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I'OCT 9517—94
(UCO 5073—85)

MEXTOCYJAAPCTBEHHBH CTAHAOAPT

TOITJINBO TBEPAOE

MeToap onpeneeHns BbIX0Aa ITYMHHOBLIX KHCIOT

Solid fuel.
Methods for determination of humic acids yeild

Hata sBeaenunna 1997—01—-01

1 HABHAYEHHUE U ObLJIACTD IPUMEHEHNA

Hacrodumuit ctaHaapt pacripocTpaHseTcs Ha Oypble, OKUCIEHHbIE Ka-
MEHHbIE YIIU U JIUTHUTHI {(danee — TOIUIMBO) U YCTaHABJIMBAeT METOIbI
oripeiesieHus O0LIEro BbIX0Aa T'YMUHOBBIX KUCIOT U CBOOOAHBIX F'YMUHO-
BbIX KMCJIOT.

BbIxoa ryMHMHOBBEX KMTIOT U3MEHSETCH B 3aBUCMMOCTH OT BUIA YIJIS
U ero netporpadUiecKoro CoCcrana.

HacrosiliMt craHaapTt NpuMeHsieTcss VIS HayyHoM XapaKTepUCTHUKH
yrieu, a TaKXKe B CBA3HU C UX MCTIOJIb30BaHUEM, HAripuMep, s OpUKeTU-
pPOBAHUS U B CEJIBCKOM XO3SHUCTBE.

JlonogHUTeNbHbIC TPeOOBaHMs, OTpaxXaloLuue MoTpeOHOCTH 3IKOHOMH -
KW CTpaHBbI, BbIAECACHDI KYPCUBOM.

TepMUHDBI U NMOSICHEHUSA K HUM NPHUBEACHBI B NMPUIOXEHUH.

2 HOPMATHUBHDBIE CCbLUIKH

[OCT 342—77 Hartpuit pochopHo-KUcabiit nupo. TexHuyeckue yc-
NOBUSA

[TOCT 3118—77 Kucnora consiHasi. TexHUYeCKUe yCiaoBUA

TOCT 4328—77 Harpug ruapookuchb. TEXHUUYECKUE YCIOBUA

[[OCT 5789—78 Toayon. TexHUYEeCKHUE YCIOBUS

[TOCT 10742—71 Yrau Oypbie, KameHHble, aHTPALIAT, TOPIOYMUE CNAH-
bl U yrojbHble OpuKeTnl. Metoabl oTrbopa M MOAroToBKH npod i
JJA0OpaTOPHBIX UCIBITAHUN

Ninanve opMunanbHoe

]



[OCT 9517-94

[OCT 10969—91 ¥Yrnu Oypbie ¥ JUrHUTHE. MeToabl onpeaesecHHs
BbIX0/1d TOJIYOJIBHOTO 3KCTPAKTA U CONEpXaHUSA B HEM pACTBOPUMBIX B
AlleTOHE BEUIecTB

TOCT 11022—-90 Tonuuso TBEpaoe MUHepanbHOe. MeTtonbl onpene-
JIeHUs! 30JIbHOCTH

[TOCT 23932—90 Ilocyna n obopynoBaHue j1abopaTtopHble CTEKIISH-
Hble. O0LUMe TeXHHUUECKHUE YCIOBUA

[OCT 25336—82 Ilocyna v obopynosaHue n1abopatopHbIie CTEKJIAH-
Hble. THUIibl, OCHOBHbIE MapaMeTpb! U pa3MeEpbl

[OCT 27314—91 Tonuuso TBeproe MUHepaibHoe. MeTonbl onpese-
JIEHUs BJaaru

3 ONNPEAEJEHUE OBILIEIO BbIXOJAA T'YMHUHOBBIX KNCINOT

3 CymmiHocThr MeTO1a

CylIHOCTb MeTOoa 3aKrovaeTca B o0paboTke aHATUTUYECKON NTPOObI
TOTIMBA IUEJIOYHBIM pacTBOpoM MUpodocdara HaTpus, nocienymotlei
3KCTPAKUUY NMpoObI pACTBOPOM TMAPOKCHIA HATPUS, OCAXIECHUU TYMHHO-
BbIX KHCJOT HU3DBITKOM MHUHEPAAbHOW KMCJIOTbl U ONpeac/ieHUHU Macchl
MOJAYYEHHOTO OcajKa.

