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Viéc két hop polyaniline (PANI) - mét polymer c6 tinh dén dién véi mét tdc nhan irc ché an mon da duoc nghién
ctru nham ché tao son chéng én mon. Bai bdo trinh bay két qua nghién ciru vé vit liéu polyaniline duoc tdng cudng
bdng acid decylphosphonic (PANI-DPA), mét tdc nhan irc ché Gn mon thdn thién véi méi truong, duoc téng hop theo 2
phuong phdp trang hop nhii tuong nghich va nhi tuong thudn. Qud trinh téng hop duoc thuc hién & nhiét dé phong
Vvéi viéc sir dung ammonium peroxydisulfate (APS) lam chdt oxy héa va acid decylphosphonic (DPA) lam chdt hoat
déng bé mdt. Nhém tdc gia da nghién citu chi tiét su khdc nhau vé tinh chdt ciia sdn phdm PANI-DPA thu duoc tir 2
phuong phdp triing hop nhii tuong; khéo sdt cdu tric cia cdc thanh nano cé duéng kinh khodng 100 - 200nm (trong
hé nhii tuong nghich) va nano soi c6 duong kinh khodng 50 - 100nm (trong hé nhii tuong thudn).

Tirkhoa: Polyaniline, acid decylphosphonic, trung hop nhii tuong thudn, trung hop nhi tuong nghich.

1. Giéi thiéu

Viéc két hgp PANI - mot polymer dan dién vai mét tac
nhan tic ché an mon acid decylphosphonic, sé tao ra PANI
dugc tang cudng (doping) bdi decylphosphonic (PANI-
DPA). Vat liéu nay dugc phai tron vao trong son chéng an
mon nhu la mot chat dén théng minh. Chat don polyaniline
vai thé oxy héa khir cao c6 tac dung bao vé kim loai va hoat
déng nhu mot tac nhan e ché dn mon theo cac phuong
trinh phan ¢ng 1 va 2. Kha nang chéng an mon clia mang
son ¢ chia PANI d& dugc nghién clu chi tiét va co ché
chéng an mon clia loai vat liéu nay da dugc dé xuat [1].
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Acid decylphosphonic véi cdu tric giéng nhu mét
chat hoat déng bé mat gém mét dau ua nuédc va mot
dau ky nudc. Nhiéu nghién ctu da chi ra rdng cac nhom
phosphonate ctia dau ua nudc lién két manh véi cac oxide
kim loai bang cach hinh thanh nén mét lién két bén viing
M-O-P [1, 2]. Trong khi d6, cdc mach alkyl dai hinh thanh
nén mét Iép mdéng & bé mat kim loai ngan can su tan cong
clia cac tdc nhan an mon dugc trinh bay trén Hinh 1 [3].

Nhu vay, khi st dung PANI-DPA lam chat don cho son
chéng @n mon, PANI vira bao vé kim loai vira cung cap cac

anion DPA khi c6 cac hu héng xuat hién trén mang son véi
viéc tao thanh cac I6p mang thu dong trén bé mat kim loai
bi dn mon va cach ly v6i moi trudng [4]. Véi vai tro 1a chat
ddn cho mang son thi cdu trac hinh hoc hay hinh théi hoc
cla chat dén cé y nghia quan trong trong viéc tao thanh
mot I6p mang co tinh chat co ly tét, kha nang che pha,
cach ly cao, dac biét la khi chat dén c6 kich thuéc nano
vGi cau tric dang 6ng hay sgi. Kha ndng phén tan cda chat
don cling la mot yéu cau quan trong. Vat liéu nghién cdu
PANI-DPA véi sy c6 madt cla cac alkyl mach dai trong acid
decylphosphonic sé gop phan lam tang kha nang phan
tan ca PANI trong céc chat nén hiu ca. Ham lugng acid
decyphosphonic cang nhiéu thi kha nang phan tan cla
PANI-DPA cang cao. Bén canh d6, ham lugng acid cao
trong cdu tric PANI-DPA lam tang dé dan dién, giup cho
qué trinh van chuyén electron dién ra dé dang trong mang
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Hinh 1. Sy hinh thanh mdt I6p alkylphosphonate trén bé mdt cda kim logi [5]
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son, déng thai la nguén du trir anion déi dao phuc vu cho
qua trinh thu déng hoa bé mét kim loai, nham nang cao
kha nang chéng an mon clia mang son bao vé.

