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Tém tit - Trong nghién ctru nay, nhom tac gia da tién hanh khao
sat d6 6n dinh oxy hoa cua carbon felt khi c6 mat pha hoat tinh
Ni ciing nhu ddng thoi ca Ni va CNFs. Két qua cho thdy, su co
mat cia Ni da lam giam nhi¢t d6 phan huy cua carbon felt. Su
thay dbi nhiét do phan hiy ciia carbon felt khong tuyén tinh theo
nong do pha hoat tinh xuc tac, c6 xu huéng giam chdm dan khi
nong d6 xuc tac tang lén. Ket qua vé danh gia anh huong dong
thoi ca Ni va CNFs dén d6 én dinh oxy hoéa cua carbon felt cho
thiy, su c6 mit ciia ca hai tic nhan nay da lam nhiét d6 phan hay
ctia chit mang giam dang ké so voi ban ddu va sau khi dua Ni lén
bé mat. N goai ra, d§ bén oxy hoa ctia carbon felt dbi véi cac miu
nanocomposite C-CNFs duoc téng hop vé6i cac ndng do xiic tac
khéac nhau ciing ¢6 cing xu huéng thay déi nhu carbon felt khi co
mat Ni.

Tir khoéa - Carbon felt; CNFs; TGA; CVD; nanocomposite

1. Gio1i thiéu chung

Vit liéu carbon felt 1a san phém cong nghiép duogc tao
thanh tir qué trinh carbon hoéa va graphite héa hop chét
polyacrylonitrile & nhiét d6 cao [1] véi nhiéu tinh chét hoa
1y ndi bat nhu do bén co, bén nhiét tét, 1a vat liéu khé tro
vé mit hoa hoc, dic biét carbon felt ¢6 tinh mém déo, dé
udn hay cudn tron lai nén dé dang thuc hién thao tac Vvit,
ép, cit theo bt ky hinh dang mong mudn nao. Tuy nhién,
loai vat liéu nay c6 bé mit riéng rat nho (khoang 1 m%/g)
va tinh ky nudc chua cao [1, 2], nhitng tinh chét nay s&
khong thuén loi khi dugc st dung lam chat mang cho xuc
tac hay xur Iy céc su ¢b tran dau Vi v@ly mot so giai phap
da duoc dua ra nham giai quyet van d& trén, trong do6 tong
hop va dua carbon nano 1én bé mat carbon felt 1a mot trong
nhitng giai phap mang lai hiéu qué trong viéc khic phuc
nhitng han ché vira néu. Carbon nano 12 loai vét liéu c6 dién
tich bé mat riéng 16n, c6 4o bén co hoc, bén nhiét cao, kha
tro vé mat hoa hoc [3-6], nhung loai vat liéu nay lai c¢o6 kich
thudc rat nho nén co thé dan dén mot sé han ché trong qua
trinh thao tic va sir dung nhu gay ra tr¢ lyc 16n khi lam
chit mang xtc tic trong thiét bj phan (mg tang ¢6 dinh hay
khé phan tach ra khoi san phdm sau qua trinh sir dung. Vi
vay, viéc téng hop carbon nano bam 1én bé mat cua carbon
felt s€ tao ra vat liéu carbon nanocomposite c6 bé mat riéng
da 16n va co hinh dang 3D theo mong mubn.

Viéc danh gia cac déc tinh san phﬁm s€ giup xac dinh
pham vi va kha nang str dung ctia vat ligu. Ddi véi vat lieu

