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The Colorimetric Determination of Sodium 
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l.:\ a recent issue of the Report of t he Director of \~ eterinar_v Senice:o; 
and Animal Industry, Malan and Van cler Lingen (1931) gave detail s 
of the Uranyl-zinc-sodium-acetate method for the determining of 
sodium in blood and vegetation. It was found, however, in the course 
of the determinations of sodium in grasses in connection with " The 
Study of the Feeding Value of South African Pastures " (Du Toit 
et al 1932) that the method did not give concordant results uu der all 
conditions. As a matter of fact, it was soon noticed that the values 
for so<lium \Yere inexplicably high on some occasions, and that they 
r,ould be made to vary at will by altering the potassium content of 
the aliquot in quest ion and the temperature at which the precipita ~ 
tion of the triple acetate is effected. It was, therefore, decided to 
investigate the method for th e <letenninntion of soclimn and to develop 
a reasonably accurate technique suitable for routine procedure as 
many thousands of determinatiom had to be carried out in the course 
of t he stu<l ~· . 

Since the completion of th is work the author notieed that 
McCance and Shipp (1931) advise th e main mo<lification now included 
in t he present metho.d fm the determination of sodium. However, 
it is considered advisable to supplement Malan and Vander Lingen's 
article with the present one and for that reason full details will be 
giYen. 

REACENTS. 

1. Precipitating reagent:-

(a) 10 gm. Uranyl-acetate dissoh ed iu 50 c.c. water contain­
ing 6 c .c. 30 per cent. acetic acid. 

(b) 30 g m . zinc acetate dissolved in 50 c.c. \Yater containing 
8 c.c . !30 per cen t. aeetic arifl . 
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The salts are brought into solution on the water bath, the solu­
tions mixed while still hot, allowed to stand in a cool place for 24 
hours, filtered and kept in a sodium-free glass-stoppereo bottle. 

2. Powdered calcium hydroxide (sodium free). 

3. 20 per cent. K.Fe(CN) 0 solution. 

4. Absolute alcohol. 

5. 96 per cent. alcohol saturated ''"ith (U02 ) 3 Zn. Na (CH3 COO)". 

6. Standard solution of NaC1 containing 0·1 mg. Nafcc. 

7. Standard solution of triple acetate. 

'l' he triple acetate (U02 ) 3 Zn. N a. (CH3 COO), · 6 H 2 0, is prepare(l 
by mixing 300 c.c. of the above ;:;tap.dard solution of NaC1, 900 c.c . 
absolute alcohol and GOO C .(' . of l:he precipitating reagent. After 
30 minutes the 1n·ecipitate i ;:; eolleetecl on a filter attached to a suction 
apparatus, t horoughly washecl ''"ith 96 per cent. alcohol saturat ed 
with the preeipitate, .and follmYecl by hYo or three washings \\·ith 
ether. The precipitate is then dried in an electric oven at 103° C. 
and allowed to cool in a desiccatOl". 0 · G689 gm. of the salt is 
accurately weighed, dissoh ecl in 50 c.c. 10 per cent. acetic acid in 
a 100 c.c. volumetric flask and filled to the mark with distilled water. 
1 c.c. of this solution i ;; equivalent to ·1 mg. Na. It ha s been foun(1 
to keep \vell for three months. 

EXPER I MENTAL. 

(a) ELDllKATION OF PHOSPIIOIWS. 

Malan and Van der Liugen directed that the elimination of 
phosphorus should he brought about by absolute alcohol saturated 
with zinc acetate. By testing the supernatant fluid so obtained for 
phosphate it was, however, observed that al coholic zinc acetate 
eliminated phosphorus in an erratic manner. But the phosphate n ot 
removed by this means was never found to be precipitated by Uranyl 
zinc aeetate. HO\YeYer, 011 trying to determine sodium wi thout 
eliminating phosphate it was found that the precipitate of uranyl zinc 
phosphate is insoluble in clilut e acetie acid and >~·ater. N on-elimina­
tion of phosphate woulcl mean a Raving of time and it \Yas therefOl'e 
decided to establish to what extent this insoluble phosphate precipi­
tate woulil interfere with the determination of sodium. 

