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TOM TAT

Phan tng dong trang lyp cia N-vinyl pyrrolidon (VP) va acrylamit (AMjuoc nghién é¢u
boi qua trinh tring &ip gic tr do trong dung méiwsc, sr dung he khoi mao amoni persulfat/L-
ascorbic axit (APS/As)Anh hrong aia nhiét do, nong dd monome va éng do chit khoi mao ti
d6 chuyén héa @a copolymeda duoc nghién ¢u. Didu kién ti uu dé monome chugn hoa
thanh copolyme 1a : néti do 40°C, thoi gian 240 phat, éng do (theo kidi lugng) aia monome
la 40 % va Ang do chat khoi mao 1,5 %Pac trung tinh clat cia copolymetugc nghién éu boi
cac phrong phap ph hdng ngai (FTIR), phan tich nigk vi sai quét (DSC), va phan tich ahi
trong rong (TGA).

Tir khéa copolyme N-vinyl-pyrrolidon-co-acryamit, N-vinyyrrolidon, acryamitdong tring
hop.

1. GIOI THI EU

Trong nhing rim gin day, copolyme @a N-vinyl-pyrrolidon \6i acrylamit dwoc nghién
ctiru tng dang ©ng réi trong nkiu linh wc khac nhau nh chit két dinh trong sn, chit dan
thudc trong y toc, Hip thy kim loai nang ...[1]. Trén th gisi ¢ c6 nhtu tac gi nghién Gu qua
trinh dong triing lop gitra hai monome nay. Ali Akyiiz vadng sr [2] da tién hanh éng hyp
acrylamit va N-vinyl pyrrolidon iing phrong phapddng tring krp goc tw do trong modi trong
nudc tai 60°C, hing $ ddng tring lop cia VP va AMduoc xacdinh bing phrong phap Kelen-
Tudos cho tﬁly AM c0 kha nang phan tng manh bon VP (v = 2,03 va yp = 0,09). Qua trinh
téng hop copolyme VP-AM trong mdi tyng nréc S dung chit khoi mao azobisisobutyronitrin
(AIBN) tai cAc nhét d6 khac nhau iing ¢4 dugc Massarat vadng sr [3] cong I, sr anh hréng
ciiadiéu kign tong hyp, ti 1¢ cac monomedi tinh chit nhigt cua sin pram da dugc tac gi dua ra.
Lili Xu va cong sr [4] da tién hanh éng hop copolyme VP-AM Bng phrong phap trang ¢p
gdc sr dung tetrametyletylendiamit, kali pesunfat va 2,26%is-dihydroclorit 1a cht khoi mao,
phan ttng thrc hién 24 giv trong mdi torong nréce.
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Bai bao nay trinh bay qua trirtong tring kyp gic N-vinylpyrrolidon i acrylamit st
dung cHit xic tac APS/As trong dung méiréc da dugc nghién ¢u. CAc tinh ciit cua
copolyme VP—AMduoc nghién é¢u bsi phd hong ngai (IR), phan tich nkéit vi sai quét (DSC),
phan tich ntét trong krong (TGA).

2. THUC NGHIEM
2.1. Hoa cHit

N-vinylpyrrolidon (VP, Merck), acrylamit (AM, Mergkdugc ching cit dudi &p st chan
khongdeé loai bo chat irc che va ko quan lanh trege khi sr dung. L-ascorbic axit 99,5 % (As -
Merck), amoni persulfat (APS — Merck)99,5 %, dietyl ete 99,5% (Trung Qbc), nrdc cat
hai lan.

2.2. Phrong phép tién hanh

Qué trinh trang ép VP va AM duoc tién hanh trong binhac 3 & 250 mlduoc gin Voi
thiét bi hoi leu, duong din éng sic khi nib, thiét bi khudy, nhiét do duoc didu khién bing thiét
bi 6n nhigt. Hn hop dung dch cac monome (m hop VP: AM ti 1é¢ mol 1:1 trong dung méi
nuée) dugc dua vao binh pim tng qua pBu nap liéu.

Oxy dugc loai khoi dung dch monome trong binh phirng ngay teéc khi tién hanh phn
g tring kyp king cach thi khi nito trong sét qua trinh phn ¢ng, nang nkit d6 hon hop
monomedén nhiét do nghién &u, cho xtc tdc APS/AS 1 mol 1:1 vao Bn hop phin tng. Sau
nhitng khaing thyi gian nHit dinh, drng phin tng va lamdnh Hn hop phin thg xuwng nhigt d6
phong.

