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CpaBHHTeiTbHO H€JJ.8BHO B JIHTepaType ITORBHJIOCb coo6meHHe 0 BJIHHHHH 

!flopMbi KOJIOHKH Ha a.o.cop6uaoHHYIO xpoMaTorpa!fiHIO KpacaTenH 
11 1• Ehmo rro

KaaaHo, 'ITO rrpH 38MeHe KOJIOHKH UHJIHHJJ.pH'IeCKOH !flopMhl KOHH'IeCKOH HJIH CTy

rreH'I8TOH, o6'heM aniOeHTa, co.o.ep)!{amero KpacaTenb, coKpamaeTCH a.o.aoe. Ec

JIH 6bl 9~eKT lflopMbl rrpOHBJIHJIC5I H rrpH 3aiTOJIHeHHH KOJIOHOK HOHHTSMH, TO B 

pHJJ.e cnyqaea, H8ITpHMep, rrpH 6biCTpblX p83]J.eJieHHHX MaKpo- H MHKpOKOJIH'IeCTB 

peJJ.K03eMeJibHblX 9JieMeHTOB 12,31, IT05IBHJIHCb 6bi HOBble rrperrapaTHBHble B03-

M0)!{H0CTH. Hcxo.o.5I H3 arax coo6pa)!{eHHH , Mhi rrocraaana cepa10 orrhiTOB, 'IT0-

6bi ~b!5ICHHTb BJIHHHHe !flopMbl KOJIOHKH Ha rrpoueCCbl HOH006MeHHOH XpOM8TO

rpa!fiHH • 

3KCITepHMeHT8llbH8H qaCTb 

Pa6oTa Bb!ITOJIHHJI8Cb Ha KOJIOHKaX CO CJ105IMH HOHHTOB CJieJJ.yiOmHX !flopM 

H paaMepoa: 

IIHIIHHllpH'IeCKaSI t = 200 MM, 6 = 12 MM, V = 22,6 Mil; 

KOHH'IeCKaSI t =200 MM, 6MaKc=20MM, r/ MHH=2MM, V =22M11; 

CTyiTeH'IaTaSI t I= 63 MM, (,I =17 MM, V1 ~14,4- Mil 

f
2 

63 MM, (, 2 =10MM, V
2 

=5,2 Mil 

, 3 63 MM, If 3 =6 MM, V ~ = 2 Mil. 

4T06bi cpaBHHTb pa6oTy KOIIOHOK pa3JIH'IHOii: lflopt.ahl 1 paCC'IHTblBSJIH JIH-

60 qacno :acppeKTHBHhlX TapenoK N a!fl• na6o Ko:acpcpHuHeHTbi paa.o.enefl:H5I a : 

N = 8 ( 
:atiJ 

VMaKc- V D 
-------)2 

V' --V 
MSKC D 

a= 
V" -· V 

MSKC O 
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rt:le V MaKe - 06beM, COOTBeTeTBYIDIUH~ KOHUeHTpaUHOHHOMy MBKeHMYMY 

ITOJIOebi 1 {3 -IUHpHHa ITOJ10Cbi1 V O -eB060llHbl~ 06beM KOJIOHKH, 

K OJIH'ieeTso aneMeHTa B s<fxPnroeHTe HenpepbiBHO onpe.AenHnocb paJ:~Ho
MeTpH'ieeKH e IIOMOillbiD CUHHTHJIJISl:UHOHHoro C'i9T'iHKa

1 
eoemrHeHHOro e CBM0-

137 aa 159 IIHCUeM, P BllHOaKTHBHbie H30TOIIbi Cs Y ( MeTxa LlJilJ. sp6H9.), Dy, 
148,151 

Gd . 14'1, 148 E 
1 U 6biJIH CB060J:1Hbl OT HOeHTene~. 

