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Abstract: In this study, poly(styrene-co-vinyl benzyl trimethyl ammonium chloride) with different
styrene to vinyl benzyl chloride ratio (3:1, 1:1, 1:2) have been synthesized. The formation ofproducts
was confirmed by Fourier transform infrared spectrophotometry (FTIR) and nuclear magnetic
resonance spectra (*H NMR). Then, anion exchange membranes were prepared by combination of
poly(styrene-co-vinyl benzyl trimethyl ammonium hydroxide) and poly (vinyl alcohol) The
obtained membranes were evaluated for their own conductivity, anion exchange capacity, and
thermal decomposition. The results showed that the anion exchange membrane produced from
copolymer with styrene to vinyl benzyl chloride ratio 1: 2 exhibited good hydroxide conductivity of
7 mS/cm, ion exchange capacity was 0.65mmol/g and stability to 200°C.
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Nghién ctru tong hop va dic trung tinh chat cia mang trao do6i
anion trén co so td hop cua poly(styrene-co-vinylbenzyl
ammonium hydroxide) va poly(vinyl alcohol)

Vii Thi Hong Nhung, Huynh Thi Lan Phuong, Nguyén Hitu Tho,
Nguyen Thi Cam Ha, Nguyén Van Thac*
Khoa Hod hoc, Trirong Dai hoc Khoa hoc Tu nhién, DHOGHN, 19 Lé Thanh Téng, Ha Ngi, Viét Nam
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Tom tit: Trong nghién ciu, poly(styrene-co-vinyl benzyl trimethyl ammonium chloride) véi ti 18
khac nhau gitra styrene va vinyl benzyl chloride (3:1, 1:1, 1:2) da dugc tong hop thanh cdng. Sy tao
thanh cua san pham duogc khang dinh qua két qua phd hdng ngoai (FTIR) va phd cong huong tir hat
nhan (*HNMR). Mang trao déi anion dugc ché tao vai su té hop cua poly(styrene-co-vinyl benzyl
trimethyl ammonium hydroxide) va poly (vinyl alcohol). Mang trao ddi anion dugc dic trung tinh
chat vé& do dan dién riéng, kha niang trao ddi anion va do bén nhiét 6. Két qua thu dugc cho thiy
mang trao d6i anion dugc ché tao tir copolymer véi ti 1¢ styrenevavinyl benzyl chloride 1a 1: 2 cho
gia tri 6 dan dién riéng tét ~7 mS/cm, kha ning trao ddi anion ~0.65 mmol/g va c6 d bén nhiét do

toi 200°C.

Tirkhoa: Mang, poly(vinyl alcohol), copolymer, d6 dan dién, pin nhién liéu.

1. Mé dau

Sy quan tdm dén pin nhién lieu kiém ngay
cang tang lén trong nhimg nam gan day vé co
ban lién quan dén van dé phat trién va ché tao
méi 16p mang trao d6i anion hydroxyl, phan céch
gitra hai vang dién cuc. Bong luc 16n cho nhiing
nghién ctru vé mang trao doi anion la nhimg wu
diém dic trung ciia hé pin nhién ligu kiém so véi
nhiing hé pin nhién liéu st dung mang trao doi
proton nhu: hiéu suit chuyén hoa ning luong
cao, it gdy an mon va ¢ thé sir dung cac chét xtc
tac dién cuc khéng phai la kim loai quy gia thanh
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cao. Khong nhitng vay, pin nhién liéu kiém sir
dung mang trao doi anion c6 wu diém hon so v&i
pin nhién liéu kiém thong thuong vi khong co
cation di dong, khdng tao thanh két tia cacbonat,
giam mat mat nhién liéu va gon nhe hon [1].

