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Abstract

The conditions for solidification and stabilization of industrial waste salt slag are discussed. After
stirring different kinds of curing agents to form Geopolymer, the optimal solidification ratio of
industrial waste salt slag is obtained under the experimental conditions of different pH and curing
agent ratio. The total amount of water-soluble salt in the system after solidification can be reduced
to less than 6%.

Keywords

Waste Distillation Residue, Geopolymer, Total Water-Soluble Salts

MESI M AERSE, FNK, R, EIRT, XA, REREL T R AR TR R AR E AL BORBT TR D). PR AR
{7, 2023, 13(4): 938-945. DOI: 10.12677/aep.2023.134115


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2023.134115
https://doi.org/10.12677/aep.2023.134115
https://www.hanspub.org/

BT 5%

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

Tl R R AR T A = AR = AR B B4 8 LG B A HFW R AR, FERET
AT RZAG . R PRGN TP B B W RIRGRSS e I B2, DS AT ML I T2 R K Tl
WS FR[L]. TR ZAHRE i R BEA Y, SEHEGEMMERK. TR, T35y, S L3R
b, ASHEEREBIR. HAT, KA KA E LB PR e EE (B FE A
ReRiAR . miRAsmAn . ) M A BRIRIE DL KOS 2 [2]-[7]. 1H H ATAR 2 A h i) Tk R 7%
TR S AN 38—, AEAEHSIE 2 PR SRR AT i, 5 BUR 2 Tk P 28 Tk i IS e VR AR A IR, I R
T I [ A S A A

2019 /F 9 H 30 H, A E K B8 HLA RBCE KA (a5 etz il bRifE )
(CAURfEIFR ChRdE) )R BRI e . SHHE G R KA S B B m T 10%, bt . SR Tl
JEANRRE S KRR A AL, VAR, TR AR A B AR A TG B F R AR AR
BOR, G, EXBX R, W sSBURSA . mAk. RIVEAALE, AR AR R i

)5 5 A W0 (Geopolymer) & — i H S AU E FN AL FR 2838 29 18 T A2 I ST B FE) — Folt = 4 ST 47 X IR
SRR GYI8], RN Mn{-(Si0,)zAIOIn-wH,0, HHr “M” A& @ c®R, Wi Na'. K4,
“77 NEEEREL(SIAL BEJREL);  “n” AEERE; ‘W’ ONESKIEH VR TIEESEMR . XA R A
AR RERT TN BRI T . TR R AR RE o LB FORLRIET 2, RARMEERR Eh 0 & A ik
T 8 1 b S A # PT FH Ske ) % Hh 5T SR-G 4 [10]

T SR G B S5 40 2 IR 7 TR ) “ R ERAR” 25, BRI 456 % U T 0 2 s (O
AR), PR E JE B A AR B I A BV B S R s R 8 T AR T BRI N R s T, TR
S 5O [ e R R & B B, BT DA SCEE S SN R R G R I S A, SRR ST Tk R 7%
TR TS 11 [T A 0 SR o A 31 4 I P R 28 Tk v /R VA v 2R /N T 10%, A 31 2019 Fi (G R VI R 5 Y
HIARAE) HIAHCIE IR FR AR K

2. SEIGER4y
2.1. SCIEFIER
A 2 T A 2N A B AR BRI A, 2RI, B ARASIRR I AL R G R 1

Table 1. Physical and chemical properties of waste distillation residue
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Table 2. Main equipment and instruments for the experiment
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Table 3. Main experimental reagents for the experiment
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Figure 1. Solidification and stabilization of industrial waste distillation slag
1. Tk pEZRIER AN E IR E (L
3.2. EMELFIFRIER KRR S BRIR
1) KBACLUR & 4 Pros:
Table 4. Experimental ratio
4. LIECELIER
JR 7R (0) /A (¢) BRI AR £4(9) KRR (9) Ik & (mL)
H— 100 100 0 0 30
H= 100 0 100 0 30
H= 100 0 0 100 30
Ay 100 50 50 0 30
HA 100 50 0 50 30
HN 100 0 50 50 30
H+t 100 40 30 30 30

o BIR SR DR IR SR — R S, AL — . T H =R REORAR, S5 AAR L
Yo, AR R A R, SE RO E S, Rl EE R
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Table 5. The effect of curing agent types on the total amount of water-soluble salts
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HREHF

