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An experimental study of heating tail water treatment of the
Lindian geothermal fields in the Northern Songnen Basin

LI Yongli', YU Changsheng'”, JIANG Zhichao', SHANG Jie', ZHANG LiHua'
(1. Heilongjiang General Institude of Ecological Geological Survey and Research, Harbin, Heilongjiang
150027, China; 2. China University of Geosciences (Wuhan), Wuhan, Hubei 430074, China)

Abstract: Direct discharge of geothermal tail water mixed with pollutants and impurities to surface water bodies
will cause water and soil environmental pollution and waste of water resources. In order to effectively reduce
pollutants in geothermal tail water and realize the harmless discharge of geothermal tail water, this paper takes the
geothermal heating tail water of the Huayuan Town in Lindian County to the south of Daqing as an example to
carry out the experimental study of tail water treatment. Laboratory and pilot tests are conducted on heating tail
water treatment by coagulation sedimentation, ultrafiltration and nanofiltration processes. The operating
parameters of the geothermal tailwater treatment process are obtained through continuous monitoring. During the
stable operation of the combined process, TDS is detected from 5 824.7 mg/L to 432.40 mg/L, chloride from
3010.13 mg/L to 194.16 mg/L, fluoride from 1.57 mg/L to 0.31 mg/L, and boron from 4.04 mg/L to 1.62mg/L.
The best combined process for determining the geothermal tail water treatment in this area is to use the coagulant
PAC with an ultrafiltration operating pressure of 0.1 MPa. The filter membrane Dow NF90 is employed, the
operating pressure is 0.60 MPa, and the inflow is 0.8 m’/h. In this study, the TDS removal rate in the laboratory
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experiment is between 90.21% and 92.49%, the chloride removal rate between 91.63% and 93.02%, the fluoride
removal rate is 96.81%, and the boron removal rate is 55.20%—55.69%. The TDS removal rate in the pilot test is
92.62%, the product water chloride is 200 mg/L, the chloride removal rate is 92.57%, the product water boron is
1.77 mg/L, and the boron removal rate is 55.7%. The above experimental results have reached the relevant
standard. The test results confirm that the process of treating tail water in the Lindian geothermal field in southern

Songnen Basin is feasible. The treatment solves the technical problems of resource waste and tail water recycling

in tail water treatment, and it provides a new way for geothermal resource utilization.

Keywords: Songnen Basin;

treatment; cascade utilization
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Table 2 Water quality characteristics of the geothermal tail

water in the Huayuan Town
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Gy Al <1.0 <0.000 3
ZRACEE <0.5 <0.08
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S <0.1 <0.007
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T <2.0 1.57
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DS <2000 5820
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Fig.1 Relationship between PAC dosage and SS removal rate of

the geothermal tail water

2.1.2
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Table 3 Processing effect of the nanofiltration membrane

NF204)4 31§ it TS804H i1k it NF9O4 & it
#EK/(mgL ™) | W %/% B RER/% ; T
7K/ (mg-L ) Hi7K (mg-L ™) K/ (mg- L)
02MPa 0.6 MPa 02MPa 0.6 MPa 02MPa 0.6 MPa

DS 5824.7 3003.61 5.80 48.42 254543 2371 56.30 432.40 91.17 92.58
Ay 301013 1413.89 5.71 53.03 14372 23.85 53.43 194.16 90.38 9233
B 1.57 0.34 64.78 78.18 0.41 62.01 76.17 0.31 76.29 86.13
il 4.04 221 31.43 45.29 1.83 36.22 54.59 1.62 51.16 59.90
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Fig. 5 Effect of pressure on the rejection of nanofiltration membrane (NF20, TS80 and NF90)
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B o [ Bk B 7 B F
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TDS 53820 437 466 570
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Table 5 Nanofiltration treatment effect and removal rate under different recovery rates
) TDS A Tl
GBI/ % : : .
frig/(mgL) KRR 1% Fit/(mg L) EBRE 1% Fit/(mg L) EBRR /%
60 408 92.98 184 93.38 1.65 58.4
65 423 92.23 194 93.54 1.70 57.1
70 470 91.91 202 93.31 1.76 56.2
75 501 91.38 208.22 93.30 1.83 54.4
80 526 90.97 225 92.76 1.89 53.7
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Fig. 6 TDS, chloride, boron interception of geothermal tail water during the nanofiltration stable operation
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0.1 MPa; % FH P [ NF9O 438 i, #8:4E 1% 1k 0.60 MPa.
TDS £ %% 90.21% ~ 92.49%, F ALY 55 % 91.63% ~
93.02%, ALY 2 5 K 96.81%, ] 2= ik R 55.20% ~
55.69%, H.343K FIHH AR E

(2) Pk ik g6 T 20 A, F it K = /it
B0 0.5 L/h 355 0.8 m'/h, 7K TDS #éJ# 430 me/L,
TDS B 2= B % R 92.62%; Hi 7K S AL ¥ ¥ FE 200 mg/L,
S B EBRE N 92.57%; H K B 1.77 mg/L, ¥
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