MATURAL HIxoL e ls: act 230190701)
rr.l-2 st Sch, puoa, 1-7
FIOLD PLILIL A TTONM OF INDUSTIRRIAL WATLR
AND LFFLUENT REGULATIONS
tunder section 22 of the Acr)

Date of cwmencesent: 2se Apeit, (967,

Citation.

I Thise regubinions may be cited us the Punification of Industriad Water and EMucin
Regulations, 1967,

Purifirotinon of fndintriod witiey and efffacnis.

1. A persen using watler (or indastrisd purposes shall purily sach warer or eflbacnt,
winde v Llings produced by o resulting from 1the use of waler so as to conform 1o the
fequitcinents sel ol in the First Schedule as determined by (he methads of 1esting st vut
mw the Sceond Scleduale,

FIRSY SCHEDULE

Culanr, Odforr or fusie,

l. Water used for badustetul purposes, whether or not it contains wasic or ailings
prodiiced by or resulting Feon sweelt use, Cheretnufller referved to s “wasic water or elllient™)
aball cantain ne sebstinee 0 concerteations capable of producie cofour, adone ae taste
pH.

). [he pIf ol the wasle water ar eilluent shall be between 5.3 and Y.5.

Diissurh o Ocygen.
i, Uhe waste water o eflluent shall contzin dissalved oeygen to the erent of w boast
T per cent satration.

Toperatnre.

[N The wniperaoure of the wasie waies o eiftuent shal! nov exceed 33°C,

Cheovival Oxyyren Demand.
i Flic chemignd oxygen demand of the waste water or eillacnt shall oot exeeed 75
il per e, after apotyiog the chloride correeiion.

Oxppen Absorboed.
3 The oxygen absorbed by the wasie water ar eflluent Trom NJBO polassivin puor-
manginale in Tour hours ol 270 shall not exceed 10 aabligoams per e,

Yoraf dissolved solisls.

1. () The todal dissolsed solids cantent of the wasie water or elluent shall not Jave
teen incicased by more thas 500 milligrams per litre above that of the intake water,

by I b ek water is eod public water, sueh wasic walor or oot shall o
eonuin olal dissehoed solids to an extent which, as a |‘.-sult.of' the disposal of 1he waste waler
e ellluent, will increase (he Tolad dissolved solids conteiit of any public or privitle wiler,
mcluding umderground witer, 1o such i degree that such water is rendeied less it for the
purpses Tor which it a5 ordurily used by other persuns entitled to the use thereol, or Tor
the propugauon of Dish or orthier aquatic file, ov Tor recrcational or ofher legitimate purposes.
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5. The waste waler vy eives slalf contain not wseae ko 25 aulligians pe live of
stpended sobids,

Sl Conteut.

4. (e} The total sodiven content o the sasde waer or el shald ot ine ey
ineraaed Iy more than 30 milligrams per hitre abosve that ol the make water,

ty 10 e intihe watgr v nod pubilic winer, soch wisie water o aidugnd slall nol
conkin s o aneastent wlacls as woesielt o the dhsposad o e wiste waitee o el
will increase the sustiuerr cortent of gy puabtic or pa e saer, invioding opdeogrotead water,
ra sl wodegres that sach witer is rondered Tess i Tor the purpese Toe sobichy i s ondinasily
used by viher persons entithad 1o the use thereol, or Tar the progagation o dish or ather
szt i, vr For recraationat or ather legdianine g oses,

Soap, oil or grease,

). The waste winter or cilluent shadl contain not awre than 3 mllicrane per live of
soaly, it ar grease.

Oiher vonsiittents.

. The waste sater of etthucnt shallicomply witds the Dillow g ceguirenients -

Muxisait concenh dtion

Conatiticiiy it wifligvanis per liee
Residual chlorine (as €13 0.5
Froe wond Saline Anvunonda (ns M) o0
Arsenic {as As) 03
Borsn jas 1) IN)]
Pleainvalent chirvmrun las ) 1.5
Total chronnum (s Cry 1S
Copper las L u) LR
Ihenolic Compounds (as Phenol) wl
Lead (as 1'by 1.0
Cyanides (us UN) 03
Sulphades (as Sy 1.U
Flueeine {as IF) {4
Zine {us Zw) 5.0

Stvonn Sonnnug,

MLTHIONS O TESTING

I oA iwoN o v,
1.1, Appuratus.
LY Siandard gliss electrode.
102 Saturaled cubone! clecjrode,

1.1.3. pli clesteonmter with Wuaporaiw e compeosuter.
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Roagenis.

L2 Bistiled water far washiug clectrodes.

132, Stnndard budlue solutiong ot pli 4.0, pl 1 7.0 and pd BN
T hese s wvually ablained with the fnsurionent,

Methed.
Fhe metliodd of operatian of the electrometer is always given io {ull in the
AHEeCtings Wil Lhe dpsnaius,
20 DEresaNAON OF Dissovie OXyar .
Coltecinm of Sumphes.

Qb Stnpde borttes, — Nutrow noatfghass stoppered butibes with capacity of 230
1w 300 1l shoald be used,

212 Swmpling. — Ingenerad, the saimipling arrangements should be such ay to ensagc
a three-fold displacement of the fiquid in the sampling botte without cnlenin-
et ol e bubbles.  The tempeirature ol the saumpled winer should be record-
cd W the nearest degree Centigrade, or more procisely as desired.

2.3 Stovage of Swnples. — When special dissolved oxygen samples cannut b
analysed jnunediately the samples may be preserved Tor a 24-hour period, s
Feilows g

Add 0.7 sl ol concentrated sulpbauric acid and | omib of 2 2 per cau
sandiung sande solution,  Stopper und store at 1he lemperature ol cotlection,
ur wider-seal in i 200C incubator, until anadysis can be made.  Then coant-
i with the analytical proceduore using 2 ml of niongineus sutpliate soiution
id 4l of afkative-iodide solution and 3 mil ol concentraned sydphuric
avid Tor the final acidification.

Reagcais,

VIV Masgatenn Suiphaie Sofudivie, — Dissolyve 380 g maopanous sulphiate (haSQ,.-
LU ar (A0 g M8, 20,0 or 364 g MoSO,HLO) 1o distilled waer and
delute 1o b Likre, 17 doubl exists about the waler of crystatlisation make o
solutiog vith 5.G. o 1.270 at 20°C.

2.2.2. dMadine-iodide] Sodiun Azide Solution, - Dissobe 53001 of sodium hydioanle
(MNalet 1y or FUU g of polassidm bydroxide (KO sad 133 ¢ of sodiung julidy
(Nalj or 150 g of potassiuvin iodide (K1) in distiled woter and dilute 1o 1 lioe,
Dissodve 10 g sodium wzide (NalN;Y in 40 ml of distilled water, and add this
sotutivn witl constant stirring (o 950 ml ol the allatine-iodide solution.

2.2.3. .Y.u.r’,t.-.l'fun';- Aeid == Coneentradid

224, Neditn Phivsdphaare, = Stock Solution, 023N, Dissolve 624 g sodium
thivsulpliste (NS0, SHLO), in b ditre of copper-liee, Treshly botled i
voalad distitled water, adding 1 ml chloroloom or 10 ntg pereuric iodide o
stubifise the solution.  AHow o stand for several days beloee nsc.

22,5 Wurking Solutivn, 0.033MN. -~ Dilute 100 ml of stock solution {224 w0 | Lise

with copper-free, Treshly boiled and cooled distilled water, adding | sol chloso-
foriy o 10 e mercaric jodide. This solution is reasonably stable but i
shonld Le standardised against polasaiven dichvomale al feeguent intervals,
Sioie in o by glass bottle with g rablbaer stopner and discard any solution
tentisting in the burctie st The end ol the day.

[#F)
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2.2.6. Suredard Pongssionn Dichroamate Sulusion, DUTIN, - Dssolve 1,220 g pre-
viously difed RK.Co ), in distilled satee wiid dilute 1o F e,
227 Starch. — Grind | g ol soluble starch intu & smooth paste with a litle culd

distalleal warter and poor it iada 1 biere of boiling saier sl constang stirring,
Rasid For 1 omgante, siad allowy to cool Delore ase. The solution shadd e tcd
lreshly propised,
23 Prucedure.

213, Stndercdivertion o} Selitere Pliiosidedicese Suleettine, Piasofvg agpreoadmately
2w potassivn ivdide (K1 Tree Trom fodine i an Erlomoeyer ask with tog .-
150 d distilled swuter, wdd e nd 3 0 9 wadpharic weid Totlowed by exactly
20 mil stuadand dicheannie solution.  Plice in the Jark for 5 minutes, ditue
o o 400 ml and teate with thivswlphate anal @ pale sivaw colour i
reached, add siaech coul titeee ol coloarless, 19 the duasalphang s tat
exacty LO23N wljust vounadd gt s,

2.3.2. Afeihwd,

To the sunple as coilected ina 230300 il boude add 2 ol ol nanganus
subphate salution, Toliowsd by 2 mi alkaline iodidefsodiun azide reazent well
belaw the surface of the liguid.,  Stoppee widi cine (o eaclude aff air and nax
wel let the precipitale settbe and mix again, Lot e precipitate seithe well
and then add 2 mil of concentraled sulphuric acid carcfully, letting it run slowly
down the neck of the bucte,  Re-stopper and mix gently wnbl solution is
complele,  Deeant off an ameunt cqual to 200 mb of oviginal sample afier
corpecting tor increase in volume by the added reagents. Thay, 04 ml of
reagenty as i this cose havy boen added tora 300 mit ottle the volume sabhen for
thrsciion doald be s

)
MU K - - e s 203 il
Mur 4

Tatrate with QB23N sodoan ahiosulpbiste to e stich end puint.
24 Eupression of Kesulty,
If the cquivalent of 200 o orginal sioaple has Geen aken the dissald
oxygen will be numericully cqual wo the titration figure, ol eapressed thas; -
Dissulvad Oxygen as O, in mgfl,

250 Caloalutions.

2.5.1. Percensoaye 3ssulved arygen as OL in nigft x 100
Suenridivn of e U R S Pt e—
Oxyyen. Solubility of oxygen in water af the wemperatore, baso-
meinie pressure and sidinity ol the sample when Liken, in
TR e
232 Lipnstiins fon Dedgwnmripingy the Solubility at wny Baromcteic Frovure,
5P S,
g,  —— - -
760 29.92
where S:  «  solubility ut U or P,
S~ solubility al 760 mun or 2992 iy,
{Refer o Table 1)
I'" - barometric pressuce in miblinetres,

P, Darometeic pressure ininches.
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SULUBILITY ¢ UXAYGUN EN FIRESIE SWATEH ANLY IN SEA WATLIR (1 STATT§) DUGRELS OF SALINITY
AT VARICHIS TLRPIRATUIRRLE AWHIEN LXPONLEY 1O AN A LRMOSPHIERE CONTAINENG 20‘9 LK LN
OF GXVGLN UNDER A PRLUSSTHOE OF T000 MAL,

(Caleulated by GLCoWhipple ansd M.C. Whipple rom smeasurenents of C1). Fax).

0 | 5,00 | (13,000

13.79
13.41
13.03
12,72
1241
1244

1.
11.31

11.24
.97

1.73

10,44
1.28
1005
Y85
.05

$.40
426
Q.07
B8
8.7}

8.3
8.42
827
g.12
.06

1.81
1.76
7.53
7.39
1.25

Dissulved Oxygen in pp

1297
{2,068
12.28
11.98

i11.09
11.3%

11.12
10.85
1.6l
13,36
10.13

4.92
9.72
9.52
9.33
9.14

8.96
B.78
802
g.45
B.3o

8.4
199
1.85

.7
7.56

7.42
7.28
7.14
.00
6.86

C bibanindes iy Sea Waler, ppm.

15,000

1214
i1.82
11.52
124

10.97
10,70

10.45
10.21
998
9.7
9.55

9.35
Q.17
8.98
8.80
8.63

847
8.30
815
8.00
1.86

1.7
1.57
1.43

7.30
7.15

1.02
6.88
6.75
6.62
6.49

20,01X)

ni by Weight*

1132
11.03
10.76
1.5
10.25
10.01

678
9.57
9.36
917
8.98

8.80
8.62
840
8.30
8.14

199
7.84
1.70
1.56
71.42

7.28
114
.00
6.87
5.74

6.6l
6.49
6.37
6.25
6.13

Ditler-

Cney pur

L} mmn_I

Chloewe,”

ppm,

0.0160
L0154
0.0149
R
a.0140

00815
0.0130
0.125
0012t
00118

0.0
0.0110
0407
0.0104
0.0100

C.O0vE
0.00Y5
0.0092
0.0089
00088

0.0086
0.0084
0.(0813
0.0083
¢.O082

0.0080
0.0079
0.0078
0.0076
0.0075

Dissolved
Oxypen in
! Chtoride-
Mree Waiter
|| “Cl ppm.
| T 7.6
3l 7.5
32 1.4
1 7.3
: i | 12
35 7.1
1 16 7.0
37 6.9
P38 6.8
| 14 6.7
] 40 6.6
41 0.5
. 42 6.4
! 43 6.1
' 44 6.2
45 6.1
46 6.0
d7 59
48 5.8
49 5.7
50 56

C.
1] 14.n2
t 14.23
2 1J.84
3 F3148
4 13.13
5 12,80
0 12.48
7 12.17
8 1.87
9 L3y
10 §1.13
11 1108
|2 HER R
J I3 10,043
id 10,17
13 11,15
1 995
17 Q.74
18 9.54
Y 035
n Y1y
H %99
1 LR
2 g.0d
] 8.3}
hES 8.34
(! 8§22
1 8.7
2y 7.92
b 1.77
L__J“ 7.63

*The second decimul plice iy the abave table is not accuraicly known.
dillesence Mrom the mean of five different investigawors represents 0.07 ppm.  Until
e Jata ase obtaied, hhuweve, the swcond decimal pluee has been retained in the

table, .

The averuge
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12 Media and Recagents,

J.2.0.

J.231.3.

1,232

Bistifted Wter, -— Al water usad in the preparation of media shadl be gluss-
distitled.

O por cent Brosmo-Cresol Purple. —- To Q00 g ol bromo-cresol purple add
15.5 wml Q.OIN sodiumn hydroxide solution.  Add enougly distiled  water
0 dissulve s indicator completely and Lo ditule o 250 il

Priparation uf AMae Conkey Broth.

