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ITPOZAIOPIZMOXZ BIOXHMIKA — XHMIKA
ATTAITOYMENOY OEYTONOY (BOD-COD)

To Silaivpevo ofvyovo, DO (Dissolved Oxygen), cival mBavoTaTto
N TIO CNUAVTIKN  TTAPAMETEPOC  YIO  TOV  XAPAKTNEICWO  TNC
TEPIPAANOVTIKAG TTOIOTNTAC TV LOATWY, aAPOL N EAA&IYN
0ELYOVOU OLVETTAYETA TNV KATAPEELON TWV  LOATIVGV
OIKOCLOTNUATWY KAl TOV BavaTto TV LSPORIWY OPYAVICHUWY ATTO
aopLEia.

YOXVA, N EUPAVION MEYOA®V APIBUWY VEKOWY WAPIV N AAADV
OPYQAVIOU®WY O@EAETAl OTNV  HEIWon ToL  SIAALPEVOL OELYOVOD
o€ JIa Trsploxr']

H Treploplcjuavn AVAVEDON TV VEPWV uscrco TV Balaocoiwyv
QELUATWV, N Urropén HEYOAOL  OPYAVIKOUL (POpTIOU QTTo
AmORPANTA, N €UPAVION  ELTPOPIKWY  PAIVOUEVWY  &ival Ol
OLVNOECTEPEC AITIEC VIA TNV  HEION TWV OCLYKEVTPWOEWY TOUL
SIGALUEVOL OELYOVOL OTO VEQPO.



BIOXHMIKA AITAITOYMENO OEYT'ONO (BOD)

'‘OTav BloatmolkoSouNCIUN OPYAVIKN LAN s
ATTOPPITITETAI O€ evav LEATIVO ATTOSEKTN 2
(TT.X. TTOTAMI, BAAQCCA), Ol
LIKQOOPYAVICUOI (BAKTNEIA) TREPOVTAI
QTTO TNV OPYAVIKN LAN, SIACTTVTAG TNV
O€ ATTAOVOTEPEC OPYAVIKES KAl
AVOPYAVEC EVROTEIC.

1. opyavikn vAn + O, --—-p/o ----=> CO, + H,O + vea xOttapa + otabepa mpolovia
(NO,, PO,, SO,)

2. 0PYAVIKI) VAN ----- I/ 0------ - CO, + CH, + vea xOttapa + aotabn mpolovta
(H.S, NH,)



BIOXHMIKA AITAITOYMENO OEYT'ONO (BOD)

Ta aoTika AOPATA TTEQIEXOLY CTNUAVTIKEC TTOOOTNTEC OPYAVIKOUL
(POPTIOL KAl N PN ATTOTEAECUATIKN eTTeEepyaoia odnyel o€
aALENON TWV CLYKEVTPWOEWV opyavikoL C, N, P:

®» [o SiIaAvpgeEvo 0CLYOVO KATAVAAWYVETAI YVIA TNV armodounon
OPYAVIKNG LANC RBIOAOYIKNG TTPOEAELONG.

®» [0 opyavikO AlWTO METATEETIETAlI O APMWVIAKA 10VTA TA
oTToia €ival apeca Siabeoiua yia viTpoTtroinon (WETATOOTIN o€
viTpika). H &iadikacia aouty atamel TNV Katavaiwon
ONUAVTIKWV TTOCOTNTWYV SIAALUEVOL OLLYOVOL.

®» [0 alwTo KAl O PWOTPOPOC TTOL TTEPIEXOVTAl OTA ALDUATA,
(OPEeTTIKA CLOTATIKA) EVEQLYOTTOIOLY TNV TTAPAY WY VEAC
(VTAvNC OpYAVIKNG LANG N OTTOIA PETA TNV OAOKANPWON
TOL KOKAOUL (WNC TNC ATTOCLVTIOETAI KATAVAADVOVTACG
SiaAvpEvo o&vyovo.



