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I t was found b y Ste inkopf a n d K i i l i n e r [1], tha t so-called n i t r y l 
chloride ( X 0 2 C 1 ) is an agent n i t r a t i ng a n d ch lo r ina t ing aromat ic hydro­
carbons. This was conf i rmed i n a more recent work b y Col l is et a l . [2]. 

O n the other hand, Preis and Sears [3] found on ly the nit rating-
ac t ion on aromat ic hydrocarbons of n i t r y l chlor ide. 

The authors of the present paper examined the ac t ion of n i t r y l 
chloride upon cellulose. I t was bel ieved that n i t r y l chloride migh t y i e l d 
cellulose ni trate of higher s t ab i l i t y t h a n that p roduced b y the o rd ina ry 
n i t r a t ing mix tu re composed of ni t r ic and sulphur ic acids. I t is we l l k n o w n , 
tha t the presence of the la t ter i n n i t r a t ing mixtures leads to the forma­
t ion of m i x e d esters of n i t r i c a n d sulphur ic acids. These esters are not 
read i ly hydro l i sed du r ing the usua l process of s tabi l i sa t ion. It is also 
k n o w n that n i t ra t ion w i t h n i t r i c a c i d alone cannot furnish a u n i f o r m l y 
n i t ra ted product , as, d u r i n g n i t r a t ion , swel l ing of cellulose fibres occurs. 

I t Mas also bel ieved, tha t hydrogen chloride evo lved d u r i n g n i t r a ­
t i o n of cellulose wi th n i t r y l chloride might produce a beneficial effect 
b y h y d r o l y s i n g unstable b y p r o d u c t s . 

Nitration of cellulose wi th n i t r y l chloride was carr ied out i n the 
fo l lowing w ay s : 

(A) in gas-phase, by passing gaseous N() , ( ' l through a. layer of 
cellulose; 

(B) w i th l i q u i d N O j C l ; 
(C) w i t h so lu t ion of X 0 2 ( ' I i n solvents, such as carbon d isu lphide . 

Chloroform, carbon te trachlor ide. 
A l l products were s tabi l ised b y bo i l i ng wi th water in a conven­

tional way . 
O n l y me thod (A) gave a sat isfactory product . W e found it neces­

sary to d raw gaseous X O 2 0 1 ve ry s lowly th rough cellulose, because (puck 
ac t ion of a larger q u a n t i t y of n i t r y l chlor ide p roduced swel l ing and even 
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gelat ion of nitrocellulose formed i n the course of react ion . H o w e v e r , we 
d i d not succeed i n ob ta in ing a ni t rogen content higher t h a n 1 2 . 2 % N , 
even u p o n prolonged n i t r a t ion . The produc t was compared w i t h a stan­
da rd nitrocellulose h a v i n g the same ni t rogen content, prepared i n a con­
ven t iona l w a y w i t h a m i x t u r e of n i t r i c a n d sulphur ic acids. The produc t 
prepared b y method (A) was found to have a higher s t ab i l i ty . The pro-
duct does not conta in any chlorine. 

I t was established that , at 132°, den i t ra t ion of nitrocellulose pre­
pared i n a conven t iona l w a y is faster t h a n that of ni t rocel lulose pre­
pared w i t h N 0 2 C 1 . A l s o the ac id i ty of the lat ter , when warmed at 132°, 
is lower. 

M e t h o d (E) y ie lded o idy a produc t of l ow ni t rogen content and of 
v e r y low s tab i l i ty . W h e n me thod (0) was used, the n i t rogen content 
was also found to be l ow (of the order of 9 .5—10.0% IS"). 

Experimental 

N i t r y l c h l o r i d e . N i t r y l chloride was prepared accord ing to D a c h -
lauer [4] b y ac t ing w i t h chlorosulphonic a c i d on a m i x t u r e of n i t r i c a c i d 
a n d 30 % oleum at 0°. N i t r y l chloride was pur i f i ed b y passing i t through 
sulphuric ac id , and col lected i n a container frozen w i t h a m i x t u r e of 
so l id carbon d iox ide a n d acetone. 

