TAP CHI HOA HQC
DOI: 10.15625/0866-7144.2015-00127

T. 53(3) 265-272

THANG 6 NAM 2015

TAC DONG CUA Ti LE MONOME (ANi/o-TOL) DEN MOT SO TINH CHAT
CUA NANOCOMPOZIT COPOLYME (ANi/o-Tol)/Fe,03 NANO

Tran Viin An’, Lé Xuin Qué, Udng Vin V§y

Vién Ky thudt nhiét doi, Vién Han lam Khoa hoc va Cong nghé Viét Nam
DPén Toa soan 20-11-2013; Chap nhan ding 20-6-2015

Abstract

Nano composites PANi/POT/Fe,03; synthesized by electrochemical method on 316 stainless steel in sulfuric acid

solution 0.5 M, with diferent wt-ratios aniline/o-toluidines: 10/0, 9/1, 8/2, 7/3, 6/4, nanoscale Fe,O3 2

% by weight of

monomers, scan rate of the CV is 50 mV/s, step 5 mV and from -0.2 V to 1 V (SCE). PANI/POT/Fe,0; was filtered,
washed with distilled water to pH 7 then dried. Some principal properties of the nanocomposite were studied using CV
technique, infrared spectroscopy (IR), thermal analysis (TGA), scanning electron microscopy (SEM) and tranmition
electron microscopy (TEM). With increasing the ratio of o-Tol, the oxidation potential of the copolymer was increased
and however the reduction potential was decreased. The presence of Fe,O3 provides a higher conductivity of the

obtained nanocomposites.
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1. GIOI THIEU

Polyme dan la vat liéu duoc tmg dung rong rii
trong nhiéu linh vuc nhu: chdng an mon kim loai [1-
3] dién tir vién thong [4, 5], cong nghé son tang hinh
[6, 7], x&r i mo6i truong [8] .... Mot trong cac
polyme dugc quan tdm nghién ciru 1a polyanilin va
copolyme cua anilin (ANI) véi o-Toluidin (o-Tol),
do c6 d6 bén hoa cao va kha nang chéng an mon
kim loai t6t ...[2, 9, 10]. Tinh chét cia ching phu
thudc vao diéu kién ché tao, ti 1é monome, chat pha
tap ... [7, 11, 22, 13].

Mot s6 cong trinh tién phong dbi v6i cac
copolyme trén co so polyanilin da dugc cong bd
som [14, 15] trong d6 c6 copolyme véi o-toluidin.
Bergeron va Dao [15] dd tong hop dién hoa
copolyme cua anilin voi N-butylanilin, san phim thu
duge c6 d6 dan dién tot, dic biét c6 kha ning hoa
tan trong mot s6 dung méi hitu co théng dung.
Polyanilin va copolyme cua anilin véi N-metylanilin
ciing ¢6 kha ning bao vé chdng an mon [2, 3, 7], dic
biét khi tao nanocompozit véi nano Fe,O3.NiO [7].
Nanocompozit PANi vdi TiO, va SnO, dugc (mg
dung trong linh vyc moi truong va nang lugng [8].
Pong hoc va co ché cia phan ung tong hop
compozit PANi/TiO, ciing di dwoc dé cap [16, 17].

Tuy nhién, nano compozit poly(anilin-co-o-
toluidin) (PANi-co-POT) véi Fe,O; kich thudc
nanomet chua dugc nghién ctru va khao sat sau cé
hé théng, phuong phap dién hod trong trudng hop

nay ciing chua dugc khai thac hoan thién. Bai b&o
nay nghién cuu tac dong cua ti 1€ monome ANi/o-
Tol dén mot sb tinh chit cua nanocompozit
copolyme (ANi/o-Tol) véi Fe,O3 nano bang phuong
phap dién hoa va khao sat mot s6 tinh chét cua san
pham thu duoc.

