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OnpepeneHue NOABHXKHBIX cOeAMHeHMH Gopa no metoay beprepa
n Tpyora B moautpukaunn LMHAQO

Soils. Determination of mobile compounds of boron by Berger
and Truog method modified by CINAO

HNata sBenenus 1995—07—01

1 OBJACTb NPUMEHEHHA

Hacrosluuil cranjapr ycTaHaBJHBAaeT METOJA OIpedeseHHS MO-
BHJKHBIX cOeUHeHHH Oopa B MouBsax.

MeTos OCHOBaH Ha H3BJIEUEHHH NOABHXKHHIX COEJHHEHHII 60opa H3
[IOYBbl Tropsiued BOJOH, COAeprKalllell CepHOKHUCHABbIH MarHui, H IocC-

AEAyOilieM onpejesieHHu O0opa POTOMETPHUUYECKHM METOAOM C XHHAaJH-
3apHHOM HJH a30MeTHHOM AlL.

2 HOPMATHUBHDLIE CCbIJIKH

B nacrosiuem craHiapre HCHNOJNBL30BAHBI CCHIJIKH Ha CJEAYIOULHE
CTAaHAAPTH:

F'OCT 8315—91 I'CHU. Crannaprable obpasns. OCHOBHHE M[QJIO-
KeHHs, nopsajoK pa3pabOTKH, aTTecTallud, yTBepKAeHHs, Perucrpa-
MU U IPUMEHEHHS.

'OCT 12.0.004—90 CCBT. Opranusauus ob6yueHHst 6€30MaCHOCTH
Tpyaa. O0ure noaoKeHHus

[TOCT 200--76 Harpuii dochopHoBaTHcTOKHCABIH 1-Bopublil. Tex-
HHYECKHE YCJI0BHUSA

TOCT 1770—74 (CT C3B 1247—-78, CT C3B 4021—83, CT C3B
4977—85) Ilocyna mepHasi nabopatopHasi crekasiuHasi, LuauHApH,
MEH3YPKH, KOJIOH, NpOOGHPKH. TeXHHUUEeCKHE YCJIOBHS.

[OCT 3117—78 AMMOHHH yKCyCHOKHUCJBIH. TeXHHUECKHE YCJOBHS

rOCT 3118—77 (CT C3B 4276 —-83) Kucaora conguasi. Texuu-
yeCKUe yCJOBUSA

H3pnanne oduuuanbHoe
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'OCT 4204—77 (CT CIB 3856—82) Kuc.iora cepuas. TexHuuec-
KHe yCJOBHS

[OCT 4328—77 Hatpus ruapookucb. TeXHHYECKHE YCJOBHUS

FOCT 4523—77 Maruufi cepHOKHCABIH 7-BOAHBIA. TexHudeckHe
yCJOBHS

FOCT 6709—72 Boma apuctuanupoBaHHasd. TeXxHHYECKHE YCJIOBHSA

I'OCT 9147—80 Ilocyna u obopyaoBaHue saabopaTtopHble (apdo-
pOBLIe, TeXHHUYECKHEe YCJOBHS

['OCT 9656—75 Kucisora 6opHas. TexHHYecKHe yCa0BHSA

I'OCT 10652—73 Couab aunarpueBas atuienanaMun -N, N, NI, Nl-
TCTPAYKCYCHOH KHCJOTHI, 2-BoAHas (TpuJoH D)

I'OCT 10929—76 Boaopona nepokcui. TexHuyeckue yCJOBHUSA

IT'OCT 12026—76 bywmara ¢guabTpoBajbHass JabopatopHasi. Tex-
HHYeCKHe YCJIOBUSA

F'OCT 18300—87 Cnupr 3THJIOBBLIH PeKTH(PHKOBAHHLIH TEXHHYEC-
KHH- TexHHYecKHe yCcJa0BUA

'OCT 19908—80 Twursau, uyauid, cTakaHbl, KoJa0Obl, BOPOHKH, MPO-

OHDKH M HAKOHEUHWKH H3 IPO3PayHOro KBapueBoro creksa. OQobuiue
TeXHUYecKue yCJAOBUS

FOCT 22169—91 Ilocyna na6oparopuas crekJsHHasd. [lunetku c
OAHOHM OTMETKOH

TOCT 20490—75 Kaauii MapraHimoBOKHCAbIA., TexHHuecKHe ycCJ0-
BHS

TOCT 24104—88 Becwbl sabopaTtopuble 00llero Ha3HAuY€HHS H 0O-
pasuoBble. O6UIHe TeXHUYECKHE YCJAOBHA
[OCT 24363—80 Kanus ruapookucb. TexHHUYeCKHe yCJOBUS

F'OCT 25336—82 Ilocyna v o6opyroBaHue abopaTopHble CTEKJISAH-
ible. THUnbl, OCHOBHBEIE MapaMeTpPLl U pasMephl

I'OCT 28168—89 IIpo6w, OrGop mpob.

TOCT 29252—91 Ilocypma nabopatopHas crekJasiHHasi. DropeTkH.
Hacrtp 2. biopeTkn 6e3 yCTaHOBJEHHOTO BPEMEHH OKHIAHUA

3 METOZL OTBbOPA NPObB

Ot6op npob no I'OCT 28168.
4 ATINAPATYPA, MATEPHAJIbl, PEAKTUBDI

Cymnaka nouBeHHbX npo6 mapku CII-1 unu CIT-1M.
IIpo6ousmenbuutesib mouBeHHbld Mapku 1111-2.

Bechl nafopartopHble o0Ulero  Ha3HauYeHHA C METPOJOTHYECKHMH
xapakrepuctukamu nmo ['OCT 24104 ¢ HanOOJBUINM IIpEAeJOM B3BEIIH-

panus 200 r 2-ro kjaacca TOYHOCTH H C HAHOOJBILIMM NpenesoM B3Be-
muBanusa 500 r 4-ro kJjacca TOUYHOCTH.
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DOTO3JMEKTPOKOJOPUMETD ¢ OCHOBHOH  MOTPEnIHOCThI) He OoJee
+1 % mo 1KaJge CBeTOMPONMYCKaHHS.

