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Economic Operation Analysis of Ozone Generator in Water Treatment Plant

LIU Peiqing, YAO Qing, SHEN Hua, HUANGFU Xinxing
(Suzhou Industrial Park Qingyuan & Hongkong China Water Co. , Lid. , Suzhou 215000, China)

Abstract Delicacy management in advanced WTP needs to be promoted, energy consumption and operation cost can be further re-
duced. Combined with advanced treatment process, the best working condition of ozone generator was analyzed. The ozone generation
concentration was 6% ~ 12% , the pre-ozone dosage was 0. 6 mg/L, the main ozone dosage was 0. 8 mg/L, and the residual ozone con-
centration in the water was less than 0. 2 mg/L. The results showed that the removal rate of COD,;, by ozone-biological activated carbon
filter process was controlled in 64% ~70% at different ozone generation concentrations. When added up to 9% of ozone concentration,
the sum of oxygen consumption and energy consumption was the lowest, the operating cost was 11.31x10™* yuan/m’ | and the annual
operation fee could be saved by 298. 9 thousand yuan. Compared with the actual ozone concentration of 7% , the annual operation fee
could be saved by 58.5 thousand yuan.
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Fig. 1 Process Flow Diagram of Ozone Generation System

1.2 RELZEFRTIERE

KT SR K A AR FH R 3E 115 L CFV20 Y
5 T E A 288 AN HLA BRI, 5 BT R v
JERIK 6% ~ 12% , 4 B8 it 15. 8 keg/h, HiE i
SEJT 0,12 MPa, 2 HLY) % 151 kW, A KLER
() TAE SRR IE T 7 A, 22 /8 R A b A AR 4k
{14 e FEL P S ARG =2 ] P L TR B Ak 2 7 AR AR F
AT R R H RS F TR0 H RS
AR FHRSMYAR T TEISEGETR
A7 RO + 0,=0,,
2 REAEFD/ERSW
2.1 K=EHER

& 2 24 2017 4F—2019 4F/K T K #4FE H 1
73R I, 2018 4EH1 2019 4F 2 H W& R, it
KA, 7 A—9 A W E &gk, B #4tK &
J18 77 m® AiAq, mE 2 AJA1, 2019 4E 5 H—9 A

H 5K A 17.75 J7 ~18.07 J7 m® , K HER

20

18} E—H—H—!\\”/"_\u
= 16} E-m e
E : .
R 14t l\/" e
B ¥ ¥
& 10+ o 20174
Y f} w0184
m ) o 004
2l 20194

2|

............

N PN PN N G NP N N N SN S
il
B2 2017 4—2019 457K H# K A I i

Fig.2 Variation of Average Daily Water Supply Capacity
in WTP during 2017—2019

2.2 BHIKRG

BHK RS R AR EREN MRS, BT
R i RS S 4 R TR B 2 G TR S
Y A HUK REENER R 4K e Ak A



Wk R
WATER PURIFICATION TECHNOLOGY

Vol. 40, No. 4,2021
April 25th, 2021

iy JEIKIE B e e ds Z (i sl AMIEFR R A H
K, 3 PSS Mg T NI K 7 AR B e (R 4R
KA — AR R E N TAE, AR R
B, 16 °C e HKIE DR, JF R AE 8~ 16
C I, UFEREYS E1K E IR RE T iR A, %K
JTRARAEMRBZET AN 5 kW 251,
B 223 IR E 26 °C iR B6 T ) v 20K 1 1R
JEHN12.2~16.5 C,

2.3 JFEKKERHEER

i RAA TR TR IE MR AL B T 2 S bRis T
Uike, R K COD,, (BEZE 2-MIB 3 T /K iTf5 b
YERWFFEX R, K 3 (a) 2k 2017 4E—2019 45K
COD,,, HIMEASAk, FHIE 3 (a) AN, 2019 4F J5K
COD,,, 34 ¥ B AR T 1 M 47, 32 4 522 3 a4 4,
2017 4£—2019 4EJ51K COD,, fARME N 3. 81 mg/L,
R EN 7.22 mg/L, B4 COD,, 1 H BIEAfL#E
P AR, WA S A P LR MR BB i T, 8 H
RE R,

