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Utilization technology of alkaline filtrate in kaliophilite preparation system
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Abstract: In order to produce alkaline filtrate from potassium feldspar hydrothermal preparation of potassium neph-
eline, the effects of dissolution time, crystallization time, crystallization temperature and water-alkali ratio on the
yield and whiteness of potassium nepheline were investigated by hydrothermal method. The results show that the
optimum conditions for the synthesis of potassium nepheline are as follows: the dissolution time of alumina hydrox-
ide is 1.5 hours, the crystallization time is 4 hours, the crystallization temperature is 280°C, and the water-alkali
ratio is 1. 8. XRD spectrum shows the product is kaliophilite owder. FTIR spectrum shows that Al in AI(OH),
enters the Si—O framework to form Si—O-—Al functional groups under hydrothermal conditions, thus confirming
the synthesis of kaliophilite. The result of DTG indicates that the kaliophilite synthesized has good thermal stability.
Isotherm indicates that the surface area of synthetic kaliophilite is 5. 18 m*/g and the average pore size is 32. 98 nm.
The alkaline filtrate produced by hydrothermal preparation of potassium nepheline by potassium feldspar was real-
ized as resource utilization, and a kind of mother liquor circulation idea was provided for hydrothermal preparation
of potassium nepheline by potassium feldspar. The industrialization of hydrothermal preparation of potassium nephe-
line has become a possibility.
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PRE A — A AR EERR E OBESE | 2006; #iR
(55, 2014) , BAT 9 B R U Ik R ECR BUAR B Pk
RESR AOGHERERR E BYME, W AR Al ol i iy
PR I A Ak ) | 38 30 P T8 JORL RN 2 R B ( Wen
and Yan, 2011; Yantake et al. , 2020; Sabaliauskiene
et al. , 2020; Brooks, 2021; Gupta et al. , 2021; Luo
et al. , 2022; Yantake et al. , 2023) , #EG A W H
VB Lo 04 A1 A TSR o 8 Bk A A RIAR JH B IR
BRI SRR 45, 201 1a; ISR, 2017; #h)
JIIEE, 2020)
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1.1 EIm/ER

SR FH B A K R 5 40 B A e R v e A
AR 8 R SR, A 543 1l Si0, 5. 44%
K,0 35.69% .Al,0, 0. 24% H,0 58. 44% , H.Ath 5§ 53
SEHN0.19%, BN 100%, SUEALES H i B ok
BT EHBAD A B A mI AL 4l = 99. 8% , F- ¥ ki iz
10 pm, 2B F7K S8 % [ i,
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iR e et 2 RN UK N fE—E IR ET
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DUEMIVES Z i 16 150 °C F T4 10 h, 154 & A
PR HET AR RETE (1, =0~2 h) | fhfk
WAl (e, =2.5~4.5 h)  Safb TR EE (1=220~300°C) |
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A, BRSO I BE A G A S A 7 R T
rn AR EE TR B 280 C I, P AR BIRRE , iX 2t Tk
AR it PR RE P P v T v G A v b A S
MSE 4, B & KB L OB, BR B A PR R B
B, I F T BN R B B s A AN T



LR

AR TR A BV A A VR AR R PR A R R AR 127

1 ST b P ) 5™ 0 1 o 4 44

Fig. 1
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Table 1 Single-factor experimental results for
synthetic kaliophilite

SCHy AR ARAER RNER

KR e (E

' [a]/h E/h  EE/C
1 0 3 280 3.2 81.77  92.4
2 0.5 3 280 3.2 82.25  92.5
3 1 3 280 3.2 84.68  93.5
4 1.5 3 280 3.2 86.41  93.6
5 2 3 280 3.2 86.66  93.7
6 1 2.5 280 3.2 80.08  93.9
7 1 3 280 3.2 84.21  93.8
8 1 3.5 280 3.2 84.24  93.9
9 1 4 280 3.2 89.11  94.3
10 1 4.5 280 3.2 89.01  94.4
11 1 3 220 3.2 76.55  94.4
12 1 3 240 3.2 81.21  99.2
13 1 3 260 3.2 83.56  93.9
14 1 3 280 3.2 87.68  94.2
15 1 3 300 3.2 87.82  94.4
16 1 3 280 1.8 86.61  93.0
17 1 3 280 3.2 85.28  94.5
18 1 3 280 4.6 84.68  93.5
19 1 3 280 6.0 81.08  92.4
20 1 3 280 7.4 72.88 92.2

