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BBEJIEHHUE

DKcnIyaranus psga o0beKTOB (pe3epByapoB, CIUBHBIX M HAJTMBHBIX 3CTaKaJl, OYUCTHAIX
COOpyXeHHM ¥ T.0.) Ha mpeanpusatuax I ockomuedtenponaykra PCOCP compoBoxmaeTcs
BHIJICTICHHEM B aTMocdepy IapoB HeTeIpOAYKTOB, COCTOSAIINX B OCHOBHOH cBoelt Macce u3
yriieBoZopoXoB. Ilpu skciutyaramuy KOTENBHBIX BMECTE C [BIMOBBIME Ta3aMHu B aTrMmocdepy
OIaJa0T OKCHIEI a30Ta, YIJiepoa, Cephl, B3BEIIECHHBIE BEIECTBA (TBEP/Ibie YACTHIBL).

HacTtosras MeTouka IpetHa3Hatdesa AT OKa3aHys TOMOINH pabOTHUKAM NPEAIPHATHH
O OIpelNeleHUI0 KOMMYeCTBa d COCTaBa BBIOPOCOB IIpU IIPOBEACHWM WHBEHTAPHU3AIHA
HCTOYHWKOB BHIOpOCAa 3arpsA3HSIONMX BEIIECTB B aTMocdepy, pe3ynpTaTbl KOTOPOH

HCIIONB3YIOTCA IPU pa3pa60T1<e HOPM IIPEOCIbHO AOITYCTUMBIX BI:IGpOCOB 9THUX BCIIECTRB.
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1. AICTOYHUKHU BbIGPOCOB BPEJHBIX BEIIIECTB B ATMOC®EPY

[IpowsBoACTBeHHBIE  BHIOPOCKI B INIPOMBIIUIEHHOCTH — HOApasjendioTcss  Ha
OpraHM30BaHHEIC X HEOPraHH30BaHHKIC.
OpraHu3oBaHHbIe BBHIOPOCEL — 93TO BBIOPOCH, KOTOpBIE OTBOAATCA B arMocdepy ¢
HOMOIIBIO CIEIHATBHO COOPYKEHHBIX I'a30X0J(0B; K HEOPraHW3OBAHHBIM OTHOCSTCS BBIODOCEHI,
KOTOpBIE IO YCIOBHSM IPOMSBOACTBA He OOBEAMHEHBHI B KOJUIEKTOPHl [UIA BBIOpoca B
atMocdepy.
Hcrounnkamy BBIIEICHHA YIJICBOIOPOIOB B aTMOC(HEPY ABIISIOTCA:
- pesepByaphl JJIs XpaHeHUs He(TEIPOAYKTOB;
- KeNe3sHOJOPOKHBHE W  AaBTOUMCTEPHBl, CIHBHO-HAIMBHBIC yCTpoiicTBa  JUIA
HEPTENPOIYKTOR;

- Oen3obaxy 3arpaBIAIOIIXCS aBTOMOOHIIETH;

- ammapaTypa M TEXHOJIOTHYeCKoe 00OpYyJOBaHME, DACIIONOXEHHBIE HA OTKPBITHIX
IUTOLIAAKAX;

- TIOMEUIeHNs, B KOTOPBIX YCTAHOBJICHKI alliapaThl B TEXHOIOTHIeCKoe 000py0BaHHMC;

- TPYIBI-OTCTOMHUKY, HE(PTEIIOBYIIKH U JPYTHe 00BHEKTHL.

Beibpocel B armocdepy Tra3OBO3IYLIHOM CMECH, COAEpXKAINEH YIIeBOZOPOIEL,
IOPOUCXOJAT depe3 BeHTHIALMOHHEIE TPYObl M (OHapH, JBIXaTEIbHBIE KJIallaHbl, IOPIOBHHEI
KENMC3HOJOPOXKHBIX U aBTOMOOH/IBHBIX LMCTEpH, OcH300akoB aBTOMOOHMIEH, CaNbHUKH,
1po600TOOPHEIE YCTPOHCTBa, 3aMepHBIE JIIOKH, CU(OHHBIE KPAHBI, JTIOKH KOJIOICB U T. 1.

VcTounrikaMu BBIOPOCOB OKCHJIOB YITIEpOJa, CEPHl M a30Ta, a TAKXKE TBEPABIX YaCTHI]

ABJISIIOTCA IBIMOBBIC Tp}’GBI KOTCIIbHBIX.



6

2. ONPEJAEJIEHME KOJTMYECTBA BPEJHBIX BEIIIECTB,
BBIBPACBIBAEMbBIX B ATMOC®EPY

2.1 TIpu 3KCIITyaTAIAHA Pe3epByapoB

MetoauKa mIpeaycMaTpHBaeT OMpeAeNICHHE BBIOPOCOB YIIEBOJOPONOB B arMocdepy
BCIIE/ICTBHE NCIIAPEHUS He(TEIMPOIYKTOB IIPH IIpHEMe, XPaHCHHUH U OTILYCKE UX U3 Pe3epByaposB,
000pyI0BaHHBIX B COOTBeTCTBHY ¢ IIpaBrnamu /1/.

MaxcumansHsli BeIOpoc (M, METPOB B CEKyHY), BENTHUYHHA KOTOPOTO HCIIONB3YETCI B
pacdeTax HOPM HIpPeIebHO AOMyCTHMOTO MM BPEMEHHO coryacoBanHoro Bbibpoca (ITJIB wmm
BCB), umeer MecTo B Hamboiee Xapkuii Mecsi] rofia IpH IpHeMe HE(DTCIPOMYKTOB B
pesepByapsl. OH onpeneincH mo Gopmyie:

M=V-C, @

rae V — o6beM rasoBO3AYIIHOM CMECH, BHIOpaceiBaeMON H3 pe3epByapa B €IHHHILY
BpEMEHH BO BpEMS 3aKkaykd, M%/C; IPHHUAMAETCS pAaBHBIM IPOM3BOAUTENLHOCTH 3aKAuKH,
ompenenseMoit HMcxoAd Hu3 o0bEMa IPHHEATOTO B  pe3epByap HedTempoIykTa H
HPOMODKUTEILHOCTH 3aKauKH;

C - MaxcuMalbHAd KOHICHTpAI|s YITIEBOAOPOJOB B BBIOpocax, r/m®. Meroamka
ompeneneHNs KOHIIEHTPANH YITIeBOJIOPOAOB IPUBEAEHA B TIPHIIOKEHHH.

KommgecTBo yrieBozoponos, BeiOpaceiBaeMbix B arMocdepy 3a roa (G, TOHH B Tox) U3
OJIHOTO pe3epByapa WIIH IPYIIILI Pe3epByapoB, 00bEIMHEHHBIX B OXUH HCTOYHHK, OMPEICIICTCT
CYMMHpOBaHHEM IIOTeph HedTempoaykToB B BeceHHe-neTHu# (GBN.) U oceHHe-3umHmi (Go3.)
nepuoAel, paccunThiBacMelx 1o «Hopmam ecTecTBeHHOW yOBUIM HedTEIpOAyKTOB IPH IIpHEME,
XpaHEeHWH, OTIycke M TpaHCHOPMUPOBaHUMY, YTBEPKAEHHBHIM IOCTaHOBIeHHEM IoccHaba
CCCP Ne40 ot 26.03.86 roga.

G = Gur + Gos, @))]

Jl1s HedrermpoaykTor 1 ¥ 2 TPYNIE BRIGPOC 3@ KaXKIBIA IEpUOA TOJA ONpenesercs 1o
dopmye:
Gpulos) = +mp +n3 - 1) - Gy 1072 3),

rie N ¥ n; — HOPMBI €CTECTBEHHOU YOBUTH He(TEHIPOIYKTOB, COOTBETCTBEHHO, IIPH
HpreMe B Pe3epByaphl ¥ XPaHEHHN 0 OJHOTO Mecsma M COOTBETCTBYIOINHX 30HBI U IEPHOTA
roza, Kr/T;

n3 - HOPMBI ECTECTBEHHON YObUIH He(TenpoyKTOB IIPK XpaHEHNH CBBINIE 1 Mecsna Uil
COOTBETCTBYIOIINX 30HBI ¥ IEPHOJA TOfA, KI/TMec;

T — IPOIODKHUTENFHOCTS XPAHEHNS 3a BEMeToM | Mecsna, Mec.

Ecny mpoJoJDKUTENbHOCTh XpaHEeHUS He(TemponyKTOB MeHee 1 Mecda, HOpMa n3 He
VUUTHIBACTCS;

GH — KonmmyecTBO HedTEHNpOXYKTa, IPHWHITOTO B PE3EPBYaphl 3a COOTBETCTBYIOMIMH
[epHOJ roja, TOHH.

Jins ocTanbHBIX HeTenpoXyKToB (3,4,5,6 rpymn):

Geim(03) = (ng + n3- 1) - Gu - 1073 4,
Iie N4 — HOPMA ECTECTBEHHON YORITH HedTeNpONYKTOB IIPH IpHEMe H XpaHeHHH IO

OJIHOTO MecsIa JJI1 COOTBETCTBYIOIIMX 30H U Iepro/a roja, KI/T;
OcranpHble 0603HaYeHHE Te e, 9To B (3).



JUia HedTenponykros 5,6 rpynm n3 = 0.

IIpumep. Paccuutate BHIOPOCH! YTIEBOJOPOAOB OT JABYX MCTOUHMKOB MPENNPUSTHS [0
obecrieueHHI0 He(PTENpPOXyKTaMH, PACIIOJOXEHHOTO B IOXHON KiMMmarudeckoil 3ome. Omuu
HMCTOYHUK IpeJCTaBisieT co00f TpyNIy M3 4YeThlpeX pe3epByapoB € aBTOMOOHIILHBIMH
6ensuHaMi BMecTHMOCTBIO 5000 M® Kakapli, ABa M3 KOTOPHIX OGOPYAOBAaHBI IOHTOHAMH.
Bropoii — rpynna u3 IByx pe3epByapoB BMeCTHMOCTHIO S000 M* KaxIIbIil — ¢ Ma3yTaMH.

B BecenHe-nernuit nepron npuaaTo GersmHa 100000 M?, B oceHne-3umumin - 70000 M>.
W3 Hux B pe3epByaphl, 060pyI0BaHHBIE IOHTOHAMH, COOTBEeTCTBeHHO 60000 M* 1 45000 M.

Masyra B Becenne-neTHEl nepuoz npuaiato 300000 M, B oceHne-3umumid — 200000 M°.

CpenHss IIOTHOCTH YKa3aHHBIX HE(TenpOAYKTOB, COOTBETCTBeHHO, 0,72 u 0,95 T/M°.

ITo pesynsTaTam H3MepeHNH IPOU3BOAUTENBHOCTE 3aKaUKH YKa3aHHBIX HE(QTEOpOyKTOB
B pe3epByap cocrasisieT 400 m*/4. KoHIeHTpamus yrieBoZOpOAOB B BHIOpOcax IpH 3aKauke B
Hamboyiee XapKWi IepHoj] roja: U3 pe3epByapa ¢ OeHsuHoMm Oe3 momtoHa — 1600 r/m°; ¢
noHToHoM — 400 r/M*; U3 pesepByapa ¢ MazyToM — 2 /M.

Pacyer.

O6beM ra3oBo3AyIIHON CMECH, BHIOpackIBacMoil U3 pe3epByapa B €ANHUILY BPEMEHHU IIpH
3aKauke He)TenpoIyKTOB

v, 400

V=——=0,11 M
T 3600
MaxkcumanbHbii BHIOPOC YTI€BOZOPOIOB U3 pe3epByapoB ¢ GEH3HHAMU COCTABUT:
- 6e3mouroHa M, + 1600 = 176 r/c;
- cmoHTOHOM M, - 400 = 44 1/c;

- cMazytoM M; - 2 = 0,22 r/c.

OGopaurBaeMOCTh pPe3€PBYapoOB ¢ OEH3UHAMH:

03 IIOHTOHA B BeCeHHe-JIETHHIU IIEPHOJ, YTO COOTBETCTBYET JUIUTENBHOCTH XpaHeHus 1,5
Me€C; B OCEHHe-3UMHUI ITepro; INIUTEIHHOCTh XpaHeHus 2,4 Mec;

C IIOHTOHOM B BeCEHHe-JeTHHH HEPHOJ], YTO COOTBETCTBYET JIMTEIHHOCTH XpaHEHHs 1
Mec; B OCCHHE-3UMHHUI Nepro WK IUTSIBHOCTS Xpanernus 1,33 mec.

HopMel ecTecTBeHHOH YOBLTM aBTOMOOWIBHOrO OCH3WMHA IpH NpUeME B Ha3eMHBIA
pesepByap BMecTEMOCTBIO Gonee 2000 M* s KuMaTHdecKoi 30HEI Ny =0,27 KI/T B BECEHHE-
getnu# nepuoxn u 0,17 XI/T B OCeHHE-3MMHUI; NpU XpaHEHHH IO OZHOTO Mecsia B TeX Xe
yenopusx ny =0,48 xr/t u 0,15 Kr/T; Ipu XpaHeHUH CBBIIE OXHOTO Mecsina ns =0,46 Kr/T.Mec. 1
0,13 xr/T.mec.

Jluist pesepByapa ¢ HOHTOHOM, COOTBETCTBEHHO, Ny =0,14 xr/T 1 0,06 kr/T; np =0,11 Kr/T ®
0,05 xr/T; npy XpaHEeHUH CBHIIIE OJHOTO Mecsina n3 =0,46 xr/1.mec. u 0,13 kr/T.Mec.

[onoBoit BEIOpOC yIiIEBOJOPOZOB B arMocdepy U3 pe3epByapoB ¢ OEH3MHAME COCTABUT:

Gi =[(0,27 + 0,48 + 0,46 - 0,5) - 0,72 - 40000 + (0,14 + 0,11) - 0,72 - 60000 + (0,17 + 0,15 +
0,13 - 1,4)- 0,72 - 25000 + (0,06 + 0,05 + 0,05 - 0,33) - 0,72 - 45000] - 10 ** = 52,2 1/rop.

Hopma ectectBennoil yOBUIM MasyTa Ipu IIpMeMe W XpaHEHWH O OJHOTO Mecslla B
HA3eMHOM pe3epByape Uil 3 KIMMaTHYecKoil 30HHI B BECEHHE-JIETHUH U OCeHHE-3UMHHH
nepuogsl M; = 0,12 kr/t.

[omoBoit BEIOpOC YIIIEBOIOPOJOB M3 PE3EPBYAPOB C Ma3yTOM COCTaBHT:

G, =(300000 - 0,95 - 0,12 + 200000 - 0,95 - 0,12) - 10 " =57 Toun/rox.

2.2. Ilpu HanMBe B TPAHCHOPTHBIE CPEACTBA

Hanus He(TEmpORYKTOB OCYINECTBIAETCA B JKEIE3HOAOPOKHBIE, aBTOMOOHIbHBIE
LCTEPHBI, B MOPCKHE U PEYHBIE CYIA.
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MakcuMabHbI BRIOPOC YITIEBOAOPOIOB IIPH HATMBE B TPAHCIOPTHBIE CPECTBA BCEX
BUJIOB HeTelIpoyKToB onpenensercs mo gopmyie (1).

l'omoso#i  BHIOPOC ~ YTIEBOXOPOAOB IpH  3AMOJIHCHWM TPAHCIOPTHEIX — CPEACTB
HedrenpoxykTamu 1,2,3,4 rpynn ompenernsercs B cooTBeTcTBuu ¢ «HopMamu ecTecTBEHHOM
yOBUTH HebTEIIPOTYKTOB IIPH OTILYCKE B TPAHCIIOPTHEIE CpeacTBay (2).

G=(m Ger+tn -Goz.): 1073 (5),

A€ Np U Ny — HOPMBI €CTECTBEHHOH YOBUIM HE(DTEIPONYKTOB, COOTBETCTBEHHO, B
BECEHHE-JICTHHUH 1 OCEHHEe-3UMHUI IIEPHOBI ISk COOTBETCTBYIOMIEN 30HEI, KI/T;

KomuuecTsBo yrieBomoponoB, BBIOpacHIBAGMEIX B arMocdepy NpH 3amoiHCHUH
TpPaHCIIOPTHBIX CPENCTB HePTENPOIYKTaMH 5 U 6 IpyII oupeiessieTes mo GopMyIie:

G=Vrox ' qy, M
roe  Vrom — o0beM He(dTelmpoayKkTa, OTIPYXEHHOIO B TPaHCIOPTHEIE CPEICTBA B
TeUYeHHe roja, M>;
q ¢ — YZenbHBIE IOTEPH YIIEBOAOPOIOB B arMocdepy mpu oTmycke 1 M> MpoxaykTa mpu
€r0 CpeXHEro0Bo TeMIleparype, T/ M*, mpuHUMaeTcs 1o Tabi. 1.

Tabmuna 1
VIenbHEIE IOTEpH YITIEBOAOPOAOB MPH 3aKaUKe HE(TEIPOMyKTOB
Hedrenponyxrs q.- 10°° (1/ M®) npu TemMnepatype, °C
25 50 75
Jv3enpHOe TOIIMBO * 20 47 74
Masyt 16 38 60
Macmno 4 9 14

%) KpoMe TOILTHBA TH3EIHHOTO 3AMHET0» H «APKTHUIECKOTOY.

IIpumep. Ilpemupusare no oGecrmeucHHI0 HedTEHPOAYKTaMH pacmoloXeHa B 3
KIEMaTdeckoi 30He. OnpenenuTh MakCUMATBHBIH M TOIOBOI BHIOPOC YIIIEBOXOPOIOB IIPU
HaJIMBE JKEJIe3HOJOPOXKHBIX IIMCTEPH, €CNH 3a rox orrpyxeHo 60000 m*> aBToOEH3HMHOB, B TOM
qrcne B ocenHe-3uMHmif nepuox 20000 m?; mazyta — 100000 m>.

IIpon3BoAUTENEHOCTE 3aKauKy IcTepH Oensunamu 200 M>/4, MasyTom - 400 m3/u.

MaxkcumanpHas KOHIIEHTpaus YIJIeBOJOPOZOB B BRIOpocax ra3’oBO3AYUIHON CMECH NpH
nanuse Gensuna cocrasnser 750 r/v?, Mazyrta — 1,8 r/m3.

Cpemueronosas Temneparypa mazyta 50 °C.

Pacuer.

O0BeM Ta30BO3AYINHON CMECH, BBHIOPAchIBAEMOW W3 JKETEe3HONOPOXHBIX IUCTEPH B
€IMHUIY BPEMEHH IIPH 3aKauKe:

Oensuna Vg= 2—00- =0,056 m*/c
3600

Mazyta Vy= ~490— = 0,11 m%c.
3600

MaxkcuManbHbIH BHIOPOC YITIEBOJOPOAOB [IPH 3aKa4Ke COCTABUT:

6emsuna Ms= 0,056 - 750 = 41,67 r/c

masyra My,= 0,11 - 1,8 = 0,198 r/c.

Hopma ectecTBeHHO# yOBITH aBTOGSH3MHA IPY HATHBE B KENE3HOAOPOKHBIE [MCTEPHBI
B BeCeHHe-JIeTHHI eprox coctapigeT 0,21 kr/tT, B ocenne-3uMuuii — 0,13 Kr/T.

VY nensnsie notepu MasyTa 1pu S0 °C cocrasistor 38 - 10 AT

I'omoBeie BRIOPOCH! YTIIEBOZOPOIOB HPH OTIYCKE
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6ensunoB — Gg =(0,21 - 40000 - 0,72 + 0,13 -20000 - 0,72) =7,92 ToHH/TOA,

masyTa— G, = 100000- 38 - 10 ~°= 3.8 Toun/rox.
2.3. OT Bucnapenus ¢ OTKPHITBIX NOBEPXHOCTEH 3eMIISIHBIX aM0apoB st Ma3yTa

MaxkcumanbHbIid BHIOPOC YrIeBOJOPOXOB, IPaMM B CEKYHAY, ¢ HOBEPXHOCTH HCHAPEHHUS
3eMJITHOr0 ambapa onpeziensiercs no hopmyne:

-2t ™
2592
rae n — HOpMa €CTECTBCHHOH Y6I>IHI/I Masyra B BeCEeHHE-JICTHUH nepuoa st

COOTBETCTBYIOLICH KIAMATAYCCKOM 30HEL, Kr/M® B MecsIL;

F — nnomanp ucnapeHust NOBEPXHOCTH M

2592 — koadunmenHT nmepeBoga Kr/Mec. B I/c.

T'onoBoe KOJNMYECTBO YINIEBOJOPOIOB, BhIOpacsiBaeMbix B arMocdepy, TOHH/TOH,
ompezensgercs B cooreeTcTBAM ¢ «HopmaMu ecTecTBeHHOM yObIUTH Ma3yTa IIpH pHEME, OTIYCKeE,
XpaHEHHH B OTKPBITHIX 3eMIISTHBIX aMOapax».

G=(m+mn) 6F - 1073 8

ITIe Dy B Ny — HOPMBI €CTECTBEHHOH YOBUIH, COOTBETCTBEHHO, B BECEHHE-JIETHHH U
OCeHHe-3\MHHH IEPAOIE, KI/ M> MECSLL;

6 — KOJITYECTBO MECSIEB B KaXKAOM MEPHOIE roja.

ITIpumep. OnpenennTs BEIOPOCH YIIIEBOXOPOIOB B aTMOCdepy IIpU XpaHeHUHA Ma3yTa B
OTKPHITOM 3eM/HOM ambape B 3 KIMMATHYeCKOH 30HE, €CTH IIOBEPXHOCTH HCIIApeHHs
cocTapmget F=5000 m’.

Pacuer.

Hopwme! ecrecTBeHHOM yOBUIM Ma3yTa HpH IPUEME, OTIYCKE M XPAaHEHHH B OTKPHITOM
3eMIIIHOM aMGape B 3 KIMMATHIECKOH 30HE B BECEHHE-JIETHHI IepHoj cocTasiser 2,88 kr/m” B
Mecs, B OCEHHE-3UMHMH — 2,16 kr/M° B MecsIL.