BIOXHMIKA AITAITOYMENO OEYT'ONO (BOD)

® YTTAPOXEl EVAC MEYAAOC APIBUOC OPYAVIKWY EVWOEWY
(eiTe ATTO  PULOIKEC TINYEC E€ITE ATTO AVOPWTTOYEVEIC
S5pAO0TNPEIOTNTEC) OoTa LSATA (KAl TA ATTORANTA).

®» H SIOXETELON TOLC OTOLE (PLOIKOLG ATTOSEKTEC OF
TTOOOTNTEC MEYAALTEQEC ATTO TIC KAVOVIKEC TIOOKAAE]
ONUAVTIKA TTOORANUATA pLTTAVONCG.

®» AlgkpivovTal o¢  Plroamrodopnolueg  (deopevovy  TO
OELYOVO KAl SNUIOLEPYOLYV AVOEIKEC CLVONKEC) KAl N
Bloammobopunoiuec  (TOEIKEC OPYAVIKEG EVWOEIC TTOL
UETABAANOLY, N SIAKOTITOLY PBIOAOYIKEC SlEpyaoieC N
£XOLV SLOUEVEIC ETTITITWOEIC OTNV LYEIQ)



BIOXHMIKA AITAITOYMENO OEYT'ONO (BOD)

» O @QLOIKEC OPYAVIKEC EVWOEIC TIPOEPXOVTAl  ATTIO
Siadikaoia armobopnong PLTIKWV Kal (WIK®V
OPYAVIOU®Y  (XOLMIKG  POLAPRIKO ofed, TIPWTEIVEC,
LSATAVOPAKES, ANITTN, AUIVOEEQ KATT.)

» O] OPYAVIKEC avcboag AVOPWTTOYEVOLC npoé)\auomg (QTTO
S1I0XETELON ACTIKWV ATTOPANTWV, YEWPEVYIKEC, B|0unxovn<£g
S50A0CTNPEIOTNTEC KATT.) napMouBovouv ATTOPEULTTAVTIKJ,
AAOYOVOUEVEC OPYAVIKEC EVWOEIC, (PAIVOAEC,
TTAPACITOKTOVA, SIGAUTEC, XPWHATA K.Q.

» O TIOIOTIKOC KAl TIOOOTIKOG TIP0OoS8IopIcOUOC  KABe
OPYAVIKNG &voNnc &exwploTa cival 161aitepa SLOKOAOC
Kal darmavnpog, AOyw TNG LTTAPENG HEYAAOL APIBUOL
OPYAVIKGWYV CLOTATIK®DV



BIOXHMIKA AITAITOYMENO OEYI'ONO (BOD)

= H eKTINON TNG €KTAoNG Kal Tou €éoug NG
OPYQVIKAG ~ PLTTAVONG  OXeTiGeTal  pe  TOV
TTOOCSIOPICUO TWV £ENGC TTAPAMETOWV:

1. N OLYKEVTOPWON TOL SIAAVUEVOD
oévyovoo (DO)

2. TO Ploxnuika atraitovuevo ovyovo (BOD)
TO XNUIKQ attaitovuevo oévyovo (COD)
4. 0 OANKOG opyavikog avBpakacg (TOC)

0



BIOXHMIKA AITAITOYMENO OEYT'ONO (BOD)

H moootnta Tov o&uyovou mou yperaldovial Ta Pakt)pia yla va
oel0mwoovy, LTTO aegpofieg oLVONKeg, TA OpyAVIKA ATTOPANTA
ovouadletal Broynuika asrarrovuevo ofvyovo (Biochemical
Oxygen Demand — BOD).

To BOD eivat 1 TAPAUETPOC TTOV HAC ETMTPETEL VA
VJTIOAOYIOOVHE TO @POPTIO TV Prodraomwuevov
OPYAVIK®V OLOL®WV, SNnNAadn tn puaavakry oYy Tov
OKIAK®OV AVUATOV KAl Blopunyavikov aroBAntev.

Kat' enektaon, Hag emMTPENEL VA EKTIUTOOVLE TIC EMUTTWOELG
7OV Oa £YE1 1) ATOPPIWPT) AVUAT®V KAl ATOPANTWYV OTOV TEAIKO
voAaTIvo amodekT (IT.Y. en@avion avoliag).

