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Ché tao va tinh chat vat liéu composit Fe,O0,/C
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Tom tiit:

Bién d6i khi hau hlen dang 12 mt trong nhirng vin dé nghiém trong nhit ma thé giéi dang phai d6i mit. Trong nghlen
ciru nay, bt oxit sat Fe, O, dugc str dung lam vat li¢u hoat dong di¢n cuc, nano carbon duwge dung lam chit phu gia dé ché
tao vat li€éu composit Fe30 /C nhim trng dung trong h¢ tich trir ning lwgng. Kich thuwérc, hinh thai hoc ciia oxit sit va nano
carbon dwgc khio sat bang kinh hién vi dién tir quét (SEM). Anh hwéng ciia chit phu gia, ham lwgng cic thanh phan dién
cwe dén dic trung dién hoéa cia di¢n cye composit Fe,O /C da dwgc nghién ciu bang phép do quét thé vong tuin hoan
(CV). Két qua chi ra rang, ham lwgng cia ciac thanh phan dién cuc anh hwéng manh dén dic trung dién héa cia dién cue.
Vai tré quan trong cia chét phu gia carbon trong di¢n cyc composit Fe30 /C dwge khang dinh: nano carbon lam tang d¢
din dién ciia dién cuc, do vy ting toe dd phan ung oxy héa - khir ciia sit. Anh hudéng tich cye clia chét phu gia K_S trong
dung dich dién ly dugc chirng minh bang viée tang toe do phan wng 6xy hoa - khir clia sit, cai thién kha nang chu trinh

héa cia Fe,O,, gidm lwgng khi H, sinh ra, do vy ting dung lwgng phéng ciia Fe,O,/C.

Tir khéa: dién cuc composit Fe,O,/C, hé tich trir ning luwgng, nano carbon, phu gia K,S.

Chi s6 phén logi: 2.5
1. Md dau

Cac phuong tién sit dung nhién liéu hoa thach ngay cang
ting va thdi ra mot luong 16n khi CO, 1a mét trong nhiing
nguyén nhan giy nén tinh trang bién d6i khi hau [1]. Viéc tim
kiém mot giai phap thay thé bén ving cho cac phuong tién
nay la rit cép bach va xe dién (EV) 1a mot img ctr vién hang
dau do chiing sir dung pin/ac quy lam nguon dién. Yéu cau ciia
pin/dc quy dung trong xe dién phai ¢6 kich thudc nho gon, an
toan, cung cap dién ap 6n dinh, mat do niang lwong cao. Nhiéu
loai pin trén thi truong c6 thé ing dung cho xe dién nhu pin
Li-ion, Ni-MH, chi axit, tuy nhién xét vé hiéu qua chi phi, d6
bén va than thién moi trudng thi cac loai pin nay déu chwa dap
g duoc tat ca cac tiéu chi. D1 v6i vat liéu 1am pin, vat lidu
trén co so sit co uu thé vé mat chi phi, nguyén liéu doi dao,
khong doc hai va co dung lugng 1y thuyét cao. Vi vay, trong
nhitng nim gan day, pin dién cuc sit da dugc tap trung nghién
ctru [2-4]. Trong sé d6, pin Fe/khi da nhan dugc sy quan tdm
dang ké do dung lugng 1y thuyét cao, tudi tho dai, d6 6n dinh
dién hoda cao, gia thanh ré va than thién v&i moi truong [5-9].
Tuy nhién, dién cuc sét trong loai pin nay c6 mot sb han ché
nhu hi¢u qua st dung thép, tinh thu dong dién cuc, lugng
khi H, sinh ra canh tranh véi phan (ng khu sat, tu phong
dién cao, mat d6 niang lwong va dung luong thip [6, 10-13].
Mot trong nhiing han ché chinh cua dién cuc sit 1a su thu
dong dién cuc gay ra boi hydroxit sit hinh thanh trong qua
trinh phong dién ngan can phan Gng cua 16p sit & bén trong
dan dén hiéu suat phong nap thap o téc do phong dién cao
[6]. Dé cai thién nhitng han ché cua pin Fe/khi, cdu trac cua
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dién cuc sit da dugc thay doi bang cach sir dung dién cuc
dang composit vai bt oxit sét 1am chat hoat dong dién hoa,
carbon lam chat phu gia dién cuyc va S* lam chat phy gia
trong dung dich dién ly [14-16].