MaxcumanbHblil BLIGpoc onpeenseM mo Gopmyie (7)

= 2885000 _ 627 1vc %)
2592
T'onoBoii BEIOpOC YTIEBOJOPOIOB COCTABHUT:
G, = (2,16 + 2,88) 65000 10 "*=151,2 Tonn/ron

2.4. I3 npou3BOACTBEHHBIX NOMel eHHH

Bribpoc yrireBonoposios npu paboTe pa3MemeHHoro B IPOM3BOACTBEHHBIX TOMEEHAIX
TeXHOJIOTHUECKOro 000pyI0BaHMS U aNlapaTypsl OCYIIECTBIIETCS CHCTEMaMK MEXaHNIECKOH H
€CTECTBEHHOM BEHTUIISLIMH.

MaKCHMaIbHBIH ~ BHIOPOC — YIVICBOZOPOZOB W3  IIPOM3BOACTBEHHOIO  IOMEIIECHUS
ompegenseTcs o hopmye (1).

KomugecTBo yrieBogopo10B, TOHH B IO/, BEIOpackBaeMBIX BEHTWIISIHCH, Onpenensercs
o Gopmyrre:

G=Q Xps- Xip) - 7+ 107, ©)

rie Q — MPOM3BOIMTENBHOCTh BEHTH/IAMOKHON YCTAHOBKH, M’/ d; MPHHAMACTCS IO
IIACIOPTY Ha YCTAHOBKY WM MOXeT OBITh paccuuTaHa no ¢opmyie Q=3600 - W - F, smece W-
CPEIHSI CKOPOCTH JIBFKEHUS BO3/IYIITHOTO IIOTOKA, M/C (U3MEPAETCS aHEMOMETPOM);

F — mnomanp ceueHust oTBEPCTUS, YepPe3 KOTOPOE IIPOXOAUT BO3AYX, M?;
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Xps — KOHIIEHTpaIUs BPEJHOTO BeIecTBa B pabodeit 30He moMemenus, Mr/m®. [IpoGer
JUIs  OIpeneNeHMs cpelHell KOHLIEHTpAlUMu YIJICBOJOPOAOB JODKHBI OTOHparhed IpH
MEJUICHHOM JBIDKCHHHM Tpo00oOTOOpIIMKA II0 IIOMELIEHHIO MEXIAY O060pyIOBaHHEM.
Boznyxo3abopHsli naTpyOoK J0DKEH HaXOAUThCA Ha BhIcoTe 1-1,5 M OT moNia ¥ Ha PacCTOSIHUN
He MeHee 0,5-0,8 M OT MecTa BO3MOXHOTO BBHIIENEHHA ra3a. B KaxkIoM IOMELIEHWH CIEayeT
oTOHpaTh TpH-ueThIpe MIpoObl. KoHmeHTpaumus yrieBoLOpOZOB MOXKET OBITH OIpelerneHa
razoagaimusaropamu YI'-2 wiu TT'-5, cormacHO HHCTPYKITUAM K JaHHBIM IIpAbopam;

Xps — KOHIICHTPANHUs YIIeBOAOPOLOB B IPUTOYHOM BO3LyXe, MI/M>.

IIpo6sl oTOHpaoTCa M3 BO3AYXOPAclpeleIUTeNbHbIX NaTpyOKoB (He MeHee OBYX IpoG
Ha KXY BEHTUIAIMOHHYIO YCTaHOBKY);

T - BpeMs pabOThl YCTaHOBKH B TCUEHHE roja, d.

Ipamep. OnpenenuTs KOJNWYECTBO YTJIEBOAOPOMAOB, BHIOpackBaEMEIX B arMocdepy u3
IIOMELIEHHUS, €CJIN IIPOU3BOAUTEIFHOCTS BEHTHIAUOHHOM yeranorku 3000 m3/4, Bpems paboTst
YCTaHOBKH 7 4YacoB, KOHIEHTpAIKs YIJIEBOJOPOIOB B paboueii 30ue nomermenus 30,2 mMr/ m3,
KOHIIEHTpalusl YIJICBOJOPOAOB B INPUTOYHOM Bo3myxe 1.4 mr/ M3, ycraHoBka pabotana B
Tegernre 300 cyTok B rofy.

O0beM Ta30BO3MYINHOH CMeCH, BBHIOpachiBacMOM BEHTHIAIHOHHOM YCTAHOBKOH B

3008 = 0,83 m*/c.

CANHULYY BPEMEHHU, COCTaBIIACT S
>

Maxcumanpubri Beiopoc M = 0,83 - 0,0302 = 0,025 r/c.
T'omoBoii BEIOpOC YIIIEBOIOPOIOB U3 TIOMEIICHAS COCTABHT:

G =3000- (30,2 - 1,4)-7- 107% 300 = 0,18 Tonn/rox
2.5. OT OTKpBITHIX IOBEPXHOCTEH 0GbEKTOB 0UHCTHBIX COOPYIKEHHH

Bribpoc  yrireBOZOpOZOB OT OTKPBHITBIX IIOBEPXHOCTEH He(PTENOBYIUEK, IpYIOB
JIOTIOJIHATETLHOTO OTCTOS H T.I. IPOHUCXOAUT NP HANMIMM IUICHKH He(TempOAyKTOB Ha
HOBEPXHOCTH HaXOLAIHUXCA B HUX POU3BOACTBEHHO-I0X/IEBBIX CTOYHBIX BOJ.

KomugecTBO yriaeBogopoioB, BRAEISIOMUXCA B aTMocdepy, pacCHIUTHIBACTCS HCXOIS U3
cocTaBa HCIapgIoMmeiicd YIJEBOJOPOJHOW CMECH, OIPEJEIIEMOro SKCIIEpUMEHTANBHO IO
pe3ybTaTaM PasrOHKM HaxXOJAIErocs Ha MoBepxHOCcTH HedTenmpoaykra (3).

Hedrenponykr HedTenoBymieK M IpyIOB-OTCTOMHHUKOB pasroHsercs Ha (paKiuu,
KOTOpBIe MACHTHPUITUPYIOTCA KaK HHAABHAYAILHBIE YTIIEBOAOPOIB] CIASAYIOIIM 06pasom:

Temnepatypa Yrnesoxopon Temmepatypa YraeBoaopox
pasrouku, °C pasronku, °C
28-60 u-TTerran 140-180 H-Jlexan
60-100 H-['entan 180-250 Hadranun
100-140 H-OKTaH 250-500 AmnTpanen

Hewucnapusmmuiics octaTok
KonugecTBo MCHApAIOMHUXCS YIIIEBOZOPOAOB (B I/M>1) OMpPENeNsioT IO SMIUPHYECKOH

bopmye:
i=N
q= Y (40,35+30,75-v) 10 > Py - x; VMi , (10)

i=1

rae n —gmcno bpaxnuit;

V— CKOpPOCTH BeTpa Ha BeIcOTe 20 CM HaJ ITOBEPXHOCTHIO, M/C; H3MEPIETCA PYYHBIM
KpbutpuaThiM ageMomerpoM Tuna ACO-3;

P — naBieHre HaCHIEHHBIX IaPOB KaxA0it pakuun (YrieBoaoponos), Ila;

Xi — MOJbHas xo3a i-# ¢pakmum B HCHApsIOMENcs YITIEBOZOPOLHOM cMecH;
OIIpEZeNIIeTCA IO Pe3yIibTaraM JIaG0paTOpHOM Pa3TOHKH;

M; — MonapHas Macca i —it ¢pakiu (YyriieBoIopoa).



11

JlaBeHME HACHINEHHBIX IAPOB YTJIEBOIOPOIOB, I1a

Tabnuna 2

Temneparypa, YraeBogopois
°C g-Ilentan | B-I'emrag | H-Okran H-Jlexan | Hadramunu | AurpaueH
-30 5098 174 31,5 - - -
-20 9021 386 78,9 - - -
10 15264 789 179,6 8,6 - -
0 24403 1512 | 3804 22,9 0,47 -
10 37747 2737 748,8 544 2,05 -
20 56411 4712 1391,2 119,7 7,28 -
25 68161 6079 1859,3 - - .
30 81770 7763 2453,8 2447 21,81 -
40 - 12302 4136,3 473,5 56,92 -
100 - - - - - 1,65

JlaB1enne HaCHIIUECHHEIX IAPOB OMPEACILIOT IO Tad1. 2 Wik TI0 (opMyIie:

roe A, B, C — oMmupuueckue KO3 PpUIHESHTDI, XapaKTepHEIE AT KKIOTO YIIEBOAOPOJa

gP=2JB9+A—£—
C+t

B OIPEJICJICHHBIX [IPE/eNIaX TEMIEPATYD; IPHHUMAIOTCS 0 Tabir.3;
t - remmeparypa, °C

(11)

3nauenue Koadpdumnmenros A.B.C

Ta6nuua 3

Yrnerogopon A B Ipenens! Temnepatyp, °C :
Huwxuunit Bepxumnit
u-IlenTan 6,87372 1075,816 233,359 -30 +120
n-I'enTan 6,90027 1266,871 216,757 -60 +160
H-OKTaH 6,92374 1355,126 209,517 -40 +220
u-Jlexan 6,95367 1501,268 194,480 -29,7 +260
Hadranun 5,80990 978,660 118,390 0 +80,3
A¥NTpalieH 11,83450 4965,300 267,690 -100 +216,1

Jlns ompeeNneHus rojoBOro BEIOpoca NapoB YIIIEBOTOPOZOB € OTKPBITOH IIOBEPXHOCTH

00BEKTOB OUHCTHBIX COOPYXEHHUI pacyeT BeeTcs 0 CPEIHET0fA0BOH TeMIlepaType Bo3LyXa.

KomuuecTso BHIGPACHIBAEMbIX B aTMOc(epy YIJIEBOAOPOJIOB B TE€UEHHE rofa (TOHH/TO.T)

(12)

Oymet:

G1=8,76-q-F- 107%,

rie F — IOBEpXHOCTD HCTIAPEHHs, M>.

Makcumanpubiif BRIOpoC (IpaMM B CEKYHZY) OIIPENENAeTCS MCXOMI H3 CPEIHEro
3HAaYeHUs KOJIMYECTBA YIIIEBOIOPOIOB, HCIAPSIOMUKCS ¢ 1 M? IOBEPXHOCTH B JIETHUH MEPHOL;

BBIOPOC PacCUMTHIBAIOT JUIA JHEBHEIX M HOYHBIX TEMIEPATyp BO3AyXa:

q cp

_ qOH -TOH+qi - TH
24

(13)
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7€ ] g qu — KOJMYECTBO UCTIAPSIOIMXCS YTJIEBOMOPOIOB, COOTBETCTBEHHO, B IHEBHOE H
HOYHOE BpeMs, I/M?4; onipegersercs o popmyiie (10):
Tyn- Ty — COOTBETCTBEHHO, YHCIIO JHEBHBIX M HOYHBIX YaCOB.

_ qcp'F

3600

(14)

Ecin HedrenoBymKy 3akphITh MUdEpoM UM APYTEM MATCPHAIOM, TO B 3aBUCHMOCTH
OT 3aKpBITOH IIOBEPXHOCTH BHIOpOC OyneT yMeHbImarhes (Tabit. 4)

Ta6nuna 4

3Hadenyie k03¢ puIeHTa CHIbKEHIS BEIOpoca K B 3aBUCHMOCTH OT BETHYUHEI
MOBEPXHOCTH HCIIAPEHUS

3akpbITas Koadduunent 3akpsITas Koadpumment
TIOBEPXHOCTH, Yo K=Msax/M TIOBEPXHOCTB, Yo K=Msax/M
0 1,00 55 0,68
10 0,96 60 0,63
15 0,94 65 0,57
20 0,91 70 0,50
25 0,88 75 0,42
30 0,85 80 0,36
35 0,82 85 0,28
40 0,79 90 0,21
45 0,76 95 0,15
50 0,72 100 0,10 |

IHpumep. OnpenenuTs BHIOPOC YIICBOTOPOJOB B arMoc(epy ¢ MOBEPXHOCTH

HeTEIOBYLIKI

mwiomaneio F =

TeMIlepaTypa Bo3ayxa B JeTHui nepuoa: auesnas 20 °C, nounas 10 °C.
Uwncto qHEBHBIX 9aCOB Tyy.= 164, HOUHEBIX Ty = 84. CKOpoCTE BeTpa Ha BEIcOTE 20 CM Hajq
TIOBEPXHOCTHIO » = 05 M/C.

135 M2 CpengneromoBas Temmeparypa Bodmyxa 10 °C;

Tabmua S
CocTaB 10ByIIEYHOrO IPOIYKTA
Temneparypa | YTueBogopomsL mo | = 7 JaBrenue
BHIKHMIIAHUSA KOTOPBIM ) g _| 5 x HACBIIEHHBIX
(paxumit, °C | upentudurmpyores | & é 81 = & . napoB ¢Gpakimii (B
= oS 3| o 8 S IT
bpakiun = 2 gl ¢ S ey a) Ipu
= | g g .&538 w B Temneparype, °C
=S| 8 _2| 9o = A PaType,
& ¥x Bl 2R oS 10 20
Z 5| &OC RO o
SEIEES| 25D |5
58|88s| 888 |25
140-180 Jexan 142 6,56 0,046 0,081 54,5 119,7
180-250 Hadramumn 128 12,52 0,098 0,172 1,33 6,65
250-300 AHTpalleH 178 35,59 0,199 0,349 - -
OcraTtox - 200 45,33 0,227 0,398 - -
Pacyer.
KomugecTBo IapoB yrieBOOPOMOB, MCHAPAMOIMUXCS € 1M? TOBEPXHOCTH IIPH

CPEeIHEero0BOM TeMIlepaType BO3AyXa:
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q = (40,35 + 30,75 - 0,5) - 10 -3, (54,5 - 0,081 - V142 + 1,33 - 0,172 -+/128 ) = 3,076
r/(M>9)

Bribpoc M=8,76-3,076-135- 10 —3= 3,64 Toun/ropx,

JUns onpeenenys MaKCHUMaJIbHOTO BEIGPOCa HAXOAUM:

q = (40,35 +30,75 - 0,5)- 10 ~3- (119,7 - 0,081 - V142 + + 6,65 - 0,172-4/128 )=7,161
r/(M*9)

q s =(40,35+30,75-0,5) - 10 -3 (54,5 - 0,081 - V142 +1,33- 0,172 -4/128 ) =3,076
/(M%)

_ 7,161-16+3,076-8

o =5,799 r/M*q
24
5,799-135
M max — —‘W = 07216 r/c

Ecim noBymxy 3akpeite Ha 95% umgepom, BEIOpoc My, = K - M Ilo tabauue 4
ko3¢ dunment K = 0,15, Toraa:

Maa = 0,15 - 3,64 = 0,546 Toun/Tox,

Maak max= 0,15 - 0,216 = 0,032 r/c.

OpHEHTHPOBOYHBIE JaHHBIE O KOJIHMYECTBE YTIIEBOJOPOIOB, HCHapsfomuxcs ¢ 1m?
OTKpBITOM IMOBEPXHOCTH IIPH Pa3IMIHBIX TEMIIEpaTypaX M ckopocTH Berpa 0,5 M/c, cireyromue:

Temmneparypa, °C Ilo HedrenoByIKe OTKPHITOH, [lo npyny-oTcTOMHUKY,
r/m*y r/M%q
0 1,294 0,053
10 3,158 0,236
20 7,267 0,840
30 15,603 2,519
40 31,790 6,576

2.6. OT aBT03aIIPABOYHBIX H ABTOra30HAIOJIHATEIBHBIX CTAHIHI
2.6.1. BeIGpochbl aBTO3aNIPABOYHBIX CTAHIAI

OCHOBHBIMH HCTOYHHKAaMH BBIOpOCa yriaeBoaoponoB Ha A3C SBISIOTCS pe3epByapsl JIId
HeTEIPOAYKTOB ¥ OeH300aKy 3aIlipaBIIsIOIIUXCs aBTOMOOHIIEH.

MaxcuManbHbIN BEIOPOC U3 yKa3aHHBIX HCTOYHHMKOB pacCUMTHIBaeTCA 1o (popmyrte 1.

TlonmoBoii BEIOpOC YIIeBOOPOIOB ONpENeseTcss HCXOMs U3 HOPM €CTeCTBEHHOH yOBIY,
KOTOPbIE YYMTHIBAIOT HOTEPM HE(DTEHpOJYKTOB IIPH TpHeMe, XPaHEHHHM U OTIIyCKe, IO
(opmye 5.

Ilpumep. Paccunrars BeIGpocs! B atMocdepy oT A3C, npenHa3HAuYSHHOH IS 3alpPaBKH
unedrenpogykramu 500 aBromobmieit B cyrku. A3C pacmosoxena B 3 KIMMaTHYECKOH 30HE.
l'omoBas peanusarus HepTenpoaykToB cocTasiasgeT 7000 Torn. U3 Hux 700 TOHH — nu3embHOE
ToIMBO. BpeMs cimBa OeH3uHA B pe3epByap U3 aBTOLMCTEPHBI BMECTUMOCTEIO 4 M? - 15 MUHYT.
ITpoH3BOIUTENHLHOCTD TOILTHBOPA3JaTOYHON KOJOHKH IIPH 3anpaBke asToMobmieit — 40 n/mMuH.

Konnenrparus yrieBogopofoB B BBIOpocax a30BO3AYIIHOM CMECH IIPH 3alOTHEHUH
pesepByapa — 200 r/m?, Genzobaka asromoGmist — 300 1/ M3,

MaxkcuMaibHBIE BRIOPOCH YITIEBOJOPOIOB IPOMCKOAAT NpH CcIuBe OEH3HUHA B pe3epByap
H 3arpaBke 6enzobaka aBTOMOGHIIA H onpeesioTes mo gopmye 1.

BrI6pochl COCTaRAT:

TIpH 3aII0JTHEHUH pe3epByapa OCH3MHOM:

M; =0,004 - 200 = 0,89 r/c;

ITpu HamoaeHNH OeH300aKa aBTOMOOHIIS OCH3WHOM:

M, = 0,006 - 300 = 0,18 r/c.
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KonuuecTBo yriaeBomoponos, BrbpacsBaeMbIx B arMocdepy ucrounukamu A3C 3a o,
ompeznensgercs no Gopmyne 5.

Hopma ecrecTBenHoll yOBUIM aBTOMOOMIBHOTO OCH3MHA IPH HPHEME, XPAaHEHHMH M
OTIIyCKE Ha aBTO3alIPaBOUHBIX CTAHIUIX VIS 3 KIMMAaTHIECKOM 30HEI cocrasiser ny = 0,48 xr/t
B OCEHHE-3UMHHH meprox u  np = 0,56 KI/T B BeceHHE-JICTHHM, IM3EILHOIO TOILIMBA,
cooTBeTCTBeHHO, nj = 0,02 kr/tu ny = 0,02 kr/T.

T"onoBo#t BEIOPOC YII€BOJOPOLOB COCTABHT:

G = [3150(0,48+0,56)+700 - 0,02] - 10 ~*= 3,29 Toun/rox

2.6.2. BoIOpochI aBTOra30HANOIHATEIbHBIX CTAHIHN

Ha aBrorazomamomamrensHbix cranimsax (AIHC) aBroMoOMIM B OCHOBHOM
3aIIpaBIIAIOTCS CHKMKEHHBIM YIIIEBOTOPOAHBIM I'a30M, IIPENCTABIIIONMM cob0l cMech NpomaHa
n Oyrana. Ha mexkotopsix AIHC B kadecTBe TOIUIMBA JUIS 3alpPaBKM HCIIOIB3YETCS CHKATHIN
NIPUPOJHBIH a3, COCTOSIIUN B OCHOBHOM H3 METaHa.

ITporecchl pueMa CKaToOro M CXKIKEHHOTO I'a3a B pe3epByaphl CTAHIIWH M 3alpaBKd
TPaHCIOPTHBIX CPEACTB FepPMETH3UPOBAHEL.

Texnonoruueckuit cOpoc mapoBoit (asbl 0T NPOAYBOUHEIX CBeuell M OAIUIOHOB
3alpaB/IAIOIIAXCS TPAHCIIOPTHRIX CPEACTB IpPEeIyCMaTpUBAETCS B €MKOCTh. MaKCHMalbHOE
JaBIeHHE B CHCTEME OrpaHWYMBACTCS YCTAHOBKOH NpPEAOXPAHHUTEIBHBIX KIIAMAHOB,
HacTpauBaeMbIX Ha cpabarbiBanue IpH Hasiennn 1,7 Mma.

W3-3a BBICOKOro TEIUIOBOIO PACHIMPEHHUS >KHAKOH (ha3bl CHKMKEHHOrO rasa CrereHb
3aII0IHeHUS pe3epByapoB orpaHuIuBaeTcs (He doee 85 % BMecTUMOCTH).

ITosToMy OCHOBHBIMH MCTOYHHUKAMH 3arps3HEHHsi atMmoc(epbl yriieBOJOPOJaMH
ABJIAIOTCS. BO3MOYKHBIE HEIEPMETUIHOCTH HACOCHOTO 000pYNOBaHHUA, HCIIAPUTENIEH, YTEUKH rasa
IIpY 3aII0JHEHNH OaJJIOHOB aBTOMOOWMIIEH U CIIMBE CXKINKEHHOTO ra3a B pe3epByapsL.

