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: R "ABSTRACT : o
A turbidimetric method of deterniination of 8hloride in brackish waters of Rajasthan has been
-described. The suspending medium for the silver chloride is 1 :'1 glycerine coataining 109, d-glucose.
Upto 105 ppm sodium chioride can be directly determined by this new method.
A standard curve has been drawn with concantration (ppm) against parde 1tags traismission,
The curve enables one to read conceatratioa of chloride in terms of ppm, by the use of a formula
derived in this paper. o E _

A

"INTRODUGTION

In DESERT areas, the salinity of brackish water, soil and a*mosphere, plays a great role
in potability, irrigation and air borne saline deposits. There are various mathods 6f deter-
minations of chloride. Skougstad and Fishman! reviewed, excluding fluoride, 23 methods
of halide determination in their review on water analysis, of which 21 methods appeared
during the years 1957 to 1960. This will tend to indicate the importance of halide determi-
nation. , ‘ o

The turbidity produced by a suspension of AgCl can be measured both turbidimetr;-
cally or nephelometrically. In the Lamb’s 2 nephelometric method 50 per cent ethanol has
been used to increase the opacity of AgCl sol and chloride concentration was determined -
between 4 and 300 X 10—¢ M with an average deviation of 3 to 4 per cent. Kitano and
Tsubota 3 described a nephelometric method using lead nitrate as a stabiliser. By this
method chloride could be detarmined when cl’ content is less than 10— M.

The turbidimetric methods are few. Synghal ¢ has described a turbidimetric method
in a brief note in which upto about 30 ppm of NaCl was determined. Kaluszyner® has
estimated AgCl turbidimetrically with Leitz photometer using filter No. 415, Both tur-
bidimetric as well as nephelometri methods are used for determination of traces of chloride.
The reference to nephelometric determination may not be considered out of place, since
in both cases of measurement, the AgCl suspension is rquired—when the percentage trans-
mission is measured, it is turbidimetry and when the scattering of light is measured, it is
nephelometry. . .

The determinatio_n of salinity of brackish water is being carried out in many arid zone
areas. From Turkey, analysis of 278 underground water samples were reported®.

A recent survey of a cross section of certain regions of Rajasthan desert covering over
5,000 £q. miles showed that the salinity of underground brackish water varies considerably
usually between 500 and 10,000 ppm when the total chloride is expressed as NaCl. Tt was
felt that a rapid method of determination of chloride will be useful for samples of such high
concentration and consequently experiments described below were undertaken.



® ' 3.0. Cusvouvar end A. D. Pononr

In our experiment it was found that chloride could be determined by the method
described by Synghal upto 25 ppm beyond which. the linearity broke off. No attempt was
made to find out lower limit, for two reasons, First our interest was for high chloride con-
tent. Secondly, there are good methods for determination ‘of traces of chloride. Considering . .
the high concentration of chloride in brackish water, the determination of chloride by
reducing its concentration means for a ss,mple of 10* ppm, a dilution of 4 X 102 before the
turbidimetric method could be made use of in aqueous medium and the dilution required
would be still greater if recourse is taken to methods for trace determination (cf: Kitano
and Tsubota3). The large dilution required, is likely to introduce considerable error.

Since beyond 25 ppm of NaCl, AgCl suspension begins to precipitate it was thought
:a denser medium might help in keeping the sol in suspension. Consequently various dilution
of glycerine was tried. «

Although glycerine was the heaviest, it was not found suitable from the point of hands
-ling for analytical purpose because of its high viscosity. Of the diluted mediums, 1: 1
glycerine was found to be suitable and it became possﬂ)le to read 70 ppm NaCl directly.

The density of 1:1 glycerine was. further increased. by the addition of 10 per cent
d-glucose (BDH, Analar) and this solution could be used to determine chloride slightly
beyond 105 ppm NaCl turbidimetrically. The influence of other electrolytes such as
_sulphates and nitrates were studied. The effect of concentration of silver nitrate and
nitric acid, temperature, time factor, stirring effect, etc. were also studied.

