
22

 535.37 
. . , . . , 

. . , . . 

-
, 

. -
-

- -
. 

. 

, , 

 – , 
- . -

, , -
, 

. -

 [1]. 
-

- , -
. -

-
. -

. , 
 PbS  3 , -

 PbS 
 0.9…1.6  [2]. , -

, , 
 [3]. 

-
, -

. 
- -

 [4], [5]. 
-

, , , -
 [6], , 

, . 



23

: 
– ;  
– -

; 
–  (  25 ) ; 
– ; 
– ; 
– 

, , 
-

;  
– . 

, 
, - . 

, 
, . 

-
-

. 
, , , . -

, -
. , -

. 
, 

. , 
, , 

. 
, , 

, -

, -
. 

 PbS.
, , 

Pb(CH3COO)2  CS(NH2)2 -
 0.025 / . 

 NH4OH. 
 CS(NH2)2

. 
CS(NH2)2 -

. : 

CS(NH2)2  H2S + H2NCN.  



24

-
, , : 

Pb2+ + S2–  PbS.  
, 

 c , - . 
-

. - -
 [7] . 1. -

1, -2. -
 200  2500 -

, , - -
 [8]. 

-  [9]. 

2  Nd:YVO4  (  = 
= 532 ). -

. 
,  [10]. -

, -
 0  150 . 

 50 -
3. 

. 1 

4 

7

6

2

5

3 

1 

8 



25

-
. 4, -

5, , 
-

- 6. 
. -

7. 8 -
, -

.
.

, -
, . -

. 
 1:1. -

 pH . -
. -

 15 
. -

. , 
, . 2. . 3 -

, 
, 

. , -
, . . -

. 
. -

. -
, -

 1.1…1.2 . , 
 (

, . 2). 
, . 

, 
 ( , . 2). 

. 
. 

-
, , , -
, -

. 



26

. 2 

. 3 

7

6

5

4

3

2

0
900

, 
. 

. 

1

1110 1300 1500 1700 1900
, 

2  30 
2  15 

2  45 

1.2

1

0.8

0.6

0.4

0.2

0
850 950 1050 1125 1250 1350 1450

, 

1  30 

1  15 
1  00 
0  45 
0  30 
0  15 

, 
. 

. 

2  15 
2  00 
1  45 



27

. -
 1.30  ( . 2) 

 1.65  ( . 3). 
. -

,  ( -
, . 3),  (

, . 3). -
, -

, . 
, 

, -
. -

. 
, -

, -
. , , -

. 
. . -

. . 
. 

  
1. . ., . . : , , . .: , 2007. 33 . 
2. . ., . . -

 // . 2012.  7. . 33–36. 
3. -

 / . . , . . , . . , . . , . . -
 // 67- .- . ., : . . . .: -  « », 

2012. . 207–208. 
4. . ., . . - , , 

 // .- . . 2007. . 1,  4. . 105–112. 
5. . ., . .  // .- . -

. 2008.  3. . 183–190. 
6. , -

 / . . , . . , . . , 
. . , . . , . . , . .  // - . 2013. 
 2. . 19–23. 

7. Atomic Force Microscopy and Photoluminescence Analysis of Porous Metal Oxide Materials / S. A. Tarasov,  
I. E. Gracheva, K. G. Gareev, O. E. Gordyushenkov, I. A. Lamkin, E. A. Men’kovich, V. A. Moshnikov, A. V. Presnya-
kova // Semiconductors. 2012. Vol. 46,  13. P. 1584–1588.  

8. - -
 / . . , . . , . . , . . , . . , . . -

, . . , . .  // . . . 2012.  2 (94). . 21–26. 
9. . ., . ., . . -

 // .  « ». 2012. . 10. . 18–23. 
10. Menkovich E. A., Tarasov S. A., Lamkin I. A. Luminescence of nanostructures based on semiconductor ni-

trides//Functional Materials. 2012. Vol. 2. P. 233–237. 



28

I. I. Mihaylov, S. A. Tarasov, A. N. Presnyakova, D. S. Romanovskiy 
RESEARCH OF PHOTOLUMINESCENCE SPECTRUM EVOLUTION AS A METHOD OF THE PROCESSES 
PROPAGATION OF COLLOIDAL QD ANALYSIS 

It was offered an analysis method of quantum dots propagation dynamic from the photo-
luminescence spectrums evolution of solutions. This method makes it possible to obtain neces-
sary measurement results without retrieving probe samples from reactor. It was presented the 
results of the PbS nanoparticle propagation research in the Pb(CH3COO)2 and CS(NH2)2 pre-
cursor reaction mixture unstabilized by surfactants. Time windows and features of formation 
stages of nanoparticles with different sizes were  determined by changing intensity and wave-
length of photoluminescence spectrum maximums. 

Colloidal quantum dots, lead chalcogenides, propagation dynamic 
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