Abstract - In this study, the authors investigated the oxidation
stability of carbon felt in the presence of Ni active phase as well as
simultaneously both Ni and CNFs. The results showed that the
presence of Ni reduced the decomposition temperature of carbon
felt. The change of decomposition temperature of carbon felt was
not linear with the growth of concentration of the catalyst active
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concentration increased. The results of evaluating the simultaneous
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carbon n6i chung va carbon nano néi riéng thi do 6n dinh
nhiét, 6n dinh oxy hoa 1a mot trong nhiing dac tinh quan
trong xac dinh gidi han lam viéc cua vét li¢u trong diéu kién
¢ nhiét 6 cao vdi su c6 mat cua oxy. Mot ) cong b trude
day ciia cung nhom tac gia cho thy, nhiét do phan hiy ciia
vat li€u carbon felt trong moi trudong oxy s€ cd xu hudng
giam dén khi c6 mat mot sé kim loai chuyén tiép nhu Ni, Fe
cung voi vat liéu carbon nano [7-9]. Bén canh do, su thay
ddi do én dinh oxy hoa ctia cac loai vét li€u carbon nhu
graphite, carbon nano dng ciing duoc nghién ctru va cong bd
trong két qua ctia mot so tac gia trén thé gii [10-14]. Tuy
nhién, két qua tir cac cong bd nay van chua di sau va lam rd
dugc anh huong cia kim loai, oxide kim loai hay sy c6 mét
ctia carbon nano dwgc hinh thanh trén bé mit carbon felt dén
su giam do 6n dinh oxy hoa cua vat li€u carbon. Nghién ctru
ctia nhom tac gia Gregg va cong su [10] da danh gia sy phan
huy theo nhiét d§ cua graphite trude va sau khi dua kim loai,
oxide kim loai 1én bé mat. Két qua cho théy réng, nhiét 36
phén huy cua graphite sau khi c6 mit xtc tic thap hon so véi
méu ban dau, va sy khac nhau vé loai xtic tac s& lam thay d6i
murc d6 anh huong lén do bén oxy hoa cta graphite. Tuy
nhién, hién van chua co nhiéu nghién ctru dé 1am 13 van dé
nay va Kkét qua tir mot ) nghién ctru da dugc thyc hién trude
d6 lai khong c6 su thong nhéat vé xu hudéng. O cong bd ciia
Chia Ming - Chen cung cong sur da str dung hop kim Mg-Ni
¢ dang nano lam xuc tac dé tong hop carbon nano 6ng da 16p
(MWCNTS) cho thdy ring, nhiét do phan hity cia MWCNTs
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¢6 xu hudng tang 1én khi ham lugng xtic tac sir dung cho qua
trinh tong hop MWCNTSs tang [11]. Tuy nhién, mot nghién
ctru khac cua tac gia Haipeng Li cting cong sy vé kha nang
6n dinh oxy hoa cia CNTs trong méi trueong khong khi voi
viée str dung Ni/Al lam xuc tac lai cho thay, khi ham luong
pha hoat tinh Ni ting 1én thi d6 6n dinh oxy hoa giam xudng.
Nhiét do bit dau phan huy CNTs khi ham lwong Ni ting tir
5% dén 15% khéi luong giam tir 600°C xudng 550°C [12].
Mat khéac, trong cac két qua vé danh gia dac tinh cuia CNTs
duoc tong hop bang xuc tac 1a hop kim Co-Mo trén chat
mang ALOs, tic gia Ahmed E. Awadallah d chi ra rang, khi
ndng do Co con thip thi viée ting ndng do pha hoat tinh xtic
tac s& gitip kha nang bén oxy héa cia CNTs 6n dinh hon, cu
thé khi luong xuc tic ting dén 10% Co khéi lwong, nhiét do
bat dau phan hity va nhiét do phan hity hoan toan ctia CNTs
1a cao nhét trong tit ca cac mau duoc khao sat (lan luot 1a
535°C, 660°C). Nhung khi ndng do xuc tac vuot qua 10%
Co thi CNTs téng hop duoc s& kém 6n dinh hon, nhiét o
phén huy giam xudng [13]. Cac két qua cua nghién clru nay
ciing thé hién xu huéng thay d6i d6 bén oxy hoa theo ndng
do xtic tac twong ty v4i nghién clru ctia nhom tac gia M
Pérez-Cabero [14].

Trong cac nghién ctru da dugc cong bd [10-14] cho
thay, ky thuét phan tich nhiét trong truong 1a cong cu hitu
ich dé danh gia d6 on dinh oxy héa cua céc loai vat liéu
carbon. Do vdy trong bai bao nay, nhom tac gia s dung
phuong phép phén tich nhiét trong truong dé nghién ciru
anh huong cua pha hoat tinh xuc tac ciing nhu sy c6 mat
ctia carbon nano soi trén bé mat carbon felt 1én do bén OXy
hoéa cia loai vat li¢u nay.

