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Methods for the determination of phosphorus

OKCTY 1709

Hara ssenenna 01.01.79

Hacroammuit ctanmapT ycraHapIHBaeT (pOTOMETpHHMecKHI MeTo, onpeaesieHns gocdopa (Tipu Macco-
Boit mone docdopa ot 0,001 % mo 1,2 %), 3KCTpaKIMUOHHO-(DOTOMETPUISCKI MeTO/, ollpeaeiicHns doc-
topa (ipu Maccoroft gone ¢ochopa ot 0,002 % 10 0,02 %) 1 SKCTPAKITNOHHO-POTOMETPHIECKI METO
ompenencuus dochopa (Ipu MaccoBoii gomne docdopa ot 0,001 % mo 0,1 %) B Oc3010BIHHEIX OPOH3aX MO
TOCT 614 u TOCT 493.

CrangapT NoMHOCTE cooTBeTCTBYeT C'T CDB 1531—79 u CT CBB 5008—85 B yactH (POTOMETPHYSC-
KOT'0 H 9KCTPaKIIHOHHO-(OTOMETPUIECKOI0 MeToma onpeaciaeHd gocdopa mo xentoil dochopHO-MO-
JIMOACHOBOH IeTePONOIHKUCIIOTE,

(HM3menennas penakoms, Mam. Ne 1, 2).

1. OGIIHUE TPEBOBAHUA

1.1. O0mue tpebopanmug K MmerogaM aHanmsza — 1o I'OCT 25086 ¢ gononHeHueM no pasi. 1
TOCT 15027.1.
(Usmenennas penagnms, Usm. Ne 1).

2. ®POTOMETPHYECKHHA METOJI OITPEAEIEHUSA ®OCPOPA

2.1. CymHoceThr MeToa

MeTom oCHOBaH Ha 00pa30BaHHH XenToro (pocdopHOBAHATHEBOMOINOIEHOBOTO KOMILIEKCA H H3-
MEpeHHH €r0 OITHYECKON IIIOTHOCTIL.

2.2. Annaparypa, peakTHBLI H PACTROPHI

MDoTOPIEKTPOKOIOPHMETP HIH CIIEKTPOGOTOMETP.

Kucaora conanag mo TOCT 3118, pazdaprernHag 1:2.

Kucnora azornag no I'OCT 4461, pasztapiennas 1:1 u 1:2, 2:3 u 1:3.

Kucnora Gopras no TOCT 9656, pactsop 40 r/m3.

Ammuag sogHHIL 1o I'OCT 3760.

Kammii Mmaprannosokuchusi mo TOCT 20490, pacteop 10 r/mv’.

CMech KHCIIOT A1 pacTBOPEHH; TOTOBAT Clleayommn o0paszom: 320 ¢y KOHIeHTPHPOBAHHOM 230T-
HOH KMeHoTHl H 120 ¢m? coistHoi KUCIoTh pasbasuor Bogoit 1o 1000 em?.

AMMoHRI BaHagueBOKHCIE MeTa o I'OCT 9336, roToBAT CIeOyIOIHEM 00pasoM: 2,5 T mpemapara
pacTBopsioT B 500—700 cM® ropsyeii Boabl B MepHOil KoJ10e BMECTUMOCTBIO 1 M, 0301a31a10T 10 KOMHAT-
HOH TeMIepaTypnl, OpudasnaiorT 20 ¢M® KOHICHTPHPOBANHON A30THOM KHCIOTH, JOMHBAKT BOXONH 0
METKH, IEPEMCIIHBAIOT H (DIUIBTPYIOT.

AMMOHMI MomHOTeHOBOKACHEIH 10 TOCT 3763, mepeKpHCTANNIN30BAHHEI H3 CITHPTOBOTO PACTBO-
pa, CBEXEIPUTOTOBIEHHBIA pacTeop 100 r/mv?.

Hanamme odmumamnoe IlepenmeyaTKa BOCHpElNIcHA
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llepekpHcTan3adn MOITHOOSHOBOKHUCIIONO aMMOHHS [IPOBOIST CIEAVIOIINUM o0paszomM: 70 I 1pe-
napara pacteopsior B 400 ¢M? Boasl npu Harpesanuu (70—80 "C) 1 ABaXIBI QUIBTPYIOT TOPAYUIA PACTBOD
Yepes OMMH W TOT Xe ToTHRIA GuasTp. K pacteopy mobasmaor 250 cMm? stunosoro crmiprta. Pacteop
OXNaXAAIOT U JAIOT OTCTOIThCA B TeueHHe 1 4. Brmapmnmie KpHCTAMIH OT(GQHIBTPOBHBAIOT HAa BOPOHKY
bioxHepa, oTcackBad pACTBOpP, H IIOBTOPIIOT MePeKPHCTAITH3AIHIO. 11ociie BTOPOTO OTCACKIBAHUA KPHC-
TaJUIB IPOMBIBAIOT 2—3 pa3a STHJIOBEIM CIIPTOM, pa3OaBlecHHEBIM 5:8, nopruamu 1o 20— 30 cu?. Tlocie
9TOTO HX BRICVIIHBAIOT HA BO3IYXE.

Crupt >tunossil pekrudpukosadasil mo I'OCT 18300 1 pa3dapicHHHBI 5:8.

Ilepexnck somopoaa mo I'OCT 10929, 3 %-HEITT pacTEOp.

Menb BEICOKOI YHCTOTHL ¢ comepxkaHueM dochopa He Gonee 0,0002 %.

Kucnora ¢propucropogopomtada no I'OCT 10484,

Hatpuii ¢pocdoprHOKuCARI By3aMelieHHBI o TOCT 4172,

Kamuii pochopHoKuCHbI ogHo3aMemicHHBIN 110 I'OCT 4198,

AMMOHUH (HocpOPHOKHUCIBIHA ABy3aMellcHHLIH o I'OCT 3772,

CTaHmapTHBIE pacTBOPH dochopa; TOTOBIT caeayoIinuM odpazom: 00,4395 T ogHO3aMeIcHHOTO (roC-
opHokucaoro Kanmsa wim 0,4586 r apysaMereHHOro dochopHOKucHoro Harpus win 0,4260 r aBysame-
meHHOTO (ochOPHOKHCTIOTO aMMOHHIS (IIPCABAPUTCILHO BEHICYIICHHEIX mpH 105 °C 10 MOCTOSHHOI Mac-
CHI) TIOMEINAIOT B MEePHEE KOIOH BMECTUMOCTBIO 230 cmM? (pacteop A) 500 cM? (pacteop B) u 1000 cm?
(pacTBOp B), pacTEOPAIOT B BOJAE, MOIMEBAIOT BOAOH A0 METKHU U MepeMeIlMBaloT.