2. THUC NGHIEM

Nanocompozit nén (PANi/POT) véi Fe,0; kich
thudc nano duogc téng hop bang phuong phap dién
hoéa trong dung dich H,SO, 0,5 M. Binh dién hoa la
hé 3 dién cuc: dién cuc so sanh la calomen bao hoa
(SCE), dién cuc d6i (CE) la platin va dién cuc lam
viéc (WE) la thép khong gi 316 c6 dién tich bé mat
la 1 cm® Thiét bi dién héa la Autolab PGSTAT 30
(Eco chemie B.V Utrecht, the Netherlands) v6i phan
mém ghi va xtr 1y dit liéu GPES, FRA dugc cai sin
trong may. Phuong phap phin cuc vong tuin hoan
da chu ki (CV) duoc ap dung dé nghién ctru qua
trinh copolyme hod PANi/POT va tao compozit véi
nano Fe,0s.

Dién thé phan cuc trong khoang -0,2 V dén 1 V
v6i toe do quét 50 mV/s, bude thé 5 mV. Ti 18 khdi
luong ANi/o-Tol lan luot 1a: 10/0, 9/1, 8/2, 7/3, 6/4,
0/10. Bot Fe,03 nano c6 khdi luong bang 2 % tong
kh01 lurgng monome tham gia phan tmg. Dung dich
tong hop dugc khudy bang may khudy tir Nahita
691-31 véi tbe d6 trung binh 200 vong/phit.

Vat liéu nanocompozit sau khi ché tao duoc
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ngim, rira trong nudc cat dén pH = 7, sau do sy
kho. Mot sb tinh chat va cdu trac cua vat liéu duoc
xac dinh bang cic phuong phap phin cuc vong
(CV), do d6 dan, phan tich nhiét (TGA), phd hong
ngoai (IR), hién vi dién tir quét (SEM) va hién vi
dién tir truyén qua (TEM).
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3. KET QUA VA THAO LUAN
3.1. Phd CV tong hop nano compozit

Phé CV tong hop dién hinh dwoc gidi thiéu
trong hinh 1 ¢6 ti 1¢ ANi/o-Tol khac nhau.
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Hinh 1: Phé CV tong hop PANi (a) va compozit PANi/Fe,O; (b), POT/Fe,0; (c), PANi/POT/Fe,05 (d)

Sau 10 chu ki CV (quét thé tir -0,2 dén 0,8 V va
nguoc lai), trén dién cuc thép khong gi da xuét hién
pic oxi hod andt (Jpa) va pic khir catot (Jpc) la hai
pic dac trung cho qua trinh oxi hoa PANi (1-a) tir
dang khong dan dién (LE) vé dang dan dién (EM) va
nguoc lai khur tir (EM) vé dang (LE) cua PANi. Mau
sic cua mang PANi xuit hién trén dién cyc phy
thudc vao dién thé quét. Khi phan cuc vé phia andt
tir -0,2 dén 0,8 V (oxi hoa mang PANi tir dang LE
thanh EM) mau sic ¢am dan, tir xanh dén xanh den,
va nguoc lai (nhanh catot) quét tir 0,8 dén -0,2 V
(khtr mang PANi tir EM vé dang LE) mau sic mang
PANI nhat dan dén khong mau.

Khi tong hop PANi/Fe,0; (1-b) phé CV thu
duogc tuong ty nhu tong hop PANI, tuy nhién trén
mang bam luc dau xuét hién mau xanh do, sau do
chuyén din sang mau den nau. Mau sic cia mang la
mau cuia PANi va Fe,Os.

PANi va PANi/Fe,0; déu c6 1 pic oxi hoé va 2
pic khur. Tuy nhién do anh huéng cta Fe,O5 lam cho
dién thé pic oxi hoa pic khir va pic oxi hoa ciia
compozit PANi/Fe,O3 cao hon PANI.

Khi c6 mit o-Tol thi duong CV xuét hién thém
mot pic oxi hoa dong thoi mat di mot pic khir (1-c).