For the first purt of the iuYestigation a pure solutiou of sodium 
chloride was accurately made up. To this definite amounts of a 
solution of tricalcium phosphate were added. The procedure fDl" 
determining N a was that describe(!. further on in t his article . Col01.u·s 
were compared within 5-10 minutes after development. Results 
obtained are giveu in Table I belmY. Table II shows the effect of 
eliminating and not eliminating phosphate with powdered Ca(OH) 2 

on the sodium content of 1 c.c . of a grass extract. The percentage 
error is reckoned on the .-alue obtained when phosphate has been 
eliminated. Column 1 gi.-es the am01lll t of phosphorus actually 
present in the aliquot extract used. 
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Table I. 
--

0.1 mgm.Na 
I 

Mgm. Na Mgm. P Vol. made std. at 20 Mgm. Na Percentage 
Taken. Added. up to. Colorimetric Found. Recovery. 

I 
Reading. 

1 ·04 0 25 ·0 c.c. 24·8 ·0404 101·0 
2 ·04 · 1 , 24·8 ·0404 101·0 
;1 -04 ·2 

" 
23·0 ·0435 108·7 

4 ·08 0 50 c.c. 25·0 ·08 100 
5 ·08 ·1 

" 
24·8 ·0807 100·9 

6 ·08 ·2 , 24·7 ·081 101·25 
7 ·1 0 , 20·0 ·1 100·0 
8 · I · 1 " 19 ·6 ·102 102·0 
9 ·1 ·2 , 19 ·4 ·103 103 ·0 

10 ·2 0 100 c.c. 20·0 ·2 100 ·0 
11 ·2 ·2 , 20·0 ·2 100·0 
12 ·2 ·3 , 20·0 ·2 100 ·0 
13 

I 
·2 ·4 , 

I 
20·6* · 194 97·0 

14 ·4 ·4 , 10 · 1 ·396 99 ·0 
15 ·8 0 , 

I 
5·0 ·8 100 

16 ·8 ·4 , 5·0 ·8 100 
I I 

* Compared t hree minutes after development of colour. 

Table II . 

Mgm. Na Found Mgm. Na Found 
Extract Mgm. p in in Aliquot in Aliquot Percentage 

No. Aliquot Used. wit hout after Error. 
Removing P. E liminating P. 

l. . .......... ·035 

I 
·033 ·027 + 22·2 

2 .... . .. . . . . . ·012 ·035 ·029 + 20 ·7 
3 . .. . . .. .. . .. ·20 

' 
·02 ·01 + 100·0 

4 ............ · 14 ·015 ·Oll + 36·3 
5 .... .. . .. . .. ·16 ·015 ·01 + 50·0 
6 . ... ... ... .. · 15 ·014 ·01 + 40·0 
7 ... . .. . . . . . . · 12 ·015 ·Oll + 36·3 
8 . ... .. ... . .. · 17 ·015 ·01 + 50·0 
9 . .... . .. . ... · 14 ·042 ·032 + 31·2 

