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Chloride Resistance of Steel Bars Coated by Hybrid Alkali-Activated Powder

ANTN3INT BRI’ nsnun esuan? Tnfe YUNINA> YA TRUS? AnAAL LAYWUS® algned A159T3EEYN e uag SUINT QRUTY

1,234,557

g Iemalulagiagneasvee9dedu arvrimnssules) Aoy Iminssumansuazivalulad

wumangraenaluladsivienadand 9.4ATsIvE

¢ 17 irInssules) ALIAINTSURIANST UNIING 1IN 9. 0keT

*Corresponding author; E-mail address: chattarikapeangphimai@gmail.com

UNANED
unpuAnEInsEumunaslsivesvinasuiiendeudae
laundamlarsdunsgianuedlelndiueifovar 50 Hauyuimd
Fawar 40 uasd@dnuiovay 10 nszduieasavateluioulans
anlas (NH) innududu 2 Tuanduazilssun Tnensilelndiwes

o

wanTnYuBuudunuiiludassiesas 0 way 20 Insvuiintan
Uszanu ansavanessfildlunisnszduufizenlussuu dszneude
asazareluifsudainauazarsasasleieulansonlediiny
Wudu 14 Wwand wusdudnsrdivarsazatsluiendinnse
asazanglufvulansonled (NS/NH) wiriu 1.0 waz 2.0 dnsidiu
younamsaasUszau (L/B) Wiy 0.50 wazgamgiinldvudaesng
WU 25 war 60 BIANWABYANNSNTIAIUNAL HANITNAABULAA
Tidiudn nslansdlelndimesifinisunuiidioyudumd Usuuns
Tansaraslefouddinanazgamgilunisunindudis fulse
AuantRdinaveslauindanlandldiluegnd Tuvamdeaiuleuia
Samlansiinananusilolnawefanunsofuniunisiansounes
naslsdldAninfunsimaimunudsdmduussandnisturiuanelsd
98381119 0.07-0.14x102 m/s FAmnnIGLuudinadaiugy
Wity 88.71 wh uenanimuinsiadeundniasudaelauiada
mlansiilanianisiianisianseuainaaslsddesninBuudinas

AvAuLazlifinsndouRiiiedsnisissaiuifiewinuandnain

Ufnsenneluszuuvilianunsadunusenisinnseuvesaaslsd

mdAaylauindanlans, wedlalndiues, JagaiouRa, n1siansou
Abstract

This research investigates the chloride resistance of steel
bars coated with hybrid alkali-activated powder (HAAP) made
from 50% geopolymer powder (GP), 40% cement Portland (PQ),
and 10% silica fume (SF) activated by 2 molar sodium

hydroxide (NH) solution and tap water. The GP was made by

substituting fly ash (FA) with PC at 0% and 20% by weight of
binder. Sodium silicate (NS) and 14 molar sodium hydroxide
(NH) solutions were used as the liquid alkali solutions. The
NS/NH ratios of 1.0 and 2.0, the L/B ratio of 0.50, and curing
temperatures of 25 and 60 °C were used in all mixtures. Test
results showed that the factors of GP incorporating PC,
increased NS/NH ratio, and increased curing temperature could
improve the mechanical properties of the HAAP paste. The
chloride penetration coefficient of the HAAP paste was
between 0.07 and 0.14 x 102 m?/s. They were more resistant
to chloride than cement paste about 88.71 time. Moreover, it
was found that the steel bars coated with HAAP paste seemed
to be more resistant to chloride corrosion than those coated
with cement paste and with no coating using Rapid Chloride
Migration Test. It might be due to the fact that the reaction
products of the HAAP paste within the matrix might enhance

the resistance to chloride corrosion.

