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YTBEPX IAIL.
3aumecrurens TIABROTO rOCyAapcTBEHHOTO
canuraproro spava CCCP A. Y. 3AMYEHKO
18 ampens 1977 r.

Ne 1632—77

METOOHMYECKWE YKA3AHHA
HA ®OTOMETPHYECKOE ONPENEJEHHE ¢0CH®OPHUCTOTO
BOXOPOJA B BO3AYXE

I. O6mas uacts

1. Onpenenende OCHOBaRO Ha OKHCJEHHH (DocOPHCTOrO BOXOPOAA  PACTBOPOM
GEPMANTaNATa KaluR X0 HochOPHON KHCJOTH W ONPeHeseHHH TNOCIefHeH no CHHeMY
(ochopHOMONHOACROBOMY KOMIIEKCY.



2. I'lpenen oGnapyxenusa (,5 MXr B aHaJH3ApyeMOM of'beMe pacTBopa.

3. [lpenea o6Hapyxenus B Bosnyxe 0,05 mr/m® (pacuyerHas),

4. OmpezesieHNI0 MEIIAOT COBAHHEHHS MHIUBAKA W KPEMHHS,
ol &/Hapenem;uo ROIYCTHMAas KOHUEHTpaunus (ochopHcToro BOACPOXa B BO3XYXC
b oMr/w®,

11, Peaxtusst # annaparypa

6. TipuMensemble peakTHBL H PacTBOPLL.

Kaan#t pochopuokucaniy jgsysaMmentennuit, FOCT 2493—65, unn narpuii  doc-
goproxucany xpysamewenunli, TOCT 417266,

Cranpaprani pacreop Ne 1 ¢ comepxkanueM 100 mxr/mn dochopucroro 80K0po-
Ja rorossT pacrBopekuem  Boje 0,0512 r npysamemeRHOro ¢oct)OpHOKHCAOTO Ka-
A :1?800,1052 I ABYsaMeIeHHOro (HOCHOPHOKHCAOro HATPHA B MePHOH KoJade eMKo-
CTLIO I ML

Craupapriuii pacrsop Ne 2, cosepawnii N0 Mxr/ma docdopreroro Bozopoua,
rOTOBAT COOTBETCTBYIOIMM pasfabnenMem B 10 pas cranpapTHoro pacrtsopa Ne 1.

Kannit mapranuosoxncaui, TOCT 4527—65, 0,05 n. pacrsop.

Cepuas kucaora, TOCT 4204—66, 10 u. u 0,1 H, pacTBopEHL

Tleperucn Bogopoaa, 'OCT 10929—64, | %-usili pacTeop.

Aunmnag, TOCT 3760—64, 10%-un1i pacTsop.

AckopGunosas xucnora, TOCT 4815—54, 1%-uuit pacrsop.

Tuapasuy cepHokucawit, TOCT 5841065, 0,18%-umii pacrsop, ycrofume 4—35
aneif.

OxHenuTeNbHAs CMech TOTOBHTCH Tepes aHaJIH30M NYTeM CMEIeHHS paBHEIX
06beMoB 0,05 H, pacTBOpa MapraHULOBOKHCJIOTO Kanus u 0,1 H. pacTBOpa CepHOH Kuc-
REAEN

Avyonnit mosmiSaenosoucant, TOCT 3765—64:

a) 18,8 r comi BuocAT B MepHYI0 KOGy emxocThio 250 mui. Llonupalor jgo moxo-
BHHDLI BOILO!?I U B3faAThIBaOT JO UOJNHOrO PacTBOPRHUA, 3ateM nogcTeneHuo npidiiBa-
101 80 mJ1 10 H. pacTsopa cepHOH KHCAOTH i AOBOMAT O0beM pacTBOpa A0 METKH BO-

)

6) 0,02 M pactop MosnGaaTa aMMOmHs B 10 H. pacTBOpP: CEPHOR  KMCJOTH:
248 » mommbnata aMMoHHs pactBopsiior B 100 ma M0 H. pacTBOpa CepHOM KUCJHOTH.
Pacisop yeroityus 5 — 6 pHeit. ’

7. {IpuMeHseMble nocyxa ¥ npuBOPEL,

AcnipasHoRHOe YCTPOHCTBO.