Db Strength. — The double sirength MacConkey Bioth consists ot the
fellowing: 1O g sodicm wurocholuw (bile sal), 20 g laciose, 40 g puplone,
1O @ sodivm ¢hlacide and 1,000 ml disulled water,

. Aftersentive Broth, — lastead of mmaking ip dMacCoonkey broth according ta

(3.2.3.1.1, douhic yuantities of a4 dehydraied MacConkey broth of bacterio-
logical stiunlard, dissolved in 1,000 il of distilled waler may be used,

2 Prelimimary Treatuent of Doable Strengih AlacConkey Hroth. — Sicamy the

solutions prepived  (3.2.3.1, wr L2300 1) dor 2 howes at 987 1007C, cool
aod ransfer 1w an dce chest overnighi. The following morning, while sield
cold, fileer through Whatman Noo | ooc similir prade tikker paper. Adjust
the i b ol the sl 1w 7.4 and add 25 ml of a 0004 per cea sagucuaas selution
of bromo-cresol purple (3.2.2.).

Distribution of Denble Strength MacConhey Broth, —- Usiog ihe jars des-
cribed in (3.1.2.1. 0w} snd (2}, add 100l of MucConkey brodh 1o each 1est
Jur and sterilise for 15 minutes at 1153 °C in an aatoclave,  Alternativzly.
sterthise by stcamitng at 98°-100°C Tor 30U minbites on three consecutive duys.
The tinal pll shall be 7.3 - or — 0.}, When requived for test the jars shadl
b st o Lhe 37'C imcubaior or walerbath in advance and tsken out anly lTor
the addition of the wiler sample.

Stagie Strengrr, — o addivion w hie double suengity dlacconkey bros
described in (3.2.3.1.) prepure single strength, MacConkey broth by tuking
half the weights of sodium taurochoiute, laclose, peptone and sodium
chioride given in (3.2.3.1.) and disselve thems in §,000 mb of distilled waler.
Trecat the broth furlher as in (3.2.3.1.2.).  Allernalively prepare MacCankey
broth fren appropriante quuntities of a dehydrated MacConkey broth ol
bacterivlogical standard dissolved in 1,000 ml ol distilled waler.

Diatribute this broth in 10 ml sunoanis b subenlture tubes descriped in
G120 () aad 3.1.2.2.% and steridise as deseribed under (3.2.3.1.3). Whea
ceguirad For test the tube shall L put in vhe 37°C incubutor or wulerbsuh andd
Laken out ouly Tor the addiion of the waler sample.

Toadote Modivm, — Prepare a | per cent solution in distilled waiter of 4 Lacleri-
ological peplone containing tryptophan.  Adjust pill w 7.0 - or - 0.1,
distribute in 5§ ml guantities into subeulturce tubes, the Durbam fermentation
tubes betng omitted.  Stopper, and sterilise the tubes Tor |5 mintdes al
121°C In an autoclave,

Novaes bulole Reageni. — Dissolve 5 grams of p-dimethylamine benzal-
deliyde in 75 ml of pure n-amyl alcohol and add 25 ml of 10N Lydrochioric
uvid,

1), Colteetion of Swnples.

13

Generaf. — DBefore taking a sample prepare a lubel giving the name of the
sampier, (he dale and time of sampling and any special distinguishing mack.,
Inuncediuicly alter sampling attach 1his label hnnly to 1he sample.
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Semmpling  Jor Bercteriologival Texr, — When beoulling the sicrile sivnple
boule the inside povtion ol e stapper shalb o teach 1he hand or come
B contaat with soy object daring e colkection ol the saauple and on pw
sccount shall the stopper Lee Taid Jown.

Soupling frore a T ore Praosg — Wash the mauth of the tag inside and
vutside mith o Wean clath, Wit a apirit, ur othur iype of baeoor, Moo e
monsh of 1he Gip unttl well eated, Ao the water tovun for 2 10 3 mimnes,
B e Bortle alinost Tull, replice the stopper wnd the paper cover imnwdiae
tely, wisd reourn o he sumpbe box, Dl dhe saoaple Dos with umps of ik
fubaud §do 2010 sz,

Swreygrling from u Stream, Reservoir, ete. — Geasp the botlam paee of the
buitle i one hand, remove 1he stopper and jmneese the boule at onee
abowt [t befow the surlace, alfowing Lo GI0 cither ap-strcien in Howing
water or by forwsod moveiment of the Batile i still waler, 1o preveint colles
Lion of wiy waler which has Come inte contact with the hand.  Afer re
eneevird fronmi the saner, replace the stupper and ihe paper cover immedialely
wind replace in snple box which hus been Giled willh ksnps o ice,

34, Methods of Exinination.

RIS

Prosumgrrive st Lavsrt e somple boitle 25 vhioes by o capid rotary
mosement of the wiist in order (o distribute any depasit uniforndy deaugh
oul the water.  Afer Daming the moutiv ofF the buttle, (risler aseplically
100 ml of water to ong of ths prepared test javs containing 100l of donbhe
strength MacCuonhey brodh, Replace the serew cap ol the test jur and ploe
e ki dn s 30 Cdacnlator or wilerbalh, Aller 2W (o 24 i incuhalivs
exiioe the Jurs; the presence of acid and gas i the enclosed Dmlam
fermemation tibes is'regurded as a4 posilive reaction bot the absence of gay
formuaiiun, whether o not growth or acid production s preseat, 15 nol
reparded as g negalive seaction unlif the (otaf periad of incubation o 30
iv 48 hows.  As soon as o far shows acid and gas, i mst be sub-inocolated
al oive it single sirengthy MucConkey Lroth at 44°C as set ot in (34,23
10 any Jar doeys not show 1he presence of acid and gus, incubale it umi
a 1ok period {inchaling the Best period) of 48 e has cliipsed. T fs
shosiog oo weid sod e Yormation e then regardad as negalive in seavtion,

3.4.2. Cosfirmnory Test.

J420

34.2.2,

3421

Theory, - The poxstbility of the presence of typieal (faccaly coli it pres
sumpdive positive MacConhey jags a1 37°C is uscertained by subcubture from
such positive jars inte MuasCanlay medium ut A9°C, 0 the lemperalus
of incubation is kept steictly al 44°C (with o naximun tolersinee of + ot
~0.3°C} 1he prescice of gas within 48 hows is practically characleristic of
Excherichiv codi, Type 1, facend.

Procedure. — From eueh positive presiniptive jar at 3770 tike a subeuliune
into 10l siogle streneth AMacCunkey broth by micaas of o sterile buaclerion
fogical loop or Pastewr pipette; fransfercing approaimzdcly 8 b 302 pd,
Tncubte thess tibes ina wates bany ae 447C, core being Luben tsat the water
level ol the bathy s above the 1evel of the Wgeid v 1he tubes wnd it 1l
tonperatere b paintaioed ibroevshant ot 44°C 1 W - 0.57C.
fnterpectation.  Hhz pegsence of gas o e enelased Durfiat Retheatsaod
tubes s cegarded s positive indacation of the growth ol 1ypicad {Tiecal) ooli
Na tabe iy reandod s negative sl the totad pericd of ineuabation of 4

hows Lias clasad. Final contivinmaton depeidy ou the mosdction of
fadole at 44 C {3 42400
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Firve goar Rihshe Povc boetbon —o Tennslor appeiciauitcely G0 s 80002 il o
the 44 C positive cultiore obtained in {(3.4.2.2.) to 5 mi of indode madinm
(3.2.4.0 Incubube these tubes 8s in {3,422, Afler 24 hours add 0.3
f Kovaes reagent (3.2.5.) and shake well. A red colour developing wilhin
5 minuks indicdtes a posdive lest for the presence of mdole and continms
thie eseice O wypicind thecal) Escherichly coli, Ty e 1,

dvefunl of Lxaninion for the Most Proboable Number of Typical (HFaceal)
Culi, Tu eatablish the most probable number of 1ypical Gscherica Coli
Type b organisins present conduct the Jolloswing tests simshiancously widh
those al Secvtion (Va2 1T yamd (14 2 )

Apparatey, - - Inowldiion W the appannus specidied o (301} eacepling
1.2 0 00) ) Pipetles e reguired.

JAXLL fapess Pipettes shalb be graduated (10,5 und 1 mb and shall have steatght

sitles with Laporing tips. Used pipettes shoald e chamed in 2 per cent
sodiont by dionidy gobation, vr in other sutiable washing componngds, wissiod
anid Finsed Ju distilied water and Jreigd 1 a hot air oven ol JU3 C - or -5 (.

34320 Sreritivation, - - Pt a picce of cottuon wool mside 1he upper end of pipertes,

R R

143

place ina pipetle container (o weags i heal? papaert aend steeilise oo Jun
ait uven fin 1o ot o wengperaiwie ub 1739°C o v -3°C,

Medier, -~ I addilion g the media specilied in (3.2, the Tullowing is re-
uired : --

Dunbde Strength AMlucConkey Broth. - Prepare double striengily
MacConkey broth in accordance with {3.2.3,1) except thut instcad of
disdetboting the brath dn 100l quasniities M dest fars disteibiate Let il
yuiaditics o sierile subeullore qubes (3120061 ) conining Daidion
Fermentativon Gihes (3121040 ) and then sterthise,

Precodiree.

JAA30. Presnmiptive test. - lavert the sample botde 25 tmes by a rapid rolory

smovenent ok the wrist in arder Lo distribuie any depasils unaformly thraugh-
oul the water.  After (uming the mouth of the boule, o cach of five pre-
parred, double strength MacConbey broth tubes (3.4.3.20 add 10 mib of witer
sumple.  Ta cach ol live preparad. single strength Mo ankey bt ol
(3,232 add B mb of water sample. To cach of unother five prepared
sigle strengih MacConkey brath tobes add 1.0 il of o diluted swalter sample.
This difvicd warler is prepared by diluting 1.0 mi of waler siple 1w 100
ond with sterife glass-distiffed water,  To the first series ol tubos, cach coatains
10 b ul water sanply, in the seound sciics 1.0 ol and ot thind series
0.1l lmmediately place these 15 lubies in the 37°C incubator or waler-
buth.  Afier 20010 24 boars' incubation examine the tubes; the presence
ol acid and gas in the enclosed Durbam fermentation tbes &5 regarded as a
posilive reoction bt 1he absence of gas Tocmation, whother or sot growih
oe achd production is preseat, s not regarded as o negadive reaction until
the total period of incubation at 37 C is 48 hows,  As soon as any b
shows acid and gas, it must be sub-inocained ai unce onto singde stenath
MacConkey broth at 44°C as set owl in (3.4.3.3.23 1T any wibes do ool
shuw the prosence of acid und gas, incubate e ml a ol paivy Gn-
ading the lirst period) of 48 hours has clopsed. The tubes showing no
acid und gas Tormation are then regarded as negative in reaction.

34332 Canfivinarory: Test, — From cach positive presumptive tabe it 37°C luke a

subcoltun: ndo siongle strenwih MacConkey broth by mwenns of 89 sierile
Bacteriokogical boop or Pastewr pipoette, capable ol irsslerving 0.01 10 0,02
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NASLIAL RISUL-RCLSD AT 257 1907(1)

Note, continued. (Tabhe 1)
e serkes al live tubes cachocontaiping b inlsampie,
Cooanien o) ve Wibes cach vontaining .0 mal saeple,

20 e st probabile sy Ghowa s probable count prer 100 ml i ables Trosa
0 Lo 20 are carveet Lo e nesrest unitd Teany 20160 200 are correct o e neasest 3
abuove 2K e corvedi 1o the nearest 54,

4. Dieannanian o Cacsiear Oxsvviny bpacin,

11 Apprsan

OB appraritns, = A vaued dnastous boiling aah s ground glius neck,
wd o relox condenser,

4.1 Neagenis,

Needshwric Acid. - - Coocentraded.

Pervoin udivaior Sofution, — Dissolve 1485 g 1L 10-phenantlwoline {nseno-

hydrie), together witle 0.095 g Tercous sulphate (FeSOLTHLO) inoswater and

Jilute wr HKY il

4.2.3. Stinndoard Potsyivar Dichromate Soluion, O 25N, Pissobve 12,3333 »
potasaiont dichronude (KoCrOqr jeeviously duicd w1030 for 2 hoars,
in distilicd water and dilute to 1 litee,

4.74. Stenidurd Foervowus CGnmionin Sulphate Selutfon, approdionacly 025N,

Disaubve Y8 ¢ ferrous ammonium suiphale (Fe(NTE)LSO)L01L0) in distilled

watel,  Add M o conventrmied :".Lll|‘l|1lil'ii.' acid {11.50,), ¢oul and dihide tu

I lse, This sofution must be standacdised against (he petassivim dichro-

mate dinly.

e -
!‘\JII-‘
v —

4. Frocedice,

A3 Nlaidddiibon of Frrrensy Aonreoaniay Nealpdiote, Pridube 25 03 stanadard
dichiaiie solutivn to about 250 wil, add 26 ml concenteated sulphaic acid
and allow e cool. Titrade againsl dhe ferreas imunoninm sulphate, wsing
T ddrops of the fereain indiciulor,

ml K. (rd), X .25

Normalily =0 —— e — =
ml Fe(HLLILSO,),

432 Ahednal

Phace 30l samiple in the round bottosn sk, and add 23l standand
diclrumale setation.  Curcfully add 75wl concentrated sulphuric acid,
g alter each addition.

(Cantineg. - - The rellax mixture must be tharoughily mised before heat s
applicd. 11 this is not done, local heatmng oceurs 1n e botlom of e Bask
and the mixture may be blown oub the side arme of e condenser?,

Atach e Dusk 10 the condenser and rellux the mixune Tur 2 hours.,
Punieys granules or gliss beads should be added to the rellux 1o preveas
Dunging,  Cuul und then wash Jduwn e voondensse with abow 25 .00

diatilled waler.



4.4

4.3,

AFATIRTEY Ul SW A ZFLAND

Transier Hhe contents tooan 300 e elommey o Bosbe, wanfiks ot the el
ek 4 1o 3 toes with Jistliod water, Dduie the suistre o bt 130 ml
sahid Litale the eaceas dichroamste witle stobd Terrous s sulpdaig,
using Turroin indicator. Generadly 2 to 3 drops of the indicanor are wsal.
This, however, depends upon the individual waralyst, The colour change
i shaup, changing (ann o bluc-green ur o seddishi-Glue, The end-pai,
however, will not be as sharp as in the skuvdinedisation of the teagents be.
cause ol the Tower acid concentration.  For this reason iy neeessiny hat
the ssanple Be diduecd 1ot feast 330 ol Belore ihe Hination fm coriad o,

A Bk comsasting o SO et e illed wener s ol o rhee o i Loagei e
with the rcaraints, as rethiesed e the sinoe nummner,

Culowdation,

G -l oa N BiKY
il UGy o e o e e e
ml ot simple

where CUH2 = Chenticad axyeen denund,
a oomd Fef NSO, teaad o hlank
b=l Fe(NTLYLISOL, used Tinr sanuple.
C 8 Chlerideconection g/t Cla 0.2), (see 4.3
M- Nonnality of FarNHL LIS,

Determination of Chloride,

4.5.1, Reagents.

