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Nature protection. Recultivation of lands. Method ot 17.5.4.02—84
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OKI1 0017

INocTanosaennem Tocynapcreennoro komurera CCCP no cranpapram or 28 deppans
1984 r. Ne 639 cpox BBeACHHA YCTAHOB/IEH

c 01.07.85

Hacrosiinuii cranaapT ycraHaBJHBaeT MeTOJ H3MEPEHHH H pacuye-
T4 CYMMBbI TOKCHUYUHBIX COJI€Hd B BOJHOH BBHITSXKKe BO BCKPBILIHBIX U
BMeULAwIUUX NOPOoaaX.

MeTos OoCHOBAaH Ha KOJHUYECTBCHHOM aHaJiu3de WOHHOLO cOcCTaBa
BOAHLIX BHITAXKEK NOPOA H HA NMoc/jeAyiollleM pacueTHOM H rpaduye-
CKOM H3MEpPEeHUU KOHUEHTpPAUHH B NOPOJAX JEerkOpacTBOPHMBIX TOK-
CHUUYHLIX COMeH.

CrtanpapT He pacnpocTpaHfeTcs Ha BCKPLILIHbIE W BMmelllalolide

MOPOABI ¢ peaKuuen cpeibi — pH BogHOH BLITSAXKH MeHee 55; Ha
CKaJibHble: MarmaTHueckHue, MeTamopduueckue, ocaJfO4YHbIE CLHEMEHTH-
POBaHHLIe -—— KPYINHO- U MeJKOQOJIOMOUYHble I'DYHTBHI C TIPOYHBIM Iie-

MeHTOM, OuoxuMuueckre no I'OCT 25100—82 u nopoan, coaepzxKaliHe

paiHOAKTHBHBIEC 3JIeMEHTbl H TOKCHUHBIE CO¢AHHEHHSI B KOHLUEHTpAllH-
AX, OlNaCHbIX OJ1Ad 2KH3HH 4CJIOBEKA H XKHUBOTHDIX.

1. METOX OTBOPA NMPOB

1.1. Ot6op, TpaHCTOPTHPOBKA U XxpaHeHHe OOPaA3LUOB BCKPLILIHBIX

1 BMellaloliuX Nnopoa U3 KEPHOB pasBejouHoro Oypenus, ¢ opra pa-
OouHux TpaHUIel H KapbepPoB WJIH HX CMeceH ¢ OTBAaJOB INPOHU3BOLHTCS
no I'OCT 12071—84.

1.2, Tlepea ananu3aom ob6paseil mopoabl A0JKeH ObITh HOBeAeH AO
BO3AYUIHO-CYXOro cocTosaHHs, IloMelneHHe AJs CYIIKH HOJXKHO OBITh
XOpOllI0 MpOBETpHBAaeMoe H 3alUIleHHOe OT A0CTyna NapoB KHCJOT,
aMMHaka M APYrux Jabopatopueix rasoB. [lopoay usmenbyaoT npH

H3naHue ogullHANbHOE [TepeneyaTka BocnpelieHa
[Tepeusdanue
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FrOCT 17.5.4.02—84

MOMOILHY NPOOOH3MEAbYUTENAS ¢ pa3MepoM ddYeeK CHTa 2 MM, XOpouio
nepeMewydBalT U pacnpeldedsiloT 110 POBHON MOBEPXHOCTH CJIOEM TQJIs
LIHHOH He 6oJee 1 cMm. Ilpoby agas aHanuza oOTOHPAIOT JIOXKKOH HJH
HimaTeJeM He MeHee yeM H3 MNATH Pa3HbiX MeCT, PaBHOMEDPHO PacnoJo-
A(eHHBIX N0 IJIOLLA K.

2. ANNNMAPATYPA, MATEPHAJIbl, PEAKTHBDI

Beckl nabopatopuble l-ro KJaacca TOUHOCTH ¢ HNpeAeJbHOH HArpys-
koi1 200 r u Bechl naboparopHbie 4-ro KJacca TOYHOCTH C npelebHOH
narpyskon 500 r no 'OCT 24104—88.

Ulkad cyminabHbiii ¢ paboYuM AMana3oHOM TeMmueparyp -—— OT TeM-
nepatypbul oKpyxawueid cpeant Jo temneparypul +200°C, ¢ asTOoMa-
THYECKHM DEeryJasTOpOM TeMIlepatTypbl; AONYyCTHMAas MOrpelHOCTh pe-
r'yAUPOBaHus TeMnepatyphbl =42 °C.

dotomerp naamMennws Tuna [P YHHUHU3 ¢ Haumenbiuell onpene-
JAieMOH KOHUeHTpauueil HaTpudA, Kajaug U kKaabuua — 0,5 mr/aM® uau
5-10—% %, npu Hcnosb30BaHHH alETHJEHO-BO3AYIUHOTO IJIaMEHH, IPOo-
nai—OyTaHa HJAH CMeCH CBETHJbHOro rasa ¢ BO3AYXOM JAaBJcHUe
BO3/1YXa B BBLIXOJHOH KaMepe PeAyKTOopa He AOJMXKHO npeBwmiiiaTbh 100—
150 kIla, a nasnenue raza — 40 MM BOZ. CT.

IlpoBbousmesbuutenr nouBeHHbid tHna I1I1-2 ¢ pasmepom sAueek
CHTa 2 MM, Macca uaMeabuaeMon npobu 500 r, yacrtora BpalieHusa pa-
6ouero oprada 25 ¢!, mouiocte aJexrporsuraresa 1100 Bt u apy-
rie aHaJOruyHbie TPHOOPHI.

Jkcukatop no I'OCT 25336—82, HanmoJHeHHBbIH XJOPHCTHIM KaJib-
LLHeEM NO HOpMAaTHBHO-TexnuueckoMmy aokymenty (HT) nam apyrum
TOrJAOTHTE/IeM BOASHBIX NADOB.

Mewanika MarguTHasg QO IepeMelHBaHHA pacTBopa MNPH TUTPO-
BaHHH.

bauns Bogsinas 1M necuanas.

YCTaHOBKH (DHABTPOBAJIBHBIE JeCATHNO3HIIHOHHBIE.

Poratop tuna P-120 nas B36anTbiBaHHsi MOYBEHHLIX CYCIEH3HH ¢
oBopoTroM emKocTeir Ha 360° ¢ yacroroit BpaueHHs 30/60—40/60 ¢—*
WA BCTPAXHBATEJ]bL C BO3BPATHO-NOCTYNAaTe/bHbIM ABHXKEHHEM C Yac-
TOTOH KoJebaHui 75 HKA/MHH.

bymara ¢unabTpoBanbuasg JaabopatopHas wmapok POC u CI)OM [o
FTOCT 12026—76.

HlraruBbl MeTananyeckHe AJ15 HOHOOOGMEHHBIX KOJIOHOK.

Koabul xoHuueckue no 'OCT 25336—82, smectumoctoio 100; 150;
250; 500 n 1000 cwm?,

Hununapo no TOCT 1770-—74, BmectumoctThio 10: 25; 50; 100:
200; 500 cm?3.

Ko/iOpl MepHBIe 2-r0 KJjaacca ToudocTH no 'OCT 1770—74, BMecTH-
MocTbio 500 u 1000 ¢cm?,

&g



roCT 17.5.4.02—84

Crakansl xumuucckue no 1OCT 25336—82, smectumocTsio 503 150;

200 ¢cMm?,
[Tunerku no 'OCT 20292—74, 2-ro xaacca TOYHOCTH, BMECTHMO-

croto 1; 5; 10:; 20: 25; 50; 100 cm3,

bioperku no TOCT 20292--74, 2-ro Ka1acca TOYHOCTH, BMeCTHMO-
crblo 20; 50 cm’.

KOJMIOHKH CTeKJsiHHbiC AJs1 KaTHOHHTa AAHMHOH 46—47 cM N aua-
Me1poM 1,0 ¢M WJH BOPOHKH ¢ MDUABTPYIOUIEH CTeKJSHHOW TMJaCTHH-
KO — nytuyu Ne | u 2.

