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Design Key Points of Ozone Treatment System in WWTPs
LIU Ju-bo
(Bejjing Capital Co. Lid., Beijing 100028, China)
Abstract: The process of ozone oxidation has a very wide range of application in WWTPs with high
proportion of industrial wastewater and reclaimed water plants with high effluent quality requirements, but
ozone treatment system has obvious particularity compared with conventional wastewater treatment
process. For the purpose of applying the ozone treatment systems efficiently, economically and safely,
based on the principle of ozone generation, the normal operating requirements of generator, the physical
and chemical properties of ozone and the ozone process objectives and their corresponding empirical
process parameters, combined with relevant engineering design, construction and operation cases, this
paper discussed the process design, equipment selection and construction key points of gas source
system, ozone generation system, ozone delivery system, ozone dosing and reaction system which were
easily neglected. In addition, the fire protection and explosion-proof design key points and safety
instrument configuration of ozone treatment process were summarized.
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1 RAAE ARG I L2 5 A 5H
1.1 SERFEITES
1.1.1 RERGHSESE

T R R e S e B R T .
B R AR AR LA ZS S (CDA) |, . n] DL
afiff, AT DL 45 (V - GOX) , o A] LA 3K
WA (LOX) il 28 & RS . AN, B4R B4R
MIECE RS o H SRR 2 84T AR D S s AT 4
TAERE AR RN BB R Bz i 404
FVF, MR A L > 60 kg/h I, >R F 28 UEAE
R AR A AR SR A B S U s RN T Y
FUR RS 4568 17 <60 kg/h B, 3 TR EANE R R
FRER IR AT o B R ACUR Y L
BRI & , CDA J§ A K A AR AE— M 15 ~ 25
kW« h/kgO, , 15 5L U E Ttk B2 2 1% ~2% 5
LOX J§ R AR EASHAE—MB N 8 ~ 10 kW - h/kgO,,
HIAF R AT R 2 6% ~10% , RIS AT
B RLAA W AE 10% 2455V - GOX YR R E & A
A AE— B 8 ~ 10 kW + h/kgO, , il 15 Y S S0 i
WREL) 6% ~10% 2
1.1.2 SRBFERGRITES

FRIBRG EE S B G HR EE F
WE LR TRl RS A A A I 1R L AN
T, AR R ER Ry R
BERSTN T pum B RRBE N 1 g/ L, B K ) 58 A
o —40 CHF, R R E ML N 1 ng/L2
1.1.3 WARRGEITE S

VAR R 08— U VR SR A R S R V7
ERG AR RG R R G i85 S
VR SAUN E— T e L BT 7 2, Ml AR A 1 R
TRGER T e Rk s gE (HFE RN L
J5 1 :

O WA HEA N R RIT 4 38 H R A
EFESEARNL/NT 6 m AR A H /N T 14 m;

@ A 5 R SE A 5 m x 10 m;

@ WA RN 3 ~5 d R, AR
SiRE— R 99. 5% ~99. 9% , L= i Wk R SF <
0.1 pm;

@ WHESIRGE B FERE LA %,
FIAN AT HU X, R 2 R A AR IR B Y 2R K R
7, B F R TR E I A R

® SRR )ERE KR 0.3 MPa;

© P Hs IR 20 0 3 B AN, AR e e —
ek —65 °C, HoR 52 m & AR SR ORI 511

@ HAHEELN R GC3 BAFMNIET)
BRI A E N IR SRR AT IR VR B AL |
e b

AR E L TAERTI N0, 1 ~1 MPa B,
TAEEJIT T M E S SRV 30 m/s, 38 5 % 11
HHL 10 m/s;

@ A% N O TR N, FER X
;2% SRR I, A5 VA VR AT R ., HLkk ik 32 e
TTiB

O HAEIE.