[leun MydenbHas, obecneudBaloUlas MOJJIEPKaHHe TeMIEPaTypbl
600 °C ¢ norpewlHOCTbHIO He GoJgee 25 “C.

[lnuTka 3JeKTpUdeckas ¢ peryJasTopoM Harpesa.

bansi BoasiHas.

BibanTeiBaTesb ¢ BO3BPATHO-NOCTYIAaTe/JbHbIM JABHXEHHEM H dac-
TOTON KoJieGaHHH He MeHee 75 MHH!.

Ctynka dapdopoBas ¢ nectikom no [OCT 9147.

CHUTO C KDYIrJABIMH OTBePCTHSMH AHAaMeTpoM |—2 MM, H3roTOB-
JIEHHO€ M3 CTaJH HJH aJIOMHHHA.

KacceTnl AECATUNO3UILHOHHBLIE C TEXHOJOTHYECKHMH  eMKOCTSMH
BMecTHMOCThIO 200 ¢M® uaH KoJObl KOHHUYECKHe BMECTHMOCTbLIO He Me-
Hee 150 cm® mo TOCT 25336.

Crakanbl BMecTHMOcThbi0 B0—100 cm® u3 kBapua no 'OCT 19908
WJAM U3 XUMU4decku croiikoro crekdsa no ['OCT 25336, uau apyrue
eMKOCTH U3 0e300pHOTrO marepHasda TOH e BMeCTHMOCTH.

Koa6sl kKOHHYecKHe BMecTHMOcTbO  200—250 ¢M3® u3 xBaplua no
[OCT 19908 mau xumuuecku croiixoro crekga no I'OCT 25336 aas
KUTISIUeHHST CYCIEH3HU.

YCTaHOBKH (QHJAbTPOBAJbHble  AECSTHIO3HIHOHHBIE HJH BODOHKH
cTekJssHHBIe daboparopHele o I'OCT 25336.

Turau dapdoposbie Bricokue Ne 3 no ['OCT 9147.

Hosatop WiH UHJIHHAP MepHBIH BMecTHMOCTbIo D0 ¢Mm® no I'OCT
1770 nng ormepuBanus 50 cM® 3KCTpParupyioulero pacraopa.

JozaTopbl HJAM MHIETKH 2-T0 KJacca TOYHOCTH BMECTHUMOCTbIO I,
5u 10 cm® mo 'OCT 22169 aag orMepUBaHHUA BHITAXKKH U PACTBOPOR
cpaBHeHHd B obbemax 1, 5 u 10 cme.

Jo3atopbl Hau OH0peTKH 2-r0 KJdacca TOYHOCTH BMECTHMOCTBLIO B,
10 u 50 cm® mo TOCT 29252 ngnsi ormMepuBaHHA CTAaHAAPTHBIX pacT-
BOPOB H PAaCTBOPOB PEAaKTHUBOB.

J103aTOpbl arpecCHBHBIX KHAKOCTEH HJH NMUIETKH 2-r0 KJacca TOu-
noctd BMmectiuMoctbio I, 2 u 10 cM® no T'OCT 22169 ¢ pesuHoBoO#
rpyuic AJst OTMePUBAHUA A30THOH M CEPHOH KHCJAOT, MEPOKCHIA BO-

J0poaa, OKHCJAIOUIETO pacTBOPa M pacTBopa XHHAJAH3apuUHa B oObe-
Max 0,b; 1;: 2 1 9 cwms.

Konobl mepHble BMecTHMOCThbIo 50, 100 u 1000 cM® no TOCT
1770.

[Ipo6upku BmecTumocThi0 10 cM3 M3 XHUMHUECKH CTOHKOrO CTeKJia
¢ npumgupoBanueiMu npobkamu no 'OCT 25336.

IHraruB Ansa npobHPOK.
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OuabTpel 006€330J€eHHbIe ¢ CHHEH JEeHTOH auamerpoMm 15 cM?® uam
Oymara ¢uasTpoBasbHas JgabopatopHas Mapkud PHC nmo TI'OCT
120126.

bymara wunjaukatopHasi  yHuBepca/JbHasi AJs onpexeneHus pH
1,0—10,0.

Kucaora cepuas no I'OCT 4204, x. 4. uau 4. A. a., p=1,84 r/cm?
U pasbasiaeHHas BoaoH 1:2, 1:4 u 1:5 no oObemMy H pacTBOp Macco-
BOW kKOHueHTpauuu 1 Moan/am® (1 H.).

KucJsora coasuag no 'OCT 3118, x. u.

Kuciaora ackop6uHoBas, pacTsop ¢ MaccoBoit aodseit 10 9.

Kucaora 6opuas nmo I'OCT 9656, x. u.

Maruuii ceproxkucantit 7-Boauplii mo 'OCT 4523, x. u. uau u. g. a,,
pacTBop ¢ maccoBoii goaei 0,1 %.

Bonopoaa nepokcun no I'OCT 10929, x. u.

Hartpusa ruapookucs no I'OCT 4328, x. 4. uam 4. A. a., pacTBoOp
¢ maccosou gogen 10 Y%.

Kanuit mapranpnosokucinii mo 'OCT 20490, x. u. uam u. 1. a.

Ammonnii ykeycHokucanit no FOCT 3117, x. u. uau u. 1. a.

DrunenauaMud-N, N, N! Nl-rerpaykcycHO# KHCJOTH JHHaATpHE-
Bas codb, 2-BoaHasg (rpuaoH b) mo 'OCT 106562, u. 1. a.

AJbaerujl caJUUUJOBBIN, U, 1. A.

AllI-KHCJOTBI MOHOHaATpHUeBaS] COJIb (1-amuHO-8-HadTOa-3,6-
JAHCYAb(MOKHUCAOTEL MOHOHATpHUEBast coJb, 1,0-BOJHAsA), d.

COHDPT 3THJOBBIH PeKTHOHUKOBAHHKE  TexHudeckuin no T OCT
18300.

Kanusi rugpookuck no I'OCT 24363, x. 4. uam 4. 1. a pacrBoOp C
MaccoBo# pogel 10 9.