Pacreop A comepxurt 0,0004 r dpochopa B 1 cp’.

Pacreop B comepxut 0,0002 r dpocdopa B 1 cm.

Pactsop B comepxur 0,0001 t dhocdopa s 1 em’.

Pacteop I': 25 e pacTBopa B noMelaoT B MepHYIO K010y BMecTHMOCTEIO 100 oM?, monnBaooT Bomoil
JO MeTKH 1 MepeMellIHBAaloT.

Pacreop 1" comepxut 0,000025 r pocdopa B 1 cn.

(Usmenennas penagnms, Usm. Ne 2).

2.3. TIpoBenende aHaH3a

2.3.1 IIpu maccosoit dore ghocghopa oo 0,1 %

2.3.1.1. Ilpn ananmse OpoH3 ¢ MAcCOBOI A0JeH onoBa U KpeMmHaund go 0,05 %.

Hagecky OpoH3Hs Maccoii 2,5 r (mpu Maccoroii more dochopa ot 0,001 % 70 0,005 %) u 1 t (pn
Maccosoil mone ¢ocdopa crime 0,005 %) HOMEINAIOT B CTAKAH BMECTHMOCTBIO 230 cM?, mobapngior
cooTBercTBeHHO 25 Hin 10 ey’ pacTBopa a30THOI KHCIIOTH 2:3 H pacTEOPMIOT cHAdala Ha XOJOOY, a 3aTeM
pH Harpesanun. OKHACIE a30Ta YIANAIOT KungdenneM. Jobapngior 1 ¢y pacTBopa MapraHiioBOKHCIOTO
KN4 U HATPEBAIOT TIOUTH 0 KAMeHnd. Jo0asagior 2 cM? pacTBopa MepeKncH BOAOPOAA, PacTBOP TIEpeMe-
HIWBAIOT O PaspYIIcHNd U30BITKA MAPTaHIIOBOKHACIIOTO KANNA H OCBETIEHIS pacTBopa. JJobasnsmior 5 cv’
pacTBOPa BaHATHCBOKHCIOINO AMMOHMS W OCTOPOXHO KHIMTAT OKONO 1 MHH IO paslOXcHHSA NEPCKHCH
BOIOpoAa. PacTBOp OXIaXIaoT, MepeHOCIT B MEPHYIO KOJIOY BMecTHMOCTBIO 30 cM?®, mobasmsior 5 cu’
pacTBopa MOTHOAEHOBOKHCIIOTO AMMOHMSI, TOMHBAIOT BOMOM 10 METKH U IepeMelIHBanoT. Yepes 5 MHH
H3MEPAIOT ONTHYSCKYIO INIOTHOCTE PAacTBOPpa Ha (POTORICKTPOKOIOPHMETPE ¢ CHHUM CBETO(IIILTPOM WIH
Ha crekTpodoToMeTpe NpU AJIHHE BOJNHHBL 440 HM B KIOBeTe JJIMHOM 1 cM. PacTEOPOM CpaBHEHHUS CIIyKHUT
pacTBOP MpoOLI, B KOTOPHI He J00ABISIOT PACTBOP MOIAOISHOBOKHCIOTO aMMOHIS.

(M3mMenennas penaknms, Mam. Ne 2).

2.3.1.2. TIpu anannse OpoH3 ¢ MAcCOBOM momneli KpeMHHUs cBrie 0,05 %.

Hagecky OpoH3E Maccoil 1 T HOMEINAIOT B IUIATHHOBYIO YAlIKY MK (OTOPOIIACTOBEIA CTAKaH, I0-
GaisoT 15 ev? pacrsopa BOpHOI KUCIOTH, 2 ¢M® (DTOPUCTOBOIOPOIHOM KHCIoTH, 10 cM? KOHIEHTpUPO-
BAHHON A30THON KHCJIOTH H pacTBOPAIOT. Ilocie pacTBopeHHS BEAEPXHUBAIOT pacTBop 1 U IIpH TeMIepary-
pe 90 "C. PacTBop IEPeHOCAT B CTEKISHHBIA CTAKaH BMecTUMOCTBIO 100 oM, ononackusag 5 oM’ BOAEL,
JodasnaT 1 oM’ pacTBopa MapraHOOBOKHCIOTO KAldd H HATPEBAIOT IO HAYalNa KUICHUA.

JobapngioT 2 cM? pacTBOpa TIEPEKUCH BOAOPOIA, PACTBOP MEPEMEITNBAIOT IO PaspyIIeHUS M30LITKA
MAapTAHIOBOKHCIIOTO KATHI U OCBETIEHHI pacTBopa. PacTBop HeHTpaIn3yoT aMmMiakoM 10 pH 3, mobas-
JISIOT 5 ¢M° a30THOH KHCIIOTHL, pasdasneHHol 1:1, 5 ca® pacTBopa BaHAINECBOKNCIOTO AMMOHHS, KATIATAT
1 MHH H Jaice MOCTYIAIOT, KaK VKa3zaHo B 1. 2.3.1.1.

2.3.1.3. TIpu ananmmse OpoH3 ¢ MaccoBoil Joae# omosa cBeime 0,05 %.

Hasecky 6poHsbl Maccoil 1 I' HOMEINAIOT B crakad BMecTHMOCThIo 100 oM, nobasnsuor 15 eM® eMecn
KHCJIOT IS PACTBOPEHHA H YMEPEHHO HAarpeBaloT Jo IOIHOTO pacTeopeHHd. Jobasnsior 1 cM’ nepekucH
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BOIOPOAA H OCTOPOXHO KHIISTAT 3—5 MHH, m3bcrad OypHOIrO M IIPOIOCKHTEIBHOTO KUIICHHS. 3aTeM J0-
0aBIIIOT 5 cM? pacTBOpa BAHATHEBOKUCIOTO AMMOHHS, OXTAKIAIOT, TIEPEHOCAT B MEPHYIO KONIOY BMECTH-
MocThio 50 o, mobasngior 5 oM’ pacTBOpa MOJIHOIEHOBOKHCIOIO aMMOHHA H Jalee IOCTYIIAKT, KaK
yKazaHo B1I. 2.3.1.1.

