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DO IN WATER

Oxygen is poorly soluble in water. The amount of oxygen in water depends on
physical, chemical and biochemical activities taking place in water body .The
solubility of DOin water at saturation at any temperature & pressure is given by
Henry's law .The saturation value of DO in water is of the order of 8 to 15 mg/|
depending uponthe temperature & pressure. At 20 C temperature and standard
pressure the maximum amount of oxygen that can dissolve in fresh water is 9
ppm. If the temperature decreases, there may be more oxygen dissolved in the
sample water.

PRACTICAL RELEVANCE
DO level Water quality
0-4.0 ppm Poor, undesirable odours, Effect aquatic life
4.1-7.9 ppm Fair
8.0-12 ppm Good
12+ Retest

1. Fall in DO levels causes undesirable odours, tastes and reduce the
acceptability of water for domestic uses.

2. In aquatic life, as DO drops below 4 ppm fish and other species are affected.
When DO level is below 2 ppm fishes are threatened and may get decline.

3. Determination of DO is important inindustrial purposes. In steam generation,
DO is important factor causing corrosion control of the boiler materials.
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ETERMINATION OF DISSOLVED OXYGEN BY
IODOMETRIC TITRATION METHOD

. SAMPLING

FOR DO determination:

{I} The sample container should be made of Glass/ BOD bottle, The sample water should be
taken In a stoppered bottle very carefully without any alr bubbles which could raise cxygen
level by aerating the sample

(H} pinimum sample size should be 250ml and type Grab,

[ill) The sample should be analyzed Immediately as recommaended within 15 minutes.

Location: Date & Time of Sampling

Sam Sample Sampling Container Sample Preservation Max.

P Described as Source Size & Type Storage

No. Recommended
Il. THEORY

Dissolved oxygen (DO) s determined by (Winkler's method) IODOMETRIC TITRATION
method. However since dissolved oxygen in water |5 in molecular state and 15 not capable of
reacting with &I, therefore an oxygen carrier is to be produced, which enables the dissolved
axygen to take part in reaction.
Thie method introducing adding of Conc. Soln. of MnrS0, and alkaline KT into the water
sample. A white ppt of Mr(OH); which is oxidized by dissolved oxygen present in water to
give a brown ppt. of MnO(OH), which acts as an oxygen carrier to enable the dissolved
OXYEEN Lo take part in reactlon.
MnS0, + ZNaOH —— Mn(0H), + K, 50,
Manganese Hydroxide
4Mn(OH); + 0 — 2MnO(OH);
Basic Manganic Oxide
This MnO{OH ), In acidic medium dissolves to produce (0] which Is also In acidic medium
Oxidizes KT and liberates free [ in an equivalent amount of dissolved oxygen present in the
water sample.
MnO(OH); + H;50; ——— Mn50,+ 2H,0 = [0]
Nascent Oxygen
[ﬂ] * HgSﬂ* + 2Kl —» I{JSDi + H_lﬂd* |;
Free lodine
This liberated [, Is then titrated against standard hypo solution using starch as an Indlcator,

I; + 2Na;5;0; —» Na;5,0, + ZNal
METHOD

Ill. PREPARATION

Apparatus: stoppered bottle 250 ml, pipette 5 ml, conical flask, pipette 50ml, burette

50 ml, syringe Sml.

Chemicals: Mn50,, Alkaline ki, Conc. M, 50,, Na;5,0,,5 H; G[Nf” ). starch indicator.

(i) MnS@, soln.:- Dissolve 5 gm of MnS0, in d.w and make up the volume 100ml.

(ii) Alkaline Ki Saln.:- Dissolve 40 g NaOH and 20 g KT in d.w and make up the volume to
100ml.

{iii) Cone. H, 50, 5oln.:- Take nearly about 50mi of Conc. H; 50, in a bottle.