10 ... . . . .. . . . . · 18 ·145 ·141 + 2·8 
II ....... . . ... ·28 ·235 ·231 + 1·7 
12 . .. . . . . . .. . . ·33 

I 

·43 ·41 + 4·8 
13 . ....... . ... ·73 ·586 ·570 + 2·8 
14 .......... .. ·05 · 12 · 119 + ·84 
15 . ........ .. . ·05 · 10 ·10 0 
16 . ...... . . . . . ·07 ·153 ·148 + 3·4 
17 . .. . .. ...... ·06 ·126 ·125 + 0 ·8 
18 .... . ...... . ·09 ·204 ·204 I 0 
19 . ....... .... ·09 ·ll4 ·114 0 
20 .... ... . . .. . ·21 ·17 ·167 1 + 1·8 
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A glance .at Tables 1 and 11 brings out the fad that if th e 
phosphorus conten t of t h e speci men to be te,;terl for ,;od.i.um is n ot 
unduly high reasonably accurate Yalues are obtained between the 
limits · 04- · 8 m gm. ~a. 'l'he interference of p h osphoru,; i s limited 
to a slight turbirlity in the denloped colour. In Table I t he greatest 
en or occurs in No. J , wher e ·2 m g . P \Yas p1·esen t in au aliquot 
containing ·04 mg . Na a iHl t he Yolume ,,·a,; made up to 20 c.c·. 'l'he 
phosphate precipitate \Yas dispersed t h rough the ,,·h ole solution in a 
finely, divid ed con:dit ion g iYing the develop ed col? m · a distinct m ilky 
appeara nce . If this colom is compa red 2 or 3 mllluteo; after cleYelop­
m e nt a lmY value· is obtainecl ag ainst a standar(l of ih e ilUI'e sodium 
triple aretate, 10 ·minutes after the r olour inteu :-; ity ba::; appreciably 
i ncr easecl , so much so that n r esult. n bove t be t h eoret ica l a mouni of 
N a is obta in erl. ~Yi th the ~ame a moun ts of pho,; pbonts p1;esen t hut 
hig her qua ntities . of N a and con sec1uently large.r Yohu tH'S in \Yhi('h 
colours are deYelopecl t h is e:ffect becomes negligible, the enor in t ro­
du('ed b eing within the limits u sually encount er ed in rolorimeh ic 
\\"01' k .· 

\Vit h all soclium Ynlue:; b elow ·04 m gm. wher e t h e vDlume is 
marle u p to onl.r 10 c .c . the interfe1·ence of phosphorus becomes mor e 
marked. Apart from the fact that eYen \Yhen photlphon.tR has b een 
eliminated Yalues clifte1·ing b~· as much as :~ () per f·ent. for t he c>ame 
t e~t sample ha ve lJeen obtained , th e Plimi1wti on herP i,.; a<h isnble 
especially \Yhen t h e phosph orus conten t. of the sampl e to lJe analyzed 
is high. 

The u se of Ca(OH), in po\Yde1· fonn h as been fou n d a 1·a ]Ji<l aml 
r eliable m ethod fm· eliminating phosphoru,;. For t h e pm]JOse of 
routine wOJ'k on g r asses it "·ill seldom be fou nd n ecessar y to r ec;ol' t 
to elimination . In the presen t m ethorl the potassium c·ontent of a 
grass rlet erlllines the a liqu ot nllo'l'l·able in t h e rletenniuation of sorl imn. 
In the case of g-ree n grasses with hig-h potassium eontent aliquot,; a ,; 
lo"· as 0 · 2 c .e . h aYe to be nserl. This at 1 he ~ame t ime bri ng:; th e 
phospbol'ns ('Ontent of th e ,.;nmple to be t ested for sodium t o Hueh a low 
leYel t l1at interference h om t hi s solu ce " ·ill be seri ou s onlY in i h ose 
samples h aving a low sodium content , when , in ncl<liti on , t h e Yol nm e 
in ''"hich t h e colour bas to he deYPloprcl i o; only 10 c.c. HmYeYer , 
\l·heu the sodinm level chops to su c l1 n lO\Y Yalue t hat lJhosp hm·us 
int erferes uncler th e roncli t ions described nn accura te <l eten ni uatioll 
is hardlv n ecessary for the rli :ffer ence in int nke of so<lium ln· a n animal 
on 11asf~tre contair'!ing ·01 OJ' ·02 per ce nt . i ,; negli g ihle a ,; ~ither nhtP 
giYes au exceerling-ly lO\Y in tn ke romlHlrecl with tlw r cq u iremrn ts of 
t lw a nimal. 

