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Chloride ion permeation and electrochemical impedance response of red
mud-coal metakaolin geopolymer concrete

Wei Song, Tiantian Guo, Xingyl Wang, Xiaoyuan Wang, Ruijie Wang, Pengju Han

College af Oral Inpreerng, Toyuss Cntersry of Tachnoingy, ot AN, Shmr, F7 Clomn

In peopolymer ooncrete, chdoride bens lirgely comiribule b e sl g
sorederate i1 dorrusion. However, nead e nosdes
condursl. Theeodare, thas stindy determised the e
Polymes concreie with different water-binding ratios under sabural immersion oon

il sl pebnlmremend and

% of elloride oo EfMesion b aol been widely
A e e
s, The slertmochemical

properties of gropelymer concreie in a sodium chioeide envircameni wese eamined by eleroochemio)

impe

eificieni wos exialdished. The experimental nesulis showed thai the contenis of free chionide ooy, b

L. Introduction

Drdlinary silicabe cemend, which the mest fyplenl ballding majerial,

icant amounts of carlsn diox
ide {004}, which is a greenhiouse gas, and subfur dioxide (S0y), which is
an ncidic gas. According to satisties, for every ton of ondinary silicaze
cemens prodoced, 0.5-006 tons of OOy are released and 1.7 tons of raw
materials ane consmed Genpolymers, as low-carbon binder mane
risls that ean replace cement, are produced by reacting
handin |2 00} &nd solld wasie (typically fly ash, granular blasi furmace
slag, and redd mud (RM) e solutions (alkall metal by
droxide salisions and solible silianes Indoos of high-|Smperanire
el omeniy Geopolyimers and opdinary silicate cement have
significansly diffesers mechanical qualities |4), fire resistances (1), and
rabdlities differences in thedr chemical fourds
The corvosion of concrete reinforcement must be prevenied when asing

renuires many resources and cnils sig

neralsl st

¥ with alkal

geopolymer concrete on hellding materials, Chlorde impermeabilisy
an fmportant metric for svabuating the resilience of comcrete becane
chloride jons aooeleraie the cormosion of sieel reinforcement in concrete
and comiribae  peimanly o the senface depassivation of stecl

fance spectrmecogy (BB and the relatiombip briwren these properties and the chioride i

bsiveen ihe diffusbon coeffickeni and e ebecirochemical parameiers.
it dliffusbon of chieride ions in geopalymer conrreie.

depihy, roead chloride

, and bound chiveide oas
Thesti wid & St

i e

redosr, EIS s suiable for

reinforcement,

The mechanical, physical, and microstroctural Escets of geopolymer
eonerete have been investigated previousty
tice, durability is & significant Geciod that delermine the occurrenoe af
concreie damage. For concrete under exposed conditions such as that in
the marine: environment, chloride-induced corresion of geel reinforre.
ment is @ key factor camsing damage ro reinforced concrese; therefore,
ithe pereaeability af chioride jons is an imposiang ndicanor of concreme
durability s ot sl Investigated. the alfects of alkaliniry and
waler glass modubus on the chiloride fon penetration ol siag concrele.
Their fradings demonsiraied thai ibe pone structare, kon exchange, and
interlomic interactions of the speeimens significanily affected the
n of chiloride jons. Ddaz el al. examined the chiaride jon
o cemsent pste with red mud added vis s maneral diffusion
it o thee srudly showed that the addizion of RM i ideed rhoe
sine of chioride lons in the coment pasie samples. Severnl sudies
have investigated the revistance of conerete to chilodide lon penetsation
using rapid chloride jon penstmiion experimients 18 is warth nating
that the reaciion mechandsm of gropolymer concreie is different from
that of cement concrere. The applicabiliy of mpkd ehlorde |on

howewer, in peac-
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