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Tab.1 Composition of solid potash salts

IR Btk E % IR Jo i 4 H %
KCl 36. 49 CaSO; 3.13
NaCl 42,11 H,0 11.76
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Fig. 1 Density of each layer of solution in a solar pond

type potash salt thermal solution tank
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Fig. 2 Variation of density, salinity and temperature of solution at different distances to bottom during

the operation of the thermal solution tank
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Fig. 3 Density variation before and after extraction and replenishment of solution
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Tab. 2 Composition of ion concentration before and after 1 000 ml. extraction and replenishment of solution

Ly BPETWRE/(mol LD BT/ (mol (L7 BB T U/ (mol -L™1) AHES T U/ (mol -L™1) 58T KL/ (mol -L7H)

e €73 1) R E 1otk iy R 1otk wig R 1otk iy e LIl E] e
70 1.14 1.19 2.58 2.54 2.11 1.95 0.05 0. 04 5.88 5.72
120 1.12 1.17 2.63 2.78 1.86 1.76 0.03 0.05 5. 64 5.76
170 1.01 1.02 2.72 2.23 1.69 2.30 0. 04 0. 04 5.45 5.58
210 0.93 0.92 2.05 2.09 1.95 1.89 0. 04 0. 04 4.97 4.93
250 0.83 0.88 1.80 1.88 1.68 1.62 0.05 0.03 4.36 4.42
300 0.58 0.70 1.33 1.53 0.96 1.16 0.03 0.03 2.89 3.43
350 0.50 0.51 1.13 1.10 0.76 0. 80 0.02 0.02 2.42 2.44
390 0. 34 0. 34 0.69 0.66 0.37 0.39 0.02 0.02 1.43 1.41
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Tab. 3 Ion concentration of extraction solution and replenishment solution

W AES T U/ (mol <L) FHES F U/ (mol «L™1) BEES F B/ (mol «L™1) 458 F I/ (mol - L™1) G F W/ (mol-L™1)

W 1.36 2.93 2.31 0.06 6.66
A 1. 20 2,72 1. 89 0.06 5.87
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Fig. 4 Temperature recovery time after replenishment Fig.5 Temperature recovery time after replenishment
of 1 000 mL solution of 2 000 mL solution
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Fig. 6 Density variation before and after extraction and replenishment of solution at different rates
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Fig. 7 Temperature recovery time after replenishment of solution
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Tab.4 Density variation before and after extraction and replenishment of solution with different replenishment tube positions

2 000 mL Bf % % /(g » mL ™)

3000 mL A% FE /(g » mL™ 1)

4 000 mL B} %% /(g » mL~1)

A 1 IR 2 IR 3

R 1

B 2

B 3 IR 1 A 2 R 3

BORAT AMNBUS HORET ANRUT BORHT MBS HORET ANBUT HORET MBS BT ANBUS HORET ANRUT BORET #MBUS BURAT ANRUS

70 1.210 1.208 1.223 1.215 1.219 1.251 1.216 1.226 1.219 1.219 1.206 1.207 1.208 1.226 1.210 1.211 1.218 1.214
120 1.204 1.204 1.249 1.212 1.217 1.245 1.194 1.193 1.213 1.221 1.204 1.207 1.206 1.218 1.210 1.214 1.213 1.207
170 1.192 1.185 1.201 1.200 1.203 1.201 1.174 1.170 1.204 1.190 1.191 1.189 1.203 1.206 1.202 1.190 1.202 1.203
215 1.159 1.156 1.175 1.166 1.162 1.164 1.153 1.144 1.198 1.160 1.166 1.151 1.182 1.190 1.165 1.164 1.169 1.170
255 1.128 1.133 1.141 1.139 1.139 1.137 1.115 1.115 1.138 1.143 1.127 1.129 1.153 1.151 1.128 1.113 1.150 1.139
295 1.091 1.093 1.110 1.108 1.109 1.106 1.075 1.073 1.106 1.107 1.100 1.096 1.124 1.123 1.115 1.106 1.109 1.108
335 1.053 1.064 1.075 1.068 1.066 1.064 1.032 1.034 1.078 1.086 1.046 1.069 1.075 1.084 1.085 1.090 1.079 1.085
345 1.020 1.055 1.070 1.065 1.050 1.053 1.031 1.033 1.076 1.087 1.035 1.047 1.031 1.043 1.086 1.089 1.072 1.079
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5 Temperature recovery time after replenishment

of solution with different replenishment tube

positions
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Extraction and replenishment tests of bottom solution of
solar pond type potash salt thermal solution tank

TANG Yihui, ZHAO Qiwen*, TU Lanying, CHEN Deqging, ZHAO Rong

( School of Chemical Engineering, Qinghai University, Xining 810016, China )

Abstract: After the operation of the solar pond type potash salt thermal solution tank is stable,
taking a reasonable method to extract and replenish the solution is an important part of its practical
application. The main factors influencing the operation efficiency are the single amount of solution
extracted and replenished, the rate at which the solution is extracted and replenished and the location
of the replenishment tube. To explore the optimum method of extracting and replenishing the
solution, the effects of the single amount and the rate of extraction and replenishment of solution and
the location of the replenishment tube on the performance of the solar pond type potash salt thermal
solution tank are investigated. The results show that the density, salinity and temperature of the solar
pond type potash salt thermal solution tank are in a stable state by the sixth day of operation, with a
maximum temperature of 36. 7 ‘C after stabilization at room temperature of around 15 ‘C. The larger
the single amount and the faster the rate of extraction and replenishment of solution are, the more the
temperature of the bottom layer of the thermal solution tank drops, the longer the recovery time and
the more obvious the damage to the salt gradient layer are. The optimum method for the extraction
and replenishment of solution is: the single amount of extraction and replenishment of solution is
1 000 mL for continuous operation and 2 000 mL for intermittent operation; the extraction tube is
positioned at the bottom of the thermal solution tank and the replenishment tube is positioned at
150 mm to the bottom; the rate of extraction and replenishment of solution is 1. 243 mlL/s, the solar
pond type potash salt thermal solution tank can operate stably and the extraction and replenishment

volume per unit time is higher.

Key words: solar pond; potash salt; thermal solution tanks