Nhitng nghién ciru trude ddy cho thiy mang
trao doi anion hydroxyl trén co so poly(vinyl
alcohol) (PVA) c6 nhirng két qua tét vé do dan
dién riéng, kha ning trao doi anion, quy trinh ché
tao mang don gian va c6 thé sir dung nudc la
dung méi trong qué trinh ché tao [2-4]. Tuy
nhién, viéc st dung PVA cé nhuoc diém can
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khic phuc nhu kha ning hit nuéce cao dan toi
viéc lam giam do bén cua hé mang trao doi.

Trong nghién ctru [5] mang trao ddi anion
dugc ché tao trén co so dong tring hop styrene
(ST) véi vinylbenzyl chloride (VBC) tao thanh
poly(styrene-co-vinylbenzyl chloride). Sau d6
co-polymer dwgc bién tinh cling voi trimethyl
amine trong dung mdi dimethylformamide dé
thu dugc co-polymer cé chira nhém chuc
ammonium bac 4. H&é mang trén c6 gia tri do dan
dién riéng cao ~6,8 mS/cm ¢ 20°C, kha nang trao
ddi anion 2,14 mmol/g. Tuy nhién, viéc ché tao
mang phtc tap va gia thanh san pham cao 1a mot
trong nhimg nhuge diém can khic phuc cua hé
mang trén. Pé budc dau khic phuc nhirg nhuoc
diém trén cua 2 hé mang, ching ti da lua chon
nghién ctu: Ché tgo mang trao d@éi anion trén
co sé¢ 1t hep cua poly(styren-co-
vinylbenzyltrimethylammonium hydroxide) va
poly(vinyl alcohol), nham muc tiéu nang cao
duoc tinh chét co ban can thiét cia mang, dong
thoi toi wu hoa nhitng tinh chat dé co6 thé nang
cao kha nang tng dung vao thyc té cua mang trao
ddi anion.

2. Thuc nghiém

2.1. Héa chat

Trong nghién ciru cac hda chat dugc sir dung
gom:  Styrene > 99%(Sigma), Vinylbenzyl
chloride 97% (Sigma), Polyvinyl alcohol (PVA),
98%, Mw = 16000 (Acros), 2,2"-Azobis (2-
methylpropionitrile) (AIBN) 98% (Aladdin),
Trimethylamine (TMA) 33% trong ethanol
(Acros), Potassium hydroxide (KOH) d¢ tinh
khiét phan tich (Merck), Dimethylformamide
(Prolabo), Ethanol tinh khiét (Prolabo)

2.2. Tong hop poly (styrene-co-vinyl benzyl
chloride) (poly (ST-co-VBC))

Monome gom styrene (ST) va vinylbenzyl
chloride (VBC) sau loai bo chét e ché duoc tron
thanh hdn hop voi ti 1& sé mol ST:VBC lan luot
la 3:1,1:1, 1:2 cing véi chat khoi mao AIBN (ti
Ié 1% theo khdi Iwong). HAN hop duoc suc khi
N2 trong thoi gian 30 phat. Sau khi suc khi N,
céch li hdn hop phan ung véi khong khi va tién

hanh gia nhiét hdn hop phan ng bang cach dun
cach dau véi nhiét d6 dau duy tri 70°C, c6 su
dung khudy tir trong 30 phat thi thu duoc
copolymer dang ran. Giam nhiét d6 hdn hop
phan trng xudng con 40°C, thém cham lugng that
nhd DMF (dé thu duoc dung dich polymer c6 d6
nhét cao) vao san pham ran va duy tri khudy tur
dén khi thu duoc dung dich ddng nhat. Dung
dich copolymer dugc sir dung cho phan tiép theo
(tbng hop poly (styrene-co-vinyl benzyl
trimethyl ammonium) chloride). Ngoai ra, dé
dénh gia duoc san pham cua phan ing, mét qui
trinh tuong tu duoc thiét 1ap. Sau d6 dung dich
duoc ria bing nudc cat va loc, say trong chan
khong & nhiét do 35°C thu dwgc cac san pham
copolymer véi cac ti 1€ 3ST-1VBC, 1ST-1VBC,
1ST-2VBC.

Phan ting téng hop poly (styrene-co-vinyl benzyl
chloride).