(b ) IKTE lU'Elml\cE OF PoT:~s srr.M. 

:E;-:pe!' ial ly on ('olcl " ·in ter clays n coarse yello\\' (·1·ystalline pr P­
cipitate as distinct fl'om t he fine precipitnte oH ainecl from sodium 
alon e was <lepo,.;i ter1 :5n t h e <; irl<~s of the precipit ating t ube . 'l'bis 
prec·ipi.tate was found to l:e renrlily soluble in (lilute acetiC' a('id anrl. 
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1n1ter. Ht>sults could seldom be reproduced. especially when dupli­
cates " ·ere tried on hotter clays or when a different aliquot was used 
in the determination. The followin g table is given to illustrate the 
point: -

2 
3 
4 
5 
(j 

Mgm. Na per 
c.c. extract when 
0 · 2 c.c. is used . 

047 
029 

·029 
·032 
·024 
32 

Tabfe lll . 

PRECIPITATIJ\"C 
TEMl'ERATURE : 26° C. 

Mgm. Na per 
c.c. extract when 

0 ·5 c.c. is used. 

· 1 3:~ 
·258 
·053 
·037 
·04() 
·~2 

Mgm. Naper I 
c.c. extract when . 

I c.c. is used. I 

·(i9 
-(j(j 

·3:~ 
<H 
·33 
·49 

PRECIPITATING 
TEMP. : 20° C. 

Mgm. Ka per 
c.c. extract when 

1 c.c. is used. 

I 08 
1 05 

·89 
·(i7 
·(i8 

I ·I I 

~jollema and Dienske (1931) stressed the interference of potassium 
when the ratio of Na: K exceeds 1:20 due to the co-precipitation of 
a Pot. ur.any l salt. 1'o overcome thi s <lifficult:y the au thors resorted 
to partial eli.miuation of potasRium b~r means of tartaric acid. Apm:t 
from the fact that under certain conditions of temperatur e the resl­
rlual potassium ma)' Rtill intel'fere \Yith an accurate determination, 
the procedur e is 11111ch too lahorim1s to be of practical Yalue in om· 
\ \'O l'k. 

Te.~b ,,·ere un<lertaken l:y the authm· in onler to satisfy himself as 
to the reh alJilit:v of Sjollema <11H1 D ienske's cmwlusim1 on the one 
hand, and to <:s('ertn in the reason for inconsistent results obtai.necl in 
analysing grass extracts on the other . Numerous test:-; with known 
solutiom; of =""aCl and KCl ,,·ere mHlertaken, the concentrations and 
ratios of Xa : K being varied IYithi.n IYide limits . K was founrl to 
interfer e hut t hi s interfe ren('e 11·as seldom founcl to be the same for 
nny one <·on('enhation of K. Furth er, it " ·as establisherl that this 
interference was not rlepen<lent upon the ratio of K a: K , but upon the 
nhsolute ('On<'entration of I\ iH the test sample. 

'l'he inconsistency of interference \\·as established to be due to 
<lifference in tempentt.ure in the pr ecipitating medium. The follow­
ing table illustrates this ]JOint \Yhile giving at the same time an inch­
cation as to t he concentration of Kat which pr ecipitation commences. 
2 c.c. precipitating reagent were added to a mixture of 3 c.c . absolute 
alcohol and 1 c.c . rlistilled " ·ater containing varying amounts of K 
as KCl. The precipit ate:-; obtained were \Yashed \\·it h 9G per cent. 
1.lcoh ol saturated wi.th sodium zinc ura nyl acetate, dissolved in 0 · 5 
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c.c. 10 per cent. acetic acid and made up to definite volumes with 
water. Colours developed and matched against a 0 · 1 mg. N a 
standard. Results given as mgm. sodium:-

2 
3 
4 
5 
6 
7 
8 
9 

10 

Mgm. K in l c.c. 
Water. 

0·4 
0·5 
0·6 
0·7 
0·8 
0·9 
l·O 
2·0 
3·0 
±·0 

Table IT! . 