Hamku dapdoposbic no FOCT 9147—80.

Kancabnuusl aaboparopubie crekasguibie mo [OCT 25336—82.

Crakanuuku A9 B3BewnBanusg (Owkcw) mo 'OCT 25336—82.
Avmonuit xaopuctelit mo 'OCT 3773—72, u.4.a.

Ammuaw sBoaubiii mo 'OCT 3760—79, x.u., 25 %-HbIH pacTBOP.
Auetod o T'OCT 2603—79, u.1.4.

Kucnora agzornas no 'OCT 4461—77, 4.1.a.

Cepebpo azoTtHokucjyoe no 'OCT 1277—75, u.4.a.

bapuii xaopucroiii no 'OCT 4108—72, y.4.a.

Boaa gucrunnaupoBaHHas no FOCT 6709—72.

Hatpus austunaautuokapbamar no [OCT 8864—71.

I uapoxcunamun ruapoxaopug mo 'OCT 5456—79.

Kaauii xpomoBokucablii no FOCT 4459—75, u. A. a.

Kaaufi popanuctnit (pomanupn) no 'OCT 4139—-70.

Kaabuuii xaopucteiilt no HT, u.z1.a.
Katuouut KY-2 unu K¥Y-2—8 no I'OCT 20298—74.

XpoM TeMHO-cHHHH KHcJoTHBIH (uHaukatop) mo TOCT 14091—78.

MeTnaoBriit opanKeBblil (HHAHKatTop) no HT/L.
Harpuit terpaboprokucansi 10-soanbiii no T'OCT 4199—76, x.u.

Harpusg ruapookuce no 'OCT 4328—77, u.z.a.

Hurxpomaso (uanuxartop).
Hartpuii xnopucrniit no 'OCT 4233—77, x.u.

Caxaposza no I OCT 5833—75, u.x1.a.
Cnupt satunoBblil pekTudukoBanubit no F'OCT 5962—67.

Kucaora consnas no 'OCT 3118—77.
Kucnora cepuasi no 'OCT 4204—77.

benondraneun no HT/I.
Coab aAuHarpueBasi 3THJeHaHaMuH -N,N,N,N-TeTpayKcyCHOH KHC-

(0Thl, 1BYBOAHAasa (TpHJoH b) o 'OCT 10652—73.
bymara uuaukatopHasi yHuBepcaJdbHas mo ['OCT 4919.1—77.

bymara konro no 'OCT 4919.1—77.
Lunk rpanynupoBannbii no HT /L,

3. IOAFOTOBKA K AHAJIU3Y

3.1.. M3 anaauruyeckoit npobnl 6epyT ABE HaBEeCKH HNOPOAbl A4
onpejenenus rurpockonuueckoit saaxkuoctd no 'OCT 5180—8&4.
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3.2. [IlpuroToBJieHde BOAHONH BHITAXKH

30—100 r cyxol nmopoAkl, TO €CTb C YYETOM 3HaueHHUS THIrPOCKOIH-
YeCKOH BJAXXKHOCTH, ITOMEUlalOT B KOHHYECKVID KO0J0y BMECTHMOCTHIO
0,5—1,0 aAM3, NDPHJIHBAIOT NATHKPATHOE KOJHYECTBO CBEXKENPHUTrOTOB-
JEHHOH NHUCTHJAJHPOBAHHOH BoAbl. Kosby 3aKpHBalOT pe3HHOBOH NPoO-
KOH H B30aJATBHIBAIOT 3 MUH.

Boanyw BHITSXKKY OTHOHABTPOBLIBAIOT 4yepe3 ABOWHOW CKJAALYaATHIH
dbuabTp. PHAbTp A0JAKeH JNexkaTb B BopoHKe Ha 0,0—1,0 ¢cm HuXe ee
kpasi. CoaepKHMoe KOJObl BCTPSIXUBAIOT H NMEPEHOCST BCH MAcCy Ha-

BeCKH Ha puiabTp. CTpyio cycneH3nn chaeayeT HanpasasaTh Ha OOKOBYIO
cTeHKy ¢uabtpa. [lepBble MyTHbie nopuuH OuabTpara cobupawoT B

Koa16y ¢ cycnensnen. llepedusabrpoBbiBaloT QUJALTPOM 10 TeX MOp, No-
Ka OH He Ovyier coBeplLieHHO npospaudniM. CobupaioT ¢uabTpar B
YHCTbIH NPHEMHHK — KOHHUECKYIO Koaby BMEeCTHMOCTbIO 200—500 cM?,

Ilpy aauTrenbHOM (DHABTPOBAHUH AJS 3alLLUTHl BBHITSXKKH OT HCIa-
DEHHA BOPOHKY HAKPBIBAIOT MOKPOBHBIM CTEKJOM HJH HAAEBalT CBe-
PXy MOJH3THJAEHOBBLIH MakeT, a B ropJo KoJa0bl BCTABJAAIT TAMIOH H3
BaTHI.

3.3. K aHa/u3y cjaeayer NPHCTYNATb MOCJe OKOHYAHHA (DHUJALTpA-
uuu. HeobOxoaumo HauuHaTb ¢ U3MepeHus obuiell 1eJOYHOCTH, NO-
CKOJIbKY MNOCJedHsAs] NPH CTOSSHHH BOILHOH BLITAXKKH MOKET H3Me-

HHTbhCA.
3.4. Ilpy ananusze BOAHOH BHITAXKKH cJeAyeT NPOBOAHTbL XOJOCTOH

ONbIT C AUCTHAJHUPOBAHHOHU BOJOH, pe3yJbTAT KOTOPOro BLIYHTAIOT H3

pPe3yJabTaTOB KaXKJA0I'o H3IMEDEHHS.
3.5. Ilepen or6opom duabTpaTa Ha aHaJH3 BOAHYIO BHITSXKY CJle-

AyeT nepeMenlaTbh KPYrOBbIM ABHXKEHHEM.
3.6. llpurortoBsaeHHe pPacCcTBOPOB AJAA AaHAJH3A

BOLHOH BBTHAXKHU
3.6.1. PacrBopw uHauxatopos — 0,1 Y% -Hbili BOAHLIE pacTBOP Me-
THJA0BOTro opanxkesoro H 1,0 Yy-Hbi pacTBop (eHOJ(DTaeHHA FOTOBAT

no F'OCT 4919.1—-77.
3.6.2. [Ipueorosaenue 0,1 Y -Ho2o pacreopa HUTXPOMA30

0,1 r uHaukaropa B3BeWIHBAKT ¢ JAONYCTHMOH TNOrpellHOCTbIO
+0,01 r, noMewaoT B MepHyI0 KOAOY BMectaMocThio 100 cM?, pacTBO-
PDAIOT B AHCTHJAAMpPOBaHHOH Bome. OObem pacTBopa B Kojabe AOBOAAT

JHCTHJIIMPOBAHHOU BOAOH A0 METKH.
3.6.3. [Ipueorosrenue TUTPOBAHHO20 DPACTBOPA CEPHOL KUCAOTbL

¢ (1/2 H3§504)=0,02 moas/dm® (0,02 1)

0,56 cM® cepHOH KHCJOTH, NJIOTHOCTHIO 1,84 r/cm®, noMelnawr B
MCPHYIO K0J0y BMeCTHMOCTbIO | AM®, 10BOAAT AUCTHANUDOBAHHOH BO-
I0W N0 METKH U nepeMewluBawoT. THTP pacTBOpa cepHOUl KUCJAOTH yC-
TaHaBJHBAalOT 110 HATPHIO TeTpabOPHOKHUCJIOMY MacCOBOH KOHUEHTpa-
nuu 3,82 r/am’,
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3.6.4. [lpueorogaerue 1 Y-Ho20 pacTeopa a30THOKUCAO20 cepebpa
(AgNO;)

] r a3oTHOKHC/OTO cepebpa B3BELIHBAIOT C NOrPeilHOCThIO He 60-
Jee 0,1 r 1 nmoMelnarwT B MepHyi0 Koaby BMecTHMocTbioO 100 cm3,

PacTBopsAOT AHCTHAJNHDPOBAHHOH BOJOMH, 06beM pacTBopa B KoJbe 10-
BOAAT A0 METKH H nepeMellHBaloT.