San pham caa phan tng duge danh gia
bang phd hip thu hdng ngoai (trén thiét bi
Jasco FTIR/6300 trong vung tan sé tir 400 —
4000 cm, tai Bo mon Hdéa ly, Khoa Héa hoc,
Truong Pai hoc KHTN) cho két qua trong
hinh 1. Két qua cho thiy qua trinh dong triing
hop thanh céng khi ta thay khong ton tai su co
mat tin hiéu manh cua nhém CgHs-C=C- &
khoang 1625 cm'%, va su t6n taitin hiéu manh
cua -CH,- ¢ khoang 2919 cm?

a L

3 1/»5;112-(2919cm")

35I00 3OIOO 25I00 20IOO 1 SIOO 1 OIOO 5 (I)O
Wavelenght, cm’”
Hinh 1. Phé IR cua cac mau (a) 3ST-1VBC,
(b) 1ST-1VBC va (c)1ST-2VBC.
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2.3. Tong hop Poly(styrene-co-vinyl benzyl
trimethyl ammonium) chloride (poly (ST-co-
VBTMA-CI))

Dung dich poly(ST-co-VBC) trong DMF thu
duoc tir bude trude duoc st dung truc tiép dé
tong hop poly(ST-co-VBTMA-CI) theo phan
ung sau:

O O N~ DMF 12h

Phan ting téng hop poly(ST-co-VBTMA-CI).

Hé phan ung dugc dua vé nhiét do phong,
thém vao dung dich co-polymer lugng dung dich
TMA c6 sé6 mol TMA twong @ng Véi lugng
vinylbenzyl chloride trong thanh phan copolymer.
Hé phan tng duoc khudy déu ¢ nhiét &6 phong
trong 12h. Sau d6, dung dich san pham thu duoc
dugc st dung truc tiép cho budc sau hoic siy
chan khoéng ¢ 35°C dé thu cac mau 3ST-
1VBTMA-CI,1ST-1VBTMA-CI, 1ST-2VBTMA-CI.

! CH-CI
} Al ¢ (820-706 em™
| CH,-N ‘

£} (~2870-2760)

T T T T T T 1
3500 3000 2500 2000 . 1500 1000 500
Wavelenght, cm’

Hinh 2. Phé IR cuaa cac mau (a) 3ST-1VBTMA-
Cl, (b) 1ST-1VBTMA-CI, (c) 1ST-2VBTMA-CI.

Két qua ctia qua trinh gdn nhom amin dugc
danh gia bang cach so sanh phd IR va H-NMR
(duoc xac dinh trong dung mdéi DMSO trén thiét
bi Brucker Avance 500 MHz tai phong do cong
huong tir, Khoa Hoa hoc, Truong DPai hoc
KHTN- PHQG Ha Nbi) cta chit copolymer
truée va sau khi tién hanh phan tng. Sau qua

trinh thé gdc amin, ph IR cta cic polymer déu
thay dbi (hinh 2). Qua trinh ghép nhdm TMA, do
mubi amoni bac 4 khong c6 dai hap thu dic
trung, sy ¢6 mat ciia nhom amoni dugc thé hién
qua sy suy giam cuong d0 cua cac tin hi¢u
khoang 706 dén 820 cm* ciia lién két C-Cl giam,
cung voi do 1a sy xuét hién cta tin hiéu & khu
vuc ~ 2500cm™ cua lién két C-H trong nhém -
CHs, tin hi€u dac trung ciia nhom metyl trong
CH3-N< tai s6 song khoang ~2870 cm™ chuyén
dich v& ving co. tan s6 cao hon c6 sb song 2760
cm! khi ting nong d6 cua VBC. Ngoai ra, san
pham cua qua trinh ddng trung hop theo co ché
goc va qué trinh gan TMA vao mach copolymer
cling duoc danh gia bang két qua phd *H NMR.
So sanh phé 'H cta 2 mau 1ST-2VBC va 1ST-
2VBTMACI ciing cho thay viéc gan nhém amin
thay cho nhom clorua d xay ra. Liy chuén I tin
hi€u cua vong thom tai do chuyén dich 7,02 ppm,
ta quan sat thay c6 sy suy giam tin hiéu cia H ¢
nhdm —CH,Cl cho thiy c6 su bién mét ctia nhém
nay trong qua trinh phan tng. Cung voi do, su
xuat hién cta chum tin hiéu manh c6 do chuyén
dich trong khoang tir 2,65 dén 2,94 ppm cho thay
su xut hién caa nhém -*N(CHs)s.