XuHaJuauszapuH (1, 2, 5, 8-TeTpaoKCHAHTPAaXHHOH), 4, HA. a.

Kaapuuit ¢occhopHOBATUCTOKUCABIH (FHNIOPOCHHUT KaJsblHd) 4. 1. a.
HJAH HaTPUil GOCPOPHOBATHUCTOKUCABIA  (FHOOPOCHHUT HATPHA) MO
I'OCT 200, . o a.

Boaa pucruaaupoBansas nmo I'OCT 6709.

I[Ipumeyanune- Jlonyckaercss npHMeHeHHe JAPYrod anmapaTypbl, MaTepHaJOB
H PeakKTHBOB C TEeXHHYECKHMH H METPOJOTHUYECKHMMH  XapaKTePHCTHKAMH He XYIKe
ykaratinibly  OQ6opyjpopatilie, HCNOJAb3ycMoe NpH aHajause (Z03aTOphb, KacceThl € Tex-
HOJIOTHYECKUMH €MKOCTSIMH, (HAbTPOBaJibHBIe YCTAHOBKH), AOJXKHO OLITb H3rOTOB-
JleHo M3 MaTepHaloB, YCTOUMHUDHIX K JEHCTBUI — NpPHMEHSeMBIX pPEakTHUBOB H He
sarpss3HsglOUX HX Oopom, Jlo3aTopH JogKHB ofecnednBaTh  BOCHPOH3BOAUMOCTD
OTMEpPUBAEMBIX 00BEMOB ¢ TNOrpelIHOCTLIO He OoJee ! 9% M OTKJIOHeHHE OT HOMH-
HaibHOro ob6neMa He GoJgee D Y%.
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5 TOATOTOBKA K AHAJIU3Y

5.1 IloaroToBKa NOYBH K aHaAJdH3Y

IIpo6bl MOYBH BBLICYLIHBAKT 10 BO3AYIIHO-CYXOTO  COCTOSIHHS B
CYIUHJKE NOYBEHHBEIX npob ¢ noaorpeBoM Bosayxa He Bhiue 40 °C uau
B XOpOLIO BEHTH/IHPYEMOM I[OMEIIEeHUH NPH KOMHATHOH TemIeparype.
BricyiueHHbie npoObl pacchinalOT Ha NOJIUATUACHOBOH IJIEHKE, pa3Mu-
HalOT KPYIHBIE KOMKH M BBIOMPAIOT BKJAKOUEHHsS (KOPHH PacTEHHH,
KaMHH M Ip.). 3aTeM INOYBY H3MEJAbYAIOT Ha MOYBEHHOM NpoOGOH3Melb-
yuTeJie HJAH paCTHpPaT B (hap@PopoBOl CTyIKe H MPOCEHBAIOT Yepes
CHTO C KDPYIJBIMH OTBEpPCTHAMH auamerpoM l1-—2 mM. HMamenbueHHbIE
NpoOLI XPaHAT B NMOJH3THJIECHOBLIX ITakKeTaXx, KAPTOHHBIX KOopoOKax HJIH
CrelHaJbHBIX KOHTEHHepax.

[lepen ana/ uM30M MOYBY BBHICHIIAKT HA POBHYIO NOBEPXHOCTb, XO-
PDOILIO IepeMellUBAKT H pacmperensior cjoeM He Ooaee 1 cm. Ilpoby
IJi aHaau3a oTOHPAIOT JIOKKOW UJH mIaTejJeM He McHee ueM M3 NATH
PasHbIX MeCT, PaBHOMEPHO pacHpelesieHHBIX MO0 BCEH NOBEPXHOCTH.

0.2 IlpurortoBJaeHHue 3aNacHOro pacTBoOpa XUHa-
NU3ADUHA

(0,150+0,001) r xuHa/M3apuHa pacCTBOPSAIOT B CEPHOU KHCJOTE
(p=1,84 r/cM3) U KOJNHUECTBEHHO HNEPEHOCHAT B MepPHyI0 KoJ0y BMec-
TUMOCTbIO 100 cM3, n0JHUBAIOT A0 METKH CepHOH KHCJOTOW H TIla-
TeJbHO JlepeMelluBarT. PacTBOp XPaHST B CKJAssHKEe H3 0e300pDHOro
CTeKJa ¢ NPpUTePTOd npoOKON B TEMHOM MecTe A0 | roaa.

5.3 IlpurortoBnenune pabouyero pacTsopa XHHa-
ATUH3APDUHA

10 cMm® 3amacHoro pacTBopa XHHa/JH3apUHA MMOMEILAT B MEPHYIO
KO0y BMecTUMOCTbhI0 1000 cM® M A0JHBAOT A0 METKH CEPHOU KHCJIO-
ol (p=1,84 r/cm®). PactBop  XpaHAT B CKJAsfAHKe H3 06e300pHOro
CTeKJa C NPUTEPTOH MPOOKOM B TeMHOM MecTe He 0oJjee 2 Mec.

54 IlpuroToBJeHHUE pacTBOpaA bdochopHOB a-
TUCTOKHCJOrO KaJdblLHuF (HaTpusi) € MACCOBOMW
noJgen 10 9%

(10,0=0,01) r dhocopHOBATHUCTOKHUCJIOTO KaJbUHA (HATpPus) pacT-
BOPAIOT B 85 cM® BOABI M NPHOABJAAIT O CM3 KOHUEHTPHPOBAHHOWU
COJISTHOH KHCJOTH. PacTBOp XxpaHAT B XOJNOAH/bHHUKE He OoJjiee MecsLa.

