lugng AcrCIl-Et;N thi san phém cang kho co 1dp, hiéu
sudt cang giam. Nguyén nhén 1am cho san phim khé cb lap duoc la do khi ting ham lugng
AchI-EbN\lén da lam cho d¢ phan cuc ciia dung dich phén mg ting. Muéi Et;N.HCI cang bi
hoa tan nhiéu vao dung dich phan img va lam cho dé nhét dung dich tang, gdy khoé khan cho
qua trinh loc hay ly tdm, nén 1am giam hiéu suit c6 lap.

Vdy ty 1¢ mol AcrCl/ PEG t6i wu dé thyc hién phan img 1a 3.

3.1.4. Khiio sdt hiéu suit theo thoi gian

Yéu t6 thoi gian ciing cin duoc khao sat nhim rat ngén thoi gian phan tmg c6 thé duoc.

Bang 3.Hiéu suét c6 lap PEGDA (%) khao sét theo thoi gian

Ngay -1 2 4 6
THF 87 92 88 91
CH,Cl, 63 64 59 62
Axeton 31 64 69 65

Diéu kién phan 1img chung: PEG400: 8,00 gam (0,02 mol); CH;=CHCOCI: 6,5 mL (0,08
mol); Trietyl amin: ty Ié mol 1:1 so véi CH;=CHCOCI; Dung méi: 60 mL.

Qua bang 3 cho thdy: néu dung méi la THF hoiic CH,Cl, thi phan tmg dwoc thyc hién sau
mot ngdy 1a di. DSi véi dung mai 1a axeton thi thoi gian phan (mg 13 hai ngay. S liéu hiéu
suat trén chii yéu phu thuge vao kha ning ¢d I4p san phim va loai mudi amoni clorua vi theo
1y thuyét acryloyl clorua c6 hoat tinh cao nén phan {mg xay ra cé thé dat hiéu suit cao.

3.2.Téng hop Poly(PEGDA) va copolyme PEGDA-MMA khoi mao bing géc tw do:

Do PEGDA 1a mét polyme c¢6 hai ni ddi tai hai dau mach nén khi tring hop mach géc ty
do s& tao thanh poly(PEGDA) hay déng tring hop mach gbc tu do véi MMA s& tao thanh
copolyme PEGDA-MMA ¢ cu triic mang luéi véi sur khdu mang ngdu nhién.

Chinh sy khdu mang nay di lam cho poly(PEGDA) ciing nhu copolyme PEGDA-MMA
khong tan trong dung méi. Pé danh gia mtc dé anh huéng cia PEGDA trén PMMA,
poly(PEGDA) va copolyme PEGDA-MMA s& dugc khao sit d6 trrong trong etylen glycol
(EG). Thanh phin méi polyme s& duoc phan tich bang phé IR.

Tin hi¢u ciia C=0 (1746 cm™) trén phé IR cho thdy: Do céc ndi doi C=C trong PEGDA da
tham gia vao phan {mg tring hop nén khéng con tiép cach véi C=0 trong céu triic CH,=CH-
COO- nén tin hiéu clia dao dong C=0 trong poly(PEGDA) 1én hon tin hiéu ciia dao dong C=0
trong PEGDA (1724 cm™).

3.2.1.Ddnh gid kha ning khau mang ciia copolyme PEGDA-MMA béing dp tan trong
axeton va dj truwong trong etylen glycol (EG)

Copolyme PEGDA-MMA duogc xéc dinh d6 tan trong axeton (chiét soxhlet 10 gid) va do
truong trong EG ¢ 110°C, 3 ngay. Vi cong thire tinh d§ tan va d truong nhu sau:
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Db tan (%) = (m, — m)/my*x100%; Do truong (%) = (m, — m)/m;x100%;
m,, m: khéi lwong mau truéc va sau khi chiét bing axeton trong 10 gio.

m, : khéi luong méu truong trong EG.

Két qua dugc trinh bay trong bang 4.