Precipitation at 26° 
Mgm. Ka Found. 

Trace 
.()(\j 

.;J:l 
·53 

c I 

* Trace3 increase from Nos. 3 to 5. 

Precipitation at 10° C. 
Mgm. Na Found. 

Trace.* 
Trace. 
Trace. 

·009 
·l l 
·40 
·(iG 

1 ·0 

According to this table potassium will begin to be precipitated 
in the cold at a concentration of only 0 · 6 mg. in the test sample 
whereas at the higher temperature interference commences at 0 · 9 
mgm. However, in the presence of sodium, especially at high con­
centrations, one will expect less potassium to be precipitated, 
probably due to preferential precipitation of sodium aurl more of the 
potassium precipitate dissolving in the diluted reagent. The expecta­
tion was borne out by experiment as is clear from the following table 
of results :-

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

I Mgm. Na Present. J 

·05 
·10 
·20 
·40 
·60 
·60 
·35 
·35 

1·00 
1·00 

·80 
·80 

1'l~ble V. 

PRECIPITATION AT 20° C. 

Mgm. K Present. Mgm. Na Found. 

3·0 ·125 
3·0 ·164 
3·0 ·285 
3 ·0 ·50 
0·6 ·60 
3·0 ·78 

·50 ·348 
2·5 ·50 

·40 ·98 
1·00 1·06 

·30 ·79 
·80 ·84 
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Percentage Error. 

+ 150·0 
+ 64 ·0 
+ 52 ·5 
+ 25·0 

0 
+ 30·0 

0·57 
+ 42·8 

2·0 
+ 6·0 

1·25 
+ 5 ·0 
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(c) EI•'FECT OF Tnm AND TEMPERATURE ON THE PRECIPITATION 

oF Somu~r. 

Since the solubility of pot. zinc uranyl acetate in the precipitat­
ing medium varies g-reatly with temperature, it was thought advisable 
to ascertain the behaviour of sodium zinc uranyl acetate towards 
temperature and, incidentally, whether the usual 30 minutes was 
sufficient for complete precipitation of the sodium. 

A solution of NaC1 containing ·1 mg. Naper c.c. \Yas used to 
test these points. One series of 1 c.c. test sam1Jles were taken throngh 
all the stages of the method, allowing precipitation to proceed at the 
laboratory temperature (26° C) for one hour, \Yhile a second series 
was similarly treated except that the tubes were plaeecl during 
precipitation in a basin containing iced water registering 2° C. In 
a third series the sodium was precipitated at room temperature 
(26° C) for 30 minutes. All the precipitates we1·e dissolved in 
50 c.c. water containing 0 · 5 c.c. 10 per cent. acetic acid, the colonrs 
developed and matched against a standard colour from 1 c .c. of a 
triple acetate solution made up to 50 c .e . with water. 1 c.c. of this 
triple aeetate solution is equivalent to 0·1 mg. Na. 'l'he standard 
was placed at 20 m.m. Colorimetric readings are given in 'l'able VI. 

First Series 
Room Temperature. 

One Hour. 

20·2 
20·3 
20·3 
19·9 

Averages: 20 ·17 

Table V !. 

Second Series 
2° c. 

One Hour. 

20·0 
19 ·9 
20·0 
19·9 

19·95 

Third Series 
Room Temperature. 

30 Minutes. 

20·2 
20·8 
20·6 
20·0 

20·4 

'l'he second series is closest to the theore.tical reading, viz. 20·0, 
while the third series shows the highest error. If it is remembered, 
however, that the present method is intended only for routine analysiR 
of vegetation, ther·e is no reason to prolong the time of precipitation 
to 1 hour, nor for allowing it to take place at the lower temperature 
which has in addition the drawback of allowing potassium to inter­
fere at lower concentrations. Tests were also made which show that 
the same negligible error is made when amounts of N a up to 0 · 9 mg·m. 
is present in the test sample, allowing precipitation to proceecl for 
~0 minutes at room temperature . 