EA (TSR, 2012; BT, 2021), mfb &M
XA AR B A SRR, RAP= SO bR, & A
AR AL(OH) ; Y ERTE Y 1.5 h, &
FEBH R 4 b, B BE 280 °C L, KBk EE R 1. 8.,
2.2 YR

BB ER A FEZE A= BT S0, 36. 12% |
ALO, 32. 34% K,0 26. 50% Na,O 1. 72%, S F1 K

SEM photos of synthesized products at different crystallization times

96. 68% , He A Jg i W [ K A K JFURE R 51 A B 24 B
(Ca0 Fe,0,.Ti0, \Rb,0) , DL T 5 ARG H
BHES 7 RE(0=4) , JE M5 2045 58 8 A kX
5 (Ko o19Nag, go1 ) AL 43781, 05, 0, , (K+Na)/ (Al+Si) =
0.50, 5HISE—EL,

A E A VAT T X SR AT b, gk
5 PDF K F 11-0313 #H X L, 20. 81°, 28. 74°,
34.58° .40. 73°,42. 41° kb 7 5F 06 X 1 40 55 A Y
(002) .(332) .(900) .(1010) . (004 ) i , 45 FAE 52
T AT = o A, BT S I I T AR B, B B
AE5 (B 3a) . fEA MBI AR IR KIS (A
3b) 71,983 692 Fl1468 cm' I EE A 4 IR B
Welg 1983 em™ Ak AR AR PR B R T Si (A1) —O
B SR FRAR A8 IR 30, 692 em ™" Ab B4 41 4 % 5 Wik Wi e
H Si(AD)—O HHRMXT PR 442, 468 em™' Abfi
AR B SE T Si( AL —O SR, 45 REKY]
AL(OH) ; Hi AL #EAR T Si—O F L5 TR
Si—O—Al B REH, NI ENIE T8 EE A Gk, HA
PR EE A N FE AE SR 00 45 AR BCE AR A (R B AT
2006; Liu et al. , 2020; Chen et al. , 2022; Wu et
al. , 2022) , 607 cm' F1555 em ™" LIRS Uk
SR PR A A U T A A b
B Jr3( Dimitrijevic and Dondur, 1995)

PRI BPE SETRRT AL OH)) , & U 85 3 1 S o
BLBHE Sy, 7€ 5 B 1 % W T, AL (OH), %% 1k 2k
AL(OH) , , LN e A= K A Bz, DAL SiO, ] O T 4R 1)
JERAFAE , SRR F] 280 C I, AI(OH) , 5[ Si0, ]
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Fig. 2 Changes of yield under different reaction conditions
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Fig. 3 XRD(a) and IR(b) spectra of synthesized kaliophilite

KA A PR LER R S0, A8 T Si—O0—Al
BHRER, ZJE7E K 5 5 T AR K[ AISiO, ] (A5
4 2007) .

PO EE R R A M EE A 7E 30~ 1 000°C Z
[E A B 0 B i K, R R A A R AP A
BN, DT REN, A EARER
95. 2%, = 1155 1 4 85 A A R 1 o B O o P
FERECIE A MU A B B IR PR AT Y
ok A VR R RS 40 PR (R 3L, 2016)

AP AL LS SRR, & B E A A
FUBERE, e AN 5. 18 m*/ g, FHIFL#2 Hy 32.98 nm,
] 4 B PR B A A R 1 280 R A — IS8 B 45 Ui £
LA 2, W B il 2 A 1 A 28 VR AR BE RS, I
A HH 25 8 AR RN 28 13 A B A, T I it 286 55 06 B i 2k
I N R AR R U B AR R A AL
G AL i ph e B B2 A0 R A
LRI AR ANEE T FLIR I ROH B B e R (2B 4455
2023) .
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Fig. 4 Nitrogen adsorption /desorption isotherms(a) and pore size distribution curves(b) of synthetic kaliophilite
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