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VTBEPXKIAIO.
3amMecTaTeab [JIABHOTO rocyLapCcTBEHHOTO
cannurapHoro epava CCCP A, WM. SAMUEHKC
18 anpens 1977 r.

Ne 168377

METOOHYECKHE YKA3AHNY
HA ®OTOMETPUYECKOE ONPEJAEJAEHUE CYMMBblI OBLHOOCHOBHDLIX
KAPBOHOBBIX KHCJOT IrPynmnsl ¢;—C; B BO3IAYXE
MTPON3BOACTBEHHBIX HNOMENEHUHA

1. O6Gmas yacrs

1. Onpepenenye OCHOBAHO Ha TNepeBefieHHH KapOOHOBEIX KHCIOT B METHJOBHE
9QHpL, B3aHMOJEHCTBHH NOCJHENHHX C TMAPOKCHIAMHHOM M XJODHHIM JRKEIe3oM ¢C
06pa30BaHHeM OKPAIIGHHOro FHAPOKCAMOBOTO KOMILIEKca.

2. Tlpegen obnapyxenns 10 MXT B anajusupyemom ofbeme pacTsopa,

3. Hpenen o6Hapyxenus B Bosnyxe 0,25—5,0 mr/m® (pacuerHas).

4, OnpeleseHHIo He MeWIAlOT: MMHepajhbHBe KHCJOTLl, CIUPTH, ALETOH, JHHHJ,
CNOMXHHEIE JETYUHE S(UPH KAPGOHOBEIX KHCNOT,

5. IlpenensHo AonyCTHMBIE KOHUEHTPAUMH B BO3JAyXe:

MYpaBBHHOA KHCAOTH~—] Mr/md; yKcycHO® XuCHOTH —35 Mr/M3;IPONKOHOBOK —
2 wr/m%; macnaHoli — 10 Mr/m®; Banepnanosoft — B mr/M®; KanporoBoH -— 5 Mr/m,

11, PeaxkTsh M anmaparypa

6. TIpuMensieMsie PEAKTHBH ®H DACTBOPH.

Craunaprastii pactBop Ne 1 TOTOBAT U3 NEPErHAHHOH KHCAOTHL  CJAGHYIOLLHM
06pasoM: B MEPHYX KOJ0y BMecTHMOCThIO 25 Mui BHocAT 10—I6 Mo MeTanona
B3BEWIHBAIOT .HA aHaJWTHYecKMX BecaX. JloGasasior 0,2—0,3 Mi ompemenseMoft
K. JIOTH ¥ BHOBbL B3aBemnsapT, QO6BeM pacrBopa JOBOAAT A0 METKM  METHJIOBHIM
€l pToM M HepeMewHBAT, 110 PA3HOCTH MEWAY BTOPHM H NEPBHIM B3RelIUBaHWEM
0 , 2JeNfIOT HaBeCKy KHCJIOTH K PACCUHTHIBAIOT COHEPIKaHHE ee B 1 MM,

Crampaptumii pactBop Ne 2 ¢ cojepxaduem 0,1 mr B | Ma TOTOBAT COOTBET-
cTeylomnn pasbasnenuemM pacTsopa Ne 1 Meranosou,

PacTtBop yCTOHUEB B TeyeHHe IBYX AHell.

Meranon, x4, 'OCT 6996—67, ocyuienHRll MeTaniWueckuM wmarsueM. B kpy-
FioJOHHYIO KOJGY ¢ o6paTHelM XONOAMJLHHKOM nomemakor 0,5 r #ona, B r Maraug’
# 50—T75 ma Meradosna. Cmech HarpeBaioT Ha BOJAHOH GaHe ¢ NOMOIIBIO 3aKPHTOH
LFOTRH, Tak KaK B De3yJbTaTe peakKuuH Bhielserci BoXOPof. Ecaw npu sToM He
ny 4cxonuT GYpHOTO BHIIeNEHHA BOZOpOoAa, TO nobasasior emte 05 r fona u marpe-
B: T CMech A0 TeX IOP, MOKa Bech MarHuil He NPeBPATHTCH B METHJAT  MAariHA.
3arem npubasasor eme 900 MaA MeTaHONA H CMECH RMIATAT ¢ OOPAaTHHM XONOAHNE.
HUKoM B TeqeHue 30 MHH, METAHOJ OTrOHAKT, npe}loxpansm OT BJarH, Xpaﬂsrr B
¢ sHKe C XOPOouo npurepToll npobkol,

Wox, TOCT 4159—64,

Cnupr stunosuit 96°, ['OCT 5963—67, obGpaborannuil efAxuM Kann. Jna 3toro
x 100 ma cnupra pobasasior 20 r eXXoro Kaj, TiepEMEMMBAIOT 3 OCTaBJIT CTOATEH
2 u, 3artem neperoHsIoT npu 78°

Kaau zaxoe, FOCT 4203—65.