2.6.2.1 BriOpocel 0T HACOCHOTO0 00OPYAOBAHHA M HCIAPHTeJIeH

BemuuuHel BEIOGPOCOB YIIIEBOAOPOLOB OT E€IUHHUIBI HACOCHOTO H KOMIIPECCOPHOIO
000pyoBaHUS, TEINIOOOMEHHOM anmapaTypsl IPUBENeHE! B Tad1. 6 /3/.
Tabnuma 6
Br1GpOCH yrieBooposoB B aTMoc(hepy OT pasiuiaHOro 000pyIOBaHHs

HanmeHnoBanne 060pyRoBaHusL Benuunna BRIOpOCa, KI/9 Ha
eIMHIILY 000pYIOBaHHUS
KoxyxoTpyOHBI# TenmmooOMeHHUK:
TpyOHOe mpocTpancTBO 0,20
MexTtpyOHOE TPOCTPAHCTBO 0,20
Hacochl 1ieHTpoOesxHbIe ¢ OTHUM YILIOTHEHHEM Baja:
Topuesoe 0,08
CaJIbHUKOBOE 0,14
Hacock! meHTpobexHbIe ¢ IByMS YIIOTHEHUSAMH BaJla:
Topuesoe 0,14
CaJIbHHKOBOE 0,26
Hacocel menTpoOexHBIE ¢ IBOMHBIMH YINIOTHEHUSIMH
i OeccamprukoBoro Tama ITHI 0,02
Kommpeccops! HeHTpoOeKHbIE 0,12
KoMmpeccops! nopinaessie 0,25
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C yd4eroM 3TOro MakCHMaIBHEIH BBHIOpOC yriieBonopodoB (npomad + OyTaH), rpaMM B
CEKYyHJIy, COCTaBHT:

II-n
M=
3,6
rae II— BeIOpoc ra3a ot egwHUIBI 000PYIOBaHUS, KI/4;
n — YHCIO €IMHHII OJHOBPEeMEeHHO paboTaomero o0060pyHoBaHHS (HACOCOB,

KOMIIPECCOPOB H T.IL.), IIT.
T'ogoBoit BEIGPOC yIIEeBOLOPOROB B aTMOc(hepy, TOHH B IO, OIpenesLiercs o Gopmyse:

G= Y1 -7 107, (16)

IZe Ti — KOJMYIECTBO YacoB paGoTh! KK A0 eUHHUIEI 000PYIOBAHUS B TCUCHHUE IoJa.
2.6.2.2. Briopochl mpu 3anpaske 6a/JIOHOB 2aBTOMOOMIIEI M IPH c/IMBe HUCTEPH

Bo Bpewmst 3ampaBku 6annoHOB aBTOMOOHNEH BEIOpOC Taza MOXKET UMETh MECTO M3 KpaHa
0arnona, KOHTPOIHUPYIOIIEr o IePETHB.

Ilpu cnuBe IUCTEpH B pe3epByaphl BOZMOXEH BHIOpOC rasa B aTMOC(bepy OT NPOIYBKH
IILTAHTOB.

MomHoCTS BBIOpOCA, IPaMM B CEKYHY, ONIPEAENIeTcs 10 opMyIIe:

M=p-p-n-F2gH 103 am

rae | — Kod¢pQument ueredenus rasa, L= 0,62;

p — IUIOTHOCTE I'a3a Iy TeMIepaType BO3AyXa, Kr/M 3;

N — KOJW9IECTBO OJHOBPEMEHHO 3allpaBIIEMbIX OAUIOHOB WIIH CIMBAEMBIX IUCTEPH, IIT.;

F — miomaapb ce4eHust BEIXOIHOTO OTBEPCTHS, M?;

g — YCKOpeHHne CBoOOAHOro maneHus, g = 9,8 M/cex?;

H - mamop, noj KOTOPHIM ra3 BHIXOJUT M3 OTBEPCTHS, COOTBETCTBEHHO, JABICHHE B
Gayone Wik Ha BRIGpOCE M3 MPOAYBOYHOH CBEYH, M. BOJ. CT.

Jlna ompeneneHus roxoBoro BEIGpoca, TOHH B FOM, HCIONB3yeTCs dopMya:

Mi
G= Z ’T' N-10°6, (18)

rIe Ti — BpeMs UCTEUeHHs ra3a M3 KOHTPOIBLHOro KpaHa 0ajuloHa MK K3 IPOXYBOYHOM
CBEYH, C;

N — oflIee KONMUUECTBO 3aMPaBICHHBIX OAIUIOHOB HIIH CIHTHIX OUCTEPH B TEYEHHE roAa,
IIT.

Ilpumep. Paccuutath BEIOpOCH B atMocepy OT aBTOMOOMIBHOM TIa303alpaBoOYHON
CTaHIUH, IpeIHa3HaueHHON ist 3anpaBKy asToMobmell cxxmxennpiMu rasamu (CI'Y). Cranmus
paccyuTaHa Ha 3anpaBky 600 aBToMobHIIei B CyTKH.

OcuoBupiMn 06bexTamu ATHC spnsroTes:

pesepByaphl 114 XpaHEHUs ra30BoH CMECH BMECTHMOCTRIO 25 M’ -4 .
macocel H4 -5 /170 - 3 mr.
HCTIapUTENH -2 T,
xonoHky 11t cnuBa CYI U3 aBTOLUCTEPH - 2 mr.
KONOoHKH 71 Hanomuenus CYT 6aLtoHoB asTOMaIINH - 4 .

JIng 3ampaBKy MCIIOIB3YETCs Ta30Basi CMECh OYTaH-IIPOIIaH ¢ CONCP)KaHUEM MIpomaHa 0
50%.
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OnpezensieM BENHIUHEL BEIOPOCOB YITIEBOAOpoA0B 0T o6opyaosanus AIHC.

1. Buibpocei om HacocH020 06opydosanus u ucnapumenei

MaxCUMaNTbHBIE  BEIOpPOC — yrieBomopojoB (OyTaH-Tpomaw), IpaMM B  CEKYHAY,
ompenenseres mo ¢popmye 15.

Cornacao T1abm. 6, BBIOpOC rIa3a OT eoWHHIBI OOOPYIOBAHHS COCTABMT JUIS
IEHTPOOEKHOTO Hacoca ¢ OJHUM TOpLeBbIM yInoTHeHneM 0,08 kr/4, ucnapuress — 0,2 Kr/4.

KonugecTBo paboTaromux HacoCOB — 2 IIIT., HCIapuTeneif — 2 1.

M= 0.08-2+02:2 _ 0,156 r/c
3,6

I'ogoBoit BBHIOpPOC YIVIEBONOPOAOB IIPH  KPYIVIOCYTOUYHON pabore 0O0OpyZOBaHHA
onpeaensercs o Gpopmyne 16 u cocTaBuT:

G =(0,08-2+0,2-2)-8760- 10"* =4,9 ronn/roxn

2. Buibpoc npu 3anpaske 6an10H08 a8momobuiLedi U ciuge yucmepH

MaxcuManbHbli BEIOPOC YIIIEBOIOPOIOB NPH 3alipaBke GAJUIOHOB aBTOMOOMIEH H CIHBE
aBTOLMCTEPH olipenensiercd o popmyie 17.

ITpu 3anpaBke GalIOHOB qHAaMETP OTBEPCTHS KpaHa, KOHTPOJIMpPYIOMEro nepeius, d = 4
MM = 0,004 M, Hanop. H = 102 M. Boa. ct. [InotHoCTS GyTana 2,703 Kr/M *, mIOTHOCT HponaHa
2,019 xr/m 3. KonndecTBo 0JHOBPEMEHHO 3alpaBILIIONIMXCST GaJIOHOB — 4 IIT.

M6 = 0,62 -(2,019-0,5+2,703-0,5)-4-12,56- 10 6..J2-98.102 - 10 =329 r/c.

ITpu cnuBe aBTOMMCTEPH BBIOPOC rasa IPOM3BOAUTCS Yepe3 HPOAyBOUHYIO cBeuy d = 25
MM = 0,025 M ¢ matopoM H = 140 M. Box. cT. CJIHB IPOM3BOAUTCS U3 OJHOM [[HCTEPHBL.

M = 0,62-(2,019-0,5+2,703 - 0,5) - 0,625 - 107%-4/2.9,8-140 - 10 > =479 r/c.

TonoBoit BEIOpocC onpenersiercs mo gopmyie (18).

KonpmuecTBo GaUIoHOB, 3alpaBiAlOIIUXcs B cyTkH, 600; BpeMs HCTEUCHHsS rasa u3
Ganona 4 ceKyHIb1.

KonuuecTBo cnmBarommxcs IMCTEPH B CYTKH — 4, BpeMs IpOAyBKHM Hulanra — 3,3
CEeKYHIBI.

rs
3,29-4-219000-
G6= p 10
GM=47,9-33 146010 ¢ =023 1/rox
O6muit BIOpoc yriaeponopozos 3a rox no AI'HC cocrasut:
Gobm =4,9 + 0,72 + 0,23 = 5,85 1/ron,

=0,72 t/rox

2.7. TIpu cxMraHuy TOIUIMBA B KOTJIAX NPOM3BOMTEIHLHOCTHIO 10 30 TOHH/TOX

KotenbHple npeaupusAThit o obecrnedeHuIo HeTenpoaykTaMy paboTaloT Ha XHAKOM H
razoo0pasHoM Tomwmse. OHA SBASIOTCE UCTOUHMKAMU BHIOPOCOB B aTMocQepy OKCHIOB CEPHI,
yrieposa, a30Ta, TBepbiX JacTHII.

BenuuuHa BLIOPOCOB 3THX BEIECTB, TOHH B TOJ, ONPEAEISETCS IO [OJOBOMY Pacxony
TOILIMBA [IPY CPEJHMX KaJECTBEHHBIX XapaKTePHCTHKAX KaKIOTO U3 CKMIaEMbIX BHIOB TOILIHBA
H [0 CPEeAHEIKCILIyaTaliMOHHON Harpy3Ke KOTIoB /3/.

MakcuMaibHbIH BRIOPOC, IPaMM B CEKYHIY, OIpeieIIeTcs 10 MaKCUMAaIbHON Harpyske,
IPUXOAAIIEHCS Ha JaHHBIN 00BEKT HOPMUPOBAHHUS, IPK MAKCHMAIbHOM ToTpebneHn: Hanbonee
3arpA3HSIONIET0 BHJA TOIUIMBA. PacueT BHIOPOCOB Ha YaCTHUHBIE HAarpy3KM M pa3IM4HBIE
COYETaHHS CKUTaeMEBIX BHIOB TOILIHBA HE IPOBONUTCS.

2.7.1. OnpenaejieAne OKCHAOB Cepbl

Bribpocsl B atMmocgepy OKCHAOB cepbl B mepecdere Ha SO, B eIMHHI]y BpEMEHHU
(ToHH/TON/, T/4, T/C) PacCUUTHIBAIOTC 1O GopMyIIe:
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- / Vi
Gs:=0,02B- 8" (- 775, XI- Ngp,): (23)

rae B — pacxon xugkoro (TOHH/TON, T/4, 1/¢) U ra3oo6pasmoro (TeIC. M3/Tos, ThIC. M*/4,
J/c) TOIUTHE;

S' — conepxanue cepbl B TOINKBE (B IPONEHTAX IS JKH/IKOTO TOIIIMBA U B MI/M® - IS
ra3zoo6pasHoro).

ITpm pacyere rogoBoro BEIOPOCA, TOHH B IOJ, ONMPENCNSETCS YCPENHEHHAss CEPHUCTOCTD
TOILINMBA 32 PACCMATPHUBAEMBIH TEPHONT

g = S1-Bi+S2-B2+8n-Bn
Bi+ B2+ Bn

roe Sy, S»,...Sn  — coiepxaHHE CepHI B HCIONb3yeMOM TOILBe, % (IO HaHHBEIM
J1abopaTOpUH WK CepTHHHUKATY);

By, By,...Bn — pacxoisl ToOIUIMBa, KOTOPEIM COOTBETCTBYIOT Si, Sy,...Sn.

Bemnmunra MaxcuMansHOrO BhIOpOca ompemesseTcs Inpd ToTpeOreHmn Haubonee
3arpA3HEHHOIO BHJA TOIUTHBA (IIPH MCIIOJB30BAHMH MasyTa pa3inuHo# cepHucTocTH S — 1,8%,
2,1%, 2,5%, 0,9% pacdeT BemeTcs o Ma3yTy ¢ coepKanueM cepsl 2,5%).

1N' so2 - AOJIS OKCHIOB CePhl, CBA3AHHBIX JIETYUEH 30J10# TOMIHBA.

ITpunumaercs: paBHol st MasyTa 1 so, = 0,02, A raza — M' so; = 0; N 500 — AONA
OKCHJIOB CEpBI, yJIaBIMBACMBIX B 30i0yjioBuTeNe. JIII CyxuX 30/10yNOBHTENEH NPHHAMAECTCS
paBHOi#1 0, A7I51 MOKPBIX — B 3aBHCHMOCTH OT IIEJIOYHOCTH opoinatoeii Bogsi (8).

Ilpp wamwguu B TOIIMBE CEPOBOAOPOAA pacyeT BHIOPOCOB HOMOJIHUTEIHHOTO
KOJMYECTBa OKCHJIOB CepHl B Iiepecuere Ha SO, Benercs no gopmysre:

(24)

G s = 1,88 - 10 > (H8) B, (25)
rae (HaS) - conepikanue cepoBoopoaa B TOILIUBE, %o.

2.7.2. OnpenesieHHe OKCHIA yriaepoaa

Bribpockl okcuza yrileposia B €AMHUIYY BpEMEHH PaCCUNTBIBAIOTCS 1I0 opMyIie:
Ggo =0,001 Cey -B-(I- quz)) B, (26)
rae B — pacxon xwmixoro (Tons/rog, Teic. M/rop, r/c, 1/c);

Cco — BBHIXOJ OKCHAIA yriiepoJa NpH CXXHIaHWM TOILIHBA (KI/T, KI/TBIC. M® TOIUINBA) H
paccunThIBaeTcs 1o hopmye:

Cco =q3-R- Q% @

LOe (3 — IMOTEPH TEIUIOTHL BCJIEACTBHE XMMHYECKOH HEIONHOTHI CrOpaHus TONIMBa, Y.
Ilpu oTCYTCTBHH 3KCIUTYaTAI[HOHHEBIX IaHHBIX IPUHUMAacETCS 1o Tabi. 6.

Tabimna 6
3HayeHus BEIWYHH O, 43, (4 B 3aBICUMOCTH TO BH/IA TOILTHBA
Tonauso [} q3 q4
Masyt 1,1 0,5 0,0
T"a3 (mpupoamsIi, 1,1 0,5 0,0
IO THBIN)
R - xo3¢¢unmenT, yuuTHBaONIMH NOTEPH TEIJIOTHL BCICACTBHE XUMHMYECKOH

HETOJNHOTBI CTOPaHMsi TOIUIMBA, OOYCIOBICHHON HAJIMYMeM B NPOJYKTaX CrOpaHMs OKCHIa
yraepona. s Teepapix Tomms R =1, s razoobpasueix R = 0,5, s Mazyra R = 0,68;

Qi - Husmas Temiora cropamus HarypaibHoro tommBa (MIDk/xkr, MJx/M?)
OPAHUMAETCSA 110 Tabare 7.
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Tabnuna 7
XapakTepacTUKa TOIUTHB (TIPY HOPMAJIbHBIX YCIOBHSAX)
Haumenopanne W% | A% | S, % | Qf, MIx/xr | V.°, M¥/Kr
JpoBa 40 0,6 - 10,24 3,75
MasyT MalloCepHHCTHIH 3,0 0,1 0,5 40,30 11,48
CepHUCTHIH 3,0 0,1 1,9 39,85 11,28
BBICOKOCEPHHUCTEIH 3,0 0,1 4.1 38,89 10,90
Crabunmsnpopanuas HedTh - 0,1 12,9 39,90 11,35
JIn3enpbHOe TOIIHBO - 0,025 0,3 42,75 -
CounspHOe Macio - 0,02 0,3 42,46 -
MoTopHO®e TOIUTHBO - 0,05 0,4 41,19 -
Ipuponusiit ra3 13 ra3onpoBOIOB:
CaparoB-MockBa - - - 35,80 -
Caparos-I opbkuit - - - 36,13 -
CraBpomnois-MocKkBa - - - 36,00 -
CeprryxoB-JIenuHrpan - - - 37,43 - ,
Bpsuck-Mocksa
- - - 37,30 -
[TpoMbIciIOBKa -AcTpaxaHb - - - 35,04 -
CraBponons- - - - 35,63 -
HesunnoMbIcck-I"po3ubIil
Vpenro#t-Ilomopsl-Yxropon - - - 41,75 -

I'Ze 4 — IOTEPH TEIUIOTH BCIEACTBYE MEXaHUYECKON! HEIOMHOTH! CrOPAHHA TOILIUBA, Y.
IIpu oTCyTCTBHE 3KCIUTYaTAITMOHHEBIX JAHHBIX IPUHKMAaeTCs 110 Tabll. 6.
OpHeHTHPOBOYHAS OIIEHKA BHIOpOCa OKCHIA YIIIEPO/ia MOXKET IIPOBOAUTLCS 110 (hopMyIie:

Geo =0,001-B- Q- Kco - R(I-l—qoio, (26)

rae Kco — KOMMYeCTBO OKCHIOB yriepolia Ha SNUHHIlY TEIUIOTHI, BhLAeNsiomeiics npu
TOpEeHHH TOIUINBA, KI/J[)X, mpuHuMaeTcs no Tabi. 8.
Tabnuma 8
3nagenvie koo duunentoB A u Kcp B 3aBUCHMOCTH OT THIA TOIIKH U TOILIABA

Tun Touku Tomnuso A Kco, kr/Ix
KaMepHpie TOmku: Masyt 0,010 0,32
HapoBBIE U I"a3 npuponHkIif, NOMYTHEIN, - 0,25

BOJIOTPEHEIE KOTABl  KOKCOBBIN

OBITOBEIE I"a3 mpuponHEL - 0,08
TEIIOTeHEPaTOPHI Jlerxoe xumKoe (egHOE 0,010 0,16
TOILINBO)

2.7.3. Onpenenenne OKCHI0B a30Ta

KommgectBo oxcmmoB asora (B mepecyere Ha NO,), BHIOpachlBaeMBIX B E€IUHHILY
BPEMEHH, PacCUHTHIBAeTCs 110 hopmMyie:

Gror =0,001 B> O - Kno:* (I-B), (29)
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rie B — pacxon HaTypanbHOrO TOIUIMBA 3a PAacCMATPHBAEMBIA IIEPHUON BPEMEHH
(Toun/rog, Thic. M*/Tox, T/c, 1/c);

.
Q. - TeIIOTa CrOpaHHs HATypalbHOro Toriusa, M/Lx/ kr wm MIDi/v®
1

B - ko3 ¢uIEeRT, YUUTHIBAIOIIKM CTEHEHb CHUJKCHHS BLIOPOCOB OKCHIa a3oTa B
pe3y/bTaTe IPUMEeHSHHS TEXHUYECKHX PeleHui.

B Hacrosmee BpeMs npuHAMaeTcs paBHEM 0 (8);

Kno: — mapameTp, xapakTepusyonuil KOJTHIECTBO OKCHAA a30Ta, 00pasyIoLIerocs Ha |
'k temna (xr/T' ).

3uauenne Ko, ompenensercs mo rpaduky (puc.2) Ui pa3lTHYHBIX THIIOB KOTJIOB B
3aBHCHMOCTH OT HOMHHAIIBHOH Harpy3ku KoTioarperaroB. [Ipy Harpyske KOT/ia OTIHYAOMeRcs

0 Ay

- ¢ (0,25 wma | — 0,25

oT HoMHUHaIBHOH, Kno: cClemyer yMHOXMTH Ha | — Y , Toe Qg, Qu -
H

0,

COOTBETCTBEHHO, (paKTHYECKas W HOMMHAbHas MOIHOCTh, KBT; Iy, My - COOTBETCTBEHHO,
daxTHUeckas 1 HOMUHAIbHAA HapOIPOH3BOAUTEIHLHOCTD, T/4.

Ecnu n3BecTHO collepkaHHe OKCHIOB a30Ta B ABIMOBEIX Ia3aX, TO BBIOPOC ONpenensioT
no gopmyIe:

_ 4,
Grno.=204-C -V-B|I-——=1, 30
NO NOz Too 30)

rie C no. — H3BECTHOE COJIEpIKaHWE OKCHUIOB a30Ta B JIBIMOBBIX razaX, OOBEMHEIE
TPOLICHTHI;

V- 065eM IPOAYKTOB CrOpaHUs TOILIUBA, M3/KT.

IIpu u3BecTHOM 0 (0 — KO3 pHIHEHT H30bITKA BO3/lyXa, CM. Ta0IL. 6)

V=V, a; Vy onpenensercs mo Tad. §;

B — pacxon Tommuea (TOHH/TOR, THIC. M3/TON).

2.7.4. OnpenesieHne TBEPIbIX YACTHI

BriOpock! TBEPBIX YACTHUIL TETYIEH 305l M HEJIOTOPEBIIEro TOIINBA ¢ AHIMOBBIMY ra3aMu
KOTJIOArperaToB B eMHHUILY BPEMEHH PaCCUUTHIBAIOTCS 1O hopMyIie:

Gm=B-A"-L(l-1), G1)

rae B — pacxon ToIiea, TOHH/TOZ, I/cC;
A" — 30JIbHOCTE TOILTUBA, %,
1) - HOJIA TBEPABIX YaCTHLI, YJIABIHBAEMBIX B 30JI0YJIOBUTEILIX;

= — (32)
IOO—Fy,,

a,, - 0TS 301 TOILINBA B YHOCE, 0;

I, - COEPKAHHE FOPIOUEro B YHOCE, %;

3uavenns A, Tyi> Ay, » N TPHHAMAIOTCS TIO (aKTUYECKUM CpeIHUM NokasarensM. IIpu
OTCYTCTBHH 3THX JaHHEIX A — 1o Tabm. 8, A" - 1o tabdu. 7.

Ilpumep. Paccumrars BeIWYMHBI BEIGPOCOB BPEIHBIX BEIIECTB C OBLIMOBBIMH a3aMM
KOTeJIbHOM, paGoTarolell Ha ra3000pasHoM ¥ XHAKOM TOILIKMBE. B KOTeNpHOH yCTaHOBIEHO TPH
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kxotna JIKBP 6,5/13. pacxon BBICOKOCEPHHCTOTO MasyTa Ha 1 KoTen cocrasiser 689 kr/u,
IPHPOHOro raza — 721 mM*/4.

B otomuTenrubii ce30H (180 cyrok) paGoTaroT ONHOBPEMEHHO JBa KOTJIA, a B JICTHHH
nepuoxn — 1 xoren, 50 % BpeMeHM KoTiBI pabotaloT Ha Masyte, 50 % - Ha mMpUPOJHOM rase.
I"omoBoii pacxoj TOIIMBA NIPH YKa3aHHOM PEXKHUME COCTaBIAeT: MasyTa — 4433 T, raza — 4672
TBIC. M°.

Pacuer.

BrI6pock! BpeaHBIX BEIIECTB € AHIMOBBIMU Ia3aMH KOTEJIBHOM COCTABAT:

rOIOBOI BRIOPOC OKCHIOB CEpEI

Gs=0,02-4433-3(1-0,02)-(1-0)+ 0,02-4672-(1-0)- (1 -0)=260,66
TOHH/TO.

