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Abstract

Based on the analysis of the physical and chemical properties of domestic waste incineration fly
ash and red mud, the paper uses red mud, alkali activator and garbage incineration fly ash to pre-
pare ground polymers. The optimal group formula was obtained by orthogonal experimental me-
thod: 40% wt fly ash, 10% wt NaOH, 50% wt red mud, under the conditions of water ash ratio of
0.5, activation temperature of 800°C and 60% humidity of 20°C constant temperature, the com-
pressive strength after 14 days of maintenance can reach 1.6 MPa. The medium and heavy metals
in the ground polymer leachate after the solidification of the red mud meet the sanitary landfill
standard of waste incineration fly ash (GB16889-2008). The prepared polymer X-ray diffraction
(XRD) analysis yielded quartz—containing quartz, calcium-aluminum-yellow feldspar, calcium-vanite,
hematite and limestone. Scanning electron microscopy (SEM) characterization and analysis of in-
tact fine, dense, orophobic network structures further validates that the polymer can use its zeo-
lite-like structure to enclose heavy metals in cavities or be adsorbed and encapsulated in poly-
mers, thereby curing heavy metals in fly ash.
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1A S 56 AT DA R B 5 58 JUAN S R 26 . A8 IR AS SRE e I U AN 52 R 2%, AR 3R I = AN KPS
ARSI 1. R L9 G4) BRI M 2 A 4 x 4 x 4 em FISE 7 AREL, W 14 RFPLER
FE, s k.

Tablel. The scheme of factors and levels

1. BFEkFE

H& 7K
1 2 3
A TEIR 700°C 750°C 800°C
B NaOH & 5% 10% 15%
C b5 & 45% 52.5% 60%
D 7KK L 0.4 0.5 0.6

2.2.2. SEIEFE

1) H & BT KR BRI, i 40 B, KRN A 3 AR T 2h, 2515
A5 wt%- 10 wt%- 15 wt%[¥) NaOH 5, /SRR IECHR, K Hid =HBH 0 =3t 9 AT
£ 700°C+ 750°C 800°C I FE X [A] 2 [ B bevdi b, A HE432] 9 2H [ 67

2) WREHIE: KPR R 9 HEMH > LIRS EN 45 wit%. 52.5 wt%. 60 wt% ((FIREH
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HE) I EIA K IGR &S5 SRR S, PR S R HWIE LE 0.4, 0.5, 0.6 /K BEREI 5115 255
3) WPCRRAY : KD TR Q) i 3 B SN RSB ME SR UF (1 4 x 4 > 4 em (OB A, ARLP A,
$ 9 H 18 MFE. HRRHIRTSIF ROBLRAE B AR FREAT ML, LI A 1~2 R
4) ARG R A AL 18 AR FE S OB IR AR AR TR, TR 14 R, FR4P 5% F N 20°CHN
60% LT . L ERPUANL R, RFCA BRSO L = A SR8 R 300 ] 4% b 2%
EYIRIBREERAN, BB IEAZ L, MRS BB ST TR AR RN

3. BR 51118
3.1. TR CIRA IR S

Table 2. Chemical composition and mass percentage of red mud fly ash

F2 REXRUFEBREERERSHL

'ﬂﬁ.ﬁééﬁﬁﬁ SlOz A1203 TFe203 Ca0O MgO KzO Nazo P205 SO3 Cl

WA 2112 21.49 16.84 12.14 0.54 1.74 8.25 0.18 1.42 /

BE K 2246 10.93 4.53 26.56 3.45 2.17 3.79 3.91 298 385

a2 EN5 MnO TiO, SrO ZnO PbO Cr,0; 710, Nb,Os  CuO IL
iRl 0.06 3.52 0.07 0.01 0.02 0.02 0.11 0.01 / 12.45
K 0.12 0.96 0.05 / 0.09 0.07 0.02 / 0.18  12.84