1.5.1.1.

4.51.2

Sitver Nitvate Solusicn, approsimately QUIBN_ - - Dissolve 4.8 g silver nbtrate
{(AgNLLY in one lie of distifled water, Using the procadine Jesaived
below (4.3.2.2.0, skombardise against the stoudard sodivme clidovide (N )
sofuliont, The favtor gor e AgNUE sobation s

Sul ul’ MaC | sutution faken

ml ol AgNGO, salution used

Stondrrd Skt € bt Sodution, (28N Dissolve T dRe g sudiom
chboride (HaC, deied by Gusiog 30900 O Tor L o i SUE b distbied wacer,
Didorte 30000 aal 1o o lities Liawh il ol dlis selutioan u.'nnln;;\s [ g of
chloride.

Posussinm Chromaie balicator Solntion. —- Dissulve 30 ¢ of polassiam
chvontitte (KO i a lide distilked water.  Add silver nitrate W0 prodine
a shichl red precitate. Afier t has stood an Least asvee-nehd. Glter and
difule 10 one ditre waly distilbed water,

cAfurtaiton Hvdvaxide Suspenvion, - Dhssolve 123 g podassinan or i
nig alw i one liee of distilled water, Peecipilate the aluminium by
adding smmuonivim hydroxide stosdy and with stirving.  Wash the precipiane
by anccessive decanlalivn wilh pumicegus poctions ol distilled waler vanl
frec from chloride,

Phonolphidndein tidicator Solwion, - - Dissalve 5 ¢ ol phenalphihaleia in
500 il of ethanol and add 500 ml of distillcd water. 1hen dd 002N

sodivan hydroside solution deopsise, until o Gatd prink oo laor appeans,

12
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NATURAL Wisoate 152 a0 I5/1907(1)

4.5.0. 0 Sufplune end, LT T, dJpprasinuely 0314,

1.5.1.7.  Swdiveny Hydvoxide, spproximately 05N, -~ Dissolve 4 g of sediam hydra-
ade (NGO i 200 il distilted wter,

4.5.2. Movedre.

4.5.2.1.  Pre-Treatmemt of Swnple,

Use 100 i sample or o suitable afiquot diuted 1o 100 mil.

1 the siwuple is coluured, decolarise by adding 3 m) aluminium hydeoxide
suspension. St thoroughly and, after o few minues, filler and wasl with
=13 il diserled waer,

4.5.23, Furation. - Lither o whate porceluin dish, or an Lrlenmeyer Dusk over u
white sutlude should be used,  Adjust the siunple with cither dilate suipluric
weid o sodinm hyndegxide so thal i ks just eolourtess o plienolplitbalein.
Add 1 b podassiom clheomade solution. Titeale with sibver nitrate solulion
until @ colour chinge from pure yellow to pinkish-yellow s perceptible.
Tlhwe dicitor bluok should be determined by tivrading distilled witter in the
same waty,  This Blank, showing the end-point colowr should be placed
neae The sample Being ttrated o aid in the detection ol the codour el
al lwe chosen vaid-paint,

4.5.3.  Culeadution.

Chlornde {ml AgNO, Tor samiple = al AgNO, 1o hMank ) » FFx 1000
as (T = — —_ —_— e
gl wil af sample

where I ApNUL Buctar (Jetermined o 45,113

S, hussumanoN wr “OxYGEN Aosbgnit™

Apperatis,  bocubator or waterhith capable of mntaoing o lemperatare of 27 ¢
Aoar 2L
Reagenis.
5110 Powssitn Posmoganate Soluation, approsimiaicly N80, —- 1o s usually

conveicad L prepase WY Ditees of this reagent at a tiow, and by @ method
whitch wisties stabiiny uver bung poods, Lven thien, daily Lhanb deters
mimptions showld be made 1o check the strength, When the Tolowing
method is carefully Tollowed and the solution stored in amber bottles or in
the dark, it is stable for severcul months,

Dingertve 4.0 poatasssiom permanganated K MO0 | livre of har distilled
wiler vontained 1n o Large Beaker covered with a clock glass, preferably
heating the selution o 9095 °C for 2-3 hours. Dilute to 10 Jures with
distilled wader and set aside for several Jays in the durk 1o ensure complele
unidation ol any organic matter tnd o allow uny precipilisied mangunese
dioside w scile,  Carclully decant oo siphwn ol the supcinatant lguid,
avoiding distiebanee of sediment.  Allernatively, filler the sulution theouwgh
a sintered glass funnel, through glass weol or through asbestos fibre pre-
viously igesied with sdtvic and bydeochloric acids il dwen tharoaughly
washed with waler; do nee fifter through paper. Dust or organic nwticr
must nut be allowed {0 contammaie the solution.

i3
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§$4. Chaidosion.

“Oryeea absorbed™ b mgfl {u-Db)
whae  a i Huusudptiite used Tor blank.
b=l thiesuipiuoe wsed Toe sinmple,

o Ihncesnmanan o Toeal FxssoLvin Sulios,

ol clpperans,
hattoon, gackel v sitica disly which hias been heated o 1807 C Tor 1 hour,
vmaked 1t 4 desiocoton and weighed acturately,

6.2 Nethod,

lice the diah aver apertarce in wowaeef-Lath, Choves a volume ol saipic
Frongy 50-230 ind depemding o hie copcenmiation of il selids, and 1un i
bl 2 gliss-steppered graduated fask,  CUwe sangte shoadd first Be Tiered
theougls Whaniap No. 42 filler paper if 6 is turbid.)

Almoost [E the evapanatine <lish with g portion ol the sample cad wlhien
thein portivo has ey aporsted 1o dryncas add o Yurther portion md so on until
the whale sumple has been trunsleered Lo the disl. Finally rinse out the
Hash with a few sl of distitled water and add this 1o the dis)i.

When cotapletely dry, wipe the outside and place o an oven at B8 C
tor 2 bours, remove to o desiccalor and weigh after an nderval of between
3oand 10 miwdes, The inerease inoweight represents the weight of solids
i the saimple tthen,

6. {ulerdution.

Total dissulved salids weight ol sulids o v 1,000
al el i gt — —
ni ol swuple,

7. DITLgslINATION OF SUusSiLsLLD SoLibDa,

T dppurarus
Sovered glass crucible, Pyres Grade 2 {average pore dianeter 40-60
microns).  Washo it well with distifled water. Dy the crucible at 105°C
far 2 iewrs ar wadd the weipht is comstam, coud in o desiccator and weigh
wocurately.

T2 Merhod.

Lise 200wl of the sayple.  With sumiples contuining solid matter in very
fine suspension where the sintered glass is lable 10 become choked®” it may
be advisuble Lo subject the sampie Lo a preliminary centrifuging until 11w
solids settfe oul.  Using gende suction, filier the supernatant portion al the
suwmptc and Noulty transfor all the sumiple (o the filter, using distilled watc
Tor rinsing the sample beaker or the condriluge tube, if uscd.

Dyy the crucible at 105°C for 4 howrs, lransfer to 2 desiceator lTur 30
minutes aind weigh,  The increase in waight will be vhe wetght of suspended
sulids.

)
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11 { sekesadriniant
wubzeht ot solids by O3 00
Suspedded soluds i g, | RV
il ol sangple.
B, U3 I RSN TrOM < Seni s,
8.1, Apparains,

QT VI HIV TR R G TN
8.2 Newgonits.

.21, Stamdasdd Sinbivnr Swduiion, ~ Dissobve 25413 ¢ of dry sodivsn chionide
(NaC 1) fanalytical reagens qualsy) i distibed saner and make up w Lo
liee.  This solitten contains LA mp ol sodiam (Nad per anlidime. Kegp
fur prctuereace ina proly thene bonle. Dilute as requited Tor use,

L Sodisin Rudiciion Huffer. - Distilled waler munl betsuceessisely saturated
and lilered with aialytical reqgent guality cliavides Al calciun, potassium
and nignesiung.,

3.3, Methad,

el instractions should be Biven by the makers of the instroment v,
but the following ure paints thae should be particulialy noted,

The instrument is wsad For comparison against known stambards feony
wilrich a calibratlon curve is preepitred over a range which may, Tor eaamgle,
be U so (00 myg per hitre, The sample his (0 be diluied as necessiny Tor i
comicnt of sadivm va Il within the vegoired ringe. At beast ong stambard
shauld be obscrved cvery time die dasoament is operimed, The anatysg
should sutisfy b, by 1he use of o suflicrent number of standurds, that Uk
cepraduciindity wnd weceracy of resulbls given by the pacticular instrenent
is salialiectany Tor L purpose reguir d.

Soit sy o arther <on ges ol possible cantmiination by teaces of sodiom

R -
should Do avaidel.

Bl of U radtation bafler shoutd e addsd e 230 ml of siinple and
stanadands (o Dring the inferfercoce from ciiiciom, pocassisn inwd Dignesisn
W u constil kevel,
8.4, Eapressionaf Resudes, - Vlie resulis shoubd be exprossed us foflows;

Sadim as Na in mg/l.

Q. AhBrknsaioar oF 50000, (e ano Conn ase,

9.1, Suepling,

Cuve should Ge taken that the sample is reproeseatatisve,  Saenples shaald
be then i clean, ghss-sloppered botubes, previously wasdwed with sobvent
and aiv-dricd before mse. The botde shoubd nos be compsletely [ilied, as
a foss of doaiag oil way peone in stoppecing, BCis advisabhe Lo colles
the dosired e dly 48 sicturde by o ovensieod beadle tlind i peeciously

bavn nohgd coo e outnide a1 the desiced volunse,

21
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2.3 Aoy,
Sumples shoubd be apalysed s soon as poasible afier samipling, since
oty ceils s hydracaebnne are nidsed by baciv i,
I stowage 15 winveidalde, use 3l Lo | sulphaic acd e Y, do tndulne
Dty ik action,

9.3 ppariias.
Sepirating funocl, of approxipusiely vwo litres capacity, with awoelalsri-
ciationt cdepench o with ali greasy fubriciints sensoedd Pronmy the prnnndd plags

st fiiues.

94 Hm_y-'m.\'.
URNE Swdphric Acid (11,503, 14 1.
v .2, Posreleran Lder, bailing point 337 0 60 O
Distil at Jesst vwice inan all-gluss apparatus, discardmg (he last 10 poer
cent renmining in the Mask or cach distithativn. The residue v evipenation
should be less than 0.1 milligrany per 100 miliititres.

9s  Methad

Phice shie well-mixed sameple, usuably 1 fitee, in a separading finmel,
il acidity with 5 md sulphuric gond per litre. Add 40 ml petroleum ciher
tes 1hig a-.-|'v:||':tting funoal shaking vigorousty o 2 inutes, Allow e ether
Liyer to sepitriie, withdrinw the squeons ;nn'{'r'urr e il sannplc into u elean
coubtings and transler the selvent luyer into a clean, weighed distlling Dush
capalde ol holding et least tireg volumas of solvent. 17 a cear ether layer
canirol be ublained, tifter the sulvent layer intu the weighed distilling sk
thratighy o Duancd coniaining an cllwer-moisiened Whittnian No. 40 (or
cioivalent) ilier paper. Use as smiadl o Tunnct gend [lter as practical.  Alter
all the ether from (he two extraciions v (e fioad rinsing is included, wash
deswar 1he Funnel oo Hiler paper pwice wild Oesh 3 ad incremends of petrote-
u ¢ther,

Return the sample to the separating fumsel, rising e containger witl
I5 mlether.  Add the ether wishings and an addidanal 25 mi ether 1o 1he
sepaatioy Nosnel, ad agitate for aoother 2 s,

Allow the sodvent Lyer o sepurate, aond discavd dwe agueoas pliase.  Add
the vriwr eatriction 1o e weighed distidling Dask, und 1inse the sepaating
Fuanet sith 20 pd cilicr. Add e ether washimg 1o the weighed distilliog
Nask.

Disal all afl i approximately 10 mil of the cther extzuct, heeping the
sourde ol heal at aboyl C. Then disconnect the candenser, and boil
oll the renaining solvent at the suwe tempeniture. Dey the Task on a
wirter-bath,

Col thi o desivcator and weigh,

9.6, Culewdation.

Thye total gaie by weight ol e weighed sk less the culcufaied roidue
feom the solvent, as defernvned by the distibletion or evaporation of 4
meusured quantity, indicates the amount of cxtiacied soup, vil or greme
1 The witer sample.
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10.1.

Reageuts
lu. L.t

10.1.2.

19.1.3.

014,

10.1.5,

1g.1.4.

iy,

Soup, grewse, v oil (o weighl gain - myg senidue) » 1,100
TR Wh mimeme e wmmememn . o oo

ml smwnple

10, Diooaagas s o Rsiouas Oivnasa .

Nafe! - = Fhe detertspation of Dee chitorine abouid be Girsied out ds soon
as possible after the collection ol e sampi.

Potasyitnn lodide Solution, -~ Dissolve 50 g oif potassium wodide (K1), Tree
From iedine and dodate, 1 litee ol Treshly Soibed saod caaled distified water,

Sendinnt Thivsudpliuie, Stock solationy, 023N, «== Dissahve 024 g sodium
thiosulplude (NG S0, 3HLOH in | Lie of copper-tree, Teealily buotled and
cvoled distilbed waler, adding | al chlocolopm or 10 g mgreuric wadide
1o slabilise the solution.  Allow to stund for several day s belone uae,
Sudittonr Thiosulplate, 0.0250. =2 Ditue 10U ad of stock solatien 1o litre
with cupper-free, freshly botled and cowled distilled wiler, adiding | mf
chluorolonn ve 1O oy nwereuniv iodide, Tz solution s scaaona bty stable
but it should 1 stindundised agaanst poGassiung diclwoninie at Treguend
intervals,  Store funancamls ghoas Dottde widtl o endiber stapper and dliscard
any sofution reuaning in the buretie al the end ol the Jay,

Standdecd  Potassivine Dicleonsnte Sofutfon, DU25N, disalsve 1226 ¢
previously dricd palssivm dichiomite (K.Cr0.) do distdled water and
ditute to | Hire.

