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Abstract

This paper introduced the dealkalization agent, cement and quicklime to modify sintered red mud.
The compaction characteristics, alkalinity and unconfined compressive strength of the sintered
red mud at different mix proportions were studied, and the road performance and environmental
impact were evaluated. Results showed that, compared with the sintered red mud modified by
dealkalization agent only, the optimum moisture contents of the compound modified red mud re-
duced by 4%~6%, and the maximum dry density increased by 0.01~0.015 g/cm3. Cement had
more significant effects on compaction performance, PH value and unconfined compressive strength
than quicklime. According to the specification of class IV groundwater, i.e., PH value < 9.0, the op-
timal mix proportion of the compound modified red mud was proposed as 4% dealkalization agent,
4% cement and 2% quicklime. The unconfined compressive strength of the compound modified
red mud increased to more than 1.2 MPa, which met the strength requirement of the roadbed fill-
ing in highway.
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FRVEFP T AR e AR YR M T SRR . JCMIBR PR SR . R RERISEM, R T KRS FEEIE AR
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PEReSE VLR SRR . PH S CMIRRPTRSREE, YT 5 & ot bestE /R 1 % F 1 e 5 ke, ke
G5V 7 T TE 1% 1% TS0 P PR OSSR e R S 4
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I8 B S5 AR R I E LZR A T T T P R A L AR 7 A F e iR e e S, A BRI Sk 1
PR H14¢ 1 AT RIGESS 5 /R BAT BORAIROK T, R Rk 75%, s /KE 0 42.03%, (HEEAERER
K% B BAR T B A MR L, 0 1.252 glem®, R R F LK) 65%: A Bk AR A R
RIS, CBRE A 70%. IXFERINBEEHERJEAEHEAT I RE R, T PEREIR 45 R A KL SIRALAE AT, TR
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Table 1. Basic physical properties of RM
= 1 REEETRRE AR

RIREIKH Y% TR w0 /% IR wy% IBVEFREL 1
30.14 75.24 53.18 22.06
KT % glem® B E K% PH {H CBR/%
1.252 42.03 13 70.14

BegFRE PH B RIL 13, T (a4 0 bR e U (GB 5085.7-2019)) 15 (Mt /K i AR #E(GBIT
14848-2017)) "FHUER) PH BRAE, it S bedfik /e 78 BRI R 5 0t A BT 7 A BOR RO 5 e, Xt
BRI HEAT IR AL EE o P BRGR o R A FH S I R, R B SR T O e A AR R S T
WEE, A BB E AR PH (. SR Ra /Rl setife. ORI pedt 2 7n e et OR
W1 5E 2. mE 1] WBEERTHR R 2 e B BB R A AE— € BRI R, A IRBGT B EART 4%, B
A LGS R R, BEAHERTER PH BRI, BRI Ry 4%, Beshik/RUe Y PH (EFF{CE
105, HFET G FKBRERME) AT 9.0 FRME: ARG R T 4%, BEE BEGIE K
P, REEIRRH PH (IR . BB XA SRRl SSAR PR RSN I 2 R, 5 IR
TRUEAHEL,  A%IBBRTI5 R B T2 R E B S KR AT MK 2.5%, T K14 W] A 1.
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1T FAB I BT O B ROR A IR, BCR ARV 5 A A G AT B & stk KIS A KR 9 K
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Figure 1. PH value of RM with different dealkalization agent contents
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Figure 2. Compaction curve of RM with 4% dealkalization agent content
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Table 2. Mix protations of compound modified RM
= 2. BEAMMREETRRER AL

G Ff S L KV CXEPA
1 FRUE + A%l BT 0% 0%
2 APe + A%MIIF] + 2%/KIE + 1% A K 1%
3 TRIR + A% + 2%7KIE + 2%F K 2% 2%
4 HRPE + A%MBIA] + 2%KIE + 3% A K 3%
5 HPE + A%MBA] + 3%/KIE + 1% A K 1%
6 TR + A% + 3%IKIE + 2% F /K 3% 2%
7 HRUPE + A% + 3%/KIE + 3% A K 3%
8 HPE + A%MBA] + 4%KIE + 1% A K 1%
9 TR + A% + 4%IKIE + 2%F /K 4% 2%
10 ARPE + A%BBIA] + 4%KIE + 3% A K 3%
1 TRUe + 4% + 5%k + 1% A K 1%
12 FRUe + 4%BEIFT + 5%7KIE + 2% K 5% 2%
13 HUPE + A% + 5%KIE + 3% A K 3%

3. RIEE RS R
3.1. HEiRIE

N HTEA K G KPE B B REGE R e se R RE IR, 1 3 51 4 g 1 A K 57K
B BN E G Rk AR st 2. mIE 3 ara, A KRR R R A KR BA R
TP FRARAE ], 5 548 A% B 4505 /R TR A B, BN AR A0 AR 2 6 U R AR AR e IR B R 5 /K ]
FEAR 1%~4%; FE&E LA KB RITE R, FRENERIE I SRR S /KR IBH AR, R A O a5 A AR e
KT L RN, AFAEAKSBEE G REERR BN TE AL, R B H T ke
EIREH A RENTE Na, K 7, X8 8 7 BATBGRMBOKYE, 1A AR L KR
Ca®" n] JH ek B 4 FH AR 4 VR 7R V8 v e B B ROV, DATTT AR e 4 v RV A i e 5 K 3, s i
SEERE

HiEl 4 FT%1, KIS EN B & SER AR it SeVERERC MUK, BEE KRB BNt s, S
R Re iR AR iR R S KRBT, HmOR TR, ZKESED 2% Mm% 5%, B4
Bk Be A VR ARV I AR B K R BRAIC T 1.9%~3.5%, e K% FE 421 1 0.007~0.01 g/em®s 5 4= 1 K /E i
FAAL, AKPEAE KL FE v v] 45 5 B R G5 R R T P I S 88 1, (RIS KR ROA B AL, T A ROR
FERREETE RS RURE ALK FLIEE, - AT S B4R e KT BE AR . A b, 5 45 IR BROR) Xk ) e 4 ik
JRUEAREL, B SRR e (e SEVERE W B 050, RS KR T IR 1%~4%, oK TH e
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Figure 3. Effect of cement content on compaction performance of compound modified RM. (a) 2% cement content; (b) 3%
cement content; (c) 4% cement content; (d) 5% cement content
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Figure 4. Effect of lime content on compaction performance of compound modified RM. (a) 1% lime content; (b) 2% lime
content; (c) 3% lime content
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Figure 5. PH value testing results. (a) Specimens preserved for 7 d and soaked for 0.5 h; (b) Specimens preserved for 7 d and
soaked for 2 d; (c) Specimens preserved for 28 d and soaked for 0.5 h; (d) Specimens preserved for 7 d and soaked for 2 d
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Figure 6. Unconfined compressive strength testing results
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