158153915 Veridian E-Journal U7 6 alufl 2 Wounguniay - Fanau 2556 nguINeFENS

ANFNNUS VRIS FREIRIngsaUSueandlauazatstnazlalasaulasaanlan
TuszUUUNUANNE L UUUBRIIASINISANYIIFY AT AIUN R ILINA DY
LAANANL LY ULHDINIINNTLINIVANS

Correlations of solar radiation to dissolved oxygen and hydrogen peroxide in lagoon
treatment system of The Royal Initiated Laem Phak Bia Environmental

Research and Development Project
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Abstract
The study on correlation of solar radiation to dissolved oxygen and hydrogen

peroxide content in lagoon treatment system of The Royal Initiated Laem Phak Bia
Environmental Research and Development Project. The objectives of this study is to
determine on correlation between solar radiation with dissolved oxygen and hydrogen
peroxide content. The results of the study was shown net solar radiation from climatic
station in the project area on 19 May 2009, located in UTM 1442240-1443480N and 0617780-
0619171E, was range between 0-750 Watts/m”. The wastewater quality in sedimentation
pond was found 13-hour average BOD content higher than oxidation pond no.2 (67.5 mg/L
and 16.6 mg/L, respectively). The average 13 hours of dissolved oxygen and hydrogen
peroxide content were shown that dissolved oxygen and hydrogen peroxide content in
oxidation pond no.3 (8.9 mg/L and 2.27x10° mg/L, respectively) were more than those
contents in sedimentation pond no.l (7.6 mg/L and 3.0x10" mg/L, respectively). The
correlation between solar radiation and dissolved oxygen was found both highly relationship
in sedimentation pond no.l and oxidation pond no.3 and correlation between solar
radiation and hydrogen peroxide was found highly relationship only in sedimentation pond
nol. Although the correlation between solar radiation and hydrogen peroxide was found
highly relationship in sedimentation pond no.l but the correlation in oxidation pond no.3
was found low relationship. According to wastewater quality in oxidation pond no.3, the
content of organic and inorganic substances were dissolved in low concentration. Dissolved
oxygen content from photosynthesis of phytoplankton and algae were not consumed by
bacteria for degradation organic substances. Then, dissolved oxygen in wastewater was
accumulated for radiolysis by solar radiation and forming to hydrogen peroxide in light
period. Hydrogen peroxide content in oxidation pond no.3 was not vary to solar radiation.
For this reason, the correlation between solar radiation and hydrogen peroxide content in

oxidation pond no.3 was found in low relationship.
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szuuthdmideuuuons (lagoon treatment system) U84lATINIIANYIITBLAZ WU
Aunndouunaninid ssudewnannsesuss Wussuuiiaitendunseuaunissssumavade
Buantidslvadingsruuaredousidifuduveddanlunmsanazneuvesudesmanfuuaz e
Mntuasinnstiidamsiinmlnefuasorfindiduundandsoundnlunisnszfunssuiuns
FuninoluwaduuediSelidosaasanssunidluindeuuuldoendiau dwaliansbunduas
pondauavaneiiUSinaansas (Wiliam et al, 1852; Tapas, 2001) sgndlshmdletiderin
nszvaunsUitauazlvaluiseusuanimasinlianuanUsnlugudled dlof veswdsazanele

a1

wazlpavlesunuaiizediaranasaudulumumasgiunmun (Macos, 2005) wazilUsunueandiay
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Aszurunsas ooy waznsewaay (Richard et al., 1995; Donat et al., 1997; Leena et al.,
2011; Chunkao et al., 2012)