Vit ligu Fe, O, c6 dung lugng ly thuyét cao (926 mA.h.g"),
gia thanh ré, nguon nguyén liéu phong phu, than thién moi
truong nén rat co tiém nang tng dung trong pin sac lai cho xe
dién. DBé gop phan khic phuc nhitng han ché cua dién cyc sit,
trong nghién ctru nay, bot Fe,O, dugc st dung lam vat li¢u hoat
dong dién cuc, nano carbon duqc st dung lam chét phu gia dé
ché tao dién cuc composit Fe,0,/C véi cac ty 1€ thanh phan
khéac nhau nham céi thi¢én do dan dién va kha nang chu trinh
héa cua Fe,O,. Ngoai ra, K.S ciing duge str dung lam chét phu
gia trong dung dich dién ly dé cai thién hon nita dung lugng,
hiéu suét phong nap cua dién cuc composit Fe,0,/C.

2. Thuc nghiém

bé nghién ctru tinh chit dién hoa cta dién cuc composit
(Wako Pure
Chemical Co.) dugc sir dung lam vat liéu hoat dong dién cuc,
carbon acetylene black (AB, Denki Kagaku Co. Ltd) dugc st
dung 1am chat phu gia dién cuc va polytetrafluoroethylene
(PTFE, Daikin Co.) duoc sir dung lam chat két dinh dé ché tao
la dién cuc. Ty 1¢ khéi luong cua cac thanh phﬁn 14 dién cuc
Fe,0, v6i Fe,O,:PTFE la 90:10%. Cac thanh phan nay dugc
nghién tron, sau d6 can mong tao thanh la di¢én cyc Fe,O,.

Fe,0, va Fe,O,/C, trong nghién ctru nay, bot Fe, O,

La dién cuc Fe,0,/AB ciing dugc tao béng cach tuong tu véi
2 ty 1é thanh phan khdc nhau l1a: Fe,0,:AB:PTFE theo ty 1&
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Abstract:

Climate change is currently one of the most serious
problems facing the world. In this study, Fe,O, powder was
used as electrode active material, nanocarbon was used
as an additive to fabricate Fe,O,/C composites applying
for energy storage systems. The size and morphology of
iron oxide and nanocarbon were investigated by scanning
electron microscopy. The effects of the additive, the
content of the electrode components on the electrochemical
properties of the Fe,O /C composite electrode have been
studied by cyclic voltammetry. The results showed that
the content of the electrode components strongly affects
the electrochemical characteristics of the electrode. The
important role of the carbon additive in the Fe O,/C
composite electrode was confirmed: Nanocarbon increases
the electrical conductivity of the electrode thereby
enhancing the redox reaction rate of iron. The positive
effect of the K,S additive in electrolyte was demonstrated by
increased redox reaction rate of iron, improved cyclability
of Fe, O, reduced hydrogen evolution, and thus increased

the discharge capacity of Fe,O /C.

Keywords: energy storage systems, Fe O/C composite
electrode, K,S additive, nanocarbon.

Classification number: 2.5

45:45:10% va Fe,O,:AB:PTFE theo ty 1€ 70:20:10%. Céc dién
cuc Fe,0, va Fe,O,/AB duoc cit ra tir 14 dién cuc thanh dang
dia tron mong, duong kinh 1 cm, sau d6 dugc ép 1én ludi titan
dé tao thanh dién cuc nghién ctru.

Tinh chét dién hoa ciia dién cuc Fe,0, va Fe,0,/C duogc
nghién ctru thong qua CV thuc hién trén 3 khoang dién cuc,
trong d6 Fe,O, hodc Fe,0,/C 1a dién cyc lam vige, Pt la dién cuc
d6i va Hg/HgO 1a dién cyc so sanh. Dung dich dién ly 1a KOH
8 M hodc KOH + 0,01 M K_S. Cac phép do CV duoc thuc hi¢n
trong khoang thé tir -1,3 dén -0,1 V véi téc d6 quét 5 mV.s™.
Phép do phé tong tro dién hoa (EIS) ciing dwoc tién hanh trén
cell 3 dién cuc & thé mach hé, st dung hé do AutoLAB voi
dién 4p xoay chiéu 1a 10 mV va dai tan s6 tir 102 dén 2x10° Hz.
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3. Két gua va ban luan
3.1. Hinh thdi hoc ciia AB, Fe, O va Fe,0,/AB