2. Thuc nghiém
2.1. Nguyén li¢u

Carbon felt sir dung trong nghién ctru nay dugc mua tir
cong ty Ceramaterials va sir dung lam chat mang xiic tac.
Tién chét cua pha hoat tinh xtuc tac dugc sir dung la mubi
Nickel nitrate (Ni(NO3),.6H,0) c6 dé tinh khiét trén
98,5%, dung dich acid HNO; 68% dugc dung cho qua trinh
chirc hoa chét mang dén tir cong ty hoa chét Xilong, Quang
Chéu, Trung Qudc. Ethanol véi dg tinh khiét 99,7% dugc
cung cap boi cong ty ¢d phan hoa chat Viét Nam dugc dung
lam dung mo6i hoa tan tién chit xuc tac, lam nguon cung
cép khi H, cho giai doan khtr xuc tac & dang oxide vé dang
kim loai va ciing duoc str dung 1am ngudn carbon cho qua
trinh tong hop carbon nano soi.
2.2. Tong hop miu nghién ciru

Dé nghién ctru anh hudng cia pha hoat tinh xtic tac va
carbon nano s¢i 1én do én dinh oxy hoa cuia carbon felt, cac
mau carbon felt ban dau, mau carbon felt c6 chtra pha hoat
tinh xtic tac va miu carbon felt dwoc tong hop carbon nano
soi bam trén bé mit s& duoc danh gia bang phuong phap
phén tich nhiét trong truong. Trong nghién ctru nay, nhém
tac gia sit dung carbon felt da dugc chirc héa bang dung
dich HNO; nham ting kha niing phan tan pha hoat tinh xtc
tac [15]. Qua trinh tong hop mau va danh gia dugc thuc
hién theo quy trinh thé hién trén Hinh 1.

Tién chat xuc tac 1a mudi Ni(NOs),.6H,0 dugc hoa tan
trong dung méi ethanol dé tao thanh dung dich c6 nong do
xac dinh, tiép theo dung dich duogc dua 1én bé mat carbon

felt bang phwong phap tim véi mot lwong dwoc tinh toan
sao cho Ni (pha hoat tinh xtc tic) 1a 1% khdi luong trén
chat mang 14 carbon felt. Sau d6, mau s& dugc siy & 100°C
trong 14 h dé loai bo dung mdi va nung 6 350°C nhiam dua
tién chat xac tac tir dang mudi nitrate vé dang oxide kim
loai, qué trinh sdy va nung duogc thuc hién trong 1o nung
Nabertherm trong moi truong khong khi.

M?u sau khi nung dugc dua vao hé théng tong hop theo
phuong phap ket tu hda hoc trong pha hoi (CVD) gia nhiét
truc tlep, chi tiét hoat dong ctia hé thong dwgc mo ta trong
cong bd cua cing nhom tac gia [7]. Sau qua trinh dudi oxy
khong khi trong hé thdng, thiét bi duoc gia nhiét dén nhiét
do khtr xtic tac 1a 450°C, oxide kim loai dugc khir boi Hp
sinh ra tir sy phan huy ethanol. Tiép theo, miu s& duoc
danh gia trong thiét bi phan tich nhiét trong truong. Trong
truong hop nghién ciru anh huéng dong thoi cia Ni va
carbon nano sgi 1én do én dinh oxy hoa cua carbon felt thi
sau khi tién hanh qua trinh khir & 450°C trong hé thong
CVD, thiét bi phan ung sé tiép tuc dugc gia nhiét dén nhiét
d6 mong mudn va thuc hién tong hop carbon nano soi trén
bé mit carbon felt. Qué trinh tong hop dugc tién hanh &
736°C trong thoi gian 1 gior (cac diéu kién duoc thyc hién
theo cong bd & nghién ciru trude day cua cung nhom tac
gia [7]). San pham tong hop cling dugc phén tich nhiét
trong truong voi cung diéu kién nhu da tién hanh d6i véi
mau carbon felt va mau carbon felt c6 chira Ni.

