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3 e 191313Y | EGTIMATION OF TOTAL HARDNESS
Dbsavaton - tandawd colution  of disodwump eoro ...Oh L_ OF WATER BBV EVTA METHOD — e
¢ Pt RS farparadion of 5HANC -
salf of EDWM ) B '.I._zn'_ﬂtlplt‘
1. ot o botlle d EOTA salt = G816G q _ -Hovdness of wala (s due to the pueserce o
colcium and magnesium  Salts  in  water . Ethylenediomine
9. Weght of emply heHle = z.3eqy g bedraacetic  add CEmA) {ims  complezes. witha large
_ __|oumber of cobions  induding  Ca® and  MgMions
=, Wught _of EDTA saH __2.ouir Rcordingly , @t is possible io  deteamine the totol
9 hoxdness of  woler—  ysing EDTA Teagerd
! - leight of EDTA salt X Y o
Mooty of BB 2P T~ HOOC = H, C Cldy — cooH
r VMolecuby weight of EDTA saH f‘g—wg__m} |
' N - 1 —N
' - 2.0u) XY 1 SHttg l
__ Sl _ || HooC — HeC CH, —CooH
= 0.0220 M |
i |' EoTA (HeY)
C Pant B: Debeymination of total  havdness of water compl  — |
! *iunL.—_Haﬁ (Hy - coong.
BuveHe : Standod EDTA  Solution _I| — . = [
: 1 N —CH=0l N
(etical flask: 25 av® wales Sample + 3o’ of NH;=NH () | NaooC - H i .L’.‘H,—C.E:{]H
L buffer
| Tndicator : Eviochwomne  Black T ‘ - NaHY
T End pert : Wine ved fo dear hipe _— __T@,,en_m moleeule CHyy) has  hwo  casily yeplaceble
1 —thydieqeh ions and _the wsuifing fon  af¥a Bnisation

—Jmay be  yepresented Qs HNYT The latter foums
J Compleres  with metal jons s {ollows .
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s gmd""'_f]-__f_l‘i3 e i ] Where M 15 (a3 and wg*t preent in wate,
stial 0ading | 0.0 o0 ] @8 | Reaction (1) can  be Gmitd out guantiatively ot pH
N of 10 using Eifoachiome Black T indicnm . Since -he
unlume of EDP | 4.3 / 4.y 4.9 Hon  involves  Jhe  Dheiotion of HY jons, o bufin
n dowd mtﬂ’a!' ) | _lmidure hos 40 be psed fo maintain o phoof 1o
[ e _ buffy  mhdwe uSed in the dilvatlen iS5 NHeNHG
 caleulation® —[The hmdneas” of water (s usualy eipressed fn dexms |
| — 3 Mof  ppra”Lpoats  pes milion) of  (all,. Since EDTA
volume of EDTA usd = L st (free acid) s sparingly  Scluble. fts  dicodium  sali . :
f o naHY is used (oo pPrepaning the  tragent !

| yococm? of M EDTA = 100G of Catty

[ (Ooleculay mass of G@@y=1p) | Procdure: ‘
D14 em? of 0,032 MEDTA= YU X 0:022 X JO __lemt n: Pupmintion of Slandard soluftn of disodium st |
I 000 X 1 — n£-_ _EDTH I
| ¢ — | laleight the ull.iqfnnq_' botle  Containi obout 259 |
| = 00317 c g of CacQy/as udef o giandivm salt of EDrA accurately Lﬁ?\q an uc.thc:.t
[ havd water balance and note the weight Transfer the qgstals |
P . : . —_lcaxefu onte o {unned —placed e
I :L.: Total ha_xc:lna(ss of the _gmn,/;ﬂ:a{er Sample in parls _mlumtlgl_g_ﬂmh‘;and ¥ecord ihf_y uu:uﬂélt En? +h¢_en~nlu
[ L o mittion (ppm) = C,éﬁ 10% ppm of Caco, —_hutighing ~Bur n exchange  water dhaougy dhe
! 5 ot 1 Il_4he cwgstals 40 Wn down indp  the
| ¢ — sk, Add 5 ml Ammonia solution. Wash the funnel
: L 300 _ppm of CaCOy —Jjwith _ion _exchange  wader  and  vemove he  funpe)
¥ DMssolve the  cwystals by Swhling -he -flash qerly.
¢ —fDilute the solution  up t0 the mavk  with on
/ —fexchange watev,  Stopper the flask  and min the
| —idution dhoraughly by invating the Qask  sevemal times
e . _—— - —_——— APSCE —!
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_rmm:l‘\:f‘dm:l:‘_'mﬂ colulion (Moh'S salt)
u - G.820%
of botlle ras aystals = —=="% g
hieight
. . pottle = 3:81% 9
| . Waght of Pt e
' ) Fas  oystals = 3.0081 q