mim?{ﬂuLLUaaU'%mmaaﬂ%Lwﬁazmaiuﬁwzéqmaeiaﬂmﬁma%aﬁaﬁz (free radical)
iuﬁ%ﬁa (Volodymyr, 2011) dlomnssduaseriindlutienduy visible lisht, UV-A wag UV-B audu
sz luanaveeenduuiiavmeluiuasluanatuend Uohn and Bukata, 1998;
Gerringa et al, 2004; Steven et al, 2010) wUsanmwilueyyadassvateyiin loiun hydrogen
peroxide (H,0,), hydroxyl radicals ("OH) wag superoxide anion (O,) waiwunnuesilauRdy
ﬁaaan%lm?ﬁqul,m A8 H,0, (Robert and Gambini, 1990) lag H,0, 3veandladaisusynau
Suriduaretunisfivudountuinds Jansotineuanysnluzdled dled e 7 uas
ﬂéuiﬁ (Alenka et al., 2006; Mohamed, 2006; Roberto et al., 2009; Zulfigar et al., 2011) 57309
anUSinadfinluidedaduansussnouduviagivitlsinddsma Gen et al, 2001) wenannd
H,0, SsasaghlselunuafiSauazvianelassadslulasdafudaduasiviindnanleeily
wuATiiSe (Rui et al., 2005; Dani, 2012) Wudeiu Escherichia coli (E.coli) fign H,0, eilstiauiu
(Davies, 1997; Asad, 1998) Ines H,0, axiivinUfAseuarasmnudemeredeviivad lalmsaousie
uasAE e (Yoel e al, 1987: Richard et al,2003) Uanani H,0, fiemdudu 0.2-0.3 fiadluad &4
annsodudiruannsolunisielsaves £ coli (Hegde et al., 2008) useendlsina H,0, agll
dsansynuUsouNaITnoud S dntnunadn LLazé’miﬂfwsumeﬂmg (Dani et al., 2012; Hans et al.,
2012)
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ANAIRILALIAN 13.00 WauDaaT 19.00 u. %an‘fJmi’mL’qumﬁwﬁa’]miaiﬂ%’ﬁlﬁ gAMAU 8 Ian

a & ) o a A ¢ W a Y o = v a o
ANSIUAT  ARLUUNGINUSIFhaengdrauyinniu 4.73  Alatns/ms1uuns/u felnasPeany
A5ANYIVDINTLNT NG WU WUIMNA WU 9T hasoingd avaund eniiusemalne Tanvindu 504
Al Hs/MINAUNT/TU (NTENTINSIY, 2555) 989lsAR NSRAMNEINUS AR ARTazaNUS LI
lassmsuaudniden  fandesninAnaisvessemelvetudnamninaaniweinie Fadunaun
mﬂazam"l,aLﬂﬁamﬂmauazasamc!‘u (Satheesh and Moorthy, 2005; Naohiro et al., 2011; Can et
al,, 2012; Juan et al., 2012; Pantipa and Bualert, 2013; Winai et al., 2013)

2. Aaumwimeluszuuiitaundenuuvons
2.1 auamingludennazneun 1 (m51en 2 Hegmgiliheglugig 29.2-34.3

ssrnwadua anulunsnaiseglurn 6980 vowdazaelioglugae 366.0-3920 fiadnsw/ans
Tulasiau iavunegluya 4.98-21.96 Tadnsuw/ans WealeSavmuneyluyis 3.81-4.78 fadnsw/
93 wazawanUsnlugutlenagluy 30.0-136.0 Tadni/Ans dmiueeniauavaneineg g 1.2-

a a o s (3 [ 1 B3a a o a
153 adnsu/ans wazlalasiaueseanlunaglugae 0.0-1.18x10 Hadnsu/ans

M50 2 pauwdsngluvennasneud 1

a1 Temp  pH  TDS H,0, DO BOD TKN TP
O G mg  (mg/)  (mg/)  (mg/)  (mg/) (Mg
06.00  29.2 69 383 0.0 12 1160 1138  4.06
07.00  29.4 69 3830 0.0 14 1180 498 4.61
08.00  30.4 69 3810 0.0 22 1200  6.40 4.78
09.00  30.6 70 3880 0.0 2.1 130.0  10.81 3.87

10.00 31.6 7.2 3920  3.4x10" 4.1 136.0 21.96 3.98
11.00 33.1 7.4 3880 5.1x10" 7.7 36.5 9.75 4.39
12.00 34.3 7.6 3790  6.8x10" 11.9 35.5 9.79 a.17
13.00 34.3 7.8 3700 1.18x10°  13.1 36.5 8.98 4.40
14.00 33.8 7.8 3790  7.6x10" 13.6 39.5 9.25 4.38
15.00 34.0 8.0 3660  5.1x10" 15.3 39.0 14.68 4.78
16.00 33.7 8.0 3730 3.4x10" 15.1 30.0 12.25 4.02
17.00 32.7 7.7 3850  8.0x10° 9.5 33.5 13.39 3.92