CornacHo TaCIOPTHBIM JAHHBIM JIISE BHICOKOCEPHUCTOTO Ma3yTa:

/ U

r =19 =0.02: =
§=3% 150, =992 750, =0
Jst npupoHoro rasa:

/ "

r

= =0: =0.
§=0 50, =% 150, ~°
MaxkcuMaTbHBIH BHIOPOC OKCHIOB CEPhl PACCUMTHIBAETCS HCXOJI U3 MaKCHMAIBHOTO

KOJIMYECTBa Ma3yTa IT0 IIaCTIOPTHHIM JIAHHBIM B €UHUILY BPEMEHH (C).

M =0,02- 2982-1000 5y 6 02) 1-0) = 22,5 1/c
3600
OKCHJIOB yrieposa:
TTo CIIpaBOYHEIM TAHHBIM JUisS MA3yTa: IUIA IPMPOJIHOTO Tasa:
q3=0,5 q3=0,5

IIpu 3TOM BBHIOPOC BPEAHBIX BEIIECTB KOPPEKTUPYETCS B 3aBUCHMOCTH OT TEXHHYIECKOTO
COCTOSIHMS aBTOMOOWJIEH, X CpeIHero Bo3pacTa, BIUSHHAS TPHPOJHO-KINMATHIECKUX YCIIOBHI.
Macca BBRIOPOIIEHHOI'O 3a pacueTHBI mepwon i-ro BpernHoro BemectBa (Hi) B TonHax
P HAIAYMK B rpyIIe aBTOMOOWJIEH 9 pa3NuYHbIMU THIIAMH JIBHraTeneil BHYTPEHHETO
cropanus (OeH3UHOBBIMY, TU3ETLHBIMH, Ta30BEIMH U I.) onpejenseTcs mo Gopmye:
M;=Zm; 1 -n-Ri-10°° (33)

rje m; — yIEIbHBIH BHIOPOC BPETHOIO BEIIECTBA aBTOMOOHMIIEM 3a pacueTHBIH MEPHON
(BKJIIOYAET B ce0s C yIETOM KapTepHbIX BEIOPOCOB M MCTIAPEHMH TOILTHBA), I/KM;

r; - mpober aBTOMOOMIIS 33 PACYETHBIM NEPHOL, KM;

n; - K03 PUIHEHT BIMSHUSA CPEXHEro BO3pacTa IapKa Ha BEIOPOC BPETHOIO BELIECTBA
aBTOMOOHIIEM;

R; — xoa¢hduIueHT BNUAHUS TEXHUYECKOTO COCTOSHUSA aBTOMOOMIIA Ha BEIOPOC BPEXHBIX
BEIIIECTB.

VYhenpHble BBHIOPOCH BPEIHBIX BEIIEeCTB (OKCHAA YITIEpoJa, yIIIEBONOPOJOB, OKCHJIA
a30Ta) JUIT BCEX TPYII aBToMOGMIed M KO3(pGHIHMEHTH BIHIHUA (AKTOPOB Ha BBHIOPOCH
BPEIHBIX BELECTB aBTOMOOMIEM IPHHATEI IIOCTOAHHBEIME M IPUBEIEHEI B Tabnuie 9.

IIpumep. PaccuutaTs BBIGPOCHI BPEAHBIX BELIECTB ABTOMOOHIBHBIM TPaHCHIOPTOM
HpEIPUATHS 10 00ECHeUeHHIO He()TEMPOIYKTaMH II0 JAHHBIM, TPUBEICHHEM B Tabm. 10.

Tabmuma 10
Hcxomuble fanHble U pacdeToB BEIOPOCOB BPEIHBIX BEMECTB

ABTOMOOUIH C KomuuecTso, 1mT. ITpoGer, xm
JIBUrATEIIMY BHYTPEHHErO
CrOpaHms
I'py3oBbIe 9 295000 |
JlerxoBeIe 6 226000 |




21

ABTOOYCHI 4 185000

CrenuanpHbie 16 332000

BEIGpOCHI BPEJHBIX BEIIECTB PACCYUTHIBAIOTCS 1O (hopmyie (33) U cocTaBAT:
OKCHIOB yriepona

M co = [58,7 - (295000 + 332000) - 1,33 - 1,69 + 54,5 - 185000 - 1,32 - 1,69 + 17,7 -

226000 - 1,28 - 1,63] - 10 = 113,4 1/rox

1,63) -

1,63) -

YIJIEBOJIOPOLOB

M = (12,7 - 627000 - 1,33 - 1,69 + 10,2 - 185000 - 1,32 - 1,69 + 1,93 - 226000 - 1,28 -
10 ®=23,0 /rox

OKCHIOB a30Ta

Mo = (7,4 - 627000 - 1,33 - 1,69 + 7,2 - 185000 - 1,32 - 1,69 + 2,47 - 226000 - 1,28 -
10 %= 14,56 t/ron

O06muti ro10BoH BLIOPOC BPEAHBIX BEIIECTB COCTABHT:
M o6m. = 113,4 + 23,0 + 14,56 = 150,98 1/ro.




10.

11.
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CIIMCOK HMCIIOJIb3OBAHHBIX NCTOYHUKOB

INpaBuna sKcmmyaTaiuy METAUIHYECKHX De3epByapoB /Ui HeGTH U HedTENpoXyKTOB M
PYKOBOICTBO IO MX peMOHTY — M: Henpa, 1988.

HopMmel ectecTseHHOM yObIIM HE(TEmpOAYKTOB NP IpUEME, XPAHEHWH, OTIYCKE H
TpaHcGOpPMHPOBAHUN — AcTpaxaHb, 1986.

COOpHHK METOJMK MO pacueTy BHIOPOCOB B arMocepy 3arpsA3HSIOMMX BEINECTB
pasnryHEIMY Tpou3BoacTBaMu — JI: 'mapomereonsnar, 1986.

Aradonos E.JI1. Hanagka crcTeM npoMsuiieHHOM BeHTHISIMH — M: Crpoitusaar, 1978.
IImutvar  H.b.  CppaBoutoe mocobue s pabOTHAKOB — aBTO3ANPABOYHBIX ¥
aBTOra3aHanoMHUTENbHBIX cTannuit- M: Henpa, 1982.

Xanymakos 3.B., ITunckuit B.M. AprosanpaBounsie crannuu — M: Henpa, 1980
Merogudeckoe pPYKOBOACTBO II0 HOPMHMPOBAaHMIO IPOMBIIUICHHBIX BHIODOCOB Ha
razopacupenenuTeNbHbIX cTaHuax — M: 1983.

MeTtonuKa onpeneneHus BaJOBBIX BBHIOPOCOB BPEJHBIX BELIECTB B aTMoc(epy OT KOTJIOB
TEITOBEIX JntexTpocTanumii — M: Coro3anepro, 1984.

MeTonyyeckre yKazaHusi IO pacdeTy BHIOPOCOB BpEIHBIX BEILIECTB ABTOMOOHIBHBIM
TpaHcopTOoM — M: 1983.

Metonuka onpeneneHus YAENBHEIX BBIOPOCOB BpENHBIX BellecTs B arMocdepy Ha
€IMHHUIY IPOIYKLMY B EIUII0N03H0-0yMaXkHOH npoMblierHocTs — M: 1979.

COOpHMK METOOHK IO ONpe/IeNCHUI0 KOHUEHTpAlUi 3arpA3HAIONMX BEMIECTB B
IPOMBIIIIEHHBIX BEIOpocax — JI: ['mppomereonsaar, 1987.
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INPUJIOXKEHHUE
(cnpaBouHOe)

AHAJIMTUYECKUI KOHTPOJIb BBIEPOCOB BPEJTHBIX BEILECTB B ATMOC®EPY
HA TIPEAITPHUATIIAIX TOCKOMHE®TEIIPOAYKTA PCOCP

Ipo6s1 mapoBO3AYIIHOM cMecH M3 pe3epByapa Ha aHamm3 OTOUPAIOT U3 BepXHEN 4acTH
ra30BOr0 IPOCTPAHCTBA Yepe3 3aMEPHBIH IIOK, 3aKPBITHI CEIAAIBHON KPBIIIKOH cO ITYIepoM
Juis pespHOBOro muiaxra. IIpoGer orOupatotrcs c¢ yposHs 400 MM OT 3aMEpHOrO JIIOKa
pe3epByapa.

Jinst onpezenenns KOHUEHTPALMY BPEIHBIX BEIIECTB B BEIOPOCAX M3 JKENE3HOMOPOXKHBIX
¥ aBTOMOOMIIBHBIX LUCTepH NMpo0y oTOHpaiOT BO BpeMs HainBa He(TelpoAyKTa ¢ ypoBHS 50-
100 MM HDKe OOpasyromell TOpJIOBHHBI KOTJIa WACTEPHBI (HE HOMycKas COMPUKOCHOBEHHS
KOHITa IPOoOOOTOOPHOTO MIIAHTa ¢ HEPTETPOAYKTOM).

METOJUKA OITPENEJIEHUA CYMMAPHOI:/:I KOHIIEHTPAITUN
YT'JIEBOJOPOJOB METOJOM I'A30XKUAKOCTHOU XPOMATOI'PA®HN

1. Haszayenue MeTOMKH.

Meronuka  mpefHasHaueHa U1 OOPEJEIEHHS  CyMMapHOH  KOHIEHTpAIHH
amadarmaeckux Ci— Cg u apomarnyeckux Cg— Cg yriieBoaopoxoB B IPOMBIIIICHHBIX BEIOPOCaX;
nuantazoH  usMmeperuid  50-30000 wmr/m®. mpH  HEOOXOAMMOCTH METOMKAa MOXeT OBITh
HCTIONB30BAHA TSI CYMMApPHOI'0 ONPEASNCHUS IPYTHX OPraHHIECKHX BEIIECTB.

2. Merton #3MepeHus.

Jna  ompemeneHHs CyMMapHOW KOHNEHTPAlUd  YIIEBOJOPOJOB  MCHONB3yeTCA
razoxpomMarorpaduueckuii MeTojl, OCHOBAHHBIH Ha OOLIEM JETEKTHPOBAHHH YTIICBOJOPOIOB
ILTaMEHHO-MOHM3AIIMOHHBIM feTekTopoM (I[TU]T). TIpoGa MccnemyeMoro Bosmayxa BBOAUTCS Oe3
[IPEIBAPUTEIILHOIO KOHIEHTPUPOBAHUSA B KOJOHKY, 3allOJHEHHYIO HMHEPTHBIM HOCHTEJNEM.
KonuuecTBeHHbIH aHaIW3 OCHOBaH Ha TOM, uTo wyBcTBUTENbHOCTH [IM]] mpomopnmonaibHa
YHCITy aTOMOB YTJIEPOa B MOJNEKYJE YIIeBOAOPOIa. 3aBhIAIOT Pe3yNIbTAaThl H3MEPEHH Ipyrue
oprauudecKkue BelnecTsa, AeTekrupyemsle 1T/, AncopOrus yrieBonopofoB IOBEPXHOCTHIO
1po600TOOPHUKA M HErepMETHYHOCTD alapaTyphl 3aHWKAIOT Pe3ybTaThl H3MEPEHHU .

3. Cpencrsa p3MepeHHUil, PeaKTHBbI, MATEPHAIILL:

- rasoBblif xpomartorpad cepum «lIer-100» unm oGoit Apyroil ¢ miIaMeHHO-
HMOHU3aHOHHEIM JIETEKTOPOM, IIOPOT YyBCTBHTENHLHOCTH IO TIpornany 2,5 - 10~ 8 Mr/c;

- KONOHKH Xpomartorpaduueckue u3 Hepxkaseromed cramu (pabodas H
CpaBHMTENbHAS), THAMETP 3 MM, JUAHA 1 M;

- aciipaTop Modol MmoAenH;

- MemuumHckuit mmpun ITIK-01-001 BmectEMocthio 1 vnu 2 My, 1ieHa AeneHus
mkansl 0,05 ma, TY 64-1-378-68;

- muxkpoupun MII-10 BmectumocTsio 10 MKIT;

- Bechl TabopaTopHbte obmero HasnadeHus, Kiacce 2, TOCT 24104-80E;

- MepsI Macesl, kiace 2 wmm 3, OCT 7328-82E;

- 6apomerp-anepcun, OCT 23696-79;

- TepMomeTp, mkaia 0-100 °C, nena menenus 1 °C, TOCT 315-73E;

- nuHelKa u3MepurenbHas metaumyeckas, [OCT 427-75;

- OyThUIb cTEKNAHHAA BMecTAMOCTHIO 10 mmm 201, 'OCT 14182-80;

- ra3oBas IMIeTka BMecTuMocTho 0,5 — 1;

- BOZIOPOJT TeEXHUUECKMi cxarteni mapku b, 1 copt, TOCT 3022-80;

- Bo3ayx Texamdecknii, OCT 1182-73;
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- kBapy (3epHeHme 0,25-0,5 MM) wm apyroit MHEPTHBIA HOCHTENb Ui
XpoMaTorpadum;

- CHIJIOKCAaHOBBIN KaydyK JIEOOOH MapKku;

- rekcaH Ais xpomarorpaguu, TV 6-09-1887-77;

- 6en3oin, x4, TOCT 695-75;

- aneroH, yna, 'OCT 2603-79;

- yamka BelaputenbHas dapdoposas Ne6 Bmectumoctbio 250 M, TOCT 9147-

- MepHBIH HunuHAp BMecTHMOCThIO 100 M1, nena penenus 1 mi, [OCT 1770-74.

4, IoaroToBxa ¥ IpoBeREHYEC H3MEPEHHIM

Ombop npob.
ITpoObl TPOUW3BOACTBEHHBIX Ta3oBBIX BEIOPOCOB Ui aHANH3a  YIJIEBOIOPOMIOB

OTOMPAIOTCS M3 BEHTU/IAMOHHBIX CHCTEM MY Ha IPOM3BOJICTBEHHBIX IUIOIMIAIKAX B CTEK/ISHHEIE
ra30Bble NMUNETKHA BMECTHMOCTBIO OKOJIO 1 1T mimm mnprieM BMecTuMocThio 1-2 M. Tlpu sTom
H3MepAIoTCs TeMIIepaTypa ! aBIeHUE Fa30BbIX BEIOPOCOB.

Jlnsg yMmeHBbIEHWS BNUSHHUSA afcopOIlAM YIVIEBOAOPOJOB CTEHKAME Ta30BOU IHMIIETKH
yepes3 Hee acnupupyroT 8-10- xpaTHbI 00beM aHANIU3UPYEMOTO BO3LyXa CO CKOPOCTHIO HO 1
7/MUH.

ITono6HBII MHOTOKpATHEI! 00MEH aHANTM3UPYEMOroO ra3a IPOBOMIT TAKXKE CO LIIIPHUIIEM.
ITocne orGopa npo6 pe3uWHOBHIE NUIAHTH, HAAEeTHle Ha KOHIEBBIE TPYOKHM Ta30BBIX MHUIIETOK,
3aKpPBIBAIOT CTEKIIAHHBIME 3ariymkamu. [Ipoba wcciemyeMoro Bo3myxa B Ta30BBIX NHNETKAX
XPaHUTCA IIPY HOPMAJIBHBIX YCIIOBHAX HE 6oee CyTOK.

IIpuzomosnenue KoLOHKY.

Mpu ra3oXpoMarTorpagpuIeckoM ompe/ieeHu I CYyMMapHOH KOHICHTPAHH
YITIEBOZOPOIOB KOJIOHKA, 3AaIIONHEHHAS WHEPTHBIM HOCHTENEM, CIYXHT I CIIaKUBAHHS
KoJieGaHuii IOTOKA ra3a-HOCHTEIIA.

YcaoBus xpomarorpadupoBanus:

Kgapn (3epuerue 0,25-0,5mm);

CunokcanoBHI# Kaydyk moboit mapku 0,1-0,2% maccer kBapna;
Temneparypa TepMoctara konoHka 100 °C;

Temneparypa ucnapureis 200 °C;

Pacxoj rasa-HocuTens Bo3ayxa 30 Mi/MuH;

Pacxon Bogopoza ua gerekrop 30 mn/muH;

Pacxoy Bo3myxa Ha getektop 200 Mi/MuH;

O0BeM npoOkI TapoBO3AYIIHON cMeCH yTIIEBOAOPOAOB 1 MiT;
[IponomxureIbHOCT OJHOTO onpexaenenus 60c.

XpomarorpaMMa CYMMapHBIX YIJICBOJODOZOB IIpH NPHBEICHHBIX BHINE YCIOBHUAX
xpomaTorpadupoBaHus HprBEIcHa Ha puc. 1.
TpeGyeMerii pacxo/i Ta30B YCTaHABNHBAIOT MLUTBHO-IUICHOTHBIM PACX0JOMEPOM.

Ilpueomosnenue nanonnumena KONOHKY.

Heobxoaumoe 11 3all0OMHEHHA KOJNOHKH KOJMYECTBO KBapla B3BEIIMBAIOT C
norpemHocteio = 0,01 1, HOMemaoT B BHIDAPUTENBHYIO Hamky. Heobxomumoe KONMHYECTBO
HEMOBYKHOH >XMIKOH (ha3bl B3BEIHUBAIOT ¢ MOrpeliHOCThI0 + 0,01 T' ¥ pacTBOPSIOT B alieTOHE.
O6beM pacTBOPHTENA TODKEH OBITH TaKuM, YTOOLI BECh TBEPABIA HOCUTENL OBUT TIOKPBIT
pacTBOPOM XKUNKO# a3kl B aneToHE. 3aTeM BBITAPUTENBHYIO YAINKY C COAEPXMMBIM MOMELIAIOT
Ha IlecgaHyo 6aHIo, HarpeTyio Jio Temneparypsl (50+ 10) °C. ucnapsoT pacTBOpUTENH (AETOH)
JIO0 CYXOr0 COCTOSIHHSA HACAIKW, OCTOPOXHO BCTPIXUBAS COAECPIKMMOE.
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Hepe)l 3all0JTHEHAEM KOJIOHKY HOPOMBIBAIOT aLCTOHOM M IIPpOOYBarOT as0oTOM MR
BO3yXoM. IIpHroToBIeHHBI COPOSHT 3aCHIIAIOT B KONOHKY Yepe3 BOPOHKY, MOCTYKHBAS IO
KOJIOHKEC HepeBﬂHHOﬁ MaJIOYKOH W HCIIOJIB3YA PA3PEIKECHHE B KOJOHKE, C031aBacMOC
BaKyyMHBIM HAcOCOM. 3aIlOTHEHHYIO KOIOHKY 3aKpeIsiOT B TepMOCTaTe xpoMarorpada u, He
NIPUCOEANHAA K NETEKTOPY, TPEHUPYIOT IIPOyBKOH Bo3ayXa ¢ pacxonom 30 ma/mun npu 100 °C
B TedeHue 8-10 4. 3aTe€M KOJIOHKY IIPHCOEAMHSIIOT K NETEKTOPY ¥ JOOMBAIOTCS YCTAHOBIEHUS
CTAaOHIBHON HyNIEBOH NHHHMM Ha IOTEHOHOMETpPE IIPH MAaKCUMAaJbHOM YyBCTBUTEIBHOCTH
npudopa.

Ilocmpoenue 2padyupogouHol 3a6UCUMOCHIY.

CyMMapHYI0O KOHLEHTpAIMIO YIJIEBOJOPOJIOB B TAa30BBIX BBHIOPOCAX OLPEUENIMIOT 10
IpafyApOBOYHEIM 3aBHCHMOCTSM BBICOT mUKOB (h MM) OT KoHmeHTpamuu rexcana (Mr/m*®) B
IepecyeTe Ha YIJIEPOJ METOROM abCOMOTHOH KamuOpoBKH. ['pajiyMpOBOUYHYIO 3aBHCHMOCTH
crpoaT B cooTBeTcTBHH ¢ MU 137-77 «MeToaukoif MO HOPMHPOBAHHIO METPOIOTHUECKHX
XapaKTEPHCTHK, TIpafyHpOBKe, IIOBEPKE XpoMaTorpaduueckux HOpUOOpOB YHHMBEPCAIBHOTO
Ha3HAa4YCHHS U OIICHKE TOYHOCTHU Pe3y/IbTaTOB XPOMATOrPAhHUECKUX H3MEPEHHIY.

T'oToBAT mecTh-AECATH IPaXyHPOBOYHEIX cMeced rekcaHa win GeH3ojia ¢ BO3AYXOM (¢
HOrpellTHOCTEI0 He Oonee 5%) B mpemraracMoM J(Maria30HE H3MEPEeHHs KOHIEHTpauuil B
HCCIIelyeMBIX IIpobax U xpoMarorpadgupyroT Kaxayro cMech He MeHee 10 pa3. O6seM BBOIUMOM
B xpoMmarorpad rpaZyHpoBouHOM cMecH — 1 Mi. IIpHroTOBIEHHE IPajyMpPOBOYHBIX cMeced
reKCaHa ¢ BO3TyXOM IPOBOIMTCS CTATHYECKHM METOAOM B OyTBUIH, 0OBEM KOTOPOH OmpeseicH
¢ TOTPEIIHOCTRIO He Gonee 5%. ByThIIb repMeTHYHO 3aKPHIBAIOT MPHUILTH(OBAHHON IPOOKOH ¢
otBozoM mmamerpoM 7-10 mm, mmuuo# 30-50 mMm. OTBOxm pe3mHOBOM TpYOKoOi# coenmHseTCS
3arJIyIIKOH ¢ IPOMEXYTKOM 5-7 MM MEXIY KOHIIOM OTBOJA U 3aIJIyIIKOH.

BMmectumocTe OyTBUIM ONpPEAENSIOT MCXOOS K3 MacChl THCTHJUTMPOBAHHOM BOJEL
3aJrBaeMoi B OYTHLIb, ¥ [IOTHOCTH BOIHI, IPHHUMAEMO 38 €MHUILY.

I'ekcan BBOIAT B OYTHUIL B TOHKOCTEHHOM aMIIyye, 3aKpHITOM 3ariylUKoil. Amimyia
pa3buBaeTcs IPHU BCTPSXUBAHUE O CTeHKH OyThUH. KomudecTBo rekcana B OyTHUIH ONPENEIIIOT
0 Pa3HOCTY B3BEIMHBAHHS AMIIYJIBI IyCTOH M C TEKCAHOM.

