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MEXTOCYAAPCTBEHHTUBIU CTAHIAPT

YIOBPEHUA
TuTpumeTpHYeCKHii METO, onpeae/ieHus AaMMOHHIHOTO a30Ta TOCT
B NPUCYTCTBHHM APYTHX BEIIECCTB, BHIAC/IIOIIMX aMMHAK 2899 0_91

npu 00padoTKe rUIPOOKHCHI0 HATPHS

Fertilizers. Determination of ammoniacal nitrogen content in the presence (MCO 7408—83)
of other substances which release ammonia when treated with sodium
hydroxide. Titrimetric method

MKC 65.080
OKCTY 2180

Jlara sBeacnmsa 01.07.92

Hacrostimii craHmapT ycTaHaBAMBACT METOH, OMPEACICHUST aMMOHHMIMHOIO a30Ta B YIOOPEHHUAX, CO-
JepXallux APYTHe BELIECTBA, BHIUIESISIONINEG aMMHUAK MpH OO0paboTKe TMAPOOKUCHIO HATpHs, TAKHX KakK
MOYEBHHA WJIM MOYEBUHOAIBACTHIHBIE MOJUMEPHEIE YIOOPEHHS.

1. CYITHOCTb METOJA

Meton OCHOBAaH HAa BBIIEJEHHM aMMHAKa IMpH KOMHATHOH TeMIEpaType ¢ IOMOLIbIO CHJIBHOTO
BO3LYIIHOTO MOTOKA M3 MCMBITYEMOIO CPEIHEIIESIOYHOr0 PAcTBOPAa B TUTPOBAHHEBIA DPACTBOP CEPHOM
KHUCJIOTHI U OOPaTHOM TUTPOBAaHUH HM30BITOUHOIO KOJHMYECTBA CEPHOM KMCIIOTH ¢ MOMOLIbIO CTAHIAPTHOIO
TUTPOBAHHOTO PACTBOPA TMAPOOKHCH HATPHSL.

2. PEAKTMBBI U AIITIAPATYPA

B xone aHanu3a cienyeT MPUMEHSTH TOJIBKO PEAKTHBBI M3BECTHOM aHAIMTHUYECKON KBATM(DHKALIMH H
TONBKO JUCTWUIMPOBAHHYIO BOIY WM BOAY SKBUBAJIEHTHON UYMCTOTHI MJIH PEAKTHBBI MO MPUIOKEHHIO.

HoHunosblit CUpT.

Vraekucablii Kajimii, pacTBOp, HACHIIIEHHBII MIPU KOMHATHOM TEMIIepaType.

CepHasi KHCTIOTA, PACTBOP KOHIECHTPALMH TPHOIM3UTENbHO 590 1/1M°.

CepHas KMCIOTA, CTAHAAPTHBIA TUTPOBAHHLIH pacTBop KoHueHTpauuu ¢ (H,S0,4) = 0,25 Monb/am>.

CepHasi KHCIIOTA, CTAHAAPTHBIA THTPOBAHHKIH pacTBop koHueHTpauuu ¢ (H,S0,) = 0,05 Mons/mM>.

TMAPOOKHCH HATPMS, PACTBOP KOHLICHTpALMK NpuOm3uTensHo 120 r/oM>.

THAPOOKHUCH HATPYS, CTAHAAPTHBIHA TUTPOBAHHBIA pacTBOp KoHueHTpauuu ¢ (NaOH) = 0,50 Monb/oM>.

TMAPOOKHCH HATPHSA, CTAHIAPTHHIH THTPOBAHHEI pacTBOp KoHueHTpauH ¢ (NaOH) = 0,10 Moms/oM>.

CMeaHHblii HHIHKATOP; STAHOJIOBBIM PACTBOP METHJIOBOTO KPAaCHOTO.