Dua tifn chat xiic tac 1én
Carbon felt bé mit chit mang Chis thich-
o Buac
Nung o 350°C thure hién
Khir & 450=C

Téng hop carbon
nanocomposite

— e

Dénh gid bing TGA

v

Hinh 1. Quy trinh tong hop mdu nghién ciru v
ddnh gid dé bén oxy héa ciia cdc mau

2.3. Khdo sdt anh hwéng ciia nong dé xiic tic dén dé én
dinh oxy hoa ciia carbon felt

Qua nhitng phén tich da dugc dé cap ¢ phan gidi thiéu
c6 thé thay, v6i sy khac nhau vé ham lugng xtc tac thi o 6n
dinh oxy hoa cua vét liéu carbon ciing s€ thay déi. Tuy nhién,
cac két qua da dugc cong bd van con co su khac nhau vé xu
hudng thay d6i nhiét do phan huy cta vat liéu. Do d6, &
nghién ctru nay, nhom tac gia da tién hanh khao sat xu hudng
thay doi nhiét d6 phan hay cua vat liéu theo nong d6 pha
hoat tinh xtic tic. Cac mau carbon felt c6 ham lugng pha hoat
tinh 3%, 5%, 7% va 10% khéi lugng ciing duogc téng hop
theo cac budc & quy trinh dwoc thé hién trén Hinh 1. Sau qua
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trinh tong hop, mau san pham s& dwoc phan tich nhiét trong
truong dé danh gia do 6n dinh oxy hoa.
2.4. Phwong phap danh gia

Trong nghién ctru nay, phuong phap phan tich nhiét
trong truong (TGA) dugc sir dung nham khao sat sy thay
d6i nhiét d6 phan hiyy cua chat mang carbon felt truge va
sau khi dua pha hoat tinh xtc tic 1én bé mit ciing nhu cua
vat liéu nanocomposite thu dugc sau khi téng hop. Thiét b
dugc sit dung la may phan tich nhiét STA 6000
PerkinElmer véi diéu kién khao sét tir nhiét do méi truong
dén 800 °C, toc do gia nhiét 3 °C/phut trong moi trudng oxy
v6i luu lwong 20 ml/phit, khéi lugng mau sir dung cho moi
1an phan tich ndm trong khoang 4-5 mg.

3. Két qua va thio luin
3.1. Danh gia dnh hwong cua pha hoat tinh xuc tdc lén
d¢ on dinh oxy héa ciia carbon felt

Dé nghién ctru anh hudng ciia pha hoat tinh xtc tac 1én
d6 6n dinh oxy héa cuia carbon felt, mau carbon felt ¢6 chira
1% khéi lwong Ni (ky hiéu 1%Ni-Felt), mau carbon
nanocomposite véi 1% khéi lugng Ni (ky hiéu 1%Ni-C-
CNFs) va carbon felt ban d¢au khong chira pha hoat tinh xtc
tac (ky hiéu Felt) dugc phan tich TGA véi cac diéu kién da
duogc trinh bay ¢ muc 2.4, Kkét qua phan tich dugc thé hién
trén Hinh 2.

® = =
s = =

£

o =
—

= Felt
1%Ni-Felt
= 1%Ni-C-CNFs

P
=

£

Pg giam khoi lhrgng, %khoi lwgng
h
=

=k e
= = =

=

300 350 400 450 500 550 600 650 700 750 800

Nhiét dj, °C

0.0 -
5 —T
=
=08 B
B
£ a0
g
ERE
% .
5 20| el v
g s 1%Ni-Felt \‘ |
33 = 1%Ni-C-CNFs v |
2 -3 v !
g (W
£ 35
£ \
- 40