(d) \:>iT ASHING THE PRECIPITATE. 

When all the foregoing points are taken into consideration in 
the determination of sodium inconsistent results will still be obtained 
if the precipitate is washed three times with absolute alcohol as 
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described by Malan and Van der Lingen. This difficulty was over­
come by following the procedure of Salit (1931) except that 96 per 
cent. alcohol saturated with the triple acetate is used instead ·of his 
more expensive concentrated acetic acid. The washing mixture is 
prepared by adding about 2 grams of uranyl-zinc-sodium-acetate to 
3 litres of 96 per cent. alcohol, shaking the flask vigorously several 
times and then putting it away in the ice chest (10° C) for at least 
a day before being filtered for use. 

(e) DETAILED DESCRIPTWN OF METHOD. 

Sodium and potassium are determined in the same extract of 
vegetation. Full details for the preparation of the extract are given 
by }1alan and Van der Lingen (1931) . Briefly, the HCl extract of 
the ash of app1·oximately 10 gm. clry grass is made up to 100 c.c . with 
distilled water. The soclium estimations follow after the potassium 
determinations so t b at the amount of K present in the aliquot for 
~odium determination will be known. The elimination of phosphorus 
will be included for the sake of completeness, but in the majority of 
analyses this step was omitterl in the routine procedure employed for 
the determination of sodium without more than a negligible experi­
mental error. 

Into a conical centrifuge tube of 10 c.c. capacity is pipettecl 
about 5 e.c. of the extract and about 0 ·2 gm. Ca(OH)2 added by 
means of a small round spoon, which when full contains roughly 
this amount. Close the tube with a rubber stopper, shake vigorously, 
and after allowing it to stand for five minutes centrifuge for three 
minutes. Transfer by means of a pipette graduated to 0 ·02 c.c. a 
definite volume of the supernatant, not more than 1 c.c. and COIJ ­

taining not n1ore than 0 · 8 mgm. K, to another conical centrifuge 
tube containing 3 c.c. absolute alcohol. If less than 1 c.c . of the 
clephosphated extract has been measured out the difference is made 
up with doubly distilled water so that the total added to the 0 c.c. 
absolute alcohol is 1 c.c. Now add 2 c.c. of the precipitating 
reagent, close the tube with a clean rubber stopper and invert several 
times. Remove the stopper carefully, wiping the surface that has 
been in contact '"ith the liquid on the edge of the tube. 1 c.c. 
Standarrl solution is treated similarly. After 30 minutes centrifuge 
for 5 minutes at 2,000 r.p.m. Carefully decant the supernatant 
fluid, invert the tubes on a piece of filter paper and allow to drain 
for 10 minutes. vVith a piece of cloth moistened at one end with 
alcohol the moutbs of the tubes are then wiped clean, and 5 c.c. of 
the cold washing mixture allowed to run slowly from all round the 
edge into the tube . Now stir up the precipitate, dispersing it evenly 
through the whole liquid. Centrifuge f<JI' 5 minutes, decant super­
natant fluid and allow to drain for at least 15 minutes, after which 
the mouths of the t ubes are again wiped with a dry cloth. The 
precipitate is clissolved in 0·5 c.c. 10 per cent. acetic acid and a fe:w 
c.c. of water. The solution is then quantitativel:v transferred to a 
glass tube of even bore, bearing a 25 c.c., 50 c.c. and 100 c.c. marlc 
If the apparent bulk- of the precipitate from the test sample is twice 
that from the 0·1 mg. :W;a standard its solution is made up ·to 100 c.c., 
and if half as mu{;h to~ 2!) c.c . The stand-ard is made up to 50 c.c, 
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A standard is also made up from: the standard triple acetate solution 
by diluting 1 c.c. • to 50 c.c. 0 · 25 c.c. potassium ferrocy.anicle solu­
tion is then added for every 25 c.c. solution. The t1~bes are inverted 
to mix and the colours compared in a Duboscq colorimeter after 
4 minutes nsing the triple acetate ·solution as standard at 20 m.m. 
The 0 ·1 mg. N a standard should read at 20 · 0 mm. When a series 
of ~leterminations, say 30, are clone at the same time, it was found 
best, especially when phosphorus has not been eliminated·, to develop 
colours in only 10 samples at a time so that the comparisons thereof 
are finished about 16 minutes after the colours have beell deYelopec1. 

