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(54) Title: RED MUD-BASED CEMENTING MATERIAL, RED MUD-BASED LIGHTWEIGHT AGGREGATE, RED
MUD-BASED LIGHTWEIGHT AGGREGATE CONCRETE AND PREPARATION METHOD THEREFOR

(54) ZFABIR: AUEEERREL . TR AR RV BRI MR Tk

AA  Red mud/waste material
BB  Aluminum slag
CC  Desulfurized gypsum
DD Tailings
EE Low temperature calcination
FF  Red mud
GG Red mud-based cementing material
HH  Fly ash
I Foaming agent
JJ  Granulate into balls
KK  Uncalcined preparation
LL  Recover material slag and prepare cementing material
MM  Screen
NN Red mud-based cementing material
OO0 Red mud-based lightweight fine aggregate
PP Red mud-bhased lightweight coarse aggregate
QQ Superplasticizer + waterproofing agent
RR  Red mud-based lightweight aggregate concrete
SS  Multilevel utilization
—— SRR e SRR H1 TT  lterative utilization
88 1T

(57) Abstract: Disclosed in the present invention are a red mud-based cementing material, red mud-based lightweight aggregate, red
mud-based lightweight aggregate concrete and a preparation method therefor. The red mud-based cementing material having a high
performance and a low cost, a geopolymer cementing material, a foaming agent and an organosilicon waterproofing agent material are
used, improving the performance of the red mud-based lightweight aggregate, and thus improving the performance of the lightweight
aggregate concrete, i.e., improving the strength of the red mud-based lightweight aggregate/lightweight aggregate concrete, and im-
proving the durability of
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AEFRA T

— O BrAs Z R (2145 (3)) 6

the red mud-based lightweight aggregate/lightweight aggregate concrete. The red mud-based cementing material is a sulfur-alu-
minum-based cementing material having a low alkalinity, and a geopolymer such as sodium aluminosilicate/calcium aluminosilicate

formed in the preparation process of the red mud-based lightweight aggregate, and Na* can be cured. In the combination of the red
mud-based cementing material and Na+, the alkalinity of the concrete is reduced while the strength of the uncalcined lightweight ag-
gregate is improved, alleviating the alkali aggregate reaction of the lightweight aggregate concrete, and improving the durability of
the lightweight aggregate concrete. The addition of the hydrogen peroxide foaming agent can reduce the density of the uncalcined
lightweight aggregate, and the organosilicon waterproofing agent can reduce the water absorption rate of the uncalcined lightweight

aggregate.
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TR AR R AT, FRAREHIRE LR L STk

BRI

A KB BB RAR BRI, LR FRERBEMA. FREAEE
. RRAZEETARE LR LG K, BAFRE D REXRA A AR SR
B, KRS THRRGFIRFE, BAEFRRE L& RAF0E AR
FRHEKR

TR R ARG E ARG &3 o3t AR &9 BT Z M, &
T s BRAEAR, g AN RVMEAT T X 1545 &AM R & & A A AR — AR A
RBT /N Fn 6 I H H AR

BAT, A FSEEFFRELHER RS ARRTH, BEREAA S TH
F &, 3T ARG A AR IR TAEN B SHME A Wk R AR EBREHAEA
SR & B IR B LAY BT Rl R R AR B A K B R R B SRR A

KPAANKIL, A ERF KRR BRAA R a4 X B R F LT FA:
(1) ERRTRAA R EEM TP, RAFE—FEFFTRILT FREY
AR, FARFRAFRS B ERBLEESA R, FREAFRAANFK. (2) BaTH
oA L AR 2 BRI B A TR R R AR B R RS KR R,
AR AR S RE LR AN F R K (3) AMBAFRAEBETHOHERE
FARGE XL, BORRALEHE, MR EOFREABREERALES
Bos, SREHBIK, BKRESFPIA,
XA RE

AT IA AR A AGERFAL, ARPRE AR EREMB. KR
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AEEEH, FRAREHRE LR L ET K,
AREFALHARPAL, REPAGAT —AREANRAPIRE T o FHART

i

— 7@, RARKPRE—IRRARBEM A H & T, AT F %K.
KRR FRERE., 8iE, WARLEFTURGRGRT BTG, #AEL
#15-25: 20-35: 20-30: 25-35 iAo,
AT G 64 IR Ay R 5 SRR ) - T AR I B AR Bk
TR AR AR 5 BLARG B IR A B, &R AR B A
Z &, AR AR AR B A, 8 R R AR B A R 6
&7 ik & m Ao
FZgwm, KRRAARBE—MFRREAZETHOF G T &, 0T PRk