2.3.1.4. 1IpuroropiecHUe KOHTPOJIBHOTO OIIBITA.

B crakan BmectavocTtho 100 eM? momermaror 25 wm 10 M3 azoTHOI KHcnoTH, paszdaBieHHoll 2:3,
W KUIMETAT 10 YIANCHHA OKHCIOB azora. Jobasnaor 1 cM® pacreopa MapraHUOBOKHUCIOIO KAIUd H Jajlee
HOCTYIHAIT, KaK VKa3aHo B 1. 2.3.1.1. PacTBopoM CpaBHEHHH CIVKHT PACTBOP, B KOTOPHII He J00aBIsSIOT
PacTBOP MOJIHOACHOBOKHCIOIO AMMOHHA.

2.3.1.5. IlocTpoeHHe IpagyipoBOYHLIX rpadHKOB IPH aHanu3e OpoH3, cogepxamux qo 0,05 % onosa
H KpeMHHSA

2.3.1.5.1. 1Ipu mMaccoBoii mone docdopa ot 0,001 % xo 0,005 %

B mIecTh CTaKaHOB BMECTHMOCTBIO 110 230 cM? moMelnaioT mo 2.5 T Meau U B IITh W3 HUX JO0ABIIIOT
1,0; 2,0; 3,0; 4,0 u 5,0 em? crangapraoro pacrsopa I docdopa. Bo Bee crakansl 1o0asisior 25 cM?® pactsopa
A30THOHM KHMCIOTH (2:3) H Aaiee MOCTYMAIOT, Kak yKazaHo B m. 2.3.1.1.

PacTBopoM CpaBHCHUH CIYXHT PacTBOpP, He comepXalnui docdopa. 110 MONyYeHHBIM 3HAYCHUSAM
CTPOST TPATYHPOBOIHHIT rpaduK.

2.3.1.5.2. TIpu maccosoii gomue ¢gocdopa cermme 0,005 %

B nmecsThH cTakaHOB BMecTHMOCTEIo 1o 100 eM® momelnaioT 1o | T MeaH U B IeBIThL H3 HIUX TOOABTTIOT
0,5; 1,0; 2,0; 3.0; 4,0: 5,0; 7,5; 10,0 u 12,0 cM® cTanmapTHOTO pactBopa B ¢octhopa. Bo Bce crakanm
mobasngioT mo 10 oM, pacTBopa a30THON KUCTOTH 2:3 1 Janee MOCTYMAIOT, KaK yKaszaHo B 1. 2.3.1.1.

PacTBopoM CpaBHCHUH CIYXHT PacTBOpP, He comepXalnui docdopa. 110 MONyYeHHBIM 3HAYCHUSAM
CTPOST TPATYHPOBOIHHIT rpaduK.

2.3.1.4—2.3.1.5.2. (M3mMenennas penaguast, Ham. Ne 2),

2.3.1.6. TlocTpoeHue rpaiyupoBOYHOrO rpaguka IpH aHAIH3e OPOH3 ¢ MACCOBOH TOICH KpeMHUMS
cpruimme 0,05 %.

B BOoceMb IDIATHHOBHIX YallicK WIH (PTOPOIUIACTOBRIX CTAKAHOB IOMEINAIT N0 1 T MEOW H B CeMb H3
mux godasnsior 0,5; 1,0; 2,5; 5,0; 7,5; 10,0 u 12,0 cM? crammapraoro pacrsopa B. Bo Bee 9amku wim
CTaKaHHl 1o0aBIAIoT 1o 15 cM? pacrBopa GOpPHOI KHCIOTH, 110 2 ¢M® (PTOPHCTOBOIOPOIHON KHCIOTEL, IO
10 cM? KOHLEHTPUPOBAHHON a30THON KIUCIOTH M Jalee HOCTYIAIOT, KAK VKasaHo B 11. 2.3.1.2, PacrBopom
CPaBHEHHSA CIYXHT PacTBOp, He comepxamui pocdopa. 110 MoMydeHHBIM JAHHBIM CTPOST I'PaTyHPOBOY-
HBIA Tpaduk.

2.3.1.7. IlocTpocHHE IPaTyHPOBOYHOTO IpadpKa IIpH aHaKM3¢ OpPOH3 ¢ MACCOBOM JONCH 0JI0BA CBBILIE
0,05 %.

B BoceMb CTAaKaHOB BMeCTHMOCTEIO 110 100 ¢’ momemaror o 1 r MEIM M B CeMb M3 HHX JOOABJIAIOT
0.5; 1,0; 2,5: 5,0; 7,5; 10,0 m 12,0 em? cTamgaptHOTO pacteopa B. Bo Bee cTakansl mobasagior mmo 15 o’
CMECH KHCIOT U Jalee MOCTYIIAIOT, KAK VKas3aHo B 1. 2.3.1.3. PacTBOpOM CpaBHCHHS CIVKHT PacTBOP, He
comepxaniuii pocopa. I1o moTyIeHHEIM JAHHBEIM CTPOAT TPaTyHPOBOIHEI rpaduk.