Anh SEM (Scanning electron microscope) cta vt liéu
Fe,0, va AB duoc thé hién & hinh 1 cho théy, cdc hat AB (hinh
1A) ¢6 dang hinh cdu, kich thudc khoang 100 nm, twong dbi
ddng déu. Dién tich bé mat thuc té cua AB khoang 68 m¥/g
va mat do thuc té khoang 2 g/cm’. AB dugc st dung lam chét
phu gia mdt mat dé nang cao do dan dién cua dién cuc Fe, 0,/
AB, mat khac lam tang kha nang chu trinh héa cta Fe,O,. Anh
SEM ctia mau Fe,0, (hinh 1B) cho thdy, Fe,0, c6 dang khéi
da dién, kich thuéc khong ddng déu. Tir anh SEM ta thiy kich
thudce hat Fe,O, nam trong khoang tir vai trim nano mét dén

vai micro mét.

Hinh 1. Anh SEM mau AB (A), Fe,0, (B) va Fe,0,/AB (Fe,0,:AB:PTFE Ia
45:45:10%) (C).

Sau khi AB duogc nghién tron vo6i bot Fe, O, theo ty 1€
Fe,0,:AB:PTFE la 45:45:10% dé tao vat liéu dién cuc Fe,0/
AB, méu dugc tién hanh chup SEM, két qua duogc thé hién &
hinh 1C. Anh SEM cho thay khong con hinh dang dic trung
cua hat AB va Fe,O, (hinh 1A, 1B), ching t6 hat Fe,O, duoc
bao quanh boi AB twong ddi dong déu. Cau trac nhu viy sé
lam tang dién tich bé mat vat liéu hoat dong dién hoa cua oxit
sat, ting kha nang tiép xuc cua 6xit sit voi dung dich dién ly,
do d6 l1am tang téc do phan tmg 6xy hoa - khir ciia no. Nhu vy,
sy phan b nay s& 1am cham sy hinh thanh cia 16p thy dong
hydroxit sit, gitp cai thién kha ning chu trinh hoa cua sat, do
d6 nang cao hiéu suat phong - nap cua dién cuc Fe,0,/AB. Khi
Fe,0, duoc tron véi AB, do din dién cua dién cuc Fe,0,/AB s€
tang 1én. Dé kiém tra gia thiét nay, phép do EIS dugc thyc hién
trén dién cuc Fe,O, va Fe,O,/AB (hinh 2). Dé dé dang quan sat,
so sanh tong tré' ctia 2 mau, ching t6i di vé EIS & thang dién
tré nho hon ctia 2 miu & bén trong hinh 2.
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Hinh 2. EIS cua dién cwc Fe,0,/AB (Fe,0,:AB:PTFE la 45:45:10%) trong

dung dich dién ly KOH. Hinh nho bén trong thé hién EIS & thang dién tré
nhd hon.

Phé tong tro cua dién cyc Fe,0,/AB bao gom mot hinh ban nguy¢t
G vung tan so cao la tin hi¢u phan h01 cua I6p tiep xuc dién cyc - dung
dich dién ly, tlep sau do 1a mot duong thang & vung tan sb thép hon
twong Ung vai tro khang Warburg. Pho tong tr¢ cua dién cuc Fe,0,
chi c6 mgt hinh ban nguyet & viing tan s6 cao 1a tin hiéu thé hién tr(r
khéang cua 16p tlep xtic dién cyc - dung dich dién Iy ma khong c6
duong thing thé hién tro khang Warburg ¢ tn s thap hon. Hon nita,
duong kinh hinh bén nguyét cua dién cyc Fe,O,/AB nho hon nhiéu
duong kinh hinh ban nguyét cua dién cyc F eSO n chlrng to tré khang
mau Fe3O /AB nho hon mau Fe,O,. Két qua nay chitng minh sy c6
mdt ctia AB trong dién cyc Fe,0, dé lam giam dién tr¢ cta dién cyc
Fe,O,/AB. Bleu nay co tac dung tlch cuce doi voi dién cyc Fe,0,/AB
nhu lam ting toc do phan (g oxy héa - khir ciia sit, nang cao hleu
sudt phong - nap cua dién cuc Fe,0/AB.