55 CuUHTe3 as3oMeTHHa Awm

(18,0+0,01) r MOHOHATPHEBOH COJH AII-KHCJIOTEL  PacCTBOPSAIOT
npu HarpeBaHuu A0 45—50°C B 1 am® BOAH H (DUABTPYIOT PaCTBOP
uepe3 OyMaxKHBIH (DUABTP B KOHUYECKYKD  KOJOYy  BMECTHMOCTBIO
2—3 nm3. PactBop B Koa06e HEHTPAJHU3YIOT PACTBOPOM THAPOOKHCH
kaaua 1o pH 7 no yHuBepcanpHO#d HHAUKATOpHOH Oymare. IIpubas-
JSI0T [0 KamJsM COJISIHYIO KHCJOTY, HelMmpepbiBHO NepeMeliuBas pacT-
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BOp, A0 mnoayuesusa pH 2—3. 3arem  HeOOJbUWIHMH  NOPUHAMY
(3—5 cm?®) npubasasior 20 cMm? caaHuHaanpierunaa, koaby ¢ pacTBo-
pOM NoOMellalT Ha BOAsfIHYyIO 6aHilo, HarpeTyio jgo 60—65°C, u BhI-
NepXHUBAIOT NMPHU 3TOH TemiepaType B TeueHHe 15—20 MHUH, NepHOIH-
YeCKH IepeMellliBasi PacTBOP BPYUHVIO KPYTroBLIM ABHXKEHHeM. 3aTeM
K0JIOy C TenJIkIM pAaCTBOPOM IMMOMEIAIOT Ha MeXaHHYECKHH B30aJiThi-
BaTeJb M B30AJTHIBAIOT pacTBOpP B TeueHHe 1 4. Koaby ¢ pacTBopom
OCTaBJIAAIOT Ha HOYL NMPH KOMHATHOH TeMIieparype AJf IMOJHOI'O BHIJE-
JeHusa aszoMeTnHHa Aum. Ocajok OTOHJIBTPOBHIBAIOT HAa BOPOHKe Drox-
Hepa, NPOMBIBAIOT NATh pa3 3THJAOBEHIM  CIOHPTOM 1o 20—25 cM® u
BoIcylIHBaloT npu Temneparype 100—110°C B Teuenue 3 u. [losyueH-
HBIH NMPOAYKT OPAHKEBOI'0O IIBETA XPAHAT B CKJSAHKE C NPUTEPTOH MPob-
Ko Ao 1 roxaa.

56 IlpurotoBaeHHe pacTBOpa a3oMeTuHa Aum ¢
MaccoBo#li aogen 0,9 %

(0,90x0,01) r azomernna Am u (2,0%+0,1) r ackopOHUHOBOH KHC-
JIOTBl PacTBOPSIIOT B BOJAe IIpM HarpeBaHUH Ha BoasiHo#l OanHe Iloay-
YEHHBI pacTBOp MEPEHOCAT B MEPHYIO Kosby BMecTHMOocTbio 100 cwm3
U AOJIMBAKOT A0 METKH BOJAOH. XpAaHAT pPacTBOP B XOJIOAHJbHHKE He
Oosee 2 Henesib. Ecnu npu xpaHeHUH pacTBOP MyTHEET, TO Nepel aHa-
JU30M ero MnojaorpeBalOT HAa BOASHOH OaHe OO0 MNPOCBETJEHUS.

57 IlpurotoBaneHue O6yPepPHOTO MACKHUPYIOIUIEro
pactBopa c¢ pH 52

(500,0=0,1) r ykcycHoxkucsaoro amMmoHus u (10,0£0,1) r Tpuao-
Ha b pactBopsitor B Boje U AOBOAAT 00beM 0 1 aMm3. K noJyuel-
HOMY pacTBOPY NPHJHBAIOT CEPHYI0 KHCJIOTY, pasbaBjieHHyio 1:4, Ao
pH (5,2%+0,2).

b8 [IpuroToBisenne OyPepHOro MAaACKHDPYIOUIEro
pactrBopa ¢ pH 6,0

(500,0+=0,1) r ykcycHokucsioro ammonus u (10,0x0,1) r Tpuso-
Ha b pactBopsitor B Bojae H jgoBoasaT ob6beM a0 1 am3. K mosayueH-
HOMY pacTBODY TPHJAWBAIOT CEPHYIO KHCJIOTYy, pasfaBieHHylo 1:2, 1o
pH (6,0%0,2).

59 IlpurotoBJeHHe CMEUWAHHOTO OKpAallHBalw-
I ero pacTBODaA

CMenIHBawT pacTBOp a3oMeTHHa Am U OydepHBIH MAacCKHDPYIOUIHH
pactBop ¢ pH 5,2 (mna ananu3a MuHepaJsbHBEIX NOYB) HJAH ¢ pH 6,0
(AJis1 aHaJH3a OpraHoreHHBIX NMoYB) B oTHowleHUH 1:1. PacrBop roro-
BAT B leHb IIPOBEACHHSA aHaJH3a.

5.10 IlpuroToBIeHHe OKHCJHAHUIETO pacTBOpa
OJS aHaJH3a MHHeDAaJbHBX TOUB

CMelIHBaIOT CEPHYIO KHCJOTY, pa3baBiieHHYIO 1:5, H pacTBOp Map-
raHIOBOKHCJOrO KaJausa ¢ MaccoBoi mogaeii 1 % B orTHouweHnu 1:1.
PacTBOop roTOBAT B JAeHb IPOBEAEHHUS aHAJIH3A.
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5.11 IlpuroToBaeHHe OKHCJASAKWUETrO
NAJs1 aHaJdH3a OPraHoOJJVeEeNTHUYECKHX

CMellINBalOT CEePHYIO KHCJAOTY, pa3baBaenHyio 1:2 H pacrBop Map-
FaHHOBOKHCJAOIO  KaJusg ¢ MaccoBo#d josei 3 Y% B oTHoumeHuu 3:7.
PacTBop rotoBAT B J€Hb NMPOBEJEHHS AHANH3A.

5.12 IlpuroroBJaeHHEe pacTBODPaA
KoOHneHTpauuu 1 wmrfem® (pactBop A)

(5,720+0,001) r 60pHONH KHCJOTHI pPACTBOPSIOT B BOAEe U LOBOIAAT
o0beM pactBopa BOLO# Ao 1000 cm®* B MepHoii Konbe. PactBop Xxpa-
HAT He OoJiee | roga.