3.6.5. Ilpucorosarenue 10 %-no20 pacreopa xpoMo8oOKUCA020 KANUS
(KzCYO4)

100 r XpOMOBOKHCJIOTO KaJiHsl B3BEIIHBAIOT ¢ NOrPeliHOCThI0 He 60-
Jee 0,1 r, noMewawT B MepHyi0 Koa0y BMecTHMOCThIO 1 aM® H pac-
TBOPSAIOT B AUCTHANHpOBaHHOH Boge. Ob6beMm pacTBOpa B KoJbOe A0BO-

AAT AUCTUAJUPOBAHHON BOJAOH N0 METKH H nepeMellHBalorT.
3.6.6. Ilpueorosrenue TUTPOBAHHO20 PACTBOPA Q30THOKUCAO2O (€«

pebpa ¢ (AgNO3)=0,02 moab/am® (0,02 n)

3,40 r a30THOKHcJaOro cepebpa noMellalOT B MepHYK Koaby BMeCs
THMOCTbIO | AM?, pacTBOPAIOT B AHCTH/AJUPOBAHHOH BOAe H NepeMelliH-
BatioT. O0beM pactBopa B KOJA6e AOBOJAAT AHCTHJAJHPOBAHHOH BOJOMH A0
METKH U BHOBb nepeMelliMBarT. PacTBop oTcTauBalT B TeyeHHe 2 CyT,
CJAHUBAIOT OTCTOABIUUHCH PacTBOP H VYCTAHABJAHBAIOT €ro MOJISADHYIO
KOHIEHTPAUHIO 3KBUBAJEHTA 1O DPACTBOPY XJOPHCTOIO HAaTPHUs TOH XKe

KOHLIEHTPallUH.
3.6.7. [Ipueorossenue pacrsopa xaopucroeo Harpus ¢ (NaCl)=

=0,02 monb/am* (0,02 n)

1,169 r xJopucroro HaTpusi NOMeULalOT B MePHYIO KoJ0y BMECTH-
MOCTbIO | AM?®, pPacTBOPSIOT B AHCTHJAJHPOBAHHOH BOAE H TIlepeMellH-
Bator. O6beM pacTtBopa B KoJbe AOBOAAT JAHCTHAJHPOBAHHOH BOAOH

10 METKH H BHOBb NepeMelluBaloT.
3.6.8. Ilpueorosienue TUTPOBAHHO20 PACTBOPA XAOPUCTO20 Oapus

¢ (1/2 BaClz)=0,02 moab/am? (0,02 u)

2,0828 r xaopucrtoro 6apus uan 2,4428 r BaCle-2H,O nomemaror B
MEepPHVIO KOoJ0y BMecTHMOCTbIO 1 AM®, PacTBOPHAKT B JAUCTHIJHNOBAH-
HOH Bode U mepeMmemuBaiwT. O6beM pacTBopa B KoJsbe JOBOAAT AH-
CTHAJNHPOBAHHHOH BOJOH A0 METKH H BHOBb nepeMeluHBaloT. THTP pac-
TBOpa IPOBEPSIIOT IO CEepHOH KHCJOTE, NPHIMOTOBJEHHOH KaK yKa3aHo

B m. 3.0.3.
3.6.9. [Ipuzorosaenue 5 Y-n020 pacrsopa COAAHOL KUCAOTObL

115,2 ¢M3 cogasiHol KucaoThl (miorHocts 1,19 r/cm?) nmomeuwiaror B
MEpPHYI0 KOJ0y BMECTUMOCTbIO 1 AM?3, AOJAHMBAKOT JHCTHAJHPOBAHHYIO

BOJYV 10 MEeTKH H IepeMeiluBalor.
3.6.10. ITpueorosaenue pacrsopa coasanoi Kucaorel ¢ (HCl) =

=0,1 monn/am3 (0,1 ) no 'OCT 4919.1—77
3.6.11. I[Tpucorosrenue pasbasrennoco pacreopa COARHOU KUCAOTbL

8 CooTHoweHuy 1:4
K oaHomy o6bemy cogsiHOH KHCJA0TH (miaoTHocTs 1,19 r/em?) npu-
6aBaAIOT yeThHpe oO6beMa AUCTUIAJNUPOBAHHOU BOLL.
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3.6.12. [lpueorosaernue 10 % -Ho2o pacreopa podarUCTO20 KAAUS

(podarnud)
10 r poaaHuCTOrO KaJjaus B3BEIUIUBAIOT ¢ norpewnocTbio 0,1 r, no-

MELalT B MepPHYIO KoJa0y BMecTumocTbrd 100 cM® M pacTBOPSAIOT IH-
CTHAJAHDOBaHHOH Boao#. O6beMm pactBopa B KoJabe AOBOLAT AHCTHJ-
THDOBAHHOH BOJAOH A0 METKH H IlepeMelluBaloT,

3.6.13. [lpueorosaenue xaopudoammuaunoco Oygeproeo pacreopa
c pH 10

20 T XJIOPHCTOTO aMMOHII NOMelaloT B Mepnylo kKoady BMeCTH-
MocTelo 1 am’, pacTtBopsitor B 100 cm® JHCTHJIJIHPOBAHHOH BOABI, H0-
OaBasoT 100 cm? 20 Y -HOro pacTBopa aMMHdKa H IepeMelIUBaloT.
O0bem pacTBopa B Kojabe AOBOAAT AUCTHAAUDOBAHHOM BOAOH A0 MET-

KH H BHOBb NI€PDEeMelIHBAIOT.
3.6.14. [Ipueorosaenue uHOUKQATOPG KUCAOTHOZO XPOM  TEMHO-

CUHezO
0,20 r KHCJOTHOTO XPOM TE€MHO-CHHero pacTBopsioT B 10 cMm?® aM-

Muaynoro OydepHoro pacreopa ¢ pH 10 u pasdasasor go 100 cm3
STHJAOBLIM CNUPTOM. PacTBOp rojeH K ynorpebjenuio He OGonaee 1 mec.
3.6.15. llpucorosaernue Turpo8anroco pacreopa coiu OUHATPUEBOU
arurenduamuna-N,N,N,N-rerpaykcycrnoi Kucaorei, 06yg00HoL (TpU-
aon b) ¢ (1/2 CoH;40sN2Nas-2H,0) =0,025 moas/am3 (0,05 H)

9,31 r Tpunona b nomemaloT B MepHYIO KOJOy BMECTHMOCTHIO
| aM3, pacTBOpPSAIOT B AHCTHJAJHUPOBAHHON Boje U nepeMelndBaloT, O06b-
¢M pacTBopa B KoJibe AOBOAST AUCTHAJHUDPOBAHHOH BOAOHW A0 METKH H
BHOBb NnepeMelllHBaloT. THTP pacTBOpa yCTAHABJAHMBAIOT IO PacTBODPY
XJOPHCTOTO LIMHKA, IPHI'OTOBJEHHOMY KaK yKa3aHo B 1. 3.6.10.