i 3% 2 nUUE KR A R N Si0, 1 ALO;, CaO =FHEEA[IE 60%L 4 HIk&H D
CaO M Fe,05, AL EM TiO,« P,0s. MgO. SO;. K,0. Na,O. KJKHt Si0,, ALO; Al CaO &% His
LA R EEH Ty, Si0, M ALO; FEBR I 1E H T 1B ETVE AR TE B[ SI04]FI[ALO ) 5idA, PR 2 [A]AH T3
A A KRR FRAN(N-A-S-H), 7KALEERRBIN-S-H) R K ALARBREA(N-A-H) 25T 8 TR, & 451 141 o
FERRAE 2 R A A KA EERRE5(C-S-H), KAARERES (C-A-H) /K AL REAR R 5 (C-A-S-H) o sE Ll i, X
S T R0 AR 6 A RS PR M JBUORR 4  fo 24% BO /K T A T2 R 503 5 A TR SR A ek o R R A )
R 2, FE R )2 1 R SRR R [10]. — LSS N UAR Y, B K AT DA G M e 8 L M SRS P )
PERE[11], H5REMEFRALL, XONERTCA LI ST &t

FRVEHIALF 7 T3 Na,O. ALOs. Fe,Os. SiO,. TiO, M CaO, #4758 KN F48 L8 iz
KAEFETE, FRTeHIERE, pH N 9.7~12.8 [12], Na,0 & E AT E/RIeitEon s EEfehr, HEE—
FRAE 2.5%~9.5% 18], RT3 I Bl 1t 420 5 PR Vs A E TR TSR Bk B8 1, SRR 4 & pH THiar . A FITeEs
FRAE B IR R, B T AR R NI, B ROR LD YR RG 45 /e — e, 1ENIREE L [13]. AL
77 T AR TR £ A0 IR A R R IR [ 14],  MORTE RO 2 A R B I A8 R R

3.2. 7RiB. KA XRD 91

3.2.1. 758 XRD 4f

RIEE 1 ATCUEH, el EaRle R sy E A%, S E M YIRSy . HAb o S S R R, fE
WAL, XRD FEEHG @R, BT DRI 5 POl RARENE, A8, EEEEKA. SIA. R
B RkAT, S EECNATEA20), 25°~30"F | MATHIETR T T RO Y, 7E 28°~30° /7 1E
FRARIATHIE, 30°~38° B A AR AT, BTLAvF @A, 30°~35 JaE N AATERNER s K,

DOI: 10.12677/ije.2024.132016 123 A


https://doi.org/10.12677/ije.2024.132016

MNEZE %

FRUEH ALOs. Na,O. SiO, &, 7E 40°~45 A EFS AT RT S 06, X B68 ) i 1A AR SR W 7= A 2 A 45 4
P T G A

-3
2-PEEKA
kv
4T
S-ARA

intensity (a.u.)

10 20 30 40 50 60 70 80 90
20/(degree)

Figure 1. Red mud XRD analysis
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Figure 2. Fly ash XRD analysis
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3.3. EXSKEERIH

KUK 4 IR 3 KT IERSER, — 30y 9 ATy, TR NI 1 2 ASulsk, B 14 REGPUE
SRE(MPa) N i datr. RARGER I 3.
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Table 3. Results of the Lg(2") orthogonal experiments

3. Ly2EXSEIER

BXvas) 5SS AT (Fe/KN)
LR EEC FHBS & wt% B FI5 2 wiv KK L
A B C D
1 1 (700) 1(5) 1 (45) 1(0.4) 1.2
2 1 2(10) 2(52.5) 2(0.5) 0.8
3 1 3(15) 3 (60) 3(0.6) 1.6
4 2 (750) 1 2 3 0.9
5 2 2 3 1 0.9
6 2 3 1 2 2.1
7 3 (800) 1 3 2 26
8 3 2 1 3 1
9 3 3 2 1 0.9
K, 3.6 4.7 43 3.0
K, 3.9 2.7 26 5.5
K, 45 7.4 5.1 3.5
K, 12 1.6 1.4 1.0
K, 1.3 0.9 0.9 1.8
K; 15 25 1.7 12
R 0.3 1.6 0.8 0.8
2.5
2.5 2.5
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/
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Figure 3. The picture of every factor level on intensity of geopolymeric cement
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BTS2 T AR A 2 [ 1, MR PUE T A Re = Fo/A, 8 K/NAFEARRE T PR X
Ne B R FR KPR KRR R R A 25 R L 3.