IToraoTrirenbrble npudopsr ¢ nopucroil naacTHHKofk Ne 2 (cM. puc. 3).

IIpoGagks KoJOPHMETPHUECKHE MJIOCKONOHHBIE WS GECLBETHOrO CTeKJa BHICOTOH
120 MM, BHYTPEHHHM nHAMETPOM 15 MM.

o IHHHCTKH, TOCT 20292—74, sMecTuMocteio 1,56 H 10 Ma ¢ menenwsmu Ha 0,01
1w 0,1 Ma,

Konbul mepunie, FOCT 1770—74, BmecTmocTsio 100, 250 aa.
Yawxn happoposrie guamerpom 70 MM,

Baua noxsuast,

DOTOINEKTPCKONOPHMETP,

[Il. Ordep npoGu Bospyxa

8. BO3AyxX acnupHpyOT co CKOPOCThIO 1——2 Ji/MHH Yep23 JBa HOCHEZOBAaTENbHO
COSXHHERHBIX NOTNOTHTEbHEIX TIpHOOpa, coaepxamux no 10 M OKHCAHTEABHOH CMe-
s B KaxaoMm. Jns ompenenenns !/y ITIK neobxopumo otobpars 20 & BO3RyXa.

1V, Onucanne onpepeaenus

9. PacTsop. u3 KaXJAOrc NOIVIOTHTeNLHOTO npuGopa  CAHBAWT B (aphoporyo
YAUIKY, ONOJACKHBAIOT MOMJIOTHTEAbHHHA Npubop 3 MM BOXLM ¥ BEUVIHBRIOT B TY Xe
wauky. JKHAKCCT> BRIMADHBAIOT Ha BOANHON GaHe nNPHOMUSHTEIRHO A0 NOJOBHEH
ofbeMa 1B NO6GaBJNAIOT HECKONbKO Kamens 19%-HOro pacrBopa NepeKHCH BOAOPONa
LAS Pa3pYINeRWst nepMaHraHnara Kaaug. PacTBop BENapHBRIOT gocyxa. 3arTeéM  Lo-
GaBnAT elle 2 pasa no © MJ BOJAH, KaXKABH pas BHMIAPHBaf PacTBOp  Hocyxa.
Cyxoit ocratox pacreopsior B 10 M auMcruaauposannofi Boxs, s awamusa Gepyr
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3 M1 Heexenyemolt mpoGH B KOMOPHMETPHYECKHE npoGHPKH, npubasazior no 0,1 ma
pacTBOpa MOMMGHEHOBOKHMCIOrO aMMOHHs H chycrs 10 mue poGasasior no 0,1 wma
pacTsopa ackopOHHOBOH RucioTH, Uepes 40—60 MHH H3MepHI0T ONTHYECKYIO MJOT-
HOCTb PacTBOPOB Ha (DOTOJEKTPOKOJIOPHMETPE B KIOBeTe ¢ TOJIMIMEOR cnoft 10 nu
npy AnuHe BoJHet 575—500 HM (KeATHE cBerodHIHTP) [O CpaBHEHWIO ¢ KOHTPO-
JieM, KOTOPHI TOTOBAT OAHOBPEMEHHO @ 2HAJOFHYHO NpobdaMm,

Cogzepixanne OCHOPHCTOrO BOJZOPOZA B aHANH3HpYeMOM OOBEMe ONPELEJSIOT
10 NPEJBAPUTENLHO NMOCTPOEHHOMY KaanGpoBoyHOMY Tpaddxy. Ilnda TocTpoeuns ka-
ANOPOBOMHOro rpadHKa rOTOBAT IKaNy CTAHAAPTOB corsiacHo Taba. 21.