Srdurdisuions ol GOSN Sodiuir Thiwsudphate Solutian, - Uisailve
apprusitnately 2 g polassium jodide (K1) free Trom iodale in an Eclen-
ey er flash wilih 1A - 30t distined saler, add oo | FY sulpharie aad
followed by exactly 20, 0l standard dichromate sotution.  Mlace in the dack
Fow 5 oninates, ditute 1o ¢ oe = 0 aml and irte with diosulplode wil 8
pate straw colour is vea e, ddd stuch and titeate until colowless. B be
thivsulphiate s ol eaadlty D.U2SN adjust Wil o s,

Soadinet Thivsidphare, QO05N. — Pipetic 20 ml ol 1w standardised 002N
sanlicnn thiosulphate indu g TO0 wml valumetvic sk aod make op to the
mach with distilked waler,  This sulition should be peepned Tresh daily. |1
ml - 0,178 mg of chilurine,

Stock dodine Salution, approximately 00IN, <« Plice 40 g ol eassium
iodideand 13 g resublinied iodine tagether inge beaker wnd add smaldl simow ty
of watey, stirring untii all the joding hus been disacload, Tramslo o s
{-livee Nask and dilute 1o the mark,

fodfine $Vorkinge Suluaffon, approxiniiely GOUIN, — Pipelle 23 mi ol the
toding steck solution isdo v S0 ol tlusk aud make up (o the ek with
distifed water. Standurdise this solution agaiost the DOOSN  sodium
thiosulphate i the normad way, using starch indicator, and caboulate the
faciur F,

il soditpu Udosuiplaie

b judine
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IR RN

(LN

103,

n.L

.2

Methund,

NAYURAL RISUURLLED acH I5/19u71))

Starcl, - Givind 1 g ol sedulic atarch into a smomh paste with g Jivle culd
distilfed water wid pour i inte Ulitee of Doiliog distilled water with conslant
sitrcing. Buif Tor Dot and gilow Lo ol bulore use,

i sutution wsed should be freshdy prepated.
Avetede Bugior Sedadion, gl 4.0 --- Dissolve TG g indy drous sodiam acelane
B 400 ) distilled water, add 480 g plcial acetic acid and Siluie 1o [ e
with distiiled wider.

Place 5.0 mb ol D.0USN sHdivm thiosuwphate i oa sk, Add § il ol
Bortassiany odide sulutivn and suilicient agelate buller sobulton 1o reduce e
i1 o betiveen 3.5 and 4.2 (approximatedy HOaly Poar in 1,000 ml of U
sbgte wnd i with a stering rod,  Jost geior o titcatfon with O.KISN
Loling advd 3 aul ol sturch sobuljon,  “Litronte with illdinc, Iroens L0 mlero-

bictie, Lo the Girst appeatince ol blue coloar,

Cudendation,

(A—LBLIxULl/8x1000
Rusidual cdoviocas Clinnmigll = c—m— e
1t of iy,

A - ml oV aodium thigsulphate added Lo saaple,
o ml ol iodine used in diratGoe,
o B Tos wodine solulion,

PO [0 ILEANATION OF [ItLl AN SALINE AMAIUNIA.

Newpents,

I

L2
ifri.3.

4.

[r.1.5

Method.

Livia Afagnesiun Oxide.

Sudphnric Aloid, exactly JGON H80,,

Subpdenerie deid, WO2N, — Ditute 20.0 mal ol LOUN sulphiuric acid 1o 1.0 e,
[ mi G.25 my pitrupen (N

Buovie Acid Seturion. — Dissolve 40 g borie acid (1,80, in | litke anynania-
lice distilted waler,

fuddicior Sofution. — Dissolve G.2 g of bromu-cresuf green and 304 g af’
merhyl ved sn 120 i ol 95 per cent alcohal.

Tulie 250 0al* of suple diluted w 500 il with avaronia-lice disulicd
vater, I the siumple s acid or very alkaline neutralise it Lo a pbl ol approxi-
fttely 7, and then add 04 g of magnesium axide,  The wisure is shaken
and distitted as vigorousty as possibhe feom o 1 bidee distillation fhask ficeed
witls v splash head and a vertical pyrex condenser into 50 ml ol buric acid
sofntion.  Fhe distidlotion must Le cantinued antik 230-300 mil has disiitled
aver.  An attachment (o the copdenser sheauld dip below the suilace of the
buaric scul,

The residoe inc 1he JistiBation Mask shosdd be retained tor e determination
of LG oRei By AEEE. [Socilan 12
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Tovhe distiffne el 8 deops Ddiviior sobidha o Wi tis winnnia
witlh OO2F subpluatc acid, atching the end pota wieh thar o g blank
Contaiving e sinne waonls of badte acid sl adicitar diluied e s
vohiie with caclon dioside-feee disudled wawer. A Blands shaabd e un
o L ceangents ted dod The nedessiary correchions e,

1.3, Cubeafation,
s OLIM eid S EL2E N K

s b osenondt N ——— . _
il ol sl

‘Eherclorg, 10 280 il of siiggile Tits beait ssad e asimonis siicogen
g/t oy nannerically eqguad to the volume ol acid wed in e divation.

“Fur hew coucentialions of Jnmonic it may b necessary o take a laeger
vulwiue ul sanie ey, 360 il

P20 T Darkasoviios s Npwaa,

Ader the determinabion of ammcnia by e distitlation wwiliod sag
azaesion oxide, nheates and pitrites iy e raaidue we ceduicad by bodug
with Devinda’s ablley id Uy s see prodoced s disabled aser ad
determisied by e uirdion mepud.

t2.1. Reagents,

121, Al the reagents vaprad for the dueteemimuan ol gmbiimiacal attogen
(11.1.) plus;
2402, Depgrddes’s by, - - Nivogen-fice ind e coough e pans daough o 200

el s,

1220 Mot

Tl i s distilicd olr as gescribed wader Pererminidion of $ice
and Sillill\: Amaania™ Y1.2) Il\illu 0 I il figltd pppoesia and 230 apls
ol siuaprhe. The last parlion wof the distilzie 35 desteal with Neasler salulion
o ke swre Uaa alb the anunonia bas been distifled oI, 1 og ol Devindy's
alloy is adeed wosd the mixiure is distilled into 50 ml of bonie acid solution,
Wlien bubbles of gas wre vigible s the distillation ek s being leated, the
Dt ba tarnod v s wgdier o avirid Broiidg il exoessbve spreay' Tacialion
on the commencanent of builing.  The wislais is boiled gently jue 50
minutes ind thea viguronsdy foe aoatlier 2 ahftctes, ooy nded this dues
o vaose exeessive rothing.  Callegl about 230-300 b ul diatillate ungd
titrate the iunmionia with GU2N salphaacke acid as i the preyivus methed,

Periodically determine 2 blank s alb reapgents used in this wctbod and
mahe e aecessiry corredtions.

123, ufvplution.

il GUIN aLid & W28 & 1,000
me/l nitvate N o e e e rie N0 mighl,
il ol sample

Theechues i 280wl b swnple hias boen wsed the sittsie gt N &
ngine s Hy cuinl o the voline el acnd used e the tralon,

20
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SUALLILY OF SWAZLLANLE

124,

131,

13.2,

13.3.

Absorbunee l'\.:udlltls;; ahould Lo e wt 330 e uEuin:-l T ] lllm\k,
ik parulled chiechs should Be ruan lreguently against Lo aiiciie stindands,
preferably i the pitrite range of e sisiple. Conplete calibiataon cuney
shoubd T deteringd ToHuwing the preparation ul e reagents.

A calibwation cuive should b constructed of sbsorbiace wpgaist mg
nitrkle as N, by dilutiog quantities of shmdanrd pitrie solution (o 5040
ared stshjecting them to e sioe tecahent i described For thie sample.

4. Culendution.

tgg nateites Bow 1 BN
Menite wa N inmgfl = = e e
ol sangple

3. DeligsaNation oF ASLNIL

Apparains,

i3l

13.1.2,
§3.t.3.

Arsine gencritor {see g, 1) conaisting of 2 200 mil flask, o vertical guard
colmnn (serehberY comnected diccetly 1o twe Rask. T he wpper end ol goard
colwn s connedted by mcans of o horizontad glass tafie v a vertical abe
sorplion lobe of approanauatcly 4 mches i bemgtly and 3 doch diuaerer,
Pyiex gluss beads,

Socclraphotomater Tor use at 535 nae with lighe path ol 1 e,

Rewgents,

13.2.1.

13.24.

1174

Moerhod.
1134,

Silver Dicthplfithivearbamate, — Dissolve b g ol silver dicthyldithiocarba-
ntale [(AgSCSNUCHL) a0 300 nd of pyvidine, “Hhis solution iy stable
whenn storad b s wodwer bhonda,

Stunnons Chivride Sobtton, — - Dissalve U g oF iusenic-bee stwmaus chluride
(S, 2O o 1O ol of concentrated hydeochlovic swcid. “his solulion
is aluble.

Pt sivgen Lonkicde Sodtogean, - Phissalve 15 ¢ peazessaonn dodide (KB i 160 ml
of wiler,  This solution is stable when storad i an ainbeee baile,

Loadd doctite Sudution. ~- Divsulve 10 g ol fead awelate (PHO LI
30,00 G 100 il waer,

Avvenie Telovide SNk _\]ah.af‘i.m ilanl o« Tmp At - Diissolve 13 of
arseiions awcid GanUh), deicd wn deast 1 boug an §16 O, i 100wl ol U per
vent sodinut bydosdde (NgOH) and dilote w1 tioe. 1l solution
slible.

Avsenie Frivxide Workiig Sofutios (1wl - 1 g Asy. - Dilute 5wl slock
solution e 3l Dibine 1Y ml of resubiing sobuadien to 1Ol

Zine,  Use wranular e, aboat 20 sy, s il soscnic content i gocales
tan 1 5 1670 per coni.

Hydvuchlovic dcid, Concenrated, Lhac sk ticat-grade acid woith arsenk
varierd el greader tian | opabt por busidred sailbion.

Ciomstenction ol catibrationd cucve. Pipete appropiste aliquoets of the
wornking staodil containige 0 1, 20 30 Bk TS, cand 20 e ol s, indo clean



134.

14.).

1.2

141

13.3.2.

NALUIAL REmadisvh sy s 25, 190701

inborod paictiiing daaks and difute i0 33 ol Ulean appasatus with
witric avid before beginning the analysis.

To cach sk add successively, sitl thoroagl mising alier cach agdditiog,
5 ol concentraded Liydrochloric acid, 2 ml patessivm iodide soluion, usd
g drops ol slanneuy chloride solutiva,  Allow abowd 15 minutes Tor re-
duiion L dhe aesenic wothe vivalean s,

Plhice in each serubber o plug of pyrex woolb that has been impoognaled
willi lewd v ctane sobtion amd dried o vacummn, Asscinble Lhe generistor,
scrubber, d absorber, making certain that sl paris 0 and are vurrecily
adjusted. Add exactly 5 mil of silver dicthyldithioca hanve-pyvridine solu-
teon L ciech absorber. Add ghes boads 1o the absorbers undl the liquid
Just gosers e,

Discounedt eacly generitor, add 3 g ol zine, and reconnect inimedialely,

Allow 30 midnules Tor conyilele evolation ol the arsine.  Wian the gene-
rabor Hhashs Toe o lew imofes W oanake sure hat ali the arsene 15 releasal,
aid Heen ponr the selwdion Teom the absorber divectly into thie spectia-
photmmneicr cells, Deternine the alsorbance of the staondards agidnst the
blink A0 g As) without wnneeessary delay, s the colowe developed s ana
poermiienl.

Pl wbaorbances agaimst concentiations of wscne in the stundards,
Trowsment of saple, When analysing samples, Tollow the procedure used
ot the stodards jn preparation ol i calibeivn curys, 1 concentrating
ihe saniphes scems desirable, acidily o suitalde sionple volane, usually 100 o)
200 b, with bydrochloric acid wnd cvipuraic 1o 35 ml of less. Feuan the
graph determing the amount of arseniv in the siunple taken.

Cetdetidiation,

s As Tvom standand curee
Avscnid aa As i o . .
inf siwnple.

4, DeickaNanion or Bowos,

Adpmarativy,

Spectopthotimeter, lor use at 383 i, witboindoiun kgl padh ot 1 o,

R gl g,

14.2.1.
14.2.2.
14.2.3.
14.2.4.
14.2.5.

14.2.6.

Mothod,
14.3.1.

Stesbard Sindisnnr Hypdroadde Solution, | N, Boroa-[vee,
Hydrochhrie Acid, Concentrated,

)‘i_rer‘Mm'h‘ .-l{.‘.lvlf‘ [ - !9

Sudphiric eld, Concentrated.

Stnbrd Bovie Aeid Solution. - Dissalve WAT10 ¢ iy boric ackd (E1,10€,) 6
destitled water and ditwie to 1 litre, {1 il = Q.00 g 13),

Carinine Solution. --- Dssobve 092 ¢ ocarmine NEAG o carminie acid i
I Jitre concentiated sulphuric acid.

Preparation uf standurd carve. ~— Delute portions of the stundard borie
achd sobwdion to obiain skaadards aver the range of O 10 mgfl hoean
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15.1.2.1.

e W
br o b
LTl

PR PALR

P50,
15.1.3.12

15.1.3.
15.1.3.1.

Natl KA esouicia: w28 1undily
Dsesdiod vheer. Fas should e apecially distilBied fromd Ly wiler coantain-
ing sulplinie auvid and o tew Crystals ol potassium persaugionale,  Al-
ncspheric dust shoeutd be exeluded duriag distillatiion sand shiiige,

This spectly propared water should e used Tos the reageoty and thrgughe
ot the preceduie,
Sudphuicie Leid, S.GL LB
Nitcic Aeid, 500 FA2,
Aetrpierntinane O xabate Soluiion. - - Saturaied.
Pheviphowcic beid. = 60 per cent
Potitsoittent Portoangpaiate Safurion. - 1 per ot W'y,
Soslisene Subprhiie. -~ Na, SOy, H1LO,
Sindiwen fhudrenide Sodution. --S15 por can Wiy
Hivdhogea Poroxide. - 3 pecrfont VIV (D volumes).
Diplenvlow buzide Sotation. -— ssolve 1025 g ob dipheay leatbuside i 235 0l
ol aleods Joned ditite to 10000l with diadilled sy,
Subprheeerie deid Philule, — 5 per cent gV
Stanehrd Chronidum Sotution. — Dissolve Q3M0 g ol potissiam chromaie
(K. in disiilled waner and dilute wo ) hieres Dilote 10 ml of this sobu-
toa b 500 ml. This solubion showd be treshly piepaved as requined.

ool Y oua ol checaninngg

Moethund,

Constryction of Calibration e

Niuitsare gppropriate wsounls of stomdard chinoun solution cosering
thie munge U 10 20 ug of ciromiun mto a senes ol 23-nl calibrated ilsks.
Adid o cach 5l of diionwe sulphuric acid gl dibiere il soluton w about
20 ml Add 2.5 mii o dipheaylarbazide sotulion und duule cacly solution
ta dne k. Allow o stand Tor 3 panuies and e mcosure the abson -
Pavwos,  Oeaatenect o praple relinng the alsotbhaiwes 1o e otadber al
thicroernns ol cluomnen.

rcatistenn of Sanple,

Place 100 ml tor a saitable sehone) of the clitachl sampie 10 a 230-ub
IS jubdithl Busd and dissotve in 00 G0 g ool sostiom sulpline. Aadd 2l of
conveiled sidpheie acid and evaporate watid white Twimes o sudplive
trivnide sire evobeed. 10 peceasary Gdd concemriled nivie acid deop by
diop 1o oaidizee any residual orgemie miviter, Add 10 b off siaurated
wninonien oxakile solution and daporate once more W Tunies. . When
coud, dituee with 10l of distilled waier and transler wa 25-ml volanewric
Nasts, and dilute 1o the madk.