[IpumMeyanune— TepMuH “OUTYM” COOTBCTCTBYCT TMOHATHIO “TOJYO.IbHbIM
3KCTPakT no 'OCT 10969.

3.2 PeakTusbl

Il aHaiU3a KUCMNOb3YIOT PeakKTHUBbl KBaJiMpUKAUUM Y.0.d., JUCTUI-
JTUPOBAHHYIO BOJY WU BOAY IKBUBAUIEHTHOW YUCTOTDI.

3.2.1 Tonyon no TOCT 5789, nnotHocTtbio 0,867 r/cM3, remnepaTypa
kumeHus ot 110 go 111°C. B 3ToM AnanaszoHe HOJXKHO MEPCTOHATHLCH HE
meHee 95% ronyona.

[Tepen npMMeHEHUEM TOJIYOa BBICYLUUBAIOT XJIOPUCTHIM KaJlbLIUEM.

[Ipenocrepexenue. Toayon Jierko BOCIJIAMEHSIETCS!, TOKCUUYEH NpH
BIAbIXaHUM, MONAaNaHUU BHYTPb K Ha KOXY.

3.2.2 Tmnpokcun Hatpust no N'OCT 4328, 1%-HbIit pacTBoOp.

PactBopsitoT 10 I ruapokcuaa HaTpus B Boae W zosousaT no 1000 cm3.

3.2.3 Tlupodocdar natpusi no F'OCT 342 (NayP,34 - 10H,0), ute-
NOYHOM pacTBop: 44,6 I KPUCTAUTUYECKOTO fekaruapara nupogocdop-
HOKMCJIOTO HATpusl U 4 r rMApoKcHaa HaTpusi pactsopsiior B 1000 cM3

BOJ1bl.
3.2.4 Kucnota consiHasi no 'OCT 3118, 5%-ubiit pactBOp (Mo obObe-

MY).
33 Annapartypa

Ncnonb3yloT cTaHAAPTHYIO 1a00PaTOPHYIO Nnocyay U o6opyaoBaHHUE 110
FOCT 23932, I'OCT 25336, a Takxe ykazaHHbie B 3.3.1—3.3.7.

T d
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3.3.1 DKcTpakKUMOHHbIA annapar wisA BelaejeHust o6utymos no FOCT
10969.
3.3.2 llIkad cywunabHbiii, 0becrieynBaOIIMA YCTONYUBYIO TEMIlEpa-

Typy HarpeBa (90+5)°C, uwau uH¢pakpacHas naMna.
3.3.3 UlenTpudyra nabopatopHas, obecnedyuBaroliast MUHUMAIbHYIO
ckopocTb BpauleHus: 210 ¢!, ¢ npobupkaMH BMeCTUMOCTBbIO HE MeHee

100 cMm>.

[TpuMeuyanue — YacTtora BpalleHHs1 UEHTPHUGPYTrH aonXHa ObITh TaKOH, 4YTOODI
obecrneynTs NOAHOE BhieleHHE OCAAKOB MK KO/UIOMIOB U3 COOTBETCTBYIOLLIUX PACTBO-
pOR

3.3.4 Annapar a1 MEXaHHUYECKOro BCTPAXUBAHUS (BCTPSIXUBATEJIH).

3.3.5 baHsa BoasiHas.