2.4. Ché tao mang trao doi anion trén co so to
hop PVA voi poly(ST-co-VBTMA-CI)

Poly(vinyl alcohol) (ti 1¢ khéi lugng PVA:
poly(ST-co-VBTMA-CI) bang 1:1) duoc hoa tan
vao nu6ce ¢ nhiét @6 100 'C téi khi thu duogc
dung dich dong nhat va dé ngudi & nhiét do
phong. Thém nhanh dung dich PVA thu dugc
vao dung dich poly(ST-co-VBTMA-CI) — DMF
da thu dugc tir bude 2.3. Hon hop duoc khudy
déu sau d6 dem sdy trong chan khong & nhiét o
phong thu duoc san pham 13 cic mau duoc ki
hi¢u sau: 3ST-1VBTMA-PVA, 1ST-1VBTMA-
PVA, 1ST-2VBTMA-PVA.

Mang trao doi anion trén co s¢ C4C mau 3ST-
1VBTMA-PVA, 1ST-1VBTMA-PVA, 1ST-
2VBTMA-PVA dugc ché tao bang phuong phap
ép trén may ép thay luc CrushIR cua hdng PIKE
technology luc ép 2000 kg. Viéc gdn nhém OH-
vao nhém chtrc amine dugc tién hanh theo 2
phuong phap:
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Phuong phép 1: ép mang tur cac mau chét thu
dugc tur budc trén roi ngdm trong KOH 1M
(dung méi Ethanol/nudc véi ti 18 thé tich 3:1)
trong 24 gio; sau d6 rira bang nudc cat, siy kho
trong tu say chan khéng o nhiét do 35°C roi ép
lai. Ca&c mau thu duoc dugc ki hiéu 3ST-
1VBTMA-OH-PVA-1, 1ST-1VBTMA-OH -
PVA-1, 1ST-2VBTMA-OH -PVA-1.

Phuong phap 2: ngdm cic mau da thu dugc
tr budc truéc trong KOH 1M (dung mobi
Ethanol/nudc vai ti 16 thé tich 3:1) trong 24 gio;
sau d6 rira bang nudc cét, sdy kho trong tu say
chan khdng ¢ nhiét @6 35°C rdi ép thanh mang.
Cac mau thu duoc duoc ki hiéu 3ST-1VBTMA-
OH-PVA-2, 1ST-1VBTMA-OH-PVA-2, 1ST-
2VBTMA-OH-PVA-2.

2.5. Phwong phap nghién cuu

2.5.1. B¢ dan dién riéng ciia mang trao déi
anion

Do dan dién riéng ctia mang trao ddi anion
dugc x4c dinh qua phuong phap do phd tong trd
xéc dinh dién tré ciia mang bang thiét bi do dién
hoéa da nang Autolab 30 cua Ha Lan. Cac mang
dé kho hoan toan. Mau mang duoc tiép xtc truc
tiép v6i cac dién cuc. P9 dan dién riéng (o) cua
mang duoc tinh todn véi phuong trinh:

|
T RA

Véil: d6 day ciia mang (cm); R: dién tré cua
mang(Q). A : dién tich mat cit ngang ciia mang
(cm?). Trong nghién ctru, dién tich cta mang
duoc xac dinh 1a dién tich cia dién cuc platin co6
duodng kinh 3 mm. Chiéu day ciia mang dugc xac
dinh bang thudc do dién tir c6 do chinh xéc t6i
0,01 mm