I'excan wucmonp3yeTcd B KadecTBE BEIIECTBA IS IpaXyMpOBKH XpoMmarorpada mpm
onpeneneHuy cyMmbl amudarndeckux yriaesomopoxoB Ci— Cg, a GeH30) — NpH ONIpeseNieHAN
CYMMBI apOMaTHIECKAX yrieBogopoioB Cg — Cg, a €CIIH HMEIOTCA T€ B APYTHE, TO BEMECTBO JUIS
rpajyHpOBKH OHpEREIBIETCS 10 TPeoONalaromeMy KOMIIOHEHTY .

Ilo wcTedeHMM JBYX-TpEX HYacOB MNPUTOTOBJEHHAs TIPaJyAPOBOYHAs  CMECH
aHanM3WpyeTcsl NpPH YKa3aHHBIX BBINIE YCIOBHAX XpoMarorpadupoBanms. I[lepuoamdeckyio
MPOBEPKY MPaBHJIGHOCTH IPajlyMpPOBOYHOM 3aBHCHMOCTH IIPOBOJAT pa3 B Mecsll corylacHo MU
137-77.

Ananuz npoé.
ITpoby uccnefyeMoro BO3gyxa B KoJMWdecTBE 1 MII BBOZAAT B XpoMarorpad HIIpHIEM,

OpeBApUTENHHO TIPOYB IIIPHIL HCCIIENYEMBIM BO3AYXOM. [ €pMETHIHOCTS INIIPUITa IPOBEPSIOT
BH3YIBHO CIIEYIOIMM 00pa3oM: B INNPUI HaOWpaio BO3JYX, OTBEPCTHE HIJIBI 3ariyIIaroT
HPOKIIQ/IKOM M HAa MECTO COEIMHEHHS T'OJIOBKH HMIJIBI C METAIUINYCCKIM HAaKOHEYHHKOM INIIPHITA
HAHOCAT MBUIGHYIO IeHy. Eciu mpH HepeMeleHur MOpInHs 00pasyroTcsl MEUIBHBIE Iy3bIPH, TO
LITPUI HerepMeTHYeH ¥ HeoOX0IMMO IUIOTHEE HACA/IUTH TOJIOBKY HIJIBI HAa KOHYC IIMIIPHIIA.
Curnan IIAJ] Ha cymMy YIJ€BOAOPOJOB BBIXOAWT HA XpOMAarorpaMme ONHHMM y3KHM
mMKOM ¢ Bpemenem yaepxubanus 13 c. Kaxayio mpoby xpomarorpagupyroT HATH pas.
H3MepsioT BBICOTHI IIAKOB, U Pe3yJIbTaT IPUHUMAIOT CpeiHee apH(OMETHIECKOE 3HAYCHHE.
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THRAYHAR XPOMATOTpaMMa CYMMAPHEX
JTIIeBOXOPUROB
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5. O6paboTka pe3yNbTaToOB H3MEPEHHIA.
Komnnenrparuro rexcana umm 6enszona (0 Mr/mM®) B rpallydpOBOYHOM CMeCH B IEpecUeTe
Ha YIJIepo.I BEIYUCIBIOT O GopMmyite:
C= M - 1000, (1)
M-V
rJe m — HaBecKa reKcana Wi OeH3071a, MT;
1 - YUCJIO aTOMOB YITIepoJia B MOJIEKyJIe rekcaHa uim GeH30I1a;
V - BMECTUMOCTH OyTBUIS, T,

M - oTHOCHUTENBHAS MOJEKy IIpHAsS Macca rekcana Wik OeH30114a, a.e.M.

CymMMapHy10 KOHIEHTpPaNUIo yriieBoaoponoB (C Mr/mM?) B lepecyeTe Ha YIJIepoi B Ipobe
aHAM3HPYEMOr0 BO3AyXa IPH HOPMANBHBIX YCJIOBHAX ONpPENENSIOT [0 [PaLyHpPOBOYHOM
3aBUCMMOCTH BBICOT ITMKOB OT KOHLIEHTPAIUK IeKcaHa WK GeH30J1a B rpayupOBOYHON CMECH.

Pacuer cymMMapHOH KOHLEHTpauuM YIJIEBOZOPOIOB B BHIOpOCaX (C[) B IlepecyeTe Ha
YIIEepOoa HPOBOAAT 0 hopMyIIe:
C

1__
C—as (2)

rie C — cymmapHas KOHIEHTpAallMs YITIEBOIOPOIOB, ONpeAeNieHHAas IO
IPagyupOBOYHOMY I'paduKy, MI/M;
o - K03bUIUEHT, pacCUNTaHHEIH 10 hopMyIie
_ 273-P 3)
760-(273+1)
rae P — armocdepHoe faBneHuE, MM PT. CT.;
t - TeMIeparypa B MecTe 0TOopa mpoost, °C.

Omnenka TOTPEIIHOCTEH WM3MEpeHMit CyMMapHOW KOHIIEHTPaUd YrJIEBOJOPOIOB
MpOBEJIeHa TIPH YKCIIe M3MEpEeHui n = 5 ¥ NPHHATOH NOBEpUTENBHOH BeposTHOcTH P = 0,95
(T'OCT 8.207-76, T'OCT 12.1.016 -79) B 1wmamasone wu3Mepenmit 50-30000 wMr/m3,
JIOBEPUTENbHBIE TPAHHIBL CIy4aifHOCTH MOTPEIMHOCTH + 5%; IpaHMLBI CyMMBl HEHCKIIIOUEHHBIX
CHCTEMaTHYECKUX NOTpeIHocTel + 7%.

3a pesynpraT aHajuM3a IPHHAMAETCS CpefiHee apHMETHYECKOE 3HAYeHHE IISATH
HapajUIeNbHBIX M3MeEpeHui. OTHOCHTENbHAs CyMMapHas IOTPEIIHOCTh HW3MEpEHHS IpH
MpUHATOH noBepHuTenbHOH BepodTHOCTH P = 0,95 paBHa + 10%.

6. Texuuka Ge30nacHOCTH.

AnndaTtudeckue u apoMatudeckue yriesonoponbl C; — Cg BRI3HIBAIOT M3MECHEHUS KPOBH
1 KPOBETBOPHBIX OPTaHOB.

Ipenensro nonycrumMas konnentpanusd (I1/1K) B Bo3ayxe paGoueit 30HEI yIiieBOXOPOAOB
amadarnyeckux npenensHbix C; — Cip (B mepecuere Ha yriepon)corisacao 'OCT 12.1.005-76
cocrasiser 300 mr/m®. Yrnesonopoasl C; — Cyg cormacao 'OCT 12.1.007-76 ornocatcs k 4-My
"KJIacCy ONacHOCTH.

Ot16op 1po6 NpOM3BOJACTBEHHBIX T'a30BHIX BBIOPOCOB NIOJDKEH NPOBOIHUTHCS C YUIETOM
HECTPYKIMi 0 6e30MacHOCTH TPY/a, SHCTBYIONIMX Ha IPEIIPUITHY.

AHau3 BBIIOJIHACTCS B COOTBETCTBHM ¢ «OCHOBHBIMH IIpaBHIaMH 0€30I1aCHOR paboTHl B
XUMHIYecKoH 1abopaTopuu» ¥ HHCTPYKIHSIMM IIO 3KCILLyaTalMy ra30Boro Xxpomarorpada.
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METOVIKA OITPEJIEJIEHUS KOHIEHTPALIVIY TUOKCUIA CEPBI
TUTPUMETPUYECKHMM METOJJOM C UCITIOJIb30OBAHUEM TOPOHA 1 B
KAYECTBE MHJIMKATOPA

1. Ha3smagyeHune METOIMKWH.

Mertoauka npuMeHsIeTcs IS ONPEAeNeHNs] KOHUESHTPAIIMHA YIOBJIEHHOTO ¥ OKHUCIEHHOTO
JHOKCH/IA CEPbl, KOTOPBI OIpPENENAOT B HPUCYTCTBUM OKCHIOB a30Ta. OTHOCHTENIbHAs
MOTPEIHOCT BO BCEM [NANa30He KOHUEHTpaluil He npepbiuuaet 8 %.

2. Meron uzMepeHus.

OcHOBaH Ha CBOHCTBaX IEPOKCHAA BOIOPOJAA OKUCIATH AHOKCHA CEpHl B Ipolecce
nornomenus. IIpuHIMIHANTBEHYIO CXEMy peaknuu, MpoTeKaloled npH B3auMojeiicTBHH
TIEpOKCH A BOJOPOAA C JHOKCHIOM CEePbl, MOXHO IPEJICTABHTH B CIECAYIOLIEM BUIE:

SO, + H,O =H,S0;, )
H,S0O;5 + H,O, = H;SO4 + H,O 2)

KonugectBo o6pa3zoBaBmieficss CepHOH KHUCNIOTHL HPONOPLHOHAIBHO KOHIIEHTPAIHH
YNOBIEHHOTO ¥ OKHMCIICHHOTO JMOKCHJA CEPHI, KOTOPHIA ONPENeIIIIOT PN THTPOBAHUH CEPHOH
KHUCJIOTBI PACTBOPOM XJIOPECTOro 6apus B IPHCYTCTBUH TOpOHAl B KauecTBE HHAUKATOPA.

Honsl cynbdara cBI3BIBAIOT HOHBI Oapus ¢ oOpa3oBaHWEM TPYIHO PacTBOPHMOLO
coemunennus BaSOy4, Bemazatomero B ocafok. M36piTox MoHOB Gapust 006pa3yeT KOMIUIEKCHOE
SPKO OKPANIEHHOE COeTMHEHNUE C TOPOHOM 1.

Ompesiere M0 THOKCHJA CEPhl MEIHAIOT NMPUMECSIMH TPHOKCHAA CEphl, CEPOBOJOPOA,
HOHOB METayNioB, (ocharsl, MOHEI aMMOHMA. YCTPaHUTh MeEINAOIlee BIUSHHE TPHOKCHAA
MOJKHO C TIOMOIIIBIO CIEIUATBHEIX (HHIETPOB.

Merajuisl MOTYT COZEPXKATECS ¢ 3071 (IIBUIH), 00pasyromencs Ipy CXUIaHHK TOI/IMBA.
Vicnonp3oBanne ¢GuibTpoB B TiepuoJ, oTOOpa HpoO NpPENsTCTBYET I[ONAJJaHUI0 KaTHOHOB B
npoGy. s yiaBI@BaHUS HBUTH OCTATOYHO MOMECTHTH B ra303abopHyI0 TPYyOKY TaMIIOH M3
acOecToBOH BaThL.

Ecmu pH mornoturensHOTO pacTBopa MeHee 2 mimm Gosiee 4, TO OLEHKA IOIYYEHHOH
KOHIIEHTPAIINY JHOKCHA cephl GYAeT, COOTBETCTBEHHO, 3aBBIICHA WIIM 3aHIDKECHA.

3. CpezcTBa H3MEPEHUS, PEAKTUBbI, MATEPUANLL:

- Xnopun 6apus, craHgapT-TuTp (pukcanan, HopManosa) 0,1r-oxs, TV 6-09-2540-72;

- Iepoxcun Bomopoxa, 30%-Holi BoaHBL pactBop, 'OCT 10929-76;

- Msonmponwmiorsri ciupt (u3onponanon), TY 6-09-712-76;

- bBemson-2-apconoBas kucnora (1-a3o-1)-2-oxcunadramuu-3, 6-aucyIbhOKUCIOTA,
TpuHaTpueBas cons (TopoHl), TY 6-09-05-192-74;

- Bopa guctunmaposansas, OCT 6709-72;

- XnopuctoBomopojuas Kuciiora (coysiHas kucnora), x4, 'OCT 3118-77;

- Tepmomerp TJI-2 2-B-2, TOCT 215-73 E;

- Manomerp, TOCT 2405-80, TY 03548-66, kimacc 0,6 u 1,0;

- BoasHoii acTiMpaTOp WM 3JIEKTPOACIHPATOP CO BCTPOSHHBIMH pacxomomepamMu DA-
1,TOCT 13478-75;

- TIpoGoorGopHas Tpybka w3 MoimbreHoBoro crekia mmamerpoM 8-10 MM, I'OCT
23932-79E;

- Bapomerp memOpansbiii Mereopoyoruueckuii MB3-1-0,4, TOCT 23696-79;

- CxusHKa 1d mpomsiBanust razos CBT-25, 'OCT 10378-73;

- Tlornorurens Pexrepa (TY 25-11-1081-75);

- Broperka 1-2-25-0,1, TOCT 2292-74;

- TIImmerka 2-1-25, TOCT 20292-74;
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- Koabsr mepasie 2-1000-2, 2-100-2, TOCT 1770-74;
- Kpan coemunnTensubnii crersianbii K3X-2-32-2,5, TOCT 7995-80E;
- Konba xoHnyeckas.

JUIs  ycrpaHeHHs MEIIAIOIEro BIMAHUA TPHOKCHIA CEPHl  PEKOMEHIyeTcs
HCIIONE30BaTh 6a3abTOBOE BOJMIOKHO BEIcHIel kateropun kadecrsa, PCT YCCP 5013-76.

Jlomyckaercs 3aMeHAa YKa3aHHBIX NPHOOPOB HAa aHalOTHYHble HJIM He
YCTYMAIOIIHE UM [0 METEOPOJIOTMIECKAM XapaKTEPUCTHKAM.

4. lloAroToBKa ¥ MPOBEACHAE W3IMEPEHMIHA.

O6Gume ykasaHus TO HpoBeleHWio amanu3a B coorTBercTBuH co CT COB 804-77.
[PUIOTABINBAIOT CTAHIAPTHEIA pacTBop xiopuctoro Gapus BaCly konuentparmett 0,05 Monb/1
n3 craggapr-turpa 0,1 r-skB. B koi0y BmectumocThio 1000 M mepeHOCAT COAEPKHUMOE
CTaHHApT-TUTPA U JOBOIAT N0 METKH JUCTWILIMPOBAHHON BOIOH.

Jns npurorosnenns 100 ma 3%-Horo pacTBopa MEpOKCHUAA BOAOPOAA B MEPHYIO KOJIOY
BMectuMocThio 100 it momemaror 10 M mepokcmaa BOZOpOja M AOBOXAT 1O METKH
JUCTHIIMPOBAHHON BOMOH. XPaHUTh PAcTBOP B XOJOIMIIBHHUKE M II0B30BATHCS MM MOXKHO He
Honee oHOro Mecsna.

Jns mpurotoBnerus pactBopa TopoHa 1 (0,2+0,05) r Topona 1 pactBopstor B 100 M
JUCTHIUIMPOBaHHOM BOABL PacTBOp Hy)XHO XpaHHTh B IIOTMAITHIECHOBOM IIOCyHE, Tak KakK B
CTEKJISTHHOH pacTBOp noprutcs. PactBop ycroifums B TeueHue 1-2 mec.

Ioozomogxa npubopa.

IpuGop (puc. 2) cocrour u3 npoboorOopHO#l TpyOku 1, KpaHa 2, CKJIAHKH LA
mpoMbIBaHWS ra3a 3, sneKTpoacnuparopa 7 (MM BOASHOrO acmuparopa), TepMomeTpa 5 ¢
GaLTOHYNKOM 4 IS I3MEPEHNU TEMIIEpaTyPhl ra30Boi NpolEl, MaHOMETPA 6.

Ilpu HamMuwy TPHOKCH/A CEpEI AT €€ YIaBIUBaHUS COOUPAIOT IPHOOD, M300paKCHHBIA
Ha pHC. 3, KOTOPBIA OTNMYaeTcs oT npudopa, M300pPaKEHHOTO Ha PHC. 2, TEM, YTO BBEIECHBI
OOIJIOTUTENE 8§, 3alOJIHEHHBIA MHCTHIUTMPOBaHHOW Bomod (20-30 M), nmoaxucneHHoH 1-2
KalUIMM ~ XJIOPMCTO-BOJOPOJHONM KHCIOTBI ¥ rodpupoBaHHas CTeKisHHas TpyOka O,
3amoTHeHHAS 6a3aIbTOBBIM BOJIOKHOM.

Coemunenue uactedf npmbopa pe3WHOBBIMH LUIAHTAMHU JOJDKHO OBITH CBENEHO K
MHHHMMYMY ¥ IIPOBOJUTECS BCTHIK.

Tlepen HawanoM aHaU3a MPOBEPSIOT TEPMETHYHOCTH IpHOOpa. 3aKPHIBAIOT KpaH 2 Tak,
9T06Hl B IpHOOpP HE MOCTYHAN Ia3, BKIIOYAIOT EKTPOacIupaTrop, yCTaHABIHBAIOT pacxojl a3
0,25-0,5 mv*/muH u, ecmi B Tedenne 3 muH. [lomnaBok peoMeTpa 3nekTpoacmuparopa ynazier
BHU3 JI0 yIIOpa, Ipubop CUMTAETCA TEPMETHYHBIM.

Ha ra3oxo/ie mpoCBepIINBAIOT ¢ HAPyKHOH CTOPOHBI ITYHEp BEICOTOMR 30-40 MM.

ITpobootGopryto TpyOKy BCTAaBIAIOT B Ta30X0h depe3 IOTYyHEp C PE3MHOBOHM HIIM
acGecToBoli mpoOkoi Ha 1/3 mmuuE! razoxona. IlpuGop mis oTéopa mpob rasa IPHUCOETUHSIIOT
yepe3 KpaH 2 Pe3HHOBBIM IIIAHIOM BCTBIK K KOHITY Ipo600oTGOpHOI TpyOKH, BBIXOJSAINEH M3
razoxoja.

Ilpu orGope 3amBUICHHOr0 ra3a B mpo0ooTOOpHYIO TpyOKy NOMeINaloT (UIbTp u3
ac6ecTOBOTO BOJNOKHA.
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Cxemg DpuOOpPR Z/A ONPBYSNCHRA B I'a3e XOHUEHTpANAH
MMOKCHAE Cep C NWMexesuels TopoHa I
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Cxemg NpROOPA RN OUPERENSHEA B Ia§e KOBLEHTPAIME
JMOKCEN2 0ej : b DPECYTOTMMH TIUOKCANA 0BH
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Ombop npob.

Ilepex Hagamom aHamu3a TPyOKy | OpOMBIBAIOT aHATH3UPYEMBIM rasom. Jjusg 3TOro
OTKIIIOYAlOT KpPaHOM 2  TIOIVIOTHTENBHBIE COCYIbL,  3JEKTPOACHHMPATOpP  MOAKIIOYAIOT
HETIOCPEICTBEHHO K KpaHy 2, YCTaHABIMBAIOT pacxoX rasa 0,250 — 0,5 nM*/MHH ¢ MPOMycKaioT B
TedeHHe 1-2 MHH.

Bxmo4aroT 37eKTpoacnupaTop, B MOTTIOTHTENBHYIO CKISHKY 3 3aJIHBAIOT MUIETKOH 25
M1 3%-HOro pacTBopa IepokcHaa Bogopoaa. [Ipy KOHIEeHTpaunu JUOKCHAA cepbl B OTXOASIIEM
raze 5000-30000 Mr/m® mpuroraBnuBaioT 3-7 HOMVOTHTENBHBIX CKIAHOK (cM. TaGnumy 1), B
KOTOPBIE 3aJIMBAIOT MUMEeTKOH 25 M1 3%-Horo pacTBopa IMepoKCHIa BOAOPOIA.

Ta6nuna 1
O06BeM, KOITHYECTBO Ta30BEIX IIPOO B 3aBUCHMOCTH OT KOHILIEHTpALIMH JMOKCHIA CEPBI
Konuenrpamus quokcuaa Pacxon raza, Kommuectso [IpOROKUTENbHOCTD Hcnonb3yeMslii
CEpBI B OTXONALIMX ra3ax, IM%/MUH po6 or6opa npoGbi, MHH [OIJIOTHTEb
Mr/m3
500 3,0 1 20 [Mornoturenn
Peixrepa
1000 1,5 1 20 [MornoTuTenbHas
CKIIIHKA
5000 1,0 3 5,0 INornoturenbHas
CKJISHKA
10000 1,0 5 3,0 ITornoTuTeabHas
CKJISTHKA
20000 0,5 5 3,0 TlornoturenbHas
CKIISTHKA
30000 0,5 7 2,0 [MornotutenbHas
CKJIAHKA

OtxpeIBalOT KpaH 2, BKIIOYAIOT CEKYHIAOMEP H OJHOBPEMEHHO HAYMHAIOT IPOILyCKaTh
ras gepes CKIJHKY JUIsl IPOMBIBaHHS rasa. Pacxon rasa omnpenensior no tabuune. Bkmouaior
3NEKTPOACIIMPATOP, OTCOEAUHIIOT IOIVIOTUTENBHBIN cocy/ 3.

Ecnm or6upaercst Heckoibko Ipob, TO B COOTBETCTBHH C TaONHIEH MOXCOCTUHAIOTCS
JIOTIOJTHUTEINBHBIE CKIISTHKY, jaliee 0T00p MpoOkI BeRyT, Kak YKA3aHO BBIIIE.

Ananus npob

Cocyzpl ¢ mpobaMu 1mepeHOCAT B JTabopaTopHio [y aHaiu3a. KomudgecTBo
IIPOIIYIEHHOT0 [a3a OIPEResLIoT 1o GopMyIe:

V=T-W 3)

riae V — 00beM IMpoIyIIeHHOTO Ta3a, M,

T — BpeMs IIpoITycKaHuUs rasa, MHH;

W — pacxopg rasa, IM*/MuH.

CnuBaroT comepXXKUMOE IOITIOTHTENFHOH CKILIHKM B KOHHYECKYIO KONOy, TIIATEIBHO
TIPOMBIBAIOT CKIIIHKY IUCTH/UIMPOBAHHOM Bomo}. JJMCTHIIIMPOBAaHHYIO BOZY HOCIE IPOMBIBAHUS
TaKXe C/IMBAIOT B KOHHYECKyI0 Konby. OTobpannsle g anamisa IpoOsl XpaHT He Oolee Tpex
JTHeH.

K mosxydennoMy pacTBOPY n0OaBISIOT 4-KpaTHBIH 00BeM H30IPOIHIOBOTO CIIUPTA U JBE
WM TPH KAl MHANKATOpa TOPOHA 1 M THTPYIOT IPU 3HEPrHYHOM MTOMEHIMBAHUH PACcTBOPOM
xJyiopuctoro Gapus (2-3 xammm B MUHYTY). L[BeT m0omkeH M3MEHHTHCS OT CBETIIO-XKEJITOrO 10
['yCTO-PO30BOTO.

