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Preparation and Characterization of Red Mud—Straw Based
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Abstract: The red mud-straw lightweight mortar specimens were prepared, which were based on raw materials of
the Bayer red mud, slag powder, cement (P.O 42.5), as well as straw. The effect of straw content on the properties
of specimens were characterized by X ray diffraction and scanning electron microscope. The results show that for
cement paste hardening specimens prepared with 50% mass fraction of red mud and 50% mass fraction of the
mixture of cement and slag powder, with the decrease of cement content in the mixture of cement and slag, the
compressive strength of hardening specimen of red mud cementitious material paste at different ages increases at
first and then decreases, when the mass ratio of cement to slag is 1:3, the compressive strength of the sample is
the highest of 8.05 MPa. When straw with 10% volume fraction is added into red mud-—straw lightweight mortar,
the compressive strength of the specimens decrease from 10.45 MPa to 7.25 MPa. However, as the straw content con-
tinues to increase, the decrease range of compressive strength of the specimen decreases, while the flexural
strength increases, and it reaches 1.9 MPa when the volume fraction of straw is 50%. With the increase of straw
content, the specific weight of the specimen decreases slightly, but the thermal conductivity decreases significantly,
from 0.63 W/(mK) of the specimen without straw powder to 0.40 W/(mK) of the specimen of straw with 50%
volume fraction.
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Tab.1 Chemical composition of experiment materials, w/%

R SiO, MgO Ca0 AlLO, Fe,0: Na,O
ARV 13.69 15.97 13.80 20.50 33.30 9.17
W s 32.96 7.92 37.71 17.06 0.56 0.85

P.O 42.5/KI¢ 22.00 1.60 59.80 9.60 3.00 0.26

FEFF 39.62 15.97 12.94 10.31 3.01 1.08
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Fig. 1 Effect of cement-slag mass ratio on the compressive

strength of hardened specimens of red mud paste
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Fig. 2 Effect of red mud content on the compressive

strength of hardened red mud paste specimens
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Fig. 3 Effect of straw content on the compressive strength

of red mud-straw lightweight mortar specimens
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Fig. 4 Effect of straw content on the flexural strength of

red mud-straw lightweight mortar specimens
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Fig. 5 Effect of straw content on the softening coefficient

of red mud-—straw lightweight mortar specimens
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Fig. 6 Effect of straw content on the specific weight and
thermal conducting coefficient of red mud-straw

lightweight mortar specimens
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Fig. 8 SEM photo of cross-section of red mud—straw

lightweight mortar specimen

3 4% i
DAFEHIRARUE GO0 KR (P.O42.5) NS AT 0 JEURE, il £ R JR e e A} B ol e — Rl R 42 D 2 R
SRS FHB R AR —FE R AP SRR MR RE A2 IR, A5 HH DUF 4518 .

1) BB E0N 50% A AR U A B 20 B0 S0% /KT8 38 il 45 AR TR S e AT RL I, B K8 B i TR &
KR B 2 (8D, RS A Al S R AR 1) 4508 BB 5 S 1 K RRAIS , L mOK IR )/m (735 )=1: 3 i
3,7,28 did WA FE A s R PTR SR, 5391 4.3,6.5,8.0 MPa,

2) ARVRIEEER B IAARER R 10% RS FE T BEAR AR RS FF R BRb R 14 3,7, 28 d i IS5
JE QRS AARRU O T 10% , 2R AT 48 D R AT i 52 R AT st 1 I ALK 30 ) s Bl R AT 45
RGN, ARV -FEFF R BURD S GRAE Y 3,7, 28 d A BT B A 3G R RS FT R R B N 28 S0% 0, XA 1Y)
28 dPTPTHRLE N 1.9 MPa; 5 IR FHAREA L, AR AT 42 Brb R A Ak R B

3) AR e —FE FF R AP IR 1 5 0 R BB 5 5 AT 45 1 1 R AR, RS AT AR 11 0.63 W/(mK)FFAILE
FEFFARFR I ECR 50%IAE 19 0.40 W/(mK) 5 {H U 75 55 Fifl 2 BEAI 4 R B8N ANl JEFRE FFIRRRE Y 1.54 g/em’ [
R EFEAFARF N 50%iFEH) 1.41 g/lem’,

(TEEEE335)



5445 JERL, 4 VDF850 B MUK 3 5l sh S 45E 1 Hr 335

(3] sRARRIN, w e, B e, 55 . UK AR SR R GRS 12770 (0]. Pk 5 i, 2008, 27(9):72-75

[4] 2 3C8% , X5k . MR B 27 A5 ) 40 R A s A R (0], MLAE TR 24 4%, 2010, 46(21):69-75.