Rl swell and plice 5 mlor o lavger aliguot il necessary, ina sinatl teakar,
add 3 dyaps of phasphoric woid and evaporate to fumes. Cool and add
1l of podiEsivi peinangandic suluion, vover the beabor with g watch
shiss anad Dcad o o wanter-batde tor 20 miinutes.

Newngiliae the selution o bisus pagaer v scdduon bydroside solarion
anied addd 1onsb ao exvess, Add 2aal ol (he hydrogen peroaide and allow the
coliviiean v senuer gesudly an i fwod plate foc T minutes. Cool thie sobulios.
ilate i o 20 b o s volumeliie Bask and Olier, Meosuore siecurately o
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STATUSES OF S\WAZILANI
vobume o 1he dilteate (3 10 10l into o 23 b caliboated Nask, add 3w
ol dilute sulphueric acid and ditute 1o aboat 200l Add 2 5 0k ol dipleny
carbaside salation and dilwie U selution 1o e meck . A Bow 10 aland fo
3 minutes belore the colowr mcgsurement.

Curry ot bBlank datermination oo all acagents wwd, Rleastie b
absarlaace b spectroplotometer, s @ wase-leneth of 310 e, Rea
the number ol microgriss ol chremitn equivaleat 1o the obsernved absort
ance of the testand bbb solutivns from the calibration coes e, ad sa ol tai
Thie el i ot oF Chitoriun I L saenfile,

As the vioker cotowr fades an standing the rmcasuicoents shoudd be dar
alter 5 minuites,
13.1.-1. Cerfoecdaiion,

e ol O
Total chiommim as € mg;l
ml ol sinple

13.2.  tevcwvidhenr Clivvisiioon,
1321, Roewyonts,
Those nircked with an asterish (*) in Yection 13,12,
15.2.2. Motdiand,

Price 23 o of the cilfirent siimpde b o Sl oy Hnder aaad add 3 ml o
diplenylarbazide sotution, then add M aal ol didule sulphurie actd, wit!
v sing, and diduie va 50 mi. Allow To stand Toe 3 nonutes and measur
the abacrbamee s deseribed e mcthod Tor = Potad Chionsium™,

I the soduiion wder tost s tarbid, clear it by centriluging o iiHtering §
i1 an alhaline comdivion, wsteg o filler sl

15.2.3. Culvihation,

g 1ol O
Husavakent chromim Coinme't - -
ml of staphe.

IO, DitanNsian v Corperi,

Coppar ton has a tendency o be adsorbed on the surluce of 1he sanph
container.  Samples should, therefore, be aaalyset ity som oy possible afie
cellectivn,

i6.1. Appuaveatus.
Spectrophiotametes for use al 346 me.
16.2.  Rewgerts,

16.2.1. Tartarie eid Sofutiva, 30 per cenl agucaus. Prepare Trom analytical
reagent prade tartic acid.
i6.2.2. Hydrovriamine Hydvochbgride, 1O per vent aqueonts.,
Frepare from analytical-resgent grode hydvegyamine hydnochlogide, ane
slowe in o polythene boltle,

26



14.2.3,

16.2.1,
16,2,
5.2 0,
10.3.7.

It
b

1

T

163, Viothund,

NATURAL Isimmens: ot 2590701}

Sodivar Hvidevside, 3 N, - - irepare Fronse analy nical-resigent wrinde sudinn
h}\h'nxidc.

2. 2% Diggrinody | Sotution, 0.05 per cont, in amyl aleohol,

Senditens Sulphare, untoydrous, — Apalytical-seagent prade,

Lot (Heobol, - Analyticad-reagent grinde,

St Solitint of Copper Sulphate, -- [Haaalve G g erystalline copper
sulphiie i distilled water, add suflicient acid Uy drochloric or sulphuric)
o onthe Use lial acidity abowt O N o 500 m] volume. (1m0 me Cu).
ilite Sofwtion of Copper Sulphate. — Dilie 30.0 ml ol the strong solution
o caprjier sodphate tee 250 ml sweith 007 W oacid (tHOT or 11500, A Tiesh
soltidions suast be made Trom Gnee o Lime as capper is slowly adsorbed on
the glinss ol the container. {1l 0.02 me Cu).

Aoty T s nedessiry o remove races oF copper ooy the fartoe acnd and
hydrosybmine hydrgeoside solutions by adding S mi ol 1he 2,2 <diguinuly!
scdunien and esbeeting with thiree Xnd porttons ol amylalcohol,

Place 400 il of the sample in i 500-l scparating Twel, and add 2 ml
cich ol tariaric ucid and bydroxytunine hydrochloride solutions,  Adju-t
the pll ta between 5 and 6 by using 5 N sodium hydroxide asd a narrow
rinee indicHor paper {ihis is critical s no coloured complex will furn Lelow
plld ne sbhone ptl 730 Form the Jilacocoloured complex by adding 10 sl
ol 2.2 diquinulyl sofution fan excess produce; a milky cloud). Extract the
canmpfex in ten 20 mil portions of amyl alcobol, diy the combined extruces
by switling with inhydrous sodium sulphute, and filier mw a 50 il cali-
brated NMask, Dilute 1o the mark with amyl adcohol and measure this
abxonbange ayr 546 mw in the specirophoromeer, Bend il the wngunt
al copper present in the sliguot, from a calibration graph.  The calibration
graphis constricied by submilting 4 series of copper stundiard; 10 the sinwe
treatwend s deseribed Tor the siniple. Plot milligrns of copper agninst
alymarbinre,

164, Culenhuion,

mg Cu x 1,000
Copper as Cujooangfb o= e s
mil sample.

17, DoregsiNation ofF PienoLIc Corrouipns,

MNate s PPhenglic compounds ore subject 1o chemicol change on sunding doe
tu bucterial oxtdation. I the sionple cannot be analysed witlin four
hours of cotlection, it should be preserved by the addbiion of | g of
copper sudpbate per litve, The samphe shoubd ten be analysed within
24 hours,

17,1, Preliminary Sercewing Procedree.
i Ly

17.1.5.

Appeereties.
Prstilkition apparitas, alf-glass, such as | live Pyrex distilloeg Bask with
Givalvinn condenser.



STATUILY OF SWAZI AND
Y I fetgres.
Al reagents shall be prepaved with distilled swater Tree of phenals and
clhilorine.
[7.1.20. Copper Sufphate Solution. - - Dlssolve 100 1 al coppar sulpluae (CuSO,,
S0y in diavilled water and Jidute 1o | lite.
b7.1.2.2,  Phosphoric dokd Sofution. Dilaae 10 il ol 83 por ceat phosphosic acid w
Towd ad st distilled waner.

17.1.3. Methnd,

To a S0thml sioupde ol water, add 5.0 0 of capper solplung solution,
unless this has previowsty been added Qs preservitive, Lower the phi
Ol thie i tuee o below $.0 wish phosplioric scid solution; 0.7 mlis sulliciens
Tor mosl samples,  Place the mixtuee in the all-glass distitlaion appanatus
and disul over 130 mic Siep (he distilation nd, swhon bueiling ceaws,
add 30 mtb of distilled water to the distiliing Nask.  Contine the distitbaien
vl todal of SO0 il has been collected.

V7.2 - tmisantipyrine Yiethod,

17.2.1, Apprarins.
Spectrophutomicier o vse al 4680 mg, having o lieht poobe of [-10 ey,
[7.2.2, Revgonts.
17.2.20. d-uiinoantipyrine Sedution. - - Dissalve 20 ¢ ol Jawminaantipyrine i
. N ] — .
distilicd water amd Jidme 1o 108 ml This solutton shoubl e prepared
fresh weckly.

1727 Podgsdiean Fervievanide Sofirion, — Dissolve 8 ¢ ol peatassinn feeticyvanide
(Kole TUNLY i dintlied sader and dilage to R ol Tlice of hecessaey,
This solution is et sdable and should be made ape fresh whean decompasition
veeurs, s evidenced by dinkenime of the sodution, ieandiy within a week,

§2.2.2.00 dmpmondien COhiforide SNoo tio, 0 Disaalve 30 g ol anooouinm chloride in
astidled water il didfie fo 1 hilee,

17.2.2.40, Potassiume Bromsare-Heomdde Solugion, approsimately 0.1 No - Dissolve
2784 ¢ of potassivem beoniute o distilled water, add 10 g of potassium
Broside, Jissolve, ad dittde e D iire soids distilled sager.

12.2.3.5. Potensium dodicde, Cry stads.

17.2. 060 Awtmeninen Hvidroxidde, - Conaentiriiad,

17.2.23. Chloiofenrm,

17228 Starch. - - Grind 1 v of soluble sturch into o smwooth piste with s linde cold
distilled wiuter and powr it ida 1 lioe of boiding distiled water with conslum
stivrimg,  Boil for [ minute, and allow ta ool befure use.

This solution shotdd be used Treshly prepiaed.

17.2.29  Soidien Thivsedpluste Stock Selution, 025 N - Dissolve 62 ¢ sodium
tHdosadplage, (Na 5.0, 311,0) in" 1 dicre of copper-lree, freshiy boiled and
cooled distilled water, uddiag I mi chiloroform or 10 mg mercuric iodide o
stubilise the solution.  Allow (0 stamd Tor several Jdiys belore wse.

172.2.2.10.  Sodivm Thiosulpbuus Warking Solution, 0.025 No - Dilule 100 mib stock
solution to 1 re wallecopper-lree Liealdy boded and cooled distiligd water,
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NATUIAL ESOUUGRUCTS: ACT 23:196T(1)
aduing 1 ml chivealarm or 1 mg mercaeie jodede,  This sebidieon is reasan-
ably stable but 1t should be standardised against potassiomy dichromaie i
lrequent intervads,  Store in an amber gliss bottle with @ rubber stopper
and discurd any solutitny remaining we the burette al the end of the day.
Stentdoard Patesyinm Dichegaense Sodution, 0025 No o= Disaolve 1220 ¢ of
previvnady dered (R Ce 000 in distifled winter and Jdihwee 1o ] tivre.

Stnndordisation of Swdiven Thivsulplune Solution. - -

Dissolsve approsimately 2 g polassivm wdide (K1), free fram iodate, in an
Ertenmever Nask with 1002150 mil dixritled soaner, add 10nl 1 @ sulphuric

acid Tellowed by exacily 20 ml standird dichromale solution,  Place in the

ok for 5 mimnes, dilute 1o 1 o - A b and titeate with thiosalplate
antid a pale straw cafonr is reached, add starch and tivate until colonriess.
I the thiosulpluite s not exactly 02025 N adjest it undl ic s,

Phened Sidurions -—

() Stach Solution, — Dissolve | g of phenol in distilhed wiiter aml
dilute 10 1 Lire. Staandardise as Jdivected below,

i) tuermedicte Sofution, - Dilate 1) ol of stock solunon to | itre
with distilled water.  One ml of this suiation contains 00§ my
(1) ag) of phened.

() Stundiwd Solutivn. — Dilute 3 ml ol iuluf'l_lludiulu solutien 1y
S mil with distlled water,  One ml of this solulion containg
0.1 ug of plienal.

Stmuburdisation of Phenol Selutions. —- Place approximately 100 ml of
distilfed water inoa 500-ml glass-stoppered Eddenmeyer Rask and add 50 mil
of phenol stock solutton, To this udd caactly 10.0 1l ol putassiom bronyle-
hromide solotion Folluwed by approximatety $ o b concentated hydrochio-
i avid, Swigl gemtly with Musk stoppered. 11 brown colour of free
bnanvine does not persist, add bronate-bannde sobidion in exact 10-ml
portions until beomine cofaur does persisl,  Stopper aod allow 1o stznd for
1 nines, o en add approxmseely | og o of polzssium isdide.  Four
t-mid portions of te bronugde-bromide solution are pequired H 1he stock
solution contaies 1,000 mgfl phenol.

Prepare a blaok i exactly the sume manner, using distiled water and
My ml af potassium bromuie-bromide solution,  Titrate bath Llank and
senipbe witly 0.025 N sodium thiosulphate solution, wstng starch solution
as ndicutor.

Culculine the steength of the phenol sutution by the folfowing Tarmmba

Axl ]
Phenol in mgfl = - - C x 1.835
10 I

whicrg =
A -l of 0,023 N sodunt thiosulphate solutivn used for blunk.
B--ud of potassium bromate-bromide solution used fur smuple,

C=f BP0 N sodluhy Thivsulphate sulution used for sample.

29



SEaTtibl s o SWAAILARD

13,23 Voshsld,

Alicr completion ol the prehianioiry seicening, detcnmine by s puchouary
check 1he proper adagist of the disiiilate 1o tse 1o the il doteranuatio:
This may be dinwe by crrrying oul e eeaction in Stemd Nessler tubey amd
congut g ageiond soichde s bieds. L thin caose me chilos Fosi os ey
ULy,

Dilute the tlicated aliguet to 300 mit witly distilig] waugr ang plse ma
L-titre Deahers Sinlacty pieypiie o blauk nd o senes ol 300-md pheal
stundavds contanmay 3, 4, 20, 340, 40 oud 30 ug o phicnol.

Tread the sinnple, bBlank and standads as Toblows: Al B! of wma-
st chiborids selatien wnd jadjust sty ansaaium by diosids o pdl of 1RO
poor - 020 This usaally reguires froi 3.5 (o 3.0 e of aonumive hy dro-
side, Urashor 19 sepsrating Yunndks, then add 3060wl sininoastipy rue
sulutive. M inoaedianddy, add 100 il pronsitnn ooy anide soliian,
and iy mis ovocdigely,  Allow o sind 3 oibnukes id eniret i
disely with chloroforn, osing 25-mi Tfor a 5-¢in cell and Stk far a0 foeom
cell. Piher cach of the chlotolonn eatracts dwongh Leitted-ghiss Dianls
containiog a 3-g layer of anyindrous sodivin silpiugte, codleating e dncd
extacts i by baabers. Do not aalid pune chiorofonn. Koead e atsorb-
ance o the sample and staodards aginsg chie blunk i the spectiephobaneter,
al o o wavelength ol 460w, osing o S-cmcell ad T celb witly tiie 25-ml
and S0-ml esaracts reapectinely. Plot absarbanee sidues sggiinst phensl
ooty fm ieropraonst o the e bondy, cerpne v e i

conten! ol the sasaple.