Bing 4.D6 tan trong axeton va dg truong trong EG cta poly(PEGDA) va copolyme
PEGDA-MMA

Copolyme PEGDA-MMA Do tan trong Do trirong

Tén mdu Mpepa & My, € % PEGDA axeton, % trong EG, %

e PMMA S e e 00RO 10,0 40 4 0 0,000 e e 0100 R
M10 1,0 10,0 9,1 2 0
M20 2,0 10,0 16,7 4 0
M30 3,0 10,0 23,1 8 48
M35 3.5 10,0 25,9 12 231

PoR(PEGDAY L 10,0 0,07 S [ 004 REL & 23, w5305k

Vé Iy thuyét néu hiéu suft phan ting xay ra 100%, khi ham lugng PEGDA tang thi d¢ khau
mang ting, copolyme thu duoc hoan toan khong tan trong axeton va df truong trong EG glam
Tuy nhién ket qué thyuc nghiém cho thiy poly(PEGDA) c6 d6 tan Ion nhét (23%) (hay néi cach
khac hiéu suét phan tmg 1a 77%) va copolyme PEGDA-MMA c6 ham lugng PEGDA tang thi
d¢ tan trong axeton cling tang Khi copolyme héa PEGDA véi MMA, MMA déng vai tro vira
1a tac chit vira 1a dung moi nén 1am dd nhot cia hé phan img giam déang ké nén hiéu suat phan
ling ting (% tan trong axeton giam) khi ham lugng MMA ting. Bang 4 cho thdy chi cin 10%
khoi lwong ciia PEGDA so véi MMA dé 1am cho d9 tan trong axeton cua san phim coplyme
giam déng ké, so véi PMMA thi tan hoan toan. Diéu nay ching t6 kha ning khau mang clia
PEGDA déi v6i PMMA la rét tot.

Két qua do do truong trong EG (Bang 4) cho théy poly(PEGDA) ¢ dé truong cao nhat
(530%). Céc mau copolyme c6 10% va 20% PEGDA hiu nhu khong truong; cdc mau
copolyme ¢6 ham lugng PEGDA 30% va 35% co do truong tang dang ké trong EG (48% va
231%). Diéu nay cho thiy kha ning truong clia copolyme trong EG bj anh hudng chi yéu bai
tuong tac ctia EG véi céc chudi PEG hon 1a chiu anh huomg cua do khau mang.

CAu tric cua copolyme thu dugc theo du doén cho thay do khoang cach gilra hai nhom
acrylat tuong dm dai (PEG400) nén lam tang khoang trong gita cac mach polyme do dé lam
cho polyme mém déo hon (T, giam), dé truong hon va s6 lugng nut mang tré nén it quan
trong.

3.2.2.Ddnh gid khi ning khau mang ciia poly(PEGDA) va copolyme PEGDA-MMA
bang phén tich nhi¢t DSC

T, cla mau PMMA trung hop gbe tu do trong diéu kién khao sat 1a 115°C. Khi ddng tring
horp PEGDA v6i MMA, copolyme tao thanh s& dugc khau mang bdi PEGDA. Tir d6 PEGDA
¢6 hai huéng tac dong ngugce chiéu 1én gid tri T, cia copolyme PEGDA-MMA:

e PEGDA dong vai tro la chét khiu mang PMMA, lam ting gia trj T, cla copolyme
PEGDA-MMA.

e PEGDA déng vai tro nhu mot chit hoa déo cho PMMA va lam giam T, ca copolyme
PEGDA-MMA.
Két qua phan tich DSC ctia copolyme PEGDA-MMA duoc trinh bay trong bang 5.
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Bing 5.Két qua phén tich DSC cia PMMA va copolyme PEGDA-MMA

Mau PMMA MI0 M20 M30 M35
% PEGDA 0 9,1 16,7 23,1 25,9
T %€ 115 105 85 55 50

Két qua tir DSC cho thay copolyme chi c6 1 gid tri T,, ddy 1d d4u hiéu cta sy twong hop
gilra hai polyme. Sur khic biét gitta hai polyme nay chi & nhém PEG, tuy nhién do PEGDA bj
polyme héa ngiu nhién trong khéi MMA nén viéc tach pha (néu c6) khoé c6 thé xdy ra. Khi
ham luong PEGDA trong copolyme ting, T, gidm. Két qua nay cho thdy vai trd héa déo cia
PEGDA di anh hudng dén T; manh hon vai tro khau mang.