H I 3 (b) AT, 2019 4F J5 K 356 2 5505 LR
AR RIE B F,2019 4Ffemi{E 1 790 J74~/L L 2018
Fh R E 1064 TTA~/L 1K 68. 2%, Hb 2017 4Pt i
83 367 TTA/L FF% 46. 8%, W2 H H{EAS L
FHR COD,, EAMMNME, NEAFE 5 H RS s
BT TR B K ] SR B R
TETtE .8 H .9 Hiks i mfE,

H1/& 3(c) AT, 2-MIB W E (4 I E] 5 COD,,,
BT A BAE 4 H—6 H 2-MIB ¥ & B . 7+
= ,6 IR IR, ARIEEHRIC SR ,2017 4 5 A JFK
2-MIB 24FEH M 0. 711 pg/L,2018 4F 5 A JFK 2-
MIB #5524 0. 160 pg/L,2019 4F 4 H JFi/K 2-MIB %
B4 0. 330 wg/L, JEK 2-MIB W {f 5L 4R Al #a %,
2.4 COD,, £BZE

WFFE R K WML T 2% COD,, BBk
PIE N 20% ~38.13%" " & 4(a) Al H1,2017
F—2019 4F COD,,, W) HFEXEBRE N 62% ~77%,
HIK coD,, FERIAE 1.31~1. 82 mg/L, Ik T
FEIK 3 mg/L BRAA, IR BEAL TR T 25 %k A (A AL
BB EE TR M T2,

2019 4FiZ /K H ) 7K COD,, kb 2017 4F 2018
AEAR, T REERJEK COD,, BAERRALA &, COD,, 1)
BRI E KA coD,, A%, KK CoD,, &, %

=

.
5
¥
b

S 4 r&TT *— 20174F
o3 E
St —- 20184
= A— 20194

0 1 1 1 L 1 L 1 1 1 L J

Q@ MEKOIKMOE oKD

Lo = T T - " T - I o - - T =} 2 =

B 7]

(b)4 000
35001
S 3000f

A

iz 2500f
g 20001 —— 20174
£ 1500f —m- 20184
& 1o00f A 20194F
(c)
_;':‘J
:é'
= o PR W
e A PR

oSS
j[=l=lalelelelelelelelelelelelelelelele e e
S Tttt T PP T P T P P P P P T P P P

i fi]

B 3 2017 4:—2019 4F K 3 JiK B8 sk
(a) COD,,; (b) #WJ; (c) 2-MIB
Fig. 3 Variation of Three Water Quality Indexes of Raw Water
during 2017—2019  (a) COD,,,; (b) Algae; (¢) 2-MIB

Bropt s IF R AR 5 A KRR E TR ,9 HiE
W BRI R

FH L 4 (b) AT g0 3 1], BAS W) 4 A Wk B2
FEER, JFE K COD,, Zead B4 - A= 0 i 1 ok g
W T2 F5RAE 64% ~T0% , LKA E .
2.5 BEESH

I HIRNZOK ) K AR 5 S A it
A RERWE R RITE 0.2 mg/L AN, RE R
) RAE =R 6% 12% , RAFNE AL Fil R
AR 0.6 mg/L, J5 RAEKNMEH 0.8 mg/L,
WA 2 I 900 JT/t, L 9%k 0. 635 8 I8/ (kW +h) .
—JRCIE LT 3 4 e SR AR R A U R PT RRAIRAERE B
IR B SR A MR B T B IR LA, R UL, DA i BB AR FIIR
SAIHFEZ R/ N B, I as LR, REE L
WREE <10 W% AR THFE o5 A2 7 A B P E R R
Bl SR AR B ) T W ETH AR S P RBTH AR Y
ZAIZH4E /N, 3 12 W%t Z{EFEARFRF



XURTT , Wk

L,
KT REE R A AR AT T i

Vol. 40, No. 4,2021

A 20174F 1 20184F D 20194F

@ go% [
80% [

T0%

60% [
50% [
40% [

COD,, A ¥HyLER#

30%
20%

10%

= 201 T4F g 20184F == 20104 12

10.5

77K COD, A Y-RIUBE (e 1)