5.13 IlpuroroBiaeHune pacTtBopa Oopa
kKonuentpaunuu 10 mxr/cm® (pactBop D)

B mepaywo xonb6y BMectumoctbio 100 cm® nmomemaror 10 cMm3 pacr-
Bopa A ¥ J0JHBalOT A0 MeTKH BOJOH. PacTBop xpaHAT He 6ojiee 3 Mec.

5.14 llpuroTtoBaeune pacTBOpa ©O60opa MacCcOBOJ
kouuentTpauuu 10 Mxr/cM® (pactrBop B)

B MepHywo koabGy  BMmectruMocThio 100 c¢m®* momemnatror 10 cwm3
pacrBopa b u monuBaloT X0 MeTKH PacTBOPOM CEPHOKHCJIOIO MarHHug
¢ maccoBod goqed 0,1 %. PacTtBop rotoBaT B JeHb IPOBeJEHHS aHa-
JqU3a.

5.15 TIpurortoBideHHe pPACTBOPOB CPABHeHUSA AJH
onpepeJeHUusas O0opa ¢ XHUHANU3APUHOM

B MepHble KOAOB BMeCTHMOCTBIO o0 cM?® H3 OIODETKH HAaJHBAIOT
yKaszaHHble B TabJguune 1 o6beMbl pacTtBopa b, n10aMBalOT 10 METKH
BOJAOH IIDH aHaJJu3e MHUHepaJbHBIX NMOYB HJH PacTBOPOM CEPHOH KHC-
JOTHl MAacCOBOH KOHIEHTpanuH 1 MoJab/cM® npH aHaJHu3e OpPraHOTeH-
HHX MOYB.

DACTBOP A
MaCCOBOH

bopa

MACCOBOH

Tabaunma 1
l | Maccosass nons 6opa B Iouse
Homep | OGbeM MaccoBas KOHUEHTpaLHA JIpR OTROWWICHHHA NOUBH K
pacTBopa pacTBopa b, 6opa B pacTBOpe CpaBHeHus, | pacreopy
CpaBHeHHS cM? MKI/CM? -
~ __________________!__:’5____'__1__:10
]
! ( ( 0 0
2 (0,25 1X5) 0,25 | M5
3 0,5 2,0 0,5 1,0
4 1,0 2.0 1 1.0 i 2.0
5 2,0 4.0 20 4,0
6 ' 3,0 6.5 340 | %,0
7 4 1‘0' 8110' 4 4‘,'0 8;‘0

5.16 IlpurotroBineHHe pacTBOPOB CPaBHeHHS AJ4

onpenenenns 6opa ¢ a3oMeTHHOM Am

B MepHble KOAOBI BMecTHMOCTLIO 50 cMm? H3 OropeTKH

HaJIUBAKOT
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Tabauuwa 2

l | MaccoBasg noqas 6opa 8 nodYse
Homep O6peM | MaccoBas KOHUEHTpaLHA NpH OTHOLICHAH NOUBH K
pacTBoOpAa pacrsopa B, Gopa B pacTBOpEe CPaBHEHHA, pacTBOpY
CpaBHeHHS cm? 4 MKr/cM3 . -
] _ _ 1__ 1:5 e
1 0 l 0 0 0
2 3,0 0,1 0,5 1.0
3 1,#0 332 1:0 2':‘0
4 2,0 04 l 2,0 4,0
5 | 4,0 0,8 4,0 8,0
6 6,0 1,2 6,0 12,0
7 8,0 1,6 8,0 16,0
8 | 10,0 2.0 10,0 20,0

yKa3zaHubie B tabuauie 2 oObembl pactBopa B v A0aHBalOT A0 METKH
pacTBOPOM CEPHOKHCJOr0o MarHus ¢ Maccoso# aoJgei 0,1 %

6 NPOBELEHUE AHAJIU3A

6.1 IlpurortoBaeHHe NMOUYBEGHHOMU BB TS KKH

HaBecku MuHepaapHOH no0uBH Maccoi (10,0x0,1) r uau opra-
HOTe@HHOH nOYBH Maccod (5,0-4=0,1) r moMellaxoT B KOHHUECKHE KOJOhI
i NPUAHBAIOT K HUM 1o &0 cM® PacTBOPA CEPHOKHUCJAOTO MATHHA ¢
maccoBoi poJgest 0,1 %. 3akpuiBaroT KoJAOH Ja60paTOPHBIMH BOPOH-
KaAMY HJH TOJILIMH CTEKJASAHHBIMH NPOOKAMH M KHNATSIAT CYCIEH3HUH Ha
3 TCKTPHUCCKOH IIJIUTKE B TEUEHHE O MHUH C MOMEHTA 3aKHMNaHUs, HE
nonyckas OypHoro kuncHusi. Ilocse 3aBeplleHHsI KUOSTUEHHS CYCIEH-
3HH NEepeMeluBanT U QUAbBTPYIOT B rOpsueM COCTOSHHUA uepe3 Oy-
MaxHble (GuAbTPL. I[lepBBHle mopuuu ¢GHUABTPATOB OTOPaCHLIBAIOT, IIOC-
J€1ylouiue MOPIHHU cOOHUPAKT B UUCThIE TEXHOJOTHYeCcKHe eMKOCTH.
Ecau ¢paabTpaThl MyTHBIC, HX BO3BPallalOT HA QHJIBTPHI.

B xaxao# maprtun aHaJH30B [OJs KOHTPOJSA 3arpA3HEHHUS NOCY]H,
000py0BaHus, PUALTPOBAJNBHON OyMary, BOALl U PEAKTUBOB NMPOBOAAT
KOHTPOJbLHBIN OINBIT: TEXHOJOTHUECKYIO €MKOCTh, HEe COJeprKallyl Ha-
BeChy, MPOBOAAT uepes BCe CTAJUM aHaju3a OJAHOBPEMeHHO ¢ npobda-
MH, 100aBJsis TO XKe KOJAUYECTBO TeX Ke PeakTHBOB, UTO U B NPOOHL.

