


H3YqeHHR C B O ~ C T B  KOPOTKOXUBYIUHX 3 n e M e H T O B  B nOCnenHe€! 

B p e M H ,  K a K  n p a B W 0 ,  HCUOJTb3ymT YCTaHOBKM, pa6o~amqne B P e X U M e  OH- 

I n a f i ~ ,  ~ ~ n a  ISOLDE. B OMRM n n ~  ~ T M X  uenei3 ~a n y w e  C U H X ~ O ~ M K ~ O T ~ O H ~  

CO3naH 3 ~ ~ n e p ~ ~ e H ~ a J l b ~ b l f i  K O M n n e K C  RCHAnn-2. HO A a X e  n 0 C n e  B B e n e -  

HUH B C T P O ~  3 T O r 0  COOPYXeHMR 3KCnePUMeHTbI  B p e X H M e  o@@-nafi~ H e  Te-  

PRK)T CBOerO 3HalleHMR MMeHHO n O T O M y ,  qTO H a  n y q K a x  RCHAnII-2 MOXHO 

1 6 y n e ~  M3YUaTb T O n b K O  U30TOnb1,  0 6 p a 3 0 ~ a ~ u r ~ e c ~  B peaKUMH rny6o~oro  
p a c ~ e n n e ~ w ~  M a - r e p u a n a  M H m e H u  n p o T o H a M H  c s ~ e p r ~ e f i  660 M3B. A n R  m y -  
WHMR BCeX OCTWbHbIX THnOB H30TOnOB ( H ~ ~ T P O H - W ~ ~ ~ I T O I M ~ I ~ ,  aKTMHHnb1 

M A P Y ~ M ~ )  npHReTCff  H B A ~ J I ~ H ~ R ~ U ~ M  nOJTb3OBaTbCR 0@@-nafi~ T ~ X H M K O ~ ~ .  

~ O ~ T O M Y  uenec006pa3~0 3aHHMaTbCR A a n b u l e  yC0BepLUeHCTBOBaHHeM MeTO- 

nMKM M 3 ~ e p e H k i ~ ,  nPOBOAHMbIX B P e X M M e  o@@-JTaf i~ .  

OAUH M3 CaMblX B a X H b I X  @ ~ K T O P O B ,  JIUMMTMPYKIUIMX H 3 M e P e H H e  M30- 

TOnOB C KOPOTKMMM BpeMeHaMM nOJTypaCnaJla, - B p e M H  npMrOTOBlleHMR 

o6pasua. B 3 T 0 g  O n e p a u M H  0 6 b I q ~ 0  6 b 1 ~ a e ~  CaMaR nnHTl?nbHaR W C T b  - XHMI.1- 

q e c K a r r  cenapasm. Cenapwum q a c T o  MOXHO H a n a n u T b  T a K ,  q ~ 0 6 b l  3 a ~ p a q e ~ -  

H o e  B P e M R  H e  npeBbILIIZlJl0 HeCKOJIbKMX neCRTKOB MHHYT, n 0 3 T O M Y  OKa3bIBa-  

eTCR OlleHb B a X H b I M  C O K P a U e H M e  n O T e p b  BpeMeHM B H e  CenapaqMM.  

A n F I  n p M r o T o s n e H u H  H s w I e p R e M b r x  o6pas1.10~ 0 6 b l q ~ o  H ~ O ~ X O ~ H M O  

I 
c e n a p u p o ~ m ~ b r f i  w s o T o n  y n a p u T b  no o61,e~a H e c K o n b K c r x  K a n e n b .   TO yna- 
pMBaHMe O ~ ~ I I I H O  n P e A C T a B n R e T  ~060fi OAHY M3 CaMbIX nJIMTenbHbIX O n e p a -  

q ~ f i .  E C ~ H  p e q b  H n e T  06 YnapMBaHMH JleCRTH UnM 6 o n b m e  MHnJlMnHTpOB 
I pacmopa, e p e M H ,  s a ~ p a q e ~ ~ o e  H a  ynapmaaue, M o x e T  ( A ~ R  6 b l c ~ p b 1 x  cena- 

, PaqMOHHbIX M ~ T O A O B )  H npeBblCMTb B p e M R  X M M M ~ ~ C K O ~ ~  C e n a p w U H .  

