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Te XHOn Or W-le CKI-1 C1 YHl-1sepCI-1TeT 
paCTI-1TenbHblX n o n l-1 M ep o s 

nepc neKT ~B H ~M B0 30 6H o BnRe ­

MblM ~CTOYH ~KO M >K~PH b I X K~cnOT, uc ­

nonb3 Y IO w,~ XCR B pa3n ~Y H blX or pacnsx 

npoM bl wneHHocT ~, B TOM Y ~Cn e ~ nu­

uiesoa, RBnReTCR Tann OBOe MaCnO ­

n060YHblili nponvxr cvru.oar uenrno­

n03H OrO n pO ~ 3BOIJ,CT B a [1]. 111 3 OIJ, HO ili 

TOHHbl TannOBOrO MaCna (Cblpbe - IJ,pe­

BeC~ Ha XBo iliHblX nOpOIJ, ) MO>KHO no ­

JlYY~Tb ¢paK LJ,~1O >K~PHb I X K ~CnOT B KO ­

nu -recr ae np ~ M epHo 300 k r , Tannosoe 

Macno ~3 nvlcTBeHHblX nopon conepxur 
IJ,O 700 xr >K~ P HbI X K~c nO T. OC HOBH bIM~ 

cocraansuouiavu >KVl pHbIX KVl cnOT Tan­

ncscro Macna (>K KTM) RBnRIOTCR : He ­

npenensuue C 18 K~cnOTb l - oneuuo­

BaR, n ~Hon eBaR ~ run- on eu oaas , a TaK­

>Ke HeKOTopble n pvrue npezien su ue 

Vl HenpelJ,enb Hble BblCW Vl e Kap60HOBbie 

KVlcnOTbl - nanbMVlTVlHOBaR , CTeapVlHO­

BaR , n an bM ~Tone ~H OBa R [ 1, 2] . >KKTM 

RBnRIOTCR nOnHO LJ,eHHbIMVl 3aMeHVlTe­

JlRMVl K ~cnO T, nonv-raeras rx ~ 3 pacru­

TenbHblXMacen , BT p alJ,~LJ, ~ OHHbI X oneo­

X~M ~ Y eC K~X ocnacrsx np ~MeHe H~R [ 1, 

2] . B TO >Ke BpeMR VlM e lOTCR CBelJ,eHVl R 

o npVlMeHeHVlVl >KKTM B ruuue soa npo ­

Mbl wneH HOCT~ , OIJ,HaKO cnepxasaio­
W,~M ¢aKTOpOM B ~X WVlpOKOM uc nons ­

30Ba H ~ Vl cn paaennn so CYVl TaeTCR Ha­

nVlY~e npVlMeceili cepuucrux COeIJ,VlHe­

HVl ili (B KOn~ YeCTBe IJ,O 100 ppm ), Heili­

rparu.uux Bew,eCTB (BbICW ~X cn uproa, 

yrneBOIJ,Opo lJ,OB Vl npvr ux COelJ, VlHe HVlili 

B KOn Vl yeCTBe 2-6 % ), a TaK>Ke CMonR­

HblX K~c nOT (2 - 10 % ). Cyw,eCTBYIO w,~e 

cnocoou pe¢aili H ~ Hra >K KTM OC HO ­

BaHbl Ha 3Tep~¢ ~ Ka LJ,~Vl - O Mbl neHVl~ 

Jl~60 HeiliTpa n~ 3a LJ,VlVl - n OIJ, K ~ Cn eH~ ~ 

[3 , 4], ancopoun» [5] ~ IJ, py r~ x MeTO­

na x OY ~C TK~ [4 ]. Hek or op sre ~ 3 nepe­

YVlCneH HblX MeTOIJ,OB c noc06cTBYlOT 

Vl y lJ,a ne H~1O cepuncrux COeIJ, Vl HeH ~iIi 

(IJ,O 5-20 pp m) . 3¢¢eKT~B HaR OY~CTKa 

OT HeiliTpan bHblx Bew,eCTB MO>KeT 6blTb 

ocyw,ecT BneHa Vl Ha npelJ,Bap VlTenbHoili 

CTalJ,~~ 06na rOpa >KVlBa H~R cynb¢aT­

Horo Mblna . TeM He MeHee , nO BTo p ~ M, 

YTO BO ¢paKLJ, Vl Vl >KKTM CMonRHbie KVlC­

nOTbl ~ HeiliTpanbHble Bew,eCTBa n p ~­

CyTCTBylOT B 3HaY~Mb I X KOn~YeCTBaX , 

OLJ V1 CTKA >KV1PHbIX KlIlCn OT 
TaJln OBOr O M a Cna 
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~ npotine raa ~x KOM nneKCHoro vnane ­

HVlR IJ,O cnx nop He pe uieua . 

n pelJ,naraeMblili HaM~ cnocoo OY~C T­

K~ >KKTM OT ce puucr ux KOMn OHeHTOB, 

CMonRHblX K~cnOT ~ HelllTpanbHbl x Be ­

w,eCTB OCHOBaH Ha OK ~cneH ~~ cepoop­

ra H~YeC K~X COelJ, ~ H e H ~iIi n epeK~CR M ~ 

~n~ r~ lJ,pO nepeK~cR M~ c nocnenvouiea 
3KCTpaKLJ,~eili B OIJ,HbIM~ pacr ao pawu 

ue xoropux OpraH~YeCK~X paCTBOp~­

Ten eili (cnn prsr, N-MeT~ n n ~ ppOn~ IJ,O H , 

a LJ,eTOHVlTp~n, ,lJ,Met:>A , -urrpoam cau u, 

yxcvcnas K~cnOTa ~ IJ,p .) , Tpa lJ,~ LJ,~ ­

OH HO npVlM eHRIO w,VlXCR IJ,nR ~3Bne '-l e ­

HVl R OK~ cneHH bI X cepu ncrstx Bew,eCTB 

~3 pa ana-nru x He¢TR HbIX ¢paK LJ,~iIi [6] 

C nocnen vo uuu» ylJ,ane H~eM HeiliTpanb­

HblX KOMnOHeHTOB Vl CM on RH blX K~ cn OT. 