Hiéu suit chuyén hoa thanh copolyme VP-AMSh hop phin tng trénduoc két taa bing
lwong dr dietyl ete vatugc tinh cié bang cach hoa tan trong etanol \éi ta lai bang dietyl ete
nhiéu lan. Saudé loc va dy chan khéngdi khéi luong khéngddi. Hiéu stit chuyén hoaduoc
tinh theo cdng tic (1):

H="" x100% (1)
m,

trongdé: H — heu stit chuyén héa monome (%); m — khlugng sin pham thyc t thuduoc (g);
m, — khoi lugng monome badau (Q).

2.3. Phrong phéap nghién @&u

PhS hdng ngai dugc ghi trén quang ghké hdng ngai bién ddi Fourier FTIR IMPACT
Nicrolet 410 trong viing 4000 — 400 ¢rtmi Phong pb héng ngai, Vién Hoa hc, Vien Han
lam Khoa k¢ va Céng ngé Viét Nam.

Phan tich nkt vi sai quét (DSC) va phan tich ahirong lrong (TGA) dia cac riu duoc
thuc hién trén I thiét bi phan tich ntit Shimadzu - Nit Ban (Khoa Hoa hc - Treong Pai hoc
Su pram Ha Nbi), trong méi trrong khi tor Argon, e d6 nang nhit 10 °C/phat (gia nhit tir
nhiét o phong 6i 250°C vgi nghién ¢ru DSC va &i 600°C v6i nghién c¢ru TGA).
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3.1.Anh hwéng aia nhiét dd va thoi gian dén hiéu sut cia qué trinh phan éng

Hiéu suit chuyén héa tng (%)

phatdé thyc hién cho cac nghiénaa tiép theo.

3. KET QUA VA THAO LUAN

Dé nghién ¢u anh hréng aia nhigt d6 va thyi gian %i qua trlnhdéng trung lop VP va
AM, phan tng dugc tién hanh wi cacdiéu kién nhigt d6 khac nhau thawoi tir 30 — 45°C tai
nong d6 monome 30 %, dng do chit khoi mao 0,75 % kbi luong so Wi monome; t I¢ mol
VP/AM = 1/1. Két qua khao sat héu suit chuyén héa theo thi gian & cac nhét do khac nhau
duoc biéu dién trén Hinh 1.
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Hinh 1.Anh hrong aia nhit d6 va thyi gian ptin ttng dén hiéu stit chuyén hoéa.
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Két qua cho thiy rang khi ting nhit do thi hi¢u suit chuyén hda ing manh ¢ giai doan dau
(90 phitdau) saudo ting chim va khéngdoi sau 240 phatidi voi tit ca cacdiéu kién thi
nghiém va @n phim thuduoc chi yéu 1a cac copolyme, &in trong nay & do badiu cac ge tr
do con linhdong  phan wng, khi mach phant phat trén dai fon thi do nhot dung dch ting
lam gim hiéu stit chuyen héa. Ngoai ra, ¥t ting nhit do tir 30 - 40°C ciing lam #ing higu
suit phan tng hinh thanh copolyme. Tuy nhiééurtiép tuc ting nhet do (ter 40 — 45°C) thi higu
suit phan ung giam 1a do éc do caa cac phn tng thr cip ting (chuyn mach, ndit mach), qua
trinh nayduoc lam r6 lvn quadod suy gim M., va PDI (Bing 1).

Bang 1 Anh hrong aia nhigt do dén Mw va PDI @ia copolyme (VP-AM).

Nhiét do (°C) 30 35 40 45
M. (g/mol) 57300 55400 53300 50500
PDI 1,63 1,65 1,66 1,71

Tir cac Kt qua thu duoc, lya chon nhigt do phan itng 40°C va thyi gian phin tng la 240

3.2.Anh hwéng aia ndng d chat khoi mao
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Dé nghién @u anh hrong aia rong do chat khoi mao, qué trinh pin wng dugc thec hign
v6i cac rong do chit khoi mao 1 16 mol APS/As (1/1) thaydi trong khaing 0,50+1,75 % kbi
lwong so i monome, 4i nhiét d6 phan ¢tng 1a 50°C, thoi gian phin tng 240 phat, éng do
monome 30 %,itlé mol VP/AM = 1/1. Gn prim duoc danh gia théng qua ¢ suit chuyén
héa, M. vado phan tan KLPT. Kt qua khao satduoc trinh bay trong Hinh 2 vaiRg 2.
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(Hiéu stit chuyén hoa éng - T%, Heu suit chuyén hoa thanh copolyme - R%)
Hinh 2.Anh hrong aia rong do chét khoi mao i hiéu stit chuyén héa.

n héa (%)

¢

Hiéu suét chuy

Két qua cho thiy: Khi ting ning do chit khoi mao thi héu suit chuyén hoa #ng la do ing
nong do chit khoi mao thi 6¢c do phan ung ting, 1am &ing ¢ hiéu suit chuyén héa. Tuy nhién,
khi tang rng do chat khoi mao thi éc do phan eng ndit mach ding ting theo dn ti lam giam
M. cia copolyme vao phan tan kéi luong phani ting, diéu nayduoc chi ra ti Bang 2.