YCKOpeHUR YnapMBaHMFI M KOHUeHTpHpOBElHMff nPMCYTCTBYH)~HX 

B PaCTBOpaX 3 n e M e H T O B  B aHaJIMTHqeCKHX UeJIRX n p H  I13YlleHMM O K P Y X ~ ~ O ~ ~ ~ ~  

1 C p e n b I  0 6 b I l l ~ 0  nOnb3yKlTCR T a K  H a 3 b l B a e M b I M  " B ~ K Y Y M H ~ I M  POTaUUOHHbIM 

y n a p H ~ a T e J I e ~ " .    TOT npu6op K O M ~ I I H M P Y ~ T  ynapMBElHMe npw ~ O B ~ I U ~ H H O ~ ~  

T e M n e p a T y p e  M n o H M m e H H o M  naBneHMM c y s e n H l r e H M e M  n o s e p x H o c T M  ynapa- 
I ~ a e ~ o f i  XKAKOCTH 38 CqeT BpaIlp?HMR ~ o n 6 b 1  C paCTBOpOM. npki 3TOM paCT- 

B O P  CMaqUBaeT CTeHKM K o J I ~ ~ I  H MCnapeHMe npOMCXOnMT C nOBepXHOCTH, 

p a ~ ~ 0 f i  o6meB nOBepXHOCTM CTeH ~ o n 6 b 1 ,  KOTOpaff B HeCKOnbKO pa3 6 o n b w e  

f n0BepXHOCTU XCHAKOCTM n p H  CTaTHqeCKOM YnapHBEUiMH. Bce 3 T 0  lIPMBOnMT 

K CyUeCTBeHHOMY YCKOPeHHIO Y n a p H B a H H R .  A T a K  K a K  Y n a p H B a H U e  H H K O r A a  

~e B ~ A ~ T C H  A O C Y X ~ ,  n M O T O n O B  B. . w ~  R p O q e C C e  M M H H M ~ J I ~ H ~ I .  
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9 



n p k i 6 o p b r  TaKOrO Tkina llPOki3BOnRTCH KOMMePlleCKki Pa3HbIMki @ U P M ~ M H  

KaK B c T p m a x  C3B ( ~ a i - t p a ~ e p ,  06aenme~kie   no no^", n o n b r u a )  , T a K  H B 

K a n c T p a H a x  ( ~ a n p u ~ e p ,  B @ P r  - Heidolph Electro GmbH & Co K G ) . E ~ H H -  
CTBeHHaH npo6ne~a  C kiCnOJIb30BaHkieM @ H P M ~ H H ~ I X  npu60po~  &lIH npkir0- 
TOBJIeHUH CneKTpOMeTpki9eCKHX o6pa3uo~ 3aKnIo9aeTCH B TOM, 9TO OHM PaC- 

C9kiTaHbI H a  ynapusmkie 6onarusx o 6 a e ~ o ~  &lIH lTpkiMeHeHwl B 6 ~ o n o r s s  H 

XkiMHH o ~ p y x a I o ~ e H  CpenbI .  MX KOHCTPYKIikiH O ~ ~ I S H O  n03BOJIHeT YnapH-  

B a T b  o 6 a e ~ b 1  B nk iana3OHe 100-1000 MJI. 

B CBR3U C 3TkiM 6bm C03naI-t ~ O K ~ ~ Z I H H ~ I ~ ~  H a  PUC. 1 M ~ ~ H H ~ T I O P H ~ I ~ ~  n p H -  

60p MIVAROTEP 1/20, 06ecnesu~m1~&i K O H ~ e H T p k i p O B ~ k i e  U30TOnOB 

ki3 PaCTBOPOB O ~ % ~ M O M  OT 1 a0 20 Mn. 



3 )  BOnHHaR ~ W R  AJ'IR n o m e p x n B a H n r r  ~ O B ~ I L U ~ H H O ~ ~  T e M n e p a T y p b I ;  

4)  3 n e K T p O H H O e  y n p a 3 3 n e H U e ;  

5 )  6 n o ~  n R T m U R .  