T

3
%&

25 0 P S (/) SR

/NETBE AT R 2K o
1.1.4 RYHE IR RGO A

PR il B ) ks T2 A TR 18 R A 43
BPIRR, RRE A A 1 AR FE L2 260 ~
340 kW « h, = AR > 99. 5% 5 1Ay = 4
B AR IB AT A B, F 2 ] T R A &=
KGEES S E . WA B LA 4 1 Nm® /K
FEHLZ0.2 ~0.3 kW -+ h, P2 A4l E 2 90% ~
93% . PRI A B A& T 8 A AL B | CRG e &
— A T AT PIL L R 0B S R M 7R
PR ARy 2 420 TR I 2 49 A
Lo

M ARV R G — R 2 H 5 2 =90%
WM < -60 C, 8B R-F <0. 1 um, 5%
431=0.2 MPa,
1.2 REHERRELZEFRARZFZITER
1.2.1 RAAHIE RGBT

BRSO SO BN i, iR AN [FIAE
FHMARE , H— B L. ol ™, T3
o, AR 2.5 ~5 mg/L; 1l TREf# COD
If,COD Lfpa 5 RER M2 b —Mh 12~
1 4 TG KA BT Rk IE #E T, A8
5 ~15 mg/L,

B R AR %O BB A Ay v A FL i PR A AR
HAE , TR A A B A T R [ B 3 B AN T LA

@©  BRAR LS A ST PR 22, B 1k P —
R P A A o BORE A B4R e A A AL T S
A

Q@ HHAETHR BR8N 0.3 ~0.5 mm, Ji§
FAL ) B /N 7 A i A B/ R ) A, R AR
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@ PO RE R AR OR B iy 2D R
10 48, R AL O 2 48, B 2 48 Yl 48 i i
RABKTF0.1% ;

@ X 5L AR Ay o 4 H AR R B
I REEATINAE , P RAE 10% ~ 100% Y] 3R>

XA AR AR AR A, e e Hl R e R I
PRI, — AR A N 1% ~3% (JiaL 4y
BOMAS B ANVA” RS, HhARGFEEH
Toim Bz AL 2 AL TR AR ALk, h R k4
] FERAL,

FLAR R [B) A 2R 0 B0 T N 5 e R s
G TCVe R AT Fh 2 B T8 5, Y50 1 JE AH SRR
N R A 3 B A ) o
1.2.2 REKREDEH ARG BTE S

e T AN ) T R AR AR T L2 i R AR 43
fift, PR IR A R, R EIKEZ Rk
S B e A A L A O I AR YA K L R
L, A RGAEH R . B HIUK R G 5 0 T B0
IFITF RGP Fh o L, I B8 0 X6 7K ot oK 45
i, — O AR T B A R S TN R A
PA A 2 H () I PR K 2 PR AR 4
MR R A B F K (S <5 pS/em) ; 7R
R HNKGE AR R R J Ak, P XS v # KoK
FRESRAE D G T RER S, X RLAEE 5 K
R IR S K AL BRI, 2 KK B R B (O
BTG KR I5 e I HERCRREY (GB 18918—2002)
H—2% A DL B 150K BRI VE N AN )
TKIKIE (247K IE > 35 C I}, 75 2% FE 1 8 H) 18 S5 %
RUEHE) o N IMIE IR K IE T & R & A R AN (]
MAFTEZE R o

XTFH B IE IR RGN T, MUk s o
B (0 N A SS304 K DA b 5 70 AR =X 4 HAU g% 1
RIS, 0 N 25 B AR AL R R B Mt
FUTAEIE 3 CARIER S b P T /55 55
RN (RIS M TN ST A B LS 28V O S |
20 ~50 kPa,
1.3 RERMEEMENRFZITES
1.3.1 REAEHRIMARGE RIS

SChR TOUE, BRSO T4 B TR — oy
10 ~15 m/s, {EFEERE, RE KA T O RA
HEAMWIREGEET — A 0.1 MPa, 5 —

20 ~30 C (5 RHKE . EAS THER
5 AEVHE SR T F AR, FE AR L T IR A
AARARBRI B A B SCH e T B S PR T R Y
RA SRR R, 1 5 0 BT A R R
EARER

BB S R TR RIS BN SS316L, it AR
JE 7120, 1 MPa, J& T GC2 SR S5 5 455K
HEE T A ORI, AR Al R AR N S
PN 1 FH RURE B 46 v S8 VR BT 52 L b
JBi. RN ZR S % B Rk PTRE (R IUR 2
J#) PVDF (R At 90 LM ) 4 A5 e 55 it B 48 4R
PERERE . LA T 10 3 B BT R A5, B X AR
FANAE I TIRVE AL I UE AR, R IS XS
FRGE AT 10% TCAR RGN , {22 36 2 36 S o