TaGauuna 21
Wkana crauaapros

Cranxapraei c
onepxanue
Ne cranzapra pacTeop dochopr- | JucTHanuporan. (hocthopHeToro
CTOIJ‘@_, Bingslona Has BoZa, MJl BOZOPORA, MKF
1 1} 5,0 a
2 0,086 4,95 (11833
3 041 4,9 L0
4 0,2 48 240
5 0,4 4,6 4,0
6 e 4,4 6,0
7 0,8 42 8,00
8 10 4,0 10,0

Bee npoSupxa mKads o0pafaThiBal0T aHAJNOrHYHO NPOGAM, MSMEPHIOT ONTHYEC:
LYE TAOTHOCTL H crpoaT rpadux. Ixanoff cTaHKapTOR MOMHO HONLLOBATRCH. AAN
BU3VAbHOTO OUPEJefeHns, ee FoTOBAT B KONOPHMETPHUECKHX NPOGHPKAX OJHOBPe-
MeHHOo ¢ IpobaMi. B KaueCTBe BOCCTAHOBHTERA BMECTO ACKOPSHHOBOH KHCIOTHI MOMK-
113 NOAL3OBATBCA CyAbbaTOM rEApasHua. B atom chywae o6paboTka npof M MKaNh
NpOH3BOLHTCH TAK Ke, KAK ONHCAHO Bbie.

Dns avamusa o Bce npobuPKH wixanan ¥ npebul mHocar no 1 ma (02 M pacr-
ROp2 MOANGHATA AMMOHHS, NEPCMCILHRAIOT H narpesaior 10 wmun na xHmae#t sois-
ioit Gaxe. Ilo oxaaMAGHHH B XaxAylo npolupky BBoAfr 1,6 M pacTeopa cyindara
funpasniia, paGaiTHIBAIOT H CHOBA CTABAT Ha KHOAULYO BOASHYIo Oamo wa 15 wmum,
zatey GHICTPO OXIAXAAOT W (OTOMETPHPYVIOT HpH AaAue BOAHB 400—480 na (guo~
JRTODLIL CBETOOUILTD).

Konueurpaunio docegopiicroro omopona B mr/md poiyxa X smuucamior  mo
dopmye:

GV,
VVa '

rie G -—XoauuecTBO (OchOPHCTOr0 BOJQPOIA,
o6neMe TpOOH!, MKF;
V — o6weM npolul, B3ATHE Ans aHainsa, M,
V) — ofmmit o6beM npobr, Mi;
Vao— 06neM BO3XyXa, BSATHE ANs aHANW3A B NPHBEAEHHBIE ¥ CTAHRAPTHRIM
YeIOBEAM To GopMyde (CM. IpHIOXKEHHe), M.

He=

HaffieHHO: B  aHAJH3HPYEMOM

4 3axaz Ne 2300
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Puc. 1. AOHXK OTKpPMTHE (NaTpoH
s punsTpa):
a —xopnye; 6 — rafka; | -— HakaTtka
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Puc. 4. Hpubop
SIS DONYYEHms
MBIRbFKOBHCTO-
ro BOZOpOna:
I — npobupka c
UPHIIIHGOBAK-
HOR  mpoGxof;
2 — nenwreNn-
Hasl  BOPOHKa;
8 — nHzBKarTop-
Has TpylOxa
Banscxok
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Bama Cununazens

Puc. 5. TpyGka crexisiuHas rogpupcBiHHasn
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Puc. 8. MuxkponpuGop AAsi NEPEroHKH TPHXJOPCHIAAHA

Puc. 6. Horao-
THTEJBHBHE NPH-
6op SIBoposcxoil
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Puc. 12, [Ilorao- Puc. 13, KonBa uz Tyro-
THTENLHEE 1prGOp IVI3BKOro CTeKNa
ITonexaena