Cmematp 50 cM> 3TAHONOBOTO PacTBOPA METHJIOBOTO KPACHOTO M3 pacuera 2 r/am> U 50 cM> 3TaHo-
JIOBOTO PACTBOPA METHJIEHOBO# CHHM M3 pacueTa 1 r/nm>. IIBeT 3TOro MHAMKATOpPa MEHSETCS OT CHPEHEBOTO
B KHCJION Cpelie K 3eJICHOMY B MICJIOUHOM cpefie, Ipoxond uepe3 cepoiid ¢ pH 5,4. Jlonmyckaercd HCOAb30-
BaHUE CMELIAHHOTO MHAMKATOPA, MPUTOTOBJIEHHOTO M3 METHJIOBOTO KPaCHOTO U OPOMKPE30JIOBOIO 3eJie-
Horo, pH 5,1.

Cynbhar aMMOHMS, BBICYIICHHEBIH A0 IMTOCTOSIHHOM Maccel nipu 100 °C.

MoueBHHa.

O6br4HOE 1a00paTOpHOE OOOPYIOBAHHE U ATMIAPAT YHOCA.

HN3nanme opuupaibHoe IlepeneuaTka BoCHpeneHa

© WsnarenscTBO cTaHmapros, 1991
© UIIK UspatenscTBO craHmapros, 2004
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Paznuunble yacT 060pyIOBAHUS MOTYT OBITh COSAUHEHBI C TIOMOLIBIO MPOOOK U PE3MHOBBIX TPYOOK
WIH C IIOMOIIBI0 MPUTEPTHIX CTEKISHHBIX uuindoB. [lputepthie CTEKASHHBIE UUIMGMBI 3aKPETUISIOTCS
NMPYXUHHBIMH 323KUMaMU )11 06ecTieueHus: repMeTHIHOCTH. [TpoOKM U pe3uHOBbIE TPYOKH TOKHBI ObITH
3aMEHEHHI TIPU MX U3HOCE WJIH MOBPEXKICHUM.

O6opynoBaHue (uepT. 1 ¥ 2) COCTOUT U3 CACAYIOLIUX YACTEH:

- CKJISIHKA JByXropnasi 8 BMECTUMOCTBIO 350—400 cm3;

- BIIyCKHAasI TPyOKa 3 ¢ Tpub000pa3HBIM pacnpenenauTeneM. BHeUrHuit auaMeTp 3TOro pacnpeaeimre-
a1 — 20 MM, Ha TIOBEPXHOCTH UMEETCS IIECTh OTBEPCTUI, quaMeTp Kaxnoro (1+0,2) Mm.

Amlapa’rypa JJISL KOJHYECTBEHHOIO AHAIM3a AMMOHHMHHOrO a30Ta
€ HCHOJBb30BAHHEM MCTOYHHMKA CXKATOI0 BO3AYyXa

&

8l

Yepr. 1

Amnnaparypa 1Jifi KOJIMIECTBEHHOTO AHAJIH3A AMMOHMITHOrO a30Ta
€ HCNOJIb30BAHHEM OTCACHIBAIOMIETO YCTPOMHCTBA

K cxnanke
SO0 .
BByxEopncT ) . K Um[afa/ﬂa;:o
l emy ycmpod-
e tyemy yemp

cmby

Yepr. 2

®opMa pacIIpeIeUTeNsI, KOJTHMUSCTBO OTBEPCTUI M MX JUAMETP JO/LKHBI 00SCIICUYNBATE JOCTATOUHYIO
IudGby3UI0 BO3AYIUIHEIX MY3EIPHKOB, HECMOTPSA HA MOILITHOCTh BO3IYIIHOTO TIOTOKA;

- cOpocHast TpyOka 4 ¢ OMHUM OPBI3TOOTICITUTENEM.

IIpu UCTIONB30BAHMU TIPUTEPTHIX CTEKISHHBIX LUTMGMOB BIYCKHAast TPyOka 3, cOpocHas Tpyoka 4
¢ OpBI3rOOTIEAUTENIEM O0Pa3yIOT ONHY KECTKYIO CUCTEMY, MOTHOCTRIO CASIAHHYIO U3 CTEKIIA.