Dé kiém ching kha nang tuong hop, cdc miu MMA khéc duoc tron véi ty 1& 1,0/10,
2,0/10, 3,0/10 hodc 3,5/10 PEG400/MMA va tién hanh trung hop trong diéu kién tuong tu
diéu kién tring hop cic mAu copolyme trén. Tuy nhién, trong qué trinh trung hop di xay ra
hién tuong tich pha giira PMMA (cting) va PEG 400 (mém). Tréi lai cic mau copolyme
PEGDA-MMA cho san pham trong khong tach pha.

MI10 M20 M30

Hinh 1.Hinh chup sin phim tuwong tmg cic miu M10, M20, M30, M50 véi hang trén chi tron thé PEG
400 véi MMA sau do6 polyme hoa va hang dudi cho hé copolyme PEGDA-MMA.

4.KET LUAN

Diéu ki¢n phén (mg tdng hop PEGDA d duoc ti wu nhim sir dung luong acryloyl clorua
toi thiéu trong thdi gian ngan nhat. Cu triic ctia PEG400 va PEGDA ldn dau tién dwoc xéc
dinh chi tiét bang pho MS cho thdy hau hét céc phan tir PEGDA déu ¢6 hai nhém acrylat & hai
dau mach. Cu tric ndy con dugc x4c dinh bing phé NMR, IR.

Phan (g (co)polyme héa mach gdc tr do cia PEGDA véi MMA duoc thyc hién khéng
dung mbi, do dé do nhét clia phan {ing cao va do chuyén hoa khong thé dat duoe 100%. Cac
tinh chit cia san phim nhu d5 tan, d6 truong, T, héu nhu khac véi nhimg gi dy doan. Hau hét
cac tinh chat ndy do PEG quyét dinh. Cac mét xich PEG trong PEGDA dong vai trd nhu 13
chat héa déo, tuy nhién nhe sy khau mang ma gidm dang ké do tan trong dung moi.

Viéc tao thanh mang luéi hodc hydrogel vira wa nuée vira ua diu bing phan img polyme
héa goc tyr do c6 y nghia trong viéc phat trién hudéng (g dung cia PEG trong lanh vyc y sinh
hoc.
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POLYETHYLENE GLYCOL DIACRYLATE, SYNTHESIS AND
COPOLYMERIZATION WITH METHYL METHACRYLATE

Pham Le Phong, Hoang Ngoc Cuong
University of Natural Sciences, VNU-HCM

ABSTRACT: Polyethylene glycol diacrylate (PEGDA) was obtained from the reaction
of PEG400 with acryloyl chloride. The structures of PEGDA were characterized by LC-MS,
IR, NMR. Comparing the mass spectra of PEG400 and PEGDA showed that the end groups of
PEGDA were acrylates. The reaction conditions such as type of solvents, reactants ratio,
reaction time were optimized. The highest reaction yield was obtained by using THF as
solvent, AcrCl/PEG = 3 and after 1 day.

The radical polymerizations of PEGDA were done in bulk, therefore the viscosity of the
reaction was very high, then the reaction yield was only 77% (23% dissolved in acetone). In
the copolymerization of PEGDA with MMA, as the concentrations of PEGDA increased, the
viscosity of the reaction increased, then the reaction yields decreased (the acetone soluble
fractions in the product increased), the swellability in EG increased, and the T, decreased. All
of these changes were caused by the high viscosity of PEGDA and its role as the plasticizer
was more important than as the crosslinking agent.

Key words: Polyethylene glycol diacrylate, crosslinked copolymers, LCMS, IR, NMR,
L.
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