KoHneHTpanuio 1HOKCHzAa cepsl B raze (MI/M°) HAUuMCISIOT 10 (hopMyIIe:
0,1-32.1000¢ @

Vo
IIe B — KOJIMYECTBO PAaCcTBOPA XJIOPUCTOrO Gapus, MOMIEAIIEro Ha THTPOBAHUE, MIT;

Cso=
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32 — MossIpHasg Macca SKBUBAJICHTa JUOKCHAA CepPBl, I/MOJIB;

0,1 — KoHIeHTpanHs pacTBopa XIopHuaa Gapus, MOJIB/T;

Vo- 06Bem ra3oBoif po6sl, IPUBEACHHEIN K HOpMAaIbHEM YCIOBHAM (t = 0 °C, maBiicHue
101,3 kI1a), nm3;

_273-V-(P£AP) )

101,3(273 +1)
rae V — 00beM ra3oBo# mpo6el, aM3;
P — atmMocdepHoe napnenue, klla;
AP — n36pITO4HOE HaBieHHUE (paspexeHue) nepen acuuparopom, klla;
t- TeMneparypa raza, °C.

B ToM cnyuae, koraa oTOHpasoch HECKOJIBKO KPATKOBPEMEHHBIX Ipo0d B Teuenue 20
MHH., OIIPeJIeNAI0T CONepKaHue JHOKCHAA Cephl B KaXJoH Mpobe, a pesysbTaT IPeACTaBIIsIOT
Kak cpefiHee apudMeTHIeCKoe.

KonnuecTBo 0ToOpaHHBIX cepHii KpaTKOBPEMEHHBIX Npod rasa JAODKHO OBITH He MeHee
TpeX 3a nepuox 20 MuH.
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METOJIMKA OIPE/EJIEHHS KOHITEHTPALIUM OKCUIIOB A30TA
®OTOKOJIOPUMETPHUECKMM METOJIOM C HUCITOJIb30BAHUEM PEAKTHBA
TPHICCA-HMJIOCBAS

1. HasnaueHue METOJMKH.

Mertouka npeHa3HAYEHA IS ONPeAe/ieHH] KOHIEHTPALUH CYMMBI OKCHZIA U JIHOKCHIA
a3oTa B BEIOpocax B OWana3oHe H3MepaeMbIX Koumenrtparuii 10-1000 mr/M?. ITorpemHocts
usMmepenus 13% onpenenseMoro 3HaYEHHUS.

2. Meron u3MepeHus.

Meron ocHOBaH Ha B3aHMOJECHCTBUU HHUTPUT-HOHA H M-aMHHOOGEH30JICYIb(OKHCIOTH
(cynbganunoBoii KHCIOTEI) ¢ oOpa3oBaHHEM IHA30TCOCAHHEHHS, KOTOpPOe, pearupys c¢ 1-
HaTHIAMHHOM, JaeT a30KpacuTellb, OKPALINBAIOMIN PacTBOP OT GJieAHO-PO30BOTO 10 KPacHO-
¢uoneroBoro nera. THTeHCHBHOCTH OKPACKU MTPONOPIHOHANbHA KOHLIEHTPAIIMH HATPHTOB.

OnTtuyecKyo INOTHOCTh PACTBOPA U3MEPSIOT C NOMOLIBIO (HOTOIIEKTPOKOTIOPUMETPA.

Ompenenennio Memaer JHOKCHI cepbl. BiusHMe IHOKCHZA cephl YycTpaHsdercs
KpucTauimdeckuM okcuaoMm xpoma (VI), TpyOka ¢ KOTOpHIM moMemaercs MpH or0ope rasa
Hepel| ra30Boi MUIETKOM, U 100aBIeHNeM B IOTJIOTUTENBHEI pacTBop 10% aneToHa.

3. CpelcTBa U3MEpEHHs, PEaKTHBbI, MATEPHAIIBL;
- ¢ortoanexrpokonopumerp, FOCT 12083-78;
- Becnl anaymatayeckue, 'OCT 24104-80E;
- Mepst Maccel 'OCT 7328-82E;
- Ttepmomertp, nena aenennsd 0,1 °C, TOCT 215-73E;
- 6apomerp, 'OCT 23696-79E;
- Bakyymmerp tama BTU, TY 25.05.1481-73;
- razoobpaznas TpyOka;
- (HUNBTPOBAIBHEIH MATPOH;
- HACOC C BCACHIBAIOIIAM H HATHETAIOIAM IITYIEPaMH;
- Hacoc Bakyymusni 2HBP-5IM, TV 26-04-604-79;
- ra3oBbIE IUIETKU BMECTUMOCTEIO 200 MiT;
- anmapaT Ui BCTpSXMBaHHs KOO B mpobupox ABY-10p, mozens 11-2332, TV-64-1-
1081-73;
- kombbI MepHbIe 1-50-2, 1-100-2, 1-250-2, 1-500-5, TOCT 1770-74E;
- nunerku 1-2-1, TOCT 20292-74;
- mumHAps 1-250, 1-500, TOCT 1770-74E;
- Oropertku 6-2-10-0,05, 5-2-10-0,1, TOCT 20292-74E;
- ykcycHas xucnora, x4, [OCT 61-75;
- l-madrunamus, uma, FOCT 7727-74,
- m-amuHOGEH307CyIB(OKUCIOTa, yaa, ['OCT 5821-78;
- HuTpHT Hatpud, x4, [OCT 4197-74;
- okcun xpoma (VI), uma, TOCT 3776-78;
- ameroH, yna, [OCT 2603-79;
- Boga guctwimuposantag, [OCT 6709-72;
- ¢uneTp Oymaxmweid (Jroboit), TY 6-09-1678-77.
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4, TloAroroBka u POBEICHUE U3MEPSHUH

IIpuzomoenenue pacmsopos.

Jns  mpurotosienmst  12%-Horo  pactBopa  YKCycHOM — kucloThl 128 M
KOHIEHTPUPOBAHHOK yKCycHOM KucioTsI (99,5%) momemalor B MepHYIO K010y BMECTUMOCTHIO
1000 M1 ¥ JOBOAST BOAOH IO METKHU.

Jn4 nomyvenus pacTBopa U I-aMUHOGEH30ICYTB)OKUCIOTE (CYIbPaHUIOBOMH KHCIOTHI)
1,5 r ee pactBopsoT B 450 M 12%-HOTO pacTBOpa YKCYCHOH KMCIOTHL PacTBOp roToBaT He
MeHee 4EM 3a CYTKH IO HCIIONb30BaHHS M XPAHAT B IJIOTHO 3aKPBITOM CKISHKE U3 TEMHOTO
CTCKJIA.

PactBop 1-HadTHnamMMHa npHroTaBIMBaeTcs myTeM pacTBopenms 0,3 T ero B 60 Mn
Bogpl. HarpesaroT Ha BoasiHONM OaHe 10 006pa3zoBaHHsl Ha OHE KONGHEI JIHIOBEIX Kallelb,
bunpTpyroT depes OyMaHBIH (HIBTP, ocTaBiss ocamok Ha aHe Konoel K duubrpary
npunmBaroT 450 Ma 12%-Horo pactTBOpa yKCycHO#M KMCIOTHL PacTBOp roToBiT He MeHee YeM 3a
CYTKH JI0 HCIIOJIE30BAHSL.

IornotutensHEI PacTBOpP FOTOBUTCS HEIIOCPEACTBEHHO IEPE] HCIIOIb30BAHUEM IIYTEM
CMEINMBaHHU pacTBopa |-HaQTHIaMUHA U T-aMHHOGEH30JICYNB(POKUCIOTH B oTHOIEHAX 1:1 1
nobasnenus 10% anerona x obmemy o6beMy.

Jnd TpHroTOBIEHHA MCXOTHOTO CTaHZApTHOLO pacTBOpa 2-3 T HHUTPHTA HATpHS
pactupator u cymat npu 50-60 °C B Tedenue 2 4. Haecky 0,1497 r BHICYIIEHHOTO HHMTpPHTA
HaTpus pacTBOPSAIOT B MepHOH konbe BMmectuMmocthio 100 M Bomoii. DTOT pactBop
COOTBETCTBYET COAEPKAHMIO JHOKCHIA a30Ta 1 Mr/MIL

PaGounit cTaHmapTHEBIN PacTBOP A TOTOBAT Ieped HAYAIOM, JUTS YETO B MEPHYIO KOJIOY
BMeCTHMOCTEIO 250 Mn numetkoif Mopa BHocAT 1 MJI HCXOJHOTO CTAHZAPTHOTO PacTBOpa M
JOBOJIT IO METKH BoxoM: 1 mut pabodero cranmaprHoro pactBopa cogepxur 0,004 Mr aurput-
HOHa.

Pabounit cranmaprHeii pactBop b rortosar nepexn anmammzom. B mephyro KonOy
BMecTHMOCTEIO 100 mi munerkoif Mopa BHOcAT 1 MII MCXOJHOTO CTaHIAPTHOTO PacTBopa #
JOBOZSIT MO METKH Bomod; 1 mi pabouero crammaprHoro pacrBopa b cogepxur 0,01 mr/n
HHUTPHT-HOHA.

JUs mepeBoja OKCHAA a30Ta B JMOKCHJ B KA4eCTBE OKHMCIHTENS HCIONB3YIOT OKCHI|
xpoma (VI), KOTOpBIf IOMEmMAOT B CTEKIIHHYIO TpyOxy muamerpoM 6 MMm. JimHa cios
coctaBifeT 17 cm.

Hocmpoenue zpadyupoeounsix sagucumocmeil.

CTposT JBE 3aBHCHMOCTH OIITHYECKOH IUNIOTHOCTH OT KOHIEHTPAIIMK JUOKCH/IA a30Ta 10
3-5 cepusM rpaJyrpOBOYHBIX PaCTBOPOB.

ITepByio 3aBHCHMOCTH CTPOAT JUISL OMPEIEICHUS MAJIOr0 KOJIMYECTBa HUTPUT-HOHOB B 50
mn pacteopa (0,004-0,026 mr), Bropyto — mis 6onbrmoro (0,01-0,06 mr)..

B Mepuble K00b BMECTHMOCTBIO 50 MII C IOMOINBIO MHKPOOIOpETKH BHOCAT pabounit
CTaHJAPTHBIM pacTBOp HATpHTA HaTphsl A H b, B cOOTBeTCTBHH ¢ Tabsl. 2 MOBOIAT 00BEM 10O
METKH MOrTIOTHTENLHEIM pPacTBOpPOoM, coxepxkammmM 10% ameroHa (mo oObeMy), HHTEHCHBHO
BCTpAXHBAlOT ¥ depe3 30 MHH. 3aMepsiOT ONTHYECKYIO [UIOTHOCTH pAacTBOPOB Ha
¢oroxonopuMeTpe TpH MIAHE BoMHBI 540 HM OTHOCHTENHPHO NOIVIOTHTEIBHOTO DPacTBOpa,
KOTODBIi SBJISETCS PACTBOPOM CPaBHEHHS.

W3mepenne onTudeckod IDIOTHOCTH CTaHIApTOB Ha OCHOBe pabodero pacrsopa A
MPOBOJAT B XIOBeTax ¢ MHpHHOH pabouch rpann 10 MM, Ha OCHOBe pabouero CTaHIapTHOTO
pactBopa b — B xroBetax Ha 5 MM.

IpoBepky rpagXyHMpoBOYHBIX 3ABHCHMOCTEll CleayeT NpPOBOAMTL IIPH CMEHE [apTHA
PEaKTHBOB, HO HE PeXKe OJHOTO pa3a B 3 Mecslla.
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Tabmumna 2
CxeMa IIPUTOTOBIIEHAS PACTBOPOB IS IOCTPOEHHs! IPALyHPOBOYHOM 3aBHCHMOCTH

O6BeM pabouero craggaptaoro | 1,0 2,0 3,0 4,0 3,0 6,0 7,0
pacTBOpa, MIl

O6’beM HOLTIOTHTENEHOTO PACTBOPA, MiI 49 48 47 46 45 44 43

KonmgectBo nmuokcuma azora (Mr) B 50
MI TPaxyMpoOBOYHOIO pacTBOpa Ipu

HCHONIB30BAHUH |
CrangaprHOTO pacTsopa A 0,004 | 0,008 | 0,012 | 0,016 | 0,020 | 0,024 | 0,028 |
CrangaprHoro pactsopa b 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 0,0U

Oméop npob

CobupaioT ycTaHOBKY JUIi oTOOpa Tra3oB, KaK yKa3aHO Ha puc. 4, He IOACOCAMHIA
BaKyyMHPOBaHHBIH cocys. BcTaBnsior ra3o3a0opHy:0 TpyOKY B ra3oxXof M OPOXYBAOT ISt
IIPOTPEBAHNS CHCTEMBI AaHAJIM3UPYEMBIM T'a30M C IIOMOINBIO JIFOOOT0 TATOAYTHEBOTO YCTPOHCTBA
(aciupaTop, Hacoc) B TedeHHe 3-5 MHUHYT. OTCOEIHHSIOT TArOAYTHEBOE U IPUCOETAHSIOT
BaKyyMHUPOBaHHBIM 10 octatodHoro naeienus 2600 IMa cocyn ¢ morioTATENBHEIM PacTBOPOM.
CraBsT Kpa 4 B NOJOXEHHE «BaKyyMMETP-COCYM», OTKPHIBAIOT KPaH Ha BaKyyMHPOBAHHOM
COCYZe H H3MEPSIOT pa3peskeHne B HeM.

3aTeM KpaH 4 cTaBAT B IIOJOXEHHE «ra3oo0pasHas TpyOka — BaKyyMMETp — COCYI» H
otéuparoT mpo0y rasa.

O06beM NOTIOTUTENBHOTO PACTBOPA, 3AJIMBAEMOT0 B COCY/I, BEIOUPAIOT B 3aBUCHMOCTH OT
COZepXKaHIs OKCHAOB a30Ta ITo Tadu. 3.

Bpewms, B TedeHHe KOTOPOro HMPOBOAWTCS OTOOpP rasa, NOJDKHO COCTaBiATh 20 MHHYT.
KonmuecTBo 0TOOpaHHBIX IS aHAH3A P00 HOJDKHO OLITE HE MCHES TpeX.

Ananuz npob.

OtobpaHHble A4 aHajin3a OpoOBI XpaHATCs HE Ooice cyToK. OmpenesisioT OnTHYECKYIO
IUIOTHOCTB PAcTBOPa Ha (POTOKONIOpPHMETpPE IIPH JUTMHE BOMHBL 540 HM B KIOBETaX C PacCTOSHUCM
MeXIy IpaHsMH 5 una 10 MM B 3aBHCHMOCTH OT KOHIIEHTPAIIMH OKCHIOB a30Ta (Tabm. 3). Ilo
H3MEpeHHON ONTHYeCKO# IUIOTHOCTH PpacTBOpAa M TPajydApOBOYHON 3aBMCHMOCTH HAXOIST
cojepkaHHe HUTPUT-HOHE B aHAIM3UpyeMoi mpobe.

Tabmnna 3
O6BeM MOTIOTUTENHFHOTO PACTBOPA B 3aBUCHMOCTH OT KOHLIEHTPALIMA JHOKCHIA a30Ta

Kounenrpanusi auokcuza asora, 50 50-200 | 200-500 { 500-800 > 800
Mmr/m®

OO0BeM MOrIOTHTEIEHOTO PAacTBOPa, 10 20 40 50 70
M

PaccrosHue  Mexny — rpaHsMHA 10 10 5 5 5
KIOBETBI, MM

Ecnu no ucreyenuu 30 MUH NpoaHATM3UPOBATE MPOOE! HE MPENCTABIIACTCA BO3MOXKHBIM,
PacTBOp M3 MHMETOK CIMBAIOT B KOJOBI, IJIOTHO 3aKPHIBAIOT MPOOKaMH W XpaHAT B TEMHOM
MpOXJIaTHOM MecTe He Gonee 1 CyTok.

Ipu awanm3se ra3oBoil MPOOBI 3aMEPSIOT OCTATOYHOE JABIICHHE B COCYJE C IMOMOIIBIO
BaKyyMMeETpa.
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Cxeua o1dopa Ta30B B BaxyyRmposamial GOCYX

Mo, 4

I ~ rasoxox, 2 ~ TasosadopEss TRYORA O JRABTPOSMANIUM
marporod, 3 - TpydRa o omAcmETeRsM, .4 ~ Tpaxxoxosck
Xpaa, 5 - mavyywisTp, 6 - BARyyMADOBARNHR 0OOYX.
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5. O6paboTka pe3yIbTaTOB AHAIH3A.
O6peM razoBoit cMecu (Vr), OToOpaHHON Ha aHaNM3, PACCUMTHIBAIOT CJIEAYIOLIHMM
obpazom:

Vr=Vn- Vx, €))
rie Vr — BMECTHMOCTD Ta30BOH THATIETKH, MIT;
Vix — 06BbeM MOTTIOTUTENHFHOTO PACTBOPA B IIUIIETKE, MIL.
O6BpeM raza mpy HOPMAIBHBIX YCIOBUAX (VO) PaCCUMTHIBAIOT IO (PopMYyIIe:

_ainle-p' -5 o
10,3273 +¢) °

rae Vr — 00beM 0TOOPaHHOIO Ha aHaJIN3 ra3a, Mil;
P — armocdepuoe napnenue, [a;

!
P - OCTaTOYHOE JaBJEHME Ia3a B BAKYYMUPOBAHHOM cocyne, I1a;

i
P - OCTaTOYHOE JaBIEHHE ra3a B BaKyyMHPOBAHHOM COCYyJE TMOCie 0T6opa mpobsl raza
u3 razoxona, Ila;
t — TeMIIepaTypa OKpyKaromero Bo3ayxa, °C.
Konnentpanus auokcua azora (C Mr/um®) paccUHTHIBAIOT IO GOpMyIIE;

_ 2aVu 1
VoVk

rjie a — KOIMYECTBO HUTPUT-UOHA, HAlIEHHOE [0 I'PaJyHPOBOYHOH 3aBHCHMOCTH, MT;

2 — k03¢ dHUIMeHT, YYUTHIBAIOMHME 06pasoBaHye OXHON MONEKYJbl a30THCTOH KHCIOTHI
U3 JBYX MOJIEKYJ JHOKCH/IA a30Ta;

VH - 00beM IIOTJIOTHTEIBHOTO PACTBOPA, 3aJIMUTHIA B ra30BbIe MUAIICTKH, MIT;

VK ~ 06BeM MOTJOTHUTENLHOTO PAcTBOpPA, JUI1 KOTOPOro IMPOBOJHMIOCH HOCTPOCHHE
rpagyupoBouyHoro rpaguka, mi (Vk = 50 mi);

Vo — 06bem ra3oBoif MpoGHI, MpHBeIeHHBIH K HOPMaJIbHBIM YCIOBHSM, MIL

Ilo HalineHHBIM 3HaYeHUSAM KOHLEHTPAIlMH OKCHIOB a3oTa B Mpo0ax pacCUWTHIBAIOT
cpenHee apupMeTHIECKOE 3HAUCHHE.

C 0°, (3)

6. TpebGopanus K KBaTu(UKAIMK ONIEPaTOpa.

PaGoTel MoOXeT NPOH3BOANTE WHXEHEP HJIM TEXHUK XHMHYECKOH CIEIHaNbHOCTH,
BIAJEIONIUIl TEXHAKOM aHaNK3a U MPOLIe NN HHCTPYKTAaX O MPaBHiIaX paboThl ¢ TOKCHYHBIMU
ra3aMu U XMMHYECKAMH BEIIECTBAMH.

Ot160p po6 Ha aHAJIN3 MOXKET OCYLIECTBIIATE 1ab0PaHT.
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METOJIUKA QHPE,I[EJIEHHH KOHLEHTPALIIM OKCHUJIA YIJIEPOOA
METOJIOM I'A30BOU XPOMATOI'PA®UHU C UCITTIOJIb3OBAHUEM ITPUBOPA
«T"A30XPOM-3101»

1. HazHayeHHe METONMKH.

Meronuka npenHasHayeHa Ui OIpEeNeNICHWs KOHIEHTpammil OKcHaa yriepoaa B
Imuanazone 11,8-34950 mr/m® (0,001-3,0%) B mpoMBINUTEHHBIX BBIOPOCAX € NPHMEHEHHEM
MmanorabapuTHOro XpoMarorpada «I'azoxpom-3101».

2. MeToa H3MepeHHs..

CymHOCTE MeTOAa 3aKIIoyaeTcsi B XpoMaTorpaduueckoM pasjeleHHH KOMIIOHEHTOB
ra3oBoif CMecH C IIOCIEIYIOLIMM OIpelNeleHHeM WX Ha ACTEKTOpe IO TeIIoBOMY 3(gexty
peaKIMy TOpeHusI.

Ha TouHOCTH pe3ynbTaTOB M3MEPEHHUS BIHUSIOT OTCYTCTBHE TE€PMETHYHOCTH B Ta30BoOi
cxeMe TIpuboOpa, HEMOCTOSHCTBO pacxoja Ta3a-HOCHTENd, HENOCTOSHCTBO  YCIIOBHE
okpyxarome# cpenpl. OmpemeneHM0 He MeMAT Apyrue ra3sl. B DOMEIIEHHSX ¢
0TpabOTaHHBIMK Tra3amMH NHWTaHue MpuOOpa BO3AYXOM JIOJDKHO OCYHIECTBIATHCA TOJABKO OT
GajioHa co CXKATBIM BO3/YXOM HIIM OT BO3AYLIHOW MAruCTpalik ¢ JaBJICHHEM BO3JyXa HE HUXKE
0,5 MITa.

3. CpencTea U3MepeHni.

- rasoBblii xpomarorpad «I"azoxpom-3101», TV 25-05-1560-74;

- norenimomerp KCI1-4-909, nena menenns | MB, OCT 7164-71;
- ras-HocuTenb aprou, MPTY 6-02-02 377-66;

- xamubpoBounoe ycrpoiicteo JI 65.284.004 (B xoMIutexTe K IprOODY);
- xamubpoBounsblii ra3, TV 6-2131-78;

- MEIWLUHCKHUH IprIl BMecTHMOCTEIO 5 M2, TY 64-1-528-74;

- ra3oBbl€ IMNETKH BMECTHMOCTHIO 250-500 cm3;

- acouparop, [OCT 18954-73;

- 3ammparolnas XHAKOCTh 1 acnuparopa, [OCT 5439-76;

- mmyp acbectoBriit, TOCT 1779-72;

- CTEKJIOBOJIOKHO.