The experimental results are described below :

) 'EXPERIMENTAL
Apparatus " . k
’ Bausch and Lomb Spectronic 20 Colorimeter was used for all experiments,

Materials
1. Glycerine pure-
2. d-glucose (BDH analar) '
* 3. Silver nitrate solution (2-5%, AgNO, in N/10 HNO,)
4, Sodium chloride A.R. :
5, Nitric Acid A.R.

Procedure . . :
1. For determination of chloride in aqueous medium.

Take 10 cc of silver nitrate solution in a Spectronic test tube, Add 30 co of appro-
priate concentration of sodium chloride solution with stirring at room temperature. Read
the percentage transmission (%T ) within 1 minute of addition at 475 mr.

I1. For determination of chlomde m glucose-glycemne medium.

Prepare a solution of 10%, d-glucose in 1:1 glycerine (v/v) by Wa.rmmg if necessary.
Keep it overnight.

Prepare 2-5%, solution of silver nitrate.in appromma.tely N/ 10 HNO3

Set the Bausch and Lomb Spectromc 20, at 475 mu and set 100% transmission for
distilled water.
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Take 9:0 ce of G—G solution z.e., 10% d—glucose inl: 1 glycerine in a test tube Add
1:0 cc of the brackish water to it and mix well by stirring. Take 1-0.cc of the silver nitrate
solution into a spectronic 20, tube (capa.mty 10cc). Draw 30 cc of the mixed solution,
stir well and find out the percentage transmission. (%T) of the silver chloride suspension well

. within one minute of addition and preferably between 45 to 50 seeonds It is not difficult to
adhere to time factor.-

Read the ppm in terms of sodmm chlonde, agamst %T from the sbanda.rd graph
(Fig 3).

Calculate the chloride concentration of the brackish water in terms of sadmm chlorlde,
ppmfromtheeqn Y = 1()—{1-1—7ﬁ - e e )
where Y = Actual conc. of chloride as Na.Cl ppm in bra.cklsh water. -

& = ppm of chloride as NaCl read from the standard curve against percenta,ge
transmission.

A = No. of times of dllutlon that has been made of the orlgma,l bracklsh Wa.ter, pnor
to addition to G—G solution.

V = Volume of brackish water or chloride solution added to ’ohe G-G solutlon

The volume of chloride solution added to G-G solution is always according to: the
formula, P ‘

a4 b=10-0cc - T .. . e - e D)
where @ = volume of chloride solution. BN R
b = volume of G-G solution.

: If a chloride solution is diluted before mixing to G-G solution, the same formula (2);
applies with reference to the diluted chloride solution only. :

The use of V = 1-0 cc is recommended for convenience but volumes, more or less than .

1:0 ¢c can also be used depending on cencentration of chloride.

The value of y is the concentration of chlonde in brackish water sample expressed as
sodium chloride in ppm.

RESULTS
TasrLe 1.

SHOWS PEROENTAGE TRANSMISSION (%T) WITH INCREASING CONCENTRATION OF
NaCl (pPM) IN AQ. MEDIUM (VIDE PROCEDURE I)
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- Aplot of %T against eoncentration (Fig. 1) shows thab the cury eaks off beyond
25 ppm’ NaCl. Consequently this method. cannot be used beyond this Limit: The' glycerine
solutions were next tried as suspending medium. "7 e S
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Glycerine solution as suspending medium

. The method consisted in taking a volume of 1 : & glycerine where z =1 or 2 and
adding to it a known volume of NaCl solution directly from the stock solution so that the
total volume was always 10 cc. After mixing well, 3 cc of this mixed solution was trans-
ferred to the test tube of spectronic 20 containing 1-ec of 2:5%, AgNO, in N/10 HNO, and '
stirred well with a glass rod. The % T was read within 1 minute of AgNO, addition taking
distilled water to be at 1000 %T. =~ T DR o

-
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) ’ TABLE II o g o : '
. SHows %T WITH INCREASING CONCEMRA’]:ION OF NaCl (pey) 1N 1 1 AND 1 9"
: GLYCERINE SOLUTION ] o