Pic oxi hoa thir nhit (p.) c6 su chuyén dich tir
khoang thé 0,2-0,35 V dén khoang 0,4-0,6 V. Pic oxi
hoa thir 2 (pa) xuit hién trong khoang 0,8-0,95 V.
Pic khtr (p;) trong khoang 0,4-0,2 V. RO rang ti 1€
0-Tol c6 tac dong manh lam bién ddi chu tric cling
nhu dién thé tong hop copolyme. Trén thuc té, qua
trinh tong hop polyme va copolyme khong xay ra &
chu ky CV dau tién ma c6 su chuyen tiép nhung khé
x4c dinh chu ky CV dau tién xuit hién copolyme
dan trén bé mat dién cyc. Phong to ving pic oxi hoa
cho thay rd qua trinh chuyén tiép nay (hinh 2).

Pé xac dinh pic oxi hoa ANi tao thanh PANi
chinh x4c hon can c6 xu 1y chi tiét hon bang cach
lay vi phan dJ/dE theo chu ky [18].

V6i nhanh anét (hinh 3) thi bat dau tir chu ky 10
tai khoang thé 0,19 V ¢6 gia trj AJ/AE = 0. Tai gia
tri ndy bat dau xuat hién pic oxi hod thir nhat. Pay la
chu ky dau tién xuat hién mang compozit
PANi/Fe,0; bam dinh trén bé mit dién cuc goi 1a
chu ky chuén hod c1 [18].

Tuong ty ciing xac dinh dugc gia tri dién thé oxi
hod thtt nhdt xuét hién compozit POT/Fe,O3 va
compozit ctia copolyme PANI/POT véi Fe,0s. Pic
oxi hoa thir nhat ciia POT/Fe,O; (c20) xuét hién
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cham hon ctia PANi/Fe;0; (c10). Cho thdy qua trinh
tao mang compozit POT/Fe,0; xay ra kho khan hon
cia PANi/Fe,0s;. Nguyén nhan la do nhdm —CH,
ngan gay hi¢u img khong gian loai I (S)) l1am can tro
su tiép can cua cac monome o-Tol trong qué trinh
téng hop POT/Fe,0s. Nhoém metyl gy hiéu ng cam
tmg duong (+I) yéu nén mat do e ting 1én & vi tri
octo va para cta vong benzen khong dang ké.
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3.2. Tac dong cuia ti 1€ Ani/o-Tol
3.2.1. Bién doi cua pic oxi hod (Epa, Jpa)

Xt 1y s6 liéu phd CV ta thu duoc thong s dién
thé oxi hoa thir nhat (Ep) hinh 4.

Dién thé oxi hoa thir nhat ciia nanocompozit
PANi/POT/Fe,0; cao hon PANi/Fe,O; nhung thip
hon cua POT/Fe,Oz (hinh 4). Chimg té6 khi hinh
thanh mang compozit PANi/POT/Fe,O; thi nang
lugng oxi hoa cao hon cua mang PANi/Fe,0s. biéu
ndy cho thiy khi tao mang compozit thi
PANI/POT/Fe,0; c6 d6 bén cao hon PANi/Fe,0;.
R& rang ti 1& ANi/o-Tol anh huéng manh dén thé oxi
hoa tht nhét cua PANi/POT/Fe;0s, khi ham lugng
0-Tol tang 1én, E,a tuong ing cling tdng. Trong qua
trinh hinh thanh polyme va copolyme thi o-Tol ¢6
vai tro 10n t6i d6 bén ciia mang.

Tac dong cua ti 1é monome (ANi/o-Tol)...
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Hinh 4: Bién thién dién thé pic oxi hoa (Epu)
compozit cia PANi (4a), POT (4b) va PANi/POT c6
ti 16 khdi luong ANi/o-Tol: 9/1 (4c); 8/2 (4d); 7/3
(4e); 6/4 (4f) v6i Fe,04

. Ngoai thong sO dién thé Epa1 con thu dugc thong
s6 dong pic oxi hoa thir nhat J pa1 (NInh 6).
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Hinh 5: Bién thién dong pic oxi hoa thtr nhét (J,,)
compozit cia PANi (5a), POT(5b) va PANI/POT cé
ti 1 khdi lugng ANi/o-Tol: 9/1 (5¢); 8/2 (5d); 7/3
(5e); 6/4 (5f) v6i Fe,0q

