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THE DETTRMTHATTOH, ANALYSTS, OR ASSAY CT 30DI"M HTTRITE. 

I n t h i s experimental work on the determination o^ sodium n i t r i t e , 

three procedures were put under observation. The f i r s t used was a v o l ­

umetric a n a l y s i s involvingthe use of p - n i t r o a n i l i n e , and '-/as devised by 

YT. H. B e l l - ^ , The second was a gravimetric determination set f o r t h i n 

S c o t t ' , asthe work of Brnvold"^^'^ The t h i r d and most s u c c e s s f u l assay 

was another volumetric a n a l y s i s given i n G r i f f i n ^ , and Involved the 

use of potassium permanganate, potassium iodide and sodium t h i o s u l f a t e , 

the i n d i c a t o r b e i n g a "r e s h l y prepared s t a r c h s o l u t i o n . 

Tn tho f i r s t a n a l y s i s , using the method of Sell"'", the procedure 

i s as f o l l o w s : " D i s s o l v e 20 g. of sodium n i t r i t e I n 1 l i t e r of d i s t i l l e d 

water, "'elgh 3.4512 g. of p - n i t r o a n i l i n e , wash i n t o 600 cc. beaker and 

add 10 c c , of concentrated HGl and ICO cc. of water. Heat to d i s s o l v e . 

Add i c e and water u n t i l the temperature f a l l s to 15°G and the volume 

reaches 350 c c . S t a r t the s t i r r e r and add n i t r i t e dropiyise from a bur­

e t t e . I f the s o l u t i o n i s molar, 25 cc. of n i t r i t e are required. Test 

the s o l u t i o n w i t h K I and s t a r c h paper at 22 c c . Y/hen an excess of free 

n i t r o u s acid i s shown by the darkening of the t e s t paper, shut off the 

burettea and t e s t frequently to secure a permanent end point'*, -

However, when the n i t r i t e was t i t r a t e d Into the standard s o l u t i o n of 

p - n i t r o a n i l l n e , i t eas found t h a t . Instead of using 20-25 c c of the n i ­

t r i t e , the end point was d i s t i n c t l y reached a f t e r approximately 3-8 cc. 

of the n i t r i t e was used, Def'initely, t h i s was not c o r r e c t , and, due to 

the i n a b i l i t y to secure the c o r r e c t .lournal for the o r i g i n a l a r t i c l e , 

t h i s procedure was not c a r r i e d any f u r t h e r . 

The second method, that of Buwold, was a l i t t l e more success'^ul. The 

f o l l o w i n g procedure was ca-^ried out: " I g , of s i l v e r bromate was dissolved 
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i n 100 c c . of water andllO c c . of 2 N a c e t i c a c i d i n a ^ l a s k . 200 cc. of 

n i t r i t e ( l g. sodium n i t r i t e ^ i s adde from a b u r e t t e , with constant s t i r ­

r i n g . A pale green p r e c i p i t a t e i s formed. 30 c c . of s u l f u r i c a c i d ( l : 4 ) 

i s added,and warmed to 85°G.. The whole was f i l t e r e d on a Gooch c r u c i b l e 

and washed with hot water, dried and weighed as AgBr and AgGl. The chlorine 

was thenwelghed on separate portions and AgGl sub t r a c t e d . " However, i n 

our work,it wasnot necessary torun the chloride t e s t , as the sample of n i ­

t r i t e was found to be f r e e o f t h i s i n t e r f e r e n c e . 

As the work progressed, i t was found that the s i l v e r bromate that was 

to be used would not completely go into s o l u t i o n with the given amount of 

waterand a c e t i c a c i d , nor even w i t h reasonable amounts In excess of these 

two s o l v e n t s , '^here'"ore, when the s i l v e r bromide was p r e c i p i t a t e d for weigh­

i n g , ltwa.sfound that some bromate s t i l l remained unchanged, and entered the 

gooch along with the p r e c i p i t a t e d bromide and was weighed along with i t . 

With theexception of t h i s obvious e r r o r , t h e i s procedure was f a i r l y accur­

a t e . We are reasonkbly sure that the bromate i s the cause of t h e e r r o r found 

because, i n d i f f e r e n t t r i a l s , v a r y i n g amounts of n i t r i t e and varying am­

ounts of bromate were used i n i o n i u n c t i o n with each other. Tt was found, 

as shown by the f o l l o w i n g r e s u l t s , that the amount of e r r o r i n each c a l ­

c u l a t i o n i s d i r e c t l y p r o p o r t i o n a l to the excess of bromate that remained 

i n s o l u t i o n , showing that the e r r o r might w e l l be caused by the a f o r e ­

mentioned excess. 

