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#15190 4.2 Oxygen demand and Organic Carbon 1miut4mmﬂqmmniw

BOD, CcoD TOC
waste (/L) (mg/L) tmg/L) BOD/TOC COD/TOC
Chemical® - - 4.260 640 — 6.65
Chemical® . 2410 370 6.60
Chemical” —_ 2,690 420 6.40
Chemical _ 576 122 4.72
Chemical 24,000 41.300 9,500 2.53 4.35
Chemical refinery —_ 580 160 3.62
Petrochemical —_ 3.340 900 3.32
Chemical 850 1.900 580 147 3.28
Chemical 700 1.400 450 1.55 3.12
Chemical 8,000 17.500 5,800 1.38 302
Chemical 60,700 78.000 26,000 2.34 3.00
Chemical 62,000 143.000 48,140 1.28 2.96
Chemical 165,000 58,000 2.84
Chemical 9,700 15,000 5.500 1.76 2.72
Nylon polymer —_ 23.300 8,800 — 2.70
Petrochemical —_ - - 2.70
Nylon polymer — 112.600 44,000 -— 250
Qlefin processing — 321 133 — 2.40
Butadiene processing — 359 156 — 2.30
Chemical _ 350,000 160.000 2.19
Synthetic rubber — 192 110 175
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Acidity High acidity may be caused by industrial volumetric

pollution or acid mine drainage

Alkainity May affect water treatment, buffering or volumetric

algal activity
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Aluminium
Ammonia
Arsenic
Barium
Beryllium
Boron

Bromide

Cadmium

Cacium

Carbon dioxide

Chloride

Chlorine
Chromium (VI)
Copper

Cyanide

Fluoride

Hardness

CH 762

Due to water treatment, buffering
Dueto algal activity or pollution
Toxic pollutant
Toxic pollutant
Toxic pollutant
Toxicto plants

Due to contamination with sea-water or

industrial waste
Toxic pollutant

Presnt in hard water;, may be increased by

water treatment

May be increased by bacterial action or

corrosion

Saline water contamination

Added during water treatment

Toxic pollutant

Toxic pollutant

May be added during water treatment, toxic

at high concentrations

Important water quality factor, may be

affected by water treatment

AA,ICP

Spectrophotometry
Spectrophotometry, AA, ICP
AA,ICP

AA, ICP, fluorimetry
Spectrophotometry, |ICP

Spectrophotometry:  potentiometry,

ion chromatography
AA,ICP

AA,ICP

Volumetric

Volumetric, electrochemical, ion

chromatography
Spectrophotometty

AA, ICP, spectrophotometry
AA, ICP

Spectrophotometry,  potentiometry,

ion chromatography

Spectrophotometry, —potentiometry,

ion chromatography

AA, volumetric

95
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allFsmand umnypiidglnh Fmsinnedt

Lead Toxic pollutant AA, ICP, voltammetry

Lithium May indicate pollution AA, ICP, flame photometry

Magnesium Hardness AA,ICP

Manganese Water quality (staining) AA,ICP

Mercury Toxic pollutant Flameless atomic absorption

Methane Due to anaerobic bacterial action Combustible gas indicator

Nitrate Encourages algal growth; may betoxic Spectrophotometry, ion
chromatography

Nitrite Toxic pollutant Spectrophotometry, ion
chromatography

Nitrogen

(albuminoid) Proteinaceous material Spectrophotometry

(organic) Organic pollution indicator

Oil and grease Industrial pollution Gravimetry

Organic carbon

Organic

contaminants
Oxygen

Oxygen demand
(biological,

(chemical)

96

Organic pollution indicator

Organic pollution indicator

Water quality indicator

Water quality and pollution indicators

Oxidation - CO7 measurement

Activated carbon adsorption

Volumetric, electrochemical

Microbiological - volumetric

Chemical oxidation = volumetric

CH 762
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pH Water quality and pollution indicator Potentiometry

Phenols Pollutants Digtillation = spectrophotometry

Phosphate Productivity, pollution Spectrophotometry

Phosphorus Water quality and pollution indicator Spectrophotometry

(hydrolysable)

Potassium Productivity, pollution AA, ICP, flame photometry

Selenium Toxic pollutant Spectrophotometry, neutron

activation

Slica Water quality indicator Spectrophotometry. |ICP

Silver Pollutant AA,ICP

Sodium Water quality indicator, may arise from AA, ICP, flame photometry
saline contamination

Strontium Water quality indicator AA, ICP, flame photometry

Sulphate Water quality indicator; may arise from lon chromatography
pollution

Sulphide Water quality indicator; may arise from Spectrophotometry,  volumetric,
pollution ion chromatography