3.6.16. [Ipuecorosaenue TUTPOBAHHO20 PACTBOPA XAOPUCTO20 WUHKA
¢ (1/2 ZnCly) =0,05 moas/aM* (0,05 r)

1,6345 r rpaHyJHpOBaHHOI'O0 IHHKa NOMELlalT B MEePHYH KoJ0y
BMecTuMoOcTho 1 amM?® u npuauBalor 20—30 cM® KOHUEHTPHPOBAHHOH
COJIAHOHM KHCJIOTHI, IPHKPBIBAIOT KOJOy 4YaCOBLIM CTEKJIOM, cJerka
NnoJOrpeBalT pacTBOP Ha BOASAHOH OaHe A 6oJiee GBLICTPOro pPacTBO-
peHusi, NePHOAHUYECKH IepeMelluuBasi pacTBOP A0 ITOJHOIO PCTBOPEHHSA
uuHka. Ob6beMm pactBopa B KOJa0€ AOBOAAT AHCTHJAJHPOBAHHOH BOJOH
10 MeTKH M TLlaTeJbHO nepeMewuBaioT. llpurorosijieHHe pacTBopa

XJIOPUCTOTO IIUHKA NIPOBOLAAT NOJA TArOH.
3.6.17. IIpueorosaenue 20 %-nozco pacréopa Harpus eudpooxKucu

(NaOH)

200 r HaTPHA THAPOOKHCH MOMEW AT B TOJCTOCTEHHLIA (happopo-
Bblii cTakaH, OcTOPO2KHO npuauBalwT 800 cM® AMCTHNJIHPOBAHHOH BOALI
(npuroroBseHHoin no 'OCT 4517—87) uneboapliuMu TIOPUHAMHU TIPH
MOCTOSAHHOM IOMEUIHBAHHH CTEKJSHHOH NaJOYKOH, TaK KakK pacrBope-
HHE COIIDOBOXKJAAeTCs CHJbHBIM pasorpeBaHHem. PacTBop OCTaBJSAIOT
Ha CYTKH, 3aKPBHIB CTEKJIOM HJAH (HJAbTPOM. 3aTe€M CJAHBAIOT B OyTbijib

HAH B K0J0Oy BMectuMocTblo | am’i. IlpuroroBieHde peakTHBa cielycr

89



roct 17.5.4.02-—-84

MPOBOAUTb NMOJ TArod H oOpalllaThbCA C HHM OCTOPOXKHO, TaK KaK TH/-
POOKHCb HATPHA CHJbHO padbenaeT Koxy. MaMmesbueHHe HaTpHs THA-
POOKHCH He0OXOAHMMO INPOBOAHTb B 3aLlHTHbIX OYKaxX H B PE3HHOBHIX

nepyaTtkax.
3.0.18. I1puroToBuTh pacTBOp COJSHONW KHUCJOTHI, pa3OaBJeHHbI

I:1.

3.6 19. [lpucorogaenue ucxodno2o epadyuposoyroco  pacreopa
XAOPUCTOCO HATPUS OAS NAAMEHHO-(OTOMETPUHCCKO2O MeToda u3me-
PEHUSL HATPUSA

2,5422 r XJOPHCTOTO HATPHH [IOMEULAIOT B MCPHVIO KOJA0Y BMeECTHU-
MOCTbIO | AM}, pacTBOPSIIOT B AHUCTHJIJHPOBAHHOH BOJA€ M TOBOASAT pac-
TBOP AMCTH/JAJAHUDPOBAHHOH BOAOH A0 MeTKH. KOHLEHTPHPOBAHHBIA rpa-
JYUPOBOUHDBIH pacTBOP codep:KUT | Mr HOHOB HaTpHa B |1 cm?®.

[IpuroroBJeHne pabodyux pacTBOPOB CPaBHEHHSA® OTMEpPHIOT OropeT-
KOH HCXOAHbIH TI'PAaAyYHUPOBOUYHBLIH PACTBOP XJOPHCTOTO HATPHSA B Mep-
Hble KOJOB BMeCTUMOCTbIO 500 cM® B KOJHUYeCTBAX, YKa3aHHbIX B Tal-
JuLe.

Hovep pabouero pacTsopa cpaBHEHHS 1 2 3 | 4 5 6

KoJandyecTBo HCXOJHOTO TpPaaiVHPOBOYHO- |
ro pacTesopa, cuv?® | 5 10 | 25 | 50 75 100

MaccoBas koHUeHTpAUUA HOHOB HaTpPHA |
MI'/AMm3 10 20 , 50

100 ' 150 | 200

O6beM pacTBopa B KoJO6ax AOBOASAT AHCTHJAJHPOBAHHOH BOJOH 10
METKH M TIlaTeJbHO nepeMelidBaloT. CPOK XpaHeHHS HCXOJHOro rpa-
AYHPOBOYHOIO PacTBoOpa XJOPHCTOro HaTpusa H paboyux pacTBOpPOB
cpaBHeHHs1 — | ron.

3.7. IloaroToBka HOHOOOMEHHBX KOJOHOK

8—10 r BO3AYUIHO-CYXOH MacChl KAaTHOHHUTA pPasMeJbyarwdT a0
0,0—1,0 MM, NpoMbIBAalOT AHCTHJJIHPOBAHHOH BOAOH A0 IOJHOro yiaa-
JIEHUS NBIJIH, 3aJUBAIOT pa3baBJeHHBIM pPacTBOPOM COJSIHOH KHUCJOTHI
(1:4), nepeMelIHBAlOT H OCTaBJAAIT CTOATH A0 CcJAeAyiollero JAHA.
[locsae oTcTauBaHHsg pacTBOP KHCJOTHI CJAHBAIOT H 3aMEHSIIOT CBEXKHUM,
orctanBaloT b—10 MHH, CHOBa CJHBAlOT H npoaoJaxkawT o00paboTKy
10 TeX nop, Noka npoda ¢ poAaHHIAOM He NOKaXKeT OTCYTCTBHe 2KeJie3a
B pacTBope. KaTHOHUT NMPOMBIBAIOT OAMH-ABA pa3a JAHCTUJIJIHDOBAHHOH
BOJAOH M BOJHVK CYCIEH3HI KaTHOHHTA MNePeHOCAT B HOHOOOMEHHVYIO
KOJOHKY. B KOJIOHKe KaTHOHHT INPOMLIBAIOT AHCTHJAJHDPOBAHHOH BOJOH
A0 OTCYTCTBHA peakuuH Ha xJop (mpoba ¢ 1 %-HbIM pacTBOpOM a30T-
HOKHcJ0ro cepebpa).
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Ilocne kaxKpaoro uaMmepesusi KOHIUEHTPalHH CyJab(paT-HOHOB Ka-
THOHHUT B KOJIOHKE HEOOXOIHMO pereHepHpoBaTh, AJ51 Yero yepeld KaxK-
AVI0 KOJIOHKY cJeayer nponyeruts 150-—200 c¢cm?® 5 %-Hyoro pactBopa
COJISHOH KHCJIOTHLI, a4 3aTeéM OTMBITb CMOJY AHCTHJJHDOBAHHOH BOAOH
a0 pH 50 (1o ynuBepcanbHoi MHAHKATOPHON OyMare) HJAM 4O HCUe3-
HOBCHHS DCAKUHKU Ha XJOPHA-HOH. B 3apsi:KeHHLIX KOJOHKAX KATHOHMUT
CJCAVET XPAaHHTBh BO BJAXKHOM COCTOSIHHH.

4. IPOBEAEHHE AHAJIN3A

4.1. BecoBoOoll MCTOA H3MepeHHUHT PACTBOPHMBX B
BOAC BelitecTB (CYyXoH ocTaToK)

o0-—-100 cM® BOAHOH BLITHXXKH noMeularoT B PapdopoByO YAILUKY
HJAW OIOKCY, MPeABAPHTEJAbHO BLICYUIEHHLIE B CYUIUJALHOM [UKady MpH
remnepatype 100—105°C no nocrossHHOM Macchbl. BOZHYIO BBITSKKY
BBINAPHBAIOT A0OCyXa Ha BoAsiHOHM OaHe, cywiat 3 4 B CYLUMABHOM HIKa-
by npu temneparype 100—105°C, nocae uyero oxJa*xkzawT B 3IKCH-
KaTtope 30 MHH U B3BellHBalOT Ha JqabopaToOpHBIX Becax l-ro kiacca
TOYHOCTH. 3a pe3yJbTaT B3BelUHMBaHH$ NPHHHMAIOT HaHMEHbIIVIO Mac-
CY HAaBeCKH.