SR8 N B TEA T, RS Sh e
X TS MK, 5 38 AR 43 IO H A DG B
ORI, PRI A B AT 3 ] PUR (RATR) 55, (R IRZ
JERERE TR, — B 25 mm,

1.3.2  BRLAEIEMR N RGBT,

W AL BRI A 2R, R 515K
P A A7 AE 25 57 o T IBE G, 322 i ] g 10 ~
20 min; [T F5f#E COD B, i) 8] & 15 ~ 60 min
(&3 ~6 B IX, BB fil i (8] 8 ~ 15 min) ;
FAF ISR, 45 Ml 1] 6 ~ 15 min, 832/ 3 ~ 5
min J5 583 10 ~ 15 min, 5LAHE il b A 23 46 L 20 2%
(BB AR50 (B RN L R I 265 25 1 4
RS AT 38 5 1 1 el 855 08 2 3885 3 L (
2 ) | R R AL

Y34, AR HE il A B AT

D % FE S R A i b B 3, BT T A
RSB R g

@) f 4 6 45 L5 S P s R LA
JrERE"

@ MRS — K SN X 5 K ] 25 7
AT (RIS —Ag e np =) , LR A RO RS
R G ] S BRI e 5 5

@ G E bt NS N R SS316L M4 5T 5 2
fiule e 7K 7 SR ) SS316L, — 5 1 1 =2 Ji PR
Yy SRR RO

© RS BE (G E BLVE BRSSO Y
TELRWEIN , 7K Hp 4% 5L SR VR 88 o7 19 D ol I L i 7 A 3%
FEL W

.15 -



%365 %104

T OE % K H K

www. cnww1985. com

15 7K A B B AR A v R FHRAL T R i
B, B BTN Ry B B B BR 4 + SS316L AN AN,
Bz — Mk 120 mm B 150 mm , 554 iz 55 180 R — i
F0.6 ~1 m”, AR SHEE M 1.5 ~2 Nm’/h,
PR IIR — A 5 ~6 kPa, 42l N |
IKTRITT B e W] 8 A o 241 R AT SS3161L,

2 BEAK A% R AR RS
2.1 SERZKREMEHESR

X DA S B A R ) R AU A R 4 KA
(R ITB KBLTEY (GB 50016—2014, 2018 4F
Ji) AT (GB 50030—2013) | [A]H) 2%
BT BRE A S X AR B RR R A
PRSI, 5 S5 K ) S AT

© AR B R E A R RS
HEA B3 WA A

@ WA E R B AR A T K LS m
A8 SR AL FHE TR

@ WASAEERE S A 2 B K R
15 m SR S IE EE P& RIEE D 10 m, BRI
RSB PR AIEE R 5 m,

@ WAMEHEARAKT 62.5 m® sUA AUk HE
ZBUR KT 50 000 Nm® B}, fif 5 ] ol E 8 (25
B A8 555 ) /NPT KRR EER O 20 m, BRI ok 25 2%
R G ( LA R AR5 ) e /NB K] BR
BRI 12 m,

& SR R RN, s A S AR KRR R
FF R e 0 ) Bl i B 2 M K R4 F8 Bl KA B
[ K, BT A 15 L/s, AR, S0k
TR IR AEAH L EOR AT B, e 2
N
2.2 REREELZEHETESR

SR A ) KR SG 6 25 E T 226 B sy,
AW, KA JE R (2R H 1E &%) S
KIHIBREE SR 25 m, St KPR — W) b
S B/ NG KRR S 10 m, HEBCE T IX
F AR KU o EEXF L B TR IE KT A
PR R, CRE BB KRS ) 55 3.3.4 &M
A, B R AR R B 5 A LRI e AL G A, AR R
BT H N ECEHT