O'oncentmtzon of stock solutzon was 6064 ppm N, aCl

T

Vol. of 1 : & Vol. of NaCl ’%T of AgCl so. in ppm NaCl
glycerine stock solu- present during
where z=1 or 2 tion added - - %7 determina-
(ee) to correﬂpond_ 1:1 gly. 1:2gly. tion'in 1:1 or
o ingvol. nleol. I T - S 1 ¢ 2 glycerine
(ce)’
10-0 0-0 "o Rk - 90 0
9-8 0-2 - 65 72 12
96 0-4 . 52 . 56 24
94 08 43 90 - | 38
9-2 08 32 27 48"
9:0 : 1-0 23 o 13 . 60
88 1:2 ' 12 ' 12 - 72
8-6 B 18 9 84
84 1-6 18 S ‘ 96"

A plot of %T against ooncentratlon (Fig. 1 B and C) shows that llnearlty is obeyed

upto 72 ppm for 1: 1 vide curve B and 54 ppm for 1: 2 glycerine solution vide curve C--

* beyond which there is deviation due to coagulation in traces of AgCl suspension in -~
respective medium. 1: 1 glycerine was therefore taken for further study

1:1 glycerine céntaim'ng' d-glucc)se as suspending meduim.

Th next requlrement was to increase the density of 1: 1 glycerine and thereby, to
obtain a greater suspension of AgCl. Glycerine itself was not found suitable because of its
high viscosity, as already stated. Consequently density of 1 : 1 glycerine was increased by
dissolving d-glucose (BDH Analar). The densmes of various solutions are shown in Table
III. \ e o ~ .

i T PABLE TII.

~e

z (SHOWING DENSITIES OF GLYCERINE SOLUTIONS AT 15-5°C)

/

; Pliregiycérine 4
1:1 glycerine 1:12
1 : 2 glycerine i 1-08.
1-18

10% d-glucose in 1. 1 glycerine . ..
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SHOWS 9%T WITH INCREASING, CON
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CTaBEBIV s o

¢. or. NaCl peM 1§ 5

9%, 10% AND ls%ip’-smcosk -

Sy ~

SOLUTION IN 1 : 1 GLYCERINE,

(JONG: OF STOCK SOLUTION WAS 754+4 NaCl peu..

H - : . - , \"3‘ .
Vol. of Volof NaQl |-/ % T of AgCl4ol. in d-glucose solution ppm NaCl
d-glucose stock solu- - in 1: 1 glycerine present
solution tion added : - ~| - during %T
inl:1 to corres- 5%, d-glucose 109, d-glucose ; 15% d-glucose | determination
glycerine ponding vol. . G . s
(cc) in col. T -
(ce)
98 02 51 43 RN 151
9-7 03 5 45 22.6 -
96 04 44 37 30-2 ) ) “.
9-4 08 31 s | 43 /
9-2 0-8 27 25 - 604
91 0-9 24 © 679
‘90 1-0 20 18 754
88 ‘12 24 13 12 905
8-6. 1.4 - . 12 15 ' - - 105:6
84 16 12 16 120-6
¢ ) \; . : )
A plot of 9T against conc. (Fig. 2) shows that linearity is obeyed slightly beyond 105
ppm for 109, d-glucose solution in 1 : 1 glycerine. 1569, d-glucose line breaks off at slightly
beyond 90 ppm and 5%, d-glucose line shows deviation from linearity still earlier viz. at
about. 75 ppm. Therefore optimum conc. of d-glucose was taken to be at 10%,
-

SUSPENSION MEDIUM
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_Stamla/rd Curve