6.2 OnpeneneHune 6Opa ¢ XHHAJAH3aAapPHHOM B BH-
TAXKKE M3 MUHEPAJBbHOH NOUYBH

B crakann nomemalor nmo 10 ¢M?® nmouBeHHBIX BRITSIXKEK, KOHTDOJIb-
HOT'O PacTBOpPA, NPUJHBAIOT 110 2 cM? NepOoKCHAa BOAOpOJAA H BHIAEP-
KUBAOT CTakKaHbl Ha BOAsiHOM OaHe, Harperto#i jgo 60—70°C, B Te-
yenne 1—2 MuH, 3ateM NpHOABJASAIOT NO JBe KalJH pacTBoOpa rHAPO-
OKHCH HaTpUs M NPOAOJKAIOT HarpeBaThb CTAKaHBI TMPH 3TOU XKe TEM-
neparype euie 10 mMuH., 3aTeM MOBHILIAIOT TeMIepaTypy BOAsHOH 6aHH
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Jo 100°C u BHIMapuBalOT COAEPXKHUMOE CTAKAHOB JOCyXa. B crakaHBL
NPUIHBAIRT N0 1 cM® rHnodocHTa KaJybliHsl (HATPHsi) H PacTBOPSIOT
cyxde ocraTkd. OLHOBPEMEHHO B CyXHe NMPOGHPKH noMmelamT mo 1 cm?
pacTBOPOB cpaBHEHHMA. K aHa/ausvMpyeMBIM pacTBOpaM H pacTBOpaM
CpaBHEHHA NpHJHBAIOT Nno 9 cM? pabouero pacTBopa XHHAJH3APHHA, CO-
JAepKHMOe CTAKAaHOB H NPOOHPOK TIlaTeNbHO NepeMeuinBaioT. M3 craka-
HOB pacTBOPHI NEPEHOCAT B cyxue npoOHpkH. IIpoGHpKH 3aKpHIBAIOT
npo6bkaMu U octaBadlwT Ha 30 MHH B TEMHOM MeCTe€ NPH KOMHAaTHOMH
Temnepartype. Yepes 30 mMuH pacTBOpH (DOTOMETPHUPYIOT B KIOBETE C
IPOCBEYHBAEMbBIM cJ0eM TOJNIHHON 20 MM OTHOCHTEJBbHO NMEPBOrO PacT-
BOpa CpaBHEHUs, He coAepxkamero 0op, nNpH AJauHe BOJHB 020 HM HJIH
HCIIOb3YIOT CBETOPHALTP ¢ MakKCHMyMOM  mnpomycKaiius B ofJjacTu
590—625 Hm.

Ecau 3HaueHHe ONTHYECKOH MJIOTHOCTH aHAJH3HPYeMOro pacTBopa
npeBoillaeT 3HaYeHUE ONTHYECKON NJAOTHOCTH  NOCHAEAHEro pacTsopa
CPaBHEHHUS HJIH HUIKe 3HAYEHHs BTOPOTO pacTBOPa CpaBHEHHs, IIOBTO-
pPAIOT omnpepeJeHde, YMEHbUIUB HJAH YBeJHYUB COOTBETCTREHHO 00BbeM
BBITAXKKH.

63 Onpenensenne 6opa ¢ XHUHAJH3APDHHOM B B bl-
TAXKE H3 OPraHOreHHOMH MHMOYBHI

B dapdopoBrie TUraU noMellaoT no 10 ¢m3 nouBeHHBIX BHITAXKEK
KOHTPOJIBHOrO pacTBOpa, NPUJAUBAIOT N0 1 Kaljie pacTBOpa THAPOOKHCH
HaTpusl ¥ BhinmapuBalor gocyxa. CyxoH ocTaTok NPOKaJHBAIOT B MY-
deanioit meyu npu temneparype 600 °C B Teuenue 2 u. [Tocne oxnax-
JeHUsT B THIJIH NPUJIHBAIOT N0 | cM? pacTBOpa CepHOH KHCJAOTHI Mac-
COBOH KOHIEeHTpamuud | MoJb/AM® U pacTBOPSAT cyxHe ocraTku. Oj-
HOBPEMEHHO B CyxHe MPOOUPKU noMewialoT no | cm® pacTBOpOB CPaB-
HeHusa. K anmaausupyeMBIM pPacTBOpaM M pacTBOpaM CpaBHEHUS NPH-
JiBalT no 9 cMm® pabouero pacrBopa XHWHaJAW3apHHa U COAEPKUMOC
Turjied U npoOHPOK TUlaTeJbHO TEPEMEIIHBAIOT. 3aTeM M3 THUIJeH
pacTBOPhHl nepeHocsaT B npobupkH. Ilpobupku ¢ aHaaU3HPyeMbLIMII
pacTBOPAMH U pacTBOPaMU CpaBHEHMWSA 3aKPLIBAIOT NMPOOKaAMK U OCTaR-
asitot Ha 30 MHH B TeMHOM wmecrte. [daJjee anajgu3 npoBogAaT no 6.2.

64 Onpenesesnune 060pa ¢ a3oMeTHHOM AW B Bbl-
TAXKEe H3 MHHEDAJbHOH MNOYBHI

B cyxue npoOupku, yCTaHOBJIEHHBIE B ILUTATHB, noMelawT Mo
5 cM?® TMOYBEHHBIX BHITHAXKEK KOHTPOJBHOTO  pacTBopa M pPacTBOPOB
cpaBHeHHd. llpuauBaor no 0,0 ¢M® OKHCJAIOLIEr0 DPacTBOPa, INPHIO-
ToBJgeHHoro nmo 5.10. Illratus ¢ mpoOUpKaMHU MOrpyzKawT B KHIAIULYIO
BOASAHYI0O OaHI0O U BHIAEPKHUBAIOT B HeH B TeyeHHe 10} MUH. YpOBEHb
BoAL B OaHe noqxKeH ObLITb BBILIE YPOBHS COAEPIKHUMOr0 IHPOOHUPOK.
Yepes 10 muH mitaTUB ¢ npoOHPKAMHU BBIHUMAIOT H3 BOAAHOH OaHU H
OXJax@1alT pacTBOPB A0 KOMHATHOM TeMIepaTrypbl. 3areM [NPHJH-
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BaioT no 0,5 ¢m® pacTBopa ackOpOHHOBOH KHCJOTH ¢ MacCCOBOH J0Jieik
100 % u nepeMelwInBaOT copepxuMoe nNpOoGHPOK A0 PACTBOPEHHS OocalKa
ABYOKHCH Mapranua. K npospadHuM pacTBOpPaM NPHJAMBAIOT Io 4 cMm3
CMEIIaHHOIO OKpalllMBAIOLIEro pacTBOpa, NPHTOTOBJEHHOro mo 5.9, H
OCTaBJIAIOT PacTBOPH Ha 2 4, 3aTeM PacTBOPH  (POTOMETPHPYIOT B
KIOBeTax ¢ IIPOoCBeudBAeMbIM cJoeM ToamHHOH [10—20 MM OTHOCHTEJb-
HO NepBOr0 pacrBopa CpaBHeHHS, He coxepxkaulero 6op, NpH AJHHe
BOJHB 420 HM HJIM HCHOJB3YIOT CBETOMHJBLTP C MAaKCHMyMOM IIPOIIyC-
kauus B obaactud 400—440 uwM.