Cepnas xucyora, TOCT 4204—66,

Tunpoxcunamun ruapoxiopun, 'OCT 5456—686, 4 1. pacTBop.

1§§an enrufi, IOCT 4328—66, 4 u., pacrsop u 0,05 H. BoxHO-cHHPTOROH pacTBOp
l.

Corzauaa kucaora, TOCT 3118—67, 4 1. pacTrop. N

XKeneso Tpexzsopucroe §-Boguoe, IOCT 4147—74, 1,6%-nuiii paersop p 0,5 n,
conmHON KHCIGTE.

Qenondranens, TOCT 6850—72, 0,5%-uuiii cm?roaoﬁ PacTBOP.

Cunuxarcis Maprke ACM’c senmyunoit sepes 0,0—2 Mu.



Cunnkarens, o6pabaThibaloT passefeHHON conaHol kucaoroit (1:1) mpu Harpe-
Bauuy (60—80°), nepmopwweckw noMmelinBast, KHCNOTY MERSAIOT, NOKa LOCTeNHAS He
68')1@1' GecuseTHOH. 3aTeM CHJMKaresn OTMHIBAIOT BOJKOI OT HOHOB XJoOpa, CyLIAT IpPH
105° 1 arkTusupylor B Teuerde 30 Mum npu 200—250°, Xpauar cuiukaresb B NOCYAE
¢ Xopouio upHTEPTOl MPOGKOH,

7. IlpuMenseMte NOCYAa 1 npHOOPEL

AcnipayHoRHOe YCTPORCTBO,

BunousmeHeHHbe TOFIOTHTeAbHEIE IPHGOPH 3afinesa (cM. pue. 9).

Konbrr mepusie, FOCT 1770—74, sMecTuMocTeio 10, 25, 50 n 100 M,

IMunerku, TOCT 20292—74, pMmectuMocTbio I, 2, B, 10 My ¢ JeNeHHAMH  Ha
0,61 ® 0,1 ma.

[TpoGupKku KOJNOPHMETPHYECKMe INIOCKONOHHEIe H3 GeCHBETHOIC CTeKAa, ¢ IPH-
TepTeIMH npobkamu, BeicoToft 120 MM ¥ BHyTpeHHHM puamerpoM 15 MM.

Ualky BHIapHTeNbHbE, d==4—6 CM.

Bonanaa 6Gans.

Kpyraoponnas xon6a Ha 2 J

Q6paTHBIll XONORHNBHEK,

Xonoauabuuk Jlubuxa mnpsMoit.

Hedaermarop.

OnexTpHUECKAR IJIHTKA 3aKpHITas.

Cnextpodoromerp HJH (HOTOS/IEKTPOKOJIOPHMETD,

If1. Ot6op npoGul BO3Ayxa

8. Boalyx acnupHPYIOT CO CKOPOCTHIO | JI/MHH Yepes BHAOH3MEHEHHBIi NMOMVIOTH-
TenbHB npHGOp 3aiiLeBa, HanoJHEHHHH 2 r chimMKarens. JIisn ompenenemHs !y
10K mypaBeuHON KHCJOTH crexyer otofpaTh 40 J BO3ZyXa; MR YKCYCHOH, Basje-
DPHAHOBOM, KaNpOHOBOX — 8 J, A MaCHfiHOM ~— 4 JI, ANA TPONHUOHOBOK — 2 JI,

1V. Onucanue onpepeneHust

9. Cunukarenn TepeHoCsiT B NPOGHPKY ¢ npureproil npobxkok, sanmsalor 6 Ma
31aHOMa M OCTABJSIOT Ha 60 MMH, NepHOJAMUeCKH BCTpAx#Bad, JJaa awanusa 3 Mi
NPOSPaYHOTO PACTBOPA NOMEMAIOT B BHIAPHTENLHYI HamKy., KHCHOTH NepeBOmAT
# HATPHCBLIE COJIM NYTEM OCTOPOXHOM HefiTpasmsauuy npoGut 0,06 . BOmHO-CHHPTO-
BeM pactBopom (lul) eaxoro Harpa B mpHcyTerBME 1 kammm QeHosdTatenHa, Yam-
Ky NOMCLLAIOT 1la BOASHYI0 Ganio, Harperyio xo 90—905° nas yxaJieHus pacTBOPHTE,
Bmecre ¢ paCTBOPHTENEM HCIAPSIOTCA H JIETYYHe CJONHEE SOUPH, €CIH OHM NPHCYT-
CTBYIOT B mpoGe.