Sulphite Water quality indicator; acts as an  oxygen Volumetric, ion chromatography
scavenger

Tannin, lignin Water quality indicators, pollutants Spectrophotometry

Vanadium Water quality indicator, pollutant ICP

CH 762
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Concentration
i

N\
Hg
Hg?* /
Redox 2 Hg®* organic
i Hg Cl;~
potential 9% («=—)| substances | rreS H CH;Hg X
eltc. %ng* inorganic
substances
e.g. Si

Hg*" inorganic
substances,
e.g. Fe, O,/
MnQ,

Compiexin Concgp - Contgnt Activity .
9 Hg of nutrients of micro- Concentration
substances in bottom in bottom organisms of DO
sediment sediment

7N 41 mafdsunasvesgluuuvesmsilszneuvenlsenlunmaainig

o g
4.2.2 MITUAILH ( Analysis)
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4.3 Wemwnuazlumsn (Phosphates and Nitrates)

4.3.1 umaann ( Sources)
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432 MIUANEY ( Analysis)
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Orthophosphates H,PO;, HPO*, PO¥, FeHPO}, CaH,PO;
Inorganic condensed

phosphates:

— pyrophosphates H,P,0%, HP,0}, P,0%, CaP,0%

— tripolyphosphates H.P,0%, HP,0;, P.O}., CaP,0%

— trimetaphosphates HP,0%, P,0;", CaP,0;

Organic orthophosphates:

— glycosophosphate
— inositylphosphate
— phospholipids

— phosphoamines
— phosphoproteins

glucose-1-phosphate, adenosine monophosphate,
inosityl monophosphate, inosityl hexaphosphate,
phosphoglycerides, phosphatide acid, phosphatide choline,

‘phosphocreatinine,

phosphoarginine

Organic condensated
phosphates

adenosine-5'-triphosphate, coenzyme A
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MmN 4.5 asndsznouwnanluialasn

23A15znoV

unaafuda

»
NANTZNUADIYAIN

Oxygen-demanding substances

Refractory  organics

Viruses

Detergents

Phosphates

Greae and ail

Sdts

Heavy metds

Chelating  agents

Solids

Modily organic materids,

particularly human faeces

Industrid wastes, household
products

Human wades

Household  detergents

Detergents

Cooking, food processng,
indugtrid ~ wastes

Human wastes, water softeners,

industrid  waste

Industrid  wastes, chemica

|aboratories

Some  detergents,  industrial

wastes

All  sources

Consume  dissolved  oxygen

Toxic to aguatic life

Cause disease (posshly cancer);
mgjor problem in sewage
recycling through the water
system

Foaming adversdy affects visud
appearance, prevent grease and

oil remova, toxic to aguatic life.
Alga  nutrients

Adversdly affects visud

appearamce, toxic 0 aquatic life

Increase water salinity

Toxicity

Heavy metal ion solubilisation

and transport

Affects visuad appearance,

harmful to aguatic life.
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M’ +20H" - Mn(OH)7 (4.1)

Mn(OH)y + 1/2 02 — Mn02 + 2H»>0 (4.2)

¥ =) a8 9/ |
@ hideondau vz Tdpznourveaaunsn 4.1
2. IM3azae MnO; Aensadassn MnOyexgneend ladaoe K1 luaisazate

11FN|

Mn02 + 21 + 4H" = Mn”T + Ip + 2H)0 4.9

3. iimslTinm ved I hins InmsadremsazaroinasgulndoulsTo

8
Fana ( NasSr03) Teetviwdlududufimmes

82032- +1Ih — S4062- +20 (4.4)
g/ o e JoJM
PINAUMT (4.2), (4.3) 1Az (4.4) 92 laanuduRusAe

NHINAUYAV O7 = I INAUY VDY 82032'

l = cl L] :l o u’/‘ A
mImmeendunazatneg iusiherni1d Tasldi luihniina
$UWILIZRT (selective electrode) FMTUITRTINMIDBATIAU (58071 Mackereth

:l S y o o g
cell (310 42) FHaziilurlsy Tombnamsizawsoshean l ldwenenlfiia
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e Tun Pb + 20H ~  PbO + H20 +2¢ (4.6)

/ Lead anode
-

I

3

/ Silver cathode

11

] [

a3

Oxygen-permeable
] — membrane
;/
Potassium hydroxide
solution saturated
with potassium d
hydrogencarbonate .> .\
i ™o
31U 4.2 Mackereth Cell ©-fing

4.4.2.2 Biochemical Oxygen Demand (BOD)
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4.4.2.3 Chemical Oxygen Demand (COD)