Bang 2.Anh hrong aia Hng do chét khoi mao i My, va PDI @a copolyme (VP-AM).

Néng do chit khoi mao M PDI

(%) (g/mol)

0,50 53300 1,66
0,75 49800 1,68
1,00 48600 1,69
1,25 47500 1,71
1,50 46100 1,72
1,75 43900 1,77

Hiéu suit chuyén héa chting khi rong do chit khoi mao ting dén mot gia tii nhét dinh, ax
thé ta thiy khi ting rong do chit khoi mao 1&én 1,75 % thi Bii suit chuyén hoadat thip hon so
v6i ndng do chit khoi mao 1,5 %diéu nay c6 th Ii giai 1a do Hc do phan tng bandau lon, phan
ing xay ra hén twong aic bd lamanh hrong khi nang phin iing dia caAc monome. 8 nong do
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chit khoi mao 1a 1,50 % cho gidithieu suit va M., 1a phu kp. Lwra clon ndng do chit khoi
mao cho la 1,50 % cho cac nghi&ndiep theo.

3.3.Anh hwéng aia nong d9 monome

Dé nghién &u anh hréng aia Hng dé6 monome, pin ting dugc thec hién v6i cac rong do
monome khac nhau thai tir 30 — 45 %4i nhiét d6 50°C, thoi gian phin iing 240 phdt, éng
d6 chit khoi mao 1,5 % kBi luong so i monome, t1é mol VP/AM = 1/1. Sn phim duoc
danh gia thong qua & suit chuyén héa, M, va do phan tan KLPT. Kt qui duoc trinh bay
trong Hinh 3 va Bng 3.
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(Hiéu suit chuyén héa éng - T%, Heu suit chuyén héa thanh copolyme - R%)
Hinh 3.Anh hrong aia Hng dd6 monome @i hiéu suit chuyén hoa @a phin ttng VP \6i AM.

n héa (%)

¢

Hiéu suét chuy

Két qua cho thiy rang khi ting ring 6 monome & 30 - 40 % thi Hiu suit chuyén héa
téng ding nhr hiéu suit chuyén héa thanh copolyméirig, diéu nay c6 th giai thich 1a do khi
tang rong d6 monome lamang sr va cham giita cac phanit monome va éc ty do va laming
téc d6 phan tng. Tuy nhién, khi éng dd monome ing I&n 45 % thi kU st chuyén héa gim
la do robng d6 monome cao lamihg cac phn ¢ng thr cip, dd nhét caa dung dch ting nhanh
can tro sy di chuyén cia ghc tr do cn tré qué trinh phat tén mach vauu tién quéa trinh ng
mach xay ra, ptin (ng xy ra aic by, kho kiong cké nhigt. Bicéu nayduoc thé hién ré ton qua
sy anh hrong aia ng &6 monomedi M, va PDI @ia copolyme.

Bang 3.Anh hrong aia Hng ddo monomedi M, va PDI @ia (VP-AM).

Néng dd monome M PDI
(%) (g/mol)
30 49000 1,70
35 51200 1,72
40 53400 1,75
45 51200 1,78
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Tir két qua thu duoc, lya clon ndng dd6 monome 40 % la phiop.
3.4.Pic trueng hda li aia copolyme (VP-AM)
3.4.1. Pld hong ngai (IR)

Pho hong ngai caa copolyme (VP-AMYuoc trinh bay trong Hinh 4.
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Hinh 4.PhS hdng ngai cia copolyme (VP-AM).

Két qua cho thly, phd IR cia copolyme VP-AM xiét hién tit ca cac picdic treng aia cac
don vi mit xich VP va Am, trongi6 khong tiy xuit hién vi tri pic rbi déi C=C cho tly sr
dong trung lyp VP va AMda xay ra. Do & tuong tac @a cac nhom ake lién ké trongdai phan
tir polyme nén wtri cac pic cd s dich chugn nh khéngdang K. Nhu sy xuit hién hai pic dao
dong lién ke tai 1660 @c-o trong AM) va 1621 \(c-o trong VP), bén anh d6 daodong hoa tr
cua lién Kt N-H cho xuit hién pic daodong dic treng ti 3481 cmt', daodong héa tr caa lién
két C-H cho pic 4i 2927 cn?, daodong aia lién Kt C-N cho xdt hién pic Hip thy tai 1281 cnt
va daodong aia CH, trong vong cho picip thy tai 1453 cnf.