2.5.2. Kha nang trao doi ion

Kha ning trao doi ion (IEC) duoc xac dinh
bang phuong phap chuin do ngugce. Mot manh
hoan toan kho mang trao ddi anion vé&i khdi
lugng xac dinh dugc ngdm trong 10 ml dung dich
HCI véi ndng d6 xac dinh trong 24 h. Sau khi
trao doi ion, 1dy 5 ml dung dich HCI chuén d6
véi dung dich KOH néng do 0,01M, st dung
dung dich phenolphtalein lam chat chi thi. Thé

tich dung dich KOH dung chuan d6 dugc ghi lai
dé tinh nong do dung dich HCI sau khi ngdm
mang. Kha ning trao d6i ion ciia mang duoc tinh
toan theo cong thurc sau:

IEC (mmol/g) = % (C3x- C3x)

Vo: thé tich dung dich HCI ngdm mang (ml).
€9, C5,: ndng do dung dich axit trudc va sau

khi ngdm mang (mol/l)
m: khdi luong ciia mang khoé trudc khi ngam (g)

2.5.3. Khao sat do bén nhiét

Trong nghién ctru, do bén nhiét cua vat liéu
duogc xac dinh bang phuong phap phan tich nhiét
trong luong trén thiét bi phan tich nhiét
SETARAM Labsys TG cua khoa Hoéa hoc-
truong Pai hoc Khoa hoc Ty nhién — DPHQGHN.
Mau duge khao sat trong khong khi tir nhiét do
phong t6i 800 °C va toc do gia nhiét 1a 10
°C/phut.

3. Két qua va thao luan

3.1. Bé dan riéng

Do dan ion cia mang da ché tao duogc Xac
dinh bang phuong phéap do pho tong tro. Két qua
phd tong tré cua mang cd dang chung thé hién
trén hinh 3.

150

120 ¢

304

0 30 60 90 120 15
7' (Ohm)

Hinh 3. Phé tong tro cia mang trao ddi anion
1ST-2VBTMA-OH-PVA-2.
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Két qua pho tong tro hinh 3 ng véi mach
twong duong gom: dién tré R — tuong g Voi
dién tro caa 16p mang trao ddi anion va dién
dung C tuong tng véi 16p dién kép hinh thanh
trén mat gioi han gitra dién cuc va mang trao doi
[6] (hinh 4).

R c
— |
—J 1

Hinh 4. So d6 mach dién cua hé dién hoa twong tng
Véi pho tong tré cua mang trao ddi anion.

Tt mach twong duwong, xac dinh dugc dién
tré cia mang do qua phd tong tré va do dan riéng
(6) (S/cm) clia mang da duoc tinh toan bang cach
su dung cong thuc:

|

c=—o"0
R.A

V6i l: 3 day ciia mang (cm); R: dién tro cua
mang (Q). A: dién tich mat cit ngang ciia mang
(cm2).

Két qua thu dugc dugc néu trong bang 1.

Bang 1. Két qua khao sat 6 dan riéng caa mang

Do dan riéng
(mS/cm)
3ST-1VBTMA-OH-PVA 2 0,68
3ST-1VBTMA-OH-PVA 1 0,74
1ST-1VBTMA-OH-PVA 2 2,77
1ST-1VBTMA-OH-PVA 1 1,44
1ST-2VBTMA-OH-PVA 2 7,25
1ST-2VBTMA-OH-PVA 1 6,19