N i t r a t i o n o f c e l l u l o s e i n g a s - p h a s e . 10 g. of dr ied , finely, 
d i v i d e d co t ton linters were p laced in a glass tube, and a slow stream 
of N 0 2 C 1 was passed th rough the co t ton for 1 hours at 2 0 ° C . (tempe­
ra ture inside the tube). 

The n i t r a t i on product was immersed i n a large volume of co ld tap 
water , t ho rough ly m i x e d , f i l tered, a n d washed w i t h c o l d water, u n t i l 
the wash ing water was no longer ac id to Congo red. 

Af t e r that , ni trocellulose was bo i l ed i n tap water four t imes. E a c h 
bo i l i ng las ted two hours and was fo l lowed b y a change of water. 

A f t e r the final washing, nitrocellulose was dr ied at 50°C . The y i e l d 
was I C S g. 

A n a l y s i s : 12.2% X (in ni t rometer) , no chlorine present. H e a t test 
at 8 0 ° C : no change of colour of potassium iodidestarch paper was ob­
served d u r i n g 00 m i n . The product was completely solubh; i n acetone. 

W e shal l later refer to this ni trocellulose as N C n . 
N i t r a t i o n o f c e l l u l o s e i n n i t r a t i n g m i x t u r e . 10 g. of dr ied , 

f inely d i v i d e d co t ton linters were gradual ly in t roduced in to 1000 g. of 
m i x t u r e composed of 2 2 . 4 % N H 0 3 , 0 0 . 8 % H 2 W O 4 , 16 .8% H 2 0 at 2 0 ° C . 
Af te r 20 m i n . the product was fi l tered, washed w i t h water , a n d s tabi l i sed 
as p rev ious ly described for ni trocel lulose prepared wi th gaseous N f ) 2 C l . 

W e shal l later refer to this ni trocel lulose as N(\s . 
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C o m p a r a t i v e e x a m i n a t i o n o f s t a b i l i t y o f N C n a n d N C s . 
C h e m i c a l s t ab i l i ty of nitrocellulose warmed i n B e r g m a n n - J u n k tubes a t 
132°C . was examined i n the fo l lowing two ways : 

(1) b y de te rmin ing den i t r a t ion of the produc t kep t at th is tempe­
rature for var ious lengths of t ime, up to 2 hours; 

(2) b y de te rmin ing pH of the aqueous extracts f rom the samples 
w a r m e d as in (1). 

The results are tabula ted i n Table 1. 

T A B L E 1 

Time, 
in hours, 

of warming 
at 132°C. 

Nitrogen content 
% N 

pll of aqueous extract Time, 
in hours, 

of warming 
at 132°C. NCn NCs NCn NCs 

0 12.20 12.20 , 

1 12.16 12.00 4.12 3.94 
I 12.09 11.92 3.88 3.73 

11 12.04 11.86 3.77 3.60 
2 12.00 1 1.80 3.70 3.53 

N i t r a t i o n o f c e l l u l o s e w i t h N 0 2 C 1 d i s s o l v e d i n c h l o r o f o r m . 
10 g. of co t ton l inters were suspended and s t i r red i n 100 g. of chloroform. 
N O 2 0 1 was drawn th rough the suspension d u r i n g 4 hours at a constant 
temperature of 2 0 ° C . N e x t , ni trocellulose was f i l tered a n d t reated as 
prev ious ly described. 

A n a l y s i s : 1 0 . 0 % N (in ni t rometer) , no chlorine was present. H e a t 
test at 8 0 ° O . : change of colour of potass ium iodidestarch paper after 
25 m i n . 

N i t r a t i o n o f c e l l u l o s e w i t h N 0 2 C 1 d i s s o l v e d i n c a r b o n 
t e t r a c h l o r i d e o r c a r b o n d i s u l p h i d e . N i t r a t i o n was car r ied out i n 
the same w a y as for ch loroform. 

The produc t i n CC1 4 a n d i n C S 2 conta ined 9 . 5 % a n d 9 . 7 % N , re­
spect ive ly . 

Fur the r exper iments , i n c l u d i n g viscosity measurements, w i l l be car­
r i ed out later . 
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