1800 321 79 3840 0.0 8.4 37.0 8.01 381
19.00 310 80 3750 0.0 13 375 583 14.26
\2ae 32.2 75 3804 3.0x10° 76 67.5 105 )
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22 aunmihameluteisdl 3 sl 3) Toumgiiegluta 20.8-329  aen
waded audunsa-ansedluiig 6880 vewdsaranelieglurag 35603920  fiadnsu/dns
lulpsiaurionun ogflut 1.33-1048 Tadandi/ans wearlesavisuneglutag 272351 fiadn3u/
Ans Usanmueondiau avanethegyns 2.5-14.1 fadn¥u/Ans anuanusnlusuilefoglutag 13-

24.6 fladinsw/ans uwaglalasaueseanlunegluyis 1.36x10 -2.89x10" fladnda/ans

M50 3 A widenigludein 3

na1 Temp  pH TDS H,0, DO BOD  TKN TP
°Q) () (mg/\) (meg/\) (mg/) Mg/l (Mg (mg/)
06.00  29.8 68 3920 2.04x10° 2.5 53 5.38 3.39
07.00  29.9 70 3840  1.62x10° 2.5 1.3 1.33 351
08.00  30.3 70 3840  1.36x10° 5.0 3.6 6.32 2.72
09.00 30.4 71 3840  2.04x10° q4.7 60 1048  3.15

10.00 315 7.5 380.0 2.30x10° 6.9 20.6 10.11 3.45
11.00 324 7.6 371.0 2.46x10° 9.3 19.6 4.51 3.39
1200 329 7.8 356.0 2.46x10° 10.7 21.0 9.56 3.32
13.00 323 8.0 374.0 1.87x10° 10.9 23.6 591 3.16
14.00 329 8.0 369.0 2.72x10° 14.1 23.0 8.71 3.23
1500 324 8.0 372.0 2.64x10" 13.9 24.6 10.07 3.19
16.00 321 7.9 373.0 2.89x10° 12.6 22.6 6.53 3.32
17.00 321 7.6 372.0 2.64x10° 12.3 21.3 10.30 3.33
18.00  31.7 8.0 371.0 2.38x10" 11.2 19.3 8.76 3.35
19.00 317 8.2 375.0 2.38x10" 9.3 20.6 10.34 3.17

Ay 313 76 3755  227x10° 8.9 16.6 77 32

3. ANFUNUSVRISIHTUNERINNgRaUSUIMBNTLIUAZANEUN
PNHANITAN® WUIUSUUBDNTLAUAZANUUNIUUDANALNOUN 1 kAT UDNIN 3 1

wnltfudstuluadiuaranaduranameusiumamdanmissduaeiiod Woswniduaeing
WNITAUNSTUILNIRAATElasBINAI i nouilY amiedide saduoluuadiBe Taazndn
aaﬂ%wuazmazjﬁ%ﬁa Tneluvennazneul 1 sxfivsinueendiauaraeth 1.2 adndw/ans lu
81 06.00 U, wazfisigeanluia 15.00 u. TAwirdu 153 fadn3u/ans (Ensinsudnieds 1.5

T88n5U/AN5/T1049) WANEMEIIAT 15.00 W. 9 19.00 U. USUNeanTLauaragtinlA1anadnsng
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m$9n 153 fiednsw/Ans wide 1.3 fadnsu/Ans Samnsanasede 3.5 fadniu/Ans/Aalu)
dwisuBinaeandiauazaneulueile 3 wuifistuednesinga 90 2.5 Saandiu/ans lunan 06.00
w180 14.1 fadn3u/ans Tunan 14.00 U Ensnsndneds 1.4 Tadn3u/ans/aalus) wasnenas
AN 14.00 u. sendlauavaneiiaziiUSinaanasn 14.1 fadndi/ans W 9.3 Tadndu/dns luna

19.00 u. (S5 N1sananade 0.9 fadndu/Any/dalue) fwandlugui 2

13 800
-4 DO content in sedimentation pondl

A- DO content in oxidation pond3

——total radiation energy / \ - - 700
N N ""A :
[
12 - F
. J - N\ i

DO content (mg/l)
|
|
[
4

total radiation energy (Wim2)