[5] e, thivei . B LRSI ASFFEILS B FE (0] HLH] i, 2016, 48(552):5-8.

[6] SHAN W, CHEN X, HE Y, et al. A novel experimental research on vibration characteristics of the running high-speed motorized
spindles[J]. Journal of Mechanical Science and Technology,2013, 27(8):2245-2252.

[71 WANG J, WU B, HU Y, et al. Modeling and modal analysis of tool holder-spindle assembly on CNC milling machine using FEA
[C]//International Conference on Mechatronics & Applied Mechanics. Trans Tech Publications,Switzerland, 2012:220-226.

[8] iU, BYE & , 7 #E, 4. FL T ANSYS Workbench 9 il B ¥ 42 PR = s e SR ge 0T (0], A HUKR S A shiibin TH AR,
2015(4):29-32.

[9] 25074, BRIk, 45 . Z29HCIRES T S AU 3l FROT B RS AT (] AU T R4 41, 2012, 48(3):165-173.

[10] 2= 06, 2230 . i U HI LR 503 IT 0 shAS RO BT [I]. ML TS H 3hik,2012(2):48-50.

[11] #0E . HLATR Shh A R FHFHH M. Jbsg  HUAR Tl L, 1993:134-140.

[12] sk BN TGS 245) [M]. JEat Ak Tolk i Ak, 2013:187-191.

]
]
]
]

SRR (TF]

(E¥E 323 W)

SE 3k

[1] ALSHAAL T, DOMOKOS-SZABOLCSY E, MARTON L, et al. Phytoremediation of bauxite-derived red mud by giant reed[J].
Environmental Chemistry Letters, 2013, 11(3):295-302.

[2] LOCKWOOD C L, STEWART D I, MORTIMERR J G, et al. Leaching of copper and nickel in soil-water systems contaminated
by bauxite residue (red mud) from Ajka, Hungary: the importance of soil organic matter[J]. Environmental Science and Pollution
Research, 2015, 22(14):10800-10810.

(31 S, 2R G AR AR YR o S e it PERE A RZ A [J]. 7% BL, 2014(1):20-22.

[4] T% Ubag, RAKM 55 . TR AR Ve -0 s SR S W /K I YA SET]. L 741, 2018, 37(2):145-153.

[S]AEARTE . I o e A JsUekfl 25 K P 1], AL TERA, 2008, 28(6):526-530.

(6] EIE, 5K, & 10, 55 . AR UEXTIE BR R ERRER /K I PEREFI Wy 2 A 2 [T]. BESFUAT R4, 2017, 20(5):774-779.

(7] EERES, B —FR LIRS SISO 3 SR W SE 2T A 1) i 45 5% : CN 103951332 A[P]. 2014-07-30.

(8] LA . Aedlett F A Bt A4 1o IR D). 5 R - BF IR, 2013:31-35.

(91 A . FEE- I R Ve TG AL Fosh B 46 1 SR ) BT i FEAILBRFSE [D]. s AP R, 2016:48-53.

[10] Efir . ARVEERCEERT R 25 S AERERTFE[D]. VU2 : P2 EHURIER ¥, 2014:24-25.

(11] X758, =3, AV e, FEHE AR et s b SR MR TR S A RIS R 0], RERRERIE 1L , 2016, 35 (2):453-457.

[12] rhAie N R [ 5 0% e RSO 22 D3 2% Ry BE IR BE 1/ N 25 oI B - TC/T 862—2008[S]. At - vy A Tl i it

2008:3.

[13] FE fh5E , SRS , LA BB S /AL D A S S RPRHT]. S G R4, 2016, 33(1):132-141.

[14] XUHER, AT . FEFFLFAEPEREL]. ARAERF24], 2002, 4(28):123-128.

SRR TF