A standa,rd curve (fig. 3) was obtained with 1000 ppm NaCl usmo 109/0

7
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f!lucose

. solution in 1-:'1 glycerine as the suspending medium. The 109, d- gluco%e solutl(n of L
glycerine has been referred to as G—G solumon ‘
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TasLe V 5
“Vol. of G.G. | Vol. of NaCl 9T of Ag0l ~ | ppm NaCl T 9T X 10/7 " Optical
solution * solution’ sol. in G—G present density
(ce) added to solution during (log To/T)
correspond- %T deter-
ing vol. in . mination
col. I N :
(co) ~ .
1 2 3 4 5 6
1040 00 70 0 - 100 0-00
9°9 ~0-1 56 10 - 80 010
8 0-2 51 20 72:8 0-14
9:7. 0:3 - 46 30 656 .0-18
9-6 0-4 40 40 BT°1 0-24
95 05 36 50 51:4 0-29
94 6 32 60 457 0-34 -
9+3 0-7 26 70 . 87:1 043
9:2 0:8 22 80 - 814 0:51
90 09 - 16 90 22-8 0-62
9:0 . 10 11 100 157 0-80
9:0 1-04 9 104 12-8 0-90
8-9 11 8 110 ~1l-4 0-95 ,
8-8 1-2 10 120 14-3. 0-85
87 13 12 130
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“ppm‘ NaCl present during %T determination” was calculafed as shown in the fbl]o w-
ing example. : ‘ ‘ o
Stock solution = 1000 ppm NaCl. . .
" 9cc G—C soln. + 1 ce stock soln. = 10¢co............. e (@)

cone. of NaCl = 0-1 mgm/per cc or 100 ppm with reference to the solution (7) or in
other words, 100 ppm NaCl was present during %,T determination. Similarly, 9-5 cc G-G
sol. + 05 cc stock soln. would give 50 ppm NaCL.

In these calctilations the dilution effect caused by the addition of reagent silver nitrate,
has not been considered.

The applicability of the standard curve was tested with'2000, 500 and 100 ppm sodium
chloride solutions (vide Table VI). , , s . *

Tt will be seen that %, T points would lie very close to the standard curve i.e., the line
obtained through points of 1000 ppm only.

 The curve at fig. 3 was subsequently used for the determination of chloride in other
chloride solutions and brackish watet. -

Table VII shows results with various chloride solutions, their mixtures and inﬂueﬁce of
other electrolytes, namely sulphate and nitrate, Table VIII shows results with brackish
waters obtained from the wells of desert areas of Barmer district, Rajasthan.

TaBLE VI ,
9, T WITH DIFFERENT CONCENTRATION OF SODIUM CHLORIDE

Core. of stock soln. | Vol. of chloride %T ppm (NaCl) Experimental
of sodium chloride stock soln. added read from value of
expressod as NaCl- to G-G soln, : Standard chloride ppm
ppm {cc) B Grapb calculated from -
0q. Y = 10Ax
Qe ~
2000 0-3 .81 E [P 60 2000
04 20 ’ 82 2050
05 11 100 2000
06 12 98 ) 1633-3
500 0-1 59 5.0 . 500-0
03 54 145 N 483-3
/ 06 46' 30:0 500-0
0-8 40 | 422 8215
" 10 36 50:0 500-0
1-1 34 545 © 49544
1-2 30 62:0° - 516-6 -
- 1-4 26 70:0 500-0 «
1-8 16 - 90-0 500-0
C2-0 R 10 102-0 510-0
100 05 59 . 5+0 100-0
1:0 56 1040 100:0
.15 49 14-0 93:3
2-0 51 20+0 100-0 .
2-5 48 26-0 . 104-0
30 47 280 . 93-3
35 45 32:5 : 92-8
4-0 42 . 380 95+5
4-5 37 485 107-7
50 38 46-0 92-0




Parbidimetric Method of Determination of Chloride in Brackish Water

TABI.EVII o

FEEY

[ —

- Nature of chloride *Cone. of -~ Vohof —.{ .. 4T - ppm (NaCl). |Experimental
stock soln. chloride _read from |  value of
*- of chloride: stock soln ‘ Standard | chloride; ppra
expressed as | = added-to- ; graph - 1 caleulated
NaCl (ppm) | ° G-Gsoln.* P - from’ed.
(oo - 3 ‘v = 10Ax
i S 7
S | | 1-0 39 M 440
MOl S 280 05 54 14 280
1-0 w 28| 280
Ca Cl, (a) 8533 1-0 43 355 355
4 o ) » ‘
Mg Cl, (b) 326-6 .10 45 82:0°1 ¢ 820
 Call, ) () 568-6 1:0 33 - 56 * 560
. + "v“‘ ! B '\' /
MgCl, -4 (d) 600-3 1-0 31" 60y 800
+ B
NaCl ] B
NaCl - (e) 1500 0-5 24 RS 1480
FIES : :
Na, S0, () 1000 10 13 % | 90
NaCl () 750 1-0 24 4 740
NaNO, ] (*)y 750 1:0 24 74 740
- *ACTUAL COMPOSITION )
All conc. are expressed as fr_pm. K
. - (a) RO
Cally .. 204-9 273-2
‘MgCly 114-2 761
i N () P (-1 B
CaCly .. 136-6 218-5
MgCl, 76 ¥+ 80-4
NaCl 333:3. 3333
(e) 6)]
NaCl . 1500 1000
Na,SO, .. 7500 1000
o - (R
NaCl . ... - 750 750
N aNO, .. %0 . 500 B -