2.3.2. IIpu maccosoifi gone docdopa ceoire 0,1 %.

2.3.2.1. Hasecky OpoH3sl Maccofl 0,5 T TOMEINAIOT B CTAKAH BMECTHMOCTHIO 1o 100 onM3, mobasndaioT
20 cM’ cMecH KHCIOT M YMepeHHO HarpeBaloT 40 MOTHOTO pacTeopeHHs. JlobasmaoT 1 cM® pacTBopa mepe-
KHICH BOTOPOAA U OCTOPOXHO KHIIATAT 3—5 MHH, W30erad OVpHOTO 1 NPOTOIKUTEILHOTO KHIIEHH. 3aTeM
pobaensaior 10 oa® pacTBopa BaHATHEBO-KUCIOTO aMMOHUH, OXJIAXIAKT, IEPEHOCHT B MEPHYIO KOIOY
BMecTHMOcTRIO 100 cm?, mobasngtor 10 cm’ pacTBOpa MONHOIEHOBOKHCIOTO aMMOHHWS, JOIUBAIOT BOMOH
JO METKHI H IIepeMeIIHBaT. Yepes 5 MAH H3MEPSIOT ONITHYECKYIO IDIOTHOCTE PACTBOPA HA (POTORICKTPOKO-
JIOPUMETPE ¢ CHHHUM CBEeTOQWIETPOM HIH HAa CICKTPOQOTOMETPS MPH AJIHHE BOJIHH 470 HM B KIOBETS
IDIHOH 1 cM. PacTBOPOM CpaBHEHHS CIVKHT PACTBOP, B KOTOPHI He J00aBIAIOT PacTBOP MOJINOICHOBO-
KHCIIOTO aMMOHHS,

2.3.2.2. TIocTpocHHE I'PagyHPOBOYHOIO IpadHKA.

B aeBark crakanos BMecTHMOCTERIO 110 100 om? noMematoT no 0,5 T MM 1 B BOCEME 13 HHX JOOABIIAIOT
1,0; 2,0; 3,0; 5,0 u 10,0 cm? crammaprHOro pacteopa b; 8,0; 10,0 u 15,0 cm? crammapTHoro pacteopa A. Bo
Bee CTAKAHH Ho0apmsaoT o 20 cM® cMeCH KUCIIOT H Jajlee MOCTYIAOT, KAaK VKa3aHo B 1. 2.3.2.1.

PacTBopoM cpaBHeHHI CIYKHT pacTBOp, He comepXammii docdopa.

110 mony4eHHEIM JAHHBIM CTPOST IpaIydpPOBOYHLIN IpadUK.
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2.4, OopadoTKa pe3yILTATOB
2.4.1. Maccosyio gomo docdopa (X)) B MporeHTaX BEIYHCIAIOT MO Gopmyme

_A{m — my)-100
- 1y ’

X

rae m — Macca ¢ocdopa B npode, HAICHHAS TI0 IPagyupoOBOYHOMY IpaUKy, T;
m, — Macca ochopa B KOHTPOTBHOM OTIBITE, HANAeHHAA M0 TPATYHPOBOYHOMY TPadHKy, T;
B, — Macca HaBECKH, T.
2.4.2. ADCOMIOTHEIC PACXOXKICHHS Pe3yILTATOR MapalICIbHEBIX ONPEACIICHHI (d — MoKa3aTe/b CXOIH-
MOCTH) HCS JOJDKHEI HIPCBRITIATE TOTYCKACMEIX 3HAYCHHIIH, MPUBSICHHLIX B Ta0I. 1.

Taoawuma 1

AODCOMIOTHEIE JOITYCKACMBIC
pacxoxmermsa, %

ADCOIOTHBIE JOITYCKACMBIC

pacxoxIerHs, % MaccoBas mons docdopa, %

MaccoBas gons dochopa, %

Ot 0,001 o 0,0025 0,0004 Ce. 0,030 po 0,100 0,005
Cgs. 0,0025 » 0,005 0,0006 » 0,10 » 0,20 0,01
» 0,005 » 0,010 0,001 » 0,20 » 0,50 0,02
» 0,010 » 0,020 0,002 » 0,50 » 0,80 0,03
» 0,020 » 0,050 0,003 » 0,80 » 1,20 0,05

(M3mMenennas penaknms, Mam. Ne 2, 3).

2.4.3. AOCONIOTHBIC PACXOXICHHS PE3YILTATOB AHANN3A, IOIYYCHHBIX B JIBYX paslIHMYHbIX 1adopaTo-
PHAX, WK IBYX PE3yILTATOB AHANH3A, IIOMYICHHBIX B OMHOH J1a00paTOpHi, HO IIPH PA3IHYHEX VCIOBHIX
() — MoKa3aTelb BOCIIPON3IBOINMOCTH), HE JOMKHEI ITPSBEINIATL 3HAYCHHT, MPUBCICHHBIX B Ta0d. 1.

2.4.4. Konmpons moyHOCIMU PEIVABINAMOE aHANU3A

KoHTpoab TOUHOCTH pe3yNIbTAaTOB aHaIN3a IIPOBOAAT Mo I ocyTapCTBEHHBIM CTAHTAPTHHIM oDpasiiaM
Oe30MOBIHHLIX OpOH3, ATTECTOBAHHHEIM B YCTAHOBIICHHOM IIOPSIKE, IUTH METOJOM T0DABOK B COOTBET-
creun ¢ TOCT 25086.

2.4.3, 2.4.4. (Bpenensl nonoaaaTeabHo, Ham, Ne 3).

3. [BKCTPAKI_II/IOHHO-(D_QTOMETPH‘IECKHFI METOA OHPEJEJEHHUA
OOCPOPA 110 CHHEN OKPACKE @OCO@OPHOMOIUBAEHOBOU
I'ETEPOIIOJNHUKHUCIOTHL

3.1. CymHoeTs MeTONA

MeToa oCHOEaH Ha BRCTPATHPORAHHMH KoMIDIeKca dochopa ¢ MoMMOIeHOBOKHCTHIM aMMOHHEM TIPH
pH 1,5 H-OYyTHIOBEM CIIUPTOM, BOCCTAHOBIEHIH €TI0 IBYXIOPHUCTHM OJTOBOM HETIOCPENCTBEHHO B OpPTAHH-
geckoll daze 10 hochopHOMOTHOTEHOROH CHHIM W H3MEPEHWUH ONTHIYECKOH TUIOTHOCTH OKpallleHHOTO
pacTeopa.

3.2. Anmapatypa, peaKTHBEI H PACTEOPEI

DoTORIEKTPOKOIOPHMETP HIIH CIIEKTPOGOTOMETP.

Kucnora azoruasg mo TOCT 4461, pasbapnennas 1:2.

