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SEM

SHE

SiO2
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SO3
SPCI
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USA
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S
XRD
XRF

Zn

Rintangan

Natrium Aluminium Silikat Hidrat
Elektrod Kalomel Tepu
Mikroskop Imbasan Elektron
Elektrod Hidrogen Piawal

Silikon

Silikon Oksida

Sampel Katodik 1

Sampel Katodik 2

Sulfur Trioksida
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Titik 1 - Titik 10

United States of America
Universal Testing Machine

The Intexnational System of Units
Pembelauan Sinar-X

Pendaflour Sinar-X

Zink
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Kajian Rintangan Kakisan Ke Atas Keluli Bar Tetulang Dalam Pes Geopolimer

ABSTRAK

Kajian ini adalah untuk memahami rintangan kakisan ke atas keluli bar tetulang
dalam geopolimer. Pes geopolimer telah digunakan sebagai struktur binaan
menggantikan konkrit simen Portland biasa (OPC). Pes geopolimer diperbuat
daripada campuran abu terbang dengan larutan pengaktif alkali iaitu larutan natrium
silikat (N&SiOz) dan larutan natrium hidroksida (NaOH). Bagi ujian yang
melibatkan keluli bar tetulang, keluli karbon diletakkan di ~bahagian tengah
campuran dan dibiarkan mengeras selama 24 jam. Berikutnya; pes geopolimer
dimasukkan ke dalam ketuhar bagi proses pengawetan selama 24 jam. Suhu yang
digunakan ialah 60°C. Pelbagai ujian dijalankan ke atas(pes geopolimer termasuk
kajian kakisan ke atas keluli bar tetulang dalam pes-tersebut. Antara ujian-ujian
yang dijalankan ke atas geopolimer ialah analisis fasa, analisis jenis ikatan, analisis
morfologi, ujian penyerapan air, ujian keliangan, Ujian kekuatan mampatan, ujian
halaju denyutan, ujian rendaman, ujian kekerasan, ujian kerintangan elektrik, ujian
pengukuran keupayaan litar terbuka (OCP)<dan-ujian ekstrapolasi Tafel. Bagi ujian
penyerapan air, peratusan kadar penyerapan air semakin berkurangan dari hari ke 7
hingga hari ke 90 iaitu 4.65%, 4.27%;,4.16% dan 3.81%. Ujian keliangan juga
mencatatkan penurunan peratusan-iaitu daripada 11.95%, 11.02%, 7.65% hingga
3.77% pada hari ke 90. Sebaliknyanilai kekuatan mampatan mencatatkan kenaikan
dari hari ke 7 hingga ke 90 dengan bacaan 25.18 MPa, 26.76 MPa, 34.99 MPa dan
56.50 MPa. Nilai kerintangan elektrik geopolimer pada hari ke 28 bagi jarak
elektrod 0.10 m dan arus:0.01 mA mencatatkan bacaan yang tertinggi dengan 61575
Q.m manakala geopolimer pada hari ke 7 bagi jarak elektrod 0.02 m dan arus 0.95
mMA mencatatkan.nilai kerintangan yang terendah iaitu 537 Q.m. Ini menunjukkan
kadar kakisan dalam geopolimer sangat rendah dan kecil. Bagi ujian OCP sebelum
perlindungan-katodik anod korban (SACP) diaplikasikan, geopolimer mencatatkan
nila keupayaan minimum dan maksimum dengan masing-masing -0.120 V dan
0.539.V_Daripada ujian-ujian tersebut, kadar kakisan keluli dalam pes geopolimer
masih. di tahap terkawal dan berada di rantau pasif. Di rantau pasif, satu lapisan
oksida iaitu Ferum Oksihidroksida (FeEOOH) terbentuk hasil daripada tindak balas
antara keluli, mineral dan udara dan melindungi keluli daripada agen-agen kakisan.
Tetapi lapisan ini hanya boleh bertahan selama beberapa dekad bergantung kepada
persekitarannya. Sekiranya pes atau konkrit tersebut retak, lapisan pasif tersebut
juga turut musnah. Oleh itu, kaedah SACP dilaksanakan bagi melindungi keluli bar
tetulang dalam pes geopolimer tersebut. Zink anod digunakan sebagai anod korban
memandangkan zink mempunya keelektronegatifan yang lebih tinggi berbanding
dengan ferum dalam siri elektrokimia. Selepas ujian dijalankan, didapati bacaan
keupayaan berada dalam rantau imuniti dengan nilai keupayaan minimum iaah -
0.942 V dan nilai keupayaan maksimum ialah -0.704 V. Dalam rantau imuniti,
ferum (Fe) stabil dan kakisan sukar untuk berlaku pada keluli bar tetulang tersebut.
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Corrosion Resistance Study of Reinforcement Bar in Geopolymer Paste

ABSTRACT

This study has been conducted to understand corrosion resistance on reinforcement bar in
geopolymer. Geopolymer paste has been used as a substitute for ordinary Portland cement
(OPC) concrete structures. Geopolymer paste in this study was made from a mixture of fly
ash and an akaline activator of sodium hydroxide (NaOH) solution and sodium silicate
(NaSiO3) solution. For tests involving steel reinforcement bars, carbon steel is placed in
the middle of the mixture and allowed to harden for 24 hours. Next, geopolymer paste
placed in an oven for curing process for 24 hours. The temperature was 60°C. Various tests
were conducted to study the respect of geopolymer paste and study-of ‘Corrosion on steel
reinforcement bars in the paste. Among the tests conducted are\phase analysis, type of
bonding analysis, morphology analysis, water absorption test,.porosity test, compressive
strength test, pulse velocity test, immersion test, hardness test, electrical resistivity test,
open circuit potential (OCP) measurements test and Tafel extrapolation test. For water
absorption test, the percentage of water absorbed reduced from day 7 until day 90 which
4.65%, 4.27%, 4.16% and 3.81%. The percentage!of porosity also reduced from 11.95%,
11.02%, 7.65% and 3.77% from day 7 until day 90. Vice versa, compressive strength value
increased from day 7 until day 90 with thereadings were 25.18 MPa, 26.76 MPa, 34.99
MPa and 56.50 MPa. The geopolymer electrical resistivity value at day 28 with electrode
spacing 0.10 m and 0.01 mA current stated highest value of electrical resistivity with 61575
Q.m however geopolymer at day 7 with electrode spacing 0.02 m and 0.95 mA current
shows the lowest electrical resistivity with 537 Q.m. It shows that the corrosion rate of
geopolymer was low and tog ‘'small. For OCP test before applying sacrificia anode
cathodic protection (SACP);.geopolymer stated minimum and maximum potential value
with -0.120 V and 0.539-V respectively. From the tests, the corrosion rate of steel in
geopolymer paste is still. under controlled and located in the passive region. In the passive
region, an oxide _layer which is Iron (I1l) Oxide-Hydroxide (FeOOH) formed by the
reaction between the steel, minerals and the air and protect the steel from corrosion agents.
But this layer ¢an only survive in the decades depends on the environment. The oxide layer
will be destroyed if the paste or concrete cracks. Thus, the SACP method was implemented
to protect)the stedl reinforcement bars in the geopolymer paste. Zinc anode is used as a
sacrificial anode as the zinc has a higher electronegativity than iron in the electrochemical
series. After running further analysis, it was found that the potential values located in the
immunity region where the minimum potential value was -0.942 V and the maximum value
was -0.704 V. In the immunity region, ferum (Fe) is stable and the reinforcement bar is not
attacked by the corrosion.
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