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Red mud is an inorganic by-product produced from the mineral processing of alumina from Bauxite ores. The development of
alkali-activated slag-red mud cement can be a representative study aimed at recycling the strong alkali of the red mud as a construction
material. This study is to investigate the optimum water content, compressive strength, water absorption and efflorescence of
alkali-activated slag-red mud soil pavement according to binder type. The results showed that the optimum water content, moisture
absorption coefficient and efflorescence area of alkali-activated slag-red mud soil pavement increased but the compressive strength of

that decreased as the redmud content increased.
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YZelgdst AHIE o] detoz M ARIE Z4olM 2z
X2H| D220t HEHER TNEHA Qlon], ZEMEA]
HEZ AI25HX| %= 227 =] A|HE(Clinker Free Cement)
FARE AEA] ME2M PZelgdst SefAn
Ze|2dst S-S0 l0IAAIRIE, YZejadst Saf
O-REIAHE S0| QT Uz EAE -2 ST A
Er HEHES A AMLUES E= 7HEALRt 22 D25
J0[2Ye| XFMEM 28381 1X ote A=A 2000 =
Z20|IM HE o2 LHEQICHPan 2002; Pan 2003), 22|9| &
< YZejeyst 22 EHE AE: YZ2X=H, 12
sefaot gEnER PHEA JoH, BE IESUEAHES}
WS &7 |[4E LHEH0] 46100 SFefMEH0] S5

OF UM Tt T2t YZEXSHEM SAMSIIES SZH
(NaOH) It HAMLUIEE $8MU(NaySiOs) 1t 22 Uzl Ay
FLE MELCEM MAREIP &= FGAQ| of=ArR
O] ZM=|0] ZZZH0IM MSHH0IUCE B ZLiol 22 XS
NZA 17te S XA Al 28 7St 2L MERMES
2| =0{=0} 87 EZotiXt oh= A7t SHEI0X]7 | oIRAC
(Kang 2012; Kwan 2016).
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Table 1. Experimental plan and mix design
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Binder(%) Binder Water content
Type of binder W/B(% Test items
P Cement Red mud content(%) (%) )
AASO 100 0
Alkali-activated AASS 95 5
slag red mud AAS20 80 20
cement(AAS) AAS40 60 40
AAS60 40 60 Optimum water Cha.nged by the|- Compressive s.trength
10 content optimum water [- Water absorption
OPCO 100 0 content - Efflorescence
OPC5 95 5
Ordinary portland
cement(OPC) OPC20 80 20
OPC40 60 40
OPC60 40 60
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O, & S0l ArEet 28 & 28 ZEHUE MHEE =U
SAe| B& ZEUE AMES MEsIRC Eot dZe|2det &
i AHEE =4 CAOIM AME22 HZE0E D2sia
0l2gs 7[Htez o= Zzeledst el AHIES MSoI

21.2%, A.O3 8,8%, Ca0 46,6%, SO5 115%2M ES I
HEQ} H| w510 SI0,2F Al,0;Q| ZAH|S0] &1 Ca09| =
20| H2 A2 LERL, £ot 2218 E9o= M HIEH

4,058cm?/g, YE= 2.83g/cm’0|Ct.

2| AFEolTt, Zrzegdst g2 MHIES sfsixdg2 SO,
Er
=

2,22 YEHE
HEMHE(Red mud)s EQIA0|E YFBMOREE AAGICH
Z0/=(A(OH)s) X ASIUZ0lE(ALO:) S MIZESHE SHOIM &
Mel= MRARAME0|CE U F
£ 5ot AOs 1ES MAGIH g 40~60%2] 21X HEIZ
Hak 2E0| WAT|n, WAFS T WMol tHRES A5

= KA M2F A2F of O”J%OI B NS =i &’A'Ef.

12 H|EMHEE= Bayer Process

O\J

Table 2. Physical properties and chemical composition of binder
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M PUISHIEE(NaOH)E FEUCZ AIZSH| IZ0f 0]2le 4
MSHHEE SA0| 2 =HE0| HOIRI0 Buzelds LEtt=
AO= 015 YZ2 st sl ARIEo| EYUA 122241 0]
2UO A=HEM s fAY o US Aoz HHELD,

U= YEHES 22X E42 gra 10.2%Y AXEZ2M
YUz 350g/cm’2 A|HIES} H|WElH Atjdoz 2 7oz
LIERHCH EE X 2=z =017

Al D2&200|2% 59| BHRIZ 20~30umet H|msto] oF
1100} =T Ofo|A2AME BALUZ 4~um=CiE T2 A

OF LIEHLCE

223 EX

2 =x0M Alget B TEMe| =21

X ENE Table 40|

. Specific surface Density Chemical composition(%)
Type of binder 5 3 Ig. loss -
area(cm’/g) (g/em’) Si0, ALO; Fe,0; Ca0 MgO SO;
opC" 3,144 3.15 1.32 21.7 5.7 32 63.1 2.8 22
AAS? 4,058 2.83 223 22.1 8.9 1.4 54.9 33 5.2
1) OPC : Ordinary portland cement 2) AAS : Alkali-activated slag cement
Table 3. Properties of red mud
Specific | Average : Chemical composition(%)
. . Moisture P 4
surface particle Density
Type area diameter (g/em?) content
2 ratio(%) SIOZ Ales Fe203 CaO MgO SO3 NaZO Kzo
(em™/g) (nm)
Red mud 3,144 2.75 3.15 10.2 38.8 16.1 22.8 3.4 0.2 0.0 10.0 0.4
Table 4. Properties of fine aggregate
Density .o | 0.08mm sieve Fineness Solid volume | Amount of o0
Type (g/em®) Absorption(%) passing(%) modulus percentage(%) | clay mass(%) Stability (%)
Crushed aggregate 2.59 1.31 1.18 2.92 58.92 - 5.6
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(b) Compaction

(@) Rammer

Fig. 1. Compaction rammer
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Table 5. Degree of efflorescence

Degree Efflorescence area
I none
I less than 10%
i} above 10%, less than 30%
v above 30%, less than 50%
v above 50%




(b) Image processing result

(a) Efflorescence

Fig. 2. Efflorescence test
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Fig. 5. Water absorption ratio

Table 6. Efflorescence test
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T}t 2+0| ZsHof| HEHES thAHA =3 =12 10~1,000nm
9| MY 330| B7totd E420| 0 A2 Af=EC
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2003; Kanj 2012; Zhang 2014),
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Fig. 6. Degree of efflorescence
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