[lpy BLiCOKOM XJODHMIHOM 3aCOJIEHHH NODOA IJSA VCTPAaHEHHS I'Ur-

DOCKOITHYHOCTH CVXOI'0 OCTAaTKa BbilapUBAaHHE BOJAHOH BLITSXKKH CJe-
AyeT IMPOBOAHTb C YIJIEKHCJABIM HaTpHeMm (6€3BOJAHBIM), BbICYIIEHHBIM

10 IOCTOSAHHOH Macchl npu temnepartrype —+200°C. YraekucJabiii HaTt-
puii fo6aBasAOT M3 pacyeTa 2—3 T Ha 100 cm?® BHITAXKKH.

4.2, HM3mepeHHe HOHHOro coctaBa BOJAHOKH BbhH-
TAXKHU

M3mepeHHe HOHHOT'O COCTaBa BOJAHOH BHTSXKKH IDOBOAAT B TOM

cayyae, ecjau cyxol ocrartok mnpeBbiiaer 0,15 % oT Macenl IOPOAHL.
4.2.1. Ayudumerpuueckuil merod u3smeperus OuxkapboHar UOKOS

(HCO3 ) — onpedesrenue obuwed werownoctu

MeTon OCHOBAH Ha THTPOBAHHH BOJHOH BBITSXKKH PacTBOPOM cep-

HOM Kucaotws ao pH 4,4.
25—950 cM?® BOAHOU BBHITAXKKU OTOHUPAOT NHUNETKOH, NOMEIAKT B

KOHHYECKYI0 Koa0y BMeCTHMOCTLIO 100—150 cM3 u nobaBasior 2 KanJau

1 %-Horo pactBopa (eHoagTanenHa. [Ipu nossBJaeHHH MaJHHOBOH OK-
packy THUTPYIOT pacTBOpoM cepHo#t Kucaothl ¢ (1/2 HyS50,) =

=0,02 Moab/AM3 g0 HCYe3HOBeHHA OKpacKH. [lo okoHUaHUU THTPOBA-
HUS B Ty »Ke€ BOAHYIO BbITAXKY Ao6aBasioT 2 kanaun 0,1 %-Horo pac-
TBOPa METHJOBOTO OPAHXeEBOro H THTPVIOT TEM 2Ke PacTBOPOM CePHOH
KHCJAOThHl 10 H3MEHEeHHS OKPAaCKH HHAUKATOPA U3 KeJATOH B OPAaHXKEBYIO.

Hasa 6oslee TOUHOrO HIMEPEHHA TOUKH 3IKBHBAJEHTHOCTH THTPOBA-
HHe cJiedyeT NPOBOJHTb CO «CBHAeTeJJeM», B KayecTBe KOTOPOro CJy-
KUT KosO0uKa Takoro e o0beMa M ¢ TaKHM e KOJHYECTBOM BOJHOH

BLITSIXKKH W MHAMKATOpa. THTpOBaHHE NpOBOAAT Ha OesoM (oHe.
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4.2.2. Apeenromerpuneckur merod usmepenus xaopud-uonos (Cl-)

Meron ocHOBaH Ha THTPOBAHHH XJOPHA-HOHOB PACTBOPOM a30THO-
KHcaoro cepebpa. Ilpu sTtoM HOHBI cepebpa CBA3BLIBAIOTCH C HOHAMH
XJopa B TPYAHOPACTBOPHMOE COeAHHEHHe—XJOPHCTOe cepebpo B INPH-
CYTCTBUH XPOMAaT-UOHOB KaK HHAHKATODA.

[lepen nauanom anaju3da npoBOAAT KaUeCcTBEHHYO npody Ha onpe-
JeJleHHe MaccoBOH KOHLEHTPaUHH XJOPHA-HOHOB, B 3aBHCHUMOCTH OT
PE3YJbTATOB KOTOPOH onpepejsercs o6beM BOAHON BBITSIXKKH, He0OXO0-
AUMBIH JAJ8 KOJWYCCTBCHHOTO 1I3MCPCHHUS (MOJSPHOH KOHILEHTPALUH
SKBHBAaJIeHTAa) XJOPH/A-HOHOB.

O CV° BOJHOW BBLITSAXKH MNOAKHCASIOT 2—3 KanJissM¥ a3oTHOH KHC-
JOTbl (naotTHocTh 1,40 r/cM?) 6e3 CONSHON KUCJAOTHI, NpubaBasiioT 3—
O Kaneab | Y%-Horo pacTBOpa a30THOKHCJAOro cepedbpa H B36aJTHIBAIOT.
[lo BeMuHHe ocaaka ycTaHaBJHBaAlOT 00beM BOJHOHW BBITHXKKH: MNPH
GOMBLIOM XJONbEeBHAHOM OCajKe Ha aHaAuid caeayeT O6paTs 5 ¢cM3 BO-
HOH BBITSIXKKH, NTpH oOpa3oBaHUH CUJAbHOI MyTH — 10 cMm3, Manwie
00beMbl BOAHOH BHITSXKKH cJieflyeT pa30aBHTb AHCTHJAJHPOBAHHOH BO-
no Ao 25--50 cm3, Ilpu obpaszoBanuu caabou mMytd 6epyt 20—25 cm?
BOLHOH BBLITAXKKH, a IPH omaJgecleHuud — 50 cMm® U 6oaee. boabuine
00beMbl BOJHON BHITSXKKH ynapusatoT Ao 20—50 cm3. Ilpu manaoi uau
O00JIbLIOH KOHIIEHTPAU MU XJOPHUA-HOHOB B BOJHOH BBITAXKKE H3IMepeHUH
POBOAST B OTAeAbHOU npode, 06beM KOTOPOH YCTAHABAHBAKOT COOT-
BETCTBEHHO NMOKAa3aHHAM KayeCTBeHHOH NnpoOlkl.

K npo6am GecuBeTHOH BOJLHOI BHITSHXKKH, B KOTODbIX Obljia OTTHT-
poBaHa ofLiasg ulesouHocTb, Aobasasior | c¢m? 10 %-Horo pacTBoOpa
XPOMOBOKHCJIOTO KaJHs H THTPYIOT pacTBOPOM a30THOKHcJOro ceped-
pa ¢c(AgNO;)=0,02 monb/aM3® 10 nosBJEHHs HeHcUe3alollel KpacHO-
OypOH OKpPAacKH.

4.2.3. Ob6vemnelli merod usmeperus cyaiovphar uoHos (SOT") & npu-
CYTCTBUL UHOUKATOPA HUTXPOMAIO

MeToa ocHoBaH Ha THTPOBaHHH CcyJabdhaT-HOHOB PACTBOPOM XJOPH-
croro 6apuss B NPUCYTCTBHH HHTXPOMAa3o B KauyecTBe MeTanaJ-HHIHKa-
TODA.