HaMVl vc r auosne uo, YTO npVlMeHeHVle 

BOIJ,HblX pacrsopoa a LJ,eTOH~Tp~na cno ­

c06cTByeT KaK 3 K CTpaK LJ, Vl~ cepnncrsrx 
COe lJ,~ H e H Vlili, TaK Vl OTlJ, en eH~1O >KKTM 

OT OCTaTKOB HeiliTpa nbHbl x Bew,eCTB 

~ CMonRHblX K~cnOT. ,lJ,aHHbIM c nocooou 

MorYT 6blTb OYVlw,eHbl roaapnue >KKTM 

6e3 npenaapwren suoa BaKyyMHo ili IJ,~C­

TVln nR LJ,Vl~ . OYVlw,e HH ble >KKTM MoryT 

6b lTb ucnoneaoaaast B npO~3BO IJ,C TBe 

cooTBeTcTBYIO W,VlX nVl w,eBbiXIJ,06aBOK ­

conea ~ paanu-n-u x CnO>KHbIX3¢ Vl POB (E 

470 , 472,473 , 475,477, 478 , 481 , 482 

~ IJ,p .) [7 ], a TaK>Ke COnpR>KeHHbIX >K~ P ­

HblX K~cn OT. 

>KKTM (BbICWVlili COpT, np OVl3BOIJ, ­

CTBO OAO «Cere >KCKVl ili lJ,6K») zion cn ­

H ~T en bH O oy~w,an~ neperou ko u B Ba­

KyyMe, orfin paa ¢ paKLJ, VlIO C r e v riepa­
Typoili KVl neHVlR 170-205 ' C npVl IJ,aB­

neH ~ ~ 1- 2 MM pr . CT. nep O KC ~1J, BOIJ,O­

poria (MapKa «3 KCTpa», KOHLJ,eHTpa ­

LJ,Vl R 28% ) Vl a LJ,eT O H ~TpVln (Y. IJ,. a .) 

Vlcno nb3 0BanVl 6e3 IJ,OnOnHVl Ten bHo ili 

O Y ~CTK~ . Onpen eneuu e o6 w,ero co­

IJ,ep>KaH VlR cepsi BO ¢paKLJ, ~~ >KKTM 

o c yw, eCTBn Rn Vl MeTOlJ,a MVl peH Tr e ­

Ho¢nyopeCLJ,eHTH Oro aHan~3a (AST M 

D4294 ) Ha np Vl 60pe Oxford Lab X 3500 

Vl Y et:> -c n eKTpOCKO n Vl~ (EN ISO 20846) 

Ha npVl60pe Thermo Fisher Sc ientific . 

KVlcnoTHoe ~ iliOIJ,HOe y~cna , a TaK>Ke 

cOlJ,ep>Ka H~e CMonRHblX KVlcnOT ~ Heili­

r pansu s»; Bew,eCTB o npenensna no CO­

OTBeT CTBYIOW,~M i OCTaM ~ TY. 

O'-l ~CTKY ¢pa KLJ,~~ >KKTM np O B OIJ,~n~ 

cneIJ,YIOw, ~M 06pa30M . K 100 r >KKTM 

(conepxauae cepbl 85 ppm) IJ,06aBnR ­

n~ 11 r 28 %-HOili ne pexucn BOIJ,OpolJ,a ~ 

50 Mn IJ,~CT~nn ~ poBaH H o ili BOlJ,bl. Ilony­

YeHHylOCMeCb ~ HTeHC~BHO nepeveum ­
aanu B TeYe H~ e 2 Y npn rer-meparvpe 

15- 20 ' C. no O KO H'-IaH ~ ~ peaKLJ,~ O H HYIO 

Maccy n poM bl B an ~ BOlJ,oili (3x 200 Mn) 

~ akcrpa rwpoaan a 80 % - HbIM BOIJ,HblM 

paCTBopOM a LJ, eTO H~Tp~na (3x50 MJl) . 

,lJ,anee pacrsopn ren a OTrOH RnVl B sa ­

KyyMe, 3KCTpa KT npouusann 20 % -bIM 

BO IJ, H ~M paCTBo pOM a LJ,e TO H~ Tp~ na 

(3x60 Mn), a 3aTeM sonoa . B pesvnsra­

Te (nocne CYW K ~ ) nonYYVln ~ 92 r OYVl­

w,eHHbIX >KKTM co cneIJ,YIOw,VlMVl xa­

paKTep~CT~KaM~ : K~cnOTHoe Y~cno ­

194 Mr KOH /r, iliOIJ,HOe Y~cno - 152 r 

1/100 r npu coziepx a-uu« cepu 5 ppm , 

CMonRHblX K~cnO T - MeHee 0 ,5 %, Heili­

r pansu u x Bew,eCTB - MeHee 1% . 
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