Puc. 14. TIpu6op nns neperokks ¢ mo-
LSHBIM TTapoM
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Puc. 15, Ilpubop nus nuc- Puc 16, lipuGopsl AN paspymieHyus XJIOPOPraHHIECKHX

246

TRANATHY ANOXHMHKETOB

Bosdyr

Puc. 17. YcravoBKa AJs OWpefeNeHHA XJIOPOpraHuye-
CXHX HHCEKTHUHIOB!
1 — cxnanxa Tumenxko ¢ ceprolt xucxoroft; 2 — mo-
TIOTHTENb ¢ HATPOHHON H3BECTRIO; § -~ NpHGOP AJSA
PaspYyWIEHUA _XAOPOPraHUYECKHX MHCEKTHUUAOB; ¢ ~—
TepMoMeTp; § — napadHuHoBag GaHa; § —~ IyEKTpHuE-
cKafd nAHTKa; 7 — npoGHpKa-NpHEMHRK



Puc, 18, CxeMa ot6opa npalb REWIKM METOROM BHeuUlHel (UABTPALMIL:
I — Boanyxosoyx; 2 — nuyieoTGopHas TpY6Ka; & — alIOHK ¢ uib-
TpoM; 4 — poTaMeTp; 5 — acuupartop

Puc. 19, Cxema orGopa npo6 mblin MeTOXOM BHYTpenHeft dhuib-
TPALHKH:
I — Boanyxoson; 2-—a/VIOHX C QDUALTPOM; & — METaMHYEC-
Kaf TpPy6Ka; 4 — poramerp; § — acnuparop



TPHJIO)KEHHE 2

Pacuer KOHUEHTPALKEK BPERHOrO BEUIECTBA B BO3YyXe

B coorserctuy ¢ tpebosanuamu T'OCT 12.1.005—76 obbem Bo3nyxa, acnupil-
POBaRHOIO TpH OTGOpe NPO6, NPHBOAST K CTAHAADTHEIM YCJNOBHAM: TeMmmepaType
20°C u GapoMerpuyeckomy nasiennio 101,33 kIla (760 mM pr. cr.) mo dopmyne:

B P
Va=Vi-mmratongs =V K

rae Vy— ofbem Boanyxa, uameperru#t npy ¢°C u xasaesnn 101,33 xI1a,

Jis yNpouleHHs. pacyeToB NOMb3ylTcs Kosthdmuuentamu K (npusomenue 3),
BHIYHCJEHHEIMH IS TeMneparyp B npepenax oT 6 jgo 40°C u nasnennit or 97,33
no 104,0 xI1a (730—780 MM pr. c1.).

B coopunkax TV, HexoTOpux MY H BO MHOrHX NPaKTHYECKHX DYKOBOACTBaX 110
CaHITAPHON XHMHH B COCTaBe NPHJOMCHHA BMeloTCH Tabnuubl KOo(hHUHENTOB nepe-
cueta o6bema BO3AYXa K HOPManbHuIM yesosuaM (0°C w 101,33 xIla).

UncieHlibie 3HAYEHHS KOI(QGHUMEHTOB B 3THX TabGaHuax NpHBENEHb! C TOUHO-
CTbIo MO UETBEPTOr0 3Waka Ins TeMmnepatyp or § po 40°C c untepBanom B 19 1
nAasnennt or 730 no 780 MM PT. CT, ¢ HHTEPBAJIOM B 2 MM PT. CT.

Onuaxo Her npaxTHyecKkod HaJOGHOCTH B CTOJb MHOrOSHAYHBIX M CJTHIUKOM NOJ-
POOHEIX TabJHIAX, TAK KAK MaKCHMAajbHas NOrPElIHOCTh YETBIPEX3HAUHBIX KO3 (-
UHeHTOB cocrapaser pcero JaHwn ==0,006%. Cornacwo FOCT 12.1.005—76 morpe:w-
HOCTh HaMepeHHsi o6beMa BO3Ayxa He JOJKHA npeBmuarh ==10%, mostoMy TouHOCTS
KosdoduuHenTop nepecyeta Ha yposHe ==1% caenyer cunTaTh BNOJHE JAOCTATOU-

HOM.