Kucaora conanag mo TOCT 3118, pazdapnernnada 1:1.

Kiucaora xmopHaq, paszdapiennag 1:10 u 1:1.

Kucnora cepras nmo T'OCT 4204, pasztasiennas 1:5 u pacteop 0,05 monb/mm3.

AmmoHmil MomnogeHoBoKuCTE o TOCT 3765, pacTBop; TOTOBAT CIeIVIONINM 00paszoM: 15 T mepe-
KPHCTATH30BAHHOIO MOIHOICHOBOKICIONO aMMOHNSA pacTBopaioT B 300 cM® cepHOM KHCIOTH, pa3dan-
deHHON 1:5, 1 OTQWIBTPOBHEAIOT.

TlepeKpHUCTATIM3AITII0 MOTHOTEHOBOKHUCIOTO AaMMOHIT CM. 1. 2.2,

Crupt stioBbli pekrHdukoBaHHBIH 110 I'OCT 18300 u paszOaBicHHBIA 5:8.

Omnoro gpyxnoprcToe Mo TY 6—09—5393, cBeXeNMpHUTOTORISHHBIH PACTBOP; TOTOBAT CIEAYIONTHM
obpasou: 4 r npenapara pacrsopsior B 100 ey ropsadeii consHoi Kuceiorel, pazdasiennoi 1:1, 1 em? a1oro
pacTBopa pasbasmsior 30 cM® pacteopa 0,05 Monab/mM? cepHOM KHCIOTHL.

Kucnora ¢propucrosogopomtasa mo I'OCT 10484,

Harpuit ceprokucanii oespoguniii mo TOCT 4166.
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Harpuii dochopHOKHCHBI gBy3aMelneHHBIHA 110 TOCT 4172,

Crupr u-oyrunoseiii no I'OCT 6006, nepernanuniil opu 118 °C.,

CrangapTHble pacTBOpbI (pocopa.

PacTteop A; TOTOBAT claeoyoIuM oopaszom: 2,29 r apyzaMellicHHOTO (GochOopHOKNCIOTO HATPH, BHI-
cyireHHoro npu 105 °C, pacTBOpSIIOT B BOAE, MEPEHOCAT B MEPHYIO KOOV BMecTUMOCTBIo 1 mv® 1 Bomoii
pa3daBIgIOT 10 METKIH.

1 em? pacTtBopa A comepxur 0,0005 1 hocdopa.

Pacreop B; roTosar caeayiomwuM obpaszom: 10 cM® pactBopa A LepeHOCHT B MEPHYIO KO0V BMECTH-
MOCTBIO 300 cM3, JOMWBAIOT 10 METKN BONON W IepPEeMEIIHBAIOT.

1 e pactBopa B comepxur 0,00001 r dpocdopa.

3.3. IIpoBeneHre aHATH3A

3.3.1. /Ina Opon3, ne coGepHcauiux KpemMHui

Hapecky 6poH3HI (Ta0IMI. 2) MOMEINAIT B CTAKAH BMECTHMOCTEIO 230 ¢M?, HAKPHIBAIOT YACOBBIM CTEK-
JIOM H pacTBOpsIIoT B 20 cM® a30THOI KHCIOTHI, pa3bapneHHON 1:2.

Ilocme pacrBopeHHSI MPOOHI CTEHKH CTaKaHa M

CTEKIIO ODMEBIBAIOT BOHOH. B cTakaH mpriamusaior 20 cw’ Tadrmua 2

pacTBOpa XTOpHOI KHCNOTH, pa3baBilcHHON 1:1, M BHI- Maccosast moms docdopa, Macca HaBecK, T
HApHUBAIOT IO MOABJICHHA OOMIBHBIX O€JIBIX IIAPOB U 00- %

PA3OBAHNS BIAXHEIX CONEH M 3aTeM oXmaxmaioT. K oc-

TaTKy npmwmBaloT 40 cM? BOABI, CTAKAH HAKPHIBAIOT 4Ya- Or 0,002 gpo 0,005 1

COBEIM CTEKJIOM, HATPEBAOT OO PACTBOPEHUS COJICH H Cs. 0,005 » 0,01 0,5
oxTaxaaioT. 1lonydeHHEBIH pacTBOP IEPSHOCAT B JIeiH- » 0,01 » 0,02 0.25

TeJIBHYIO BOPOHKY BMecTHMOCTBIO 100—150 cm?, mpn-

nusaioT 10 cM? XI0pHOI KHCHOTH, pazdasnennoii 1:10, 5 cM? pacTBopa MOINONEHOBOKHCIOTO aMMOHHS 1
MepeMelIiBAIoT, 3aTeM T00aBaaioT 20 cM® H-GYTHIOBOTO CIIMUPTA W SHEPTHYHO BCTPAXuBaioT 1 MuH. Tlocne
paccianBaHug (a3 BOTHEIA CIOH OTOPACHBAIOT. B JeMUTeNbHYIO BOPOHKY MPHIHBAIOT 5 CM? pacTeopa
JBYXJIOPUCTOTO ONOBA, BHOBL MEpeMelIMBaiOT B TedeHHe 30 ¢ W mocne paccrmawBaHud (hasz yaamsdioT
BOJHBIH CIOH. DKCTPAKT NEPEHOCAT B CYXYIO MEPHYIO KONOY BMeCTHMOCTEI0 50 cM®, B KoTopyio 100aBneHo
0,2 r Oe3BOMHOrO CCPHOKHUCIOTO HATPUS, ONOJIACKUBAOT BOPOHKY H-OYTHIOBEIM CITHPTOM, IIEPEHOCST €I0
B TY XK€ MEPHYIO KOJNOY, TOIHUBAIOT IO METKH H-OYTHIOBEIM CIIUPTOM W IICPEMEIITHBAOT.

OnTHYeCKYIO TUIOTHOCTD PACTBOPa U3MEPAIOT Ha (DOTOINCKTPOKOIOPUMETPE ¢ KPACHBIM CBETO(MHIB-
TpoM TpH IIuHe BONHH 0600—700 HM B KIOBeTe TIMHOM 2 ¢M HJIH Ha CICKTPO(OTOMETpPE IIPH IIHHE
BOMHEL 780 HM.