Ecan 3HayeHue oNTHUECKOH NMJIOTHOCTH adaJH3HPYEMOTO pacTBopa
IpeBhilIdaeT 3HAYEHHE OITHYECKOH IJIOTHOCTH MOCJedHEro  pacTBopa
CpaBHEHUS, BHITAXKKY pa30aBJsilIOT PACTBOPOM CEDHOKHCJIOTO MarHHs
¢ MmaccoBoi poJgei 0,1 % M NOBTOPAIOT onpeneseHHe.

660 Onpeneneunune 6opa ¢ a30MeTHHOM Al B BH-
TAXKKE U3 OPraHoreHHOHW MOYBH

B cyxue npobupKH, YyCTAHOBJIEHHLIE B IUTATHB, NOMeWIAOT MO 5 cM3
NOYBEHHBIX BBLITSAXKEK, KOHTPOJBHOrO DacTBOpa H pPAaCTBOPOB CpaBHe-
Hus. [IpuauBamor no | cM3® oxkucasiollero pacTBopa, NPHrOTOBJEHHOTO
no o.11. IlratuB ¢ npofupkaMH NOrpyxKarwT B KHIOAIYIO BOJASHVYIO
0aHIO M BBIIEPKHUBAIOT B Held B TeueHHEe 15 MHH, YpoBeHb BOJAHL B
OaHe JOJKeH OLITb BhILIEe YPOBHA COAepXKHUMOro npobupox. UYepes
15 MuH wWITatuB ¢ MPpoOHPKAMH BHIHUMAIOT M3 BOASIHOM 6aHH U OXJIiaXK-
AT pacTBOpPbHl A0 KOMHATHOH TeMHepaTrypbl. 3aTeM MNPHAUBAIOT [0
0,5 ¢m3 pacTBopa acKopOHMHOBOW KHUCJOTH ¢ MaccoBoi podeir 10 Y% u
nepeMeliuBalT coAepxumoe npobGHPOK 40 PacTBOPEHHS OCaika [ABY-
OKMcH MapraHma. K mnpospaunblM pacTtBopaM npuJauBaipT 1o 4 cm?
CMEIIAaHHOTO OKpalllHBalolllero pacTBopa, NMPHUTOTOBJEHHOrO 1O 9.9, H
ocTasfAl0T HA 2 4, Jlasee aHaJu3 NPOBOAAT no 64,

7 OBbPABOTKA PE3YJ/ILTATOB

7.1 Ilo pesyapraTtamM ¢oTOMEeTPpHUPOBAHUSI PACTBOPOB  CPAaBHCHHS
CTPOSIT T'PaAyYHPOBOUHHN rpadHK, OTKJAAALIBasA Nno ocH abcuucc mac-
COBble KOHLIeHTpauuu Oopa B pacTBOpax CpaBHeHHd B IlepecyeTe Ha
MacCCOBhHIE HOJH B NOYBEe B MHUJJHOHHBIX AOJAX, 2 N0 OCH OpAHHAT —
COOTBETCTBYVIOUIHE HM nokazaHus npubopa. llo rpauxky HaxoAAT
MacCCOBBIC KOHUEeHTpauuu 60pa B BHITANKKAX U3 TMOYB ¥ KOHTPOJLHOM
pacTBope B mepecueTe Ha MAcCCOBYIO JOJIIO B II0YBe.

MaccoByio J0J10 NOABHXHBIX COeJHHEHHH Oopa B nouse X, MaH™!,
BBIUHCJISIOT MO dopMmyJe

X = KC-——CI,
rie K — Kosd@hHUIHeHT, YUHTHBAKILIUK pa3baByiedHe HIH yMeHblleHHe
o6beMa BBITSXKKH (IIpU4 aHaaude Hepa30aBJIeHHOH BHITHXK-
KA U HCIOJb30BAHHH VKa3aHHOTro ob6beMa BHITIXKKH K=1,

10
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Ipy pas3z0aBJEHUH HJIH yMeHbIUeHHH oObeMa  BLITHAXKKH B
naTh pa3 K=5%ur. 1.

C — MaccoBasg KOHUeHTpauus O60pa B MOYBEHHOH BHITSIXKKE B Iie-
pecueTe HA MACCOBYIO AOJII0 B [OYBe, HAUJAEHHAf MO rpa-
(buxky, Man—!;

€y — MaccoBass KOHUeHTpauust 6opa B KOHTPOJbHOM pacTBope B
nepecyere Ha MACCOBYKW  JOJIIO B MO4YBe, HAHJeHHafd nNO
rpadukKy, MaH"!,

3HagyeHHe pe3yJbTaTa KOHTPOJBHOIO ONHTA He JOJIXKHO NMPeBHIIATh

1/s MMHHUMaJbHON KOHUEHTPallHH PAaCTBOPOB CPaBHEHHS.