| % Weght ©f

of FRs soution= ldght of 75 X1 gr e 2%

L ppamalk {'!j

fquivalent wught of Fn;
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" Bach TihaHon - Estimation of 0D of Waste Wade s

| BuwtHe: Sta
f (onian! {lask:
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l Tndicatoy : 2

rdard  FAS Splution
asem® of waske water  sample + 10 omio

standend  potASSI UM dichtomate splution 4241
of 6N HsOy+ boiling chips » veflut the mixior

for haf an hout, coo!
-3 chops of 4ewpin

F' Ed point ¢ Blue quen 40 veddich brpwn

[ oo s DETERMINATION OF CHEMATCAL OXMEEN |
DEMAND (CODIOF WME GIVEN TNDUSTRIAL  rec [y

__WASTE WATLR SAMPLE. e
Painciple: _

The chemical orygen  demand (cop) test is

Hhe

| ettensively emplogd s Q. Means of _measuring
pollutional stiecngth  of indusirial rwasies Chemical oayged
total quantidy of oxyged

dumand i5a  mxasure 0f the

yequived fox  Complede puidatin of Organic. compounds of

wosles to co, ond water by a Sliong oyidising 0gent.
N SuTveys

|

~ his__poarameier s po@iticulariy  valuable
designed to determine the  Iosses 4o Sriecr sustems
1elabively shot e

Results may be obtaind  within A
and _measures daken th comect  eoovs on the day cthey

1

—Jocur -
i _wale  cntalns  exganic  impurities  which

linclude straight chain  aliphatic  compounds ., aromadic
ocds and other

1 hydiacarbons . stiaight  chain alcohols .
thain  compounds , acedic ouids |

_ Jeudisable materlals . Straight
| edC, oot Oudised move effectively wohen Silver  sulphade (s

odded ns a codalyst  Bub  Silver  aulphate  aeacts with

j_ril.lmi.d;s_m?jh:. waste _wota {0 4oym  paccipitaies
|which gve” oxigised only partially by this  procedue.
|| This _difficully % ovacome by adding mexcuric sulphate|

— 4o the scample.
A hnown volume of the waste gater iS5 vedlused

__wtth_m _of potassium dichromate  sphution  in sulphuric
__Jacid medium and in the  presince bf AgqaGos ond Hgsl, |

| Polassium  dicdmomate  Oridizes all  Owidigable impurities
| The omeached  dichvomate 16 estimated by
againet  standazd — FRS  solution (Back  +ibation) using
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~Nplume o Fas 1 202 ‘ 95 | |
wn down e | _.l_ ol

Volume of P

umeacted k¢
Ge +he volume by alne

of FPS congurnedt
given by the etaming )

Blank Thation (Value 10 be
blanh fitrations 30.0 ' ¢

Volume 0f FAS usd e

Caleutation:
| soco m? of IN FAS solution= J eawivalent of owygen <

2g of owgn(or g x30° mg of 05)

10.6 N FAS Slubion = 8 x103% (C-b) ¥ N of

L e 3 of
(c-b) om0 e

- ax\0°x 19-6 X 0:0309
R N e
1000

] =

s used for back titation= _19-5 av’

_leotossium dichsomiate

_ ®ichange  water and

s N

ERrTTITE
-

| fe1r10in  indimier . —The amourd of Fala,la  mpnsumec]

! covesponds 10 the 0D  of wasle water sample. Ty

| mlcuwdale tws . a blank fitration  withoul  waste ok
{ Canvied  out

| sample 5
V6,05 + EFc60y + FH380 — K504+ Coa (80t 3Fe (500 ), 1
I = 4 Hal
Fe(CaHaNs )Y +e —s FelCupHaNs )
| Blwsh  gren Readdish byown
[ (3 30- phenandboline-von T carnpler) Fenoin
Procedure :
| Pirparation of standoid
Wedgh abowr 2.5 gpame of Moht'S  sall  accusately
lioto o 250 av®  ~yplumelric flask. Pdd twp desdt bubes of
_:l_dilut; sulphwic acid. and  disschve the mgefals.  Dilute Hhe
L ooluton with 4on erchange water up to the mais and