kA 18] R B R e T, AR (& AR 4K
PEHHIEY (GB 50013—2006) H145 9.9. 19 45 C ik
B, SR AT B4R AR TR, BRBIAT B 56

iy I XU e 2R BT A I | B AU A i B TG R
PRI o AL 8] Y B AR 1 B A 2 1B P9 P T
PO Y 7 AR

AR AR S, CRFLBETBT KHLTE)
2 8. 1.2 2% (TP 45 7K JH KA RGEHARMIE )
W8S 3.3.2 ZRMLAE , AR IR J) B I 35 4 AN K
ARG, H KRBT 15 L/s; CRESBETB A
W) P 8. 2.1 45 I B 45 7K Sl K R G AR
Y5 3.3. 2 FHUE , AR T 300 m” )
P R P O B 2 N KR R L T K R i i
10 Lrso = AH SR Rt 21 K K AR RTSE, id mT i
FIBTRMBEIINE T . JEAh, SRR KA R fE B 55 2
FEESERI G, KK C el E R KK, B H 4%
FER K AR A e — 28 TR, A BOR L IR
PRE K 3R G40 B R e R A Ok i

S it SR AR e T RETE B MG, R A A A
TE) PN PR3 R 0 5% SR B oAy R S 4, s
R AR A A T3 Kt 7 N -

@ WAL, FF ARSI HEX, e R
6 ¥k/h;

@ ARAIABL(RAFERTZE), T RA
Y R HE X, B TURBOR 12 TR/ h
2.3 REEMbZEMERITER

SRS A it 07 2R FH 8 P K803 (B K ]
A0 i AR RS O T AR ) 5 D O B R A T 6 Y
NALIBCENEHS , 22 DN8OO = DN1 000 7K s 7Y
523U, MR SS316L. 341, SRR % ]
A it A S0 A, % SR A4 kb P9 2220 i
B2 1 A7 BEL K TR L [ W ], I R 8 A1 1
—H - 300 ~ 1 800 Pa, #i#% £ 4 DNI100 =
DN150, 23 B i T i e , 2 o B — e kK
Sy St 7 S, PR R 2 2R R D ik 22 5K, 6 Ty
SS316L,

% T8 B L AR RHE BB 1 K it A R AT S 1S o
PR, 12 ity PR B RO B3 Rll S50 2R 2 M 7 B8 20 4 Ji 1
P2 R IR L HE BN 250 wm, If 5797 8 ~ 12 h,
PSR IR ] 251 B S R R AL T2

JE SR e P72 B S SR ikt B0 v ST By
(] P 5 PR LR A AR TR BT R s 5
2.4 ZEMRNEEER

TR A= AL, AR GRRIE W iz
T RN, b T BEE e a0 R REK
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Tab. 1 Safety instrument configuration list in ozone generation workshop
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Tab.2 Safety instrument configuration list in ozone contact tank
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OB, BT BOM A I A nl 2 5 (& B E
RABUNE IS IR ARG SR, 0 R A A
TR s B R B B, B AR S80S WA it
B, 38 L E AR AL O R AR A H R 30 bl 6 KA Ak
AN T J Joy 1T 5 5 2258 B B, oz ™ A% 4% P& it
IS St EE N> a2 X VAN a2 SOl SV SR BHIEPE
YW B, LS A FI24T TOL T A AR TERE , TR
BT O, TR 21T

SR YE, BRI TR BT 2 A K HEK B
I S ST TR IR P E N S E ol e ) T
A, A SEBBOT H I RIE R G Rk E s T

Sk
[ L] B . Sl ARk R T2 rh LA
TSR IBUE LA T [T]. kAR FE AR ,2012,38

(12) :54 -56.
Luo Benfu, Yang Xi. Design values research and cost
analysis of ozone uses in city water plant deep treatment
process[ J |. Technology of Water Treatment, 2012, 38
(12) :54 =56 (in Chinese).

(2] Rl BCCRBITRIE BB () A RAH. 4K
HEAR BT 3 ) SRBEZE K[ M]. 3 pi. Jbat:
rh SR ol R, 2017
Shanghai  Municipal —Engineering Design Institute
(Group ) Co., Ltd. Manual of Water Supply and
Drainage Design ( Volume Il ): Urban Water Supply
[M]. 3rd ed. Beijing; China Architecture & Building
Press,2017 (in Chinese).

