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Abstract

Hydrodynamic cavitation technique and Ozone were studied separately and combined
together to determine synergistic effect of these two technologies for treating wastewater
on reducing chemical compounds, in first stage, hydrodynamic cavitation was used with
an inlet pressure of 4 bar, while in the second stage Ozone injection with water at 40 mg/I,
underwent treatment for a period of time 120 min. Was used in final step, Ozone and
hydrodynamic cavitation were jointly applied to decompose chemical compounds. About
56% of COD (Chemical Oxygen Demand) was by compact system, while 26% were
reduced by Ozone and only 25% by use hydrodynamic cavitation during 120 min of
treatment. Furthermore, in this study, it was found that degradability of common system
increased of systems work, it was also found that TOC removal 54% in combined system,
24% using Ozone, and 28.6% in case of using hydrodynamic cavitation, during a
treatment period of 120 min. also effect was clear when removal oil. In combined system
percentage of removal was 56%, and in case of ozone, it was 26%, and for hydrodynamic

cavitation, percentage of removal was 36%.
Keywords: Hydrodynamic Cavitation, Ozone, Artificial Water, Bubble Dynamicsa and
Free Radicals.
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@ dgag paad Gy judng o€ dad (e S) dadl)
Al b Leriiaall (yihplall (g dgine Cillg
dallaall t- test JLaal cpn i) (2) Jsaad) Ul
Cusaill  dalley  (HC +  03)
Auginall Lodl) Sl 4 laiun Jite Sabiang gl
P(T<=t) dad o) Ladl, 0.05= o ,laay) 8
K dad e S8 dadll 285 0.007 & two-tail

dasdl

Okl Gn dasine Dlish gay ey sl
A Sl iy iy dadled) b deriil
Legaladiul die  Saalidgpugll Caagailly (s5sY)
Aallaall i Les

Aalleall t- test Hloal a3 (3) Jsaadl L
Osis¥) alainly dalladly (HC + 03) daexl
DY) 8 gl el , i [obile 40 555
P(T<=t) two-tail 4ad () LD, 0.05=
b g o dad (o 31 Aaill 25 0.004 o
& Aexdiall (pidihall G dygine Gl 3gag
Gsis¥) il SUSl Gl iy 1ay Aalladl)
@ b Lagalainul e Saalinag yngll Ciusaill
sl

Wabile 40 sis¥) 385 Jase vie Ll Ldkds
fags dady 15 xie %19 gl Al dp Jaadls
120 Pla %26 Juai Ja gyl dlly 5ol
J(HC + 03) s o) zas s 8 Ll L4380
L dady 15 a3l (B o) Ly die Jas3l
e s danoyail) 8L Tass %24 s NN
daa2l5, 4885 120 (a3l 2ie %56 muad A el
laall (e gl Al s ) Dlel bl P& (ga
o el (55 Boguinall SLSHally &islal) 3yl
aandly 328 120 Ao 55ls dnarall Al dlla
dglee (o 430 OH 8l 52l 00 52l s
e 138 GgheY) dddasy (Salingugll Clugaall
obaall e Ug3Y) zie dles (93) g (a5 g
Chssal e (pa Jabosall Jaicall A JSi (55
s gSaalinag yugll
il Al dbasy) clbleadl (e Cuysl
(1) Jsasdl DA (e cbyita lgle Jpuaall 25 )
40 xS GgheY) Aallaal t- test il cpa (3
daae Saaliag ngll Causall dallasy jilfahiale
€0.05=0¢ HLEaY) b duginall el ¢l 4 Larn
2285 0.15 & P(T<=t) two-tail dad ) Ladl

Sl gl Clagadly 0339 o llas¥) UL (1) Jsss

T-Test: Paired Two Sample for Means
4 Bar 0340 mg/1
Mean 17.57142857 16.42857143
Variance 71.28571429 75.95238095
Observations 7 7
Pearson Correlation 0.976881474
Hypothesized Mean Difference 0
Df 6
T Stat 1.621769708
P(T<=T) One-Tail 0.077989702
T Critical One-Tail 1.943180274
P(T<=T) Two-Tail 0.155979404
T Critical Two-Tail 2.446911846
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T-Test: Paired Two Sample for Means
4 Bar (HC + 03)
Mean 17.57143 37.4285714
Variance 71.28571 439.952381
Observations 7 7
Pearson Correlation 0.933859
Hypothesized Mean Difference 0
Df 6
T Stat -3.91071
P(T<=T) One-Tail 0.003943
T Critical One-Tail 1.94318
P(T<=T) Two-Tail 0.007886
T Critical Two-Tail 2.446912

20939919 Aaatall dadlaall G Axilaa) bl (3) Joa

T-Test: Paired Two Sample for Means
0340 mg /1 (HC + 03)
Mean 16.42857143 37.42857143
Variance 75.95238095 439.952381
Observations 7 7
Pearson Correlation 0.972575507
Hypothesized Mean Difference 0
Df 6
T Stat -4.387896792
P(T<=T) One-Tail 0.002314247
T Critical One-Tail 1.943180274
P(T<=T) Two-Tail 0.004628494
T Critical Two-Tail 2.446911846
oo Apadl sl Liginall dsalls Gsldll sladl clalinay)

calaay) il (Al Al Al Glass pladinl (gean il 138 L_siz\La;LuJ\ C._at\.d\a.\:x.a
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