Sample ppt. bromate used 

C.9971 g. 1.054C4 g. 1.352 g. 

1.C36C g. 1.0928 g. 1.350 g. 

0.9991 g. 1.C31C3 g. 1.000 g, 

1.0002 g. 1.01328 g. . o.aor g. 

1.0015 g. 1.1386 g. 1.25 g. 

e r r o r 

r.05694g. 5.1% 

0.0568 g. 5.4;'̂  

0.03193 g. 3.19,i: 

0.C1308 g. 1.3:P 

0.1371 g. 12.5% 



sample PPt• bromate used e r r o r 

1.C016 g. 1.2330 g. 2.000g. 0.2320 g. 2%!;^ 

1.0007 g. 1.2329 g. 2.0C0g. C.2322 g. 23.2'^ 

The t h i r d method, that set f o r t h i n G r i f f i n , was by f a r the most success­

f u l of those t r i e d . The procedure Ls as f o l l o w s : "Weigh on blanced glass 

4 g. ofsample and d i s s o l v e i n water, ' f i l t e r and d i l u t e to 4 L. 

Plpptte 50 cc. of C . l N potassium permanganate, and d i l u t e w i t h 

150 cc.of water. Add 25 cc. of sample s o l u t i o n . Heat to b o i l i n g . Add 

20 c c . of d i l u t e s u l f u r i c a c i d , and ]e t stand for ten minutes. Cool 

under tap. Add 30 cc. of 1^'% K I s o l u t i o n . The s o l u t i o n should now be c l e a r 

brownish red. T i t r a t e w i t h 0.1 N t h i o s u l f a t e , adding 5 cc. of s t a r c h s o l -

utionwhenthe color begins to get pale. T i t r a t e to the end point, as denoted 

by f a i n t blue'".color of the s t a r c h s o l u t i o n . 

Hun blank with 50 c c . of permanganate, omitting a d d i t i o n of sample, 

andsubtract from t i t r a t i o n o^ sample. C a l c u l a t e d i f f e r e n c e to sodium 

n i t r i t e , f l c c . C.l M sodium t h i o s u l f a t e 0.003451 g. sodium n i t r i t e . ) " 

The per'ianganate s o l u t i o n was f i r s t standardize against a known s o l ­

u t ion of sodium oxala e, and the sodium thlosulf.ate s o l u t i o n was next stand­

ardized against a s o l u t i o n of potassium iodide, -which In t u r n was determined 

by t i t r a t i o n w i t h a standard arsenious oxide s o l u t i o n . The r e a c t i o n pro­

ceeded without any d i f f i c u l t y whatsoever. The end point with the s t a r c h 

s o l u t i o n was very d i s t i n c t i n both t i t r a t i o n s , with and without the sample. 

As t h e r e s u l t s w i l l s h c w , the whole determination was quite accurate, and i t 

i s f a i r l y sa^e to assume that part of the e r r o r might be absorbed i n the 

f a c t t h a t , while the n i t r i t e samale was taken as 100)1 pure, a degree of 

impuritymmight be present. The sample was made up hr r e c r y s t a l l i z i n g the 

stock supply of sodium n i t r i t e s e v e r a l times with hot -vater, u n t i l a 

high degree of p u r i t y vjas obtained. However, the 199)1 p u r i t y f a c t o r was 
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ave, 

not v e r i f i e d . 

The r e s u l t s areas follov/s: m 

3.9992 g. n i t r i t e / l i t e r water 0.0999800 g./25 cc. used i n a n a l y s i s . 

Sample 

0.09988g. 

0.09998 g. 

gms. determined 

0.09867 g. 

0.09859 g. 

0.09358 g. 

0.09847 g. 

0.09871 g. 

0.09868 g. 

0.09881 g. 

0.09880 g. . 

0.09862 g. 

0.09866 g. 

ave. d e v i a t i o n of samples frora mean--

ave. percentage of e r r o r 1.31/1 

e r r o r 

0.00131 g. 

0.0C139g. 

C.C014C g. 

0.00152 g. 

0.00121 g. 

0.0C130 g. 

0.00117 g. 

0.00118 g. 

C.0C136 g. 

0.00131 g. 

-0.00008 g. 

ave, 

I Ghem. Met. Eng. 22, 1173(1920). 

'3 W i l f r e d W. S c o t t , Standard Methods o" Chemical A n a l y s i s , ( M . Y . , 1925) 1 , 28. 

3 Ghem. Ztg. 38,28. 

C. A. 8-1250(1914) 

^ Roger G. C r r i f f i n , T e c h n i c a l Methods of Analy3i3,(W. Y.,192l) 358. 
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