3.4.2. Phan tich néi vi sai (DSC)

DsC
mW/mg

b 188.15°C

0.00k c 153.36°C

r a 109.12°C
- 0.50

x L n 1
50.00 100.00 150.00 200.00
Nhiét 6 (°C)

Hinh 5.Gian d6 DSC @ia homopolyme VP (a); homopolyme AM (b) va copolyfu®-AM) véi ti I&
VP/AM 1:1 (c).
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Gian d6 phan tich nkit DSC @a sin prim homopolyme VP, homopolyme AM va
copolyme (VP-AM)dugc trinh bay trong Hinh 5.

Tur gian d6 phan tich nkiit DSC aa copolyme (VP-AM) (Hinh 5c) fly ring trén gin dd
chi xuat hien mot diém Tg = 153,36°C va gia t nhiét do thiy tinh hdéa éa copolyme am ¢
gitra gia tf nhiét d6 thay tinh héa éa homopolyme VP (Hinh 5a) va homopolyme AM (Hinh
5b). Két qua trén cho thy qua trinh tring ép theo © ché gdc tr do king phrong phap tring
hop dung dch da dugc thuc hién.

3.4.3. Phan tich nbt trong krong TGA @a copolyme (VP-AM)

Gian dd phan tich nht trong hrong aia copolyme (VP-AM) (1:1)twoc trinh bay trong
Hinh 6.

T:30.18 and 150,03 (°C)
£m (mg) -0.314
_ Lo ey -5.458

10012

T.150.03 and 475.00 ("C)
Am (mag) -2 4
Am (%) -72.269

50
T: 475.00 and 999.99 (°C)
£m (mg) -0.578
lam s 7421

TG (%)

50

200 400 800 a00 1000
Nhiét a6 mau (°C)

Hinh 6.Gian d6 TGA cia copolyme VP-AM.

Trén gin d6 TGA cia copolyme cho #y xuat hién 3 giaidoan mat khéi luong:

Nhiét do tir 30°C dén 150°C ¢ day chi yéu la qua trinh baydi cua H0.

Nhiét do tir 159°C dén 475°C ¢ day chi yéu la qué trinh nlét phan iy cac nhom cinc
con ki co6 chra trong copolyme (VP-AM): CO, NHao thanh NH va CQ, qua trinh phanty
dat 72,269%.

Qua trinh nhit phan phan iy copolyme (VP-AM)dat gin nhr hoan toan (99,168 %)
trong khang nhit do tur trén 475°C.

4. KET LUAN

Qua trinhddng tring fop N-vinyl pyrrolidon va acrylamitis dung cHit khoi mao 1a 1§ oxi
hoa khr APS/Asda duoc nghién ¢u king phrong phap trung ép dung dch.

Diéu kién i vu cho qua trinkiong tring kyp thudugc 1a: nhét do phan ing 1a 40°C thoi
gian ptin ung 240 phat, eng d6 chat khoi mao 1,5 %, 6ng do monome 40 %. ¥i cacdiéu
kién nay, héu suit chuyen hoa 4o thanh copolyme la 98 %.

CéAc tinh cht caa copolymetuoc nghién ¢u boi phd hong ngai (IR), phan tich nkiit quét
vi sai (DSC) cho nRt do thuy tinh héa Tg = 153,36C va phan tich nbt trong lrong (TGA)
xuat hién ba giaidoan mat khoi [wong.
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ABSTRACT

SYNTHESIS AND CHARACTERIZATION OF
POLY(N-VINYL-PYRROLDONE - co - ACRYLAMIDE)

Phan Minh Tah", Nguyen Van Khdj Tran Vu Thang Nguyen Van Marth Hoang Thi Phuorfg

iet Tri University of Industry, Tien Kien, Lam Th&hu Tho
Institute of Chemistry, VAST, 18 Hoang Quoc Viay Giay, Hanoi

"Email: minhtanchc@gmail.com

Copolymers of N-vinyl pyrrolidone (VP) and vinylrgamide (Am) were prepared by free
radical polymerization in a solution of water, wgih- Ascorbic acid (As) and ammonium
persulfate (APS) as an initiator. Effects of tenapere, monomer and initiator concentration on
monomer conversion into copolymer were studied. fMomomer conversion into copolymer is
highest at the following conditions: reaction temgtere of 40°C, reaction time of 240 min,
monomer concentration of 40 % and initiator conaitn 1.5 % (w/w). Properties of the
copolymers were characterized by IR spectroscogghod, and also DSC and TGA analyses.

Keywords copolymer N-vinyl-pyrrolidone-co-acryamide, N-yirpyrrolidone, acryamide,
copolymerization.
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