3.2. Dac trung CV ciia dién cyc Fe 0,

Két qua do CV ciia mau Fe,0, trong dung dich dién ly co ban
KOH 8 M dugc thé hién ¢ hinh 3 Kh1 thuc hién quét thé tuan hoan
theo chiéu thuan tir-1,3 den -0,1 V rdi quay nguoc lai, ta thay ¢6 2 cap
dinh 6 oxy hoa-khua /c, xuit hién ¢ dién thé khoang -0,8 V (a),-1,1V
(c)vaajc, ¢ dién the khoang 0,65V (a,), -1,0 V (c,) cung v6i dlnh
s1nh khi H & dién thé khoang -1,2'V theo chleu quét nguoc lai. Ngoai
ra, c6 mot dlnh 0xy hoa rat nho a, xuét hién ¢ dién thé khoang -1,0 V
14 do sy hap phy nhom OH cua sit tao thanh [ [Fe(OH)],, trudc khi b
oxy hoa thanh Fe(OH),. Cap phan tng 6xy hoa - khir cua Fe/Fe(II)
twong tng voi cdp dinh 6xy hoa - khra /c, trong khi cdp phan ing oxy
hoa - khur ciia Fe(II)/Fe(III) twong (mg v01 cdp dinh (a,/c,). Tuy nhién,
dinh khur Fe(I)/Fe(c, ) gan nhu bi che lap boi dinh smh khi H,, didu
nay din dén hi¢u suit nap thip cua dién cyc Fe,0,. Céc dinh 6 oxy hoa
- khir cia miu Fe,O, xuét hién r& rang. Khi lap 1a1 _vong quét, dong

34
oxy hoa - khir & cac dinh ting dan nhung dong dién van twong doi nho.
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Hinh 3. Bac trwng CV cda dién cwc Fe,O, (Fe,0,:PTFE la 90:10%) trong
dung dich dién ly KOH. 1, 2, 3, 4, 5: s vong quét.

KHOA
&CONGHI\?GCI:-IE

65(11) 11.2023

memmsmmmmm Khoa hoc Ky thuat va Céng nghé | Ky thuat vat liéu va luyén kim

3.3. Anh huéng chit phu gia AB va ham lugng Fe 0, dén
dic trung CV cia dién cuc Fe,0,/AB

Dé khao sat vai trd ciia chit phu gia carbon AB trong dién
cuc Fe O, cling nhur anh hudng cua ty I¢ Fe,0,:AB dén kha ning
chu trinh héa cua di¢n cuc Fe,O,/AB, cac di¢n cuc véi ty 1€
Fe,0,:AB:PTFE la 45:45:10% va Fe O,:AB:PTFE la 70:20:10%
du’oc do CV (hinh 4 va 5). D6 voi2 10a1 di¢n cuc nay, ham luong
chét két dinh PTFE lu6n giit ¢b dinh & 10%.

Cwong 3¢ dong dién (mA)
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Hinh 4. Dac truwng CV cia dién cwc Fe,0,/AB (Fe,0,:AB:PTFE |a 45:45:10%)
trong dung dich dién ly KOH. 1, 2, 3, 4, 5: s6 vong quét.

Véi dién cyc Fe,0O 4:AB:PTFE la 45:45:10% (hinh 4), khi co6
carbon AB trong dién cuc cac dinh 6xy hoa - khu cua dién cyc
Fe,0,/AB xuat hién rd rang, cuong do dong 6xy hoa - khir tai cac
dlnh 10'n hon nhiéu so véi dién cuc Fe O, (hinh 3). Khi phép do CV
duoc thyc hién theo chidu 6xy hoa - khu trén dién cuc Fe,0,/AB
(hinh 4), cac dinh 6xy hoa cua Fe/Fe(Il) (a) va Fe(H)/Fe(III)(a )
xuat hién ¢ dién thé khoang -0,95 va -0,7 V, trong khi cac dinh khir
tuong (g Fe(IlI)/Fe(Il)(c,) va Fe(Il)/Fe(c ) quan sat duge ¢ dién
thé khoang -1,1 va -1,2 V. Tuong tu nhu dlen cuc Fe,O,, dinh 6xy
hoa nho a; cua cap Fe/Fe(l) tao thanh [Fe(OH)] xuat hlen o dién
thé khoang 1,1 V va dinh sinh khi H, xuat hién ¢ dién thé khoang
-1,3 V nhung n6 che phii mot phin dlnh khu ¢,. Khi c6 mit AB
trong dién cuc, cdp dinh a/c, cao hon nhiéu so V0’1 cap dinh a /cl,
ching té phan tmg 6xy hoa - khir dién ra tai a,/c, bao gom ca 2 cdp
Fe/Fe(Il) va Fe(IT)/Fe(I1T). Két qua nay chung to viée st dung AB
nhu mot chét phu gia dién cuc ngoai viéc lam ting do dan dién cia
dién cyc con gitp ting tde do phan ng oxy hoa - khu, cai thién
kha néng chu trinh hoa cta Fe O,