I R . #h(mg/L) K e 4 96)
it L S 2 s Pl 1 2 3 P
H— 1 1 58,900 59,200 58,600 58,900 35 36 33 346
M 1 1 55,200 57,000 56,600 56,266 32 34 33 33
H= 1 1 51,000 50,600 52200 51,266 30 30 31 303
4y 1 0.5 0.5 13,200 12,900 13,900 14666 70 65 75 7.0
HA 1 0.5 05 25500 25300 26,100 25633 15 15 155 152
VAN 1 0.5 05 24500 24200 23,900 24200 14 145 13 138
A+ 1 0.4 0.4 02 13,800 13500 12,900 13,400 75 75 65 7.2
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Figure 2. The effect of curing agent types on the total amount of water-soluble salts
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Table 6. Experimental ratio
7z 6. LITECELIER

R 75 TR (0) JKE(Q) IR AR £h(0) JR7K & (mL) pH
H— 100 50 50 30 8.0
H— 100 50 50 30 10.0
H= 100 50 50 30 12.0
ZH Y 100 50 50 30 14.0
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Table 7. The effect of pH on the total amount of water-soluble salts
7. pH XKE MR D EHFE

gy, M W .2 (mg/L) K 24 T 9%)
i % g - -

= . 1 2 3 3y 1 2 3 Sy

H— 1 0.5 0.5 15,600 12,600 15,000 14,400 11 8.5 9.0 9.5

M 1 0.5 0.5 13,000 13,300 14,200 13,500 6.5 6.5 7.5 6.8
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H= 1 0.5 0.5 13,000 13,700 12,200 12,966 6.5 7 5 6.2
2 1 0.5 0.5 15,200 13,900 13,100 14,066 9 7 7.5 7.8
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Figure 3. The effect of pH on the total amount of water-soluble salts
B 3. pH X7kiR R 2 BRI/

MR 3 BRI SRS T UG A =R A RCR B, G563 7 DU SEERBCELmT N, i dE &
A AT pH 2 12.0 I, AR REIEACBORAE DY AELRE i T e i, KIEVE L SR RAK, % pH $RPr th 4T & 2019
AR (S RIS Yo bR ISR bR /N T 10% 1 ER . B pH EIHER, R R/KEMERERKX
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1) SEBMEHn R % 8:

Table 8. Experimental ratio

8. LIGACELIER

R ZEAETRIE (0) KYE(Q) kIR R £ (0) JEsk & (mL) pH
H— 100 30 30 18 12.0
H— 100 30 40 21 12.0
H= 100 40 30 21 12.0
Py 100 40 40 24 12.0
HAL 100 40 50 27 12.0
HoN 100 40 60 30 12.0
Ht 100 50 40 27 12.0
H\ 100 50 50 30 12.0
Hh 100 50 60 33 12.0
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Continued
H+ 100 60 40 30 12.0
Ht— 100 60 50 33 12.0
H+— 100 60 60 36 12.0
2 BRSO DRI AR IR — BRI, AT A S R AR R 9:
Table 9. The effect of curing agent ratio on the total amount of water soluble salts
9. EMLFIEEE 7R ML S 2R
- %%@ . %;gfﬁﬁ S E(mg/L) KL B 2 (%)
it alcees 1 2 3 o1 2 3 T
H— 1 0.3 0.3 27,600 28,500 28,300 28,133 16 17 16.5 16.5
H— 1 0.3 0.4 25,900 25300 26,400 25,866 15 15 16 15.3
H= 1 0.4 0.3 24,000 24,400 24,900 24,433 135 135 14 13.7
ZH U 1 0.4 0.4 15200 12,900 15900 14,666 9.5 8 115 9.6
M 1 0.4 0.5 15,100 14,800 14,500 14,800 9.5 9 9.5 9.3
Hos 1 0.4 0.6 13,600 13,400 12,900 13,300 7.5 7 6.5 7.0
Ht 1 0.5 0.4 15,000 13,700 13,100 14,066 8.5 7.5 7 7.6
HI\ 1 0.5 0.5 13,000 13,100 12,200 12,766 6.5 6.5 5 6.0
H 1 0.5 0.6 12,800 13,400 11,500 12,566 5.5 6 5 5.5
H+ 1 0.6 0.4 10,300 12,500 12,000 11,600 5 55 55 5.3
H+— 1 0.6 0.5 11,900 11,200 11,800 11,633 5 6 5 5.3
H+= 1 0.6 0.6 11,300 10,900 10,400 10,866 55 45 45 5.0
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Figure 4. The effect of curing agent ratio on the total amount of water soluble salts
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