3.3.6 Tleub MydeabHast, obecrneyuBaoLIas YCTOMYMBYIO TEMIIEPATYPY
Harpena (600+25)°C.

3.3.7 Becot ananumuueckue c¢ noepeuwtHocmsio @36eltli8aHus He bonee
0,2 me.

34 Il po© bl

Ombop u nodeomoexa npob — no OCT 10742. U3amenbyator 10—15 T
nadoparopHoH nmpobbl 0 pa3Mepa 3epeH MeHee | MM 6 caomeemcmeuu ¢
mpebosanuamu xk cumosomy cocmaegy npobst no F'OCT [10969. VIamenbuyeH-
HYIO npoOy 3kctparupyior ToayosoM no I'OCT 10969. Yrons nocne
3KCTpaKIIMY BbICYUIMBAIOT HA BO3YXE U JOU3MENBYAIOT A0 pa3Mepa 3epeH
meHee 0,2 MM. B yrne onpenensiior ananutHueckyto srnary no 'OCT 27314
AUCTHIISLUMOHHBIM MeToaoM U 3ojibHocTb o TOCT 11022.

[IpumMeyaHHne — [Ipy Bbixoae pacTBOPUMBIX B ToNyone GMTYMOB MeHee 3% B
pacyeTe Ha cyxoe TOMIUBO NMocJeAHHUEe U3 Npobbl MOXHO He yaansiTh.

35NlpoBegeHue aHanu3la

3.5.1 BKcTpakuusi ryMUHOBBIX KUCJOT.

BapeluusaroT HaBecky npoboi (3.4) maccoi 1,0 r B mepecyere Ha CyXyIo
06€330/IbHYI0 Maccy. Ecau BbIXOO FYMHMHOBBIX KHCAOT OXMUIAIOT MeHee
20%, Maccy HaBeCcKM YBEJMUYMBAIOT B ABa pa3za. Hasecky nomeunaior B
KOHHUYECKYIO Koby A BMecTUMOcTbIO 250 cM3, npuausaior 100 cm3 wie-
No4yHoro pacrtBopa nupodocodara Harpus (3.2.3) U nepeMelIUBaIOT B
TeyeHUe 1 4 ¢ MoMollIbIO MexaHHUdYecKoro BeTpsixuparens (3.3.4).

CycneH3uio ueHTpudyrupyiot B Teuedue 15 mun npu 210 ¢! (3.3.3).
PacTtBop AeKaHTUPYIOT, cOOUpass B KOHHYECKYIO K0JIOy B BMecTUMOCTLIO
1000 cm3. HepactBopuBLuuiicss ocTaTOK npombiBatoT Asa paza 100 cm?3
pacTeopa ruapokcuaa Hatpus (3.2.2). UeHTpudyrupyloT cycneH3uio
MOCJ€ KaXIoro nmpoMbiBaHus, cCobMpasi NpoMbIBHOMK pacTBop B KoJiOy B.

[MpoMbIThlil ocTaToK nepeHocsT B Koaby A, nobasasiior 100 cMm3 pac-
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TBOpa FMAPOKCcHIA HATpU$ (3.2.2) ¥ HAarpeBaloT B TEYEHHUE 2 4 HA KMUNALIEH
poasiHoM OaHe (3.3.5). Ilocne oxnaxnaeHUss 10 KOMHAaTHOM TeMIleparTypsl
cofepxXuMoe Konbbl A LeHTpUdYrupyioT B TedeHue 15 MuH npu 210 ¢!
(3.3.3). PacTBop nexaHTUPYIOT U cobupaloT B koaby B. HepacTtBopuBiUMii-
csl OCTATOK MPOMBbIBAIOT ABax bl o 100 cMm3 pacTBopa riapokcuaa HaTpus
(3.2.2). LUeHTpUDYrUpYIOT CYCNIEH3UIO MOCE KAaXA0ro NMNpoMbiBaHUA, CO-
Oupas NpoMbIBHOI pacTBop B KoJiby B.

flpyMeyaHHne — IJKCTpaKUUA TYMHHOBBIX KHCNOT AONXHA ObITH 3aKOHYEHa B
TeyeHue 7 9.