M3 HRTPAE e A 700°CHF, SREAIHT SR EERUK, B IR AR, KRR A BT R 5
FER FFaH . JiEE EAE] 800°CHY, X AP R K. SR BT R 5 B A AN =
BN . X F i R A EA T SR, SN KR AR R, TS EREAEMRE, B
BAEHFREAFIF K, FBURNAT . MK K 7 SRS S A NI A S, Hb SR Pt () 5t
S Bl K 2 B BN T3 K. 4 KR B3GR 3 0.5 1), BREEABIR K, 2 5 o E I 7K 38 I s
FEPK KL NS HITE 0.5, /KKK T 0.5 B, XUk EerERe 2, S8, BibRBARY . KK
it 0.5 B, KR IS T U i it ok, ST RL, RIRHABGS SR AR, M AR

B E BT SRR EE &5% 3, BT DS tHASEES (M f A fL 7 9 A3B2C3D2, RIEFE )y 800°C, AN 5
10%, [ E L 60%, KKHHN 0.5,

3.4. 7R - WM RIS LR

M IR 5 W8 A R A TR R B I VA A - 4 SR S SR A A5 B B TEATURE 5 770 T8 18 Al I AN A 5
BRI 2 B4 S K RN TR B — 2B R Y, b R I R Bk 2 LR, BiE— R 7
VB - JRA L, AR IR R JFURL B S T T A S AR A, SRS HORT IR A T R R B B, SR
TR KA R [ AR ) A R A AR, (H SR SN MR AR B . ARYE ). Davidovist
(14T FRIBRIOA D o U ] 28 S SR R LB, il B8 R V0 S5 0 1 A R HE i BB MR rh T 8, T B ABL
AL T AR PR S DY T AR A AR SR DY T A, ISR IR WO E R N R A i R AR, T AR S5 4
MIEHLE Ry, RN 2 R0K, JFRERELL

3.5. HmALRHENY

HH7E 4 255011, ORI (1) 2545 R 1R H VR B B B R RO AR , AR08 2 AR HE(GB16889-2008)
AR S A T 4R R K AR AR KT GB16889-2008 ARk PRAE, #HELT A4k KKK
FEBRRHBRE TR, AMIER. X1 Y B4 €K T i E 4 i A RO B

Table 4. Fly ash and best sample leaching toxicity test results (unit: mg/L)
%4 RSB EASRE SR NEREBAL: mgl)

=] K i i AY/IK: S ] o

K 8x 107 9x107* 52x107° 0.02 124 52

R 29x107° 51x10™* 8.2x10* 0.006 54 2.4
GB16889-2008 f7ifEFR{A 0.05 0.3 0.1 1.5 100 25

TiH & ] B R #

KK 2.5 25.4 0.009 0.4 0.6

AR 1.0 10.2 0.001 0.1 0.2
GB16889-2008 AR R 1E 45 40 0.02 0.5 0.25

3.6. MEIHE S XRD F1 SEM RIES 4T

HI XRD X e EAE L S il St AT IR AL A, S5 5R A 4. NIRRT BLR 3R YA 5 R R AE
W, Ca. SiyCER TSI KA A IO AAE. Horh SR i W B G BN 8z, X i
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Figure 4. XRD analysis of the optimal plot polymer
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Figure 5. Best sample electron microscope scan photos
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S PR SRS DR 1) v R < e YAk R X IA B B B TR R T AR S BR #E(GB 16889-2008)

2) SIS LR Y X F AT (XRD) T A th & A 58, S5, 85000, AR AVa A 55 .
FH FL B (SEM) R AE 2 M A 40 /N B0 () FLIFCIR X 4 284, 3k — 0 BRI b 3R - 4 ) L 28 ok A 5 p e DAAE
4 B R TE 2 i P BB T B I B AR AE SR B R P A LB, gk A O I E SR
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