Trong s6 cac polymer dan dién, PANI la lua chon hang
dau cho viéc nghién ctiu kha nang bao vé kim loai béi qua
trinh téng hgp dé dang, san phdm bén mai trudng trong
trang théi dan dién, tinh chat cla san phdm hoan toan cé
thé diéu chinh duoc bai tdc nhan doping va muc d6 doping
cling dé dang dugc diéu chinh bgi qua trinh doping vai
acid, khtr doping véi bazo. Tuy nhién, kha nang ting dung
cla polymer nay thudng bi han ché do tinh khéng néng
chdy, khong hoa tan trong cadc dung moi théng thudng [6].
Mot s6 nghién ctiu gan day da tim cach cai thién kha nang
tng dung clia PANI bang cach déng trung hop [7], dua
nhom thé vao vong benzen hodc vao vi tri cia nito [8], phoi
trén hodc tao composite véi cac polymer [9, 10] va téng hop
PANI theo phuong phap nhii tuong [11 - 13]. V&i 3 phuong
phdap dau tién sdn pham thu dugc cé do dan dién thap mac
du da cai thién dugc kha nang hoa tan ctia PANI. Phuong
phap trung hgp nhi tuong cai thién kha nang ting dung
cta PANI, tao ra PANI c6 khéi lugng phan t cao va dé dan
dién I6n va diéu khién dugc hinh thai hoc cGia sén pham tao
thanh [14]. Ca 2 hé théng nh tuong nghich va nhi tuong
thuan dugc ap dung cho viéc trung hgp PANI. Tuy nhién, su
khac nhau vé tinh chat clia san pham thu dugc van chua
dugc nghién cliiu moét cach cé hé théng. Nghién ctu nay
tap trung danh gia su khac nhau vé tinh chat clia san phdm
PANI - DPA thu dugc tir 2 phuaong phap trung hgp nhii tuong
tur cac hé nhi tuong nghich va nhii tuong thuén, bang cac
ky thuat phan tich phé héng ngoai bién d8i Fourier (FTIR),
phan tich nguyén t6 (EDS), do d6 nhét, doé dan dién, kha
nang hoa tan va kinh hién vi dién ti quét (SEM).

2. Thuc nghiém
2.1. Héa chadt

SU dung truc ti€ép aniline (99,5%) va ammonium
peroxydisulfate (APS, > 98%) cta Sigma-Aldrich. Nudc cat
dugc st dung cho qua trinh t6ng hop va cac muc dich
khéc. Cac hoa chat khac dugc st dung truc ti€p ma khong
qua cong doan xU ly nao. Acid decylphosphonic (DPA)
dugc téng hgp trong phong thi nghiém tir 2 nguyén liéu
chinh la triethyl phosphate, P(OEt)sr (98%, Sigma-Aldrich)
va 1-Bromodecane, C. H_ Br, (98%, Sigma-Aldrich).

10 21
2.2. Téng hop PANI theo phuong phdp nhii tuong nghich

(Emulsion Inverse - El)

Hoatan 1,11g (5mmole) DPA trong 80mL chloroforme,
sau do6 cho thém 0,57g (2,5mmole) APS da hoa tan trong
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10mL nudc réi dem siéu am dén khi thu dugc nhil tuong
¢6 mau trdng nhu sita. Dung dich monomer dugc chuén
bi bang cach hoa tan 0,183mL (2mmole) aniline trong
20mL chloroforme. Phan tng trung hop dién ra & nhiét do
phong bang cach cho tur t dung dich monomer vao hén
hgp nhi tuong nghich da chia chat oxy héa dong thoi
khudy trén lién tuc. Trong qua trinh phan tng, hén hgp
chuyén tir mau trang sang mau nau, sau dé la mau xanh 14
dam ching t6 PANI da dugc hinh thanh dugi dang muéi
clia emeraldine (ES). Sau 24 gi& phan Ging, hén hop nhi
tuang nghich dugc két tha trong 100ml acetone réi dem
loc, rita véi 200mL nudc cat va 100mL acetone cho dén khi
khéng con DPA trong dung dich rta, xac dinh bang phé
héng ngoai bién d8i Fourier. Bot PANI thu dugc c6 mau
xanh 14 dam dugc say & nhiét dé 50°C dén khi khoi lugng
khéng déi.

