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Study on the application of MVR evaporation technology

in wastewater treatment
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Abstract: With the aggravation of environmental pollution and water shortage, the requirements for industrial waste-
water discharge are becoming more and more strict. The conventional wastewater treatment technology can no longer
meet the requirements of wastewater treatment, especially refractory wastewater with high salinity, high organic
matter and high toxicity, whose effective treatment is still difficult. In order to meet the domestic treatment require-
ments for high-concentration wastewater, MVR evaporation technology was adopted to treat high-concentration
brine, coking wastewater RO concentrate and waste leachate NF concentrate by horizontal falling-film evaporator in
a pilot plant, respectively. The results showed that MVR evaporation technology could effectively concentrate the
wastewater by 10-20 times, with obvious reduction effect, and the distilled water quality was good, which met the
requirements of discharge or reuse. The electricity consumption per ton of distilled water output was 25.1 kW +h.
The electricity price was calculated at 0.6 yuan/(kW-h) , and the operation cost could be controlled below 15.1
yuan. Compared with the operating cost of space tube reverse osmosis (STRO) process for treating coking wastewa-
ter(cost was 10.48 yuan/t, and the best water recovery rate of 55%, the cost of produced water was 19.05 yuan/t) ,
it had certain energy-saving advantages. The use of MVR horizontal falling-film evaporation technology as advanced
treatment technology for wastewater is feasible and has a broad application prospect, which is worthy of in-depth
study and promotion.

Key words: mechanical vapor recompression ; horizontal falling-film evaporator; wastewater treatment; concentration
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Fig. 1 Technological process of MVR
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Table 1

Quality of coking wastewater and landfill leachate

ERES
st H ALK RO KRB I NF
i &R
pH 7.32 8.71
5 AP S A/ (mg - L) 7.71x10° 1.08x10*
b i (COD ) /(mg- L") 346 1.00x10°
AN /(mg-L7") 7.41 4.17
#/(mg-L7") 2.84x10° 1.82x10°
B/ (mg-L7") 6.4 1.52x10°
#5/(mg-L7") 2.84x10° 77.0
H/(mg-L7") 4.40 659
M/(mg- L") HA 1 (<0.001)  AHH (<0.001)
#/(mg-L7") A H H (<0.000 5) 0.95
AR LR/ (mg- L") 288 4.57x10°
Rt/ (mg- L") 0 456
R R/ (mg L") 85.3 556
FALY/(mg-L7") 4.46x10° 2.60x10°
A5k (L Si0,31)/(mg-L™") 50.0 17.8

I A PO AT BR AR SR A B0 0 A 7 =X, B
75 U K R A6 00T T s KRE L DL PR R K Uk
A
F2 WEiET
Table 2 Experimental design

s Ak RO BB DB W
. APk WA NFRAR
; B2 3 M1 Hi2 M3 M1 M2
A of M oA om A A 4

PEAKE/(Lomin™') 33 365 345 35 34 30 345 31

ZWWAKE/(L-min”") 30 30 30 30 30 27.5 30 28

Wit/ (L-min™") 3 65 45 5 4 25 45 3
NE R 11 56 77 7 85 12 7.7 103

3 FERG5WR

Xk 20 B B8 9 AT R RE K BT B 45 R
3.

®3 KRSWER
Table 3 Analysis of water quality
S JEK ZEIB K NE Rl
RE &b o H G/ TDS/ PCEY, TDS/ CCEY TDS/
(mS+cm™) (g-L7H) (uS+em™) (mg-L™") (mS+cm™) (g-L7)
141 30.2 25.3 1.43 0.86 2332 279.3
A K o524 33.9 30.4 1.53 0.89 159.1 153.1
o534 30.7 26.1 2.18 1.25 204.5 194.5
o514 13.23 11.11 19.61 11.82 91.76 78.5
FEALIE K RO M 4 i 524 12.21 10.14 14.78 9.03 84.62 107.7
95341 10.18 8.20 9.20 5.54 90.40 120.20
T %141 13.55 11.64 45.45 28.52 59.15 66.66
9B UE W NF Wi .
i 5 TR W NF TR AR 241 12.62 10.79 69.17 42.57 68.55 86.50
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T AT 6 o 4, AR TR 7K K 5T, 40 25 4k W oy 54k
BTE B PR A R H RS S B, BB UE TR NF
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Table 4  Quality of distilled water