3.5.2 OcaxneHUe ryMUHOBBIX KUCIOT.

Conegm(nmoe Konost B ¢uinbTpylor B MEPHYIO KOOy BMECTUMOCTbLIO
1000 cM? 1 noBomAT no MeTku Bomoil. OrOupaior nunerkoit 100 cm3
buabTPaTa U MEPEHOCHT B CTaKaH, 3aTeM Tyna nobasnsiior 60 cM> constHoi
KUcaoThl (3.2.4) ans ocaxaeHUst TYMUHOBBIX KUCIOT. CyCNeH3UIO LEHT-
pUPYrUupyoT unu punsTpyioT. flocae ueHTpudyrupoBaHusi pacTBoOp OT-
AEJISIIOT NE€KAHTAUMEH U MPOMBIBAIOT OCAIOK 'YMHHOBBIX KUCJIOT BOJOH.
[1poMbIBaHHE OcaakKa BeOyT A0 Hayala nentu3auvMy ryMUHOBbBIX KHUCIOT,
KOTOPYIO ONpPeAeNsioT No MoABJAEHHUIO ¢J1aboil XenToR oKpackKHU (0bpazo-
BaHue resst win Komouna). K konnouagHomy pactBopy 106aBasiior 5 cm3
CONSIHOM KHUCAOThI (3.2.4) 11 AONOJHUTENIBHOIO OCAXIAEHHUA I'YMHUHOBBIX
KUCJIOT.

OOWMN 0CalOK TYMHUHOBBIX KUCIOT (PUIBTPYIOT yepe3 0€330JibHbIM
hpunbTp, NpeaBapUTESIbHO BbICYLUEHHBIN B CYLUMJIbHOM wikady (3.3.2) 1o
nocrosiHHoi Macchl Npu (90+5)°C. GunbTp ¢ 0caAKOM F'YMUHOBbLIX KUCJIOT
[IOMEUIAIOT BO B3BELUEHHYIO OIOKCY, MpeABApUTEJIbHO BbICYLUEHHYIO B
CylUMJIbHOM wWKady (3.3.2) po nocrossHHor Macchl nipu (90+5)°C. Biokcy
C 0cafikoM Ha dunbTpe cywiatr npu temneparype (90+5)°C B TeueHue 1 y.
bioxcy BbBIHUMAIOT M3 CYIHMUJIBHOIO 1IKada, oxXJaxaaT cHayala S MUH
Ha BO3JyXe, 3aTEM B 3KCHKATOpPE C COOTBETCTBYIOILLHM OCYILUUTENEM U
B3BE¢LUMBAIOT. KOHTPOJIbHbIE BbICYLUMBAHUSA, OXJIAXJIEHUS U B3BELLIMBAHUS
NPOBOIAT IO TEX MOP, MOKa pa3HOCTb MAccC fpH ABYX MOCJIEA0BATENbHbIX
B3BelLMBaHUsIX Oyaet He Oonee (0,001 r. YyurbiBass Maccy O01okca U dunbT-
pa, oripeaensiioT Maccy ocaiaka.

BbicylieHHbII UIILTP C OCAIKOM MEPEHOCSAT B NMpeaBapUTEbHO NPO-
KaJleHHbIH B MydenbHOR ey (3.3.6) npu temnepatype (600+25)°C no
[TIOCTOSAHHOM MAacchbl M B3BELUEHHBIN TUreab U o3oas10T nipu (600+25)°C B
TeueHue 1—2 4. Tureab BbIHUMAIKOT U3 MY@PEJIbHONH MNMeyu, OXJIaxXAakoT
CHayaJjla B TeYeHHUE 5 MMH Ha BO3lyXe, a 3aT€M B 3KCHKATOpE C COOTBET-
CTBYIOLLIMM OCYUIMTENEM M B3BCUIMBAIOT. KOHTPOJAbHbLIE MPOKANUBAHUSA
NPpU TOH Xe€ TEMIEpPATYpPE B TEUEHUE 15 MUH, OXJTAXKAEHHUS U B3BELLMBAHHUA
[NPOBOIAT A0 TEX MOP, MOKA pa3HOCTb MACC NMPU ABYX IMOCIEAOBATEAbHbIX

4
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B3BeLUMBAHUAX He Oyaer npesbiwath 0,001 r. YuyutbiBas maccy Turas,
onpenesistioT Maccy ocaka.