¥
Tk R B AR BEA R AR R AR AR R I BIR A B e, TR, 5

PR A At st AT iR, R AR P R E WA K KR R
PG, AR @ E by KR, BRI R R R
FWd, KRAPARE—ARRESZEH, BALFREZE RGOS T
i ] - w R
FATE, RRAPARSE A RREZEHRBELOFE T X, TS

B8 5 0 RS B

NH &7 2 G R A TR 92 015-Imm BabHXRXEEEs
£y, 5-20mm % % B B F B X B R BB RS R

PP R AR B A, R EEm R R A SRR URE, Fe
NARFEAF], AW, FERREETHREL,
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B, AEURE—MARERTHREL, B LAREZTHR
B L9 H & T ik b R R

ER AR ARAa, KEAG A EEEPIGH 5208 A

1. RAFREGZRERFAREZESLA R, KRRSFRGHRNE, £
TR B A B F K B 80% A Lo

2. AR & MR AR AR A A TR R AR R B AR MR MR RAFAE
MUEE GG R R AR, SRR AT A AL 03T, St R ILET AR B LA
QAR t, ARG FREBTA/ BB AR LR E, MRS LA AN,

TR R AR B A A R IR AR R R BT AR B R ] & AR AR s
FEBR AN/ BB AR BR A5 S HUR R oM, TR I Na BL, mE &5 ARG LRZEH
REWRR, BIKTRELBE, AmEE2ElRE LS THAE, a4
T AP o A K A AT 69 4 NT IR R B AT E R, B AR KR T KA
BAKE,

3. KK &6 e B At T s R BB HHRE L F S AE Ak

4, KK TR AR R A R A R e HEARE B R 710-1080Kg/m’,
JE3% B H 3.8-8.6Mpa, HAKRFEH 72-10%, #LEHH 0.66-0.71, NaO A&
# 2.5-3%.
P B8 LB

MR A K B 6 — 3 -0 BLIA B I R R IR AT AR A — S, AR
B 69 T 0 KA R KL R T B AR, SRR AR AR S IR

B 1 AARFAERPIGFRZRERFA R FEBTHRBELG T TR

2 A KK PEAY] 1 #6977 R AR BEA A XRD B ;
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3ARKAFERD 1 5 & 09FREZTHGOHBLE,;

4 ARKAFKEP 1-3, 5 RAH &R A 2 ARE L6 5UERA
st b B
BARE T X

Rz, AT F il AR T, B AT AR AR — 3 8L
WRAES A A, A AR R 8P R HARAAF KB EH 5 A KRB EAR AR
LBEARA BT EMBRE S Lo

FRETNA, TEZMERANRKERANTHAEELKEET X, RIEETH
FRABIARIE A R A A SR A8 77 R S X B PT4E R 69, FRdF £ U5 9o 44
i, TUMNEHHBACTROBLLHH X, o, TR IEMHE, HEKL
AP AE R RIECE A/ REEIET, WA EFIE, TR, BAE. B4,
LA An/ R E AT A4S

F—Trd, ARPARGE A RREAR A OGF & Tk, T H K.

FRRRFREE S, 558, BLREE ARG RERET BTG, AT
A 15-25: 20-35: 20-30: 25-35 &H ),

FeoT B )G 04 IR Ay PR 5 1 BB R &R T AR R B AR R

TR AR B A BA B G RSB, # &R AR B

7R AR I AR S R Rk AL B R 5 ALBR P AR B R 99 VR B A, HP R
o A A AR KL BB VT A 9 AR IR AT A6 B B4R A ST RAR AL R, W
G B BA BIURA T AR RBR P B R T AM A &R Ca R, GREGAE
o H G KBRS, T AMA A &R AL TTIR .

AR, BBEEIRE A 1210-1230°C, HOBetE] 1.5-2.5h,

B Ry, JEIRGIEE A 1215-1225°C, MRt E 1.7-2.2h,
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Tt —Fay, BEEAIEE A 1220°C, JBBREF] 2h,

fe— AT, TR AR B AR B 5 BLEL G B A R E 1 90-96:4:10,

F T, AR AR — AR AR B AR, i 2l kg R AR A B A A A
&7 ik & m Ao

FZgwm, KRRAARBE—MFRREAZETHOF G T &, 0T PRk

TP R AR BRI B A, R A R R LR AR B G, Lk, 7
R PR

.

v
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P
&

Bkt AR R AAR PR E WA K L EF IR

3%

+
Frig 4 5 89 R BALTR I )5, K A RE T KF], BRI A T M.