Khi tang sé chu ky quét 1én thi dong dxy hda - khu tang 1én.
So sanh véi mau Fe,0,khong co AB (hinh 3) ta thdy cac dinh cua
mau Fe,0,/AB (h1nh 4) sac nhon hon, cuong d§ dong 16n hon.
bac blet cudng do dong dién cua cdp dinh Fe(Il)/Fe(Il) (a,/c,)
16n hon nhiéu cip dinh Fe/Fe(Il)(a,/c,), chimg t6 cap dinh (a,/c))
bao gém ca 2 phan tmg Fe/Fe(Il) va Fe(II)/F e(Ill). bo 1a do khi
16p thy dong Fe(OH), dugc hinh thanh tai dinh a, s& lam tang qua
thé clia cap phan tmg Fe/Fe(1l) dan dén phan ung Fe/Fe(II) tiép
theo s& dién ra tai dinh a,. Hon nita, su c6 mdt cua AB ciing lam
tang qua thé phan (g s1nh khi H, thé hién bang viéc dinh sinh khi
H, xuat hién & dién thé 4m hon (- 1 ,3V), do vay ta co thé quan sat
thay mot phan dinh khir Fe(II)/Fe(c,). Két qua nay da khang dinh
anh hudng tich cyc cua AB trong dlen cuc composit Fe,O,/AB
va viée sir dung AB lam chat phu gia dién cuc Fe O, la hoan toan
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phu hop. Pang chua y khi Idp lai cac vong quét, cac dinh 6xy hoa
bi dich vé phia dién thé duong hon trong khi cac dinh kht bi dich
vé phia dién thé 4m hon, chimg t6 qué thé cua cic cip phan tng
Fe/Fe(Il) va Fe(Il)/Fe(IlI) bi tang 1én khi AB c¢6 trong dién cuc.
Nhu véy, ngoai nhitng anh huéng tich cuc cua chit phu gia AB
nhu 1am ting d¢ dan dién, ting kha nang chu trinh hoa, tang hi¢u
sut phong nap ciia dién cuc composit Fe,0,/AB, viéc st dung
chét phu gia AB ciing gdy ra nhiing dnh huo’ng khong mong muon
cho dién cuc Fe,O,.

Cwong do dong dién (mA)
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Dién thé (V) theo Hg/HgO

Hinh 5. B&c trwng CV cua dién cwe Fe, 0, /AB (Fe,0,:AB:PTFE 12 70:20:10%)
trong dung dich dién ly KOH. 1, 2, 3, 4, 5: s6 vong quét.

Khi ting ham Iugng Fe,O, va giam ham lugng phy gia AB
voi ty 1¢ Fe,O,:AB:PTFE la 70 20:10% trong dién cyc (hinh 5) ta
thay dang dleu duong CV cua mau Fe,O,/AB khong thay d6i. Cac
cdp dinh Oxy hoa - khir cua mau Fe O /AB v6i Fe O,:AB:PTFE la
70:20:10% (hinh 5) van xuét hién ¢ 0 cac khoang the tuorng ng voi
mau Fe,O,:AB:PTFE la 45:45:10% (hinh 4). Dong di¢n van tdng
Ién khi 1ap lai cac vong quét. Dung lugng phong cua 2 dién cuc
nay dugc tinh toan tir két qua do CV & hinh 4 va 5 dugc thé hién
& hinh 6. Két qué cho thy, dung lugng phéng ctia dién cuc Fe,O,
70% (AB 20%) thap hon dung lugng phéng cta dién cuc Fe O

45% (AB 45%). Nhu vdy, viéc giam ham lugng chit phu g1a Va
tang ham luong chat hoat dong dién cyc da lam suy giam kha ning
chu trinh héa cua sit nén ham lugng Fe,O, phu hop trong dién cue
Fe,0,/AB 1a 45%.