8 i oidello OnaviERERd & 0. RURAEH 15 b
TABLE VIIL
Suowng 9T WITH UNDERGROUND BRACRIBH WATER OBTAINED FROM THE. DESERT AREAS. ow
o “‘BKBMER Iﬁs'rkm'r ‘EAJA STHAN " = -

Brackish | Chloside .| Dilution of leung,.;,’of | %r | pom(NaCl) | Experimental
well -expressed &8 bracksih brackish, - read from value for
water .| NaCl (ppin) water watar . . graph Chloride

No - Volhard (after di (ppm) cal-
) method tion if a.ny) culated from
added to eq.
I A GGl Lo o 10Ax
tion (ce) ) TV
Y 3. ‘
1 241°9 Nil 1-0 49 245 245
2 3771 il 1-0 Rt 38:0 380
3 1827 Nil 10 22 780 780
4 1922 Nil 1-0 23 780 180
5 1128:2. ANil 05 438 - 56:0 120
6 14800 2 tinger a-0 324 745 1430 -
7 1609-0 Nil 0-5 21 :80-0 1600
8 192145 2 times a9 1z 98-0 1960
9 24791 5 times 1-0 37 48-5 2425
10 3643-0 4 times 10 15 92-0 8630 . -
a1 4330°4 5 tigges a9 a9 ; 840 4200 ., -
12 5871-6 10 times 1-0 32 - 58-2 5820

.48 6678 4 10 times 40 a8 66-0 6600 -

i 83402 10 tiges a-0 49 84-0 8400,

Effect of iemperature %T

i 'ﬁAiLE IX . : IRV
-SEOWS EFFECT OF TEMPERATURE CHANGES ON %T-wrra-1600-ppm Naenmm -
Vol. G-G Vol. of Temperature . S%T - Ca.lc latyed
Solution NaCl of AgCl sol B s Cil ppm
(ce) - solution ce o from eq.
added ¢ y = 0Ax -,
(co) - TV
9-6 10 : 9. 1040
35" 10 1020
e 281 11 1000 -
L (Room:3emp) . el
. 20 13 960
14 - 940
[y
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It would be seen that the value is affected by change, of temperature. .. In the condition
of the laboratory, it has been noted that temperature varied to about 4°C during working

hours. . Effects of temp. changes have not been taket into ¢onsiderationin ‘any ~of: the
v,d‘a,’ta reported in this J{aﬁe‘r' i Y ETInE S 1 e e i -

ARy sl sy
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Effect of concentration of silver nitrate and witric acid..., . .
‘ o TaBLE X' - ' )
SHOWS EFFHCT OF VARIATION OF OONC. oF AGNO, AND HNO; ox a8 9%T DETERMINATION

- R T %
Vol Gy@355 /| Vol. of {7 “Cono: of 3 |7 T R Ooneentration of HNO, ¢
solution ; NaCl ot ABNOG (YoY- vl mE L et e g e
(ac) solution ] Tl a
(ce) N T FUE TS ST N NIE e b »15110 ol ie] N/25
9:0 @) 10 ol a2ise ok ) Al ey ode) Bl | 1(a) 10
90 ()05 TECES DRI OO0 NI TP () 36, i 1|0 36
10 (@) 10 (@) 11 (a) 11
' () 36 (b) 37 (6) 36
o OBl @M qeyle - | (a) 11
- - ] w3 | mss Sl ysT o

It:would be seen that concentration of silver nitrate and nitric acid can be varied
over wide range viz., 0-5%, to 2-5%, for silver nitrate and N/5 to N/25 for nitric acid. -
%T are shown in two ranges. L ‘
Effect of dilution of G-G solution on %,T. L
. o ‘Tasre XI - R

THE FOLLOWING TABLE SHOWS HAT DILUTION OF €-G-SOLUTION UPTO 50 PER CENT HAS NO
BFFECT ON %T ) .