To BOD ek@paletan oe mg O, ava Altpo (mg/L).



Méetpnon BOD,

O TPoCOIOPITUOC TNE OALKIC ATTAITOVUEVNC TTOCOTITAC OELYOVOL Y1d TNV
Brodraomaon (0&e1dwaoT) OANC TNC OPYAVIKTIC DANC ATO TOLC L/o amantel
elpapaTa peyaanc owapkelac (Lepikwyv efdouadmv).

[Teipapanikd eyel Ppedel 0T hrdpkerd emwaonc Tov Oetyuatoc 5
NUEP®V ETTAPKEL V1A TNV PLOATOIKOOOUNOT] TOU LEYAAVTEPOV UEPOVC
TOV OPYUVIKOV (POPTIOU.

Tomka aotka Apata: BOD, = 70-90% BOD,,

O1 adwtovyec evwoelg apyldovv va astodoUovVTAl TEPITTOV 10 TJUEPEC
LETA TNV evapén ¢ arodounone avlpakoLywyv evmoewv.

Y€ § NUEPEC 0ELIOWVETAL TO 70-90% TOU FlLOATOOOUT OOV OPYAVIKOU
(POPTIOV EVM O€ 20 MUEPES TO 96-99 % (BOD ;).

EmAgyovtag 1o YpOvo 5 NUEPWYV TTAPEYETAL LA EVOSIKTIKT) povada yia
TNV TTO0TNTA VEPOU.



Metpnon BOD;

BOD

3] | | |

O S 10 1S 20

KaunuAn uetpnong BOD kar BOD,,,



Meétpnon BOD;

O puBubéc atmoIkoddUNCNE TWV OPYAVIKWY AUMATWY — atToRARTWY Bewpeital TTWE
gival avaAoyog TG TToodTNTAC TOUC.

Edv opicoupe wg L: TV atraitnon oe ofuyovo TTou €Xouv Ta attoRANTa o€ XPOVo t,
KAl BewpwVvTag TNV avtidpaon wg¢ 1ns 1dgng, ToTE:

% = —kL, ESiowon 1

dt
otToU K: n oTaBepd TaxUTNTAS TS AvTidpacong KatavaAwaong ofuydvou (XpoédvogT)

H Auon tn¢ E€icwong 1 diver: Lz: = LUE_'{M Eiowon 2

o1ToU Ly n ouvoAikA TToodTnTa o SIGAUMEVO 0EUYAVO TTOU ATTAITEITAI VIO TNV 0&gidwan
OAWV TWV EVWOEWV opyavikou dvBpaka tTpog CO, kail H50.

To Ly Ba 1coUTal e TO dBpoIgua TNS TTOCOTNTAS TOU 0ZUydVOU TTOU KATAVAAWBNKE
ATTé TO ATORANTO TIC TTPWTES t NUéEPEg, BOD; Kal TS TTOoCOTNTAS TOU OZUYOVoU
TTOU MEVEI VA KATAVOAWBED HETA TIC t NUEPEG.

Lo=B0D.+ L, ESicwon 3

ATTO TIC e€lcWoeIC 3 KAl 2 TTPOKUTITEL:

BOD, = Ly(1— E_‘[fz:} ESicwon 4



Oxygen comumed, BOD,

I'pa@ukn Tapaoctaoct) TG eE10wOoNC  BOD, = Ly(1— e %)

-

_ H otabepa k etvan evdektikt) tov
Lg * vltimate carbonaceous BOD . ,

R o R puOoY amoikodonong Tov

amofAnTov.

Eaptatal ano:

* TN PLON TV ATOPANTWV

(caxyapa, ALVAO VS KLTTAPiIVN)
* Oeppoxpacia j — kg 0T20)

-

Time |days!)

EiSo¢ amofintov

Axatepyaoto amopfAnto 0,35—0,70
Enetepyaouevo amofinto 0,10—0,25
Pumacpeva vepa motapov 0,10—0,25

(TrnynR: Masters G.M. Introduction to environmental engineering and science, 1991, Prentice-Hall, Inc.)