¥ v
600 700 500 9.00 1000 11.00 1200 13.00 1400 1500 16.00 17.00 18.00 19.00 20.00
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JUN 2 AndsnusiusiduaseniinduasUsunaeenduavasiitusysuuidauidewuuyois

lAssmsuvandntOe=

Sethdeyamdainnswiinseianuduiusseninmdsnusadsuuaeiindiu
U%mmaaﬂ%Lﬁmazmsﬁﬁwaumiwnum (polynomial) vesuamnmenouil 1 wagtoRsd 3 lurag
11 (06.00-12.00 W)  Wa¥YIUIY (13.00-19.00 1) WUIAIEUUSTANSANFUNUS (correlation
coefficient, R) sastannaznaulugaad Sawintu 0,944 wazlugsuiefiawiniu 0934 dady
UsyavdavduiudaeasUoiient 3 Turnadn fawiiu 0.983 wazlugisuiefiawiadu 0.8252 dune
laeduyssavsanduiusinigs

4. anudunusvesssdsiunasefindrousunalalasiaulaseanlun

Pnran1sEne wullSnadlelaseudeseanlesludennpzneuil 1 uasdeisil 3 3
Anfistulutiaduazanaslutisinoulsiumundsnusduaieiing Weswndduasenfingaly
ﬂizﬁﬂﬂmaqammfwLLaquLaqamaaaaﬂ%Lauﬁazmaﬁ’nmmﬁaLLazLLUsamWLﬂula‘[mLﬁ]uLUa%
ponlen (Gerringa et al., 2004) Fauustumuinaeendouazaieii (Volodymyr, 2011) laglu
Vomnaznaudl 1 asainlalasaueseanlanlalunan 10.00 u. fawiadu 3.4x10° fadnsu/ans
wazfiBnageEaiuna 13,00 U SAwintu 1.18x10° Hadnsiw/ans (§nsimsuan 28x10° fadny/

a ) & a 4 a a o a S a a o
An3/2719) MNnUUTUSINanadlunan 14.00 W 910 7.6x10 LaansW/ans wiae 8.0x10° Naansy/
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ams lunan 1700 1 @asnmsanauede 27x10° fiadnsuw/Ansanlng)  dwiuluenisd 3 e
Ielpsiauasoantas ¥dausinm 06.00 u. ety 20ax10° fadniu/Ans waeihFnaafisgeaaly
A 16,00 w. fifiniu 2.89x10° Fadn3w/ans (§rsnsnan 1.1x10° Sadn3w/Ans/li) uazanas
Wide 238x10° fiadndu/Ans lunan 19.00 u. (Basimsanawade 1.7x10" fadnsu/Ans/Aalug) &

wanslugun 3

s 800
4. H202 content in sedimentation pondl

A- H202 content in oxidation pond3
—#— net radiation 700

A,
A~y 'Y 600
A/ & =4 \ A--d--4
500
2 A _
. / 4 \ 400
15 =
a 300
_/ . \
L |

-

H202 content x 10-% (mg/1)

net radiation energy (W/m2)

N
05 - =
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0.606 wagluyrauiedawingu 0.700
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AaLALIAN 07.00-19.00 U. ANANTONTEAUNTLUIUNSIANDONTAUAEUIHLMENTEUIUNTTTTUUA

TAKA NITVIUNTTIATIZALEIVDILNAINABUNTBALNTEUIUNSIBS W laWoun denalriude

[ a a

meludonnagneaui 1 wagusisil 3 IA10endiauaralsuliudukasanadeUsiunuUsuused
LAWY wenant Stduaseinddranunsanseruliluanavesnariuanaveeondiaui

g a o 2 s & a = va &
azargdnAansuandiwaziusanmilulalasiaudeseenlondudusuyadassiandmdusia

9NT LATNTULTILASTUS U ULUSHUAIUUS U USIFTIURAIDI NN UAY WAZIINNITANYD

9

971



nguIngFEns 91581539715 Veridian E-Journal U9 6 atufl 2 Wheunguaiay - Sviey 2556

ANUFUNUSTEINUS LS Esuuaseing N uUSUnueandauazatsuwaz lalnsaulaseanlan

mgaunsusluvennsgnaun 1 wavteiedl 3 wuillaUsedvSanduiusedlussivas

LaNE1581984
Melny
nsgnsanaan. Inihannuaseiiied [eaulad]. Widede 14 Squieu 2555. W1A4N

http://www.dede.go.th/dede/index.php?option=com_content&view=article&id=
889&lItemid=56&lang=th

anslve adf. “seoziauassinuleiiimanzanlumstinidsnnmaunadioanyy3
fuaunauiude snethuunay FJinmesys.” mendnusUTya T
AUIMEIEARSAIINEDN WANINENGELLSARS, 2544,