06~1.r,nii B U ~  npu6opa n p u s e n e H  H a  pnc. 2. Bpaucmuee ~ C T ~ O ~ ~ C T B O  

(1-8) 06ecnewisae~ s p a u e ~ n e  ~ o n 6 b 1  y n a p u s a T e n c I  npu co6n1one~nn s a K y -  

YMHOR CIJIOTHOCTU npu6opa. K H e M y  C nOMOII.tbH, ~ I I ~ u @ o B  npUCOenI4HeHbI 

CTeKnRHHbIe  n e T a J I n  - XOnOnUnbHkiK (16), ~ o n 6 a  Y n a p M B a T e n R  (9) U ~ o n 6 a  
AJIR KOHAeHCaTa (17) .  O ~ H H  a3 BbIXOnOB X O n O n H n b H I l K a  npHCOeAkIHeH K 

B ~ K Y Y M H O ~  n n H n M  ( ~ a n p n ~ e p ,  BOARHO# H ~ C O C )  , B T O P O ~ ~  c n y m  JUIR n o n a q n  

~ T M O C @ ~ ~ H O ~ O  naBJIeHUR nOCJIt? OKOHqaHHR y l l a p H B m U R .  BODRHO# nap, 
H C ~ ~ ~ ' ~ H H ~ I B  C nOBepXHOCTH, WCTUqHO YHOCWTCR I70 B ~ K Y Y M H O ~ ~  JIUHWU Pi 

qaCTUqH0 KOHAeHCIlPYeTCR B XOJIOAUJIbHUKe (16) , 3 a T e M  nOCJIenOBaTeJIbH0 

c o 6 n p a e ~ c ~  B ~ o n 6 e  (17) n n r l  K o H n e H c a T a .  3 n e ~ ~ p o ~ ~ o e  y n p a s n e H n e  n e n a e T  

B 0 3 M O X H b I M  KOHTpOJIb 38 T e M n e p a T Y p H b l M  P e X H M O M  B O ~ H H O ~ ~  6-H 323 

CKOPOCTbKl B P a u e H I I R .  

Bpauramuee Y C T P @ ~ ~ C T B O  (CM. pnc. 2) RBJIReTCR O C H O B H O ~ ~  qaCTbK) 

npn6opa. OHO B b I n o n H R e T  rise @ y ~ ~ q n n  - B p a u e H n e  K O J I ~ ~ I  y n a p a s a T e n R  

(9) U BaKyyMHO-HJlOTHOe C O e n n H e H H e  3 ~ 0 k  ~ o n 6 b 1  C XOnOnnJIbHHKOM. 

Kopnyc npw6opa 1.13rOTOBJIeH 113 6 n o ~ a  @ ~ o p o n n a c ~ a  II COCTOHT 113 T p e X  

q a c ~ e i i .  n e p s a ~  - c T a T o p  npn6opa ( 1 )  c u n u @ o ~  n n H  n p w c o e a u H e H n R  

XOJIOnnJIbHnKa M r H e 3 A O M  AJIR KpenJ IeHI lR  n B I l r a T e n R  ( 2 ) .  A B ~  CMeHHbIX 

P O T O p a  ( 3 )  OTJIwqaKlTCR npyr OT npyra TOJIbKO p a 3 M e p O M  Il lJIn@a AJIR npn- 
c o e n n a e a n r l  ~ 0 n 6 b 1  y n a p n s a T e n R  ( 9 )  : A n R  ~ o n 6  O ~ L ~ M O M  3-10 M n  - UJIM@ 

H O M e p  10, nJIR ~ o n 6  0 6 a e ~ o ~  10-50 M n  - LLIJIn@ H O M e p  14,5. P o ~ o p  ( 3 )  

YCTmOBJIeH B CTaTOpe  (1) C nOMOWbIo  Y n O P H O r O  nOnUl1.1nHMKa ( 4 )  (HO- 

M e p  8 2 0 4 )  n s a ~ p e n n e ~  rafi~oii ( 5 ) .  B ~ K ~ ~ M H o ~  y n n o T H e H u e  0 6 e c n e q n s a e ~  

CaJIbHHK ( 6 ) .  n e p e ~ 0 c  Bpa lUeHHR nBki raTeJ lR  H a  POTOP ( 3 )  OCyIIleCTBJIeH 

c nOMOLqbKl n ~ y x  wec~ep~e i i ,  n e p s a f i  (7)  K p e n n T c R  H a  o c b  n s n r a T e n R  ( 2 ) ,  
BTOPaR - H a  TY W C T b  n O n I l l H n H H K a  ( 4 ) ,  KOTOPaR nJIOTHO CBR3aHa C @TOPO- 