I'pagpkeg mapaoctaoceig twv EElomoswv 3 kat 4

L,=BOD.+1L, BOD, = Ly(1— e k%)

- —

Lo * vltimate carbonaceous BOD

= = e = -

== e e s e = e e ==

8 <aaT Llallas

afnmN
O A

Oxygen conumed, BOD,

P R ———

Time (days)

H otabepd k elvan evéerktikn

EiSo¢ amofAintov TOV pLOLOY amo1kodONoNg
AxaTtepyaoTto amoPAnTo 0,35—0,70 tov GH,OB)‘HTDP
: ' EEaptatar amo:
Enefepyaoyievo amopAanto 0,10-0,25 ¢ TN PVON TV ATOPART®V
Pumtaopéva vepd motapov 0,10—0,25 (oaxyapa, Apvio vs
KLTTAPIvIG)

. Oeppokpaoia Kk = k8T

(Trnyn: Masters G.M. Introduction to environmental engineering and science, 1991, Prentice-Hall, Inc.)



To BOD eivan amd tovg ovvnbeotepa
YPNOOTTO00HEVOLE  OelkTeg  MOOTNTAC  TWV
amoPANTOV aAAQ emmpeadeTal A0 1A GeEPA
TOAPAUETPWV:

eldog kol TANOVOOG LIKPOOPYAVICL®V,

@UOT 0PYAVIK®V OVCIWYV,

OLVVTTIAPYOVOES OVOIEC,

TOCOTNTA KAl €160¢ OpeNMTIKOV CLOTATIKWY,
APYIKT] CLUYKEVIPWOT) OSUYOVOU,

otabepotnTa M TUYOV OlaKvpavoelg
Depliokpaoiag kAT)

OV KAvVoLV Tov Oeiktn evaiocbnto oe oedApata
Yl TNV ATO@LYT TOV 0TolwV Ypelddetal mpoooyn,
eCAoKNON KA1 mMoTn Tpnon g 10wag dradikaoiag
yld OAd TA OETyLATA, TUPAQ KATT.

H mapovoia 1ollkwv ovowwv (my. Papewv
LETAAA®V) TApAKwAVEl TOV TTPocdloplolld ylatl
KATAOTPEPETAL N [LLKPOPlLakT) mavida.




Xnuwa Astarrovpevo OSuyovo

* TToAAEC OPYAVIKEG EVWOELG, OTTWC 1) KLTTAPIVI], Ol (PAIVOAELG,
TO TAVVIKO o0&V, KTA., elval avOekTikeg otV
Broautoikodounon.

* AMeg opyavikeg evwoelg (JT.Y. TAPACITOKTOVA) OeV
BloautoikodouovvTal O10TL €lval TOEIKEG yia Toug L/ o.

¢ To YNUKA ATalToLUEVO 0EUYOVO €lval LA TTAPALETPOG TTOV
Oev eCapTATAl OVUTE AIIO TV IKAVOTITA T®V 1/0 va
QITOIKOOO OV TNV OPYAVIKT) VAN, OUTE ATTO PUOT TWV
OPYOAVIKWV EVWOEMYV TTOV TIEPLEYOVTAL OTA AVLATA-
QoA TA.



COD vs BOD

* H petpnon tov COD etvau 7o yprjyopn aito
netpnon tov BOD.

* Mag Oilvel TANPO@OPILES YO TN CUVOAIKT) TTOGOTNTA TOV
O0CUYOVOU TTOV QUTALLTELTAL V1A TNV 0EEIOWOT) TWV
OPYQAVIK®OV EVOOEMV, XMPIC VA YIVETAL O1AKP1oN
HETAEL TV PLOATTOTKOOOUN OV KAl L EVOOEWV.

* Aev pag O1vel TANPOPOPIEC V1A TNV TAYVTNTA
QUTOIKOOOINONC TWV EVWOEWV.

« COD >BOD

* 'Otav 0to AVUA-QITOPANTO TTEPIEXOVTAL LLOVO EVKOAWC
Prodolaomtwuevee evwoelg, tote COD=BOD.