(3] fbtihz XF 06 A -SRI KT it
HoE TR BT T ). 237K HEK ,2014,40(9) 113 -
17.
Shao Shiyun, Liu Ping, Cui Xiaoguang. Probe into some
problems of the process of ozone — activated carbon in
water treatment plant design[J]. Water & Wastewater
Engineering,2014,40(9) :13 =17 (in Chinese).

(4] JRE WEs. REARGE EBRIREARLER K
TR W B AR, 2017,35 (S ) 1)
23 -33.
Zhou Yinliang, Han Guannan. Application of pipeline
degreasing technology of ozone system in recycling water
plant works [ J]. Municipal Engineering Technology,
2017,35(S1) :23 =33 (in Chinese).

[5] MR ok REAER MM R[] ].
ALK ,2010(5) 135 -37.
Dai Rong. Selection of ozone generator and related
equipment in water treatment[ J]. City and Town Water

Supply,2010(5) :35 =37 (in Chinese) .

- 17 -



%3645 %104 P 2 K HE K www. cnww1985. com
[6] #MsC. MG utFMIM]. 6ot fhaf Tolk i [12] W=, 85, 2N R BRKT P REWENES

(7]

[8]

(9]

[10]

(1]

#1,2002.

Qian Songwen. Heat Exchanger Design Manual [ M ].
Beijing: Chemical Industry Press,2002(in Chinese).
ERB] R KRB R A RGBT % &%
FIRIEATT]. Bk ,2012(2) 136 - 37.

Wang  Timing, Pan Li. Design, installation,
commissioning and operation of pre-ozone system in large
scale water plant[ J]. City and Town Water Supply,
2012(2) :36 —37(in Chinese).

ez, 4hK) BUR AR BT LT]. S
JkHEK ,2017,33(10) .74 - 77.

Zhang Yanyan. Design and calculation of pre-ozonation
contact tanks in waterworks [ J ]. China Water &
Wastewater,2017,33(10) ;74 =77 (in Chinese).

AR, BRI, AR KRR E S BINRSE
frefeyrorte (], %K HEK ,2018,34(16) 1116 ~
118.

Zou Lin, Chen Ruimin, Wang Zhiyuan. Operation and
maintenance analysis of ozone generation and dosing
system in waterworks[ J|]. China Water & Wastewater,
2018,34(16) :116 — 118(in Chinese).

WML HoK) RER B RGO THRW ] 4
AKHEK ,2012,38 (3] 1) :192 - 194.

Shen Xiaohong. Probe into design and construction
problems of advanced treatment process in waterworks
[J]. Water & Wastewater Engineering,2012,38 (S1) .
192 — 194 (in Chinese).

B, A A AF . BONTE R 0 AT A
SHUHE[)]. JBh5py,2014,35(8) :767 - 770.

Wu Qiong, Yan Ying, Zhou Hao, et al. Initial stage
corrosion behavior and mechanism of carbon steel

exposed to ozone[ J]. Corrosion & Protection,2014,35
(8):767 =770 (in Chinese).

.18 -

[13]

[14]

MsElT]. g7Kk4EK,2002,28(10) ;9 - 12.

Zhou Yun, Dai Jie, Liang Xiaohu. The monitoring and
determination of ozone concentration in waterworks[ J].
Water & Wastewater Engineering,2002,28(10) .9 — 12
(in Chinese).

TO/INEL 8. ST oK T By K By 1 2 A B HR
W] HE 7K HEK ,2014,30(10) :55 - 59.

Shen Xiaohong, Jiang Yuanxi. Discussion on fire
protection and explosion protection design in urban water
treatment plant[ J]. China Water & Wastewater,2014,
30(10) :55 =59 (in Chinese).
FEOGE, mif, JROCHE A5, T5/KARERT s gl
PrYE BT ], E g KR ,2018,34(4) 156 ~
61.

Yin Xinglei, Gao Wei, Gong Wenjin, et al. Design of
ventilation in typical factories in wastewater treatment
plant[ J]. China Water & Wastewater, 2018,34 (4) .
56 —61(in Chinese).

(R A X1 L i ( 1987

4 > gl ™) ))

YERCEA P
TR BRI 1 kA B A

E - mail: liu2011jubo@ 126. com

55 H#E:2019 — 05 - 21