Trong qua trinh tong hop vat lidu compozit thi
dong pic oxi hoa thir nhat ciia PANi/Fe,05 (5a) ting
nhanh hon, miu PANi/POT/Fe,05 tang cham hon,
cho thiy tac dong ctia 0-Tol lam giam dong pic oxi
hoa thir nhat (spa1)-

Khi so chu ki tang thi van toc dong pic oxi hoa
tang, mau PANi/Fe,0; (5a) co tdc do tang dong pic
manh nhét. Khi ting ti 16 o-Tol thi tdc d6 ting dong
pic giam. Toc do dong pic ting tmg voi qua trinh
phat trién manh polyme va ting do day cia mang
compozit PANi/POT/Fe,03. Sau khi dat gia tri cuc
dai thi vyp, gidm chimg té giai doan két thic qua
trinh polyme hoa.

3.2.2. Bién dong pic khir (Eyc, Jyc)

Bién thién dién thé (E,.) va dong dién (J,.) theo
chu ky duoc gidi thiéu trong hinh 6 va 7.

Dién thé pic khir cia PANi/Fe,Oj; thip nhat, ting
(6a) tir 0,025-0,075 V. Pién thé khir cia POT/Fe,05
giam dan tir 0,33-0,15 V. Khi ting ti 1& o-Tol trong
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hén hop monome ban dau thi dién thé khur
PANi/POT/Fe,0; ting dan. Tuy nhién, khi ting sd
chu ky thi dién thé cia compozit PANi/POT voi
Fe,O; lai giam dan twong tu cia POT/Fe,0;. R3
rang su cd mdt cua o-Tol tdc dong lam gidm dién thé
khir, dong thoi ti 1& o-Tol ting 1én thi dién thé khir
trong Ung cling tang.
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Hinh 6: Bién thién dién thé pic khir compozit PANi
(6a), POT (6b), PANi/POT c0 ti 1¢ khéi lwong
ANi/o-Tol: 9/1 (6c); 8/2 (6d); 7/3 (6e); 6/4 (6f) voi
F6203
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Hinh 7: Bién thién dong pic khir (Jpc) compozit ctia

PANi (7a), POT (7b), PANi/POT c6 ti 1¢ khéi lugng

ANi/o-Tol: 9/1 (7c); 8/2 (7d); 7/3 (7e); 6/4 (71) voi
Fe,O;

Giéi thiéu dong pic khir (J¢) (hinh 7) cta vat liéu
compozit cia PANi, POT va PANi/POT voi Fe,0;
kich thudc nano. Compozit PANi/Fe,O3 c6 gia tri
dong pic nho nhat (d6 16n 16n nhat), khi tang ti 1¢
0-Tol thi d§ lon dong pic khir cang giam (hinh 7).
RO rang trong qua trinh tong hop nanocompozit c¢6
su tac dong qua lai cua hén hop monome ANi, o-Tol
cling nhu Fe,03 lam tang d6 16n dong dién pic khu.

3.2.3. Bién dong ciia dién hrong (Qa, QC)

Oxit Fe,03 khong dan dién, khi hinh thanh mang
polyme cac hat Fe,O3 bdm Xxen k& vao mang polyme,
copolyme tao thanh vét liéu compozit. Do d9, cling
anh huong dén dién luong trong qué trinh téng hop
vat li€u. Hinh 8 va 9 gidi thiéu bién thién dién luong