Cyxoit ocTatox cosieli kapGOHOBHIX KMCIOT NOJCYIUHBAIOT B SKCHKAaTOpe (23 1)
UM B cylumabHoMm wxady mpu 80° (30 mum), pacrsopsior B (1,5 MI MeraHoma ¢ Zo-
6apsenneM | KanJM CePHOH KHCJHOTH (APOOHEIMH NOPUHAMM) H IIEPEHOCHT B KOJO-
PHMETpHUECKYI0 NpoGHPKY c nMpureproi npobxoft. Pactsop B mpobupKe OCTaBAZIOT
Ha 30 MHH npH KOMHaTHOH TemmepaType JJist 06pasoBaHMg MeTHJOBoro sgupa. Ilo
HCTEYEHUH YKasaHHOro BpeMmenH BHocAT no 0,2 Ma 4 H, pacTBopa THAPOKCHIAMHHA,
0,6 Ma 4 n. pacTBOpa €AKOTrO HAaTPa,H OCTABAAIT Ha 16 Mun nia obpasoBaHus rAA-
pokcaMaToB, 3aTeM mobasialoT mo | Kanie qﬁenompwanenna H HeHTPaJu3yIoT CO-
JepaHMoe 4 H, PacTBOPOM coNAHOH KHcsoThl. [lasee Bo Bce MPoGUPKM BHOCAT 1O
2,5 Ma 1,6%-Horo pacTBOpa XJIOPHOro XKejesa, INepeMeuIdBaloT K (OTOMCTPHPYIOT
TIpH AABHe BOAHbL 490 HM B KIOBETax C TOJNMIHHOK cios 10 MM OTHOCHTENHHO KOHTPO-
Ji51, KOTOPHIY TOTOBAT aHaJOrHiHO npobaM.

Conepxanye KHCAOTH B aHANH3HPyeMOM 00BbeMe npolbl ONPeleNsiT o Kajud-
POBOYHOMY rpauky, AR NOCTPOEHHR KOTOPOro IOTOBAT IUKaJNy CTAaHHAAPTOB corviace
Ho Taba. 81,

TIpu COBMECTHOM NPHCYTCTBHH B BO3JLYXe HECKO/IbKHX KHCAOT IJs IPHFOTOB-
JIEHRA WKafH MCNOJNB3YIOT CTAaHLAPTHHIA pacTBOp Kap8UHOBOH KHCJIOTH TpYHIB
C,—Cg, nauGonee TOXCHUHOM HJM copepaliefics B BO3AYXe B G0JbINeM KOJUYECTBE.

Tipo6upku wkajisl 06paGaTHBAOT aHAJNOTHYHO Npo6aM, MaMEPSIOT  ONTHYECKHe
NJIOTHOCTH PacTBOPOB i crpoaT rpaduk, Ulxkanofl cravfapToB MOKHO NOJNB30BATHCA
H 7T BHSYaNbHOTO ONpejeseHus, B aToM cayuae ee rOTOBAT B KOJMODHMETPHIECKHX
npobupKax OJXHOBPEMEHHO ¢ MpoGaMmy,
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Tadauia §.
xasa crangapros

Crauxaprasiit c c
hy pacrBop KHc- epras ojiepacaniie
CTa}xJX-ap'ra JIOTEHI C COZep- MeT“f ;1{ o, KHeaora, KHCJIOTHI,
KanHeM Kanesb MKT
00 mxr/ma, M
1 0 L5 1 4]
2 0,1 L4 1 10
3 0,2 1,3 1 20
4 0.4 1,1 1 A0
5 .6 Q.9 1 50
8 0.8 0,8 1 80
7 1,0 0,5 1 100

Konnentpanuio kapbonososl KHCJAOTE B MI/M3 BO3Ayxa X BHUHCAfIOT Mo hopmyae:
P p

Y GV,
- VV20 !
rne (G — KOJMNECTBO KapBOHOBOH KHCJIOTH, HafiieHHoe B aHaMH3upyeMmom ofbemMe

Npobhl, MKT;
Vi~ obmufl ofbeM npobu, ML
¥V — oBbem npobH, BIUTHE LA aHaalksa, MJ;
Voo — obbeMm BO3AYXA, B3ATHIH ANA AaHANH3a | upnseuemui’[ K CTARA2ZPTHHIM
YCAOBHAM 10 opmyde (CM. NPHAOKeEHHE), J.
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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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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
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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 . .
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