BIEAGBEZTRAERRG 23 A4, mBLEHIF, FEBERTEEXE
BB, T AR B EAME AT A LB R, SRR, EEK
BB R T RA R R A LI R E SRRy, B R A E
M maR R PARAEE Na,O 52 F, MEER, AEWNERAERTHREEY
B AL IR AN/ 5B EE R A5 S R S IR B AT AT, A AetR B R SR A A9 B BT T 52 3L Na'
FA B, AmERET AL, %BRRETHGZEILL,

BT 4 &R R AR IR B M A A -3 B AL IR B A A, A0 8B ) 10-15min, & & ]
LR EAHARTERAR T EER S KRS KATAE, AERAFRE
a9 BAL R A KAR], T AR B A AT 2ok R R AL

T — 3L F AP, PR R R B AR B R AR 6 e A 10-30:
5-15: 70-90

— 4y, HiHaY A4 140-160 A,
BRI P, AR BTN ER T REKGREE SN 02%-1%.

f—k G, RIS AR HB: 70-100cm, # i 30-40rpm, A
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B 40°-50° , &AL B 8-12min, AT R KRR IR R @ VAR R R @ A KT
KA o4z ) 0.3-0.38,
F— 3 R P, ik k)6 69 RSB A I 08 1A A 5-10d, ik H 7d.
FOREIESRI, BE25C, BE 99%.
B— Tl P, HAEER KA REREH 4-9%, HREH 5%.
FWd, KRAPARE—ARRESZEH, BALFREZE RGOS T
i ] - w R
FATE, RRAPARSE A RREZEHRBELOFE T X, TS

I B AT B GG TR R AR BT 59 F 2] 0.15-Imm 42205 R KA 5 42
Ey, 5-20mm % 2 B B E AR B B R BB AR

Kk rR AR EBEMA., FRARE PR R AT ARE, B
NAKFEARF], RAHG, FAARABEHREL,

T — LR, BT IR BORK ) Ay AR BRI K T

ARG, LaFFa &I TR ERE. 5. BB, AR
HR T AR R AR B AR &G

Foxgd, KRAPARSE—FrREASE/REL, B LRREZTHR
B 20 BT R R

E ) 1

4o B 1 FT, PTaRR AR BEMAH &5 BT (1) HHRR. 52iE, B

AF. BRGRTHETER: Q) SARFR 1540 ZREREF 354 M

HGE 30 4y 52 20 4y, WRRWE B R G RA . ik, ARG B ER
&3 8 BB & AR AR R B AR BGRE, BOBER R 1220°C, JROREFIA] 2he
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Z 0y AR BEMA XRD B, =8 2 Ao

T o AR B AR RO B 20 1T, R AR R R AR AR BLARLE B 95%:
5%, A B G BT RRA R B M

FRRAZEFTHFE T KA T: (1) BRE ST R AR EMH 20
By B EAR 10 47, R 70 434 AR BT 150 B if; (2) BUR = 44 30%
8 HyOp 8k 15ml Aw N 14551 Ko B4/ 287 ik, (3) B L RAH
EFRAEEAF, @ AR ERB EHRREASETH, EEENSH: A
f2: 80cm, #ti% 33rpm, AZ 45°, #EARW 10min, FTiE K AR B IR R B A
BEtE @ KIR AT, KirtisEd 03-038 A, (4) ERFRARE
HEEREERY 7d; (5) BRESHT: BRAWESG KF] 5%, RrTHE
HE@ER: (6) ¥FRAZEBHHBS A 0.15-1mm 2@ 5 ARG &E 50,
5-20mm E SR RBAFAHARBR LR EETHER. &8 FREEBAGH K
Bl B 3 B,

PR 82 B IR Bt 2 & A T o AR FE 0 AT £ F BB & 6977 R AR B
AR 520 By, FRABEmEA 707y, ARG 5T5 My, ANERE X
B 15min, FEIAK 168 40 & 4 40 AR BR B KF B H R 69 IRE &, Rb
B OB B AR A BRI L

BT ) &9 o BRI B AT FR AR . BV 3R E U/ 3d 49.6Mpa, 28d 58.3Mpa,
A% & 3d 6.9Mpa, 28d 7.6Mpa. ¥ /& 2.83g/em”, &k @mAR 373m/kg, A4
B ) : F94% 25min, 2% 60min.

Bl &k R e B opb i A HEARE B s 1080kg/m’, R MLEF A : 1820 kg/m’,
RAKE: 72%, H/EFEE: 8.6Mpa, 1L A% 0.66, Na,O 4 F 1.15%.