Mo ‘6 salt golubion (FAs saf)

4 ghake el

Eﬁ(.tcj'u _Ttradon =

Ppee ot 250 of dhe wasle  water  sample

oniml  Qlask. Pdd 10 em?  of clandord

solutlan followed by 30 cm

6N sulphuvic acid C condalning  Stlver  sulphate ) wuitt

| conslant shaking. Add  boiling  chips 1o the flask

| Pdtach o aeflux tondenser  and yeflux HPhe mixduye 46:

ihﬂl( an houv. Ceol, wash e  Condenses with ion
-vansfer dhe  washings 4o the ash

nto a
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- aste wale sample Contains =
| 500 Lm‘ of wa
{ [ =3 X 1000
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DATE " s | ERPETTITLE |——
.o |
L= RS i 6] |
i

| Ddd o3 chops of femoin tndicator and titiate aganst

stondmd  Moh1's  salt solution  until 4he solution duins .|

Hom blue gieen to wddish  biown  Repmt 4o

JResut: ) | _
_5,c0D of wnste woter samples 103962 _may of 0 pr dne’

Qoueeing.  values.
Bank Thation:
Prpdte out 1o o of standard pottassium dichem

xe solution. Add 4 qesk tube of 6N gulphuvic Qeid
2eflor 4br half an hour. |

Ceontai siver Sulphate),

| Conl and add 9-3 dwps of {emoin ndicaipr. Titiate |
against daadavd Mohi's  gatt solution  until -the !
colous dumns from blue gieen 0 yeddish  own
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CRSERVATION
*mdﬂ'ld H;,C'l;ﬂl SGttﬁlnn

| : on of S
Mt Preparaiicn .
. Weight of botte o (1,07 CWUSHA -__EL_%?

Lo, wege of unply botte © 23686 _g
- = (6258
3. Weight o KO oystals 05 4

' Nowralty of K017 Wught of &,(,07 X Y

Eguj'\.rnitl'ﬂ UJ!J'QH of 'Iﬁ,h,Dq

S

05258 X 4
ug

T 0.0429

N

| ot B fobimation of Iy

[ Bunttte - Siandord Ws6,01 Slution

La.,

[ Gonical flash: 25 an’ of TVT bar solution 4 Y™ 4.4 con
i HCl, heat + 5acl, dvopwise il colounless +
| 2 duops~ 0 ercess, cool t KM 4 Holy Shake
F wel + 344, Hy0

- Indicatoy -

| ndicatoy - stGE (“05] ftlf:‘.lncﬁ)

' end point :
I poi No thange {n 4he colouy of indicatpr when

I
-

_ a d@ﬂ veadnn mivgyye is bvought in contad wh

I ————EEEEEEEE

we U202y

| Principle :

| esantial for an 4ype Of
\manufacduied using virgin bon. 0. TMT bar is elecholysed |

—SMATION OF PERCENTAGE OF TRON |
‘iﬁ%? BAR USTNG STANDARD POTASSIUM e oo 4|

e

mechanically tested bars (VT bas) o
conshiuction  puiposes. Tt 1S

__Thamo

lina_soludion of sodium biconborade Con inerd  elecholyte J 1o

g femic_owude. Fenic, oude so fmmed s freated with
| at1 Hel to fam Fedy Since oo 1o

Felly ia alwady in

| indimtor. The
_ I measuve of Hhe amount of on  presend 0 Yust soldion

Ahe highest possihle  Cridatien state (R, it is fivst
mduced b {arous state by wsing o glight  excess of

o Walx,04 \sing polassium ﬁ“ﬁf[qﬂﬂldt as an  etianal
volume  of Walu0s ensumed & a

_9Fls + SnCly, —> 9Fecl, + Sncly
Fenic. Stanrous Fenous  Stannic
chioride  ¢hlovide. Chigrvide  chiovide

Sncl, j’_}z@_m@ —— Hg,q, L+ Sy

o (— T . Meraaous
—f———hioide dhloaide.