Keywords: hybrid alkali-activated powder, geopolymer powder,

coating material, corrosion
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CHEMICAL COMPOSITIONS (%)~ FA PC SF
sio, 36.93 20.80 92,00
ALO, 18.10 4.70 0.70
Fe,0, 1191 3.40 1.20
Ca0 21.41 6530 0.20
MgO 278 1.50 0.20
K,0 2.28 0.10 0.40
Na,O 1.42 0.40 0.10
Tio, 0.36 - -
P,Os 0.20 - -
S0, 2.90 2.70 -
Lol 1.54 0.90 -
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MATERIALS FA PC SF

Specific gravity 2.67 3.15 2.29
Median Particle Size, ds, (Um) 153 14.6 0.10
Blaine fineness (cm?/g) 4300 3600 6680
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NS/NH SYMBOL FA(g PC(g) NS(g)  14M NH ()

1.0 100FA-OPC 100 - 25 25
80FA-20PC 80 20 25 25

20 100FA-OPC 100 - 33 17
80FA-20PC 80 20 33 17
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GP FA PC SF 2M NH TAP WATER
Symbol

(9) (9 (9 (9) (9 (9)
50GP-40PC-10SF 50 - 40 10 10 35
50FA-40PC-10SF - 50 40 10 10 35
100PC - 100 - - 45
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g9 200 Sadluns dlewadafunssuruntsneaaunisindaudenaslse
wuULge nduhnsasisseunsunsniumaslsdvefiegiadiens
nuasazaneBaneslumsnanududy 0.10 ussuea aunsafIuIn

AduUseansSnstusunaslsh fauansluaunisya (1)

0.0239(273+T)L (273+T) Lxg
N Ee e ~0.0238, [*————¢
o Dy, nunofs avdudszaninisdusiiuaaslsd (x102

m%s), U nunefis wsedulndia (v), T vunefis Aafevesgungi
Susunaraavngluaisazaty Anolyte (°0), L vanefis anumvuives
f9E19 (mm), X4 nuedis Anadeaudnueinisunsnduaaslsd

(mm), t mnefs szaanisuageu (hour)

o & o s _a 2 = ~
2.5.3 myipiuimainaduvesnaniasulumeunss
nswisufegndmiunageunsianeuvesasazans sy
I3 = = o A g a2 o S
naslsvanidniasuluasuninlleldinadlavindanilanaduiang

WREDURWMANLETN ABUNIALYNEONKUUAIUNANABUNIANINITNTS

MAT53-3



Sufl 24-26 By 2565 9.4T89578

e

N15UsEYNIVINTIANTTUYSWNIYIR ATeN 27

The 27t National Convention on Civil Engineering

August 24-26, 2022, Chiang Rai, THAILAND

DRNUWUUNINTFIU ACI 211.1 [20] Wiy 25 wngUramia ﬁamms
Uu 28 Yu lagazdfiunisindeuiamaniaduiiony 1 fu leasueny
naafoufiaminaiy udmindurnismesuninanadusuumde
JUNSIUSTNIWIR 75x75%260 fiadwns deuminidudadesauin 12
fiadwns Anananathdn maveaeusiuIsnsnuAsgIL ASTM
€876 [21] N1AMUNIUNITAANTOURUULTUTENTT Accelerated
Corrosion with Impressed Voltage (ACTIV) Taevhmsinituiinisiia
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NS/NH SYMBOL COMPRESSIVE STRENGTH (MPa) SETTING TIME (Min)
(50GP-40PC-10SF) CURED AT 25 °C CURED AT 60 °C CURED AT 25 °C CURED AT 60 °C
1-d 7-d 28-d 1-d 7-d 28-d INITIAL FINAL INITIAL FINAL
1.0 100FA-OPC 4.19 8.58 11.10 5.30 8.84 11.65 28 38 36 46
80FA-20PC 4.47 8.75 12.08 5.38 9.06 12.61 24 33 31 42
2.0 100FA-OPC 5.13 9.34 12.04 6.41 10.66 12.30 22 33 30 40
80FA-20PC 531 9.47 13.79 6.65 10.74 13.95 17 28 27 36
CONTROL 100PC 20.49 37.01 41.93 - - - 208 322 - -
50FA-40PC-10SF 4.86 19.00 24.25 - - - 350 as7 - -

wgime: CONTROL (@musmasiaauau Ao Janihildfinisiluuiuusmanm) = ndwnnisuauasaiudedisliivesmuaugunai 25°C
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