Qua trinh chuyén PANI tif dang mudi (S) sang dang
bazo (B) trong dung dich NH,OH 0,TM véi thoi gian 24
gi®. Sau d6, loc rira PANI dang bazo thu dugc roi sdy kho
G nhiét d6 50°C.

2.3. Téng hop PANI theo phuong phdp nhi tuong thudn
(Emulsion Direct - ED)

Qua trinh trung hgp PANI theo phuong phap nhi
tuang thuan dugc tién hanh véi cing diéu kién nhu triing
hgp nhi tuong nghich. Hoa tan 1,11g (5mmole) DPA va
0,579 (2,5mmole) APS trong 80mL nudc cat cho dén khi
thu dugc moét dung dich duc, nhét va déng nhat. Phan
Ung trung hgp dién ra khi cho tir tr 20mL nudc chia
0,183mL (2mmole) aniline vao dung dich c6 chua APS.
H6n hop chuyén tir duc sang mau nau va cudi cting la mau
xanh la dam. Sau 24 gi& phan (ng, hén hop nhi tuong
thuan dugc két tha trong 100mL acetone réi dem loc, rta
vGi 200mL nudc cat va 100mL acetone cho dén khi khong
con DPA trong dung dich rlra. Bét PANI thu dugc cé mau
xanh la dam dugc sdy & nhiét d6 50°C dén khi khéi luong
khéng déi.

2.4.Bdnh gid ddc trung sén phdm

Tron bot PANI-DPA véi muéi KBr réi ép thanh tam dudi
ap sudt 300bar dé do phd héng ngoai bién déi Fourier
(FTIR) bang may Thermo Nicolet NEXUS, do d6 dan dién
bang maéy Lucas Labs theo phuang phap 4 diém va phan
tich nguyén t6 bang EDS. D nhét noi ciia PANI-DPA dugc
xac dinh bang cach hoa tan PANI-DPA dang bazo trong
H,SO, dam ddc réi do trong nhét ké mao quan s6 49533
(k = 0,1065mm?/s?) & nhiét d6 30+0,1°C. Kha nang hoa
tan dugc xac dinh théng qua khéi lugng PANI-DPA con lai
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trén gidy loc Whatman s6 1 sau khi da danh siéu am 50mg
mau trong 5mL dung moi trong vong 1 gid. Cau tric va
hinh dang cda hat PANI-DPA dugc xac dinh béi kinh hién
vi dién ti quét (SEM).

3. Két qua va thao luan
3.1. Phé héng ngoai bién déi Fourier (FTIR)

Phé héng ngoai bién ddi Fourier cla PANI-DPA thu
dugc ti phuong phap nha tuong nghich dudi dang mudi
(EI-S) va dang bazo (EI-B) cling nhu PANI nh{i tuong thuan
(ED-S va ED-B) dugc thé hién trén Hinh 2.

Trong cac phé héng ngoai cta EI-S va ED-S xudt
hién 2 dinh hap thu & 2.917cm™ va 2.844cm™ dac trung
ctia nhém alkyl trong DPA. Diéu nay cho thay PANI thu
dugc tu 2 phuong phéap trén da dugc tang cudng bdi
DPA. Cudng do clia 2 dinh nay trong EI-S nhd hon trong
ED-S, chiing té sé lugng cac ion d6i DPA ton tai trong
cdu truc cda EI-S nho hon so véi ED-S. Cac ion déi DPA
nay da bi kh( ra khoi cdu trdc ctia PANI trong qua trinh
chuyén PANI tir dang mudi sang dang bazo trong dung
dich NH,OH 0,1M véi thai gian 24 gi& nén khong thay
dugc dinh dac trung nay trong cac phé héng ngoai clia
PANI dang bazo.

Trong cac phé héng ngoai dang muéi cta EI-S va
ED-S, cac dinh hap thu & 1.569cm™ va 1.486cm™ tuang
ung la dao dong kéo cang clia vong quinoid (Q) va vong
benzen (B) [15 - 20]. Cac dinh nay chiu mét sudich chuyén
vé phia s séng 16n & 1.585cm”" va 1.490cm™ trong cac
phd dang bazo clia EI-B va ED-B. Két qua nghién ctu cla
nhom tac gia hoan toan phu hgp véi nghién clu cla
Furukawa [21].