300 350 400 450 500 550 600 650 700 750 800
Nhiét 6, °C
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lwong (A) va vi phdn khoi lwong (B) theo nhiét do
Tir két qua dugc thé hién ¢ gian d6 Hinh 2A vé do giam
khéi lugng ciia mau ¢ thé théy, su ¢6 mat cua Ni da lam
giam nhiét do phan hity ctia carbon felt so v6i mau khong
c6 mat Ni. Cu thé, carbon felt khi khong c6 Ni duy tri do
6n dinh oxy héa dén khoang 550°C trude khi bit dau phan
hity nhanh, d6i véi mau 1% Ni-Felt thi bt ddu phan hay
nhanh ¢ nhiét d¢ > 525°C (cdc gia tri nhi€t do bét dAu phan
huy nhanh dugc ghi nhén bing phuong phap xdc dinh giao
diém céc tiép tuyén cua dudng mét mat khdi lwong theo

cong bé cua tac gia H. Zhang [16]). D6i v6i nhiét d6 ma tai
d6 vat liéu bi phan huy hoan toan, két qua ciing cho théy,
mau khong cé pha hoat tinh xuc tac s& bi phan hity & nhiét
d6 cao hon, tai xap xi 780°C, trong khi d6 mau c6 Ni s&
phan huy hoan toan ¢ nhiét d khoang 750°C. Quan sat gian
db vi phan khéi lwong Hinh 2B cho thay ket qua tuong tu,
nhiét d6 ma tai d6 tdc do phan hiy ctia mau dat gia tri cuc
dai (goi tat 1a nhiét do phéan hiy cuc dai) cta carbon felt
khi khong co mat Ni 1a 705°C, gia tri nay la 687°C d6i véi
méu 1% Ni-Felt. Cac két qua thu duoc ¢ nghién ctru nay 1a
hoan toan phu hop véi xu hudng trong nghién ctru dugc
cong bd cua tac gia Gregg va cong su [10].

Thyc té sy co mat ciia Ni s& thuc day phan tng oxy hoa
carbon, tuy vay hién van chua ¢ nhirng nghién ciru mot cach
day du vard rang vé co ché tac dong cua nhimg loai xuc tac
nay. Theo mot sd tac gia [17-19] cho thdy, chinh qua trinh
cac phan tir kim loai chuyén tiép hinh thanh dang oxide trung
gian va sau d6 s& bi khir thong qua viée oxy hoa cc phan tir
carbon xung quanh c6 thé 1a co ché dé giai thich sy anh
hudng cia xtc tac dén do bén oxy hoda cua vat li¢u carbon.
O mot nghién ctru khac dé cap vé co ché oxy hoa cia
graphite, tac gia G. R. Hennig [20] cho ring, chat xuc tac
khong chi d¢iy nhanh mét trong cac budc phan Ung cua qua
trinh oxy hoa thong thudng ma con anh hudng dén mot sb
giai doan, hodc c6 the bo qua n6 trong chudi phan tmg bang
cach hinh thanh cac cau n6i kim loai-oxy-carbon. Pay ciing
¢6 thé 1a mot trong nhiing co ché dé giai thich tac dung ciia
xtic tac thiic ddy kha nang phan hity cua vat liéu.

Quan sat két qua tir gian d6 Hinh 2B cho thiy, miu
1%Ni-C-CNFs c6 hai peak véi nhiét 6 phan huy cuc dai
khac nhau. Theo két qua cong b cia cung nhom tac gia
[9], CNFs duoc tong hop thuong co6 mirc d6 graphite hoa
thép hon, mac do khuyét tat trong cAu trac 16n hon so véi
carbon felt nén do én dinh oxy hoa thép hon. Do @06, tai
duong vi phan khdi luong cia mau 1% Ni-C-CNFs, peak
& nhiét d6 thap twong tmg v6i CNFs hinh thanh trong qua
trinh téng hop, con peak c6 nhiét do phan hiy cuc dai cao
tuong tmg véi carbon felt. Nhiét do bat dau phan hiy nhanh
va nhiét do phan hay hoan toan ctia mau 1%Ni-C-CNFs
cling giam rat manh so véi carbon felt ban dau va sau khi
dua Ni 1én bé mat (1an luot 13 482°C va 660°C). Dé thiy rd
hon vé anh huéng cia Ni ciing nhu dong thdi ca Ni va
CNFs trén bé mit carbon felt, nhiét do phan huy cuc dai
cuia cac mau duoc bién thi trén Hinh 3.