Tran Van An va cong sy

oxi hod va khi trong qua trinh tong hop
nanocompozit vai ti 1€ ANi/o-Tol khac nhau.
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Hinh 8: Bién thién dién luong oxi hoa (Q,) compozit
ciia PANi (8a), POT (8b) va PANi/POT co ti 1& khdi
lugng ANi/o-Tol: 9/1 (8c); 8/2 (8d); 7/3 (8e); 6/4
(8ﬂ voi F6203

bién luong oxi hoa ciia PANi/Fe,0; ting manh
nhét, cho thdy ANi dé hinh thanh mang compozit
PANi v6i Fe,Os. Compozit POT/Fe,O; khé thanh
hon, do trong phéan tr o-Tol c6 nhém metyl (-CHy)
giy hi€u ung khong gian loai I (S)) can tro cac
monome tiép can hinh thanh polyme, nhém —~CHs gay
hiéu timg cam tmg duong (+I) nhung yéu lam mat do
electron trong vong benzen ting khong dang ké, dic
biét 1a vi tri octo va para nén qua trinh oxi hoa tao
thanh mang compozit dan dién khé khian hon PANi.
Khi tang ham lugng o-Tol da 1am giam dién luong Q,
ciing nhu téc do ting trudng cua dién luong Voa. DO
d6 o-Tol c6 tac dong kim ham qua trinh khoi mau
ciing nhu phat trién mach cua polyme.

0

(\/‘\
= -50 1
O
1)
£ -1001
N
(@3

150

0 20 40 60 80 100 120 140
SO chu ky, n

Hinh 9: Bién thién dién lwong khir (Q.) compozit
ctiia PANi (9a), POT (9b) va PANi/POT co ti 1& khdi
luong ANi/o-Tol: 9/1 (9c); 8/2 (9d); 7/3 (%); 6/4
(gf) voi F€203

Ciing twong tw nhu bién thién dién luong oxi hoa
(Q.), bién thién dién luong khir (Q.) ciing chiu tac
dong cua Fe,O3 va ti 1€ o-Tol. Su chénh 1énh dién
lwong AQp = Q. — (- Qc) ¢6 thé x4c dinh duoc lugng
compozit PANi/POT/Fe,0; thu dugc va bién thién
van toc dién luong theo chu ky.
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3.2.4. Bién dong ciia vén toc (Voas Vipa)

Trong xac dinh dong hoc cta phan mg tong hop
polyme thi bién dong ctia van tdc gilt mot vai tro rat
quan trong. Hinh 10 va 11 gidi thi¢u bién thién véan
téc dién luong oxi hod ve, = dQu/dc va toc do bién
thién dong pic oxi hoa thir nhét Vipar = UJpar/dcC theo
s6 chu ky quét.
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Hinh 10: Bién thién vo, = dgs/dc theo chu ky ciia
mau compozit cia PANi (10a), POT (10b) va
PANI/POT cé ti 1é ANi/o-Tol khac nhau: 9/1 (10c);

8/2 (10d); 7/3 (10e); 6/4 (10f) véi Fe,0;

Van toc bién thién dién lugng oxi hoa Vo, theo
chu ky dugc tinh bang vi phan cua dién luong oxi
ho& Q, theo s6 chu ky quét ¢. Khi xir 1y s6 liéu ta thu
dugc hinh mé ta quéa trinh bién dbi van tdc dién
luong theo chu ky (hinh 10). Giai doan dau tdc do
bién ddi dién lugng cham, Gng vdi qua trinh khoi
mao cua phan g polyme hod, copolyme hoa. Sau
20 chu ky tdc d6 bién thién dién lugng oxi hoa ting
nhanh mg vé&i giai doan phat trién mach polyme. O
chu ky 80 dén 90 thi toc d¢ ting cua dién lugng oxi
ho4 giam, ing voi giai doan tit mach polyme. Ti 1¢
0-Tol dén bién thién téc d6 dién luong oxi hoa,
0-Tol cang tang thi toc do bién doi dién lugng cang
giam.

Thong s6 dong pic J,q ti 1€ v6i ndng do chét ban
dau va xac dinh dugc tdc do ting trudng dong pic
Jpar theo chu Ki: vy = dJpaa/dc (hinh 11).