4 OIIPEAENEHHUE BbIXOJA CBOBOAHLIX TYMHHOBDIX KUCJIOT

41 CymHOCTbL MeTOnA

CylHocTh MeTO4a 3aK/II04YaeTCs B ONHOKPATHOR 3KCTPAKUHHU NYMUHO-
BbIX KMCJIOT M3 AHAJIMTUYECKON MpoObl yrias rocjie yiajieHUuss OUTyMOB
1 % -HbIM pacTBOPOM Ir'MAPOKCHIA HATPHUSA NPH HArPEBAHHUH, MOCAEAYIOLLEM
OCAXIE€HUU N'YMUHOBBIX KHCJOT U3OBLITKOM CONTHOM KHMCJIOTbI U onpeje-
JJICHUU MACChl NoJyYeHHoOro ocaaka (npumeyaHue K 3.1).

4.2 PeareHTtbi no 3.2.

4.3 Arnmnaparypa no 3.3.

4.4 [lpobnl no 3.4.

45 IlpoBeneHue aHaau3la

BiaseuwinBalotT HaBeckKy npobsl (3.4) Maccoit okosio 2 I B mepecyeTre Ha
CyXyro 0e330JibHYIO Maccy. HaBecky noMewialoT B KOHUYECKYIO KOOy A
sMecTUMocTbIO 250 cM3, npunusaior 100 cm3 pactBopa rUApoKCHAA Ha-
TpUAa (3.2.2) 1 HarpeBalOT Ha KUNALIEH BoaAHOM 6aHe (3.3.5) B TeyeHue
2 4. Ilocne oxnaxaeHuss 10 KOMHATHOW TeMMepaTypbl coaepXUMoe
Koa0bl A UeHTpUPYrUpyIoT B TeyeHue 15 Muu npu 210 ¢! (3.3.3). PactBo
NEeKAHTUPYIOT, cobHupass B KOHUYECKYIO Kooy B BMecTuMocThiO 500 cMm”.
HepactBopuBIUMiicss ocTaTOK MpoMbiBaloT aBa pa3a 100 cm3 pactsopa
ruapokcuna Hatpus (3.2.2). HeHTpupyrupyor CycreH3n nocjie Kaxiao-
ro NpoMbIBaHUs, cOOUpasi MpoMbIBHOM pacTBOp B Koaby B.

LlenouyHoit })acmop B Kojibe B duwiabTpyloT B MEPHYIO KOJIOY BMECTH -
MocTbIO 500 cM° ¥ 10BOAAT 10 METKH Boaoit. OtbupaioT nuretkoit 100 cm3
dbUIBTPATA M MEPEHOCAT B CTaKaH, 3aTeM Tyaa 106aBasior 60 cM3> CoNAHOI
KUCNTOThI (3.2.4) U NpPON0JIKAIOT BbLACJIEHUE TYMUHOBBIX KUCJIOT KAK YKa-
3aHO B 3.5.2.

5 OBPABOTKA PE3YJIIBTATOB

O61Ly10 MAaccoOBYIO 10110 T'YMUHOBBIX KHMCJIOT (HA), M BbIxoa cBoboI-
HBIX I'YMUHOBBIX KHUCIOT (HA)s B nepecuere HA cyxoe Oe33onbHOE (daf)
WIH cyxoe, ©e330JIbHOE U 6eaéuTyMHoe cocTosiHUe (dabf) B npoueHTax
BLIYHUCISAIOT IO pOpMYyJie