PeGynbTaTbi 

floJiy'ieHHbie 9KCnepHMeHTaJibHb!e pe3yJibT8Tbi ITpHBeJ:leHbl B Ta6JIHU8X 

1-4. Bee IIPHBet:leHHbie BeJIH'iHHbi SJBJIHroTeH epet:lfleapH<fJMeTH'iecxHMH pe3ynb

TaToB fie M9flee Tpex OIIbiTOB, 

Ta6nuua 

137 
3moeHTHag xpoMaTorpaljJuH. BbiMhiBaHHe Ce,;2,5HHCI , 

CMona llaysKc 50x8, l00-200Meru, H -ljJopMa;22±2°C, 

Konoaxa CxopoCTb 

VM8KC'- v 0 sljJcpniOeHTa {3 N 
MJIIMHH Mn MJl scjl 

UHnHHllpH'IecxaH 2,44 + 0,06 46,9 ~ 0,5 19,4 ~ 0,4 46,6 + 1,0 

CTyiieH'IaTalJ. 2,70 + 0,04 47,1 + 2,0 19,8 ~ 0,4 45,2 + 2,4 

KoHH'Iecxag 2,90 + 0,60 53 + 2,5 
t 
20,7 + I ,6 52,9..,. 4,7 

4 

--
• ' 

Ta6nHua 2 

CeneKTHBHaSI xpoMaTorpaljJHSJ:. BhiMbiBaHHe 158 Dy 0,:3 

J18KT8TOM 8MMOHHSl: pH-4 ;eMona llaysKe 50x8,10Q. 

NH+ ljJopMa'22 + 2°C 
4 ' -

Konoaxa CKopoeTb 
sljJijJmoeaTa VMaxc-Vo {3 

MJIIMHH MJl Mn 

1,80 + 0,10 22 + 1 20,9 ~ 1,3 -
UHnHHJ:lpH'ieexag 

CTyiieH'iaTaSJ: 1,87 + 0,05 21,3 ~ 0,5 20,7 + 4 

KoHH'ieexag 1,87 + 0,05 20,7 + 2 19,11 + 2,7 

Ta6nuua 3 

Aauoaoo6MeHHaSJ: xpoMaTorpaljJHSI. Paa.neneaue O,lr. Gd 
147,148 

H F.a • 3moeHT 65% CH 3 OH - 2.5 Ir NH 4 NO 1 

CMona llaysxe 1 x8, 100-200 Mew, N0 1 - ljJopMa;. 

KonoaKa CxopoeTb (V' - vo ) Gil M8KC 
s ljJcjJmoe H T a a= 

MnfMHH (V" -V )F.a 
M8KC 0 

Uunua.npuqecKaH 1,5 : 0,06 1,43 : 0,1 

"' 1,7 : 0,1 1,45 : 0,1 CTyneaqaTaSI 

KoauqecxaH 1,6 + 0,05 1,44 + 0,2 
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KC - o6'beM, COOTBeTCTBYIOIUHi!: KOHUeHTpaUHOHHOMY MSKCHMYMY 

f3 -umpHHa nonochi, V o -cao6o.QHbii!: o6'beM KOllOHKH. 

~CTBO 91leMeHT8 B 9~~1liOeHTe Henpepb!BHO onpe.Qe11R110Cb pa.QHD

C TIOMOIUblO CUHHTHllllSIUHOHHOrO C'leT'lHK8 1 COe.QHHeHHOrO C CSM0-
137 IH 

uoaKTHBHhie uaoTonhi Cs , Y ( MeTKa .Q11SI 9p6HSJ), 
159 

Dy, 

, 147, 148 Eu 6bi1lH CB060.QHbl OT HOCHTeneii:. 

PeaynhTBThl 

eHHbie 9KCnepHMeHTallbHbie peaynbTBTbi npRae.QeHbi B Ta6nRuax 

fHae.QeHHbJe BenH'lHHbl sranSJIOTCSI cpeaueapH~MeTH'leCKHMH peaynh

euee Tpex onbiTOB. 

Ta6nuua 
~ m 
i'='niOeHTHaH xpoMaTorpalj>HH. BhiMhiBBHHe Ce,;2,5uHCI , 

cMona Llay3KC 50x8, 100-20Q.Mew, H -<jJopMa;22:t:2°C. 

