Open Journal of Natural Science H#AR}2%, 2023, 11(2), 198-203 Hans X
Published Online March 2023 in Hans. https://www.hanspub.org/journal/ojns
https://doi.org/10.12677/0jns.2023.112023

RARER /T T X M BRI R

RATE, T A, xEM, REW, L 0§
T KA A T 20, 7R YT

Co

Wk H: 202342 H11H; FHHEB: 20234F3H13H; KA HB: 202343 H20H

H E

AICKASREFENE T MMRWEARFEE T RERE, HRABOLENKE, SR T mlRMR
EAFRE TN XTI SHERKA: EEMHFEEREK, WHRMENNMRXEERE,
BEE FEREERER, MR RXFEERRE. REAFFRER RN R X RS T BE
R, BATRUKBEEEHm, Fo0TRRE TSR R ERKPMRTA.

XA

IR, BOLESHE, NMEXEE, BB

Study on the Properties of
Metastable Zone for
Sodium Metaborate

Qianliang Zhang, Shuo Wang, Qingpeng Liu, Xiaoli Zhang, Yong Ma

School of Chemistry and Chemical Engineering, Linyi University, Linyi Shandong

Received: Feb. 11", 2023; accepted: Mar. 13", 2023; published: Mar. 20", 2023

Abstract

In this paper, the solubility of sodium metaborate at different temperatures was measured by iso-
thermal dissolution method, and the metastable zone width of sodium metaborate was studied
with laser transmission device. The experimental results show that the metastable zone width de-
creases with the increase of stirring speed, and the metastable zone width of sodium metaborate
increases with the increase of cooling speed. According to the data of sodium borate metastable
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zone with different cooling rates, the nucleation rate equation was fitted, and the apparent sec-
ondary nucleation order m was obtained, and the influence of different impurity ion content on
the properties of metastable zone was analyzed.
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Figure 1. Metastable zone width measuring device
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Table 1. Solubility of sodium metaborate

= 1. mIRER SR RS

T/K 100w (NaBO,)
303.15 24.02
313.15 29.56
323.15 35.13
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Table 2. Metastable zone of sodium metaborate under different stirring speeds

3 2. FRIEHEE TR MEI N X

} AT ax (K)
HLFTR BE(K)
150 r/min 250 r/min 350 r/min
303.15 14.54 12.13 10.03
313.15 17.10 14.34 11.98
323.15 19.95 16.96 13.82
R F A 8 X R M
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Table 3. Metastable zone of sodium metaborate at different cooling rates

3. TRIEREE TR HEI N X

\ AT,y (K)
HUAIR BE(K)
6 K /h 9K /h 12K /h 18 K /h
303.15 8.88 11.04 12.13 15.19
313.15 10.36 12.95 14.34 17.32
323.15 12.21 14.13 16.96 20.21
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Figure 2. Relationship between cooling rates of sodium metaborate saturated solution and metastable zone
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Table 4. Fitting linear equation and parameters of sodium metaborate solution

4. RIBR SRR A LM F NS

HIFIRE (K) Nucleation equation R? m
323.15 y=0.7277 + 0.4603x 0.9981 2.17
313.15 y=10.6561 + 0.4640x 0.9985 2.16
303.15 y=10.5688 + 0.4878x 0.9991 2.05
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Table 5. Sodium metaborate metastable zone at 5% KCI

R 5. 5% KCl &H T RMER NN TEX

ATmax (K)
KC1 5%
6 K/h 9 K/h 12 K/h 18 K/h
30 14.77 16.27 16.98 19.10
40 20.69 22.16 24.29 24.85
50 28.14 30.44 31.38 32.83
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Figure 3. The relationship between logAT,,,, and log (—7) of sodium metaborate at 5% KC1
B 3. 5% KC1 &4 TmAEL R 10gA T, 0 log (1)K F
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