Mot dinh nhé hdp thu & 1.378cm™ ¢6 trong phé cua
EI-S nhung khéng c¢6 trong phé cla ED-S do dao ddng
kéo cdng ctia C-N trong cac vong quinoid lién ké. Dinh
nay cling la dinh dac trung cdia PANI & dang bazo [22 -
24]. K&t qua nay cho phép khdng dinh PANI téng hop
theo phuong phap nha tuong nghich dé bi khir doping
bdi nudc trong qua trinh rda hon |a PANI téng hop theo
phuong phap nha tuang thuan.

Binh hap thu & 878cm" dugc nhin thay trong cac phé
cta PANI dang mudi (EI-S va ED-S) nhung lai vang mat
trong cac phé cta PANI dang bazo (EI-B va ED-B) dugc
cho la dinh hép thu cla ion d6i HSO,. Cac ion déi nay
cling bi loai bé trong sudt qua trinh chuyén PANI tir dang
mudi sang dang bazo. Tuy vay, dinh hap thu & 1.040cm’’!
tuong Ung véi dao déng kéo cang ciia nhém S=0 dugc
tim thay trong ca 2 dang mudi va bazo ctia PANI nhi

tuong nghich nhung lai vdng mat trong cac phé cla
PANI nhi tuong thuan. Su cé mat cda dinh nay trong phé
clia PANI dang bazo ching td nhom sulfonate da dinh
vao vong benzen bang lién két cong hoa tri cia PANI thu
dugc tir hé nhi tuong nghich. Nhu vay, qua trinh sulfo
hoa dé dang xay ra trong hé théng nha tuong nghich
hon la trong hé th6ng nhi tuong thuan. Két qua dac
trung nay cé thé dugc gidi thich bang néng do APS tai
nai dién ra phan ing cao han trong hé théng nhii tuong
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Hinh 2. Phd héng ngoai (FTIR) cia PANI-DPA dang mudi va dang bazo, (a) trong toan
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Hinh 3. Sy phdn bd clia APS trong hé thong nhd tuong nghich va nhii tuong thudn

® APS

g)’uﬁ”/@ Binty hén DiuKHi-sO 12016 49



HOA - CHE BIEN DAU KHI

nghich (Hinh 3) vé c4u tao cla cac micelle trong hé nha
tuong nghich va nhi tuong thuan.

3.2. Hiéu sudt phan ting, dé nhét, dé dan dién va mirc dé
doping

Hiéu sudt ctia phan ung trung hgp, d6 nhét noi, do
dan dién va muc d6 doping ctia PANI thu dugc theo 2
phuang phép téng hop dugc thé hién trong Bang 1.

Trong hé théng nhi tuong nghich, cac giot nudc chia
dung chat oxy héa dugc bao boc va én dinh béi cac phan
tir chat hoat ddng bé méat DPA. Khi cac phan t& monomer
dugc thém vao trong hé thong, sé tién dén bé mat cla
micelle d€ phan (ng véi cac phan ti chat oxy héa chua
dung bén trong nhan cia micelle. Trong suét qua trinh
phan Ung, monomer la aniline va cac oligomer tao thanh
6 thé tan trong pha hiiu cg lién tuc, trong khi d6 chat oxy
héa APS chi c6 thé tan trong pha nudc phan tan. Nhu vay,
chi cac oligomer & bé mat phan chia pha ctia micelle méi
c6 co hodi phan Ung tiép tuc véi chat oxy hda bén trong
nhan micelle dé tao thanh cac mach polymer dai hon, cac

Bding 1. Hiéu sudt phan ting, do nhét, dg dan dién va miic d6 doping cda PANI

Mau Hiéusuat® Do nhét™ Do dandién  Muc dé
(%) (mL/g) (S.cm™) doping™™
El 75 45 0,12 57
ED 87 43 3,01 74

Ghi chi : (*): Higu sudt (%) = 100 xm /m, (m_ la khi luigng cia PANI-bazo' va m, la khoi huigng cia
aniline). (**): B4 nhét ndi [h] ciia PANI & dang bazo do ¢ 30°C trong acid H,50, ddm déc. (***): Ty [é
mol ca (P + S)/N tinh theo phdn tich ty Ié thanh phdn nguyén to PANI.

