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ABSTRAK

N

Pendekatan langsung, mudah dan kos rendah untuk mensintesis ko gﬁ)erogel
karbon (CA) telah ditunjukkan dalam penyelidikan ini melalui pengk: an aerogel
natrium karboksimetil selulosa melalui sol-gel dan proses pengeringan beku. Selain
daripada ion magnesium digunakan sebagai penambah untuk CA, ter%ﬂeberapa ion
logam lain termasuk mangan, nikel, dan zink dalam langkah yediaan. lon
magnesium menunjukkan ciri terbaik penambah untuk CA keranagta kekal semasa
pengkarbonan pada kepekatan yang berbeza. Struktur dan mo i komposit karbon
aerogel-magnesium (CA-Mg) dicirikan menggunaka iIKhoskop pengimbasan
pelepasan medan, spektroskopi inframerah transformasi (FTIR), pembelauan
sinar-X (XRD), dan teknik Brunauer-Emmett-Teller ( . Keu y'&e%posit CA-
Mg untuk bertindak sebagai bahan simpanan hidrogen dianalisis meng ah amalisis
penyahserapan berprogram suhu. Spektrum FTIR ba posit CA-M r’enm?: kan
pengkarbonan yang lengkap, kerana kurang pu iperhatikan berbandi engan
CA tulen, kerana kehadiran Mg?* menjadi faktor utama dala gkarbgnan yang
lengkap. Analisis XRD komposit CA-Mg mae%ﬂkk \su\ pe uan MgO
(Periclase) yang menunjukkan penjanaan Nnﬁ)bii asa an komposit
u

CA-Mg dan menjadi punca hilangnya spektr FTIR yang
n 0. itu, komposit
ter daripada struktur

bermaksud, MgCl, telah terurai se

mempamerkan ciri-ciri CA dan MgO. posit CA-

berliang dengan luas permukaan spesifik yang ti S\hqul 4407 m?g dan 0.002 mol
Mg?* ialah kepekatan optimu@ensi ; posit.CA-Mg. Sebagai calon

berpotensi untuk bahan simp rogeﬂ, komposit g menunjukkan suhu

penyahhidrogenan awal paN 2 na réeka menyahserap jumlah
maksimum gas hidrogen _pada™©.1689 lan i enekankan potensi untuk
menggunakan CA sebagai b mpaIa ,A@ng memenuhi matlamat ketujuh
Matlamat Pembangun stari (SDG):
matlamat Jabatan Tena E) i

Am
karbon. \
N

Kata kunci: aeroge bon; 0 etil

[3°¢

e
S
X

N

g berpatutan dan bersih, serta



ABSTRACT

A direct, simple, and low-cost approach in synthesising carbon aerogel’(CA)
composites has been demonstrated in this research through the carbonisatien,of sodium
carboxymethyl cellulose aerogels via sol-gel and freeze-drying processes. Magnesium
ions are used as an enhancer for CA among several metal ions incl%anganese,
nickel, and zinc in the preparation step. Magnesium ions shows the besticharacteristic
of CA enhancer as it does not lose during carbonisation at differeNentration. The
structure and morphology of carbon aerogel-magnesium (C composites are
characterised using field emission scanning electron micrescopy, (FESEM), Fourier
transform infrared spectroscopy (FTIR), X-ray diffracti D), land Brunauer-
Emmett-Teller (BET) techniques. The ability of C com owact as a
hydrogen storage material is analysed using temperature“program esorwion
analysis. The FTIR spectra of CA-Mg compo show [the pleti@ﬁ of
e presence of

carbonisation, because less peak is observed com to pure C

Mg?* becomes the main factor in the completion of €arbonigation. XRD analysis of
CA-Mg composites shows the diffraction peaks @) iclase) whic icate the
generation of MgO during carbonisation precess of C ompositessand become
the reason for the disappearing of OH pe %FTIR th%h eans, MgCl;
has been fully decomposed into MgO: , the composi xhipitthe characteristic

features of CA and MgO. The CA-Mg composites are
with a high specific surface area of 101.4407 a}j
optimum concentration for synthesi A- osites,“AS a potential candidate
for a hydrogen storage materi e €A-M m (T&:s showed an initial
dehydrogenation temperature % 2°C re they d ed the maximum amount
of hydrogen gas at 0.168%. Thissstud Ises the-potential for using CA as a
hydrogen storage material, ch fulfils se goal of the Sustainable
Development Goals ( . Affordablg and cldar@ergy, as well as Department of
Energy (DOE)’s goal of Using carbo mﬁtq@ S.

O
Keywords: carbo@@al, carl)oxy thyl c@ose, carbonisation, hydrogen storage
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