Bién thién vén tdc pic oxi hoa thir nhit cua
compozit ¢ anh huéng rd rét ciia 0-Tol, mau (11a)
khong chira o-Tol c6 van tdc 1on nhat, nhanh dat gia
trj cuc dai sau d6 giam dan, tng véi qué trinh phat
trién mach ctia polyme ciing nhu giai doan tat mach.
Khi ti 1¢ o-Tol tang 1én thi vy giam, diéu dic biét
V6i ti 18 ANi/o-Tol Ia 6/4 (11f) thi Vi con thdp hon
ca van téc cia POT. Khi ting khéi luong Fe,O,
trong hé phan tmg thi van toc dong pic oxi hoa thir
nhit giam, c6 thé do Fe,0O3 khong co kha niang dan
dién da kim hdm qua trinh oxi hoa compozit hinh
thanh trén dién cuc.

Tac dong cua ti 1é monome (ANi/o-Tol)...
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Hinh 11: Bién thién Vipar = QJpar/dc theo chu ky ¢ clia
mau compozit ciia PANi (11a), POT (11b) va
PANI/POT co ti 1€ ANi/o-Tol khac nhau: 9/1 (11c¢);
8/2 (11d); 7/3 (11e); 6/4 (11f) v&i Fe,04

3.3. Anh hwéng ciia ti 1§ ANi/o-Tol dén hinh thai
hgc ctia nanocompozit

3.3.1. Hién vi dién tir quét (SEM)

Anh hién vi dién tir quét (hinh 12) ctia compozit
PANI/POT chira 2 % nano Fe,Os vdi ti 1€ monome
ANi/o-Tol khac nhau.

Nanocompozit thu dugc c6 kich c¢& cac hat va
soi khoang 30-100 nm. Khi c6 Fe,O3 thi khdong con
ton tai dang mang hodc két tu thanh ddm ma xudt
hién cac hat compozit, tuy nhién sb luong cac hat it
do ham lugng Fe,O3 trong mau chi chiém 2 % khéi
luong compozit. Bé mit compozit PANi/POT/Fe,05
khong déng déu nhu bé mit PANi/Fe,0; do trong
qua trinh copolyme hoa cdc monome c6 mit oxi sit
(IIT) hinh thanh hdn hop cac compozit.

3.3.2. Hién vi dién tir truyén qua (TEM)

Khi hinh thanh polyme hoa thi cic phan t
polyme bao quanh cac hat Fe,O; tao thanh céc hat co
kich thude tir 130-150 nm (13a va 13b). Phan nhén
1a cac hat Fe,05 mau xam, phan vo 13 16p mang sang
hon ¢ d6 day tir 10 dén 20 nm. Tuy nhién do ham
luong Fe,05 cho vao it (khoang 2 % tong khdi
luong) nén dang mang chi c6 polyme va copolyme
chiém ti 1¢ 16n. Vi vy nanocompozit thu dugc gom
c6 hai thanh phan phan mang polyme nén chiém ti 1¢
16n va mot phan nhé c6 cdu triic vo 16i.

3.4. Tac dong ciia ti 1é monome dén tinh chit
nhiét (TGA)

Hinh 14 gidi thiéu gian d6 phan tich nhiét vat
liéu nanocompozit nén PANi va copolyme cua
PANI/POT v6i Fe,05 kich thudc nano.
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Tran Van An va cong su

$4800-NIHE 10.0kV 8, 7min x100k SE(M,LAQ) 7/30/3013 © ' * 500nm

PANI/POT/Fe,0; (8/2/0,2)

Hinh 12:
Anh SEM cua PANi, POT,
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Hinh 13: Anh TEM Fe,0; (a) va compozit PANi/POT/Fe,05 c6 ti 1¢ ANi/o-Tol 8/2 (b), 7/3 (c)
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Hinh 14: Gian d0 phan tich nhiét vi sai mau
nanocompozit PANi/Fe,0s, PANI/POT/Fe, 03