__CR”;&F:}' + _E_”_)w:_& () -
| BuD ¥ wunti ge —wa0d +3n0 —(2)

APSCE

Then, the solublon s dihiated. with  standard  solution |

slaneeds  chlovide. The exiss  of glannous chiovide addd
is_cdeshoyed by adding sohnated  solutlon  of Macuic |
chimide, Since  SnCl, con Veduce potassium dichiomate
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" CALCULATION
Nolume of im0 ugd =~ 1SS - oo

‘Weight of AT bo h 5@z (.055 gﬁab:gw})

000 cm® of AN Bp(1309= 5585 9 of Fe() equivaknl of )
195 go? _0:0u28 N KG,0F 55.85 X 155  XDwoym

oo ¥ L

= 003 4 o R/ o
of Sludion

- ,/
., Pacerdage of ton in the given TMT bav gpludion =

| i 0.3 g X 100
wu’th of ™M1 by

| —_—
| Adding C) & €Y
_!;_'SEL“_ 1__{:]10:9'- + W Wt

s R + 903 YD

I oy [Fe (D]t 3Fe —— Fea [Fe (M 1o + 6K

Fenous i enicyanide

(Blue )

_ Prpcedune: | )
|t A2 Pepmabion of stardord k(303 5 0luhion

|t B: Eolimatitn o Tron.

fosk . Dissolve 0 ipn  exchange waiden ond  dilide UpIo
| dhe etk and Mk wet.

into_a dean conical flask. Add o quaiier. dest dube of
 leoncenhated HEl _and  heat the  sdlution 1o boling RAdd
__lstannpys  chioride 4o the ot solufion diop wise 1l
the galow Solution  tuans colgurless.  Adel 2 maore duwi
o enswie tompede —Yeduction oot and _adda quarter
est tube—of meranic  thiide  Tapidly. B sillky white
| precipitade of moowous  chlmide s foamed.  Add one
| dest qube of hon exchange waler . Plae g numba of
diops bF fAueshly  Dreponed  polassiumm fewicyanide Indicaicr
_lon o wax papti. Add o small quantity of  potassium

| dihomate flom o buiede Yo the  conical flask
Lcontaining Aust Seludion and  mix weld  Remove Q. dap
of dhe soluion. fiom. the conical flosk and baing

__Wifigh obow 135 g of polassium_diamoic
_acaatdy  and hansfer {0 o 250 u® yolumenic

_Prpete  out 25 of the T_".'_‘?I:baa- Solution
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caleutadion
.p.03V X 100
2B T o
0. 055

- g.qu5 x 10"
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DaTE | EXPTTITLE e q
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i in  condocd witha  dwop of the Indicator on the was
ppa. The colow Of e indicatn  tns blue  Reapeas

-_ _agrecing. values.

4his_opaation afitr  adding 1 cm® moe of dhe potassum

Aicksomate solution The  indicator s blue a5 long 0s |
the ichatfon 1o inomplele  Centinue 4he titration. by

adding Gncaemerds of 1 em? pf Ka(r,09 @b a time ard

desling as above 4l a diop of dhe mixdine Hhils 1o

_pioduce any colour with the {ndicior  dig,
| CNote: (ean the glass qed  afler evory test Pma:u
4he Hiiation by fahing anctha 35 un? of the_vust
solwdion_ This_ {fime _add most of the potassium dichiomak
mluhun_y;mfd_aia. sheich and_ then Hiiode diwpuwise
My Jhe conlents O the fask ofter evay addition
Land dest o diop of the fitiated mixtuied with o dop
| of the  tndicatm 08 desaibed above 1l the wiow of
the indicator  dwop dots not  thange. Repeat o1

._...)'ct
_Emmingt Df_mn_'in_'tbr__ gm.n IMI bay  solution=

63

1 *‘v_ e
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o (Seconds
Wlated 'ﬁm ﬂ“f——
T I3[ 54654l =98 8 o
5. | 0*5:{4—0-6159( i
3. o+66“-‘35”‘ —
Fhan dime , tw = S56.6 o
TP T T L —
[ nquid 9. p4ustd -Ug sec - |
| & Dtug 1l= U3 sec. §
Mean bime s us-6 -
| -
| (ALCULATION :
| Labovatowy kmpavatwe = 32 °C
CDensity of  walrad 32°C : p.9g95p o/aw?
I"\uscochg mz#um‘l of wate o 32 *c . 3840 obr
|'Dens|{-g Of/gyfm \ubticant of 32'C = .8556 é'nghpmz
FViswsity oeflae of the given lubvicant |
- daxfl
k dw Xy XNo = ——_'LE_._._milt‘pcis{