' o N =) a = Ao o a a v
A COD L'ljuﬂTi'Jﬂ"]Jﬁ1J']iu‘UENE)ﬂﬂ“ﬁi%ﬂﬂﬁﬂgﬁﬂﬂﬂﬂUﬁWiﬂuﬂiﬂﬂ

ausngneend lad 1dde davend ladedausy wu Tdmdowlalasun lunia

CH 762 . 113



° v 9 Y A w Al ‘o d a Y ' A- a
Auzdududu vie Idmdounlestanuuaiiauat 1 Iuded 1 ngamgige a1
P =Y o :’ a = PR o =Y o a N
hannsegaeend lad 1duih JadSinanmniunevesmseendlad ndsnn
A ° yA A Q = lfdw - U =y
namdmuameldtenlandmua a1seend lndndinunasegritsuinldlae
Qs ] L] 9 .u’w ] a =
M3 IMnsa (20019 194 dreasazatenasgiu ilesSauen Tuloudama Taoll
o =) S A A o o o =
o5 15on Wb uAnmes wiald loToau-15lodamn ) sdmrndSuw

a & w PN a ol ¥
Y9I0NTRNGIANYa TNV 0enT ladngnldtua
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Biodegradable coD

|-—

R s

AN

Non-biodegradable
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4.4.3 wanszny ( Effects)
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[ T e ] Paper
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4.5 NIA (Acids)

4.5.1 BATINH ( sources)

- ¥ . o a 4 4 4
uawy“luuwmﬂmmmnumw:mﬂﬁummmﬂmm:maﬂaﬂmmﬂ

=} ] =4 T =, LAY o T |
MUDT HUANISEUNTHATIWT00ENT ladusda 1We 19U iron pyrites ( FeSy ) 1
nuluiuy

+ R
DFeSy(s)+ 2HpO + 70y —> 4H +4S0° 4+ 2Fe” @.7)

d = 7 o -]
AN (1) vzgneend ladidluman (1)
2+ + : 3+
4Fe" +09+4H —  4Fe +Hy0 (4.8)

=Y r a  as =y Y +
wén (1) 9z Toendlad iron pyrites Ao TaoduiuiesgasArdnduit Fe’

o a g :f o
(WuaseInIaainaesE 9iu)

3+ 2+ 2- +
FeS» (S) + 14Fe  +8H0 — 15Fe +2504 +16H 4.9

) [ A ) av L
prdandnay quasnnuiiunsalninnndunsa 1znailuse
= A o :§ 3/ U = d{ =y A d
ADIA THITOINARENNSINA TIWIINMFIHT IHLVBIDTHAULAIFOINGDY 9 N
= I 3 = L4
Hasdsznovvesdamesuaz lulasmuwilussddizney szifaoon ludwns
ar o 4; =§ A :’ 9 ot Y -
Faosuaz lulasmuiy Fueazasie: ldnsadarfinuaznsalunin

CH 762 117



452 M5IA3IEH (Analysis)

aa . 4 o . A @ 1
Ismsndengalumsasmanmanuiiunsavewi Ao msiam pH
& ¥
W o = J lA 1 as o/
Taoms 199719 pH duilinsasenazawagaietsezeglugliuiuands msia
[] 1 1 9 ¥ 9 n’;l Addy [ a
pH 9813310 9z b anuiuduvesnsaiavua e dalalaems lnmsadu
Y s (d ad . ' ) ' .
WA 1aondummAes nidasunyasdnal pH Aeud13g3 1%U phenolphthalein,
' ° A ' ‘I [ .’f = oA
pKi =8.3) szgninunldme Winilahnsasewhuinliiser Swndenly
»

»
= =y [ ] 1 ] % A [
BUAININDS 11 methyl orange ( pKi = 4.5 ) mwiznsauiminiungniald (nsdiid

~ 4 § as o 'Y 1
o1z dilse lowmsznsaundnezituduasisunnniy)
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4.6 & y?l azpivnion ( Soaps and Detergents)

4.6.1 UWAININ ( Sources)
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2 Ci7H3sCOONa + Ca®* - (CyyHysCO0)Cad  +2 Na*

Water-insoluble
organic matter
may be entrained
in the micelle.