3a pe3yapTaTr aHaJH3a NPHHHUMAKT pe3yJbTaT €IHHHYHOIO Ompe-
Jejenusi. PesyabTaTt BBIUKCASAIOT A0 BTOPOro AeCATHYHOTO 3HAKA-

8 KOHTPOJIb TOHHOCTHU PE3YJbTATOB AHAJIN3A

KoHTpOJb NPaBHJABHOCTH pe3y/abTaTOB aHaJH3a OCHOBAH Ha aHa-
ause [ocynapcTBeHHBIX cTaHaapTHhX obpasuoB (['CO), arrecroBa-
Heix no I'OCT 8.315—91, u orpacneBblx  crangaptabix o00pasiosB
(OCO), aTTecTOBaHHBHIX Ha OCHOBe MexXJaabopaTOpHOro aHaJjausa. Pe-
3yJbTATHl OECIIOBTOPHOI'O aHAaJiH3a CTaHAApTHHIX 00pasLoB HE JOJIXK-
HH OTJHYATBCSH OT ATTeCTOBAaHHBIX 3HaueHUH OoJiee ueM Ha BEJIHUYUHY
OTKJIOHEHHH, YKa3aHHbLIX B Tab/uine 3 (BHELIHHH KOHTDOJIb).

Ta6auua 3 — HopMaTHBH KOHTPOJAS TOYHOCTH p3yJabTraToB anaansa (P =0,95)

Maccosan noas Gopa, mag ~ !

2o 0,5 l__ ce. 0,5 | R0 0,5 I cs. 0,5
|
KoHTpOAB JonyckaeMblie OTKAQOHEHHS
HonyckaeMhle OTKJIOHEHHS QT cpeanero aprMeTHIECKOro
OT aTTECTOBAHHOIQ 3HAYEHHSA npH BEIGOPOYHOM KOHTpOJE
cTangapTHoro obpasna, % BOCOPOH3BOAHMOCTH DE3YJb-
taTtoB, %
Buyrpumrabopatopubiii 40 30 t 30 20
BHelIHHH 40 30 _— _—

KoHTpOJIb cayyaHHBIX NOrpelHOCTeH M yNpaBJeHHe  KauyeCTBOM
AHAJIUTHUYECKHUX PalOT OCYLUECTBJSAIOT, aHAJNHU3UPYS B COCTaBe KaXAOU
NapTHH PANOBBIX NPO6 OAHH HJAH HECKOJIBKO CTaHAapTHHIX 00pasilos.
Ilpu srom Hapsay ¢ I'CO u OCO gonycTHMO HCIOJb30BaHHE CTaH-
AapTHeix 00pasuoB npeanpusatud (COII), arTecToBaHHBIX cAHUEHHEM
¢ I'CO u OCO. PesyabTaThl 6ecrnoBTOPOro aHaJ/JIH3a CTAaHAAPTHHIX 06-
pa3noB He JOJIKHBl OTJHYaTbCHd OT aTTeCTOBAHHBIX 3HaueHukn OoJiee
YyeM Ha BeJUYMHY OTKJOHEHHH, VKa3aHHBIX B Tabgauue 3 (BHYTpHJA-
OopaTopHHi# aHaau3). Ecau 310 TpeboBaHHe He BHINOJHSAETCS, pe-

11
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3yJbTaThl aHa/lu3a NapTHH npod NPU3HAIOT NMPOAHAJUZUPOBAHHBIMH C
HEeLOCTATOUHOH TOYHOCTbIO. AHAJM3 NOBTOPSIOT IOCJE BBIIBAEHUS H
YCTPaHeHUs1 IIPUYUH, BBI3BABIUUX HCKaXKeHHe pe3yJbTaToB.

KonTpoab ciaydaiHbIX MOrpeirHoCcTed pAAOBBIX Hpob OCylLecTBJIsA-
0T NyTe€M IOBTOPHOro aHaJnau3da 5 Y uucja npob B aHAJIH3HDPYEeMOH
nmaptud. JlonyckaeMble OTKJOHEHHS I€DPBOCO W BTOPOI'O pe3y/abTaToB
OT CpelHero Mexnay HUMH, npuHuMmaemoro 3a 100 %, npuBenenbi B
tabuune 3 (BHIOOPOUHBIH KOHTPOJb).  AHaJH3 Bcedl napTuu npob
CUHTAeTC BHINOJHEHHBIM C JHOCTATOYHOR TOYHOCTBIO, €CJIH YHCAO npolb
MOBTOPHOHN HMAPTHHU C OTKJOHEHHSIMH 0oJsiee NONMYyCTHMBIX He NpPEeBHIA-
€T npejaena, ykasaHHoro B tabaule 4.

Tabnuna 4

Honyckaemoe uucao o6pasnos,
Jucae 06pasuoB B KOHTPOJLHOA NapTHH NPOAHAJNH3HPOBAHHBIX HETOUHO

MeHee 8 i
8—!o ]
16—30 2

31—8&0 3

51—-1100 5

1011 —2C0 1.0

Ecau uynciao oTkjaoHeHu#r 6GoJsiee AOMyCTHMBIX INpPeBbIIIAET Npexed,
yKas3aHHHH# B TaOJiHlle 4, npOBOAUTCA [AONOJIHUTEJbHBIH  NOBTOPHBIH
anaau3 20 % uucaa npob aHanuzupyeMoR mapTHH. EciiH B JOTOJIHH-
TEJBHOH MOBTOPHOH MNapTHH YUCJO NPO0 C pACXOXKAECHHSIMH pe3ylib-
TaTOB aHaJu30B 00Jiee LOMyCcKaeMBIX MpeBhIIIaeT mpejes, To NOBTOP-
HO aHaJH3HPYIOT BCIO NMapTHIO npool.

9 TPEBOBAHHUA BE3ONACHOCTH

Bce paboTul no noAroToBKe K aHaJH3y H ero NPOBEAECHHIO JOJXKHH
IPOBOAUTLCA Ha pabouux Mecrax, 000PyAOBaHHBIX HPHTOYHO-BHITHXK-
HOH BEHTHJSLHEH.

K BHIOJHEHHI0 aHaJH30B AONYCKAITCS JHIA, NPOUiedllIHe HHCT-
PyKTax no TexHuke Oe3onacHOCTH B coorBercTBHH ¢ [TOCT 12.0.004.

12
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