Gian d6 phan tich nhiét cho thiy sy bién doi
khéi luong ciia PANi, compozit PANi/Fe,O; va
compozit ctia copolyme PANi-co-POT véi Fe,0;
kich thudc nano, trong do Fe,O; co khdi luwong

khoang 2 % so vé6i téng khdi lugng monome tham
gia phan tmg, ti 16 ANi/0-Tol khac nhau. O nhiét do
500 °C co ban cac mau bi d6t chay hét. 580-600 °C:
PANi con 0,002 %, cac mau khac 1a > 2% ... (hinh
nho). C6 su khac biét rd rét gilta cac mau compozit
copolyme vdi mau comp021t PANi, cidc mau
copolyme co cac nac giam khdi lwong khac nhau,
dic biét mau PANi/POT/Fe,O3 (8/2/0,2) cb 3 nic
giam khéi 250-320 °C; 320-380 °C va 380-450 °C.
Su suy giam khéi lwong theo nhiéu néc cho thiy,
trong qua trinh téng hop compozit PANi-co-POT c6
mat Fe,Os ti 1€ 0-Tol tac dong lam cho qua trinh tao
thanh hon hop compozit cia PANi, POT, PANi/POT
véi Fe,03. Ngoai ra su ¢6 mét ctia Fe,03 co tac dong
1a hinh thanh cac oligome c¢6 khdi lugng phan tir
thap, dé bay hoi & khoang 100-250 °C. Khi nhiét d6
dén 550 °C khéi lwgng mau hau nhu khong thay doi,
phan trim chat tro con lai khoang 2 % d6i véi mau
PANI/Fe,05 va 2,4 % véi mau PANi/POT/Fe,0; sau
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khi trir di miu chuan PANi. Ti 1& Fe,O; trong
copolyme 16n hon ham Ilugng ctia Fe O3 voi
monome ban dau.

Trén gian d0 chi thay co su suy giam khéi luong
mau, khong thay ¢6 khoang ting khdi luong, do dé
trong qua trinh tong hop dién hoa vat liéu compozit
PANi/POT/Fe,O; hiu nhu khong co6 su xuét hién
cua kim loai Fe tur do.

3.5. Anh huéng ciia ti 1& ANi/o-Tol dén pho hong
ngoai (IR)

Hinh 15 gi6i thiéu pho IR ctia nanocompozit, sd
song khoang 3440 cm™ dén 3450 cm™ 1a dao dong
héa tri cia nhém NH,. Chéan pic cia mau POT/Fe,0;
2 % thi kha rong. Khoang 3228 cm™ dén 3232 cm™
la dao dong hoa tri cia amin bac 1. Trong khoang
2918 dén 2926 cm™ 1a tin s6 dao dong hoa tri cua
nhom -CH;, & mau POT chira 2 % Fe,0; va & tat ca
cac mau copolyme. Piéu nay ching to trong qua
trinh hinh thanh POT va copolyme thi polyme thu
duoc deu chtra nhém —CH3 Céc p1c xudt hién ving
1442 cm™ dén 1638 cm™, 1110 cm™, twong tmg voi
dao dong hoda tri cua Vc‘)ng benzen va cac vong
quinoit, tuy nhién cac pic ny thip hon PANi tinh
khiét do su tac dong manh cua Fe,O; [1]. bic biét
cac dinh plc dao dong bién dang hién 1 c6 s6 séng &
810 cm™ va 615 cm™ ching to ¢6 sy anh hudng cia
Fe,O5 trong mau phan tich. Vang pic 615 cm™ xuét
hién rd rang dic trung cho dao dong bién dang cua
pha tinh thé Fe,Os. Trong ving phd 400-500 cm™ Ia
dao dong cua lién két Fe-O [1].

(16f)

(16e)
(16d)

(16c)

2
>
2
=]
2
>

(16b)
(16a)

4000

2000 3000
S6 song, cm™
Hinh 15: Phd IR cta PANi/Fe,05 2 % (10/2) va
cac composit copolyme PANi/POT/TIO, co ti 1€

khoi luong (8/2/2; 713/2; 6/412).