4. IToAroToBKa ¥ MpoBe/IeHAE H3MEPEHAH.
Xpomatorpadp «['azoxpoM-3101» ycraHaBmHBaeTCS B 3aKpHITHIX IOMEIICHHSIX C

TeMrepaTypoil Bo3myxa 10-35 °C ® OTHOCHTENBbHOH BIaXHOCTHIO BO3myxa m0 80%,
HEB3PBIBOOMNACHEIX U HemoxapoonacHbIX. IlofroroBka xpomarorpaga x pabote oCyLIeCTBISIETCA
B COOTBETCTBHH ¢ HHCTPyKIMeH O 3KCILTyaTaru XxpoMatorpaga J16.550.006.TO.

Yenosus xpomamoepaguieckozo ananuza:

- xpomarorpapudeckass xonoHka u3 ¢ropommacra 4] (umHa 2,5 M, BHYTPEHHHH
JaameTp 3,5 Mm);

- HaIOJHUTENb KOJOHKA — AKTHBHPOBAHHEI yronb Al'-3;

- TeMmeparypa KOJOHKH u Jerekropa (20+10) °C;

- Tok nuTaHus JertekTopos (180+5) MA;

- Ta3pl-HOCHTENH aproH H BO3IYX;

- pacxop rasoB-Hocuteneit (80+2) cm®/muH;

- obweMm npobsl 1-5 cm?;

- CKOpPOCTh quarpaMMHOM neHTs! 600 MM/g.
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Ombop npob:

O160p P06 OCYIMECTBIAIOT ACMHPATOPOM C IOMOIIBIO MPOOGOOTOOPHOrO YCTPOUCTBA.
Homyckaercst otOop mpo6 MpPOBOIWTH B PE3HHOBEIE KaMephl. PeKoMeH [yeMBbIit CpOK XpaHeHus
npo6 He Gosiee 5 9acoB.

Ilocmpoenue kanubposounou 3agucumocmu:

JI14  KONMYECTBEHHOTO OIpeleleHds OKCHAA YIJIEpOAa HCIONB3YeTCs METOX
abcomoTHON KATHOPOBKY 10 YHCTOMY OKCHIY YIJIEPO/ia WITH aTTECTOBAHHBIM Fa30BEIM CMECAM.

C moMomplo KanuOpPOBOYHOTO YCTPOHCTBA, BXOZSAIIETO B KOMIUISKT NpuOopa, B
xpomarorpad mociaexoBaTenbHO BBOS pasiIHbIe 103kl KaanOpoBouHoro raza. Kanubposoduwnoe
YCTpOHCTBO TIpeJicTaBisieT cOOOM MOBOPOTHO-IHCKOBOE YCTPOHCTBO ¢ BOCEMBIO Pa3IMYHBEIMH
mukpomozamu (or 1,0 mo 32 M) ¢ (EKCHPOBAaHHBIM BpallleHHEM JO3HPYIOMIEro JHCKA.
IMopanox BBeneHMs KaIuGPOBOYHOTO ra3a B XpoMartorpad, TOUHEIH 00heM MHKPOIO3 B 9EPTEeNK
KaJLOpOBOYHOIO YCTpOHCTBa IpHBEAeHH! B MHCTIPYKIHH O 3KCIUIyaTalWH XpomaTorpada
«["azoxpom-3101» ¥ B macropTe Ha KaTMOPOBOYHOE YCTPOUCTRO.

Kornenrpauus oxcuaa yrieposa (Cx % no o6beMy) B paboueit 103e pacCHUTHIBACTCS 110
tbopmyne:

cx = Yea. 1,
Vpo

e y.,- 00BEM BBEIEHHOrO KaIMOPOBOYHEIM MHKPOJO3aTOPOM YHCTOTO OKCHA
yraepoza, cM?;
- 00BeM pabodeit 7035, BBOOUMON METUITMHCKUM LIIPUALIEM, CM;
V po

IMocne artoro crpomrcs KanubpoBoUHAs 3aBMCHMOCTB, I[E¢ II0 OCH abcImcc
OTKJIa(bIBAETCS KOHIIEHTpaIK OKcHa yrireposa (%), a Io 0CH OpJHHAT — BBICOTA [THKa (MM).

Ananuz npob:

AHanM3EpyeMBIit ra3 BBOAUTCS B Xpomarorpad pabodMM N03aTOPOM — MEIHIMHCKHM
mmpuiieM. [IpenBapuTensHO B IMIeTKe ¢ oToGpaHHOH mpoOoi raza HeoOXOAMMO CO31aTh
U30BITOYHOE JaBlieHHe, MOAHAB CKISIHKY C 3alHpaloIiei JXHJIKOCTHIO BHIINE acoUpaTropa H
OTKpPBIB HWXKHUH KpaH NUIETKHA. 3aTeM OTKPHIBAIOT BEPXHHM KpaH MHIETKH, IPOKANBIBAIOT
urIoH pabodero no3aTopa Pe3HHOBYIO TPYOKY, 3aKpHIBAIOINYIO MHUIIETKY CBEPXY, H HaOHParoT
ra3 HEMHOro 0oJjblle IOJI0KEHHOTo 00heMa. MemjieHHbIM IBIDKEHHEM TIOPIIHS BBITAIKHBAIOT
n30BITOK raza B arMocgepy, a OCTaBHIMIiCS Ta3 BBOIAT B Xpomartorpad, HMpokaibiBas HIJIOH
pe3uHOBYI0 MeMOpaHy Ha BXojie B kojnoukKy. lllnpuin npu pabore mepar 3a BEpXHIOIO 4YacTh,
HAXOJSIIYIOCS BBIMIE OTMCPAEMOro obbeMa, Bo u3bexanue u3MeHeHuss o0beMa mpoOkl 3a cyer
temneparypbl. Ilepex BBomom mpo6bl B Xpomarorpad) MIIpUI IPOMBIBAIOT aHATM3HPYEMBIM
ra3oM He MeHee Tpex pas.

B 3aBicHMOCTH OT COZEPXKaHMs OKCHJA Yriiepojia B BeIOpocax HEoOXOAUMO H3MEHATH
o0neM pabouell MO3BI, BBOAUMOH B Xpomarorpad, M Y4UTHIBaTh €r0 NPH MHOCTPOCHHH
KaJIMOpPOBOYHOM 3aBHCHMOCTH.

5. O6paboTka pe3yIbTaTOB H3MEPEHHI.

Iloce mpoBeneHWs aHaNH3a HCCIEAYyEeMOTO Tra3a, COcpKalllero OKCHI yTiepona B
HEen3BecTHOM konmdecTBe CX, 3aMepsieTcs BEICOTa MTHKA Ha XPOMAaTorpaMMe ¢ y4eToM Maciiraba
IIKaJB, U 1O KaJMOPOBOYHOU 3aBHCHMOCTH OIPENENSCTCs] KONHYECTBO OKCHIa yrilepona B
aHAJH3HPYEMOM rase.

TIpn nucrons30BaHUN KanHGPOBOYHOTO rasa ¢ COACPXAHAEM OKCHIA Yriiepoja MeHBIIe
100 % pesynbTar aHanM3a, MOJYUYEHHBI IPH KWCIOJB30BAHHH KATHOPOBOUHON 3aBHCHMOCTH,
JIOJDKeH OBITh YMHOXEH Ha KO3 (pHIUEHT
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= Ca
100°
rae (¢, - KOHUEHTpauus OKCHZA yriieposia B KatuOpoBouHOM rase, %o;

PesysbTar H3MepeHHi JOIDKEH OBITh MPENCTABICH B CiieaiyolieM Baze: C, + [

3nech Cn - cpexHee apuMeTHIECKOE 3HAYCHAE W3 h-ONpeiefieHuH;

f — aOcoNOTHAS OTPEITHOCTh H3MEPEHHS, XapaKTepA3YIomasd TOYHOCTh pe3yJbraTa
-8
p=—F,

Vn

roe t - TabmMyHOe 3Ha4YeHHe Kodpduumenta pacnpefeneHns CrbiofgeHTa IIpH
JoBepuTenbHOR BeposTHOCTH p = 0,95;

N — YHCJIO ONpeeNIeHui;

S — cpenHee KBaxpaTHYHOE OTKJIOHEHHE II0 BCEMY MAacCHBY N-ONpeneeHuit;

3].160]: X" CIUHUYHOC OIIPEACTICHUEC.

PesynsraThl, omimuatommecs Apyr ot apyra 6Goiee ueM Ha + [, cymtator rpyOoit
OIMOKOH U HUCKIIIOYAIOT U3 PaCCMOTpEHMS. 3HaucHre B Haflo PacCUMTHIBATE [T KaX0il cepuu
napajeNbHbIX onpeaeneHuil. OTHOCHTENBHAS [OrPEITHOCT H3MepeHus + 5 %.

IporienTHOE CotepKaHUe OKCHIA YITIEpOia HepecYUTHBAIOT B MI/M® (TIPH HOPMAJIBHBIX
YCIOBHUSX) IO hopMyIIe:

Co=C," 1,65-104,

rae 1,165 — mnoTHOCTE OKCHIA yrineposa (Kr/M*) pH HOPMaJbHBIX YCIOBHSIX.
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METOJTUKA OIPEAEJIEHVS KOHLIEHTPALVHY ITHUIA B
TEXHOJIOTMUECKHUX I'A3AX

1. HazHagyeHWe METOAMKH.

Meronpka mpeAHa3HadeHAa i KOHTPOJI 3a BHIOpOCaMM BpeAHBIX BEINECCTB B
atMocepy, MHBEHTApPH3alMM HCTOYHHKOB BBHIGPOCOB, pa3paGOTKM U YCTAaHOBIEHHS HOPM
TIPEENIbHO JOIYCTHMBIX M BPEMEHHO COIJIACOBAHHBIX BHIOPOCOB 3arpsA3HSIONIMX BELISCTB B
arMochepy. [Torpemmocts onpenenenus +25 %.

2. Merox u3MepeHHs.

OmpenencHue 3ambBUICHHOCTH TIa30BBIX IIOTOKOB B ra30Xo[ax IPOBOJWTCA METOIOM
BHeImHelH QUIbTpanuy.

Ilsie w3 oToOpaHHOrO o0BEMa ra3a OcCaXJaeTcs WOCKE BBIBOJA ra3a 4epes
npo6ooT6opHyI0 TpYyOKy W3 ra30xoia, TO €CTh KOIJ[a INbUICYJIaBIHBAIONIEe YCTPOHCTBO
HAXOJIUTCS BHE Ta30X07a.

3anbUICHHOCTh Ta3a B Ta30XoAaxX OMNPEIeNAioT IO H3MEHCHHIO MAacchl a’po30JIBHBIX
¢mwibTpoB mocne QmisTpammu. Hambonee BaxHBIME (aKTOpaME IpH  ONpEHCICHHH
3aNbIICHHOCTH T'a3a SBILIOTCSA BEIOOp MecTa 0T00pa npob | pacxox rasa npu otbope npod.

Ot6op mpo® cmeayer MOPOM3BOJUTL B YCTAaHOBHBIIEMCS IOTOKE ras3a IIpH
YCTaHOBMBIIEMCS TEXHOJIOTHIECKOM peXXuMe paboTH! oOcienyeMoro o6opynosanus. Mecro juis
3amepa BBHIOMPAIOT HA NPSIMOJIMHEHHOM ydacTKe ra3oxoja. Y4acTOK HOJDKEH MMETh JUIMHY HE
MeHee 5-6 OUaMeTpoB ra3oxoda J0 MecTa 3aMepa H 3-4 auaMeTpoB mocie Mecrta 3aMepa. He
ClleflyeT BBIOMpDAaTh MeECTO 3aMepa BOJNM3HM M OCOOEHHO TMOCHe 3aIBIKEK, Jpoccesei,
b dy30poB, KOIEH U BEHTUIITOPOB, TaK KaK CO3/[aBaéMble B 9THX MECTax BUXPHU OKa3BIBAIOT
BIIMSTHUE Ha JOCTOBEPHOCTH PE3YJIILTATOB.

BosmoxxHbie ommOku npH 0TOOpe rasa Juist OOpelesieHUs 3allbUIEHHOCTH TI0Ka3aHbl Ha
puc. 5. OnmGKH H3MEPEHNs H3-3a HECOOMOIEHHS YCIIOBHI M30KUHETHYHOCTH yBEIIMIUBAIOTCS C
YBETMYCHHEM 3allblIICHHOCTH [a30B.

Ilpm cobGmomeHMH W3OKMHETHIHOCTH (pHC. 5a) 3aIBUICHHOCTh Ta3a ONpelelsioT
Hambolee MPaBUIBHO, U cOAepXKarnuecs B 0ObeMe ra3oxo/ia MBUICBbIE YaCTHIHI HMEIOT MOYTH
TOT K€ TPaHyIOMETPHUICCKHUH COCTaB, 9TO H B OTOOpaHHOM 00BeMe.

IIpwm 3aBpIIEHNM CKOPOCTH OTGOpa ra30BOro MOTOKA (pUC. 50) Gonee KpyNHBIE YaCTULIBI
TIBUTH TIPOHAYT MMMO BXOJHOTO cedyeHHUs TpyOKH. B pesynbrare 3alBUICHHOCTh OKaXKETCA HHKE
(axtugeckoit. [Ipu oTGope ¢ 3aHIKEHHOM CKOPOCTHIO (PUC. SB) Gollee KpyHHbBIE YaCTHIBI IBLIH
0 MHEpUuH Ipoiiayr B mpobGooTGopHyo TpyOKy. B pesynbrare 3ambUIEHHOCTH OTOMpaeMOM
npoOsl Oymer 3aBblmieHa. OTKIIOHEHHE CEYEHMs BXOJHOTO OTBEPCTHS 3a0opHOH TpyOKmM OT
MIOJIOXKEHHUS, TEPUSHAUKYISPHOIO HANPaBIEHWIO I'a30BOTO NOTOKA, NPUBOAUT K 3aHMKCHHUIO
3aIBUIEHHOCTH (pHC. 5T) H JOIycTUMO He Oolee yeM Ha + 5°.

B mpakTuke A W3MepeHMs 3aIlbUIEHHOCTH ra3a HauOobIlee pacpoCTpaHEHHE HAILIA
npoboot6opuble TpyOKku, paspaboranHele I'munsermMerom # KHHMOrasom. CymiecTBeHHBIX
pa3UyMil 10 IPENCTaBUTENBHOCTH OTOMpaeMbIX IIpod 3T TpyOKkH He nafoT. Ha puc. 6 mokasana
neLIe0TOOpHAas TpyOka ¢ oborpesoM KIMMOraza. TpyOka 1 m3rotaBimmBacTCs H3rOTaBIUBaeTCA
u3 mepxxaperorneit cramu X18HOT. BuyTpennnit muaMeTp TpyOKu paBeH 6 MM, TOJIIHHA CTEHOK
1 mm. Tpy6ka BHYTpH numbyercs. OOvuH KOHEI €¢ IIITaBHO 3arHyT N0 IPAMBIM YIJIOM, K HEMY
TPUKPEIICHO THE3M0 [ YCTAHOBKM CMEHHOTO HaKoHeuHHKa 6. TpyOka ¢ oGorpeBoM
3aKIII0OYeHa B KOpIyc 2, UMeIomui BHYTpeHHuH quametp 20 MM.

Konctpykiuu 1mpoGooTOOpHBIX TpyOOK ITOMKHBL OTBEYarh yCJOBHsM pabothl. Ilpm
ot6ope ropsumx razos (300-400 °C) TpyOku cnemyeT OXJaxJaTh BOJAOH WM BO3AYXOM, a IpH
BO3MOXKHOCTH KOHJIEHCAIlH B TpyOKaX BOASHOTO Ilapa HX HykHO oborpesats. [Ipn or6ope 1pod
YacTh IBUIM MOXET ocenarth B TpyOke. IlooToMy ee jnuHa noipkHa ObITh MHHAMAIBHOM, a
BHYTPEHHSS IIOBEPXHOCTH INaAKol. OcaXIeHHUIO MBUTH B TPYOKE CoCOOCTBYET KOHJICHCAIUS B
Hell BOJHBIX napoB. ONTHMAaNBHOM SBISETCS CKOPOCTh ra3a B Tpy6ke 10-15 m/c.
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Bosvoxzwe csmha Wtm o7dops Teme Rt
OBTUZAIMIES SARMNSNNOGIE

a) 6)

Pue. 5

§ = OBTSMANLAN GEOPOCTR OTGODA, § ~ ANNNNNNAS
o3opoaTs 140D, B ~ BANEKEUNAX UROJUSTS GI00PR,
P = QUSDIATGENS OROPOUTS 0207, WO EXORN0S 0P
WPYE 2a30pI0k TN AAXONNTGS BOK YYAON B
meopwy 2erdxy; T - maraxenn sedopucd Tivdex,
3 - Xpyman sum, 3 - Menate s, 4 ~ SANRED-
Bukie TaloNUDC BYIOUA,
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Ilpu onpesencHUH 3aNbUICHHOCTH a30B C BHICOKMM HCXOJHBIM COJICp)KaHHEM Biaru
(Temneparypa Touku pocel 6onee 200 °C) pemecooOpasHO NPUMEHATH METOIBI BHYTpEHHEH
¢dbunpTpanny.

Jlns MHOTOKPaTHOTO MCIIONB30BaHHA IPOOTOOPHON TPYOKH IIPH PasIMYHBIX CKOPOCTAX
ra3’0BOro MOTOKA OHA CHa0)keHa KOMIUIEKTOM CMEHHBIX HAKOHEYHMKOB Pa3HOro JIuaMeTpa.

Pacder Heo6x0muMOr0 MMaMeTpa HakoHeYHMKa (d, MM) TpoBoAnTCS IO hopMyIIe:

p=_2

Jw,

(3mece Wr— cKOpOCTb Irasa B ra30XO0Jie, M/C) HIIH OIPE/IC/sICTCs 0 HoMorpamMe (puc. 7).

ITpu orGope MeTomoM BHeumHed (QUIBTpanum B KadecTBe GHIBTPYIOMUX YCTPOUCTB
OPUMEHSIOT NAaTPOHBI, M300paXCHHBIE HAa pHC. 8, WM JApyrue DaTpoHBl ¢ (GUIbTpamH,
H3rOTOBJICHHEIMHA M3 (IIBTPOBANbHOM OyMaru, TKaHE MM BBICOKOBOJIOKHHMCTOTO Marephaia
tuna OII (punerper AOA-BII-10 nma ADA-BII-20).

OcCHOBHBIE OIIEpaIlMM PacKpos W CKIeWBaHHA (GHUIBTpa U3 (IIBTPOBaNbHOM Oymard
noxkasaHsl Ha puc. 9. BymaxHeie QHIBTPH IPHMEHSIOTCS IIPH TEMIEpaType ra3a He BBIIIE
150°C. TxaneBsle (UIBTPHI H3TOTABIUBAIOT M3 LIepCcTsHOM TKauu (Gaiika YIII), Tkanu [IM (o
110°C), Tkanu HUTpPOH, NaBcaH (mo 140°C), crexnoTkanu (o 350°C).

we. 8

I -« sYRNIENE THYOmA, § — mopEye, 3 - EEXPEAGRME
4 ~ o 5 —~ weltne,
& ~ sancmecee, 7 ~ SsaEjyERAs malide.
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Iepen B3pemmBanneM (GHUIBTPHI BHICYIIMBAIOT B CYLIMUIBHOM InKady IpH TeMmreparype
80°C B Teuenme 20-30 MMH. WJIH BBIAEPKUBAIOT B DKCHKATOPE C IUIABICHBIM XJIOPHCTBHIM
KanpliieM B TedeHWe 2-3 vacoB. [Tocne B3BemmBaHuS GUIBTPBI aKKYpaTHO BKIIAJBIBAIOT C
TIOMOIIBIO NHHINETA B MAKETHl M3 KalbKH, KOTOPBIC HOJDKHBI OBITH BIOXEHBI B LEIO(aHOBBIC
TaKEeTHI.

Heobxonumeni o6bemubIit pacxox (V. n/MuH) raza npum orbope M3 rasoxopa ¢

CO6J'IIO[[CHI/ICM TIIpaBuJia H30KHHETHYCCKOTO 0T60pa OIIPECHACIIAOT IO (,’popMyJIe:
2

T
V.= 4d “107*- W, - 10x60=4,71x 10" 2d? - W, @

OTOT pacxo Mociie MPOXOKACHAA ra3oM NpodooTOOpHOH TPyOKH M MATpOHA H3MEHHTCH
3a CYeT M3MEHEHMA TEMIIEPATyphl H JABICHHSA H IPH NMPOXOXKIACHHM Ta3a 4Yepe3 peoMeTp BO
BpeMs 3amepa OyieT paBeH

_ Vr(273+tp)'(PiAPr)

73+, (P-2p,)

Ecnm npy npoBeSHIH 3aMEPOB HCIOINB3YIOT PEOMETP, TPafyHPOBAHHBIH IIPU YCIIOBUAX,
OTIIMYAIOINUXCS OT (haKTHUECKHUX YCIOBHH paboTH! BO BpeMs BBIIOJIHEHHS 3aMepa, TO MOKa3aHHA
peomMetpa V, IpH IPOX0XICHHH Ia3a Yepe3 PeoOMeTp ¢ pacxomoM Vp

+ 273 +
Va=Vy- [P =0282d2 -w, PEAr,) PR @)

2. (273+,,) V 0. (P-ap,)

©))

rae Vi - pacxof rasza BO BpeMs 3aMepa [P YCIOBHSX ra3oxo/a, JI/MHUH;

Vp - pacxofl, IpHUBECHHBIH K YCIOBHAM peoMeTpa (T.e. pacXol IpH TEMIIEPATYpE M
naBnerud P-A Pp, n/mu;

Vi — pacxoji 1o [IKaie peoMeTpa, JI/MUH;

W — nuneitHas CKOpOCTE ra3a B Ta30Xxo/ie B MecTe 0T6opa, M/c;

t p— TemMIeparypa y peomerpa, °C;

t r — TEMIepaTypa rasa B razoxone, °C;

P — armocdepHoe qaBrieHHe, MM PT. CT.;

A P — u30bITOUHOE AaBiiCHUE (pa3peXeHHUE) ra3a B ra30X0/I€, MM PT. CT.;

A Pp- paspesxeHHe Y peoMeTpa, MM PT. CT.;

Po — IUIOTHOCTB I'a3a IIpH HOpMalbHEIX ycioBusx (0°C, 760 MM pT. cT.), KT/ M?;

Pp — IUIOTHOCTB I'a3a IIpH YCIOBUAX PEOMETpPA BO BPeMs 3aMepa, KI/ M*;

Px — IUIOTHOCTS I'a3a, IPHHATAs IpK TPagyupOBKe peoMeTpa, Kr/ M3,

O6beM razoB0it IPoOHI TpH HOPMATIBHBIX YCJIOBHSX Openessercs no hopmye:

2713(PtAp,) .
" 60273 +,,) ®

OG6BbeMHEIH pacxof rasa npe otbope o6buHO coctasigeT 10-25 n/muH. lpr n3menenun
3aIlbUIEHHOCTH Ta30B C YaCTHI[AMH IBUIM pa3sMepoM MeHee 1 MKM, KOTOpO€ HOMYMHSIOTCS,
n0J00HO MOJIEKYNIaM, 3aKOHaM ra3oBod Auddysuu, 06beMHEI PacXO MOXKHO INPHHMMATE 6e3
pacuera paBHBIM 15-20 11/MuH.