100
§ i —e— 45%-KOH
= 8 —m— 70%-KOH
g .
%n 50 ot
2 e ./l
o 40 ./ e
E' l/
o 20 P
g
[=]
0 r r r r r
0 1 2 3 4 5 5

Chu ky phong nap

Hinh 6. Dung lwong phéng cua dién cwe composit Fe,0,/AB véi ty Ié
Fe,O, va AB khéc nhau trong dung dich di¢n ly KOH.

Cac két qua do CV da cho thiy vai trd quan trong cua chét phu
gia carbon AB trong dién cuc Fe,O /AB. AB thuong dugc dung
lam chat phy gia dién cuc trong pin sac lai do dac trung ndi troi
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ctia n6 nhu kich thude hat nho, dién tich bé mat 16n, do dan dién
cao. Ngoai ra, d6i voi dién cuc sit AB con 12 moi truong hd trg
cho viéc phén tin cdc manh sit duge hinh thanh trong qua trinh
phong - nap do co ché két tiia - hoa tan cua phan tmg Fe/Fe(II)
gitip ting dién tich bé mat hoat dong cua sit dan dén ting toc do
phan tng 6xy hoa - khur cua dién cuc Fe,O,/AB. Mt khac, déc
trung dién hoa cua dién cuc Fe,O /AB ciing phu thugc vao ham
lugng cua cac thanh phan cau thanh dién cuc. Qua cac ket qua do
CV cho thiy, trong diéu kién thi nghiém nay thanh phan t6i wu ciia
Fe 0, trong di¢n cuc Fe,0,/AB 1a 45%. Do vay, chung t6i str dung
dlen cuc v6i thanh phan Fe O,:AB:PTFE la 45:45:10% cho cac
nghién ciru tiép theo.

3.4. Anh huwéng ciia chit phu gia K S dén dic trung di¢n héa
ciia dién cwc Fe,0,/AB

Anh hudng cua chat phy gia K,S trong dung dich dién ly dén
dac trung dién hoa cua dién cuc sat duogc thuc hién qua phép
do CV trén miu Fe,0,/AB véi thanh phan Fe,O0,:AB:PTFE la
45:45:10%, két qua duoc thé hién ¢ hinh 7.
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Hinh 7. B3c trwng CV cua dién cwec Fe,0,/AB (Fe,0,:AB:PTFE 13 45:45:10%)
trong dung dich dién ly KOH +K,S. 1,2, 3, 4, 5: s6 vong quét.

Su c6 mit cua chat phy gia K.S trong dung dich dién ly KOH
gitip cho céac dinh 6xy hoa - khit ctia dién cuc composit Fe,O,/AB
(hinh 7) quan sat dugc rd nét hon, cao hon, rong hon so vadi dién
cuc Fe,0,/AB do trong dung dich dién ly KOH (hinh 5). Diéu nay
ching to toc do phan ng 6xy hda - khu cua cic cdp phdn ung
0xy hoa - khtt a /c, va a,/c, dugc cdi thign rd rét. Dac bigt, dinh
oxy hoa a, cao hon so voi dmh a,, nhung dinh khtt Fe(I)/Fe(c,)
gan nhu b1 che phu hoan toan bai dmh sinh khi H,. Nguyén nhan
cta hién tuong nay co thé do qua thé cua cip phan g Fe(H)/Fe
bi tdng lén khi c6 mat K.S trong dung dich di¢n ly dan dén viéc
khong quan sat dugc dmh khtr ¢. Sy khac nhau dé dang nhan
thay giira hai két qua CV nay 1a cuong do dong oxy hoa - khir
cua dién cyc composit Fe,0,/AB do trong dung dich KOH + K.S
16n hon nhiéu khi do trong KOH va tang lén theo s6 vong quet
Diéu d6 chimg to téc do phan tmg 6xy hoa - khir ctia cac cap Fe/
Fe(II), Fe(Il)/Fe(Ill) dugc tang 1én khi str dung K.S lam cht phu
gia trong dung dich dién ly. Két qua nay ciing duoc nhom nghién
ctru phat hién khi thyc hién trén dién cyc Fe,0,/C [16]. Giai thich
cho hién tugng ndy, cac nha nghién clru cho rang, cic ion S* dugc
két hop vao mang oxit sit, tuong tac voi Fe(I), Fe(II) hodc Fe(I1I)
trong 16p mang oxit dé kich thich sy phan hity ciia sit va lam tang
d6 dan dién ctia dién cuc, do d6 cai thién kha ning chu trinh hoa
cua sit. Dé thay rd duoc vai trd quan trong cua K.S, dung lugng



