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Abstract. Experimentally there have been obtained the differences of hydrogen pressure in the hydride 
cartridge when exposed to the open flame. It is shown that experimental data match with theoretical 
values which were given in [4], with the accuracy of about ≈ 7 %.  
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ȼɜɟɞɟɧɢɟ 
 
Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɯɪɚɧɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɚɜ-
ɬɨɦɨɛɢɥɟ ɹɜɥɹɟɬɫɹ ɯɪɚɧɟɧɢɟ ɜ ɫɜɹɡɚɧɧɨɦ ɫɨ-
ɫɬɨɹɧɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɮɨɪɦɟ ɝɢɞɪɢɞɨɜ ɢɧ-
ɬɟɪɦɟɬɚɥɥɢɞɨɜ [1]. ɇɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 
ɢ ɢɡɭɱɟɧɧɵɦ ɹɜɥɹɟɬɫɹ LaNi5 [2]. Ɉɞɧɨɣ ɢɡ 
ɩɪɨɛɥɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ 
ɢɯ ɩɨɠɚɪɨɜɡɵɪɵɜɨɨɩɚɫɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ 
ɫɜɨɣɫɬɜɚɦɢ ɜɨɞɨɪɨɞɚ ɢ ɫɚɦɨɣ ɫɢɫɬɟɦɨɣ ɯɪɚ-

ɧɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɩɪɟɞɟɥɟɧɢɟ ɢɡɦɟɧɟ-
ɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɨɝɢɞɪɢɞɧɨɝɨ ɩɚ-
ɬɪɨɧɚ ɫ ɜɨɞɨɪɨɞɨɦ ɢ ɜɪɟɦɟɧɢ ɞɨ ɟɝɨ ɪɚɡɪɭ-
ɲɟɧɢɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 
ɬɟɩɥɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
ȼ ɪɚɛɨɬɚɯ [2, 3] ɩɪɢɜɟɞɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɦɟɬɚɥɥɨɝɢɞɪɢɞɧɵɯ ɫɢɫɬɟɦ, ɞɢɧɚɦɢɤɚ ɜɵɞɟ-
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ɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɢɡ ɝɢɞɪɢɞɚ, ɚ ɬɚɤɠɟ ɪɹɞ ɢɯ 
ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ɉɞɧɚɤɨ ɧɚ 
ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɬɫɭɬɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɵ 
ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɢɞɧɵɯ ɫɢɫɬɟɦ ɜ ɫɥɭɱɚɟ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɧɚ ɧɢɯ ɬɟɩɥɨɜɵɯ ɩɨɬɨɤɨɜ, ɢɦɟɸɳɢɯ 
ɦɟɫɬɨ ɩɪɢ ɩɨɠɚɪɟ. 
 
ȼ ɪɚɛɨɬɟ [4] ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 
ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɞɨ ɪɚɡɪɭɲɟɧɢɹ ɧɚɫɵɳɟɧɧɵɯ 
ɝɢɞɪɢɞɧɵɯ ɫɢɫɬɟɦ ɫ ɜɨɞɨɪɨɞɨɦ ɩɨɞ ɜɨɡɞɟɣ-
ɫɬɜɢɟɦ ɩɨɜɵɲɟɧɧɨɣ ɜɧɟɲɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɚ 
ɬɚɤɠɟ ɩɨɥɭɱɟɧɵ ɞɢɫɤɪɟɬɧɵɟ ɦɨɞɟɥɢ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɯɚɪɚɤɬɟɪɚ 
ɟɟ ɢɡɦɟɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɬɟɩɟɧɢ ɧɚɫɵɳɟɧɢɹ 
ɝɢɞɪɢɞɚ ɜɨɞɨɪɨɞɨɦ. Ɉɞɧɚɤɨ ɜ ɪɚɛɨɬɟ [4] ɨɬ-
ɫɭɬɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɛɵ ɩɨɡɜɨɥɢɥɢ ɫɭɞɢɬɶ 
ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɩɪɢɜɟɞɟɧɧɵɯ ɦɨɞɟɥɟɣ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɡɚɜɢɫɢɦɨɫɬɟɣ ɞɚɜ-
ɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɫ ɦɟɬɚɥɥɨɝɢɞ-
ɪɢɞɨɦ, ɜ ɱɚɫɬɧɨɫɬɢ ɫ LaNi5Hx, ɩɪɢ ɜɨɡɞɟɣ-
ɫɬɜɢɢ ɧɚ ɧɟɝɨ ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ ɢ ɢɯ 
ɫɪɚɜɧɟɧɢɟ ɫ ɬɟɨɪɟɬɢɱɟɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɩɨ-
ɥɭɱɟɧɧɵɦɢ ɜ ɪɚɛɨɬɟ [4]. 
 

ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥ ɢɫɩɨɥɶɡɨ-
ɜɚɧ ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ ɞɢɚɦɟɬɪɨɦ 38 ɦɦ ɢ 
ɞɥɢɧɨɣ 240 ɦɦ, ɜɵɩɨɥɧɟɧɧɵɣ ɢɡ ɫɬɚɥɢ ɬɨɥ-
ɳɢɧɨɣ 1 ɦɦ, ɡɚɩɨɥɧɟɧɧɵɣ ɢɧɬɟɪɦɟɬɚɥɥɢɞɨɦ 
LaNi5 ɜ ɤɨɥɢɱɟɫɬɜɟ 800 ɝ (ɪɢɫ. 1). 
 

 
 

Ɋɢɫ. 1. Ɏɨɬɨ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ  
 
ȼ ɤɚɱɟɫɬɜɟ ɢɡɦɟɪɢɬɟɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɨɥɶ-
ɡɨɜɚɥɫɹ ɩɪɢɛɨɪ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɢ ɪɟɝɭɥɢɪɭ-
ɸɳɢɣ ɊɌɗ-4.8-11 «ɗɪɝɨɫ» ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ±0,25 % ɢ ɯɪɨɦɟɥɶ-
ɤɨɩɟɥɟɜɚɹ ɬɟɪɦɨɩɚɪɚ – ɌɏɄ – Ɍɢɩ L (ȽɈɋɌ  
Ɋ 8.585-2001). Ⱦɚɜɥɟɧɢɟ ɜ ɩɚɬɪɨɧɟ ɢɡɦɟɪɹ-
ɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɦɚɧɨɦɟɬɪɚ ɆɌɉ-160, ɪɚɫ-
ɫɱɢɬɚɧɧɨɝɨ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ  
400 ɚɬɦ. ɫ ɤɥɚɫɫɨɦ ɬɨɱɧɨɫɬɢ 1,5. ɗɤɫɩɟɪɢ-

ɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɜɪɟ-
ɦɟɧɧɵɯ ɞɢɚɩɚɡɨɧɚɯ, ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɩɨɠɚɪɚ 
[5]. ɉɚɬɪɨɧ ɛɵɥ ɪɚɡɦɟɳɟɧ ɝɨɪɢɡɨɧɬɚɥɶɧɨ ɜ 
ɩɥɚɦɟɧɢ ɤɨɫɬɪɚ ɧɚ ɜɵɫɨɬɟ 25 ɫɦ (ɪɢɫ. 2).  
Ɋɚɡɦɟɪ ɤɨɫɬɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɝɨɪɟɧɢɹ 
ɨɩɪɟɞɟɥɹɥɢɫɶ ɢɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɢɹ ɫɬɚɛɢɥɶ-
ɧɵɯ ɩɨɤɚɡɚɧɢɣ ɬɟɪɦɨɩɚɪɨɣ ɩɭɬɟɦ ɩɪɨɜɟɞɟ-
ɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ.  
 
 4 

 
1 2 

0,4 ɦ 

6 

0,25 ɦ 
8 

7 

3 5 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɢ: 

1 – ɩɥɚɦɹ ɤɨɫɬɪɚ; 2 – ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ 
ɫ ɧɚɫɵɳɟɧɧɵɦ ɝɢɞɪɢɞɨɦ; 3 – ɯɪɨɦɟɥɶ-
ɤɨɩɟɥɟɜɚɹ ɬɟɪɦɨɩɚɪɚ – ɌɏɄ; 4 – ɤɚɛɟɥɶ 
ɬɟɪɦɨɩɚɪɵ; 5 – ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɥɢɧɢɹ ɤ 
ɦɚɧɨɦɟɬɪɭ; 6 – ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɬɟɦɩɟ-
ɪɚɬɭɪɵ; 7 – ɦɚɧɨɦɟɬɪ; 8 – ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɨɩɨɪɵ ɞɥɹ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ 