Vol. of G-G soliition _ Vol. of distilled water - %{if e Dilution of G-G.
(0o) . added to corresponding solution (%)
vol. of G-G solution L .
in col. 1 (co)
10 0 S P I
9 1 85 , 10
8 .2 86 ‘ 20
7 g s 3 2 i 86 I o PR 30
6 4 86 . .. 40
5 ] 86, a - 80 .
Time factor.

The following table shows the rate of fall of 9T with time. There is an average
tate of decrease in %T, viz. 1-0%, per b seconds, and the decrease is independent of the
medium of suspension. Different transmission ranges were chosen viz., 40, 50, 72 and the
rate of fall is found also to be independent of the range of 9%, T. (Vide Table No. XII).
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Effect of re-stirring AgCl §olu£é'qn. , el :
The %,T shown with asterisk in the Table XII were recorded: after re-stirring .f!or 10
seconds, before reading %T at 75th, 90th and 120th seconds. . The: results show that
mechanical disturbance has no influence on %T or its rate of fall, irrespective of the
medium, The re-stirring effects were studied in separate experiments. '

Methcd of preparation-glucose-glycerine solution

Tt has been found that method of preparation. of G-G solution hagno influence on %T
e.g., the G-G solution may be prepared in any one of the following ways. -
g way
(6). d-glucose dissolved in water and diluted with glycerine
(4) d-glucose dissolved in glycerine and diluted with water -

(#43) d-glucose dissolved in 1:1 glycerine.

* TasuE XII
;; + after which 9T with AgCl sol. in G-G goln. .| | %T with AgCl sol. in water
;/g';x:a ,NQ of sepagate determin_qtion \_713 of separate determination
.(seconds) i R . . .
o I 1r 111 A R & S SRR ¢ S & ERNE GO S R I 0 N 111
40 .. |38 40 40 49 50| |80 N s 7%
6 .. |37 39| 139 48 P T R A R ) 71
50 . 36 3| |38 47 4T~ ;s S A | 72 70
55 .. 36| [s7|] |87 46| |48 al o) |l |ee
60 .. |35 36 37 45 45 46| |69 0| |68
s .. |35 36 36 14 ul| || |60 69 68
o o lmalssTooTEs |43 | pad | Ay 88— 88 - RIY 2 -
o5 .. |52 |%33 | 34 [*34 | 34 [+35 | 42 [*43 | 42 [*43 | 44 [*44 | 67 |*€8 | 67 *6T | 67 %67
80 .. |33 33 3¢ 2| |43 43 67 66 66 |
8 .. 132 33| |34 42 42 - 43 67 €5 66
90 .. |52 [%32 |32 [*32 | 33 |*3z | 41 [*40 | 41 |*al [42 |*41 | 66 |*66 | B4 |*65 ) 65 %65
9 .. |32 |31 33 40 40 41 65 64 64
00 . |31 31 32 40 40 41 65 63 64
105 .. |31 30| |32 a9 139 |40 |64 7| 63| |63
wo .. lsol lso| st -lss| - |se| {30l - |83] |63 163
115 .. |30 30| |3 38| |38 0| ez |62 62
120 .. |20 [xas | 20 [v2s | 30 [»20 | 37 [*36 | 37 [*36 '385 %36 | 62 [*61 | 61 [*60 | 61 [*60
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Mode of p-oducing AgCl soluiion. : :

. The AgCl soln, may he produced either by adding G-G solution into silver nitrate
solution or vice versa. The method of preparing the AgCl sol. has slight effect on %,T.
It has been found that the addition of G-G solution into silver nitrate gives slightly
higher transmission than. the reverse process, as the following table shows—

‘TasLE XI1T
....AgCl soln. produced| Time after 9% T -
by adding which 94T No. of separate determination Average Difference
S - was
measured .
. ‘ B [ § O TI1 v
| ;
G-G solution to silver 40—45 40 42 41 42 41-3
nitrate solution Sees. : .
. 4-8
Silver nitrate solution to 4045 37 - 36 - 37 36 36-5
G-@G solution Secs. )

The addition of G-G solution into silver nitrate was therefore adopted.