PacTBopoM cpaBHEHUS CIYKUT PACTBOP KOHTPOITLHOTO OITHITA.

3.3.2. /Ina kpemuucmuix OpoHs

Hapecky (cM. Tabm. 2) MOMEINAIT B IUIATHHOBYIO YAINKY M PACTEOPSIOT B cMecH 20 cM? asoTHOM
KHUCIIOTH, pazdapicHuoii 1:2, u 2 cm® @ropuctoBonoponnoil Kuciors. llocie pacTBopeHHS HpPoOH
pPACcTBOP BHIIAPHBAIOT HocyXa. K cyxoMy ocTarky mpHOapnaioT 10 cm? KOHIEHTPHPOBAHHON A30THOM
KHCIIOTEL 1 [OBTOPAIOT BHINAPHBAHKE JOCYXA CLIE TPU Pasa, KaXIbIA pa3 npudapiasd mo 10 cM? koHLeHT-
PHPOBAHHON A30THON KHCIOTH. PACTBOPAIOT COMM MpH HAarpepanun B 20 ¢M? a30THON KHCJIOTH, pasdas-
TMeHHoi 1:2, H mepeHoCcdT pacTBOP B CTAKAH BMECTHMOCTRIO 250 oM. Jlanee aHANM3 MPOBOIAT, KAK YKA3AHO
B 3.3.1.

3.3.3. Hocmpoenite epadyuposounozo epaguira

B mexmrenbHBIe BOPOHKH BMecTHMOCTEIO 100—150 cp® mepenocsr O; 1,0; 2,0; 4,0; 6,0 u 8,0 o
CTAaHJAPTHOTO pacTeopa b. PacTeophl pasdasasmior Bomoii 1o 20 cM?, mpumusator o 10 ov® xJmopHoi Krc-
JOTHL, paz0asiennoi 1:10, o 5 cM? pacTBopa MOJIHOICHOBOKHCIOTO aMMOHHS 1 Jajlee aHAIH3 IIPOBOMIAT,
KaK yKazaHo B 1. 3.3.1. PacTBopoM cpaBHEHUS CIYXXUT PACTBOP, HE COMEPXAMINl CTAHAAPTHOTO PACTROPA
dochopa u npoBeAcHHKIN Yepe3 BCe CTATHH aHAIU3A.

3.4. Ob6paboTEa pe3yasTaATOR

3.4.1. MaccoByI0 JOMIO CYPbMHI (X ;) B MIPOIEHTAX BHIYUCIAIOT 110 (hopMyne

X, - m-100 .
my
rae m — macca ocedopa, HalineHHAS IO TPATYHUPOBOYHOMY Tpaduky, T;
m, — Macca HaBECKH, T.
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3.4.2. ABCONIOTHBIE PACXOXIEHHA Pe3yILTATOR MApALIEIRHEIX oNpeAceHIH (d — MoKa3aTek CXOTH-
MOCTH) He JOCKHH MpeBHIIaTh JOTTYCKAeMEIX 3HAUSHNE, MpUBeTeHHRIX B Ta0M. 1.

(M3mMenennas penaknms, Mam. Ne 2, 3).

3.4.3. ADCOMOTHEIEC PACXOXKISHHUA PE3yIbTAaTOB aHAMH3a, MOTYUCHHBIX B IBYX pasIHYHLIX ITabdopa-
TOPUAX, WIH JIBYX PE3VILTATOB aHAIM3A, [HOJYYCHHBIX B OJXHOIM J1abopaTopuu, HO IIPH PasiIMYHbIX YCIO0-
BHAX (/) — ITOKA3aTellb BOCHPOHM3BOTUMOCTH ), HS JOJCKHEL ITPCBEIIIATL 3HAYCHHI, MPUBCACHHEIX B Ta0IL. 1.

3.4.4. Koninpoas MOUHOCHIU PE3VABIMAIN0E AHANUIA

KoHTpoah TOTHOCTH Pe3yALTATOB AHANI3A IPOBOIIT 1o 1. 2.4.4.

3.4.3, 3.4.4. (BBenensl nonoaaaTensao, Uam. Ne 2).

4, [BKCTPAKI_II/IOHHO-(DOTOM_ETPH‘IECKHFI METOA OHPEJEJEHUA
DOCOOPA 110 KEJTOU ¢OCOPOPHOMOINBIEHOBOH
I'ETEPOIIOJIUKHUCIOTE

4.1. CymnocTh MeTona

Meron ocHOBaH Ha 00pAa30BAHUH KEJITOrO KoMiniekca (ocdopa ¢ MOITHOIEHOBOKHCIBIM aMMOHHEM
npu pH okono 1,5, skerparupyeMoro ¢cMechbio XJIopodopMa H H-OYTHIOBOIO CIIHPTA.

4.2, Annaparypa, peakKTHBBI H PACTBODBI

DoTORIEKTPOKOTOPHUMETP HITH CIIeKTPodOTOMETP.

Kucnora azornasg o T'OCT 4461, pasdasnaennag 1:1 u 1:2.

Kucnora ¢propucropogopomtada no I'OCT 10484,

Kpucrammaeckuii dbuonerosrii, pacrsop 10 1/mm’.

Ammuag sogHHIL 1o I'OCT 3760.

AMMoHHI MonubIeHoBOKMCHRI 1o TOCT 3763, pacteop 50 r/mv?.

TlepekpHucTaIH3aIA0 MOTHOTEHOBOKHCIOTO aMMOHHS IIPOBOIST, KAK YKA3aHO B I. 2.2.

Crapt stHnoBeifA pekTHpUKOBaHHBI 110 T'OCT 18300, pazdapneHHBINH 5:8.

Cuech I KCTPAKITUH;, TOTOBIT CISAYIONHM OOpa3oM: CMEIHUBAIOT H-OVTHIIOBHI CIIHPT U XI0PO-
dopm 1:3.

CMech I8 IPOMBIBKH; TOTOBST CIEAYIONEM o0paszomM: K 500 cM® ornl npudasiior 120 cM? azornoi
KHUCJIOTH, pa3basieHnon 1:2, 30 cM? pacTBopa MOIHOIeHOBOKUCIOro aMMoHud U 40 cm® H-OyTHIOBOTO
CHUPTA.