1P.204d. Calenbution.

v phenod inthe ahigua Laken
Phanelic compuounads ua phenal in mgfl

il of afiquun saben.

18, I melia b Iom or S ab,

Nore: The anafysis shauld be cancied vut in dinfused ligha as brigha sunlight
aids 1o destroy dithizone iond dithizomdes.

Creat cace should Be taken vhat thy reagads and apparatas i Dee from
Taand o] covbvar viciuls,
1856 lpparaiis,

Spectrophwtumcter Ton use at SO e,

I8 Rocgpents.

18,21 Lewd-fice Donble- Dissllod Waer. oy prepasalion of reapcrily wed diketion
waler,

14.3.2. Asgaeoniim Hydvoxide, - 38229 per cont, lead-liee.

14.2.13. cAansnienssivgen Cyuniche Solution. - - Dindolee 4O g potzazcioms cyanide (KON s

BO amd warer.  Exteict Hhis salation ;'cpuum_lly with 10 il portivms of $.003
pur cenl dithizone uniil the kst portion resing green, T hen wash suluion
with chlugalnm unttl the exiract teaing Geare Add 116 ml ianmuoniun
hydroxicle to e potasaian gyanide solulion ol anike wp e endiie misiue
i 2 odbees witho waler, Dbuae B plhasse atoppened pytes Doble,
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1V, Doiksusaion o sy,

Apparatus,

il Aeid-washed Claysware, - This muy be o greal hsporiance, purticulasly
when determiniuy luw concentrations of phosphaic.  Phuaphaie vonla.
Mination & common uwing Lo e Joentasion of thin s o adsorion of
wun oxide Hlins o0 glasswaie,  Commervial detergents vontaining phesphote
should be wroided, Cilinsware showdd be cleanad with Lng dilate by drocditorie
acid and rinsed wedl with distibled winer.

1v.4.2. Spectrophotonteter. — or e we 690 nue prosshiog o igly panly of ad leagt
] v

W2, ."\'L'llya‘ﬂl‘.\.

128, Phenadphttadlein hslicotn Selution, - Disaolve 5 g plonolplabibein us 300 m)
95 per cend alcobal snd add 300wl of distilled waber. Than add G2 N
sadium hydvoaide watd a il pink colour appeurs.

iv.2.2. Strong Avid Solugion. = Stowly add 300 ml coneentiated sulphuric acid
o about G0 b distdled waler. When cool add 4.0 sl concengraled nkirig
acid und difute to [ fitre. '

1923 Awmmoninie Mofpbdute Strong Acid Selution. — Dissalve 31.4 g anwnanium
malytdate CONTLLMO O LGS inaBont 200 ml distilled water, Caudicusly
add 232w concentrated sulphurie acid o 400 i distilled water. Coof,
add 34 ml concentrated nitnic acid, add i wolybdute solution, aid dilule
1o Lo Lidee.

Ju. 4. Auring Nophahol Sulphonic Acid Solution. — Weigh ane sepacaiely 0.73
L-asnino-2-aaphthwd-doulphonic wad {use anly 3 povder siuch s pale
pink incolon}; 42 g uahydrogs sodiun subphite (N3 500,): and 70 g sodim
melsbisulphile Gdso called sodium, pyrosulphite) (NS00, Thorushly
priod the sudphamic acid with sl poction of the NolS_0, pewdar ina
clean dry morkay, Dissobve the remaining salis v Fowt SO0 it disiilled
wiaikurs disselve the finely geawoad sulghame acid in this imiatoce asd dituie
1o 3 litre, Store o a beown ghisg-stoppeiad bottle ad o lapentune no
c';cc;:diny 30 O Ttus sedonion widl et shyghiddy sl oadisngond wHh trre
Bosseyur, 15 nel cordanamaled, will give satilctony resulia Tor imost work
fur 4 manths o wace, For the most precine work, discasd (he soluton
when tests sdide winh standirds show i deviiiion Tooan calibsalion ol 2 per
cend o Cutivant o, '

{4.2.5. Stock Phovphioie Suldution. = issalve in distilled water 0.7163  potassiug
dibiydeogen phospluate, (11700 which bas been deied inan ovenut 1WE5°C
Dilute the solution ta L0 nd; L0G m) -+ 0.500 g '),

19.2.6. Working Plursphate Solition. - Dilue L0 10l stock pliosphate solution 1o

L0 sl sl distidled v Vhia aultition Qanbiins 0.030 nyg U, per
1.0 i,

P TR ¥ R FYY
1 precipiiaion by scagred during the tiospociing al e siple, mix
ther oelaly Sad iy o pawtivsy od the sompic theoug o an acid-washed, liarde
louishy, fine bhter paper, 1ihie pl ol e siimple is less than 4, ditute 30.0 1)
to L ml i o vodwinetrne ash with distilled water, il mix thoroughly,
Use abis dilited sinnpde o o Bollasing stepra, 11 e L is wrcaler than B0,

A
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Muithod.

Cotiner .

Huvdvochdoric Teid, - Concentiated,

Hydrowvlamine Reagoent. == Pissolve 10 g Iy doosy linsine Ly drochiide
(NTLOH, T i 10U nd distilbed winer.

Jenondime teetate Beffor Sofiion. — Dissodve 2500 g ancinomionm acelate

(CTLCDONT ) i 150 il distifled winer, Add 700l placed aeetic seid
widd difute to | e, (85ince cven good eride sunmamiieem goctine conlaing
w signilivind oot of ieon, aew pefereiee stonkads shoold Le poepaed
with cach Baller propanation),

Phenauthicatine: Sotwiion, - Dissolve U0 ¢ ool [ Hephenantbnnling sone-
hydeate (ORI L0 v 10O ) disuilled saner by stinrinzz aoed Leating o
8O C: do o Inal, B¥isaned the salation if it darhens, Ty is ned
necessisy 0 2 drops of congenteated Indrochlorie avid e sdded 10 1he
distilfed witter,  ¢Note that Emlarthis reagent i sullivient Tor nomore than
04 g Fe)

FronStooh Selntion.  Slowdy add 20 milconcentened sabprhusic acid ta X ml
ol distiled witer and dissolve i i 9.7022 g oal lerious @nsbotitn salphate
(1 {NYEAS0L0), oA, Add dropwise B N patissivtn perisiogana
sadation until o Ko ek coleuy persists, Dt with iron-lice disilled

saner v Lol aend iise This stenck svlutiose comtaina 001 tng of § c e
L0 ml,

fowns W pek oy Selutions. Thase showdd be prepaned the day 1hey e ro be
Uscd,

) Frpetie 100000 md atoch sobutiom into o | finee sobironetne fadk
wed Jilde o the mck swatls freas-Drae distilhad water, This
scodutivnr vontiines WIS g Te per 1.0l

0 Pipettie 1040 ol oF stock solution into | boe soduneinic lask

wied dhilate to e ik witke ron-Cree disiidled seaer s
sobttion contains WOR s | e por kb ol

Mix il sanple Uwrouglly and s e 3000 it o 12550 Loenineyer
sk, Add 2 b eomseenh ad hydiochloric v el Tond By diosy faming
reigent,  Add a Tew ghss oeindas ad Deal 1o hooloae, T s sodison
al s o, boiling asay e continued gt the s olume s radoved 1 15-20
. Cood 1o roens temperatsore and imnsler o a -l sodunenne thsk.
Add O vab staetinie Bller solution ipind 2 e phesasthioline solotion, wid
dilite to the maek with distlled water, Alis thorcue by ad alliny e feasy
19-15 1ninutes Tor nuasasnnm colour develogmnent.

Vivasurconnt,

Prepare o series ol standands by awecuraiely pipetuing the calulaied
volunws ol working ton soeliong {the weonher sobiion showld be gsed
1o measure Lhe 0001 LU my portions) inte F23-ml b elenmeyer Hasks,
diluting to 50 mi, sovd caerying vout 1he proceduare as sel vat above, 3% light
pathe ol ¢ should be wsed. Phe standardss boubd  be read againg
distilled wiater set st zero alnorbancee and o calibralion curve pluited of
absurbaoce agimnad g of Teo T tne saonpdes are al lb coloured o [urbid
a second set of identical aliguots ol the sumiples may be carried Hvough
all steps of the procedure exeept that no phesathraline s 10 be added.
Then instend of distidled water, the preparcd bfanks are used 1o set
the photometee o vern absowhance. amd cach devcloped sample,  with

34
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phcnaniorelinge 15 read  against the covtexpending Blanl | withono plye.
wantlrndine. Observed pholometes readings are transliled ide tron valboes
by micuns of the calibration curve. 5 cobour and qavbidity ase absent, iy is
quicker s just as salisfactory to read the developed simples, s well as Uhe
stunditeds, seinst distilled water.,
M5, Crdevsdertvn.
mg e x| tkR)
leon as Ty in mgfl = —
md sumple

21, DuitsaNANGN UF NANGANLSE.

N1 soonpfing vl Starase.
Matngatiese showdd e determined very soon alter collection, B dolay
15 ursevaidable, 1he sampte should be acidithed at the 1ime of calleciion.

ALY Appuritin,
Spectrophiotomcter Tor ose al 525 mu, providing o fight path ol at
beisl | oo,

203, Rewgenes,
230, “Speciad Solwiun®, - < Dissolve ?5_1.: maercuric sulphale o 400 ml ol con-
cenbialed nitric acid and 200 mil distilled winer. Add 200 ml 85 per cent
phwsplionic seid and G035 g sifver nitrate, sod difute the cooled solution o

Il
MR Anpsnenguent Peesidphene. — Sohd.
11003, Mgayanons Swlphie. Stonkard Sefion, - Prypaoe o DN potissigm

peraagtnate solutien o the usual mannee by dissolving 1.2 g potassin
pesnanzinrale in distiffed witer and pmking wp G 1 Wre, Thiv saluthon
nsusl be aped for several weeks Bnsunlipht or heated for several hours near
the baoiling paint. then lilweeed, dwoush o friftededass fiher and carciolly
stnadatdised aetins sodiom oxalate,  Culeulate the volume of 1his solution
pecessary w prepare 1 itre of solution ol such sirength thad 180 ml - - .050
me al mangiateese as o, as follows:
d.55
ml pernwmganale « -
normmly of permanganate solutim,

To this velume add 2 10 3 ml of conceatrated sulphuric scid and ten
veaclitzime Migedpdaiter yobdbomy {1 g NoBISO, 3dies JE0Y ) izl badd waacer) dl‘l‘)p-
wise with stirting, until the permanganile colour dmappeirs,

Boil (o ranove exeess sulphue dioxide, cool, i dilule o 1 litre wiih
distitled water,  This sobudion may be dilated further i order te measuee
sondl wnoums of manganese,

21.34. Hovedremen Perovide Sedution, -— WY per cenl,

214, Method,

2140, Freagmont wf Sumiple, — To a suitable stiquot of the sample, add 5wl
of the “Spevial solation”. Concentune o 90 mb by boiling or diluic 10
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20 ml Add | og oanneooien poaatpbiate aond breiog o boiliog b albouat
2 omidntles vver a Bame, Do oot heat onaowmterbathie Remwove (rom tie
Mame Tor Eominue, then cool ander 1he tape oo lang boilisg tiae o
oo slaw cooling vosules i decampasiticn of excess peosulpliale aad sub-
segquent luss ol pertsangunaic volaar), Dilgee 100 0l with distidled waler,
Niee froon veducing substnees, aid s, Mabe phonmneniv mcaarencnls
against a distilied waner blacd using o wave-leagtu ar 323 nue Standands
conludndng O, 003, oGO, e, to 18 mig M abaoald Do drcaned mhe sime
wary s cadilwation graph cusstractiad.

21.4.2. Curreution fuor Tuacdadinge v oo fising Cedowe. - Diluaivae ¥ oy icum-
mictuded because of tie possibitlity (i somie of e perianigimale aay be
vetained o the lilker puper. The Tollowing = Bleaching™ owiliad alwuld be
sl AT soon s the photoneler roideng has been aiiale, asdd 005 0
B Jdrvogen paroside soluoon Jueetdy to the siple i the optical well. Mix
the solubian and, as suoi s dhe peensinganate colonr Las compietely Taded
and 1w bubbles aee lely, ke the absorbance ronding aginn. Fhe absorbuine
reading i be subitracied Feomn e oviginal veading, or ic g be read Gron
tie valibration vurve as “wterfeeence as manganese™ soud tien subitiwed

Crom Thie oo g o gi\"r e Goe oo i lige

(=3
el

Colcsdhation.
g Mo ox [ (KK]

Mlasigionese s Mo inoig, b =2 - -—- — -
b winnple.

2x 0 IMAarKRAIAS LN G Ovann s AND IO A0 CoMP s,

220 Prescevetion of Saeaples.
Sinve nost oyimbdes are very réactive and vunstalde, aialysis shoaabd be
HERY g3 Sonnb a prissibie aleer saagpting, 16 e saripbhe o Be anadfysad
innwediadely, sdd sodiom Ly dreside to aaise the pbl o 150 v above and
stove I o coul plice,

2230 Preliminury Screcning Procedure,
Cenattion,
Dug cire should be exercised o the manipubation ol cyanide swphes
Buzcamsae ol the sdcity inveoduel
2220, tateeference.
22200, Sulphide ingecference. - 15 removed by treating 1he albadane sample st pH

PO with sinall incranents of powdered lead cashonaie. [Hack fcad sulphide
Previpitates i samprlos cuntaioing sulphide,  Repreal s opovation uud
no e lead sulphide forms, Fileer und rinse the precipicite, add che rinse
water 1o Hwe Bltde and vse an aliguot Tor anadysis.  Avoid a large excess
of kead carbunate and a long period vf conbict in vider o minimise complexs
ing or vcciusion of the eyunide wub the precipitated maerial,
Ouidizing agents — i present will give a pasilive wal with starch-iodide
pager annd cun I renioved by tratng widosodiuin sufphite (F2.6 g wiydrous
NS0, por Nire of sulution) kil o negalive sl 15 oblained.

Other inderfermg subatunces can be remuoved by e ditilladion grrocedurg
oublined Lol -

't‘)'ll_

(=]
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2Y12 Apparaiis.

