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Study on the use of ozone for the treatment

of aquaculture water and effluent

Chieh-Shih Hsieh, Hsueh-Jen - Tsai
Jin-Yu Yeh and Mao-Sen Su

The ozonation of seawater oxidized bromide ion to bromine. This increased
the total residual oxidant 6 to 9 times higher than that of pure water. The
amount of iron, manganese and ammonia nitrogen in seawater ( at pHB.3 ) were
removed by ozonation as much as 12%, 30%, and 100% respectively, after one hour
of ozonation. When ozone was used to treat the effluent of shrimp. pond, the
suspended solids in the effluent water was removed even more. On the other
hand, when the ozonation was not enough, the BOD was higher than untreated
water.

Key words:0zone, Aquaculture water and effluent.

rs

Dij

1)

EWMIARE - KRB ARDE - ERREFRMEAITIHY » KT EMEREC) - @7
WIE » ARW+HHER » B TROARRR » EERARIE R » (EaTH AR RM KRR HE R
Z » RILTHRHENFI A R SR R R BB HERUK 2 1T © B4k - BEE REEMAKRIEAKS
BISRILREN RE BB AARZHR » HAELR SR RB i~ ek » R T TLUER R
BHARERES » BT ETTAOLAFIA » DARRERZ 4 BB A AT DR R AE A /K05 IR BE o

ME G *E

— R ASETRERPROREEES

£ 1 AFHRSAEER » 2HIZEA0. SAFHIMZK ~ 30pptéyNaClis# ~ 100mg/1 &) Br (KBr)
B BB BE33pptANE K » WA FIAR B SRS (B4 E’250mg/hr) BEE » BERSRE - &
§FepH=2 LT > hksR (KI) SIEmm (L) Rl (UINa,S,0; MESBZ) » BLSaBys
1t¥) (Total residual oxidant » fff§TRO) o



I FERERA KPS R ER R AR BRARRRECR |

AR A » MIAERAIEREE » A > BARE > MBTERF LR - HAHIH
BRI R o B—RERARMAERONILCIK M RAplfE (H8.3, 9.3, 10.3%11.3
) o EEALE > BTERRRER - SRR ARRERR o
=~ FE Bt S UK R ERERRR

A AR L ISAT R R M Ok » SEARERER » TN T » 3 HHHBKEAH o

RATTER

— ~ F RBET BB PRIFILES :

ME 1 T4 ELFEBATRBEP 2% » HABRZ §ILIE) & ZFHEE o (HE—CRERN
T BECHBEE TR - Kit > EFARKBPRE » LERFHGIER YL RITERRS. 88
ppm ; HkRStoverfJarnis (1981) VAR » £—TWET » RELBRPRRLE RN ACEMD
HBE - SETE - SFCEDEREEMAERZBERN o Wit » RECHEGBEG TETHBBEF
CHER  VERRIES o AT - EFRBT » AR | TR » EHEEBREGT » LUHEIRG AR
B FRGE » THETRZECEES | FIIE100ppmEyBrigds » L TROMEEMKPH 4 ~ 6 5
» 7E33pptiyNg ke » HTROMBMAKDEI 6~ 9 % » T » ARETRBEPER » FIEHER
FSEEBY  RPEERAERIL | FIKERTITHE SO RNERYE - MHRLR  HEH
s 2 TROMEIBE o MREY » UIFEABLER T A S0BE T 100 ok » IR SLER R T (Bomide) #ib
R8T (Bromine) » fEAH ARG » WERE RS THAZH » THES THR—# » K
TRES > BESER MBS G - Crecelius (1978) “HE T H MBUEARE
» AEAD TEBEAEE » TIER S BE - MERKBPIVHBREIRER » AAETS % - 3L
TROMEE R BRI - ZF30pptAINaCliE# » A S8 TR THRERE(ERES T -
RtKAERE TROM » EREBEPTREDEE R T » BRI TROEKARRIHAK
Z - R RS R E R R SR BRI KRB

Higk 2 740 > ¥k SGBA SLE10 ~ 20 ~ 3060508 » MM TIREBS R4 % ~7.5% ~ 7
% RK12% » TUHE KD Z S L EMRA10 ~ 20 ~ 30605 881 » HEZ LTERE » 2A112% ~ 24% ~
25% %30% » FILATH] » SEBHEAKTZ R MM A ERBUR > 19K
2Fe* + 05+ 2H*— 2Fe**+H,0+0, »
Fe?*+3H,0-Fe (OH) s+3H"R
Mn*+0;+H,0-MnO,+0,+2H"*
SRR ERER » SEEASEKE LA ST R » QS RIET - (RIRETFRI4 (1979) PRI
N FOKIRESEME 1 SEFIORRIEIRE » ATTHBBTTEHIHFFRBERE « XK 3|4 RE
R EARRpHR AR Z S &EF » DUpHS.IBHRAS » 1553 8B 58 250k | 4 pH9.3 ) 10.3FF » #7160
5388 ; pH1L.38F » ERRIR605 T @ MAET0B AR » HILET W » pHEAERY » B M AR A
REfE o
=~ B UR QR B REMBEBUKZ BUR

B 4 A4 - REHBEBHBOKP 2 RERIEY > BEEENERECR » HIBODTREE |
Pl R ESRTE 5 5> @itk - I BODEBEH WA » HTHERPE UK P K53 T-HBWIA M S E R FERS
HIREY S RBEEN | RBREEBEEL » K FHBMEBSCRE S RMEN RN/ NGT » K
I BODfE & #30 » PRI E305 81k » HERIrRIB FRRUR ©



K1 TRBHE LSBT FRME LAY @5 L7R (TRO) o
Table 1 Concentration of total residual oxident
solution after various periods of ozonation.

(TRO as ppm chlorine) in different

g SP 1S 18] #E 7 30ppt 100ppm 33ppt
NaCh&E iR Bri& ik & IK
(min.) (ppm) (ppm) (ppm) (ppm)
0 0 ) 0 O
15 2.38 3.91 13.49 17.76
30 3.563 | 4.21 17.02 22.061
45 3.88 4.20 19.22. 25.25
610) 3.70 3-77’ 19.88 29.38
75 3.563 3.76 20.97 33.27
90 3.53 3.94 22.14 26.20
23.61
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Table 2 Concentration of iron and manganese in sea-water after various periods of

ozonation.
Bt ST, 15F [H] £3-17 &

(min.) (ppm) (ppm)

0 2.60 1.68

10 2.50 1.48

20 2.41 1.28

30 o ’ 2.40 1.27

6O 2.29 1.17
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Table 3 Concentration of ammonia nitrogen in sea-water at different pH after various

periods of ozonation.

pH 8.3 9.3 10.3 11.3
U SEF IS (min.)
0 2.5]1 1.561 1.56 1.36
15 0.01 1.35 1.20 1.24
30 0 0.90 0.80 1.12

60 O 0.01 0.02 0.95
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Table The water quality of effluent of different culture stage shrimp pond after various

periods of ozonation.

R IR BF [H] A B
(min) SS BOD SS BOD
0 47 10.1 80 8.6
5 44 12.0 45 8.5
10 25 8.9 38 8.7
20 20 0.3 30 8.2
30 20 0.1 25 3.6
i =
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