Ecnu npumeHseTcs pe3anHoBas MpooKa, TO BITyCKHas TPyOKa U cCOpOCHAS TO/DKHBL OBITh OTHEILHBIMH.
BrnyckHas TpyOka HOJDKHA GHITH MPSMO M UMETh OTUHAKOBBIN JHAMETP B BEPXHEM M HIDKHEM KOHLIAX.

Bnycknas TpyOka 5, aHajmoruuHast Tpyoke 3.

Konuueckas Koi6a 6 BMecTMMOCThIO 500 cMm?.

Konba ¢ TpeMs ropasmukaMu 2 (CM. 4epT. 2) WiIM KOHMYeckas Koiba BMeCTHMOCTBIO 500 cM® ¢
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BITYCKHOI Tpy6KOii, BBIXOTHOI U 3aMOPHBIM KPaHOM (HYXEH TOJIBKO B CJIy4ae MPUMEHEHUS BAKYyMa BMECTO
CXaToro BO3MyXa).

IIpOMBIBHBIE KOJIOHL:

- JIB€ MIPOMBIBHBIE KOMGHL 10, BMeCTUMOCTBIO 500 cM3, ¢ OOBIMHBIMM BIYCKHOM M BHIYCKHOH TPYy6-
Kamu (D 6 MM), 6e3 OPBI3TOOTICTUTENS,

- TIPOMBIBHAS K0j10a 1, aHayoruuHasa konoe 10, Ho ¢ 0oJiee KOPOTKO# BITYCKHOI TPYOKO#M.

CTekJIsSIHHBIE TIPUTEPHBIE NMPOKJIAAKH 7 U 9.

Munetkn BMecTUMOCTBIO 50—25—20 1 10 cM3.

BropeTku BMecTHMOCTBIO 50—25 u 10 cM>.

HcTOUHMK CXaToOro BO3OyXa, CHAOXEHHBIH PETYJSITOPOM BO3AYIIHOTO MOTOKA, NMPUOAM3MUTENABHO
3000 cM3/MuH Wwin

OTCACHIBAIOILEE YCTPOMCTBO, HAMpuMep BomocTpyiHbni Hacoc mo T'OCT 25336, noanepXuBalommii
BO3IYIIHLLA moToK 3000 cM3/MuH.

Pacxonomep 2 11 u3MepEHUS BO3AYIIHOTO TOTOKA.

3. ITPOBEJIEHHME AHAJIU3A

3.1. Bastue npodsi

Okono 1 r o0pasiia B3BSIIMBAIOT U PE3Y/IbTAT 3aMMCHIBAIOT C TOYHOCTBIO IO TPETHETO ACCATHYHOTO
3HaKa. [1poby nmepeHocAT B ABYXTOPIYIO CKIISTHKY &.

3.2. YcranoBka ammapara

VcTaHaBIMBAIOT ammapaT YHOCA M MOCAEN0BaTENIHHO MOICOSTHHSIOT K IBYXTOPJIOM CKJISTHKE & B TaKO#
MOCNIEIOBATSIBHOCTH (CM. uepT. 1):

a) OIHY M3 MPOMBIBHBIX KOO /0, 3amonHeHHyI0 250 cM? pacTBOpa rMIPOOKHMCH HATPUS KOHLEHTpA-
mu 120 1/om3;

6) Apyryio NpOMBIBHYIO K06y 10, 3anonHeHHyIo 250 cM? pacTBopa cepHO# KMCIOTHI KOHLEHTPALMH
590 r/am3;

B) IMYCTYIO NMPOMBIBHYIO KONOY 1.

IToacoemuHSIIOT MCTOYHHK CXXATOTO BO3AYyXa K MYCTOH MPOMBIBHO# KonGe 1.

ITpu MCroMB30BaHUH CXKATOTO BO3IMyXa MOACOEAMHAIOT pacxoaoMep 2 K UCTOYHHMKY CXKAaTOro BO3AyXa.
Ipu UCTIOIB30BAHUH OTCACHIBAIOIIETO YCTPOMCTBA MOCJIETHHIT MOICOSAMHSIOT K KOHHMUYECKO#i KOJIoe 6 9epe3
KOJIOY ¢ TpeMs TOpJABIIIKaMHU 2, KaK TMOKa3aHO Ha YepT. 2.