The Totlawnig apparatus teee g, 2) 1a igguived -~
Modifiod Claisaen flask, 300 ml, having ground ghiss joids, witly side-urm
Aodia ery Tudwe popppovesd oon) ahee lli‘\i‘nllrlu szl
st idet, consistiog ol o thistie tebe with a2 groves] gluss joind, Daving o gliss
tube (3 oo doternal dianeter fused 1o thie Joad wnd exteamded w | il fiam
the Bottos of e miodiied Clnisscn sk,
Cochimner — wnth grooed ehass cone and sochet, e bBodtom cone o
e aodilied Cladsaeiy {lask.
G wandier, o spival Hhoswe type, lgnid capacity TOO-230 anl, Guch as e
I istrer-Dbidligan apal gas wiasher), e 1f poasihle with wosahber drain jube
withe o pinch closgy i e botlam,
Stacennt thash ) SO0 ml capiwity.
1 ber anpratoe.
Heating chewend, -~ fon the modilicd Cladasen sk,

{ionvmnns Bheays feadedtey, rulsbgr ov ghoss ad oedicoed.

23.2 ] . l"\’t‘{l_l\'l.'n.f.x}

2231

31232

1221,

024

Stslignt Hyidvoxide Sobution, 1N = Dissalve 4 g sodivo Ly deoadde (NaOED in
Jou b shistilled water.

Mevearic Chloride Sovdutivn, - Diasolve g adecarie chlaride (HEgCL) i
Sudb il Jistilled water, (Cavyion: Toxee; take care 10 avoid ingestion),
Mugaeaimn Chlenle Sofution. — Dissolve 31 g magoesiom chloride (Mgl
LLLLEE wh W) sl disbibhed wwader,

Nodphaeie acid. - Conventrated.

D34 fecediee.

Addd 2500al of dee sample or analiguet dilated 1o 250 mi, o e Cluissen
Msk . Al exacily 30 ml af sodinm Lydroside salotion o the gas wisher
i didute of necessiey with distilied waier o obtain au adequite depth of
livuid o the absorber. Connect the train, consisting of boiting sk air
ndet, Dash . conadenser, gas washer, sucuai thsk trap, wand aspirator,  Adjusl
the suchiont s thal approsinstely one bubbile of ol per second eoters 1he
Boitiing Dask tlnogghome air ke, Vs ais rae witl ediceively act as 4 canier
far the TECN gay Feom sk 10 absorber and will ustadly prevent o reverse
How o HHON theaugh the air intet, 11 dhe air rate does not preved 1he
s Irom backimg up i the delivery tube, e e flos rale inay be in-
vicaned up o twe Bubbles a o second wibone Josy vy etlicieney, 11 thse air
e becomids lows lighy the gas washer will noe e wll e HON,

Add 20 ml meraeric chidoride sobuion and 10 2ol magnesivm chiloride
solutien tleaugh the aiv lotet tabe,  Rinse tebe with distilled water aod
ullow the air ow 1o i the ask contents for three minues,  Slowly wdd
Conceniriied sulphuric acid i an sowosior cqual 1o 3 ek for each 100 gl of
sobution In the distilling ssk, and rinse e’ air mler onee more.

Fleal ai o rute which will provide rupid boiling but widl awt llovod the
comdenser indet of peoniil vapours 1o rise more than half-way into e
condenser. IRellax Tar ¥ hoiors Turn ol (he heal bul condinoe ilie i

Nuw.  Alca 15 midates of cooling, drain The gas washer condenls ino o

17
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250 b vildumictiic fask. Winse the conuecting 1ulwe From die voudenser to
the gas wusher witl distilled wirter, add the rinse water o (he drained ligeid,
anl dilute 1o I3 ml,

Retild ihe gas washer witly o Uresl charge of sadionn iy droside solulioa
nnd ropaat the o prrovedure,

Determing the cyanide content of both portions af abserption liguid by
the coturimetric mcthod oulined below, (22.3.).

IT the sipple containy only readily hydeolysed cyunides the alsorber
ltegonidd From e Tinst relthex will contzein ol al the cpamade s 0 siahle complee
cyaendes e present, o sisnifivand yield swill appear in Ue absarler liquid
fronn the second el The Botad of the o coneentsativmss represents
the totsl concentiaton of cyaande in the sgmple,

233, Cvhoimetrie Petcrmindion,
2334, Apparatus,
23318 Spectrophotomncier, for ase ar 620 i, providing o dight paih ol 1 em,

223,02, Hewedion bes consisting ol 1est wibes, approninetely 1 x 8 inches, fied
with rubber stoppers.

2233 Neagents.
223200, Soediy Hydvoxide Solution, 12N - Dissolive B g sondiurn hy diosade (NaQH)
in | dine distilled wiser.
L i Aecte el \placiaf)], |44
3.23, Steck Crvanide Solution. — Diasobve 231 g polissiun Gyanide (KOCN) in
I lite waler. Staodardize agaiist silver mitkate as owtlined behow, The
solutivt fases strengd gradinskly wnd must be rechecked cvery week, Appr-
siete sieengih, 1ol g €N (0 amoms Tonie; b eore b pvoed
figestiong.
223240 Swenlard Cyamide Solution.  Dilule 10 mb stock cyanide solution to | fitre
with distlled water, pein, and male o second dilution of 10 oad o this salution
o 100 il with sedivm Lydhoxide (e2N; 1.00 ml Lo ug ON. (Al
strength s determined by andardizabion ol stock sofutiond. This solution
st be prepared datly . (Capion: Toxic: ke cire (o avaidg inpestion).

223,25 Chlorendines 1 Stdution. Dissolse B g o Al water, 'repare daily,

333200 Fpheapd-S-medivl-3pvazidone sedution. Prepare a0 saturated  agueout
solution approsbantely U5 w100 mb) by wdding the pyraeclone 1o waler
at wpprosHitely 73 C0 Agitale ocetsionally as the solulion coals la reom

temperature. I nevessany, the pyrazelone Gimelting point 127 O 128 °C) can
L porilied by oreerystalitzation frons ethyl aleahol, Plsnally 1hi, i not

reguirgd,
12327 Pyridiae,
323238 Miv-pyrazolonc, - IDhsselve 174 g of Lphemyd-3-inethy 1-5-pyrasodone in

100 ml cthyl aleohol. Add 23 g phenyl hydeasine, Tresbhly distiled wnder
reduced  pressure. Ratlas inoare adl-glass appsiratus, Several bows of
redTusiieg is seeessay e pueduce 1he lris-py przalone, which is indicawed by
forntion of crystals i the rellux ' mixtine, A sellos of 68 lunns, fulloned
by staading at rocm tenaperabaee overmigh(, and -2 hooryetloas the Tailowing
day are generally adegoiie Tor o paod yiehl,  Filer while hot, wash with
hat 95 per cent ety Wdeahol, ad air dry. The product (meluing point
preater tatty 320 01 is stabbe indefinitely inoa iy o,

R
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22029, Miaed pyridine prvaddone reagent, —. lix 123 nd ok the tilered, soquraid
ayuecus solution of pyrzolune with g filtered sohution containing 0.015 g
Mis-py razolose dissolved 0 25 b pyridine,  Severt minutes o mixing is
usually pecessary 1o dissobve the bis-pyracclone in pyeidine,  The mixed
reapent desclons o pink colowr on staadiog bui, iF used sithine 24 hoyes, this
dous not ailect the colour production with cyanide.  Prepaue Jaily,

Y1), Swarduedization of Stech Cyeide Soldutien.
23300 Reagonts,
(ery feefiueerae aefirduee, o0 Dasolie th2
bengal-hiedanine in 100 ml acetone,

g poradinmethylaeninee

(h) Stwwdared sifver mitraie sofation, GO, — Dissalve 327 ¢
silver mitede CARNOL) in ) litre distilled winer. Standirdiee
amptnst stanndand  sedivme chiloride solulion wstsr the hiodn
tncthod winh potassiven Chieeminie {h.CrOdimdicator is indicutyed
inSectiond 4. Ll or This solutich is eyutvident to 100 mg CH.

3532 Procedure,
Pahe an nliguat (1Y ml) ol (e st (.‘)':lnid-\.‘ sceltitieny uned ‘.h\.ljuai the pl Lt

L orsthas e with sodivan hydraxide solation, Diline Uie aliguot 1o 250 10,
Add 0.5 0l indicator sclaiion,

Titvme with standord silver niteide galition 10 the Best charge from a
canary yelluow o salmon hue, Uitrate a blaak containing the sime annoent
ol atkali and wider.

Strengil of cyanide stock solanion b g CNd

il standad sitver nttiae Tor aliguat - biank

md ol adiguet ke,
R34, Procedure for Cofosimsetvic Determminedion of Cyamidde.

Pigpine one of more aliguets of the ahan prion lgiid obtained From the
TR Procedurt By reacihom s voibch, o b s deeiy suapynas,
e been voellly rinsed with distilled water,  Dihine gigh (o 85 ml with
.20 sedeen by droxide, and ielealize with acetie acid o pH 6-7.

Fiepare o blank Dy addimg 15 il 02N sodimn hiydroxide to a carclully
v reaviivan taba, Al prepure a1 series of standards containing 4.5
o 6.0t CN, all made up (o 15 ol wigh 2N sudoann hydroxide, Newralize
ik and standards to plt 6-7 with acede acid. The samonnl of the acil
Cor sl ditoned aligquaots, the blak, ad e staodinds should e pprosimaltefy
1 hic s,

Add 0.2 mil chlorumine-"F solution, stepprer, and mix by inveesion (wo or
thiee tmes.  Allow -2 aninugtes for the reaction.

Addd 3.0 wl of mixed pyridine-pyrazotone reagent, stopper and mix by
inversinn,  Allow 20 minutes for cotour development.

Dilute all reaction tubes aecurately (o a definite volume -- ustaily 25 nil
~ mix, and rewd abworbance at 620w, on afl samples and standiwds,
IE the cotour of the distitlate aliquot is oo intemse 1epent The test using a
smaller aliguaot,

Censtruet a ealibration graph of absorbance versus g CN,

19
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22350 Culenbadion.
Cyaondes smd ichited conpraads s CN nag |-

g CN G lest aligus 230

- = R ) - - - ‘\' - . -

el st aligue. b kgl sample
21 DPDetrgknsNaing ar St it
230 tivatmicnt of Suple,

T e deseriatitaiton of aulplinde Goe maist be tahen to cintoe thad crigy
do nat adise Irom any of the follawing causes - -

(o) Lossa ol fvee hydropen Slllllllit]i' oo thae sanphe o dlee ate
mosphere.

) iy ol waygen Do the saple winko rezoiiant los, ot salplige
Ly viatdudiu,

(Y Dardation ul hydeagen sulphide Jduc so sdariog Lhie amuple
wider dagrobic conditions.

Tl best vesubts will be oblained if e siniple 83 salysad wianediaicly
and i boss ol fres hyaviogen sulphide is peeventad by addition of a sl
voluiie vl 2w acelinle solubion do the siinple when it s lakea.

3320 Reageats,
RETE N cmenic-aulphi dc Acid Solition.—

(a} Sroch Sclmgon, - Disiidl pava-uoinu-duacthiyl-asdfine in aa
atl-glaas appeuasius dvonn whicle i bas becsi displicesd by an
incrt gas, M vgry caudivasly 30 oul ol concentiied sulpliarig
acid with 30l water and cool, Add Lo ihis 20 g ol the purilial
ainine, stbvidy unlil solution is coplete. Rake wp w HX ml
willt waler.

I any of Wie andoe gets o abe shin wasdi i i oty
with dilute hydrochloric acid.

Aleraatively, mix -6 o of concentritad wadpbune acid wih
0 b water and caol. Add to this 27.2 ¢ puoa-amine-dls
smethy Laniline sulplae, stivstng unlil solunean s conapieie. Makg
upr Lo ftbmd witly waler,

Nede: Hhas asstnes that the amine sulphate s available g
sl purer state than the o atsell,

(0 Warkiug Solusion. -~ Bilaie 23 ml of the stock solutea o | e
with 1z sulpharic acid.

2322, Ditute Sidpharic teld (11, — Nix very cautousty egual volunes of cone
centrated sulphuric acid and Jistlleld veater,

23.2.1. Ferriv Chioride Solution. -= Dissclve 100 g of forvic chidoride (Fedn, 08O} i
wuter and male up to T ml.

2).2.4. sttty Phesphose Solusion, - Dissolve QB0 g ul sinasoniam phosphate
(N DO ) ewaters sund make up o | Livee,

1325, Methviene Dlue Solutian, —



NATLICAL Btk 15T At 2319l

(aj Ateny Soluccon, - Dssaboe F00 g ool maths e blue by waey
and anahe upoto Lolie, Standardise the ol us deacribel
belov,, 23403

{6y ftuse Sofoiion. - abate 10 ml ol he sleanniy Hudton L 100 an|
willy disliled wirler,

29, 2, Miiettiedieeene Selpdite Solationy, = Dissolsve 24 g ol adumesionn sulpdune
(ALASOHOLIBHELY o waier and didure o TGO il

Mo Sodivo Hvdvonide Sohaica - Thssolve U g ol sadiam ydeoside iy distilled
witler. 4 wol and dibule Lo JOD al,

2335, Swditens thivesidplane, —

D281 Preparigioi,

ler) Ntk Sofution. 025N, -~ Thsaolve 67 4 3 asdioan thiosulpsluine,
(NS0, 501,0) in ¢ Llitre of capper-lee, Sreshily Doiled and cooied
Jdistilled water, adding [ ml chlorofomn or 10 my mercuric
iodide o stabilise shesulution. Allew 0 stand for scweral
duys belvre use.

() Working Seluiion, GR23N. - Dhilate B il of stock sulution
ta | hire with coppec-live, leshly boiled and coaled distellcd
witter, addurg 1l ehloraform ar 10 myg nwercwric jodide.  Uhis
solutton s reasunably stable b o showdd be stmduidised
atdinsl perassium dicheamate 3t reguent indeveals Siare in
b aanber glass bottle with 3 rubber stopper and discard any
solution reanung mothe buretle i 1he end o thie Jay.

20282 Stweilidisation of Sodivm Thiosutphunte Selition. -

Dissalve appeosimately 2 g potassioom dadicke (1) Teee Trom iodute in o,
Erleomuyer sk with 100-150 ml disilied water, add 10 md )9 sulphuric
scid Sollowed by exacty 20 mil siandacd dichromate solinicn,  Plice iy the
dirk o 5 minutes, dilute 10 1 or ~ 400 ml abd dade with iiosabplig
waddl wparle strusy coloar is reached, add atarch and itcate yotd colourbess,
L e thiiosulpliaie is non caacily 00250 aadjust B unil i is.

232y, Stauibiard Potwsstum Ihchroniage Sofudiom, 025N, - Dissulve 1.226 ¢ pre-
viouaty dricd potassivun dichramate (K0n00) a0 Jdistilied water and dilute
tu [ e,

21214, foiline Soligion, 0.025N, ~— Add 3177 g judine o aboul 23 g palissiim
iodide tod moisten with water, slowly add more water wi shukiog unul
dizsolved; Jiwie 1o bl and standardise agabiar O23M sudinm Hika-
sulphale,

20 Kevwweh Nedborion, =015 g ton KR iml Peeshidy pacpeeed

N3 Methed.

