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The development  of  the c h e m i s t r y  of natural  compounds requ i res  the crea t ion  of express  methods in 
e l e m e n t a r y  analys is  with the m i n i m um  consumption of the m a t e r i a l  being analyzed. However,  work with 
sma l l  s a m p l e s  is poss ib l e  only with the aid of a m o r e  accura te  ins t rumenta l  method of identifying the 
f inal  decomposi t ion p roduc t s  than the exist ing g r a v i m e t r i c  method.  The mos t  p romis ing  method is gas 
chromatography ,  the use  of which in organic  e l emen ta ry  mic roana ly s i s  p e r m i t s  working with ve ry  smal l  
amounts  of subs tance  with an object ive evaluation not only of the end-products  but also of the actual  p r o -  
cess  of the decomposi t ion  of the initial  sample .  

The t r igger ing  device for  ch romatographs  is calculated fo r  the introduction of samples  of a gas by 
a me t e r i ng  device  located in the path of the gas  flow. The nonhomogeneity of the mix ture  of gases  during 
the t ime  of the decomposi t ion  and complete  oxidation of the subs tance  excludes the possibi l i ty  of taking an 
aliquot sample .  F r o m  this the necess i ty  a r o s e  of feeding the whole amount of gases  into the c h r o m a -  
tograph column, and this in the shor tes t  poss ib le  t ime andwithout  the dilution of the des i red  components 
in the mix tu re  of gases .  These p rob l em s  can be solved by using the methods of decomposing the sample  
in a d o s e d  ve s s e l  by means  of solid oxidizing agents [1, 2]. However,  the exis tence  of additional m a t e -  
r i a l s  in the reac t ion  tube is undesirable;  the mos t  convenient oxidizing agent and one which is ve ry  
v igorous  at high t e m p e r a t u r e s  is oxygen [3]. Our method is based  on the pr inc ip le  of the oxidation of the 
subs tance  solely with gaseous  oxygen [4]. The decomposi t ion  of the sample  takes p lace  by the method of 
"f lash combust ion" [5] in an excess  of  oxygen but in a closed sys tem.  

E X P E R I M E N T A L  

We used a ch romatograph  of the KhL-4 type made in 1964. The reac t ion  tube (volume 10 ml), a t -  
tached d i rec t ly  to the inlet of the chromatograph ,  was s imul taneous ly  the me te r ing  vesse l .  To p reven t  the 
condensation of water  vapor ,  the cock of the me t e r i ng  device and of the gas conduit up to i ts  ent ry  into the 
column was heated.  The d i rec t  ch romatography  of the water  and the se lec t ive  separa t ion  of the compo-  
nents obtained by the given method of combustion (CO 2, O 2, H20) was achieved by the use  of a two-sect ion 
column. The a l t e rna te  use  of the f i r s t  and second sect ions  was based on the d i f ference  in the t imes  of 
re tent ion  of wa te r  and the light gases  by the cor responding  f i l l e r  [6]. The sec t ions  of  the column were  
connected with one another  and with the inlet by a t h r ee -way  cock. 

The subs tance  (1-2 rag) in a m i c r o  p la t inum boat  was placed in the reac t ion  tube which was then 
purged  with pur i f ied  oxygen (2 rain). The sample  was burnt  in the closed volume of the tube by means  of 
an e lec t r i c  hea t e r  at 1100 ° C (1.5-2 rain). The contents of the reac t ion  tube were  subsequently washed by 
the c a r r i e r  gas into the ch romatograph  column. 

The mix tu re  of gases  entered  the f i r s t  section, where the separa t ion  of the water  f rom the CO2 and 
0 2 took place,  and then the second section, f r o m  which the sepa ra t ed  gases  passed  through the outlet  of 
the column into the k a t h a r o m e t e r  and r e c o r d e r .  
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Fig. 1. Chromatogram 
of the products of the 
combustion of a stan- 
dard substance. 

TABLE 1 

Substance 

Sucrose, C12H22011 , C* 42.12, 
H 6.48 

Hederagenin [7] C3oH4804, 
C 76.20, H 10.23 

Anthrone C14HIoO , 
C 86.59, H 5.15 

Palmitic acid 
C16H320 2, C 75.00, [-] 12.50 

Sample h • a, mm ~- 
nag [CO z pea~HzO peak 

1,064 

1,076 
1,064 
1,179 
1,227 
1,253 
1,215 

366,2 

443,9 
439,2 
553,4 
574,1 
507,3 
493,0 

Calculated%** 
c 

1175,7 42,19 

1227,0 76,26 
1169,0 76,30 
686,8 86,74 
696,6 86,46 

1734,2 74,82 
1671,6 74,98 

. 6,65 

10,37 
lO,OO 
5,29 
5,1~ 

12,5~ 
12,48 

*C and H given in %. 
**Titer established with respec t  to sucrose :  
rag/ram 2, for  H 0.00009074 rag/tara 2. 

for C 0.001848 

The retention times of oxygen and carbon dioxide were 82 and 290 
sec, respect ively.  At the moment when the water issued (430 sec), the 
second section was cut off f rom the flow of gas by turning the cock. Be-  
cause the water passed into the detector without pass ing through the 

activated carbon, the r eco rde r  s tr ip of the apparatus showed a nar row symmet r i ca l  peak (Fig. 1). 

Working Conditions. Ca r r i e r  gas helium at the rate  of 35 ml /min ;  column tempera ture  110 ° C, 
diameter  0.4 cra. F i r s t  section, l 250 cra, polyethyleneglycol 1540 (15%) on Teflon, 60-80 mesh (the outlet 
column, I 50 cra, was filled with the same material);  second section: l 50 cm, SKT activated carbon, 100- 
120 mesh.  

Calculation of the Results. The quantitative calculation was per formed by formulas taking into 
account t i ters  determined for  each element by the combustion of a s tandard substance under analogous 
conditions. 

T.h.a.  100 
n 

where E is the content of the element in the substance being analyzed, %; 
E s is the content of the element in the standard, %; 
h is the height of the peak, tara; 
a is the width of the peak measured  at 1/2 h, ram; 
n is the weight of the sample in mg; and 

Es 
T - - -  

h c . a c , 

Here, all the magnitudes a re  r e f e r r ed  to the standard, rag/rata 2. 

The resul ts  of analyses of severa l  organic compounds are  given in Table 1. 

S U M M A R Y  

A method for the microdeterminat ion  of carbon and hydrogen with the chromatographic  de termina-  
tion of the products  of the oxidation of the substance has been developed. 

The accuracy  of the method is within 0.2%. 

I, 

2. 
3. 

4. 
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