100 - V- (my - my)
Vl - m ,
Fac mj — MdCCa CYXHUX TYMUHOBbLIX KUCNOT, T,
m» — MdCCa 30JIbl T YMUHOBbLIX KHCJIOT, T,

V  — obumi o6beM Weso4HOoro pacTeopa, CM3;
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Vi — 0ObeM aJIMKBOTDI LLIEJI0YHOTO, pacTBOpa, B3ATOH 1A ocaxie-
HUS TYMUHOBBIX KHCJIOT, CM™;
m - Macca HaBECKHM YIJisl B pacyeTe Ha cyxoe 0€33071bHOE COCTOS -
HUE, I', BBIYUCJIEHHas 1o dopMyie
100 - (WA + AY
= 100 ’
rae my — Macca HaBeCKH YIJs, T,
W& — maccoBasd o0ag aHAIMTUYECKOK Bnaru B yrine, %;
A  — 30JbHOCTb aHANUTHYECKON npobsl yris, %.

[1pu onpeneneHun (HA), u (HA)f U3 HABECKHU TOIUIMBA, CBOOGAHOTO
OT OMTYMOB (I10OCJIE 3KCTPAKILIUU TOAYOJIOM), Maccgf B3iTOIl HaBeCKM Ha
cyxoe, 6e3305bHOe U 6e30UTYMHOE cocTosiHue (m94%), B rpaMMax BbIYMC-
NS0T 1o gopMmyJie

100 ’
rae m® 3 — Macca HaBeCKU yris, cBoOOAHOro oT OUTYMA, T;
W9 — maccoBast noast Bjaard B npobe yrisi, cBOOOZHOro oT 6UTYMa
(3.4), %:;
A%y — 301bHOCTb NMPOODI B/Fﬂﬂ, cBoboagHoro ot outyma (3.4), %.
Mepecuer Beanuun (HA)Y, u (HA)99% na cyxoe 6e3301bHOE coCTO-
IHUE MCXOJHOr0 TOIMJIMBA NMPOU3BOAAT MO (60pmyne

if
dof dabf 100 — B™
(HA), ™ = (HA); 100 :
rae B — rixon butyMa (TONIyOJIBHOrO 3KCTpaKTa), %.

PeaynbraTthl onpenejeHUs BbIXOAA 'YMUHOBbBIX KMCJAOT BbIYHCASIOT C
TOYHOCTbIO 10 (0,1%.

6 TOYHHOCTb METOJA

MaKCUMANbHO AOTTYCTHMOE pacxoxXaeHne
Brixoa ryMUMHOBBIX KUCOT MEXIY PEIYRAbTITAIMMH e
L * CXOoAHMMOCTD BocnipoH3iBoaAHMOCTD
Ilo 20% 10% HM3wiero peayasTata 20% Hu3lero pe3yabraTa
- Cs. 20% 5% Huaulero peaynbrara 10% Huswero pesyabTaTa

6.1 CxoauMOCTDb

PasHoCTb pe3ynbTaToOB ABYX OnpeaeneHui, BbINOJHEHHbLIX B pa3Hoe
BpeMsi B OTHOM MU TOHU Xe J1abopaTOpUH ONHHUM J1aDOPAHTOM NMPU UCIIOJb-
30BAHUU OAHOU U TOM XK€ annapartypbl U3 OGHOHN M TOH Xe aHATUTUUYECKOH
[po0Obl HE JOJIXXHA MPEBbILLIATL YKA3aHHYIO B TAOIULIE.
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6.2 BocnpoHM3IBOAUMOCTHD

Pa3HoOCTh CpeaHHUX pe3y/1bTaTOB ABYX ONpeneaeHUM, BbINNOJHEHHLIX B
IBYX pa3HbIX J1a0opaTOpHUsiX HA NPEJACTABUTEIbHbLIX HABECKAX, B3SATBIX U3
ONHOH U TOH Xe MpOoObI Mocie MnocjeaAHEN CTaAuHU ee NPUTOTOBJEHUSA, HE
JOJXKHa NPeBbILLATD YKA3aHHYIO B Tabaulie.