 
ɇɚ ɪɢɫ. 3 ɩɪɢɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɩɚɬɪɨɧɟ ɩɨ ɜɪɟɦɟɧɢ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɦɟɧɢ (1000±35) Ʉ. 
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Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚ-

ɬɪɨɧɟ ɩɪɢ ɟɝɨ ɧɚɝɪɟɜɚɧɢɢ: 1 – ɪɚɫɱɟɬɧɨɟ 
ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [4]; 
2 – ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟ-
ɧɢɹ ɜ ɩɚɬɪɨɧɟ 

 
ɂɡ ɪɢɫɭɧɤɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɨ ɢɫɬɟɱɟɧɢɢ 190 ɫ 
ɪɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɧɟ-
ɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ. ɗɬɨ 
ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɹ 
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ɞɚɜɥɟɧɢɹ, ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɫɵ-
ɳɟɧɧɨɫɬɢ ɝɢɞɪɢɞɚ, ɚ ɬɚɤɠɟ ɤɨɥɟɛɚɧɢɟɦ ɡɧɚ-
ɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɫɬɪɟ. 
 
ɇɚ ɪɢɫ. 4 ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ 
ɨɬ ɜɪɟɦɟɧɢ, ɚ ɧɚ ɪɢɫ. 5 ɩɪɢɜɟɞɟɧɨ ɮɨɬɨ ɜɡɨ-
ɪɜɚɜɲɟɝɨɫɹ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚ. 
 

 

 
 

-10

-5

0

5

10

15

20

25

0 120 240 360

ɫ,

%100
P

ɊP

ɷ

ɷɬ 

 
 
Ɋɢɫ. 4. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬ-

ɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚ-
ɬɪɨɧɟ ɨɬ ɜɪɟɦɟɧɢ 

 
ɂɡ ɪɢɫ. 4 ɫɥɟɞɭɟɬ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-
ɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 
20 %. ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ  
ɩɨɝɪɟɲɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 7 %, ɱɬɨ ɩɨɡ-
ɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɦɨɞɟɥɢ, ɩɨ-
ɥɭɱɟɧɧɨɣ ɜ ɪɚɛɨɬɟ [4]. 
 

 

  
 
Ɋɢɫ. 5. Ɏɨɬɨ ɜɡɪɵɜɚ ɢ ɝɢɞɪɢɞɧɨɝɨ ɩɚɬɪɨɧɚ 

ɩɨɫɥɟ ɜɡɪɵɜɚ 

ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ  
ɜɡɨɪɜɚɥɫɹ ɩɪɢ ɡɧɚɱɟɧɢɢ Ɋ = 22 Ɇɉɚ. Ɉɠɢɞɚ-
ɟɦɨɟ ɪɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɡ-
ɪɭɲɢɬɫɹ ɝɢɞɪɢɞɧɵɣ ɩɚɬɪɨɧ, ɫɨɫɬɚɜɥɹɥɨ  
Ɋ = 19 Ɇɉɚ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɧɟɤɨɬɨɪɨɦ ɪɚɫɫɨ-
ɝɥɚɫɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ. Ɋɚɡɧɢɰɭ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɦɨɠ-
ɧɨ ɨɛɴɹɫɧɢɬɶ ɩɨɝɪɟɲɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɧɚɫɵɳɟɧɧɨɫɬɢ ɝɢɞɪɢɞɚ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ, ɚ 
ɬɚɤɠɟ ɤɨɥɟɛɚɧɢɟɦ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɤɨɫɬɪɟ. 
 

ȼɵɜɨɞɵ 
 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɩɭɬɟɦ ɩɨɥɭɱɟɧɵ ɡɚɜɢ-
ɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɩɚɬɪɨɧɟ ɫ ɝɢɞ-
ɪɢɞɨɦ LaNi5Hx ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɧɟɝɨ  
ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ. ɉɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɡɜɨɥɢɥɢ ɫɞɟɥɚɬɶ ɜɵ-
ɜɨɞ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, 
ɩɪɢɜɟɞɟɧɧɨɣ ɜ [4]. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
[4], ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 7 %. 
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