40—50 cM? BOAHOH BBITSI2KKH HNPOIyCKAaKT uYepe3 HOHOOOMEHHYIO
KOJIOHKY ¢ KaTHOHUTOM. KOHIEHTpauus cyJb(paT-HOHOB B pacTBOpe
nosxkKHa 6wt (0,04—-5,00 Mr B nepecuere Ha cepy B THTpyeMoH npoode.
[Ipu MeHblIeH KOHUEHTPaIlHH Ccyab(daT-HOHA pacTBOp cJjaelyeT KOHUEHT=
PHPOBaTh BbiMapHBaHHeM, NPpH OoJsbuiell KOHUEHTPaUHH HeoOXOAHMO
cro pa36aBute. IlepBble nopuun ¢uabrpara (10—15 ¢cM?) orbpach-
BaoT. Ot6upalor nunerkoi 10—20 cM? ¢puabTpaTa B KOHHYECKYIO KOJI-
6y sMectuMoctbio 100 cm3. Onpenenstor pH pacrBopa no HHAHKATOP-
Hoi Oymare (pH nonxen 6uith 1,7—2,0). Ilpn HeobxoauMocCTH, pac-
TBOD CJeAyeT MOAKHCAHTh conasiHoi Kucaotoi ¢ (HCIl) =0,1 moab/am’
HJIU pa30aBHTh, €CaH KOHLEHTPalUHusi cy/jabdar-HOHA AOCTATOYHO BeJH-
hd. B pacrBop BHocaT 1—2 kanaw nHurxpomaso, 10—20 c¢m’ auetoHa
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HJIH  CIHpPTA ¥ THTPYIOT  XJaopucTbiM OGapuem ¢ (1/2 BaCly) =
=0,02 mMoan/AM? o nepexola (PpHONETOBOH OKpacku B roiyoyio. Tur-
POBAaHHE IIPOBOASAT MelJIeHHO, NpHOaB/sisi XJOPHUCThHIH OapHil M0 Kal-
JSIM H TliateqabHo nepeMeliuBas. [Ipu manofl KoHUEeHTpaUHH CyJabdaT-
HOHOB B BOJHOH BbITSXXKE OT IepPBbLIX Kanehdb XJOPpHCTOro 0OapHs Ino-
siBJAsieTcsl roaybas okpacka, Kkotopas uepe3d 30—40 ¢ cHoBa nepexoAHT
B ¢uosaeroByo. KoHel, THTPOBaHHS OTMedYaeTcsd YETKHM NepeXoAOM

(bHOJETOBOH OKpPackKH B TroJyOyio, HEe H3MeHAWLUIYIOCAd B TeuyeHHe
|—2 MHH.

4.2.4. KoMnaeKCOHOMETPUHECKUIL METO0 usmepeHus UOHO8 KaAb-
yua (Ca?*) u maenua (Mg?*t) 8 oOHomM obveme uavbTpara no Mme-
TAAA-UHOUKATOPY KUCAOTHOMY XPOM TEMHO-CUHEMY

4.24.1. OnpeneneHHe HOHa KaJblHA

25 ¢cM° BOJAHOU BBITAXKKH NMOMEILAOT B KOHHUYECKVIO K0JA0y BMeCTH-
vocTbio 250 cm®, npubasasor okoao 0,1 r xpucraaauueckoro ruipo-
keiiamuia u 0,03-—0,04 r austTuiautHokapb6amara HaTPHS, TILATEb-
HO nepemeinnBaloT, npuauBaT 10 cm?® 20 %-Horo pacTBOpa rHAPOOKH-
CH HaTpus, pa3baBJaAOT AUCTHJAJHPOBAHHOH Bojo#r A0 200 cm:3,
NPHJAUBAIT PacTBOP HHAHMKATOPA KHCJAOTHOrO XPOM TEeMHO-CHHEro MO
APKO-DO30BOM OKPACKH H THTPYIOT pacTtBopoMm TtpuJjaoHa b. Turposa-
HHe BeAyT 1O INMOABJEHHA YCTOHYHUBOH CHHeBaTO-CHPEHeBOH OKPAaCKH B
TOUKe 3KBHUBaJeHTHOCTH. Ilpu OosblioM cOZepiKaHMH Mardus B aHa-
JH3HUPYEMOM pacTBOPe OH BbilafaeT B OCalAOK B LleJOYHOH cpele. B

3TOM cJydyae olnpeAeljieHHe BHOBb NOBTOPSIOT, NpeaBapUTeNhHO BHeCH
B pactBop 0,1—0,2 r caxaposumi.

4.2.4.2. OnpenesieHHe HOHA MarHus

B orruTpoBaHHbLIi pacTBOp OpocaioT KycodeK OyMarKKU KOHTO H
npubaBAAIOT MO Kanasam pai3baBJIeHHbIH PAacTBOP COJSHOH KHCJOTHI
(1:1) 1o nocuHeHHuss HHAHKaTOopHOH OyMakku. llenouy”octs pacTBoOpa
CHHXKAaeTCs H NOABJSAETCS PO30Basg OKPACKa HHAHKATOPa KHCJOTHOTO
xpoM TeMHOo-cHHero. IlpubaBasioT 25 Y%-HBIE pacTBOp  aMMHaKa 10
MOCHHEHHUS PacTBOpa U MNoKpacHeHHd Oymaxkku KoHro. IlpubaBasior
20 cM?® ammuauHoro O6ydepHoro pactBopa ¢ pH 10. Ilpu yanuunn mar-
HUSI DPAcTBOD OKpaluMBaeTcl HHAHKATOPOM B DO30BO-KPACHBIH LBET.

Ecan oxkpacka caabasi, npubaBasilOT €ille HECKOJbKO Kafeb WHAH-
KaTopa KHCJOTHOTO XPOM TEMHO-CHHEro H THTPVIOT pacTBOPOM TPHJO-

Ha b 10 cHHeBaTO-cHPeHEBON OKpacKyd HHAMKATOpPa B TOYKe 3KBHBA-
JIEHTHOCTH.

4.2.5. [1ramenno-poTomeTpueckull meTod UBMEPEeHUSs UOHOB8 HAT-
pusi (Nat)

Merox ocHOBaH HAa H3MepeHHH HHTEHCHBHOCTH H3JyUYeHHS HaTpHS,
BBOAUMOTO B NJaM4 B BHJAE a3p030Jisi.

PacTtBopbl cpaBHeHHS HM3MepSAIOT Ha MNJaMeHHOM @doToMeTpe, HUC-
MOJIb3ysl CBeTOMHUIBLTP, NPONYCKAaIMHH aHaJUTHYeCKHe JIHHUH 989,0
H 589,6 uM. CTposAT rpaAyHpoOBOYHbIH TrpadHK, OTKJaabiBas N0 OCH
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a0CUHCC MacCOBble KOHUEHTpalluu HATPHA B pacTBOpax cpaBHeHus. [lo
OCH OPAHHAT OTKJAaABIBAalOT COOTBETCTBYWIIHe UM NOKa3zaHUA Npubo-
pa. Kaxaass Touka rpaiyupoBouHoro rpadHka JOJXHa NMPEeACTaBJATH
co00i cpeaHee apudMeTHueckoe Tpex pe3yabTaToB. I paayHPOBOYHBIH
rpapUKk HeoOXOAHMMO HPOBEPATH B HauaJle, B cepejyHe H B KOHLe pa-

00Tkl HA npHbope.
AHanu3upyeMble PacTBOPH! BOJHbBIX BbITSKEK BBOASAT B MNJaMEHHBIl

(poTOMETD, CHUMAIOT MOKasaHua npHbopa U no rpadUKy HAXOAAT KOH-
[EHTPALHIO HATPHUSA B PacTBOpeE.

5. OBPABOTKA PE3YJbTATOB

o.1. Ilpu BecoBoM Meroae usmepeHus M pacuera oOUIeH CYMMBI
PacTBOPHMbLIX B BOJie BelleCTB (CyxXofl OCTAaTOK) MacCCOBVIO J0JI0 CV-
xoro ocraTka (W) B IpOUCHTAX BBIYHCAAIOT 110 opMYyJie

W (m—m,)-100
m, ’
rae m -— macca 4allku (OOKchbl) ¢ MAacCO# CyXoro ocraTka, T;
m, — Macca Jyalku (6I0Kchl), T;
My, — MacCa HaBeCKH NOPOAbl, COOTBETCTBYIOLAA 00beMy BOAHOHU

BbITS2KKH, B3ATOH AJiS1 BBINAPUBAHHY, T;
100 — xoa(dpduuHeHT nepecueTa B NPOILLEHTHI.
3a pe3yJbTaT aHaJH3a NPHHUMAIOT cpelHee apudmeTHuecKoe pe-
3yJbTATOB JABYX MapaJiiejibHblX H3MepeHHH, AONyCKaeMble pacxoxie-
HUS MeXJAy KOTOPLIMH He JOJIXKHBH npeBbiiath 0,2 Y% oT ompenaense-
MOIr0 3HaUYeHUA.