CKopocTb 
3tjl<jlniOenTa 

l'.lll/MHH 

~KaSI 2,44 + 0,06 

fH 2,70 + 0,04 

2,90 + 0,60 

""*' 

I 

VMaKC'- V o 
Mll 

46,9 + 0,5 

47,1 :!: 2,0 

53 + 2,5 

4 

(3 
Mll 

N 3!jl 

19,4 + 0,4 46,6 + 1,0 

19,8 + 0,4 45,2! 2,4 

20,7 + 1,6 52,9'1'4,7 

~ 

I 

t..-

Ta6nuua 2 

CeneKTHBHaSI xpoMaTorpa<jJHSI. BhiMbiBaHne 
151 

Dy 0,375 M 

118KT~TOM aMMOHHSI pH .. 4 ; CM0118 Llay9KC 50 X8,100-200MeW, 

NH+ <jJopMa•22 + 2°C 
4 • -

KononKa 
CKOpOCTb 
9<jJ<jJmoeuTa VMaKc-Vo (3 N .a~ 

Mll/MHH Mll Mll 

1,80 + 0,10 22 + 1 20,9 :!: 1,3 8,6 + 0,9 
-UnnuunpuqecKaSJ 

CTynen'laTaSI 1,87 :!: 0,05 21,3 : 0,5 20,7 : 4 8,9 : 0,80 

KouuqecKaSI 1,87 + 0,05 20,7 + 2 19,11 + 2,7 9,20 + 0,7 

Ta6nuua 3 

Auuonoo6MeHHBSI xpoMaTorpa<jJHSL. Paaneneuue 0,1 r. Gd 
147,141 H Ea. • 3moeHT 65% CH 1 OH -1.5 H NH 4 NO 1 

CMona LlayaKc 1 x8, 100-200 Mew, N0
1 

- ljlopMa;50°C 

CxopoCTb < v··-
MSKC 

-V
0

)Gct 

KonouKa aljJijJ1110e H T a Cl"" 

MlliMHH (V" -V )Eu 
M8KC 0 

UnnuunpuqecKaSI 1,5 : 0,06 1,43 : 0,1 

CTyneu'laTaSI 1,7 : 0,1 :;, 1,45 : 0,1 

--
KonuqecKaSI 1,6 + 0,05 1,44 + 0,2 

• 5 
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KonoaKa 

Ta6nHua 4 

3KCTpaKUHOHHa51 amoeHTHa51 xpoMaTorpa!f!H51. Paa.aeneaHe 

ISO 
0,3 I' 3p6H51 H Dy • llH -2 - 3TH1II'9KCH1IOpTO!floc!flop-

H851 KHCliOTa, cop6Hp0B8HH851 Ha I'H.Opo!flo6H3HpOB8HHOM 

CHliHKarene MaDKH KCK-2. (0.4 r. KHCnOTbi Ha Mn. coo-

6eHTa), 100-200 Mew. 3moeaT 0,4H. HCI ; 50°C 

CKopoCTb (V M~KC -V
0 

)Er(Y) 
aif!ljlmoeaTa cz .. 

MlifMHH ( V~~KC -Vo)Dy 

tiH1IHHJJ.pH'IeCK851 2,3: 0,1 3,8 + 0,2 

CTyneH'ISTSSI 2,1 :: 0,8 3,7 :: 0,1 

KoHH'!eCKaH 2,2 + 0,5 3,9 + 0,2 

Bb!BOJJ.bl 

flony'ieHHble 3KCI19pHM9HT81IbHb19 .Q8HHb19 IIOK83biB8lOT, 'ITO IlpH ycno

BH51XtOIITHM81IbHb!X A1I51 XpOMSTOI'paifJH'!eCKHX pa3A91I9HH~ Ha UHliHHApH~eCKO~ 

K01IOHKe, H3MeHeHHe ifJOpMbl K01IOHKH Ha KOHH'IeCKyJO HliH CTyneH'!aTylO He CKa-

3biBaeTCSI Ha peaynbTaTax paaaeneHH51. 
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PyKonHCb nocTynnna e H3JJ.aTenbCKHft oTaen 

I HIDliH !968 roaa. 
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