Volume of G-G solution added to silver nitrate solution ;

The addition of 3:0 cc of G-G solution containing chloride solution/brackish water
(mixed solution) has been recommended in the procedure II. If a larger volume of the
mixed G-G solution is added to silver nitrate,%T does not change as shownin the following
table. However it is preferable to use the same volume in a series of determination.

TasrLe XIV.
Stocr Sorurion=1,000 ppm NaCl

0- 5 cc of stock solution was mixed with 9:5 cc of G-G solution (mixed solution)

. Vol of mixed G-G.
solution = Silver nitrate solution %T
(ee) (cc)
3-0 1.0 36
4-0 10 - ol 36
50 : 10 o 38
Influence of d-glucose _

~ Although the-increasing density of glucose-glycerine solution plays a part in retaining

higher amount of AgC] in suspension, density isnot considered to be the only factor, since
& considerable dilution of G-G solution ‘may be effected through the addition of stock
chloride solution or brackish water without showing change in %T and it appears that
d-glucose also contributes towards keeping the AgCl soln in suspension, thus enabling a
high ppm of chloride to be directly determined. - :

- The %T of AgCl soln. in 109, d-glucose dissolved in water only was therefore deter-
mined. It is found that linearity was obeyed up to 75 ppm beyond which visible coagula-
tion of AgCl sol. began to take place. The d-glucose therefore exerts considerable influence
probably as a protective colloid, but the use of glycerine is necessary for higher ppm.
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Wave length RN ‘ :

" There is no OPthﬁﬁfff:'anire_"Ieﬁgéh5eithei° for G-Gsolution or AgClsol. in 66 solution.
The %T goes on increasing ‘with the wave length for AgOtyel.;'as shown in the following
table, but for G-G ‘solution it is constant between 400 and 550 mj. :

It
.. TABLE Xv
W&Ve}lengt‘h oae) : G—Gz/(c’;lllxtion ’ "AgCl sol. in “y&'l_.‘(} solﬁtion
(cong. 100 ppm}
350 . ~ 80 e 10
a5 8 o s
400 ‘ P 19
425 85 26
450 s a
415 .8 o .38
w s =
T TR )
'if'fi55o : R e a
o S S
600 . R Y. i . 50

‘Synghal reported absence of a,;nﬁr optimum wavelength for AgCl suspension in aqueous
medium. , ‘ '

DISCUSSION

The d-glucose (BDH, Analar) was found to contain 72-0 ppm of chloride as NaC.
The firm states that it may contain max. 0-005% Cl which is equivalent to 82-0 ppm
NaCl.

Due to presence of chloride in glucose, the glucose glycerine solution: could: not be
used: as a blank giving 100%, transmission, beeguse due to addition of silver nitrate th-
blank would give opalescence. - The.glucose-glyperine solution alone gave 85%T with, rese
pect to water as 1009, and from Table X1, it would be seen that there:is practically no
change in transmission due to addition of even 50%, water.to G-@ solution. The GG

solution with the addition of 10 ce of 3-5%, AgNQ; solution gave 7 0%T..(Vide Table V).

~ The relation between log I°/I, and concentration was obtained by multiplying %Tx
data of Table V (€ol. TIT) by a factor 10/7. Each %T was thus ocorrespondingly shifted
Thé G-G solutioncontaining silver nittate was thus shifted to 1009%T (Col. VI). A
plot of ‘th¢" corresponding optical density shews that the line passes through the original
(semilog scale) indicating that Beer’s law is obeyed. (Pig. 4): - " G
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Yoy« ¥/

: o J 40 yo e 76,20
- CONC OF Nacl (P.P.M.).
4 - Fe4 ‘ . o

- Tt should be noted (Fig. 3) that while plotting for 9%, T against conoentrati i
chloride, no account hag been taken for the. presence éQf chloride ﬂrwdy pig:e(:i jzdg.a

solution due to d-glucose. This does not introduce any error since the 9/.T i
against known concentration of NaCl viz., 1000 ppm, as standard. © % s plotted.