The majority of grasses are very low in sodium content so that 
even if the volume has been made up to 25 c.c. the readings obtained 
are much beyond the range of proportionality for accurate results. 
In these cases 0 · 5 e.c. 10 per cent. acetic acid and 9 · 5 e.c. \Yater are 
accurately pipetted into the tube containing the dry 1n-ecipitate . 
After the whole precipitate has gone into solution 0 ·1 c.t:. of the pot. 
ferrocyanide solution is added, the tube is inverted several timt>s aucl 
the colom· compared with the stauclaul as before. 

The author uses the precipitate obtained from 1 e.c-. standard 
KaCl S·olntion for g-auging the bulk of the unlmmn1 precipitate and as 
a check on the stanclarcl made up from ihe triple acetnte solution . 
\Yhen small ,tliquots, e.g. 0·2 c·.c·. of a grass extract, are u"ecl for a 
determination, and if at the same time the p1·ecipitate is so small that 
the oolcnu Yolume has to be made 11p io 10 c. e., a serious en or is 
introcluced into the calrulations by traces ·of soclium present as im­
purity in the reagents used. For this reawn it is advisable ah,· ay~; to 
run a blank with a series of determinations and to make, if nece!'sar.\·, 
conechons when calculating final result;,. 

SUM MA RY. 

(1) A rev1s1on of the method by :Malan and Van der Ling-en 
for the colorimetrie determination of sodium in vegetation 
is described in detail. 

(2) EYiclence is presentee] to show that:-

(a) 

(b) 

·04-0·1 mgm. Na can be determined with rea,;onahle 
accuracy in the presence of 0 ·1 mgm. P; when 0 ·1-
0 · 2 mgm . N a is to he determined 0 · 2 mgm. P , and 
when 0·2- 0·8 mgm . Na, up to 0·4 mgm. r Uta,\' he 
present . 

The interfere.Qce of ~ is dependent upon absolute 
coneentration and temperature; working at ordinary 
laboratory temperature ( ± 25° C.) not more than 
0 · 8 mgm. K should be present in the aliquot for a 
cletermina tion. 

(c) At 26° C. precipitation is complete within experi­
mental error in 30 minutes. 
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APPE "DIX. 

Method for calculating true percentage N a20 in vegetation when 
a small precipitate, due to impu rities in the reagents, in the blank 
necessitates a correction. 

Em.mple :-

(1) Data: 

(i) Weight grass in 100 c.c. extract . . . . . . . . . . . . . . . x gm~. 

(ii) Volume extract used for determination. . . . . . . . . t c.c . 

(iii) Colour volume for blank... . . ............ .. ... 10 c.c. 

(iv) Colour volume for test sample . . . . . . . . . . . . . . . . . '" c.c. 

(v) 0 ·135 mg. Na20 standard in 50 c. c. at-

(a) A m.m., test sample reading.... . . . . . . . a 

(b) B m.m. , blank reading .. . . . . . . . . . . . . . . b 

(2) Correct. value · 

15 

{A \" 

= -X ·135 X 
a 50 

1 
X - X 100 

t 

100 
X 

X 

1 I 
x l,oooJ 

f::.._ X ·135 X 
10 

X : X 100 X 
100 

X ___!_ ~ 
Lb 50 t X 1,000J 

1·135 1 
-~ X - X 100 X - L5o X 

100 

-o21 rAy 

tx l ~-
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