IIJIaCTOBbIM POTOPOM (3) npn6opa. 

npn60p B OCHOBHOM n C n o n H e H n u  c ~ a 6 x e ~  ~ a 6 o p o ~  ~ o n 6  ( 9 ) ,  y K a 3 a H -  

HbIX B ~ a 6 n .  1. Ece JleTaJIU ( ~ o n 6 b 1  ki x o n o n n n b ~ n ~ )  H3rOTOBneHbI  113 CTeKJIa 

M a p K n  CMMAE<C. npn  s b 1 6 o p e  ~ o n 6  c 0 6 a e ~ o ~  6 o n b u e  m n  MeHbUle  10 MJI 

H W O  3aMeHMTb T a K X e  H a  C O O T B ~ T C T B Y K ~ I I ~ H ~  POTOP BpaII laIoLUerO Y C T P O ~ C T B ~ .  

n p ~ B e n e ~ ~ b 1 f i  ~ a 6 o p  ~ o n 6  n O n X O n U T  JUIR YnapHBaHUR X H ~ K O C T ~ A  C 06%- 

e M o M  n p u M e p H o  B nnanaso~e OT 1 no 20 M n .  

Ta6nuua 1. Ha6op ~ o n 6  nns  M I V A R O T E P  1 /20  

B O ~ H H ~ R  6 a ~ ~  0 6 e c n e q n s a e ~  n o n o r p e B  ynapnsae~of i  X n n K o c T n  n non- 
n e p x u s a H u e  pmee 3 a n a ~ ~ o R  T e M n e p a T y p b I .  Kopnyc ~ o n ~ ~ o f i  6 a ~ n  c o c ~ o n ~  
1.13 ABYX KOH~eHTPl l r l eCKMX q a c ~ e f i :  H a p y X H a R  W C T b  (UIT~TIIB)  ( 1 0 )  H 

B H Y T P ~ H H H ~ ~  COCYA (1 1 ) C nPMCOeAHHeHHbIM TpaH3UCTOPOM (12) A n R  nono- 
rpesa w T e p M n c T o p o M  ( 1 3 )  n n R  n o p A e p x n s a H n H  T e M n e p a T y p b I  u y n p a s n e H n R  

n O A O r p e B O M .  06e WCTM COeAnHeHbI C nOMOUIbKl @ T O P O ~ J I ~ C T O B ~ I X  uaii6 
( 1 4 ) .  T e n n o s a ~  I130JIRUIIR BHYTPeHHerO C O C y n a  BbInOJIHeHa U 3  ~ C ~ ~ C T O B O ~ O  

BOJIOKHa ( 1 5 ) .  

~ J I ~ K T ~ O H H O ~  Y n p a B J I e H I l e  BbInOnHReT A B e  OCHOBHbIe AJ'IR p a 6 o ~ b 1  OHM- 

C b I B a e M O r O  npn6opa @ ~ H K U H H :  

1 )  P e r y n n p O B K a  ki c ~ a 6 n n n 3 a ~ ~  T e M n e p a T y p b I  B O ~ R H O A  6 a ~ u  B nkla-  

n a s o ~ e  OT 40 no 9B°C; 
2) p e r y n n p o B K a  C K o p o c T n  B p a u e H n R  K O J I ~ ~ I  n c n a p n T e n R  B npenenax 

OT HyJIR no 85 O ~ O P O T O B  B MIIHYTY. 

A ~ H  o 6 e c n e q e ~ n ~  3 T n x  @ Y H K I U . ~ ~ ~  6 b m a  pa3pa60~ma 3JIeKTpOHHaR c u c T e M a ,  

! 
c x e M a  ~ o ~ o p o i i  n o ~ a 3 a ~ a  H a  puc. 3. 