> N —

™

() (b)
Hinh 4. Phén nutc loc trong qud trinh tng hap nhd tuong nghich (a), nhil tuong thudn (b)

Bdng 2. Ty Ié thanh phdn nquyén td cia PANI

Mau % C % N % O % P %S
EI-S 81,31 4,14 12,18 0,22 2,15
EI-B 80,95 14,11 4,62 0,07 0,25
ED-S 77,37 542 13,19 39 0,11

ED-B 82,75 14,15 3,03 0,06 0,01

Bdng 3. Khd ndng hoa tan cia PANI (mg/mL) trong cdc dung méi théng thuong

Dung moi
Chloroforme Toluene n-heptane Ethanol
EI-S 2,54 1,93 1,75 1,96
ED-S 4,04 2,28 2,04 2,15
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oligomer con lai sé biloai bo trong qua trinh réia vé sau, do
dé hiéu suat ctia PANI t6ng hgp theo phucong phap nha
tuang nghich thdp hon so v6i phuang phap nhi tuong
thuan. Két qua nay dugc khdng dinh théng qua mau cua
dung dich nudc loc sau khi két tlia trong acetone (Hinh 4).

D6 nhdt ctia PANI dugc xac dinh & dang bazo dé tranh
su anh huéng cta chat doping DPA. D6 nhét ciia PANI
trong ca 2 phuong phap téng hop xap xi nhau do néng
dd chat oxy héa nhu nhau.

D6 dan dién cta PANI nhd tuong thuan dugc xac
dinh 1a 3,01S.cm™. Gia tri nay 16n hon 10* lan so véi d6
dan dién cta PANI dang bazo dugc xu ly vSi dung dich
acid decylphosphonic (2,3 x 10*S.cm™) [25]. Két qua thuc
nghiém ciing cho thay d6 dan dién cta PANI nhi tuong
nghich (El) thap hon 30 lan so v6i d6 dan dién cta PANI
nhi tuong thuadn (ED) trong cung diéu kién téng hap.
K&t qua nay dugc giai thich la do mdc d6 doping ctia DPA
trong hé nhi tuong nghich (El) nhé hon trong nhi tuong
thuan (ED) (Bang 1), muc d6 doping cang 16n thi dé dan
dién cta PANI cang cao. Ngoai ra, su c6 mat ciia nhém
sulfonate dinh vao vong benzene cling c6 thé xem la yéu
t6 anh hudng dén do6 dan dién. Do dan dién ctia PANI ty
Ié nghich vé&i muc do sulfo héa do cac nhém sulfonate cé
kha nang ddy mach ra khéi mat phdng khéng gian, lam
thay d6i hinh thai sdp x€p ctia mach polymer va lam giam
su'lién hgp trong PANI [26]. Diéu nay da dugc ching minh
bai thuc té€ dé dan dién ctia PANI da sulfo hoa nho hon it
nhat 2 bac so vai PANI thong thudng [27].

3.3. Phdn tich nguyén té

Két qua phan tich nguyén té bang EDS (Bang 2) cho
thay ca luu huynh va phosphor déu cé mat trong céac
mau PANI & dang mudi chiing té céc anion sulfate, hydro
sulfate hodc sulfonate da tham gia vao qua trinh proton
hda clia PANI cung véi anion cdia DPA. Tuy nhién, anion
dong vai tro tang cudng (doping) chd yéu trong PANI thu
dugc tir nha tuong thuan la anion cGia DPA trong khi dé
trong PANI tU nh(i tuong nghich thi cac anion tdng cudng
cht yéu la cac anion sulfate, hydro sulfate hoac sulfonate.
Ngoai ra, su c6 mat cla luu huynh trong cac mau PANI
dang bazc khadng dinh c6 su sulfo héa trong sudt qua
trinh phan Ung va muc d6 sulfo héa la cao hon trong hé
thong nha tuang nghich.

3.4. Kha ndng hoa tan

Kha nang hoa tan & nhiét d6 phong cia cac mau PANI
trong cac dung méi thédng thudng dugc téng hgp trong
Bang 3.
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Kha nang hoa tan cda polymer trong dung maoi phu
thudc rat 16n vao céac dai lugng nhu: muc d6 két tinh, do
phan cuc, kha nang tao lién két hydro néi phan tr hodc
ngoai phan ti va kha nang tao lién két hydro vai cac phan
t&r dung moi [28]. Viéc ton tai luc tuong tac tinh dién ngoai
phan tl va luc lién két hydro gitia caéc mach trong PANI da
ngan can cac phan t& dung méi tham sau vao bén trong
cac bo phan ti polymer. Nhu vay, cac phan tir dung moéi
khong thé phan tach cac mach PANI dé hoa tan chung.
Trong trudng hgp tang cuong DPA cho PANI, cac phan ta
DPA sé can trg khong gian, lam tang khodng cach gilra cac
mach phan ti polymer, tao diéu kién thuan Igi cho dung
moi tham sau vao bén trong cdu tric lam tang kha nang
hoa tan. Bang 3 cho thdy PANI dugc tang cudng bdi DPA
¢6 kha nang hoa tan hoac phan tan I6n hon so véi PANI
dugc tang cudng bai cac acid khac hodc PANI dugc gan
cac nhém thé vao vong tham [29, 30]. Kha nang hoa tan
cGia PANI nhi tuong thuan I6n hon kha nang hoa tan cla
PANI nha tuang nghich. Két qua nay c6 lién quan dén ham
luong DPA trong 2 mau PANI. Su ¢ mét ctia cac anion DPA