IIpumeuanue. Konba c TpeMs ropablKaMH 2 (CM. YepT. 2) IPenSITCTBYET MOCTYIUICHUIO BOAbI B anmapaTypy
Ipy UBMCHCHUM HABJICHUS.

IIpoBepsIOT TePMETHYHOCTH BCEX COSTHHEHMIA.

3.3. KoimvecTBeHHbI aHAIN3

3.3.1. YnoOpeHust U3BECTHOIO COCTABA

B 3aBUCHMMOCTH OT TOMYCKAEMOTO COAEPXKaHUS aMMOHHITHOTO a30Ta B 00pa3lie ¢ MOMOILBIO MUITETKH
B KOHUYECKYIO KOJIOY 6 C/IeAyeT BBECTH COOTBETCTBYIOLMIT OOBEM PaCcTBOPA CEPHOI KHCIOTH KOHLIEHTPa-
mmu 0,25 wm 0,05 Morb/IM>, yKa3aHHOTO B Ta6AMLE. 3aTeM ClIeAyeT JOOABUTH BOAY O NJOCTUKEHHUS yPOBHS
BOZIBI MPUGTN3UTENLHO Ha 50 cM> BbIlLIE OTBEpCTHS BIYCKHO# TpyOkH 5. ITocie 5Toro 1o6apisior S5 Kaneib
pacTBOpa CMEIIAHHOTO MHIMKATOPA.

Yepes Apyroe TOPIBILIKO B OBYTOPIYI0 CKISTHKY & HOGABmAIOT S0 ¢M> BOIOBI, HECKOJIBKO Kamejb
HOHWIOBOTO CIMpPTa M 50 cM® HACHIIIEHHOTO PACTBOPA YIIEKUCHAOTO KaMMA IS MOMyYeHMS LIEIOYHOTO
pacTBopa.

IIpuMeuaHue. HOHMIOBHI CIIMPT MpeIOTBpalIacT 0GPa30BaHKUE MEHBI MPH LHPKYISILUH BO3AYXA.

Topasiimko Kok Cpasy ke 3aKPHIBAIOT U, UCIIOMB3YS UICTOUHUK CKATOTO BO3AYyXa WIH OTCACHIBAIOLLEE
YCTPOMCTBO, MPOITYCKAIOT BO3AYIIHEII MOTOK. CIIEIyeT OTPEryIUpOBaTh MOTOK U3 pacueTa NpUOIU3UTEIBHO
3000 cM3?/MUH U IIPOIYCKATh €T0 B aNMApaTypy B TedeHHUe 2 4. 3aTeM OIYCKAIOT KOHHYECKYIO KOJIOY 6 TAKAM
06pa3oM, YTOOBI BBICTYN KOJOH MOMIEPKUBAT KOHEL BIYCKHOM TpyOkKu 5. HapyXHylo CTOpoHY TpyoKu
MPOMEBIBAIOT BOIOI, COOpaB MPOMBIBHYIO BOLY B KOJIOY, U OCTaHABIMBAIOT BO3AYLUIHKIH MOTOK.

M36BI1TOK KUCTOTHL B KOHHUECKOM KOJIOE TUTPYIOT COOTBETCTBYIOIIUM PACTBOPOM TMAPOOKHCH HATPUSA
(cM. Tabnuily) 10 HEUTPaIBHOM OKpacKu (cepast) B MPUCYTCTBUU CMELIAHHOTO MHIUKATOPA.
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PeaxkTngbi, TpeGyembie Aisi THTPOBAHMSA

JlonycTrMOe comepskaHue PacTBOp CepHOI KUCTOTHI, KOOABAEHHBIH B KOHHYECKYIO Ha;;z?sgnrhfggﬂogx%umﬂ
aMMOHMUITHOTO a30Ta, %, Konby THTPOBAHHST
(M/nM)
KOHLICHTpaLW, MOJ[I)/,[[M3 00BeM, oM KOHLCHTpAaLus, M0J11>/11M3
> 3,5 0,25 40,0 0,5
>21,0<3,5 0,05 40,0 0,1
<10 0,05 10,0 0,1