I1PH/IOKEHHE 8

Koahduunentet K nas npusesenns obbemMa Bospyxa
K CTAHAapPTHLIM YCIOBHAM

Hasneune P, xITa/MmM pr. Cr,
© | 97,33/730 | 98,66/740 100/750 | 101,33/760 | 102,7/770 104/780
6 1,009 1,023 1,036 1,050 1,064 1,078
8 1,002 1,015 1,029 1,043 1,560 1,070
10 0,994 1,008 1,022 1,035 1,049 1,063
12 0,987 1,001 1,015 1,028 1,042 1,055
14 0,981 0,994 1,007 1,021 1,034 1,048
16 0,974 0,987 1,001 1,014 1,027 1,040
18 0,967 0,980 0,994 1,007 1,020 1,033
20 0,961 0,974 0,987 1,000 1,013 1,026
22 0,954 0,967 0,980 0,993 1,006 1,019
24 0,948 0,961 0,974 0,987 1,000 1,012
26 0,941 0,954 0,967 0,980 0,993 1,006
28 0,935 0,948 0,961 0,973 0,986 0,999
30 0,929 0,942 0,954 0,967 0,980 0,992
39 0,923 0,935 0,948 0,961 0,973 0,986
34 0,917 0,929 0,942 0,954 0,967 0,979
36 0,911 0,923 0,936 0,948 0,961 0,973
38 0,905 0,917 0,930 0,942 0,955 0,967
40 0,899 0,911 0,924 0,936 0,948 0,961




Hcxomuti koadunuent K, Nosn3ysch YNPOIIEHHOH TalaHied, HAXOZAT B COoT-
BETCTBHH CO CJeRYyloliell cxeMol:

K=Kraoa+8K1+8K py

rae AK; — nonpaska Ha TeMIepaTypy;

AK,— nonpaska na pasieHre.
1. YucaenHoe 3smauesdWe AABJEHAS P, nyTeM HCKAIOYEHHT ERUHHL, OKPYLJIAIOT

IO LEJOFO UHCHA, KPaTHOrO Aecstd (Pra6a)
P Prygy+-AP.

2. B rpade P Haxofar Koa(HUHEHT, COOTBETCTBYIONIHH 3ajaHHON TeMmmeparty-
pe. Ecan mudpa °C HewerHas, TO BRITHCHBAIOT SHaveHHe Kos(pHaUHeHTA NPH TEM-
neparype t+-1 (6amxaifimee cHH3y uuCO) H YBeNUUHBAIOT €ro TPeTHE sHaK Ha 3 enu-

Hiusl (T, e, npubasasior 0,003).
3, Ilonpasxky na AP onpezensior no- Tabupue NPONOPUHOHAABHLIX WACTeH, NpH-

BeJleHHOR (CHH3Y) OCHOBHOR TaGuHuEl,
IIpumepn. Tpebyercs onpelemuts Koatpdunuent K mast cneaylomyx mapa-

METPOB OKpYIKalollie#l Cpejsl:

M | £C | Pusprens | ProoatdP | KusatAKy | AKp K
1 18 750 75040 0,9944-0 0,000 0,994
2 5 788 78048 1,0784-0,003 0,010 1,091
3 23 743 7404-3 0,9614-0,003 0,004 0,968
4 29 732 ‘ 73042 0,929+0,003 0,003 0,938
5 22 781 ‘ 7801 1,019-+0 0,00t 1,020

B nepsom npumepe sHaueHHe HCKOMOrO Kos(duumenta Gepercss HENOCPEACTBEH-
Ho u3 rabmuuel, B rtex cayuasx, xorna uuppa #°C Hewerha (mphMepn 2, 3 u 4),
BLIINCHBAIOT Krags. COOTBETCTBYIOWNA Prgoq 1 temmeparype (f+1)°C u npubapas-

or ¥ wemy 0,003
Monpasky na #3jHWEK CAHHHL AP OUPEASNSIOT NO BeHOMOraTenbHofl Tabnuue