(b) 80%

60% [~

cop, fy kR
T

[

=]
=

=
T

A 20 38 48 SH 6
Bl

: : : . : 0
70 8 98 108 1A 12A

6% T% 8%

9% 10% 11% 12%

LA

4 (a) 2017 4E—2019 4E 7K COD,,, HPFIIMEEILLEBRR (b) COD,, MZBRARBEA A B A B 19421k
Fig.4 (a) Monthly Average Values and Removal Efficiency of COD,,, in Finished Water during 2017—2019;
(b) Variation of COD,;,, Removal Efficiency with Different Ozone Dosages

R, AL AR A A T T,
FUAWREN < 10% ., WK 5 a0, K i A28 1 3
FLACP R B TE LT, 9% S AR & A MR BT WA TS FE A
HLBETH #E 19 22 A i /DN, 38 AT A fe I8 11,3 %
107°70/m* WA AE N 7.44 o/m’  BLFE N 7.26 x
107 kW-h/m’, Ht, LA L AW 9% & RE L
AR REFERAT AL,

3 g

FEROKEECERURS T, AR e, #i 5
AN 0. 6 mg/L, J5 SLAAAKNN 0. 8 mg/L BYIELL T,
IR RS R A A ) SRR AR TR AR U R R
6% 1% 8% 9% 10% 11% 12% , J7 5L 48 3% fil o 1N
AREWE/NT 0.2 mg/L, RIEEWH, RRIRE K
AR EE SR - A DS PR R B T 2% CODy,, Y2
R FaE B HRITE 64% ~T0% | P Ab BT 2%k
AN LBRBCRIZIE TR T Z,

HRPE RS 25 R, RAA R AR IE 9% 32K R4
KA AR T RE S F BB R Z AN I B A, SR
7.44 o/m’® HFEN 7.26 x 107 kW-h/m’ , iZ4T A

200~ -0.018
19.5F - kit
R < & FEEMBFELM 0016
19.0 \\— £k (i) *__,/’—o.om
s i W o Hoo012 ©
= 1801 hd E
S .—i-‘l*I:-"L\I-umo R
_‘% 1751 e é
170} =2
m 165} 10006 1
16.0 =10.004
155} ~0.002
|5I0 1 1 1 1 1 1
% 7% 8% 9% 10% 11% 12% 000
BL B v

5 AR AR A T S AR M AR A A S 2R
Fig.5 Relationship between Different Ozone Concentrations

and Oxygen and Electricity Consumption in Generator
AN 11.3 x 107 90/m’ . RAEWRE R 6%0, A<
BB oA 15. 86 x 107°J0/m®, LAiZ/k) ik & 18
T w’/d B84 R, B TAETR 1529 29. 89 Fi TG, %
KSR A R DA SRR R T% AT RO, A
VERE Ry B R A VR T 9% , WiE A T4AF 3R m] 45 24 5. 85
Ht,



Wk R
WATER PURIFICATION TECHNOLOGY

Vol. 40, No. 4,2021
April 25th, 2021

S 3k

ST T]. HREZKHEK, 2018, 34(16) ; 116-122.