6.3 Ecau pacxoxiaeHue Mexay pe3ynbTaTaMH ABYX ONpeacJeHUN npe-
BbILLIACT 3HAYCHUE, PUBEACHHOE B TadaAuULE, MPOBOANAT TpEeThE onpenere -
HUe. 3a pe3yJabTaT NMPUHUMAIOT cpenHee apudMeTHdeckoe NIByx Haubonee
OJIM3KHUX PE3YyAbTAaTOB B Ipeaenax JoMnycKaeMbIX PaCXOXICHUHN.

Ecay pe3yabTaTt TpEThETO onpeacjieHUsE HaAXOAUTCH B NpeEaeaax aonyc-
KaeMbIX pACXOXIEHHUH MO OTHOLUEHUIO K KAXIOMY U3 JABYX Npeablayulux
pe3yJbTATOB, TO 3a pe3yabTaT aHANN3Aa NMPHHUMAIOT CcpeliHee apUupMeTH-
YECKOE pe3yJIbTATOB TpEX ONpeaeneHUuH.

7 NTPOTOKOJI UCIIBITAHHA

[IpoToKOa UCNBITAHUA AOAXKEH BKIIOYATH CICAYIOUIYIO HHMOPMALIUIO:

a) CChUIKY HAa NpUMeHSIeMbI# MeTON;

0) pe3yabTaThl U CMNOCOO UX BbIPAXEHUSA,

B) OCOOEHHOCTH, 3aMe4YeHHbIC MPU ONPEACNCHUM,

') onepauMn, HC BKITIOYEHHbIC B HACTOSAMHA CTaHAAPT WIN HEoDs3a-
TEJIbHbIC.
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HMPHAOXEHHE
(cnpaeounoe)

TEPMUWUHLI, IPUMEHAEMLIE B CTAHIAAPTE, A TIOACHEHHUA K HUM

| T'yMHMHOBbBIE KHCJIOTbl — CMECb KHCAbIX BeWECTB OHOXMMHUYECKOro MNpeBpalLCHUS
OTMEPLUUX BbICILIKX PACTEHHH, UIRNEKAEMBIX U3 TOIUIMBA BOAHBLIMHU LLENOYHBIMH pacTBOPA-
MH; TIpeACTapisitounlass codoit rpynny aMop@dHbIX KOHACHCHUPOBAHHbLIX MOJAHUKAPOOHOBBIX
KUCJIOT C OTHOCHUTC/IBHO BhiCOKONH MOJIEKYISIPHON MACCOH, HAXOOAIUXCA B BUEe CBOOOAHBIX
N'YMUHOBbBIX KHCNOT M CONER (ryMaTtoB) KATbLIMA, MATHUA, XeJe3a U T.4.

2 CB0OOAHBbIC TYMHHOBBIC KHCIOTbl — FYMHHOBbIE KUCNOThI, U3BJIEKAEMBIC H3 TOMIHBA
OAHOKPATHOM 3KcTpakuuein 1%-HbIM pacTBOPOM TMAPOKCHAA HATPHUA C NOCNCAYIOIIHM
OCAXIACHUEM UX MUHEPATBHON KUCAOTOH.

3 OO0WMIA BLIXOA TYMUHOBbIX KHCAOT ~— CYMMa CBODOAHDBIX TYMHUHOBBIX KHCJIOT H I'YMH-
HOBBIX KMCJIOT, CBA3AHHBIX B BUAC CONEH (T'YMATOB), NoayvaeMast NPH 3KCTPAKLUHH TOMNIHBA
IHEAOUHbIM pacTBOpoM nupodocdara HaTtpus ¢ nocnaenyouliei s3xkcTpakumeit 1 %-nbim
pPacTBOPOM TMMAPOKCHIAA HATPHUA ¥ OCAXACHHEM MHHEpaJibHOW KHCAOTOM.
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