ITpo600T6OPHYI0 TPYOKY [OCIE IPOBEICHUS 3aMEPOB HY)XHO OUMINATH OT IbUIM. Jljia
3TOro IPHMEHSIOT TOHKYIO IIPOBOJIOKY, CBOOOZHO Hpoxomsamyio B TpyOxy. Ilsume m3 TpyOxu
HeoOX0/MMO coOpare M B3BeCHTh. lIONMyUeHHYIO Maccy pasjleluTe Ha YHCJIO 3aMEPOB
3aIBUICHHOCTH, IIPH KOTOPEIX HAKOIMWIACH IBLIE B TpyOKe. [Tonydennyio nonpasKy npuOaBuTh K
Macce QHUIBTpa NpH pacdeTe 3albUICHHOCTH.

Ilocne ot6GopoB mpo6 GHIBTPHI BBHIOEPXKHBAIOT B 9SKCHKaTope He MeHee 2-3 4.
BapemmBanue (GHIBTPOB NPOBOJAAT OAHOBPEMEHHO C B3BEINMBAHMEM KOHTPOJBHBIX ITYCTBIX
¢uneTpoB. B cOOTBETCTBME ¢ W3MEHEHHMEM Macchl KOHTPOJBHOTO (WMIBTpa BHOCAT
HEOOXOAUMYIO IIOIPABKY B Maccy 3albUICHHOTO QUIBTpa.

Vo=V
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BOMOTTMMS DONGIX GRS SRS
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IIpy HEOGXOMMMOCTH TPOBENCHUS XMMMYECKOTO ¥ CIIEKTPAIBHOTO aHaln3a (QUILTPLI
TI0CJIC B3BEIIMBAHMs aKKYPAaTHO BKJIAJBLIBAIOT B IAKETHI U3 KaJbKH M MEPeatoT B Ta00paTopuio
Ha aHaJIN3.

Jns ToNMydeHMs HAJEXKHBIX H TOYHBIX pE3YIbTATOB PEKOMEHIAYETCS IPOBECTH
TICPBOHAYAILHO HECKOJIBKO IIapajUICNIbHBIX 3aMEPOB 3albUIEHHOCTH ¢ OTOOpOM rasa B pasHBIX
MecTax ce4eHMs rasoxoma. IIpum 9ToM menmecooOpasHO pasOHTh CEYEHHE Ta30X0Ja Ha T Ke
YYaCTKH, B KOTOPBIX IIPOBOJHIIOCH ONpEAeIeHUe CKOPOCTH rasa. Eciu pu 3amepax OKaKeTcs,
YTO 3albUIEHHOCTH 'a3a BO BCEX MECTaX CEYCHHS OKAXETCHd, YTO 3alBUICHHOCTDH I'aza BO BCEX
MECTax CEYEHMS ra3oxola OJUHAKOBA, B JalbHEHINEM MOXHO IIPOBOJMUTH 3aMEphl B OZHOM
MECTe, HalpUMeEp, Ha OCH Tra30Xofa. B IpPOTHBHOM CiydYae, CliefyeT ONpeeNsiTh
CPEIHEB3BELUICHHOE 3HAUCHHUE I BCETO Ia30X0a.

3. CpencrBa H3MEPEHUIA:
- npobooTGopHEIE TPYOKH ¢ HAOOPOM HAKOHEUHUKOB (pHC.6);

- ¢uIETPOBANBHBIC TATPOHEI NS BHEIUHeH GunbTpannu (puc. 8);

- peomerpsr, TOCT 9932-75E;

- BO3IYXOIYBKH, aCIIHPATOPEL, 3’KEKTOPEI, BAKYyYMHBIE TPYOKH;

- Qunerper AGA-BII-10, AOA-BII-20, TY 95-743-80, Gymaxssie GunsTps (puc. 9);

- TepmoMeTpsl, mKana 0-250 °C, TOCT 215-73E;

- mxad CyIIMIbHBIN;

- U-o6pa3HEle MaHOMETPSI,

- cexynxomepsl, 'OCT 8.423-81;

- ©Oapomerp, TY 2504-1797-75;

- TOTrTOTHTENY BJArd;

- moBywku myig Karmens tana K-29, TY 25-11-227-68,;

- KOMIUIEKT oGOpyHOBaHMs, BKIIOYAIOMMIA THEBMOMETPHYECKYIO M IPpoGOOTOOPHYIO
TpyOKkH, ¢uisrpoBansHelil natpon HWUMOrasa, peomerpsl, BozgyxonyBky BHU-1 c
3JIEKTPOJBUTATEIIEM;

- KOMIUIEKT 0GOpYHOBaHMS, BKIFOYANOMMH MpoOOOTOOPHYIO M MHEBMOMETPHIECKYIO
TpyOku I'muuBeT™MeTa, QHIBTPOBAIBHBIA  MATPOH,  NCHXPOMETP, BO3AYXOMYBKY
BP-45;

- MHKPOMaHOMETp ¢ HaKJIOHHOHU TpyOKoit MMH-240, TOCT 11167-71;

- acIHpHpylolee yCTpoicTBO;

- matpoHsl Wi GuibTpoB ADA IIIacTMacCcOBbIC MM METATUTHICCKIE,;

- matpoHs! s GunbTpoB ADA IIacTMAcCOBBIE HITH METAITTHYCCKHUE;

- ¢misTpomepxatenu, 1Y 95-72-05-77;

- skcukarop, 'OCT 6371-73;

- BecHl aHanuTH4eckue, Kiacce 2, tun BJTA win BJIP-200, TOCT 24104-80E;

- TICHXpOMETp acuupanuoHHbiit MB-4ym;

- peoMeTp IMaphKoBbIi cyxoii (Ha 30 /MuH).
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4. IToAroToBKa ¥ IPOBENICHUE H3MEPEHUH

Ha yuacTtke rasoxona, BEIOpaHHOM I 3aMEpOB, OOOPYAYIOT INTYIEpa WU [PUBAPHBAIOT
OpYTKH JUIsl KpeiuieHusa obopymoBaHud. llITymepa nemaioT W3 MeTauIM4ecKuX TpyGOK ¢
3aBHHYMBAIOIMMHECS KpBIIKaMH, HMEIOIMX BHYTpeHHHH auamerp 50 mm, muny 40-50 mM. Ha
paccrosaun 30-70 MM BBINIE INTyIlEpa IPHBAPHUBAIOT METAINMYCCKHI MmpyTOK auamerpoM 10
MM, mmHoit 1 M. Ilpm orcyrcrBuM paboT mTymepa JOKHBI OHITH 3akphITHL. Ha kpyriom
ra3oxo/i¢ IITYIEpa PAcloararoT Ha B3aHMHO LEPICHINKYJIIPHEIX HAlNpaBICHHAX J[MaMETPOB.
Ecnm mumametp kpyrnoro rasoxoja MmeHee 1,6 M, obopyayior 2 mryuepa, 6omee 1,6 m — 4
mrynepa. Ha mpaMoyroibHOM ra3oxofe ImrTynepa oOOpyAyIOT Ha IEpHeHIUKYISPHBIX OPYT
JIPYTy CTEHaX Tra30Xxoja.

Cob6HpatoT cxeMy, COCTOSIIYIO W3 THEBMOMETPUUECKUX TPYOOK M MHKPOMaHOMETPOB, U
ONPeIEeNsoT KO3b(UIUUeHT pachOpeleNneHus CKOpPOCTel rasa IO CEYSHHMIO Ta30xoja H
JIMHAMHWYECKHUH HaTlop B IIEHTpe ra30Xxoa.

[TnoTHOCTE Ta3’a B Ta30XOJ€ M €ro CKOPOCTh B ILIEHTPE Tra30Xxo[a ONPEACISIOT IO
dbopMmynaMm, npuBeeHHEM B paszene 1. OmpenenstoT Temiepatypy ¥ JaBJICHHE I'a3a B [a30X0/ie,
3aMepsIoT aTMOc(epHOE AaBICHHUE.

CobuparoT cxemy yctaHoBku (puc. 10) mis orbopa npod Ha 3alBUICHHOCTH METOIOM
BHEINHEH (IILTpalli¥ ¢ NPUMEHEHWeM INPOCTOH NbUTe3abopHON TpyOkW. 3ambUIEHHBIH Tra3
oTOMpaloT M3 rasoxoja TpyOko#t 6, mpoImyckaoT depe3 GWIBTP, YCTAHOBJICHHBIH B
¢unpTpoBaEHOM NaTpoHe 7. OYUINEHHBIA ra3 nmoctynaeT B Auadpparmy 10 peomerpa 20, nanee
B BO3IYXOXYBKY 22 ¥ BEIOpacHIBaeTCs B atMochepy.

[lepen peomeTpoM W3MEpSIOT TEMIIEpaTypy rasa TEPMOMETPOM 9, a paspexenue —
PTYTHBIM MaHOMETpOM 19. Ha JMHHM OT (QUIBTPOBAILHOTO IaTpoHa 7 10 TepMmomerpa 9
HAXOJIUTCH 32KHM 8. C ITOMOIIBIO 3TOro 3akWMa H3MEHSIOT HallpaBJIEHWE IIOTOKa B ClTydae
oT0Opa BIQXHBIX I'a30B, NPU 3TOM IIOTOK HalpaBisieTcs B KaIUIEYJIOBHTENb 16, NOIVIOTHTEND
sraru 17 u nopmorpeparens rasa 1§. Ilpm orGope mpo6 rasa Ha 3aNBUICHHOCTH HE CIIEJYET
JIOIyCKaTh KOHACHCAIMIO Bilard B TpyOke 6, puibTpe 7 m anadparme peoMerpa 10, Tak Kak 310
MOXKET IIPHBECTH K OOJBIINM OIIIOKaM.

Ha BEIXOZie Ta3a U3 KAIUICYIOBHTENS H IOITIOTUTEI BIard ra3 CliefyeT IoJorpeTh B TeM
caMpiM H30exaTh KoHAcHcamuu Biard B peoMmerpe 10. IIpm oTbope rasa ¢ HEBHICOKHM
CoZiep KaHHEM BJIarH 3aKHM § CllefyeT OTKpHITh, a 3auM 14 3akpeite. C noMomplo 3axuma 21,
YCTaHOBJICHHOrO Mepel BO3AYXOLyBKOH Ha TpOWHHUKe 12, OIMH KOHEI[ KOTOPOrO COEIMHEH C
atMoc(epoif, H3MEHAIOT MOJACOC BO3AyXa B BO3AYXOAYBKY M TakuM 0OpasoM peEryIMpyroT
pacxoxn IpH oT6ope rasa 3 rasoxoja.

[IpoGooTGopHas TpyOka 6, (UIBETPOBANBLHBEI DAaTpoH 7 U IOJOrpeBarens TIasa 18
HOAKIIOYAIOT K MCTOYHHKY TOKa HampsokeHueM 12 B uepes moHmkarommii Tpanchopmarop 4.
3axuM 2 CIYKHT JUIS OTKITIOYCHHS BCE CHCTEMBI BO3IyXO/LyBKH.

IIpoBepsrOT TrepMETHYHOCTh CHCTEMBI, JUIA 9ero 3aKphlBaloT 3axuM 21 M HOCHK
3ab0pHOIt TPyOKH H BKJIOYAIOT BO3yXOAYBKY 22. Ilpu ncnpasaoit cucteme peomeTp 20 T0mKeH
MOKa3aTh OTCYTCTBHE pacxojia rasa, a pTyTHbL MadoMerp 19 noipkeH nokasats mepenazn 50-200
MM pT. CT.

B (uibTpoBaNbHEL ATPOH 7 BCTABISIOT (GHIBTP, OTKPHIBAIOT 3aXHM 21, BKIIOYAIOT
BO3AYXOMYBKY 22; ¢ MOMOIWIGIO 3axuMa 21 ycTaHABIHBAIOT pacdeTHHIH pacxoj rasa. ITo mepe
OCa)KJICHAS NBUIM Ha (QWIBTP €r0 CONPOTHBICHAE BO3PACTaeT M PAacXof rasa uepes peometp 20
nanaet. ITosromy HeoOX0OIuMO B HpOLECCE ONBITA M BPYUHYIO 3aXKHMOM 21 moamepxHuBaTh
IOCTOSHHBIA 3amaHHblii pacxonq rasa depes peomerp 20. Ilocne oOkoHYaHHS —OMBITA
(IPOIOKATEIILHOCTD OIBITA COCTABIIAET OT 3-5 MHH IIpH 3ambUienHocTH Taza 1-100 r/M® mo 20-
30 mMun npwu 3ansuteHHocTH raza 0,001-0,1 r/M*®) Bo3ayxo/yBKy BKIIOYAIOT, BEIHUMAIOT QHIBTD
U3 MaTpoHa 7 U 3aMEHSIOT HOBBIM.

3amucHBAIOT JaTy NPOBEJCHUSA OUBITAa, BpeMs Hayala B OKOHYAHHMS OIBITAa, HOMEp
(bunbTpa, CKOopocTh 0TOOpa ra3a, TEMIIEPATYPY ¥ pa3pelKeHHe Iepel] peOMETPOM, TEMIIEpaTypy
pa3pexeHHe B ra3oxojie, IMHaAMUYECKU HAIIOP, aTMOC(epHOE JTABIICHHE.
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CxeMa yCTaHOBKH /U1 OIIPE/ICTICHHS 3abUICHHOCTH I'a3a METOIOM BHEIIHEH
¢bunbTpanum

P!

I = pesctan; 2 -~ JuNeRRA; 3 - MIMPOMAROMETD] 4 - TRREOIOPMRTOR]
§ - mmomenTIecAT TIVUXE] 6 ~ sadopman TPYORe; 7 ~ K-
sposmitaerpany 8, 11, I4, 2 - sexoa; 9, 13 ~ repeaarpu;
10 =~ maaZpareen; 12 » esoluan; 15,.19 -~ wmasonvstiu; 16 ~ manue~
FoNmTXs; 17 ~Sersemeens siarw; I8 - noxorpansvess Pess;

20 « pacaierp; 22~ ARKYXOXyIA.
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Ilocne mpoBemeHHs OIBITOB IP0GOOTOOpHas TPyOKa BEIHMMAETCS M3 T[a30Xoja H
npouniaerca. CoOpaHHas eI B3BelImBaeTcs. VcIonb30BaHHBIE (HIBTPBI BEICYHIMBAIOT B
TeyeHHe 2-3 4. B 9KCHKaTOPE ¥ B3BCIIMBAIOT. Pe3yIbTaThl H3MEPEHMH H PacueTOB 3alliCHIBAIOT B
KypHai.

Tlepen wW3MeHeHHEM 3alBUICHHOCTH BIAXHBIX Ta30B HEOOXOZMMO ONPEICIHThH
BIIAKHOCTB T'a3a ¢ IOMOMIBIO ICHXPOMETPa.

5. O6paboTka pe3yIbTaTOB H3MEPEHHUIA.
Kounentpaumo (C r/M’) mpum B ra3oBoM IOTOKE MOpH HOPMAIBHBIX YCIOBHSAX
onpeznensoT no Gopmyne:
_ (mi-a+6)

Vo
[JIe M — yBeJIUYeHHEe Macchl QIIbIpa, T;
a — M3MEHEHHEe Macchl IycToro GUikbTpa, I;
Vo — oTo6paHHEIit 00beM I'a3a IPH HOPMAJIBHBEIX YCIOBUAXK (cM. popMymy S), II;
B — KOJIMYECTBO HBUIH, OceBIIe B mpo6ooTOopHOit TpyOKe, T.

x 1000, 6

Ilpumep. Jlna onpeneneHHs 3aIlbUICHHOCTH rasa B3AT OyMaxHbI (UIBTp, Macca
KOTOPOTO IIPH ITepBOHAYaIbHOM B3BeMIMBaHHUM Oblta pasHa 1,12 r, mocie oT6opa rasza B TedeHne
25 MuH ¢ pacxozoM 15 n/MuH Macca GunbTpa yBenuumBanach Ao 1,24r.

Macca KoHTponpHOro (HIbTpa NpU TEPBOM B3BEINMBaHMM cocTaBuia 1,14 r, mpu
BTOpoM 1,18 1. Tlocne npoeneHus 3aMepos npobooTOopHas TpyOka OBITa MpOYHILEHa H Macca
cobparHOH LT OKa3anach pasHoi 0,015 r. Haxomum:

m=1,24-1,12=0,12r.

a=114-1,18=0,04r.

B= g =0,003 1.

ITo popmyie (6):

c= 212+0.003-0.04 14500 83 201t
15x25 375

6. Texmmnka 6€3011aCHOCTH.

Ipu ompenencHHM 3amBUICHHOCTH Ta30B B ra30xoaX paboTaroimue JIOJDKHBI OBITh
ofecnieueHbl CIeORSK A0, HeOOXOMUMBIMH MaTepHalaMi ¥ 060pyIOBAHNEM B COOTBETCTBUY C
TpeGoBanusMH O€30MIaCHOr0O IPOBEICHHS YKa3aHHBIX paboT Ha JAHHOM IPEANPHUITHH.

[Tnomaaky Ui NPOM3BOACTBA 3aMEPOB HO/DKHBI OBITh OTpaXXACHBL HEPUIAMH H
GoproBpiMu TucTamMu cornacHO TpeGopammsM ['OCT 12.2.062 — 81 u «OO6mux npaBui
6ezomacHOCTH Ui TPEANpUATHH U OpraHm3anpit METalIypruuecKoi IPOMBIIIIEHHOCTHY.
PaboTkI Ha BEICOTE CIIEMyeT IPOBOIUTE B COOTBETCTBUH ¢ TpebGoBanusmu CHull 3-4-80.




3HaueHus YACITBHBIX BI)I6p0COB BPEIHBIX BCIHCCTB aBTOMOOHUILHBIM TPaHCHIOPTOM

(1o ropam XII natuneTku) U Koddduimenrta BusHust GakKTOpoB

Tabmuia 9

V ienbHbIi BRIOPOC BPEIAHBIX BEIIECTB, I/KM Koadduuuent
BIIUSHUS
1986 1987 1988 1989 1990 o
3N
Q
2 o @ ® @ o @ = @ « 8 2~
(=) [ =] = ] fm ] [ =] = o o -
= =4 = =4 =
I'pyrmbl aBTOMOOHIIEH 2888 g 88| g g 88| g g 28| g g 88| g g §§n E § E
= Q <) M = Q ) @ = Q <) M = Q 9 P = Q <) m o X o =
58| 8 2 | 58| =7 2 58l = 2 E e | = 8 5| = 2 = 2 g3
S2|g |2 |E2%8|g |§ |E28|g |& ||z |&g |28|g |z |[&g€ |»£§
= = = = = = = = = = <
oOx|g S Ox| g g oOx| g g o= |2 S (OIS I S X & 3
> S > O > S > & > S &
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
I'py30BbIe, ClIeUUANbHBIE
TPY30BLIC C OCHIHHOBLIMM 619 | 133 [ 80| 603 | 130 | 77 | 587 | 127 | 74 | 571 | 123 | 7,1 | 555 | 120 | 68 1,33 1,69
JIBC wu paGorarompe Ha
CKIKEHHOM He(TsaHOM Taze
(mpornaH-6yTaH)
I'pyzoBble ¥ crnenuanbHeie | 15,0 6,4 8,5 1,5 6,4 8,5 15,0 6.4 8,5 15,0 6,4 8,5 15,0 6,4 8,5 1,33 1,80
CPY30BBIC IH3ETIBHBIC
I'py3oBpie U crieHanbHbIE
rpysoBkie, paboTaomme Ha | 344 | 100 | g0 | 30,0 | 100 | 80 | 300 | 100 | 80 | 250 | 80 | 7,5 | 250 | 7.5 | 75 . -
CKATOM NPUPOJHOM Tase
ABTOOYCH ¢ OEH3UHOBBIME | 57,5 10,7 | 8,0 | 56,0 10,5 7,6 54,5 10,2 7,2 53,0 9,9 6,8 51,5 9,6 6,4 1,32 1,69
JBC
ABTOGYCH ¢ nousenbHBIMH | 15,0 6,4 85 | 150 6,4 8,5 15,0 6,4 8,5 15,0 6,4 8,5 15,0 6,4 8,5 1,27 1,80
JABC
JlerkoBoie  ciyxeOusie W | 187 | 2,25 | 2,7 | 182 | 2,09 | 2,58 17,7 1,93 2,47 17,1 1,76 2,35 16,5 1,6 2,23 1,28 1,63
ClIeHHaTbHbIC
JlerxkoBrie WHAWBUAYanbHOTO | 17,9 2,1 2,6 174 2,0 2,5 17,0 1,9 2.4 16,55 1,75 2,3 16,1 1,6 2,19 1,28 1,62
TIOJIb30BaHYA
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