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Application of efficient clarifying technology in coal-containing

wastewater treatment system of power plant
KANG Shaoxin', YANG Jie?, HU Mingrui', WU Youbing®, XING Wenbin’
(1. Xi’ an TPRI Water Treatment & Environmental Protection Co., Lid., Xi’ an 710032, China ;
2. China Huaneng Group Co., Lid., Beijing 100031, China ;
3. Zhengning Power Plant , Huaneng Longdong Energy Co., Lid., Qingyang 745306, China)

Abstract: In order to improve the treatment effect of coal-containing wastewater in thermal power plant and the sta-
bility of system operation, a high-efficiency clarification technology based on chemical coagulation process was pro-
posed and applied in a thermal power plant. On the basis of beaker test and engineering commissioning, the effects
of coagulant dosage, activated sludge reflux ratio and sludge discharge period on the system operation were investi-
gated. The research results showed that, the turbidity of the produced water of the system could be stably maintained
below 2.5 NTU and the suspended matter was less than 10 mg/L under the conditions of 40 m*/h treatment capacity,
22 mg/L coagulant PAC dosing mass concentration, 2.0 mg/L coagulant aid (PAM) dosing mass concentration , 4%—
6% sludge return ratio, discharge sludge once every 35 m’ of accumulated water inflow and 18 min single sludge dis-
charge time. It could met the requirements for the reuse of flushing water in the plant. The operation cost analysis
showed that the unit water treatment cost was about 1.79 yuan/m’, which indicated that the technology had good eco-
nomic efficiency.

Key words: coal-containing wastewater; coagulation clarification ; dosage ; sludge discharge cycle
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FOR AR HE . BREITHEAK KK WL AR 1,
12 ITEZRE

T AR 1, — Ak = %08 I it PID & SR
LB 20 TN S R R K I AR B K T TE

1k R H kKR

Table 1 The design influent and produced water quality
i H KK BT 7K K B
pH 8.5+0.3 6.00~9.00

BIEY(SS)/(mg-L™") 2600150 (L EE M H 7K ) 10.0
U/ NTU 32050 (FLVE I 7K) 5.0
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Fig. 1 Process flow chart of coal-containing

wastewater treatment system
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Fig. 2 The PID system diagram of integrated high efficiency clarifier
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Table 2 Supporting equipment parameters

i H LI ot/ s 24
K $R TR S/ E 2 (=40 m*/h, P=0.2 MPa
15 8 P g A i & 2 (=3 m*/h,P=0.25 MPa
BERFINZ R R R 2 (=26 L/h,P=0.2 MPa
BrBERIMZi 5 MBI AR 2 (=260 L/h,P=0.2 MPa
AL A Bl 2 2 »=1.8 m/min

2 BRI

X TR K K FEFEAT R AR IR 50, 43 91 %5 45 358 3 57 ()
A 10% 1Y R A F AL PAC) F Bl & R (5T & 4
$0.1% B9 TV e PAM ) 76 A [) i 25 Jo e e i
) PRk SR F 7 R 2238 S N R A L A B o A K
JOT S5 A TR R S 24 R e AR B BN

(D61 500 mLEEFRE A 3 LIFEK KR, it
TFHEOMPAC, I 2y ik B 430 5.10.15.20.25 .30
mg/L, i FER 5L 9 24 % 5N 150 r/min, it FE E AL H
PR, I SRR RS B X B & BE L 24 PAC 0 TR A
&R 25 mg/LF1 30 mg/L B}, BRLAE AR B K RRE HL Y
5], IR 2T B A PAC BN R 25 me/L.

(2) 61> 500 mLEEMAS NN 3 LIFKAKHEE  $m
PAC 25 mg/L, 7E 150 v/min 553 F i £ AR E J5 7
SN PAM 0.5.1.0.1.5.2.0.2.5.3.0 mg/L, il 25 58 ¥
P25 308 M 50 v/min, 15228 FF 10 min, Z )5 i
B 10 min, HE 5 I B R ) T R T AR 45 2R
39k 41.27.21.9.9.13 mg/L. H el LLE L 1E
PAC FHN TR EE N 25 mg/L PAM BN 4 2.0
mg/L B T8 B AR DU PR RBAF o 25 I, B 2 PAC I
PAM TER] i3 3 2 80 5 st R B2 53591 4 25 mg/L A12.0
mg/L,

3 AREIETT
3.1 BEFEmMENRFEITHENE

BEBEWIRTEIR M Q=40 m*/h J5 2137 L 4% Bl
BEF PAM 51 BB e B 2.0 mg/L HEJR AT R N Bt 1k
7K 24 m* HEJE 1, TR Z A T 5 4850 bR 00 e AR
RANPACHE MG . Z5GFAMRIRER, B % & s
e 55 PAC 1M RHR BERON , XF L 25 %% PAC H0in it i ik
JEE X R] 2R 19~28 meg/L B 7 7K 3t B 7 7K B 7 4 1 A2
TR B, 25 R LI 3
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Fig. 3  Effect of flocculant dosage on turbidity
and SS of product water
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R AT, T A R PAM /YK 43 55 W B
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KA AN BRI Z SV 2R 45% s PAC F N i & iR
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B 7 A 9 L it 19 PAC 43 P40 25, 3 0 22 6 S 1y T 5
PR L~ 3R T 17 P2 AN 2 328 T 350 8 Aok A8 TG ik g
— B NI AR TR B R PAC HAES N
JoT B R 22 mg/L
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T VR B 22 mg/L HE VR AR R Ry Rt E K 24 m* HE
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Fig. 4  Effect of the dosage of coagulant aids on
the turbidity and SS of produced water
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Fig. 5 Effect of sludge reflux ratio on turbidity of
produced water and sludge sedimentation ratio
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Fig. 6 The influence of the sludge discharge cycle on

the concentration of suspended solids in the influent
water and the turbidity of the effluent water
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