& ) 351 o N B
L selektk  SEEIER
pH 7.06 7.12
7 et B A/ (mg - L7 6.9 60
A 2E T A "
<c0DC,)ﬁ/?me*‘) K#ih (<5) 19.6
AN /(mg-L7") KK (<0.025) 2.7
#/(mg-L7") Ak (<0.2) 6.3
B/ (mg-L7") KA i (<0.5) 5.1
5/ (mg-L™") Ak (<0.002) 0.24
B/(mg-L™") He A 1 (<0.002) 3.56
#/(mg-L7") K AH i (<0.001) AH 1 (<0.001)
#/(mg-L7") A (<0.0005) A K (<0.000 5)
ERFRE/(mg- L") AR (<2) 32.6
AR L /(mg-17") 0 0
AR R/ (mg L") KA (<0.05) 2.09
AL/ (mg-17") 0.94 8.59
AfE(LLSI0 ) /(mg- L) KK (<0.5) KKt (<0.5)

40 UL, MVR R G755 A nY 2818 7K K it B 4,
FEAL R K ZE K TP S BE A R RE R AR IR AR |
FA . COD 2538 by P41 T 46 10 BR 5 b7 338 I8 W NF ¥

95 WP A B 2R UK COD A N 19.6 mg/L, & A N
2.7 mg/L, £ M 60 mg/L, & T GB18918—2002( ik 4
5 7K Ah BT Gl 4 HE BORR HE ) — 2% A BR T COD
50 mg/L 2 A 5 mg/L W HERCE K o B 2 S b 3B g
TN ¢ 45 V0 7 A BRI X LA

2 HRB KA A KR

Fig. 2 Comparison of water samples from evaporation

treatment of landfill leachate
HR A A5 1 L 8 28 T 6, T F 080 28 e I K 1 H FE S
bR, MVR 78 &K RGBT W3R 5.
x5 MVREEZRGHRE

Table 5 Electricity consumption of MVR evaporation system

ﬁ BHEARO  BRPEER
ALK v 45 e NF 4

T3
o 1 2 %3 1 2 B3 1 2
H H H H O H M 2H 2

AKE/(t-h™) 1.8 1.8 1.8 1.8 1.8 1.65 1.8 1.68
JE4EHLAKW 327 323 321 319 364 35.8 33.57 33.57
HAER KW 4 4 4 4 4 4 4 4
PEAKFEAW 025 025 0.25 025 025 025 025 0.25
PEHR W 1.1 11 11 1111 11 11 1
FEMIKAE/AW 025 025 025 025 025 025 025 0.25

MOKHBAE, 55 5y

(kW -h) 20.9 20.8 233 25.1 21.8 233

AR AR AR 20 F5 H I DL T, £k K i
K H e R 25,1 kW e ho 5 B 45 0.6 JG/(kW - h)
TR A= 1 288K B384 WA AT 45 I 7 15.1 0T
LR, 5 3CHR 14 )38 )48 W 2 8 3 B (STRO) T
A B AEAR P KB AT BUAS (7K Ah B AR 10.48 T,
e s A K M #8559 7 57, 77 K BUAR 19.05 JT/t) 4
o, B — i Re i

4 #ig

Ko R R K B R K RO He 4 TR M b 9015 Uk
TNF ¥ 4 W 6 A7 A0 BROF 20 B, vl I MVR 28 & HE R
Xt DA B K BE AT 10~20 1 4 45 , 8 12 AL 30 B W 5
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