Pipetse 7.5 mt portions of sample o cuch of 1wo test ebes which ure
accaralely matchoed as to Jduismeter. To dhe lirst tube add 0.5 il godne-
sulphurle-aeid worklilg sobution.

For the second tabe add 0.3 il dilute solphuric acid. Add 2 deagns feeric
clitoride solution ta cach tube, close thems with the sthumbs and slewly inyveri
theni onee or Lwice 10 mix the contents. Whon sulphide is piesent a blug
condowge will LA H e iest pgdue alecsbogpiveent o calomne i u.llnplulc aller
appresiately 1 ondouie, Afler 2 o 5 miides add 1.6 wa) ol anupeniung

q1
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phosplade sodution o each tabe swnd maix, THis disatdsbios the ealow
due 1o the Jervic caride sund reduces the acidity of e salution cnabfing a
thare inlense blue colour 1o Torm),

After 3 miates add metsy lene Bioe solotion scdeop ata time o he second
ol hy |\ll!.llllr\l._\\ i Dotween el andldinessn, andd? the wodon ey
that of the st tudse. Ve sobutionn shoodd De sidded cideer Trome stamdard
dvapping pipeties whichodeliver 20 drops per sl oc frone 1ol bureties,
I e imethylene Dlae is of the cavrect strength | dvape ot she stoon sabution
QLOS i} as cquivalent to T oegdt sulpdode and T dvags ol the diline soburn
is cguisadent to U med sulphide. e higlest acoimey an e selune
ol water shold be added to the Grst tulse belore the eoloury are nitlehed
thas climinating any cies Jue o the Sarogiog vodesoe in the secand tobe,

234 NStewsherdisation of the Mothvchene Blue,

Completedy G o one-gadlon bottde wah acidiicd disiifled watter, add 2
wiashed coystal el sadicin sutphide falwat TUQ G 20 nage ), stoqpper the batd,
aed 1then thorouaghly naa.

Prpette 20 ank of G.U25M sodine solution trda o 3Kl solamcting flask,
Siphon in sulplvide solutien from the Botom of the warllon boade w il
the sk o the osmh. Transfer the contents o a switable beaker, add 1
concentrated saiphuenc wcid amd tierate the excess dodioe st DG2IN fhia-
sulphate solution using strch - s indicanor, Muliply the ner volume of
GOSN dudhinne soludiom used D 8V Lo olstartn the concenitiantson ol salplide
TIHN

Test the subpbide sodutien by the incthylene bhiwe peocedue given abose
aod wdpst the streoeth ol'the methiylene bhie solutions 1o give the same value
Lo the comeentrationm ol solphide as wirs aiGrined Dy e tivseion mgthod,

2VA vpreasien of Hesadis,

Sulplnde us S momg; L

240 ITROITRAIEE Thedd ol LyoRn .,

. Biniitasion Poocodure,

2400

Thy cisttllanion procedure £, reconmmieinded s givaeg grcader schaluiig
wadly b \:tln|||-\_‘;. Tt cliinates the llun:n:s.s.il)- YTy -.'nlnpf._-lc :ln:nh\it
s ety the adsantage of climinating suspeciod oy wellas knowa mierreicines
b seneral, distdlatton s sesonted (o when the 1ol corection due wo inter-
Jering aubstimees witl exeeed o U0 mg, L
gty

A Claisser sk with o thermuometer sund steam inlet exiending to [[Hoth
inch al 1the bottom of the Rask,  The auher outlet s connected 1o @ vatical
Licbig condenser.  The steany indel is connected 1o 3 slean gencrating Hask
over i separite source of heatl. Mowever, a8 sepasating (ol containing
erthwer distilled water or the sumple may Be used moplace ol te sl mh
When o slean genaator is used, 1w steam tofet should terminate inoa fane
sturped cutlet Tacine downwird of aboet 45, When @ sepmating luned
i wsed, the tnlet o the sk showld leominate winh o capatliary tip. Bomgping
womtniniaed by placing shiss beads i the stenm peoerater sond Chiissen

flask,
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Al Wewgrny,

RN

i,

2HE2..

4124

Sifrer Sulpluie. = Solid,

Seskiveert Piddecnihe Soditian, — [ssolve JE g sodaom iy dooaide (Hat 21 in
Tt v dbisetitled sater.

Sulphurie {eid, - Cuncenliated,

g efpdan b enfies e auiineioss,

LY Proecdi.

RER R

LY

When the sainple corttams less chan o mgft of Huorde as |5 concentrate
Phe soapile in the raflos ing way 1 —

Blale 130 ml sample alkaling with sodiany bydeosnle (Nad)H) using
phcosdphtiedera indicator, and add i fow droges INaGH) in eseess. Con-
cenlaate fo 130l AWhent coot Tesier quinedicetively (o the distillation
(L0 sasnd care iy szehd 13 e o esnceirp aged stpbueic acid. 1 e aanonne]
ol vhloride in e aligaet exceeds g add aboat 3 o solid sibver solpharg
Ve cach g ol chiforide. Connect the condenser, taerncancter, amd sicans
inlot assembly with the steam exil vabve open. Heat the niisture te boiling.

Ao hg dnilie i colleaiad, the wader iz dee sicnm gencinor is breugln ta
the bail and the stein permitled W escipe. As son s the wmpesiitu e
reaches THY O the steam s introduced into the disrilavon fask,  1lent
Froun the oo Daaners 35 regabated 1o matinlain g temperatue of 140 2150 O
trevor s over FAE Oy, aoad o distiliation vt not fess than 3l per miimiee,

Phe Jistitlaticn is continued until 15300 ml wre colleeled,
Vol thic saenpde contains 0.6 g/ ol Huoride as 1 e toere, o 300l paortion

i tetinaleried To (e distilation flask, tremted as desciibad above Tor the
sanple Coieertsate, and the distillate collecied without prior esapoition,

A talad of 130 ml ol distillale is collecied, the excess onver the origimd vilnng

\ull.‘i.i';: frove tee slonn,

Irewod the dhisnifliere as in the Tolosing owtheed G deaomine the iy,

A2 Cvhriuten i Aethud,

M2 lwterferenee.

) he imporil known iaderferences and i elhicets are Bisted in th table,

I iz felewramativog snay be ased to cevree! the appaaend tueon sde concentiation,
iF the todal correction is oot greater Uve 0.1 mgdle Ty also be used 1o
estipntle wincther Jistillotion s pecessary.  Dodess otherwise noded, the
inlederence 1. mdepesdend of the luoride concenteation, and iy ussumsed 1o
Le alycheaically addnive, 0 the inmterlerence froee any vng substanee s
{1 ulg_-._”, 1 a:tHlp’u shaould e dintilod ween l.|n.-u:r|. b i.‘.ll'.\]h.‘l]".:ﬂil'll__: aler

ferenee nury be presend.

43
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Waura, HH

THE: EFEECY OF INTLRFERING SUBSPANCES ON 1 LODURENI:
PO RN ON,

et on I Reading.

tulerlering Crsteann i G e G e e
Subslance (a1} Lncivitae ar Amount in
Decreiisg, gl
Allalinily
(s a0 . 323 Deurgiise, il
Al B L e () Decicise Ul
[ BNy )
O 1,50 Dgeriase .1
IR S R BN 3 Liscreuse 0.1
st be cospletchy
removed ) L Increase
'), e l.u Privrean u
{ Mg b)
[R5 B L0 1 I 1.1 Lnreise U]
Uy T e ) lncreiise i
b v 4R Mo elivel au

My ol ik Nu el A

Nules:- (e Hhe vadoe given applies only o Huocide concentiinion abave
O3 ing L Bedow 03 muf 1, the errar vavies lrona G0 Oauglas
the R ide cotvenlradion is ieduced o U,
(4 When Duaride 15 absenr, pliosphaee exeres 0mach sicater ehieet
Wi when Huotidy s present.

2422 Lppuardiiis.
Spectrophotomcivr. ~ For use ul 323 e providigg o light pah ol 1o,
2L Newgents.
33230 Stundhieed Swdivent fluovide Sofuwsion, - - Dissolve 02210 ¢ sadiam e
(MGl ) o distilled wader and dJilele foo U oHrd. PRI TURE BEE Ol thes Skt
sulution 1o 1 lee widhe disulled water. LOG b iy cyuis ddenl so GRTI g
fluoring as b
24.2.3.20  Swidien Arsenite Seluifon, approainaiely GOZEN, - Dissolve 1,83 3 sondium
s (Moaadsr bl chizablad woer, l’l'-'p:.rq.' [FRETS 1Y P NN PR TITRTI 11 109
M23)Y lizain Red Sodatien, - Disaotye 03T g Alicacin ed S i distilled water
sod dilide 1o 3kE il W ansaoluble aaterid a5 presaat, Liler tiroagh \What-
mit Mo, 4 ller paper. Protect from disect sunliyhi.
24.2.3.4. Zirconvd-acid Solugion, — Dissolve 0181 ¢ vircaniom oxychioride 12e00L
BH.O} in 50 ml suater and make e ta 53X mil with Scoi's Mised A,
(24.2,3.5).
24123350 Seett's Mived Acid, - - Add 68 it concentrated hydiochloric acid w 182 m

witder uod add 22 il conentraied suiphuri acid o 228 b witter and thep
iy U bwa ucd sohutions Jagether.

44
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(e the saonples dng gvapocated sadynss v sidica dishes bolore they
wee anah sad o renene eavens by diochionic acid.

Appanraties,
2518 Spevtropimmnacaer. Fovuse al 385 e, prosiding o Inght path o 2o,
1532 Sepagranttny Funench,
1333, Pt Meter,
flovecartfan
23400, Are-froe Dowide-disiidt of Hourere.
342 Dighizome Suditions,

(1) Iimzacsbog v 10 aliphenylthtocunbaesne o b olinge of cachon
feltachionide . St o Down bottde incoa oo, 7 the
solution is of dovtls ol guarlity or Ty been stored Toea long time,
the Tollovwmy (et Tor duteriorasion can be appliad s Slake 19 m
with 10 ocb T 99 anuommin hydvosnde, 10 the loaer, carbon
tereachlotide, fayer is only sheditly yollov | the sengent s m good
vinudinton,

th) - Indure vone vohine ol ditdizone selation (o) with niee vodumesy
al Goben tepachhride, 1 stoead i a0 bwoan classestoppered
Dastile o the rchigerstor, This salatiom is satislceiy o several
wechs,

254 Sevedivens Citoage Scfvtions fon Clecinngy {chisswen o

Drseolve T4 e sodiven civrate (N C ELOC 200000 600 0l waler. Badrag
witly Il poriiots ol cdubizonde sobation fad snl the Tasl oxliagh renming
precn, then extact wirth carhon tebrachloride e pemnve excess Githisnne,

2544, Hydrochboric: Leid Solipioe appresimbicly Q07N Dilore 1.0 ml coneen-
traesd Dy dioehiorin sl nognt0 gl sith re-dlistdled warer

2545, Surditene Tecnats Sefuenog appmosioadely 2N Diasolve 68 1 ~sodi deetate
(N0, MO nd wnahe oo 250 mil with re-diniiled water.

2344, vewse Lstfer Sudrienn, 0 Rhs cqual volumics soddoo acetinte solutivm and
agetic avid sobistiont, Purily by dithizooe euaraction as descrioand for
sochi oty solation,

3847, Averic Teaf Sufutfion, appoosiaiely 6 Rty 1 vofuniee ghooral aoetie,
wcid (CHLOCOONTE swath 7 volune: re-disutled water.

IS AR Soalivny Vhiesuilplonte Sodupnon. Dhssolve 25 g sodionn thiesedphiate (Nu 80,
SULOY w0 100l readisultad water, Parity by dithizoog estimction as de
serybed Yo sadiom citrnne colation,

2349 Stamband Zine Stech Sufusion Prissalve D HHE g 30anesh sing el in g
slight oxeess of 4T bydeochlocie qeids about 1 od is regquoed. Then dilute
Lo | e it se-disbilod swater,

354 40, Stenbin 4 A Henhing Solution, Dyboe B i solacd sine slock
sodulionn 123401 o0 T g woith pedintilbed s Food 00080 mig of Zn,

25411, Cearbent Temancdihinide

Bl



S0 Mhnaed,

1.6

255,

25.5.3.

WA TILAL s sReIS D AGE X5 96Ty

Pocperation of Colevimetric Steonfurdy, - Taoa sates ol 123 gl Squibsh
sepraling frouech, thoroughly cleansed s dosceibad, add 0.6, 1.0, 2.0,
10, -0 il 3.0 ad standaod ane werking sobudion (23,4 100 cyuivalent (o
D), Oat, 0002, U003, Q004 aod 005 ae . Tty cach voleee 1im
lo 1020l by adding ve-distilled warer.  Fooeach hnnel add 3.0 ml aectine
Dedler anmd 1O il sewdiveen thiesulplaiy ssefution ond mise The plE showdd
I Betsween 4 innd 5.5 an this point. To coch fanocl add 100 ml dithizone
solonion (H) Slnppt;:' and shake \@uuul.\ly o 4 min, Allow The Liyers
e s eprarate. Vrey e steon ol the Toongl soch aips G diltee poper und ron

the fower conbon eteachloride Liyer into o clean, dry colarimeter el

Codormmeeric Mo emene. - Sct the spectrophotomgior il rorg obsortsice
with the Blaok ot 3335 s Plon caldbwationr conve. A pew curve should e

ploticd vl coch set of aatnples,

Procvdure jor 1 aier Samples. I the zang content is not within the working
runge, Jifude the simple witly re-distilled witter of concentrale U in a sitica
dish,  Usiigt o pl b eneter, and accounting for any dilution, adjust the sample
to bl i 2 il 0,00 N Dydvoehboric aeid Transfior 1000 m] (o 1 separating
fonied. Cuomplcie 1he analysis as describad in (25.3.1) “preparation of
slandands™ . Beginning with the soonds 7o el Foveed addd 50 o) accune
btber ..o,

ead the my Zo oon the calibration gurve.

efiudaticon,

v £ a0
Zincas Zoin mgfl oo e oo -

nd sumple,

47
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Fiouew 2.

A -S00 ml Modined
Clatsser Flask

Bo=Thistle Tube Air Inlo

C =\Wiuler-cooled
Condenser

D = Fisher-Mihean Spiral
Gas Washer

E =Screw Clamp
F=5 m| Suction Fizsk
G =Ground Glass loints

H=Tubc 3 mm Joerpal
Diwmeler

1 =Tubs & mm Externd
Diameigr

J =To Suctien.
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