Tén mang

Tirbang 1 nhan thiy, d6 dan riéng tang rd rét
khi lwong nhém amin trong phéan tir polymer
tang. Voi ti 1& s mol Styren: Vinylbenzyl
trimethylamonium chloride 1a 1:1 va 1:2 thi do
dan cia mang dugc ché tao bang cach ngam
trong dung dich KOH trudc khi ép cao hon 1a khi
ngam mang trong KOH sau khi ép. Diéu nay c6
thé Ii giai rang khi ép vai luc ép cao, cau tric cua
mang tré nén chit khit hon 1am cho viéc khuéch
tan vao bén trong mang cua cac phan toe KOH
kho khan hon, tic 1am giam hiéu suit caa phan
{rmg trao ddi gitra ion OH véi ion CI- dé tao ra
copolymer va&i nhém  trimethyl ammonium
hydroxide, diéu nay din dén su han ché vé do
dan. Tuy nhién, véi ti I 3:1, do dan ciia mang

dugc ngam trudc khi ép lai thip hon so véi mang
duoc ngam sau khi ép. Nguyén nhan ¢ thé duoc
giai thich la do, vai ti 1€ styrene (ky nudc) 1on,
copolymer ngén can nu¢c mang theo ion OH" di
sau vao khéi chat nhung khi duoc dugc ép mong,
cac phan tir copolymer lai c6 co hoi 16n hon dé
tiép xtc va phan tng véi KOH, do d6 1am ting
d6 dan. Két qua cho thy, d6 dan cua mang 1ST-
2VBTMA-PVA 1a cao nhat trong 3 mau
copolymer dugc khao sat. Gia tri d6 dan nay cao
hon so v&i mang trén co s& PVA bién tinh va
mang trén co s& Mot s mang st dung copolymer
c¢6 vinylbenzyl trimethyl amonium chloride [2,5,7]

3.2. Kha ndng trao doi ion

Kha néng trao ddi ion cua mang dugc danh
gia bang phuong phap chuan d6 nguoc. Két qua
danh gia duoc dua ra trong bang 2.

Bang 2: Két qua khao sat kha nang
trao d6i ion ctia mang

Tén mang IEC IEC ly thuyét
(mmol/g) (mmol/g)

Kha ning trao doi ion ciia mang ting twong
ung vai sy tang ti 1€ nhom VBTMA trong phén
tur copolymer. Li do 1a vi, khi tang ti 1€ VBC thi
kha ning trao ddi ting vi ting s6 lwong nhém
OH-. Tuy nhién, vi mang duoc ché tao trén co s¢
su t6 hop cua PVA va copolymer nén kha ning
trao doi anion tinh cho mot don vi khéi luong
mang 1a khéng cao so véi két qua cua nhitng
cdng b trude day vé mang trao doi anion [5, 8].
Ngoai ra, chi s6 IEC khao sat dwgc thip hon
twong ddi nhiéu so véi tinh toan ly thuyét. Biéu
nay cho thy hoic 1a hiéu suét phan tng trao doi
nhom OH- chua cao hoac lwgng nhom TMA
dugc gan vao chua dat téi da. Do dan ion cua
méng phu thudc nhiéu vao lu:cmg anion dugc gan
vao trong mang, do vay co6 thé thay néu téi da
hoa duge lugng OH- gan vao mang thi do dan
ciia mang sé tang 1én dang ké. Piéu ndy mo ra
trién vong nghién cuu tiép theo, tim ra didu kién
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nham muc tiéu téi uu hoa tinh chit va nang cao
kha nang trao doi anion ctia mang.