MPOZIAIOPIZMOLX BOD;

TooodlopileTal e SIAPOPEC HEBOSOLC:

» HAeKToOXNUIKN: TTPOCdIoPIleTAl N €AATTOON
oELYOVOL aTTeLBEIAC OTN PIAAN SElYUATOC ME
NAEKTPOSI0 O&LYOVOoL. AQUBAvVOVTAl KAUTTOAEC
DO KAl METATEETTOVTAI O€ KAPTTOAEC BOD

» BapoueTtpikn: Paciletal otV urromacm TTOL
Snuiovpyeitar  oTny  €18IKN cp|c:)\r] Ao TNV
KATAVAAWON 0&LYOVOUL. lNa OpICHEVN TTOCOTNTA
Selyuartocg n evéelen Sivel Tiweg BOD.

» MeBodoc apaiwonc: 1o Selyua apAIVETAl HE
ATTOCTAYMEVO VEPO EUTTAOLTIOMEVO HE OELYOVO
avaloya e TO PaBuo purmmavong. To &eiyua
eUPBOAIAlETAl JE KATAAANAO HIKOORIAKO TTANBLOUO
av TO &eiya eival PTWXO O€ PUIKOOOPYAVIOUOLC.



diaAec BOD

Ta dsiynaTa ocuAAsyovTal o€

g10IKEC PIAAec, ouvnBwc 300
mL.

FepidovTal NANPWC,
nwuaTifovTal kal To BOD

npocodiopilsTal 000 TO
duvaTov nio ypnyopdad



Méetpnon BOD,

* Metpnon DOy, ( t=0) kan DO; (t=5) (nebodog Winkler).

« YuvOnkeg: 20 °C, okoTtad1 (Meploplojlog pwtooLvieoncg),
AePOOTEYTC TOLATIONOE (TTEPLOPIoLOG TG Orayvong O2 amo
TNV ATHLOTPAIPQA).

« Eme1dn ot Tipeg tov BOD ota oklakda ADpATa eival [LEpIKeg
exatovtadeg mg/L kau o kopeapog DO ato vepo atovg 20 °C
elvanl 9,1 mg/L, amaiteital apaimor) tov delypatog.




Méetpnon BOD,

®» 70 Selyua  QPAIVETAl  HE  ATTOOTAYMEVO  VEQO
EUTTAOLTICMEVO e OELYOVO (avaAloya e TO PaBuo
oLTTAVONC) METEATAI TO SIAALHEVO OELYOVO, eTTAlETAl
VIO EVA OPICHEVO XPOVIKO SIACTNHA (YIA 5 NUEPESC OTOLC
20 °C) kal EavaueTPATAl TO SIAALUEVO OELYOVO.

® Qv armareital euBOANAlETAl PE MIKOOOQYAVICUOULS KAl
OPETTITIKA CLOTATIKA.

®» O OTTOAOVIOUOC ToL BOD viveral hye pAon TN oxeon:

(DO, — Df}f)
A
VamofAntov

BOD: =

A=

Vcr:lm BA. + Vvspaﬁ @ pole one

YLVTEAECTNG Apaioonc P N A



Méetpnon BOD;

Xwpic apaiwon
BOD. = DO

LE apaiwan Tou JsiyNaToc

BOD _ DOap;g. _DOTEA
i P

LE apaiwon Tou JsiyuaToC Kal EBOAIGCMO TOU VEPOU
apaiwong

BOD- _ (Doap;{.ﬂ _DOTEA.A

o D()rgzl.ﬁ

apy . A

)_ (DO - DOT&A.N Xl o P

P

apy. N

P= ZUVTE)\EO‘rnq Apalwcrr]q 'Oykoc AcsiypaTtoc/'Oykog Asiyuatoc + ‘Oykoc Nepou Apulwcrr]q
DO, A= apxIKr oUyKevTpwon dIaAupevou oEuyovou aTn ®IaAn Pe deiypa Kal VEPo
upulwonq

DO, , =TEAIKN ouykevTpwaon diaAupevou oEuyovou oTn PIdAn pe To deiyua Kal VEPO To
apaiwong