phong cua dién cyc composit Fe,O,/AB trong dung dich dién ly
co ban KOH va dung dich dién 1y chua chét phu gia K.S duoc
tinh toan tir két qua phép do CV (hinh 4 va 7), két qua du’oc thé
hién & hinh 8. Khi sir dung chat phy gia K.S trong dung dich di¢n
ly, dung luong phong cua dién cuc Fe O, /AB 16n hon nhiéu dung
luong phong cua dién cyc thu duge trong chat di¢n ly co ban KOH
8 M. O nhiing chuky dau, dung luong phong cua dién cuc Fe,0,/
AB tang theo s chu ky phong - nap. Diéu nay khang dinh, K, S co
anh huong tich cuc dén kha nang chu trinh hoa ciia Fe O, cling nhu
cai thién téc do phan tmg oxy - khir ciia Fe/Fe(IT), Fe(IT)/Fe(III).
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Hinh 8. Dung lwgng phéng cua dig¢n cwc composit Fe,0,/AB trong dung
dich dién ly KOH va KOH+K.S.

Tuy nhién, khi sé chu ky quét tang 1én, cuong do dong dién
thuong ¢6 xu huéng giam di. Ban dau khi K.,S dugc dua vao trong
dung dich dién ly, 16p thy dong Fe(OH), méi hinh thanh con rét
mong, toc do phan tng cua cdp Fe/Fe(Il), Fe(IT)/Fe(I1l) dugc ting
1én do cac ion S* tuong tac v6i Fe(l), Fe(ll) hodc Fe(Ill) kich
thich sy phan hity cta sit. Khi sé vong quét tang 1én, lop thu dong
Fe(OH), day hon nén s thu dong lai chiém wu thé, 14n at sy phan
hity ctia sit do tac dong cua K,S dan dén cuong do dong 6xy hoa
- khr lai bi glam di. Dé ¢ thé v ung dung lam vat liéu dién cuc cho
pin dién cuc sat dung cho xe dién, cac nghién ctru sdu hon can thuc
hién dé cai thién hon nita dung luong phong ciing nhu kha ning
duy tri dung lugng cua di¢n cyc Fe,O, /AB.

4. Két luan

bién cuc Fe,0, va Fe,0,/AB da dugc ché tao bang phuong
phép nghién tron su dung vat ligu Fe,O, lam chét hoat dong dién
hoa va carbon AB lam chét phy gia dlen cuc. Phép do CV cua dién
cuc Fe,0,va Fe,0,/C trong dung dich dién ly co ban va dung dich
dién ly chu’a chat phu gia d4 khang dinh vai trd quan trong clia cc
chit phu gla Sy ¢6 mat cta carbon trong dién cyc mot mat lam
tang d6 dan dién cua dién cuc Fe,0,/AB, mat khac lam tang dién
tich bé mat hoat dong cua sat, do do lam tang toc do phan ting oxy
hoa - khir ctia céc cap phan Gng Fe/Fe(II) va Fe(IT)/Fe(III). Chat
phu gia K,S trong dung dich dién ly cling anh huong tich cuc dén
kha nang chu trinh hoa cta Fe,O, nhu lam tang tdc do phan tng
cua cac cap Fe/Fe(Il), Fe(II)/Fe(IH) giam lugng H, sinh ra, ting
dung lugng phong cua dién cuc Fe,0,/AB. Tuy nhlen K.,S cling
lam ting qua thé cua cac cip phan tng 0xy hoa - khir F e/F e(1D),
Fe(IT)/Fe(I1I) lam cho dinh khtr Fe(IT)/Fe bi che phu boi phan ung
sinh khi H,. Dac trung dién hoa cua dién cyc Fe,O /AB con phu
thudc vao ham lwong cua cac thanh phan céu thanh dlen cuc. Ham
luong tdi da ciia Fe,0, trong di¢n cuc Fe,0,/AB c6 thé ting 1én
dén 70%. Vi vise nghlen ctru mot cach he thong dé cai thién hon
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nira dung lugng phong cling nhu sy duy tri dung luong, vat li¢u
Fe,0,/AB rét co tiém nang (mg dung lam dién cyc am trong céc
pin dlen cuc sit.

Nghién ctru nay dugc tai trg boi Pai hoc Bach khoa Ha Noi
thong qua dé tai ma so T2022-PC-089. Céc tac gia xin tran trong
cam on.
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