AMYIAUTENA
Alenka T., M.V. Emilo, Z. Pavic'ic'and D. Milic. “The hydrogen peroxide as a potentially

useful slurry disinfectant.” Livestock Science, 102 (2006): 243-247.

Andreas H. and C. Lutz. “Algae and UV irradiation: Effects on ultrastructure and related
metabolic functions.” Micron, 37 (2006): 190-207.

APHA, AWWA and WEF. Standard Method for the Examination of Water and Wastewater.
19" (ed.). Washington DC: America Public Health Association., 1995.

Asad N.R., L.M. Asad, A.B. Silva, I. Felzenszwalb and A.C. Leitao. “Hydrogen peroxide

effect in Escherichia coli cell.” Acta Biochim Pol, 45 (1998): 677-690.
Can L., S.C.Tsay, N.C. Hsu, J.Y. Kim, S.G. Howell, B.J. Huebert, Q. Ji, M.J. Jeong, S.H. Wang,

R.A. Hansell and S.W. Bell. “Characteristics and composition of atmospheric
aerosols in Phimai, central Thailand during BASE-ASIA.” Atmospheric
Environment, In press (2012)

Chunkao K., C. Nimpee and K. Duangmal. “The King’s initiatives using water hyacinth to
remove heavy metals and plant nutrients from wastewater through Bueng

Makkasan in Bangkok, Thailand.” Ecological Engineering, 39 (2012): 40-52.

Dani J.B., E.S. Reichwaldt and A.Ghadouani. “The use of hydrogen peroxide to remove
cyanobacteria and microcystins from waste stabilization ponds and

hypereutrophic systems.” Ecological Engineering, In press (2012).

Davies C., R.J., AM. Donnison and D.J. Speed. “Sunlight wavelengths Inactivating faecal

”»

indicator microorganisms in waste stabilization ponds.” Water Science and

Technology, 35 (1997): 219-225.

972



158153915 Veridian E-Journal U7 6 alufl 2 Wounguniay - Fanau 2556 nguINeFENS

Donat P.H., M.Lebert, A.F.Moya, C.Jimenez, J.Mercado, S.Salles, J.Aguilera and
F.L.Figsueroa. “Effect of solar radiation on the photosynthetic activity of the red
alga Corallina elongate Eillis et Soland.” Journal of Photochemistry and

Photobiology B: Biology, 37 (1997): 196-202.

Gen S. W., C.H. Liao and F.J. Wu. “Photodegradation of humic acids in the presence of

”»

hydrogen peroxide.” Chemosphere, 42 (2001): 379-387.
Gerringa LJ.A., MJ.A. Rijkenberg, K.R. Timmermans and A.G.J. Bumma. “The influence of
solar ultraviolet radiation on the photochemical product of H,0O, In the

equatorial Atlantic Ocean.” Journal of Sea Research, 51 (2004): 3-10.

Hans C.P.M., P.M.Visser, B.Reeze, J.Meeuse, P.C.Slot, G.Wijn, R.Talens and J.Huisman.
“Selective suppression of harmful cyanobacteria in an entire lake with

hydrogen peroxide.” WATER RESEARCH, 46 (2012): 1460-1472.

Hegde A, G.K. Bhat and S. Mallya. “Effect of exposure to hydrogen peroxide on the
virulence of Escherichia coli.” India Journal of Medical Microbiology, 26 (2008):

25-28

John H.J. and R.P.Bukata. “Impact of Stratospheric Ozone Depletion on Photoproduction
of Hydrogen Peroxide in Lake Ontario.” Journal of Great Lakes Research,

24 (1998): 929-935.

Juan C., J. Munoz, J.A. Sobrino and C. Mattar. “Recent trends in solar exergy and net

radiation at global scale.” Ecological Modeling, 228 (2012): 59-65.