[l @ 14 dv 1 -7 @’ - = T ‘;
daunadnrenes luailanil 0d19'15A8 nadnWenssTnadododua
L 4 .
doumnnd1 ajezgnidreennimilusssumaldizng Taemsanaznaudae
) A o aa a a - ¥ v o
© unaeumsenimoy madnwenvzlinnunimuluFunadonlduiunit medn
a d 14
Wenydausnildlumenisdlsznendin msisznevlelasmsveunsiulsns
2 ' . ' 4 Y
Fevz Wimmsavh ldunnaans18ire 9 TasuunfiGeludunadey Jymiiviedu

= '
gusaeyus 18 Taemsndsuutdasle Tasarsvoudluldns g

120 CH 762



JAR
u + ! . . .
O Cationic O Amphotericv Non-ionic O
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Sulphonated ABS G Hys O $0;Na*
aromatic
hydrocarbons
Sulphonated Secondary sodium C5H;, 50, Na*
aliphatic alkanosulphonate
hydrocarbons )
Sulphonated Sodium a-olefin C,H, S0, Na*
a-olefin sulphonate
Sulphonated Sodium lauryl CH,080; Na™
polyhydroxy sulphate
alcohols
Sulphonated Sulphonated C,¢H;,CH-COOCH,
I

fatty acids palmitic oi] 80, Na*
Sulphonated Lauryl-sulphonated ROOC-CH-CH,COOR

' |
maleic ester succinate S0, Na*
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Ethoxylate of polyhydroxy alcohol CH;(CH,0)( CH,CH,0),H
Alkyl phenol ethoxylate R- O(CH,;CH,0),H
Ethoxylate of Fatty acid : R - COO (CH,CH,0),H
Alkinonamide of Fatty acid R - CONHCH,;CH,0H

4.62 MINATEH ( Analysis)
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4.6.3 WanszNY ( Effects)
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4.7 e WANINY (Pesticides)

4.7.1 uvasNu ( Sources)
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Intended pathway
for pesticide-

F - Crop — Target pest

L Agricultural __jHarvest
soil
“~——» Animals

L Erosion,
Pre | itation leaching
Actual pathways v
of pesticidein 4 : Especiall
Y
‘ L'—b Fresh watet ———— Humans -«

the environment
groundwater

h——»  Ocean

\
gﬂﬁ 4.9 The actual pathways of pesticides in the environment, including living

organisms. (The intended pathway of pesticides is shaded)
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1. gsufingivalszion Pyrethins U0z Pyrethroid insecticides (311 4.10)
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gﬂﬁ 4.10 Common botanical insectides and synthetic analogués of the pyrethrins
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1,2,3,4,5.6-Hexachlorocyclohexane,
Gamma isomer (Lindane)

gﬂﬁ 4.11 Common organochlorine insectides

3. ﬂ1ﬂi1uﬁﬂ3ﬁﬁﬂiz!ﬂn Organophosphate (OP ) insecticides ( 31]‘?1 4,12)
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g‘ﬂﬁ 4.12 Structures of methyl parathion and chlorpyriphos
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g‘lhql 4.13 Malathion detoxification in mammals

4. sl ungiva)szion Carbamates (i 4.14)
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Carbamic acid Carbaryl
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gﬂﬁ 4.14 Carbamic acid and three insecticidal carbamates
5. aminudngnlszian Bipyridillium herbicides ( §U 4.15)

v o A = L] ar
Wlugnai Tonanllsz@nsamgann HlumsauguisneludhuGeu

HazINEAINITY

)
Diquat ~ Paraguat
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6. Trizine herbicides ( UM 4.16 )
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wazezgnriatenNuiluiiy Atrazine 9zgnldundunind1nIng Metrabuzin 9z
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Atrazine Medrabuzin (Sencor®

gﬂﬁ 4.16 Structures of atrazine and metrabuzin

7. mludagnrsetan Chiorophenoxyacid herbicides ( §Ui 4.17 )
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2,4-Dichlorophenoxyacetic 2,4,5-Trichlorophenoxyacetic
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gﬂﬁ 4.17 Chlorophenoxyacetic herbicides
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8. el nufngNuLlszianduq Other herbicides ( 31 4.18)
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3. Chernobyl Ukraine ( 1986 )
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Radionuclide  Haf-Ufe Source
c 5730y (B) cosmic irradiation of "N
gj 300y cosmic irradiation of *°Ar
by 1.4 x 10° y Pa) 00 1% of natural potassium
Ra 1620 y from decay of 2*U
2opy, 2ly from decay of 2%y
0Th 75,200 y from decay of *U
24Th 24 from decay of **U
0sr 28Y (B) from reactor and weapons fission; these are the most important
By 8d fisson products because of their high yields and biological activity
YiCs 30y(®)
“*Ba 13d from reactor and weapons fission, listed in order of decreasing
®Zr 65 d fisson yield
Hice 33 d
#Sr 51d
60,
Co 5.25Y (B) from non-fission neutron reactions in reactors
*Mn 310y
“Fe 27 v X) from 3*Fe and ¥*Fe by reaction with neutrons in wespons hardware
29py 24,300y from neutron capture by 2*®U in reactors and weapons
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