(iv) Ny 5304, 5 H,0 [N,.f 40/ 50ln.- Dissolve 6.20 g of Na, 5,0, in d.w and make up the
volume to 1lit.

(v) Starch saln.:- Dissolve 1 g powdered starch with d.w to form a paste and add 100 ml of
bolled water to it with constant stirring, then boll for 5 minutes and then cool.
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. PROCEIURE

{A] Stundardisation of Na, 9,0, soin.
1. Rinsod & fillad mp the barsths with Na, 8,0, sain.
Z. Ainged & plpeted cut 39 mi std Ky Cr0, Soln and takan In & conlcal Sesi.
& 3 mi Kl soln [y Mpwits) and then Sml vone. H; 30, suin {oy cwings) ane added o i
and sovered the moelrth with waich gless. The mbdure s Shaloen wel and now the scin
baeomy NEEP BROWM Codouir fdus to B rethon oF Locing)

K, Gr,0, + UK + TH, B0, = 4K, 30, + Cr, (50.J,+ TH,0 + 31,

deop brosn

i, i Is thon tiruted fiborsted ;) agalnet Nay 850, Soln unill the brown oolour fndes s
paale ywlloer oodous,
0. Nonike, Irl 3Rarch S0in i adie [y CTINge), then the 3o tums DEEF BLUE Colgyr.
Lot thve itrwiion urill us colour deppeare [srving B GOLOURLESS Soin (Ewd

Iy + 21, 8,0, Na, 8,0, + 2Nad

g # SRarch = Bearch |,
bius complex

(B) Determination of DO
1. Rinewd & Milnc ap the beraiis with stassi Ne, 5,0, Soln.
2. A Known amcust of Bample watsr (Bay Z50m() s takea § sioppored bottle.
3.3 miMnuo, Boin (by plpwtie) s added, dipping the srd well below the surface of waler.
Ao, Il ABGREN - lodide-aziie Join DY DiDwils) 4 added And anaken Wall
& Appearance o’ lrown ppt (of basls mangenic oxkde) indicries the prossence of DO.
Tha ppt la allowed to form ad sedile down

Mndo, + INacH = Mn(DH}, + Ne 80,

¥in (OH), + Oy = 2Mno(OH),

brown ppt

D. 3inl conc Hy B0, Soin {by Syringe) s sdded to N end stoppersd the bolile. The Mbdwe
in Bhmicon wall to dissoive tha ppt complotaly snd now thae eoin bocoma DEEP BROWN
Colour (dus o [Bsrwtion of lodins)

i (OH), + HoB0, = Mnso, + 2H,0 - 0]

[O] + 2K + Hy80, = K50, + HyO + |

deep brown

B. Rinscd & recnsired sark 180 mi af tha shava sain snd teicen in 8 cenlsl flask
7. It Is then theated (Ibemdnd |,) againel Stand Ne.8,0, 8oin untl| deep brown celour
Tachos Lo pode yollow colour,
8. Now, kmiasbarch Indicabor sain {lny syrings) o added, when the Sain tums DERF ELUE
ol Sondinued the fitrplion el biss colour dissppesns Ineving & colouress Saln [Fnd
poani)

g # 2Nsy 6,04~ Ne, 8,0, + 2Nal

Iy + Starch = Barvh |,

blme complex
Seangh I+ INR, §,0.= Mg, 5.0, * 2Nsl » Farch
colourtsss
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5l.No.| Vol.of Vol.of titrant Na; 5505 used, ml str. of str. of
Sample soln. Vs, Na;5,04 water
Taken, ml
v, initial final diff N Ny
(V40) ? |
Vi, = V3N,

(water] (hypo)

= Hiy L
= Ny =50 % %0 (N)
Strength of dissolved Oxygen = T:ﬁ /[)lf X 8 g/l [eq. wt. of O, = 8]
¥
= —1- X8 y(xlnuu mg/L
= mg/L
V. RESULTS & COMMENTS
Standard Value: Experimental Value

as per
Comments
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