Harpuit ceprokucanii oespoguniii mo TOCT 4166.

Kammii pochopHorucnnni ogaozamerenani mo IT'OCT 4198.

CrangapTHble pacTBOpbI (pocopa.

Pactrop A; rotoBaT caemyoiuM odbpazom: 0,4395 r omHO3aMeleHHOTO (GochOPHOKHUCTOTO KATHI,
BEICYIIeHHOTO NpH 105 °C, pacTBOpAIOT B K0JI0e BMECTHMOCTBIO | IM° M JONIMBAIOT BOTOH JO METKH.

1 c? pactBOpa A comepxut 0,0001 r docdopa.

PacrBop b; rorosar ciaenyiommM odpaszom: 10 cM? pacTBopa A IepeHOCAT B MEPHYIO KOJIOY BMECTH-
MocThio 100 cM? 11 MOMMBAIOT BOAOIN O METKH.

1 em? pactsopa B comepxur 0,00001 1t ¢ocgopa.

Xnopogopm o T'OCT 20013,

(M3mMenennas penaknms, Mam. Ne 2).

4.3. TIpoBenenne aAaIH3a

4.3.1. Jnz Opon3, He coOepacauiiix KpemHui

B sapucuMocCTH 0T cofepxkanus docdopa HaBeCKY OpOH3H (Ta0l. 4) TIOMeIlaoT B CTAKAH BMeCTHMO-

TaGnuma 4* cTei0 250 cM? | pacTBOpsioT B 10—25 cM? a30THO#M Kuc-

JIOTHI, pas3OaBiecHHON 1:1, pu  HarpeBaHHH.
Maccopas nons docdopa, Macca HaBeCKH, T Tlocite pacTBopeHHsT MPOOHI CTEHKU CTAKAHA T CTEK-
% J10 OOMBIBAIOT BOAOH, KHIATAT PACTBOP OO YIAICHHSA
Or 0,001 1m0 0.0025 5 OKMNCIIOB 230Ta 1 pa3dasIgioT Boxoll g0 75 cM?. PacTeop
Cp. 0,0025 » 0,005 1 HelTpanu3yioT ammMuakoM g0 pH 1,5, kontponupya pH
» 0,005  » 0,01 0,5 KameNbHOM TIpoOOH ¢ pPacTBOPOM KPUCTATLIUIECKOTO
» 0,01 » 0,02 0,25 (proIeTOROTO WM IO HHAHMKATOPHOI Oymare. PacTeop
» 0,02 » 0,1 0,1 MmepeHoCAT B JEIUTEILHYID BOPOHKY BMECTHMOCTHIO
250 cv® W pazbasnsior Bogolt mo 100 e, Jobapisdior
* Tabnuna 3. (Mexomouena, Ham. Ne 2). 6 cM? pacTBOpa MONMHOIEHOBOKHCIOTO aMMOHHS, OCTAB-
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nsor Ha 10 MuH, 3aremM Jo0aBnaT 8 cM? H-OVTHIOBOIO CIIMPTa M PHEPTUYHO IEPeMEIIHBAIOT LI HACKI-
HIEHHS BOIHOIO PacTBopa clupToM, 1odasmsnor 10 M’ asoTHOl KUCIoTH, pasbasicHHOM 1:2, U nepeMe-
mmBaoT. ZKenTen KoMIreke GocopHOMOTHOIEHOBOM KHCIOTH DKCTparupyioT 10 cM? cMecH mig DKCT-
PaKIIiH, OCTOPOXKHO BeTpaxubBaloT 1 MuH. Ilocae pazmencHud das HIDKHIO OpraHIYecKyIo a3y MepeHo-
CAT B IPYTYIO AETHTENRHYIO BOPOHKY. K BoTHOIT (haze BHOBEL JOOABIMIOT CMECh I SKCTPAKIIAH, IIPOBOI
ee ellle ABYKpaTHo ¢ 3 ov? eMecH. TIocaeTHad Mopys SKCTPAKTa JOIKHA OBITh OecliBeTHON. OpraHmiecKuii
cI0M  TIPOMBIBAIOT B AeTWUTENLHON BOpoHKe 50 cM? cMecH A7d MpoMBIBKH, mepeMeninbag 30 ¢. Tlocre
pasena (a3 HIDKHHI CIIOM CIMBAIOT B CYXYIO MEPHYIO KOJIOY BMECTUMOCTBIO 25 cM?, B KOTOpoil HAXOIHUTCA
0,2 r 6e3BOTHOTO CEPHOKHUCIIONO HATPHUA, IIEPEMEITNBAIOT U JOTHBAIOT A0 METKH CMECHIO NI PKCTPAKITHIL

OINTHYECKYIO ITIOTHOCTh DKCTPAKTa U3MEPAIOT Ha (POTORNCKTPOKOIOPUMETPE ¢ (DHOJIECTOBRIM WIH
CHHHM CBeTO(MHIBTPOM IPH ITHHE BOTHH 420—430 HM B KIoBeTe JTHHOH 2 ¢M MJIH Ha CIIEKTPOQOTOMETpe
opu A = 420 HM B KIOBETS JJIHHOH 1 CM M0 OTHOLIEHHIO K PACTBOPY KOHTPONLHOIO OIBLITA.

(M3mMenennas penaknms, Mam. Ne 2).

4.3.2. JIs kpemuucmvix 6poH3

Hapecky (1a01. 4) MIOMEIAIOT B ILTATHHOBYIO YAILKY H PACTBOPSIOT B cMecH 15 cM? a30THOI KHCIOo-
THI, pasdasneHHoil 1:1, W 2—3 cM? QTOPHUCTOBOTOPOTHON KHCIOTHI TIPH OCTOPOXKHOM HATPEBaHHH H
BHIIAPUBAIOT Jocyxa. ONoTacKuBaloT CTeHKU Yamlkd 10 ¢M’ KOHNEHTpHPOBAHHOH a30THON KHCIOTH H
LOBTOPSAIOT BEIIAPHBAHUE JOCYXA elle TP pa3a, KaXIHH pa3 1odasmsid no 10 ¢M® KoHUeHTpHpOBaHHOM
a30THOH KHCJIOTHI.

