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Optimized design of wastewater plant tailwater as water

source for coal chemical industry
LIU Mingyan
(China Tiegong Investment & Construction Group Co., Lid., Bei jing 101399, China)

Abstract: China is one of the countries with water shortage, and wastewater recycling is an important way to allevi-
ate water shortage. According to the requirements of the Action Plan for Prevention and Control of Water Pollution,
industrial production should give priority to the use of reclaimed water. After a coal chemical company replaced the
water source for production from reservoir water to the tailwater of the wastewater treatment plant, the quality of pro-
duced water deteriorated continuously. Through analysis of the process design and operating conditions, it was de-
termined that the residual organic pollutants and ammonia nitrogen in the tailwater of the wastewater treatment plant
were the main cause of the system’ s poor operation. For the industrial water treatment unit, BAF tanks and high-
efficiency sedimentation tanks were installed to eliminate the negetive effects of organic pollutants and ammonia ni-
trogen. For the demineralized water treatment unit, an UF-RO system was added to improve the pretreatment effect
of demineralized water and reduce the system burden of ion exchange unit. After the optimization, the system efflu-
ent COD was<30 mg/L., ammonia nitrogen was<5 mg/L., Na"was<10 pg/L, conductivity (25 “C)<0.2 pS/cm, and
the system could operate continuously and stably to meet the production demand of the plant. The project realized
the high quality reuse of the tailwater of wastewater treatment plant in coal chemical enterprises, and made a useful
exploration for the design optimization of reclaimed water reuse in coal chemical industry.
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Fig. 1 Process of intermediate water reuse system
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Table 1 Water demand of each workshop

WA Toll K i Kt/ i e K i K it/
(m?-h™") (m?-h™")
SRR AR 204 250
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K] T2k 38 —
5l 980 250
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Fig. 2 Process of wastewater treatment plant
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Fig. 3 Influent and effluent quality of wastewater treatment plant
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Table 2 Results of ions in tailwater of wastewater treatment plant mg/L
i H B E| i i H AgIEs
K* 10.36 Na* 30.82 Ca™* 76.61
Mg™ 7.70 Al 0.03 NH,* 2.55
Ba 0.019 Cu <0.001 Fe 0.014
Mn 0.007 Si 3.80 e — bR 18.33
7 IR £ 0.034 cr 20.22 S0, 104.46
HCO,” 153.76 PO,> 0.34 NO,” 52.28
SR RE (LA CaCO, i) 223.04 LR B (LA CaCO,3T) 126.11 Ve i M R A 492.9
BEY 39 L ik S 0.00
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Fig. 4 Optimized process of intermediate water reuse system
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Table 3 Design effluent quality of industrial water

treatment system mg/L
i BAF it it} 7K o BT VE T i K
con,, <40 <30
BOD, <5 <5
SS <10 <5
AR <5 <5
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Table 4 Design effluent quality of desalinated
water treatment system

Ak FR PR TT K 5
Bk SDI<4, i J¥<1 NTU
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Table 5 Effluent quality of industrial water treatment unit

Wi [ ss/ I/ BOD/ con/ WHE T HA/ TDS/ B BE -+ A

" (mg-L™") NTU (mg-L7") (mg-L™") (mg-L7") (mg-L7") (mg-L™") (LA CaCOﬁT)/(mg-L’W

- 15T <250

B fE 10 <5 <5 <30 <250 <5 <800 Y S48 L <250
Fz6 BEhyk AR BT HIKKR 133-142.

Table 6  Effluent quality of demineralized water treatment system

wp AR WET g/ L (25°C)/
A (pg-L™H (pg-L™")  (mmol-L7") (pS+em™)
BUH <20 <10 0 <0.2
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