5.2. Ilpy anuanmerpuyeckoM MeToJe H3MepeHHs OuxapOOHAT HOHOB
(onpeaenenye oGuied UIeIOYHOCTH) MOJIAPHYIO KOHIUEHTPALHIO 3KBHBA-

neHTHa OukapGoHat-uoHos ¢ (HCOj3 ) B MOJAb/AM® BBIYHCJASIOT IIO

popmy.Jie
e(HCOy) = S

rie A — MoasgpHasg KOHUEHTPAlLHs 3KBHBAaJeHTa CepPHOH KHCJOThL
¢ (1/2 HySO4) =0,02 mons/am3 (0,02 n);

Vi — o0beM CepPHOR KHCJAOThI, U3PAaCXOAOBAHHBIA Ha THTPOBaHHE

obuiel LeJOUHOCTH Mo heHoAdTaJeHHY (IepBOoe TUTPOB4-

HUE), AM®,
Vo — 00beM CepHOH KHCJO0TbI, H3PACXOAOBAHHLIH HA THTPOBaHHE

oOHiell LUIeJOYHOCTH IO METHJOBOMY OPaHKeBOMy (BTopoe

TUTPOBAHUE), AM3:
Vs — 00beMm BOMHON BBITSXKKH, B3STblil Ha THTpPOBaHHe, AM®.

3a pe3yabTaT aHaJH3a MNPHHHUMAIOT 3HAYeHHe €AMHHYHOTO OMNpele-

JeHus oOllen L1eJJOUHOCTH.
HNonyckaemble, npu BeposiTHocTH £P==0,99, oTK/IOHEHHS OT ATTECTO-

BAHHOIO 3HAauyeHUs cTaHAapTHoro obpasma HJAH OT CPEAHEro apugpme-
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TUYECKOro NPH BLHIOOPOUHOM TNOBTOPHOM aHaau3e cocrapiasior, V 9.
NPH MOJSAPHON KOHUEHTPaAHHH 3KBUBaJeHTa OHKapOOHAT-UOHOB:

po 0,0028 moan/amd — 7,5;

ceuiine 0,0028 no 0,0050 moab/am® — 7.5;

cerie 0,0050 monn/aAmM3 — 6,0.

5.3. llpu apredtoMmerpuueckoM MeToAe H3MEPEHHA XJODPHA-HOHOB

MOJIAPHYX) KOHLUEHTpauMio 3KBHBaJieHTa XJopua-HoHoB ¢ (Cl-) B
MOJb/AM® BHIUHCJSIOT N0 (hopMyJie

_ A-Vy
C(Cl )= “VZ ,
rie A — MOJAApHass KOHUEHTpallHs 3KBHBaJIeHTa a30THOKHCJOrO ce-
pebpa ¢ (AgNO3)=0,02 moan/am? (0,02 u);
Vi — o0beM a30THOKHCJOro cepebpa, H3pacXOAOBAHHLIH Ha THT-
pOBaHHe XJOPHIA~-HOHA, AM>;
Vo — o0ObeM (pHAbTPAaTa BOAHOH BhITSAXKKH, B3ATHIHI Ha THTPOBa-

HUe, aAM°.
3a pe3yabTaT aHaJ/JH3a NPUHUMAIOT 3HAUYEHHEe eJHHUYHOrO olpene-
JeHUS XJOPHA-HOHA.
Honyckaemble, npH BeposaTHoCTH £=0,99, OTKJOHEHHH OT aTTeCTo-
BAHHOro 3HayeHUs cTadaapTtHoro obpasia HMAH OT cpedHero apudme-

THYECKOro npH BHIOODOYHOM NOBTOPHOM aHajaHie cocrtasasiior, V 9,
pH MOJISPHOH KOHUEGHTPAUKH 3KB3HUBAJNCHTA XJOPHA-HOHA:

cebiite 0,0006 no 0,0018 moan/am3 — 12;

cebiwe 0,0018 no 0,0056 mMoan/am® — 9;

cBoiwe 00,0056 mMoab/am3 — 6.

5.4. Ilpuy obbeMHOM  MerOZE U3MepeHHA cyab{daT-HOHOB

.-
¢ (1/250% ) MOASAPHYI0O KOHUEHTpPAlLHIO 3KBHBaJeHTa CcyJbdaT-HOHOB
B MOJIb/AM® BBIYUCJSIOT MO (popMyJie

c(1/25057) = -—47-?-— :
rie A -— MOJfAPHAs KOHUEHTPAUHH 3KBHBaJieHTa XJopHucTtoro 6apus
¢ (1/2 BaCly) =0,02 moab/am3:
V, — obbeMm xJopHcTOro OapHsi, H3pacxOJOBaHHBI Ha THTPOBa-
HUe, AM°>:
Vo ~— obbeM ¢uAbTPaTa BOIAHOH BHITAXKH, B3SITHIH Ha THTPOBA-
HHe, AM°.

3a pe3yJbTaT aHaJH3a NPHHUMAIOT 3HaueHHe €AHHHYHOro omnpeje-
JeHHUst cyJab(aT-HoHa.

Honyckaemble, IpH BeposiTHocTH P=0,99, OTKJOHEeHHsI OT aTTeCTO-
BAHHOro 3Ha4YeHHUA cTaHAapTHOro obpas3ua HJAH OT cpejlHero apHdMe-
THUECKOr0 NPH BLIOOPOYHOM MNOBTOPHOM aHaJdH3e cocrtaJasior, V %,
PH MOJIIPHOH KOHLEHTPAIlUH SKBHBAJIEHTA CyAb(aT-HOHA:
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cBoitze 0,0034 no 0,0070 moab/am3 — 7.5;

ceoilie 00,0070 go 0,0140 moab/am3 — 6;

csoiure 00,0140 moap/am® — B.

5.D. Ilpu KoMniekCcOHOMeTpHUECKOM H3MEDEHHH MOJSAPHble KOH-
LIEHTPALlHH 3KBHBAJEHTOB HMOHOB KaJubuHsa (Ca?t) u maruug (Mg?+)
B MOJIb/AM? BHIUHCASAIOT O pOpMyJIaM:
e(1/2Ca2ty= L2

3
c(1/2Mgt+)= L2

J
rie A — Moaspuas kKoHueHTpauus tpuJaoHa b ¢ (C;pH;4OsNgsNajsX

X 2H30) =0,025 moab/am?;

Vi — obbem pactBopa TpuaOHA Db, H3pacxOZOBaHHBIH HA THT-
poBaHHe HOHOB Kaabllua, AM° (IlepBoe THTPOBAHHE);

Vo — o6beMm pacTBopa TpHJOHA b, H3pacxogOBaHHBLIH Ha THTPO-
BaHHe HOHOB MarHus, AmM*® (BTOPoOe THTPOBaHHE);

V3 — 006beM BOAHON BHITSAXKKH, B3SITBIH HAa THTPOBAHHE, AM?;

2 — xos(p¢uunent nepesofa c(Ca*t) u c(Mg?*) B ¢(1/2Ca*t)
HBC (/o Mgt),

3a pe3yabTaT aHaJH3a NPHHUMAIOT 3HAUEHHe eJHHHYHOTO Olpele-
JIeHHSl HOHOB KaJlbIlHA U MAarius.

Honyckaemble, npu BepoATHOCTH P=0,99, OTKJOHEHHS OT aTTeCTO-
BAaHHOrO 3HAayeHHUdA cTaHAapTHoro obpasla HJH OT cpelHero apHdpMe-
THYECKOrO NpH BbHIGOPOUHOM NOBTOPHOM aHaJu3e cocrasagior, V Y%,
[pH MOJIAPHOH KOHUEHTPAaUUH 3KBHBAJEHTAa HOHOB KaJbIlHUA:

no 0,0100 monp/am* — 7,b;

ceoitre 0,0100 go 0,0200 moas/am? — 6;

cBhite 00,0200 moab/aM3 — O;

NPH MOJAPHOH KOHUEHTPAIlHH 3KBUBAJIEHTA HOHOB MarHug:

g0 0,0060 Moap/am? — 9;

cebiie 00,0060 go 0,0120 moab/am3® — 9:

cshiwe 0,0120 no 0,0180 moue/aAM® — 7.5;

ceoiale 0,0180 moab/am® — 6.