3.3.2. Yao0peHHsI HEM3BECTHOTO COCTaBa

BBIMOHAIOT Te XKe onepaiu, 9To U B 1. 3.3.1 m1g ynoOpeHHii ¢ 6onee yem 3,5 % (M/M) aMMOHHITHOTO
a30Ta, a 3aTeM PYKOBOACTBYIOTCS CICAYIOUIMMH TPaBHIAMH.

3areM npueMHYyI0 (COOpHYIO) KOHHUYECKYIO KOJIOY 6 3aMEHSIOT HOBOH KOHMYECKOH KOJOOii,
cofepxaieii 10 cM> THTPOBAHHOIO PaCcTBOPA CEPHOI KUCIOTH KOHLIEHTpaLuu 0,25 Mojb/aM>, 5 Kameins
pacTBOpa CMEUIAHHOTO MHIMKATOPA U TaKOE€ KOJIMYECTBO BOIBI, UTOOBI YPOBEHb XXHAKOCTH OBUI Ha
50 cM® BBIIE OTBEpPCTHS BIYCKHOM TPYOKH. BHOBB MOOKIIOYAIOT BO3AYIUHBINA MOTOK, OTPETYIMPOBAB
ero u3 pacuera mpuommsuteasHo 3000 cM3/MMH, M mpomyckalT B TedeHHMe 1 4. 3aTeM ONMyCKalOT
KOHHMYECKYIO KOOy TAaKUM 00pa30oM, YTOOBI BBICTYN KOJOBI MOANEPKUBAJ KOHEL BIYCKHOM TPYOKH 5.
HapyxHyto cTopoHY TpyOKHU MPOMBIBAIOT BOAOI, COGpPaB MPOMBIBHYIO BOLY B KOJIOY, U OCTAHABIMBAIOT
BO3AYILIHBIA MOTOK.

M30BITOK KUCAOTHL B KOHUYECKOH KOJIOEe TUTPYIOT PACTBOPOM TMIPOOKMCH HATPUSA KOHIICHTPAIIMH
0,5 Mosb/IM® 10 HeHTpaNbHOM OKPacKH (cepoi) B MPHCYTCTBUM CMEIIAHHOTO MHAMKATOPa. OOhEeTHHSIIOT
PEe3YABTATH KAXKIOTO OMPEACICHHS.

3.4. XoaocToii onbIT

IMapamieabHO KOTUYECTBEHHOMY aHAJIU3Y U PYKOBOACTBYSICh TEMH X€ TPaBUJIaMHU, MIPOBOIAT XOJIO-
CTOM ONBIT, UCIIOAB3YS T€ K€ PEaKTHBBI, YTO U NMPHU KOJAMYECTBEHHOM aHaJIH3e, HO 03 B3ATHSI MpPOOLI U
HCTIONB3yS. PACTBOPHI CEPHOM KHMCIOTHI KOHUeHTpauuu 0,05 Mosb/IM® M THAPOOKHCH HATPHS KOHIIEHTPA-
i 0,10 Mosb/mm?>,

3.5. KoHTpoJibHOE HCIIBITAHHE

Crnenyer nepuoauyecku mpoBepsTh 3¢HEKTUBHOCTD anmnapaTa i TOYHOCTh MeTofa. JIJist 3TOro B3Be-
nmBaioT 4,716 T Cyabbara aMMOHHMS M 25 T MOYEBMHBI B MEPHOI KOJIGE BMECTUMOCTBIO 250 cM>, pacTBo-
pstoT B 200 cM> BOIBL U JOBOIAT IO METKH.