710

Felt A.705
700

60 1o Ni-Felt . 687
680

670
660
650
640

630

1%Ni-C-CNFs A 638

Nhiét d¢ phan huy cuc dai. °C

MAu nghién ciru
Hinh 3. Su thay déi nfzi,ét do phan huy cuc dai cua
cac mau nghién cuu
Tir két qua & Hinh 3 cho thiy, khi dwa Ni 1én bé mat
carbon felt, nhi€t d§ phan huy cuc dai cua carbon felt da
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giam di 18°C, tir 705°C xudng 687°C, trong trudong hop 6
mat Ni va carbon nano sgi, gid tri nhiét d¢ nay giam di
67°C, tir 705°C xudng 638°C. Vi két qua thu duoc c6 thé
khéng dinh su c6 mat déng thoi cua Ni va CNFs trén bé
mat carbon felt da lam gidam manh d¢ on dinh oxy hoda cia
carbon felt so v&i khi chi ¢ mat Ni.
3.2. Anh hwéng ciia nong dp xiic tic dén kha ning én
dinh oxy héa ciia carbon felt

Nham danh gi4 anh huéng cua ndng d6 pha hoat tinh
xuc tac, quy trinh dugce bay trén Hinh 1 dugc st dung dé
téng hop cac mau Ni trén bé mat carbon felt voi nong do
tir 3% dén 10% khdi luong va dugce ky hiéu 1an luot 13
3%Ni-Felt, 5%Ni-Felt, 7%Ni-Felt va 10%Ni-Felt. Bang 1
thé hién két qua khao sat su thay d6i nhiét do phan huy cia
carbon felt theo ndng d¢ pha hoat tinh Ni.

Bing 1. Su thay doi nhiét do phan hiy ciia carbon felt theo
nong do xuc tac Ni

Nhiét d9, °C| Nhiét d6 bit ddu| Nhiét do phéan

Mau phan hiy hiy hoan toan
1%Ni-Felt 525 750
3%Ni-Felt 508 724
5%Ni-Felt 496 702
7%Ni-Felt 481 630
10%Ni-Felt 478 674

Tir cac két qua dugc trinh bay & Bang 1 c6 thé thay,
nhiét d6 bat ¢au phan huy ciing nhu nhiét d6 phan hily hoan
toan cua carbon felt giam dan khi ndng do xuc tac Ni ting
tir 1% dén 10% khdi lugng.
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Hinh 4. Gian do vi phan khoi luong cua carbon felt ¢6
xiic tdc Ni véi suw thay déi nong dé pha hoat tinh
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Hinh 5. Sy thay doi nhiét dg pﬁdn huy cuc dai cua
carbon felt theo nong do Ni

Hinh 4 thé hién gian d6 vi phan khéi lugng ciia cac mau
dugc khao sat. Tir cac dudng vi phan khdi lwong ¢ Hinh 4
c6 thé thay, két qua thu dugc tuong tw nhu két qua vé nhiét
do bat dau phan huy va nhiét d¢ phan hiy cuc dai cua
carbon felt, khi ndng d6 pha hoat tinh xtc tac tang thi nhiét
d9 phén huy cyc dai giam. Tuy nhién, mirc d¢ giam nay
khong tuyén tinh theo khdi lwong Ni trén bé mit. Hinh 5
thé hién sy thay d6i nhiét d6 phan huy cuc dai theo ham
lugng Ni trén bé mat carbon felt.

Quan st d0 thi cho thay, khi ham lwong Ni cang 16n thi
murc d9 giam trén 1% khéi luong Ni s€ giam dan. Cu thé,
1% khoi lugng Ni ban dau lam giam 18°C, 2% khéi luong
tiép theo lam giam 23°C (trung binh 11,5°C véi 1% khdi
lwong Ni). Xu huéng nay ciing tuong ty dbi véi ndng do
Ni cao hon.