3.3. B¢ bén nhiét

Mot trong nhimg déc trung quan trong dé co
thé ung dung mang trao d6i anion cho hoat dong
cua pin nhién liéu d6 1a do bén nhiét d6 cia mang
ché tao duoc. Trong nghién ciru, d6 bén nhiét cua
mang duoc xac dinh bang phuong phap phan tich
nhiét trong lwong (TG/DTG) trong khoang nhiét
d6 tir 30°C t6i 800°C, toc d6 gia nhiét 10°C/phdt.
Duong phan tich nhiét trong lwong cia hé mang
3ST-1VBTMA-OH-PVA-2 duoc thé hién trén
hinh 5. Nhitng hé mang ché tao dugc déu cé két
qua phan tich nhiét twong tu nhu hinh 5. Két qua
phan tich nhiét trong luong cho thay, nhitng hé
mang ché tao dugc c6 su sut giam trong luong rd
rét khi tang nhiét do 1én trén 200°C, twong tng
véi qua trinh phan hay PVA [9] va cac
copolymer téng hop duoc. Tir két qua trén co thé
két luan, nhitng hé mang té hop ché tao duoc co
d6 bén nhiét toi 200°C va dap ting duoc yéu cau
cuiia mang trao ddi anion cho pin nhién liéu kiém.
So sanh duong phan tich nhiét cua cac hé mang
vé6i thanh phan co-polymer khéc nhau cho thay:
Vi ti 1¢ monome ST:VBC ban dau la 3:1, trén
duong cong DTG khdng xuét hién peak & viing
nhiét 3o nho hon 200°C, véi ti 1€ ST:VBC = 1:1,
c6 xuat hién peak ¢ nhiét d6 ~98°C va su sut
giam khéi luong ~4,55%, véi ti 16 ST:VBC = 1:2
c6 xuat hién peak & nhiét do ~99°C va su sut
giam khéi lwong ~10,5%. Sy xuat hién cac peak
& vung nhiét do6 khoang 100°C twong ung Vaéi su
bay hoi ciia cac phan tir nurdc ton tai trong mang.
Két qua trén c6 thé duoc giai thich, khi tang ti 16
VBC trong thanh phan copolymer d¢ wa nudc
clia mang ting 1én lam ting kha ning hit 4m cua
mang, do d6 lugng nudc ton tai trong mang ting
I&n. Sy ton tai nhiéu phan tr nuéc trong mang
mot miat c6 thé lam ting d6 dan dién riéng cua
mang trao doi anion. Mt khac, sy ton tai qua
nhiéu nudc c6 thé 1am giam d6 bén co hoc cua
mang ché tao dugc. Pidu ndy, cho thiy viéc tim
ra diéu kién ché tao mang (ti 1¢ monome trong
thanh phan copolymer, ti 1¢ gita PVA va
copolymer, nong do KOH,...). dé ti uu hoa cac
tinh chat cua mang 1a vin dé can thiét dé ché tao

ra nhitng hé¢ mang trao doi anion hydroxide ¢6
nhitng dac trung tinh chat cao hon.

-804
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Hinh 5. Két qua phan tich nhiét trong luong cua
mang 3ST-1VBTMA-OH-PVA-2.

4. Két luan

Téng hop thanh cong poly(styren-co-vinyl
benzyl trimethyl ammonium chloride) véi ti 1€
monome ban dau khac nhau. Su tao thanh cua
copolymer dugc chang minh qua két qua phan
tich phd hdng ngoai (IR) va phé cong huang tir
hat nhan *HNMR).

Ché tao duoc mang trao ddi anion trén co s
td hop cua poly(styren-co-vinyl benzyl trimethyl
ammonium hydroxide) va poly(vinyl alcohol).

Mang trao ddi anion thu duoc c6 gia tri do
dan dién riéng nam trong khoang tir 0,7 mS/cm
t6i 7,3 mS/cm, gié tri kha ning trao ddi anion tir
0,32 mmol/g t6i 0,67 mmol/g & nhiét do6 phong
va bén trong khoang nhiét d6 toi ~200°C.

Khao sat anh husng ti 1€ ham lugng VBC
ban dau tgi tinh chat ciia mang trao ddi anion to
hop thu duoc cho thdy, mang trao ddi anion st
dung poly(styren-co-vinyl benzyl trimethyl
ammonium hydroxide) vai ti 1€ ST:VBC = 1:2
cho gia tri ¢ dan dién riéng va kha nang trao doi
anion 16n nhit va dap ung duoc yéu ciu cua
mang trao d6i anion cho pin nhién liéu kiém.

Loi cam on

’Nghién Clru nay dugc tai trg boi Dai hoc
Quadc gia Ha Néi trong dé tai ma so6 QG.17.14.
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