P &R o AR 80 PR IR B L MR8 3% B 95mm, 28d #L/E 3% £ 51.8Mpa.
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RAIRE: 5.07Mpa, #4584 422Mpa, FEA: 1916Kg/m’,

5317 2

Rk R AR B A B &5 Fde T (1) ¥Rk, 8. B ed. By
F&5R; () 9ABGRR 204 &R EEF 30 4r; BLAREF 254r; 4818 25

, BB &R G RA . 5818, LG B 2B RS BIBRREFR &R

AR B R, WBRIRZ 1220°C, BB 2h,

TR o AR B AT F Rt BT, R R AR B AR O AR 95%:
5%, AR 4 HF R AR B A

kR AR E T BT (1) #2580 85 R R AR SH
204, BEER IS, FR 65 WHARSHELIS0BF; (2) RAES
# 30%49 HyO, ik 45ml Za N 14550 K P HHEFF L eH sk, (3) FLik
BAFE TRAZEIT, HELOHEEF S FRAZTH (TAREMNS
#: AA2: 80cm, %% 33rpm, A E 45°, A& E 10min, AT KEFHIER
Fm AR R R B AR T, KAk IES 03-038 A E) 5 (4) k&R
REBEAFRTESRY 7d; (5) AT BRAEMNEG KA 5%, K
HTeHE@ER; (6) ¥HFRRABTHFESH 0.15-Imm 245 H K4 &

WBE2Ey, 5-20mm # %R EEATHRE LKA THE A

PR 2 AR L) & e s R SRR F AR AT #] & 09 R R
BAFE 520 4y, SRR EEmEH 707 40, R BEAME A 57540, MNERE X
HAHEPLEE A 15min, FEIAK 160 49 & 4 47 5 52 BRI K F) BLH] s 89 R Ak, R
SH QR RFRAEBTHREL,

BT %) &9 T BRI B AT FH AR . BV 3R E U/ 3d 52.8Mpa, 28d 68.5Mpa,

A% & 3d7.2Mpa, 28d 8.3Mpa. £ 2.88g/em”, &k @AR 385mP/kg, B4k
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B : 94 20min, 2% 50min.

Bl &k R g B opb i A . AR 830kg/m’, £ A 1700 kg/m’,
RAKE: 91%, H/ERZL: 58Mpa, L F4 0.71 Na,0O, A& 1.1%.

BT ) & o AR BB A o B R M AR 3R K R 98mm, 28d AU/E 5% A 52.2Mpa.
FAIRE: 5.5Mpa, A% Z 4.5Mpa, THEE: 1830Kg/m’,

17 3

Tk R R AR B &S BT (1) HFhRR., 558, BLR AT, By
F&5R; () 9ABGRR 204 &R EEF 30 4r; BLAREF 254r; 4818 25
W, FRRWBE &R EREA . ik, BLARLE % R ¥ BB H &R R

B A FE oA, BOBRIE L 1220°C, JRURESIE] 2ho ok AR R B R okt
REDH, FRERBEMFRF: BAEF 95: 5, RAEHEHIFEFRL
JR B A A o

R R RABREHAE T BT (1) #RE0#TH, $FrRARE
A 20 4. AR 15 . R 65 B3 G RAR BT 150 BF; () RAE
S ¥ 30%89 HyO, ik 75ml Ao N 1 4550 K P #B&1F ZeHisk; (3) ¥LE
WIRAHE TRA AP, 0@ KK R &FRREAREH, BN
A HiZR: 80cm, #i% 33rpm, A& 45°, dEEEE 10min, FTE K AR E
BRI AR A R BRI A T, KA EESR 03-038 AE; (4) Bk
REBEAFRTESRY 7d; (5) AT BRAEMNEG KA 5%, K
RTRBHEBER; (6) HRRAZETHHSH 0.15-1mm 4245 K%L
iBEREY, 5-20mm % SR EBAF AR B A G BHE R

BTk 2 B AR B L5 & Bde T R R AT A & e R R R B
A 450-520 15, R AR T 650-750 4, AR A EH 500-600 17,
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NG XM 15min, FBEIATK 160 49 & 4 45 5 5 BRI K 7] BLH] A% 89
RAIR, WAL, PAIRRESETHREL,

BT &k R B B AT AR AR B R B4R 3d 52.8Mpa, 28d 68.5Mpa, 4t
Iri% & 3d 7.2Mpa, 28d 8.3Mpa. /% 2.88g/cm”, bk @Ar 385m/kg, #E4EAG
B : A& 20min, #%t 50min.