Két qua nghién ctru anh huong dong thoi Ni va CNFs
trén bé mit carbon felt voi cac nong do Ni khac nhau dugce
trinh bay trén Bang 2. Cac mau nanocomposite dugc tong
hop theo quy trinh Hinh 1 va dugc ky hiéu lan luot 1a
1% Ni-C-CNFs, 3% Ni-C-CNFs, 5% Ni-C-CNFs,
7% Ni-C-CNFs, 10% Ni-C-CNFs. Két qua thu dugc cling
cho thay, khi c6 mat dong thoi ca Ni va CNFs thi nhiét do
bét dau phan hiy va phan hiy hoan toan s& giam di rat
nhiéu so v6i khi carbon felt chi chira Ni.

Bdng 2. Sy thay doz nhiét dj phan hiy ciia C-CNF's sau

tong hop theo nong dg Ni

Nhi¢t do, °C | Nhiét do bit | Nhiétdd phan

Mau dau phan hily | huy hoan toan
1%Ni-C-CNFs 482 660
3%Ni-C-CNFs 461 640
5%Ni-C-CNFs 433 610
7%Ni-C-CNFs 415 605
10%Ni-C-CNFs 400 597

Tuong tu, gia tri nhi¢t d0 phan huy cuc dai cia carbon
felt khi co mat dong thoi Ni va CNFs ciing dugc biéu dién
thong qua do thi Hinh 6. Két qua cho thiy su thay d6i nhiét
d6 phéan hay cuc dai cta carbon felt ddi v&i cac mau co
chiraNiva déng thoi Ni, CNFs véi cac ham lugng pha hoat
tinh khac nhau.
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Hinh 6. Su thay déi nhiét s phan ‘hﬁy cuc dai cua
carbon felt theo ham lwong Ni va dong thoi Ni, CNF's
Quan sat két qua dugc thé hién ¢ Bang 2 va Hinh 6 cho
thay, khi c6 mat dong thoi ca Ni va CNFs trén bé mat, cac
gia tri nhiét d0 phan huy (nhiét bat dau phan huy, nhiét do
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phan huy hoan toan, nhiét d6 phan huy cyc dai) cua carbon
felt déu giam xudng va co cing xu hudng thay d6i nhu déi
vé6i carbon felt trude khi dwa CNFs 1én bé mit. Khi gia tri
ham lugng Ni con thap, nhiét d6 phan huy c6 xu huéng
giam nhanh, ndng d6 cang cao thi nhiét d6 phan hily c6 xu
hudng giam cham lai.

4. Két luan

Két qua nghién ctru da lam rd dwoc anh hudng cia Ni
dén kha nang 6n dinh oxy hoda ctia vat liéu carbon felt.
Trong khoang nong d6 dwoc khao sat, cac két qua cho thay,
su ¢6 mat ctia Ni da lam giam d¢ bén oxy hoa cua carbon
felt. Khi ham Iuwong Ni cang 16n thi nhiét d6 phan huy cang
giam, tuy nhién mirc 46 giam khong tuyén tinh theo ham
lwong Ni sir dung, khi ham lugng Ni cang 16n thi mac do
giam cua nhiét d6 phan hay carbon felt cang nhd lai. Bén
canh d6, CNFs hinh thanh trong qua trinh tong hop vat liéu
nanocomposite C-CNFs ciing anh huong dén do bén cia
chit mang. So v&i truée khi co CNFs, nhiét d6 phan hity
cta carbon felt giam di dang ké khi c6 mat dong thoi pha
hoat tinh xtic tic va CNFs trén bé mit. Tuy nhién, pham vi
ctia nghién ctru van chua di siu vao viéc danh gia mirc do
anh huong theo ham lugng CNFs dugce tao thanh trén bé
mat dén kha ning 6n dinh oxy hoa cua carbon felt. Do do,
can c6 nhimng nghién ctru dé giai quyét van dé nay, tir d6
1am co s& cho nhitng danh gi tiép theo vé kha nang va gidi
han tng dung cuia vat li€u carbon felt néi riéng ciing nhu
nhirng loai vat li¢u 3D khac noéi chung khi dugc st dung
trong moi truong 1lam viée ¢ nhiét do cao.
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