Concentration of silyer witrate and mwcapg,d ‘

The concentration of silver nitrate and nitric acid can be vag:iéd ovv' T i nci
evident from the data in Table X, : R OTER W’;,de TARNga A8 b

Sources of error

The sources of error are thé'féllé‘ﬁﬁgf'
(i) Time within which 9T is read
() Accuracy in %T reading ' '

(i#)) Multiplication factor 10 Ain eqn, y =

(i) Temperature changes

(v) Unknown electrolytes, organic matter 'md,,t,hpi;; Mble effect on 9%,

1047
v

Tvme . ,
Table XII shows that %,T depends upon theitinie that elapses botween mizi

. . : ‘ : ing and
resording trangmission. The reading.should be taken within 40 to 45 seconds from the
moment of addition of silver nitrate solution, . Other timings ¢an be chosen provided
both stlandard curves as well as experimenal datg are recorded within the same time
interval. ‘

Aopuracy in %T reaing .. .

The scale reading on %'T can be };ead; with, diqeréti@p“ﬁ to 05 of a » e
Other decimal values cannot be taken into. %Qmﬂm thhdgﬁf&l?% dmc§p£?;;;
Thls is 2 source of erTor. ;‘onveye_,t ;it( is ‘Iigt considered ta be great, SiI.chék our e:ff)égiehce

o

by the same operator.
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The dilultion factor 10A. e

The term ‘A’ represents the number of times dilution of a brackish water sample
that has “been made before mixing it with G-G solution. ‘
The factor 10 results from the fact that the total volume of G-G solution plus volume

of brackish water is always equal to 10 cc [Vide eq (2)] or in other words, the sample
brackish water gets diluted to 10/v times, in the G-G solution. '

Therefore any error will be multiplied from 10/ times upto max. 100/v times @rovided
he dilution is not beyond 10 times, s.e. ‘A’ does not go beyond 10.

This multiplication is a great source of error. In spite of multiplication by this large
factor, the experimental values are remarkably close. It is advisable to take v equal to
or greater than 1-0 cc. The error will be less.

Temperature

The 9%T is found to vary inversely with temp. and consequently the conc, of NaC
is found to decrease with temp. Taking the conc. of NaCl to be 1,000 ppm around 30°C
(actual temp. is 28°C as per table IX) the rate of changes in the estimated value of NaCl
is found to be - 4 ppm per °C accordingly as the temp. is higher or lower than 30°C.

In thisreport temp. change has not been taken into account. In the conditions of
the laboratory, the temperature varied to about 4°C during the day. '
Unknown electrolytes, organio matter etc. ‘

The presence of unknown electrolytes (other than those studied in this paper), organic
matter may have a possible effect on the % T. However it is an unknown factor.

Statistical analysis of results. . :
1. Standard deviation—Table VI shows that 10 determinations of sodium chloride
were made on each of the samples having cone. of 500 ppm and 100 ppm NaCl.
The s.d. of these two samples were found to be as below—
(@) 12-1 ppm for sample having 500 ppm conc.
(b) 5-3 ppm for sample having 100 ppm conc. 7
2. Paired comparison—The results obtained by the Volhord method were com
pared with those obtained by the turbidimetric method. The chloride of each sample

of brackish water shown in Table VIII was determined by both methods and the results
were statistically compared, as below— ’

df the degrees of freedom=13
... d, the average difference=11-1 -

Estimated standard deviation, Se, for a difference between two determinations, one
determination by each procedure=39-4

1=1-054
The t-test shows that the difference between the two methods of determination is
nonsignificant as the value of ¢ is much lower than what is required for P value of 0-05.

Tt is preferable for the analyst to draw his own standard curve with 1,000 ppm NaCl
with his reagents and laboratory conditions. / '

~ The concentration of chloride in brackish water although described as high, it is usually
- present as a minor constituent viz., 0°05 to 1-:09%, in the brackish water. .
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