Hinh 5. Anh SEM cia PANI (a) nhi tuong nghich, (b) nhi tuong thudn

trong cau truc mach PANI da céi thién dang ké kha nang
hoa tan cia polymer nay, mac du cac nhém sulfonate dinh
vao vong benzen ciing dugc cho la lam tang kha nang hoa
tan ctia PANI [29].

3.5. Hinh dang hat PANI duéi kinh hién vi dién tirquét (SEM)

Kich thudc va hinh dang ctia PANI dugc quan sat dudi
kinh hién vi dién ti quét SEM (Hinh 5). V&i phucng phap
téng hop nhi tuong nghich, PANI tao ra c6 hinh dang la
cac thanh nano véi kich thuéc khoang 100 - 200nm. Trong
khi vé6i cling diéu kién téng hagp phuang phép nhii tuong
thuan lai tao ra PANI c6 hinh dang la cac soi nano co tiét
dién tron véi dudng kinh khodng 50 - 100nm. Tuy nhién,
néng dé cta chat nhi héa c6 anh hudng I6n dén hinh
dang ctia san phdm tao thanh.

4. Két luan

PANI-DPA véi kich thudc nano dugc téng hop thanh
cong trong phong thi nghiém theo phuong phép trung
hgp nhi tuong. Cau tric cla cac thanh nano c6 dudng
kinh khoang 100 - 200nm (trong hé nha tuong nghich)
va 50 - 100nm (trong hé nhi tuong thuan). Muc do tang
cudng (doping) cac anion vao mach phan ti cda PANI
thu dugc tu hé nhi tuong thudn cao hon trong hé nhi
tuang nghich c6 cung diéu kién. Tac nhan doping chu
yéu trong PANI-DPA tir nh{ tuong thuan la DPA nén anh
hudng manh dén d6 dan dién va kha nang hoa tan cla
san pham thu dugc ciing nhu tdng cudng hiéu qua chéng
an mon cdla vat liéu nay khi st dung lam chat don trong
son chéng an mon. Muc dé sulfo hoa ctia PANI-DPA thu
dugc tir hé nhi tuong nghich cao hon so véi hé nhii tuong
thuan trong cung diéu kién téng hap, cho phép dé xuat
co ché va ciu tric khac nhau clia cac micelle thu dugc tir
cac hé nha tuong nay. Nhom tac gia dé xuat can tiép tuc
nghién ctiu kha ndng phan tan ctia PANI-DPA trong mang
son va hiéu qua chéng an mon clia mang son thu dugc
dé lam rd hon vai trd ctia PANI dugc ting cudng bdi acid
decylphosphonic.
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Synthesis and characterisation of decylphosphonic acid doped
polyaniline (PANI-DPA) prepared by emulsion polymerisation
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Summary

The combination of polyaniline (PANI), a conductive polymer, and a corrosion inhibitor has been studied to manu-
facture anti-corrosion coatings. This paper introduces some research results on PANI-DPA, a new material combining
polyaniline with decylphosphonic acid, an environmentally friendly corrosion inhibitor, synthesised via two emulsion
methods: in direct and inverse emulsions. The polymerisation was performed at room temperature by using ammoni-
um peroxydisulfate (APS) as oxidant and decylphosphonic acid (DPA) as surfactant. The differences in the properties
of synthesised PANI-DPA from the two methods were studied in detail. The structure of nano-bars (100-200nm) and
nanofibres (50-100nm) were observed in the inverse emulsion and direct emulsion system, respectively.

Key words: Polyaniline, decylphosphonic acid, direct emulsion polymerisation, inverse emulsion polymerisation.
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