Leena S., D.P.L. Rousseau, C.M. Hooijmans and P.N.L. Lens. “3D model for a secondary

facultative pond.” Ecological Modeling, 222 (2011): 1592-1603.
Macos V.S. “Modeling of coliform removal in 186 facultative and maturation ponds

around the world.” Water Research, 39 (2005): 5261-5273.

Mohamed K. “Chemical Oxidation with Hydrogen Peroxide for Domestic Wastewater

Treatment.” Chemical Engineering Journal, 119 (2006); 161-165.

Naohiro M., S. Miyazawa, Bannu and H. Kuze. “Seasonal variation of tropospheric aerosol

properties by direct and scattered solar radiation spectroscopy.” Journal of

Quantitative Spectroscopy & Radiative Transfer, 112 (2011): 285-291.
Pannop L. and S. Bualert. “Variation of radiation and solar spectrum in Thailand.”

International Journal of Environmental Science and Development,

4 (2013): 107-110.

973



nguIngFEns 91581539715 Veridian E-Journal U9 6 atufl 2 Wheunguaiay - Sviey 2556

Pantipa W. and S. Bualert. “Solar spectrum forcing due to soil particle concentration.”
International Journal of Environmental Science and Development, 4 (2013):
116-118.

Richard Z.G., Callaghan, V. Terry and V.J. David. “Effect of increased solar ultraviolet
radiation on biogeochemical cycles.” Ambio, 24 (1995): 181-187.

Richard J. W., D. Washington, J. Howsawkeng, F. J. Loge and A. L. Teel. “Comparative toxicity
of hydrogen peroxide, hydroxyl radicals, and superoxide anion to Escherichia coli.”

Advances in Environmental Research, 7 (2003): 961-968.

Robert G. and D.J. Gambini. Applied radiobiology and radiation protection. England: Ellis

Horwood Limited., 1990.

Roberto R., A. Rodriguez, J. Antonio, P. Melon. “A. Petre and E. Garcia-Calvo., Oxidation
of dissolved organic matter in the effluent of a sewage treatment plant using
ozone combined with hydrogen peroxide (Os/H,0,).” Chemical Engineering
Journal, 149 (2009): 311-318.

Rui P.Q., N. Li, X.H. Qi, Q. S. Wang and Y.Y. Zhuang. “Degradation of microcystin-RR by

UV radiation in the presence of hydrogen peroxide.” Toxicon, 45 (2005):
745-752.

Satheesh S.K. and KK. Moorthy. “Radiative effects of natural aerosols: A review.”
Atmospheric Environment, 39 (2005): 2089-2110.
Steven AR., L.E.Richard, B.M.Peake, W.J. Cooper and G.E. Bodeker. “The influence of

solar radiation on hydrogen peroxide concentrations in freshwater.” Marine and

Freshwater Research, 61 (2010); 1147-1153.

SOLVAY. Determination of Hydrogen Peroxide Concentration (0.1%-5%) Technical Data

Sheet. Solvay Chemicals, Inc., 2004.
Tapas K. D. “Ultraviolet disinfection application to a wastewater treatment plant.”

Clean Prod Processes, 3 (2001): 69-80.

Volodymyr I.L. “Environmentally induced oxidative stress in aquatic animals.”_Aquatic
Toxicology, 101 (2011): 13-30.

William J.O., AM. Asce, G.B. Harold and M. Asce. “Photosynthesis in sewage treatment.”
American Society of civil Engineers, 2849 (1852): 73-80.

974



158153915 Veridian E-Journal U7 6 alufl 2 Wounguniay - Fanau 2556 nguINeFENS

Winai M., S. Bualert and P. Wonglakorn. “Sea salt aerosols: Shortwave Radiative

»

Forcing.” International Journal of Environmental Science and Development,
4 (2013): 104-106.

Yoel K, D. Godinger and J. Aronovith. “Temporary exposure to hydrogen peroxide

increase intracellular protein degradation in E. coli.” EEMS Microbiology Letters,
44 (1987): 277-282.

Zulfigar A. B., Q. Mahmood, I. A. Raja, A. H. Malik, N. Rashid and D. Wub. “Integrated
chemical treatment of municipal wastewater using waste hydrogen peroxide

and ultraviolet light.” Physics and Chemistry on the Earth, 36 (2011): 459-464.

975