B xauectBe mpobHI GepyT 25,0 cM> 3TOr0 pacTBOpa, SKBUBAIEHTHOro 100 Mr aMMOHHITHOTO a30Ta,
TMPOBOAS KOHTPOJb B TE€X X€ YCIOBMSIX, YTO U TPH KOJHUYECTBEHHOM AaHAJIM3¢ M XOJOCTOM OIIBITE, H
HCTIOJB3YS TOT XK€ UHIUKATOP.

4. OBPABOTKA PE3YJIBTATOB

MaccoBylo HOMI0 aMMOHUWHOTO a30Ta B MPOLIEHTaX OT Macchl a30Ta (N) pacCUMTBIBAIOT IO
¢dopmyne

@Ve, — Vae) — QVie; — Vicy) - 14,006 100
m - 100
r1e ¢, — KOHLEHTPALMs pacTBOpa CEPHOI KUCTOTHI, UCTIOMB3YEMOIl IJIT KOJMIECTBEHHOTO aHAIN3a U I
XOJIOCTOTO OIIBITA, MOJIb/IM>;
¢, — KOHIIEHTpaLUs pacTBOPa THAPOOKUCH HATPHUS, UCIIONIB3YyeMOI I KOJIMUECTBEHHOIO aHAIN3A U
U1 XOJIOCTOTO OIBITA, MOJIb/IM?;
V1 — obbeM pacTBOpa CEpHOUM KUCIOTHI, UCIIOIB3YEMOM IS KOIMUYECTBEHHOIO aHAIN3a U XOJIOCTOrO
onmITa, cM>;
V, — 00BbEM pacTBOpa TMAPOOKMCH HATPUS, HCTIOIB3YEMOTO I KOJIUYECTBEHHOTO aHAMN3a, CM>;
V4 — 00BEM pacTBOpa TMAPOOKKMCH HATPHS, MCIOJB3YEMOTO JUIS XOJIOCTOTO OMbITA, CMS;
m — Macca Mpoosl, T.
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5. IPABIJIBHOCThH (TOYHOCTB) METOJIA

5.1. Pe3yiabTaThl IPaBWIBHOCTH OIBITA CTATUCTHUYECKU TTPOBEPSITNCH B XOAE MeXIaG0paTOPHBIX UC-
MBITAHK, B KOTOPBIX yyacTBOBAIU 16 maGoparopuii (6 ctpaH) ¢ 7 ypoBHaMH, He ObUIO MOMyYeHO HUKAKOIA
CTaTUCTUYECKOM CBSI3H MEXIY MOBTOPSEMOCTBIO (7) U BOCIPOU3BOOUMOCTBLIO (R) CpemHero 3HaueHus
COIEPXaHUsi AMMOHMITHOTO a30Ta B O0pa3Lax.

5.2. TlosropsiemocTs (7)

PacxoxneHne MeXmy OTHEABHBIMHM Pe3YJbTaTaMU, MOJYYCHHBIMH OJHOBPEMEHHO M 3a KOPOTKUIi
HHTEPBAJI BpEMEHH OMTHHMM M TeM Xe JJA0OOPAaHTOM Ha OTHUX M TeX K€ almaparype, ONMBITHOM MaTepuajie u
OIHMX M TeX Xe OMBITHBIX YCIOBUAX, HE NODKHO mpeBbiwath 0,16 % (M/M) comepXaHUsl, BBIPaXKEHHOTO B
nepecuere Ha a30T (N) mpu goBepuTeIBbHOM BeposTHOCTH P = 0,95 %.

5.3. Bocnpoussomumocts (P)

PacxoxneHune MexXny OTOeIbHBIMU PE3YIbTaTAMH, TIOTYUYSHHBIMHU Pa3IMYHBIMU JIA00PAHTAMHU, B pa3-
JIMYHBIX J1a00PaTOPUAX I OMHOTO M TOTO X€ OMBITHOTO MAaTepHaia, He TOKHO npesbimars 0,71 % (M/M)
COZIEpXAHMS, BHIPAKEHHOTO B mepecyete Ha a30T (N) mpu ToBepuTenbHOM BepostHoctH P = 0,95 %.

IIPHIIOXEHHE
Pexomendyemoe
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