(ux anavenns snucansl B rpadgy AKp).
Bennuuy xosuunenrta K ONDeAEnsiOT KAk CyMMy HONPABOK Ha TeMNepaTypy

1 navaenne % Kraan (rpada K).
B npuMepe 5 BBHAY ueTHOCTH uMeppm #°C TONpaBKa Ha TeMOepaTypy oOT-

CYTCTBYeT.



COLEPXAHHUE

Metoniyeckiie YKa3aHHA Ha (OTOMETPHUECKOe ONpejeseHHe aNIOMBHESA, OXR-
Cli ANIOMHHHA M aJIOMOHHKEJEBOTO KaTajJW3aTopa B BO3AyXe

MeTonnyeckne yKkasaHHs Ha rasoxpoMmarorpaduueckoe onpene.neﬂne 6epmx-
AMs B BO3LyXe ve e e . .o .

MertoxHueckHe YKasallus Ha @oromerpuqecxoe onpeneneuue sanannx v ero
COeNHHEHNt B BO3AyXe . .

MeTtonnueckue yKkasaHHs Ha ¢01-0Merpauecxoe onpeneneﬁne Bonb(bpaua
BOAL(GPAMOBOro aHrHApHAa M KapO6Haa BodndpaMa B BO3AYyXE . . . .

MeroanyeckHe yKasaHHs Ha Konopm«erpmecxoe onpene.neﬂne repMaHusa "
ero COeRMHEHHH B BO3AyXe . .

MeTonuyeckie YyxasaHHA Ha (borome-rpuqecxoe onpene.ueune Ko6amsTa ®
ero cOeiXHeHH# B BO3AYXE . . .

Metoauyeckue yxaaamm Ha @omuerpxqecxoe onpene.ueune coexmuemu’( Map
raiua B CO3Ayxe . . - .

Meroauyeckie yxaaarmn Ha q:orouerpuqecx(oe onpene.nemae uezm ®
BO3JYXe

Merozmqecwe yxasamm Ha QJOTOMeTquecxoe onpenenenne MomaCSzera 1
ero COeANHEHHA B BO3AYyXe . . .

MeToanyecKkHe yKa3aHHS Ha q)o‘roue'rpaqecxoe onpeneneﬂue MBIIIBAKOBHCTO-
ro BQAOpOAZ B BO3AYXE . .+ . . .o .

MeTropHuecKkHe YKa3aHHs Ha q)orome‘rpuqet:xoe onpene.nehue MBIILIbSKOBH-
CTOrO AHTHAPHJ2 ¥ APYFHX COeJIHHEeHHH TPexXBaJICHTHOTO MHIUIbRKA B BO3NYXe

MeToauyeckHe YKa3aHHS Ha KOJOPHMETPHYECKOe ONpEREeNeHHe NapoB PTYTH
B BO3AYXe

MeTomeckite yxasamm Ha qu-romeTpuqecxoe onpenenesme nonopacmopu-
MpIX COEMINIEHiT HIIkeAst B BO3RyXe .

Meroanyeckne yxasaHns Ha (pOTomeTpuqecxoe n nonzporpacpﬂqecxoe onpe-
aefedHe ceJieHa N CeneHHCTOrO aHrHApHAa B BO3LyXe . . . .

Mertoanyeckie yxasaHHa Ha (OTOMETPHueckoe OmpeneseHHe TanTana u ero
coguileHIif B BO3LYX . . .

Mertoanueckne yxka3amis 1a q:oroumpnuccuoe onpenenenne THTaUA H ero

COBANHEHNT B BO3AYXE - * * * . . . . . e e e e
MeTtonHuecKHe yxka3aunHs Ha (OTOMETpHUECKCe oOnpeieseHHe  TeTPasTHI-
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