-

L2 ]

nate l‘)"-lmq | exerrme DETERVTAATION OF UTSCOSITY

4 QORFFICIENT OF A LUBPICANT USING 0STWALDS ™ ™ 10

L 2]

_jwhich i1 aetards oL

_ | between  dhe 4o ends of the tube,

— N ISMOWIETER

Principle

i viswsity arises due o m't'lrm fiiction Retween
| moving, layars of  moletules. A liquid -ﬂnu.qu +h~nr a
cqlmdmal tube of  uniftam  diomader is  awpected 4o move
| in the Atym of aoleculay layers. B laye close bo 1he

| aunfae 1s almest  stationary while that at the atis of the
Hdube  muves. fastty than any other intamediate layer. A
|_5lnm_mmmq layar erals o diag O fricion onits nemed
L Mmoving laugey Dackwards. This pepaty of a liqud by

. opposes. motion  between layas 15
lled  viscosi fy . The corfficient 0f visesidy 15 defined as
| the tongerfial fonce pa unit e Tequined fo mactan
o unit velodty guadient bewicen amy koo SWEESSive
layas of a liquid: situated unit  disiance apait The

coefficient of  viscosity of a liquid s Qgiven by Poiseuilles
formula
V= nfate

ani
where Ve volume of dhe ligwd . ¥= yadius of the
1= length of the tube, fis the pussuwe diffrinc
n.is the coeffice
|viscosity  of the fquid. 76 equal wolumes of  dwe

Aiffevend  ligeds ¢ gllowed to  {low +thiough the
same  {ube under  identical  soncibions . hen,
¥ly—— {[dl

tube,

-
ol Of

~ hw twdw
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e = (4 |

BarE | - I—II-'I'"I.I
[ =y | -
U The lime.t: taken by the given Wqwd G trdwel
l_—ﬂn.wqh a eifain  distane in the tube js  ddamined.
| he time. tw daken by a standard  hawd to wavel thacugh
| $he same distarce is measured Ymowing the densities,
| and dw of the tesi liquid and the standed and |
{ the standard (hw).

__lalso dhe epeffraent of wiscsity ©
| eoeflicuent” of  viscosity of the  $est liquid Cnel con e
_J-[El—lium:h.d.

|

Procedun e ® =

| clean the glven viscomefer With acefone vay wdl

and chy it ina hol air oven and xemove the

| ~apours by using suction pump Fir the viswopeer
valialy o a sland.  Using a pipeite. {ransfa a
koown  volume  (say 20 em®) of distilled water only 0o
[the awidex limb. Suck M above the wppa maihk of the
visometer. Pllow it 0 Mow  fedy though the capiliang
When the level of water {ust cioss -he upper maxk ()

| start _a stop cloch. Stop the siop clackh  When the watty

| Just cipsses the lwev manh (B)  Recnd the ime of
fow 0 SeendS (te). Repecd (oa 2 times.
Porr mui__ihc_mnhtlmé;__ﬂle_ vicometey and pipee

|
— e
with acedone and dvy as before. Clamp 3he viscomder

|
vatially o a gland and Yignsfer the  same volume (20 ov)
ifo the wider Lieob. Ag .

|of the Hest igud Clubricart)
I desnited above,  econd dhe hme (10 faken in seconds
t be ligud do flow, thiough the same aistance
APSCE

— =
cALCULATION ?
n = chxdl xR
dw x1w
spniik PR KGR
0.9950 X €
= 3-0535"’;@?
g.s}ﬂ X
. 4
i —g.y31u X10” X 10
= g.u3 mpllipoise
/
f
f
4
18
f
f
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.' Detexmine  the coefflcent o viscosity O
‘ nsing e relagion . ¢
| Hoo il

Nw Ywdw

[ = udh X N

(_“\ wda

I <543 millipoi se

ﬁ1f—r
|

i ?\’\ ;\ﬂ“r—
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Jp =% + I

!_ T[T =T colled +he +onsmitiance. (og

_{vog TelT is clled the abstibance o1 cplical  density. The
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