3~ep1-UR AJIR H a r p e s a  B O ~ R H O B  6-u n o n y q a e T c R  OT MOIlJJ-IOrO ~ p m -  

1 s n c ~ o p a  KD 503, n p u c o e n u H e H H o r o  K cocyny (11) ~ o n m o f i  6wu.  P n n o ~  
C TPaH3HCTOPOM KD 503 YCTaHOBJIeH TePMHCTOP (RT-lk5),  K 0 ~ 0 p b l f i  B b I n O n -  

HReT @ ~ H K U M K )  UHAIlKaTOPa T e M l l e p a T y p b I .  T e ~ n e p a T y p y  B O ~ R H O ~ ~  6ann 
MOXHO B b 1 6 n p a ~ b  B AMana3OHe OT 40 A 0  9B°C llOTeHrTllOMeTpOM PI .  Tep- 



MHCTOp RT C ~ O T e H L l U O M e T p O M  P 1  U C O ~ P O T U B n e H H f l M U  R1, R2 H R3 o6pa- 

B03HUKlLIee  n p U  U3MeHeHHU 3Ha'IeHUR C O n P O T H B n e H U R  RT B 32lBUCHMOCTH 

OT T e M n e p a T y p b I ,  Y c m E i B a e T c R  O n e p a w i o H H b I M  y c m u T e n e M  (OY)  MAA 502. 
B b 1 ~ 0 r z ~ o e  H a n p R x e H u e  OY y n p a s n R e T  TOKOM ~ p a ~ 3 u c ~ o p a  KD 503, KOTO- 

pb19 H a r p e B a e T  BOARHYH) 6 a ~ m .  Ilpn B K n m r e H m  H a r p e B a  B o W H a a  6 a ~ ~  
H a r y e s a e T c R  c ~ a ~ c u ~ a n b ~ o f i  M O U H O C T ~ H )  100 BT. Korna T e M n e p a T y p a  

n O C r U r a e T  H F H O r O  Y P O B H R ,  T O K  TpaH3UCTOPOM KD 503 aBTOMaTUqeCKH 

Y M e H b U I a e T C R  H a  B e n H w H y ,  COOTBeTCTBYIOIU~H)  T e n n O B b I M  3 a T p a T a M  B O n R -  

HOG 6 a m .  H H ~ u K ~ I J , U R  n O C T H X e H H R  lKeJIaeM0f i  T e M n e p a T y p b I  I lpOHCXOnHT 

JIIoMUHeCqeHTHbIM n U O n O M  LQ 11 34. T e M n e p a ~ y p a  BOAbI B B O ~ R H O ~ ~  6 a ~ e  
c ~ a 6 u n u 3 a p y e ~ c ~  c T O ~ H O C T ~ H )  % 0 , 5 O C .  

~ ~ ~ ? K T P u W ? C K U ~ ~  A B H r a T e n b  ( M )  D,Jlfl BpaIUeHHf l  ~on6b1  HCIIapHTeJIfl  

n o n y r a e T  3 ~ e p r m  ~3 p e r y n u p y e M o r o  H C T O W H K ~  H a n p R x e H u R  - T P ~ H B H C T O P -  
I ~ o i i  C ~ O P K H  KD 367B. C K O P O C T ~  B p a U e H a f l  ~on6b1  u c n a p u T e n f l  p e r y n s p y e T -  

C R  l l O T e H 4 U O M e T p O M  P2 B n U a n a 3 0 H e  OT H y n R  A0 85 O ~ O P O T O B  B M U H Y T Y .  

X H n  KOCTU ~on6b1 MIVAROTEP H ~ C $ p a n a ~ n a  
( M n )  ( M n )  1/20 

n a M n 0 f i  B OTKPbITOM C T e W I R H H O M  C O C y n e  COOTBeTCTBYIOUerO p a 3 M e p a .  Pe- 
3YJIbTaTbI  CpaBHeI3Hfl  n p H B e A e H b 1  B ~ a 6 n .  2. 

H 3  Y K a 3 a H H b I X  p e 3 y n b T a T O B  MOXI-IO 3aKnH)rlHTb,  rITO O ~ U C ~ I B ~ ~ M ~ I ~  

n p ~ 6 o p  MIVAROTEP 1/20 C y U e C T B e H H O  Y C K O P R e T  B P ~ M R ~ M K U ~ ~  npoqecc 
ynapusmufl P a c T B o p o B .  Ero n p u M e H e H u e  R s n R e T c R  q e n e c o o 6 p a 3 ~ b 1 ~  B xone 
l l p H r O T O B n e H I u r  0 6 p a 3 ~ 0 ~  nnfl C n e K T p O M e T p H ~ e C K k i X  1 1 3 M e ~ e ~ k i f i .  

P y K o n H c b  n O C T y n U J I a  B 1 1 3 n a ~ e J l b ~ K H i i  O T n e J l  

3 H O R ~ P R  1989 rona. 