DO ., .n = APXIKN cuyKéVTmen dlaAupévou ofuyovou oTn QIaAn He VEpc'J upaiwcrr]c, HOVO
DO ., y =TEAIKN CUYKEVTpWON SIAAUMEVOU 0EUyOVoU OTn QIAAN HE VEPO apdiwang



ITPOXAIOPIXMOX COD

\oyi 650y

Mua opyavikn evwon tov tommov CxH2yOz Oa o&e1dwbel pe o&vuyovo mpog CO2
ka1t H20 xata v avtidpaon:
CxHz2yOz +[x+(wp-z)/2] O2 2 xCO2 + yH,O

To K2Cr207 6pa w¢ 0&18mTko cUUPVA LE TNV avTidpaon:
Cr2072 + 14H*+ 6e- 2 2Cr3+ + YH20

To detyua (eetan pe Helyud YV@OTC TOCOTNTAC O POUIKOU KAAlov kal Betikov
o&eoc. H meplooera tov O1ypm UKo KAAIOU TTIPOcO10PIETAl OYKOUETPIKA LIE
npotumo Sraivpa Fe(II):

6Fez+ + Cr2072 + 14H* 2 6Fe3++ 2Cr3+ + vH20

H w000 Td TOV OLYPOUIKOV KAAIOV JTOV KATAVAA®DVETAL £Vl
aAvairoyn He v rocoTnTd TV OPYUAVIK®V EVOTEDYV.



Bapog

'Oykog Oetypatog  IIpotumo Sicdwpa [Tukvo H,SO, HeSO Kavovikomta Fe
(ml) dxpwpkov (ml) ne Ag,SO, (ml) %g) 4 (II) (N)
10 5 15 0,2 0,05
20 10 30 0,4 0,10
30 15 45 0,6 0,15
40 20 60 0,8 0,20
50 25 75 1,0 0,25
1. Metagepovial og oAPIKN @aAn pPpacuov 20 mL

delyuaTtoc.

Ym ovvexela mpootifevtar 0,4 g HgSO,, 1-2 tepaya
ehappometpac 1 mopwdove mopoeAavne. H mapovoia
TOLC OUAAOTTIONEL TOV Bpacpo.

IIpooTtiBevtar akoun 10 ml mpotdmov draAduatog 0,25 N
O pwIKOL KaAlov kot 30 ml smukvov H,SO,, pe ovveyn
avakivnon me eraanc.



To peiypna {getan 2 wpeg e kabeto Ppuru)pa kAl a@ijverar va Ppuydei.
Exmigvetan o pukT)pag pe 20 mL awnoviopigvo vepo Ympic va awropakpuvei
AITO TI) CVOKELT).

6. A@ov PpuyOel 1) opaipkl] @A, apootifevial 10 otayoveg Seikt) Peppoivie
ka1 oykopeTpeital 1) aepicoeia tov K2Cr207 ne apotvmo Staivpa Fe(Il) pexpig
OTOV TO YPWIA TOV SLIKT) IO KUAVOTIPATIVO Yivel kaotavepubpo.

7. H Swuadwaocia smavariaufavetal yiud Tov Tu@Ao IPoodioplopo, 0rov avtl

Setypartog yprjoyosrorovvatl 20ml asreotaypgvon vepov.

L o

O teAlk0¢ VWTOAOYI00¢ YiveTan Baoel Tov THTov

mg/1 COD = (V1-V2)Nx 8000/V3
OTov:

V1 o oykog (1ml) tov Staivpatog Fe (IT) mov £xel katavaimBel yra tov tuv@iro
Tpocdloprolo,

V2 0 oykog Tov 181ov StaAvatog tov £yel katavainbel yia tov Iposdloplono tov
Setynaroc,

N 1} kavovikot)ta tov Fe (II) kan V3 o oykog tov Seiyparoc.

O ap1®pog 8000 maprota ta meq Tov oEVyovou.

I'a tov £Aeyyo tov Ipocdioplopov wropel va mapackevacdel Setypa pe yvooto
COD. Xvviotatat to 0§ivo @Oaiiko kaito (KHP). Oewpryuuea 1) tyu) tov COD tov
eivan 1,1769 g ava g KHP.
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