0 1000

3.6. Anh hwéng ciia ti 1& ANi/o-Tol dén d6 din

Qua khdo sat kha ning din dién cta compozit
nhan thdy khi thay ddi ti 16 ANi va Tol thi do dan
thay dbi, ti 16 Tol cang cao thi do dan cang giam
(hinh 16). Rd rang monome o-Tol trong qué trinh

Tac dong cua ti 1é monome (ANi/o-Tol)...

hinh thanh polyme da lam giam kha nang lién hop
ctia cac lién két m trong chudi mach polyme. Pic
biét, mau POT hau nhu khong dan dién. Nguyén
nhan giam d¢ dan 1a do dnh hudng ctia nhém metyl
gay hiéu trng cam tng duong (+I) va hi¢u ung khong
gian loai I (S)) lam gidm kha nédng lién hop cua cac
lién két 7 trong mach polyme va copolyme. Ngoai ra
nhom metyl trong phan tor o-Toluidin con lam can
tr sy tiép can cia cic monome trong qua trinh
polime, copolyme héa. Khi cho Fe,0; c6 kich thuédce
nano vao mau, ban than Fe,O; khong dan dién, tuy
nhién vat li¢u compozit thu duogc lai c6 do dan dién
cao hon vat li¢u copolyme ban dau hang chuc lan.
Trén gian dd phan tich nhiét khong c6 khoang ting
khdi luong & duong TGA, chung té khong co kim
loai ty do trong mau. Kha nang dan dién cua
compozit thu dugc c6 thé dugc giai thich 1a phan tir
Fe;O; duogc bao phu boi 16p polyme, cap e trén
nguyén tir nito dich chuyén vao trong obital d trong
cua nguyén tu Fe, tao su lién hop m — p gilta cac di to
N-Fe, (mg v6i bude chuyén ning luong trn — n’,
tr d6 lam tang khd nadng lién hop cua mach
copolyme.

o1y N
(@)
L 001 ol N\ Fe,0,,% -
= 1E-31 N —0— 0 ]
< O
£ 1E-4] Q\@ —0= 2 ]
S 1E-5; ]
R 1E-6, ]
1E-7 -

0 20 40 60 80 100
) ANi/o-Tol
Hinh 16: Bién thién d¢ dan cua copolyme va

nanocompozit chua 2 % Fe,O3
4. KET LUAN

Vat liéu nanocompozit PANI/POT/Fe,0; da
dugc tong hop bang phuong phéap dién hoa voi sy co
mat cua cac monome anilin, o-toluidin va bt Fe,Os
kich thudc nano trong dung dich H,SO,4 0,5 M voi ti
1€ ANi/o-Tol khéac nhau.

Ti 16 ANi/o-Tol tac dong manh dén phd CV, cac
thong sb pic, co ché, dong hoc cua phan tng tong
hop compozit. Khi c6 mét o-Tol thi qua trinh khoi
mao, phét trién mach polyme xay ra cham, cho thiy
0-Tol 1am giam tbc d6 tong hop nanocompozit.

Vit liéu nanocompozit thu dugc c6 do bén nhiét
cao hon ciia PANi/Fe,0s. Gian dd phan tich nhiét
compozit PANi/POT/Fe,0; thu dugc bién ddi khong
déu ma theo tung nic, cho thdy khi tién hanh
copolyme hoa véi ti 1€ ANi/o-Tol khac nhau tao ra
hdn hop céac vat lidu compozit.
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Vat liéu nanocompozit PANi/POT/Fe,O; thu
dugc khong dong déu nhu compozit cia PANi vai
Fe,0Oz. Khi ¢6 mat Fe,O; compozit thu dugc kha
ddng déu, kich thude hat c& 130-150 nm.

Do phd hong ngoai ciing nhu phan tich nhiét vi
sai cho thdy trong qua trinh tong hop dién héa
copolyme khong c6 sy hién dién cua kim loai, tuy
nhién ham lugng Fe,O; trong copolyme cao hon
lugng cho vao, bén canh do cé su xuét hién rd rét pic
dao dong hoa tri Fe-O trong khoang 400-500 cm™.

Kha ning dan dién cuia vat liéu compozit
PANi/POT chura 2 % Fe, 05 kich thudce nano cao hon
han vat liéu PANi/POT. Diéu nay mé ra nhiéu tng
dung cho loai vat liéu nay. Khi ham luong o-Tol
tang 1én thi do dan dién cia vat liéu compozit thu
dugc giam mot rat nhanh theo ham mii.
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