Pl &k e B orb b Al EARE A 7T10kgm’, RULE E: 1620 kg/m’,
RAKE: 10%, HAERE: 32Mpa, #%4L A4 071 Na,0, 4% 1.15%.

P ) & o AR BB A R B L M AR 2RK L : 98mm, 28d 4R 3% 45.5Mpa.
5% L 43Mpa, A% Z 3.2Mpa, FEA 1720Kg/m’.

HRE A

BT o i B8 A A AR AR Z O BT R R R B R B AT, R A R LR B AR R
425 LB AR K. ARSI E R RSB 5EE, AR A &SRB

B, TABRTHRE LS E T BT FL@ARE KRR 52 4, %
At 707 45, 5-25 S BB L A 575 4y, ANERE XBEAHIHLH 15min,
FBINK 168 4 B 4 15 B H BB AR B ] R A RA R, R BPF 2 4254
W

P B 558 s R 3 R R MR . AV R 3R E 4R 3d 28.9Mpa, 28d 46.5Mpa,
A% & 3d 6.3Mpa, 28d 8.2 Mpa. ¥ /% 2.85g/em”, bk @AR 423m/kg, %
¢xnd A . ##E 190min, #%t 248min.

PRt A AT 850kg/m’, £MFE: 1650 kg/m’, &
KE: 11%, HE%RZ: 5.5Mpa, WK F% 0.66,

BT &Rk o 3 B B o R B R M AR 3R 95mm, 28d #L/E 5% & 48.2Mpa.

R 43Mpa, A 5% E 3.56Mpa, FFE: 1730Kg/m’,

-10 -
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st pb A 1

55 1 A8k, W ar ey BAKES, B EREF 1 4R,

BT ) &R T BRI B AT FR AR . BV 3R E U/E 3d 35.6Mpa, 28d 45.8Mpa,
F 5% & 3d 6.1Mpa, 28d 6.3Mpa. % & 2.95g/em™, bk @A 353mikg, 4
B 1) . A0k 20min, %% 60min.

Bl &k R e B opb i A . AR B 1100kg/m’, &AL A : 1920 kg/m’,
BAKF: 72%, HI/EIRE : 7.6Mpa, 4L FE 4072, Na,O & & 2.25%.

BT ) &R o AR B i AR B R M AR 3R 7 5 0 95mm, 28d /R 3% E 46.5Mpa.
Rk 4.8Mpa, A IR Z 3.6Mpa, THE: 1950Kg/m’,

st pAg) 2

55 1 Ak, FR A KA AR BZREB-A Al B ZEH, K hx
15 1 488 o

Bl &k R e B opb i A AR B 1150kg/m’, & ALEF A : 2002 kg/m’,
BAKFE: 65%, H/ERE: 9.1Mpa, #4LFE £ 0.56, Na,O 2 & 1.15%.

BT &Rk o 3 B B R B R M AR 3R 95mm, 28d #L/E 5% & 54.8Mpa.
FMr5%AZ: 6.1Mpa, A 53%/Z 4.8Mpa, FFAL: 2100Kg/m’,

VAL BT AR g K K B G AR 2 SR 5645 m &, JE R R T FRE A R B, ST KA
BAGRARAR R, ARPT AR ZAF 2B AT FUE KK EGHF4 F2 7 ]
Z RN, TR SEs., S RIHk, S, YR asE KA ERFEEZ
Mo
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WA E KB
L AR AR BMA R &k, ARRAET: AT IR
KRR FRERE., 8iE, WARLEFTURGRGRT BTG, #AEL
7 15-25: 20-35: 20-30: 25-35 WA HF 2
B UG 0 R by R 2 RO ) B AR TR B B AR S
TR e ER AR B AR R B BLRRE B RSB, F SR IR B AR
2. RFERAER 1 R RRAREMAE &7 &, HSEET: K
B #998 B A 1210-1230°C, HUB ] 1.5-2.5h;
—H 8y, BBREYIE AN 1215-1225°C, JBIRET ] 1.7-2.2h;
T Ht— Py, BBEAIEBE A 1220°C, JBRE F 2h;
#t— 58, AR B B B B G B A LA 90-96:4:10,
v AR R AR BEAR, EREA T aRARR ] &2 E-PTEFR
HERE B A A6 B & T k) & TR
4, —ArRREBERHGFE T &, RFEAET: Q50T FK:
FERA) F K 3 PT R 7 ARB B A A R R A R BR R RIRA R B S,

RN R R R AN SRV i L BB & B L BT
Frie k)5 6 RS BMERIY 5, R @G G KA, BRI A E .
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