K cyxoMmy ocTatky mobapmsaioT 10 cM® a3oTHOI KHCIOTH, pa3bapineHHOI 1:1, pacTBOpSIOT comu H
PACTBOD IIEPEBOIAT B CTAKAH BMECTHMOCTEHIO 250 ¢M?, OI0IacKHBAag YalIKy BOTOH HECKOILKO Ppa3 U pa-
CTBOP KHITATAT J0 VIATCHNI OKUCTIOB A30Ta, 3aTeM PasOaBIgioT Bomol 1o 75 cM? | gamee aHATH3 MPOBO-
JAT, KAK YKa3aHo B 11. 4.3.1.

4.3.3. Hocmpoenue epadyvupoeounozo 2pagura

B mecars crakanos BMecTHMOCTBIO 110 250 cM? BBOISAT mocnenosarensno 0; 1,0; 2,0; 3,0; 4,0; 5,0; 6,0;
8.0; 10,0 u 12,0 cm?® pacreopa B docidopa, sadasnsior 1o 10 cM’® a30THOR KUCIOTHL, pazdasicHHOR 1:1,
JIONMUBAIOT BOIOMH 0 75 ¢M® W Jallee MOCTYIAIOT, KAK VKAa3aHo B II. 4.3.1. PacTBOpOM CpaBHEHHS CIIVIKHUT
pacTBop, He comepxkaumii dochopa.

Ilo HaiiTeHHBIM BeIMIMHAM ONTHYECKHX IJIOTHOCTEH U COOTBETCTBYIOINM HM COTepXKAHHAM (oc-
¢dopa cTpoAT TPATYUPOBOUHHIN TpadpHK.

(M3mMenennas penaknms, Mam. Ne 2).

4.4, OopadoTKa pe3yILTATOB

4.4.1. Maccosyio gomo dpocdopa (X,) B IPOLEHTAX BHMUCIAIOT 10 Gopmye

X, - m - 100 .
my
roe 1 — Macca (ocedopa, HafiieHHAd MO TPATYHPOBOTHOMY TpacdhHKy, T,
m; — Macca HaBeCKH OPOHS3HL, I.

4.4.2. AOCONMIOTHHIE PACXOXKICHHS PE3YIBTATOB TApATIIeIBHEIX OTIpeTeneHHil (d — ToKasaTeTh CXOIH-
MOCTH) HE& JOJDKHBI [PEBbIIATh JOITYCKASMbBIX 3HAYCHUH, IIPUBSICHHLIX B Ta0IL 1.

(Usmenennas penagnmsi, Msm. Ne 2, 3).

4.4.3. AOCOMOTHBIE PACXOXICHUS PE3YIIbTATOB aHAIM3A, IIOAYYSHHBIX B ABYX paslIM4HLIX J1adopa-
TOPHSIX, HJIM JOBYX Pe3yNbTATOB aHATH3a, IPOBEISHHBIX B OTHOM Mad0OpaTopHH, HO TPH Pa3THIHBIX VCIIO-
BHSTX (/) — MOKa3zaTeNbh BOCHPOH3ROTUMOCTH), He TOIKHHI TIPEBRIIATE 3HAUeHUH, TIPUBEIeHHEIX B Tabm. 1.

4.4.4. Konmpois MOYHOCHU PEIVABINAMOG AHAIU3A

KoOHTpoIb TOYHOCTH Pe3ylbTATOB AHANH3A POBOJAT 110 11. 2.4.4,

4.4.3, 4.4.4. (Breaensl AonoraaTeasAo, H3m. Ne 3).
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1. PAJPALOTAH U BHECEH MunuctepctsoM msetHoii Meramaypram CCCP

NHOOPMAITUMOHHBIE JTAHHBIE

2. VIBEPXKJEH U BBEJAEH B JTEMCTBUE TlocranoBIeHHeM TocynapcTReHHOTO KOMHTETA CTAHAAD-
ToB Cosera Munnctpor CCCP ot 28.06.77 Ne 1614

3. B3AMEH I'OCT 15027.11—69

4. Crangapt noanocthio coorBeTcTBYeT CT COHB 1531—-79 u CT CHB 5008—85 B wacTn doToMeTpHUCC-

KOr'o H 5KCTPAKIHOHHO -(QOTOMETPHIECKOr0 MeTONOR onpedencHust docdopa

5. CCBIITOYHBIE HOPMATHBHO-TEXHHYECKHE TOKYMEHTBI

O6o3naverme HTH, Ba

Homep pasgena, IyHKTa,

O6o3snavenne HT/, Ha

Homep pasnena, IyHKTa,

KOTOpB]fI AaHa CChITKA IIOOITYHKTA KOTOpB]fI AJaHa CCBIMKA IIOOITYHEKTA
I'OCT 493—79 Bpoguas gacte IoCT 6006—78 3.2
TOCT 614—97 BpogHas gacts TOCT 9336—75 2.2
I'OoCT 3118—-77 2.2, 3.2 I'oCT 9656—75 2.2, 3.2
T'OCT 3760—79 2.2, 4.2 T'OCT 10484—78 22,32, 42
I'oCT 3765—78 2.2, 3.2, 42 IoCT 10929—76 2.2
TOCT 3772—74 2.2 T'OCT 18300—87 2.2,32,42
T'OCT 4166—76 3.2, 4.2 T'OCT 20490—75 2.2
TOCT 4172—76 2.2, 32 T'OCT 20015—88 4.2
I'OCT 4198—75 22,42 I'OCT 25086—87 1.1, 244
TOCT 4204—77 3.2 TY 6—09—5393—88 3.2
I'oCT 4461—77 2.2, 3.2, 42

6. Orpannmdenne cpoka aefcTBHA cHATO o npoTokory Ne 3—93 Mexrocynapersennore CoseTa o cTan-
Japrazandu, Merpoioruyn u ceprudukanua (MYC 5-6—93)

7. H3TAHUE ¢ Wamenenmama Ne 1, 2, 3, yreepxkneHHsIME B derpaie 1983 r., anpere 1986 r., mapre
1988 r. (UYC 6—83, 7—86, 6—88)
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