(7] ZEBHE, KT TR Hh B A A 2 A AT ].
[ 1] TISCE. KT SRR R B S ()], ok MRFHMABLLENR, 2003(4) : 76-80.
K. 2017, 36(7) ; 1-4. (8] JAM, BB, RUERAR R R (1], ek
(2] BRA. %, RS, B UK A 7 SRR FPARCTTATVZL , 1999(9) : 26728, 36
11, AR 2013, 32(1) s 10-14. [9] I3 MRRENHIK RGeS IR 1], Wi
(3] TV, At BRIGMK, % SRS R A ks Kk, 2011(1):; 36738, -
o LS L. FRHEE . 2006(12) . 2483-2457. [10] XUBSH, SRRT, 0. s LA 4 BV H b
[4) UM, B, A, . SRR A T BT, P ASERIREAL, 2007(4)., 69771
SR PR KRB 1), Ak, (1] PR, SRR RTRALT SREABLARERL].
2010, 36(2) ; 88-91 B LARAAAR, 2013, 7(5) ¢ 1616-1620.
(5] kMR SLERSARA I R I]. Gk, (12 R, TP PR, S RORT LR AR R
2007(7) 107105, TEEBA LY RACRITH ], SRELHEK, 2015(5) .
(6] ARHE, BRAE, TR KRR S B R GE 1T s
(L% 35 1)
B AEYIE IR 4G T2 X COD,, FI A% HOR R BTSE[ )], FRBE T AR, 2015, 9(8) 3785
AR Uk COD,, MARMIRECETIAK T
N N S 5 WU S, YUE Q, QI Y, et al. Preparation of ultra-lightweight
Eib_ﬁ{?>> ( CB 5749 2006) EPB/J;FH?%EZKO sludge ceramics (ULSC) and application for pharmaceutical ad-
3 -é-:lgl:-l*/e vanced wastewater treatment in a biological aerobic filter ( BAF)
%%i%?ﬁ?&%ﬁ%m Q %%ﬂ%’ﬁgwjk‘]ﬁﬁ [J]. Bioresource Technology, 2011(3) :2296-2300.
27.1~30.2 °CH}, $54:384729 21 d J5,COD, M4 (6] il IESS  FETC, 45 I ) ORI A A P g b Ak 3 A 1
. . s NI = = ’ Mn
— I VEIKERREWT [ 1] . AKALHEE A 1 2020,46(6) :126-129, 140.
4'—‘ L //:; 4/ DI ‘m\/—‘-r )
AU IR IIE f 20% 1 70%%%3??@3‘% [ S B B . LR B B R O
MRS IR FE . MR IE IS T B AL B EUSCRBRIE[ T, FRBERHE ,2020,33(1) 113-16,22.
FUKHEA 11, K BT D 30 ming BRASUZEY) (8 By r v AR % BRACE PR B R S ()],
JEMb—BIEL A T % COD,,, AR WP R KARFEEL A, 2006(8) :67-69.
A35R 50. 0% F1 81. 5% , GBS A Wy i st i 56 43 1) (9] d, Rhing, vk, iR FRiig < A Pk 7e 3l s K ik
o - o HUPHGHERR B 0], AKALELE A, 2018, 44(2) ; 88-92.
RE T 26.9% Fl 11. 4% , %88 BT 25 43 0 42 &
e T & "’i‘i %); U%”&““T [10] 2ok, Bodkr, RO, . WP A B R 5 2k
20. 0%F1 58. 5%, JFURAE 22 B A W 0B ik — i SR U B BT (1], KRR, 2017, 48.(12)
T2, H K 92 & . COD,, F1i & (B 1%k 1419~ 1428,
FHAK THAARUEY (GB 5749—2006) FHAYAR G BR [10] L7, Vo, T, S5 [0 MR Ak Mo o b B T o
JEOKBFIE[T]. KALBEH A, 2011(8) :91-94.
S 30k [12] Sl WESUEIIEN SRR B RETTIE [ D], B, B R
i K2E, 2008.
1] R BRI bR, SR T B A T DR B 4 K SN
[1] ;f“;ﬁu; i ;X/ﬁﬁw 201;35(22) i, 821 : [13] BT, FHDE, THA . M- SR W kA T
[ = . 4 N s : - . .
0w B ééﬁ PP — S K A BRI Y [ T]. KA FRREAR, 2011(7)
R ’ o R 78-80, 94.
FEACEE T AR AYRI AL )], T ESKHEK, 2012, 28(8) ;79— ’ )
. LI R ) [14] THI, HER WAL 57— ek M 2 B
’ B ) KR AT 1], Tolk Kb B, 2017, 37(5) :45-49.
3] ZEEE, WET, FE. BRI ASHE T 2 R g : A S A
(3] = 7 R < [15] SEHRS. MR WUk A BT 15 K AR 5 O e

MG eE R[], kK, 2010(8) :13-17.

[ 4] FEWERE, sKEIT, B/ BIPEER/ MR SUZ 0 BAF 1247

JE[D]. 8. PEEHERZE, 2013