5.6. Ilpu naamMeHHO-(POTOMETPHYECKOM METOAE MOJISAPHYIO KOHIEHT-
palui0 3KBHBaJeHTa HOHOB Hatpusa ¢ (Na') B Mojb/AM? BBIYHCIAIOT
nmo ¢gopmyJe

B
a+)— - _
c(Na™)= S5 To00 -
rie 5 — MmaccoBasi KOHLEHTpallUsi HOHOB HATPUA B BOJHOH BBITSXK-
Ke, MI'/aM° (HaxoAsT 10 rpauKy);
23,0 — MoussipHad Macca 3KBHBaJleHTa HOHa HaTPHfl, I'/MOJb;
1000 — koadppuumesT nepecyera  COJAEDXKAHHsSE HOHa HaTpHSA H3

MI' B T,
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3a pe3yJbTaT aHaJgH3a NMPHHUMAKOT 3HAueHHE eLHHUYHOro onpele-
JIeHUSA HOHA HATPHA.

Hlonyckaembie, npH BepoaATHocTH P=0,99, OTKJOHEHHS OT ATTECTO-
BAHHOTO 3HaUY€HHA CcTAaHAAPTHOro obpasua HJAH OT cpeaHero apHdpMe-
THYECKOro NPH BHIOOPOYHOM IOBTOPHOM aHaJjdu3e coctaBasgior, V %,
NIPH MOJIAPHOH KOHLUEHTPalHU 3KBUBAJEeHTAa HOHOB HATPHSA:

cBoite 0,0020 no 0,0060 moab/am® — 9;

cebilie 0,0060 no 0,0200 moan/am3 — 7.5;

cBbitie 0,0200 moab/am® — 6.

57. Pacyer cyMMB TOKCHUYHBX COJed B BOAHOHMH
BLITSXKKEe BCKDPBIIIHBX H BMelUlAdWIUIHX NTOPOA

[Ipu ucnoab3oBaHHH pacueTHoro crnocoba CyYMMHPVIOT MaccoBble
JOJIH AHHOHOB M KAaTHOHOB, 00pasyioUlHX B NOPOJAAaX TOKCHUHBIE COJIH.

5.7.1. Pacuer Toxkcuynoix 6uxapbonar-uonoe (HCOs )

Bukap6onaT-HOHBI (nokaszaTedp o6uteii 1enoudoctu) ¢ (HCOs3 )
B MOJIb/AM® ¢BA3LIBAIOT ¢ HOHaMH Kaubliug ¢ (1/2 Ca?*) B moab/aMe.
OcraBiuuecsi B H3JHIIKe O0HKapOOHaT-HOHB (CBSI3aHHBIE ¢ HOHAMH Ha-
TPHA U MAarHug) ABJIAIOTCH TOKCHYHBIMH.

5.7.2. Pacuer Tokcuunsix cyrvgar-uonos (SO%4)

brkapOoHaT-HOHBI, pacCUHTAHHbLIE MO KOJIMYECTBY CEPHOH KHCAOTHI,

H3paCXOJAOBaHHOM Ha THTPOBaHHe IO MeTHJOBOMY OpPaHXKeBOMY (BTO-

poe THUTPOBAHHE), CBA3LIBAIOT ¢ HMOHAMU Kaablug. OcraBuivecs B H3-
JIHHIKE HOHbl KaJdblUHA BBLIYHTAKT H3 O0LIEro coAep:KaHHs pacTBOPH-

MBIX B BoJe cyJabgar-HoHoB ¢ (1/2 SO~ ) B moab/am3,
5.7.3. MlamepeHHble (HMOHBI XJOpA4, HATPHSA H MAarHHsi) H BbIYHCJCH-
Hbole (OukapOoOHAaT- ¥ CyJab(aT-HOHEBI) MOJSIPHBIE KOHUEHTPALHH 3KBH-

BaJeHTOB TOKCHYHBIX HOHOB INEPEBOAAT B HX MAaccoBBIE AOJH (B MPO-
IeHTaxX OT Macchl HCCJegyeMblx nopon). MoJsipHble KOHIEHTpaUHH

3KBHBAJEHTOB TOKCHUHBIX HOHOB ¢ (1/Z%uona) B HX MaccoBble [d0JHU
(Whuona), %, BEIUHCAAIOT 1O opMyJIe

Wunﬂaﬂ 0 3
rae ¢(1/Z%*aona) — MOJADHAS KOHUEHTPAIlHA SKBHBaJIEHTA HOHA B
BOJHOH BBLITSXKKE, MOJb/AM?3;
M(1/Z%uona) — MoONSIDHAg Macca 3KBHBaJieHTa HOHA, I'/MOJIb.

YHCJA0BLIe 3HAaYeHHUS 3TOH BEJHUHHBI B I'/MOJb DABHKI:
20,04 nng woHoB Kaabuug — M (1/2Ca*t);

12,16 ans uoHoB Maruus — M(1/2Mg?t);

23,00 aas umoHoB Hatpus — M (Nat);

35,45 ansa wouos xaopa — M (Cl-1);

61,02 ans 6UKapOOHAT-HOHOB — M(HC203— );
48,03 aas cyandat-nonos — M(1/2S50% );
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2 — Ko3(p(pHUHCHT TMepecyeTa MOJSAPHOH KOHUEHTpallHH 3KBHBa-
JeHTa HoHa, MoJb/aM? B MoJib/500 ¢m? (Mouab/100 r nopoabl).

5.7.4. CyMMy TOKCHYHLIX cOJed B HOPOJE — €e MAacCOBYK A0JI0,
%, (W), Bbluncasiior mo dopmyJe

W=WC|l +WNa++ WMg?*+WHCO3; (rokcuunnlx coJgefl) -+

+ WSO (ToKcHuHBIX coJeil),

rie WCl—, WNat... — maccoBble J0JdH TOKCUYHBIX AHHOHOB H KaTHO-
HOB, Y.

58, PacuerT CcyMMBb TOKCHYHBIX cOJdedd rpadHuye-
CKHM METOAOM

CyMMy TOKCHYHLIX COJIeH B NMOPOAaX BBIUUCJASIOT MO HOMOIpPaM-
Me —— [10 PasHOCTH MeXXAy OoOUICH CyMMOil cOJied B BOLHOHM BLITSXKKe
HCCJIeAVeMbIX TMOPOJA H HaJHUHEM B Heifl HeTOKCHYHBLIX CO€AHHEHHH —
OukapOOHATOB U cyab(aToB KaabliHda. [las 3TOro Ha HUKHEH rOPHU30H-
TaJbHOH JUHHH ¢ noMeTkolH «CymMa coseit BOAHOH BBITSAXKKH, Yp»
(MaccoBasi A0Js1 CYMMBl cOJieil BOAHOH BLITAXKKH) HaXOAAT TOUKY, CO-
OTBETCTBVIOULYIO 3HAYEHHIO 3TOH BEJHUHHL AJA JAaHHOH MopoAbl (Ha-
npumep, 1,5 %).

Eciu BoAHAag BLITAXKKA CBeTJlag — PACTBOP He CONEPKHT KOJJNOHU/-
HBIX YacCTHI, 3a CYMMY COJIeH INPHHUMAKT 3HA4yeHHE CYXOro ocCTaTKa

[Ipy MyTHOH BOAHO{ BHITSXKKe CYMMY coJiell MOJy4alT PacyeTHbIM
METOAOM, CYMMHPVYS MaccOBble JOJH TOKCHUHBLIX H HETOKCHUYHBIX HOHOB,

Ilo ocu opanHaT HAaXOAAT TOUYKY, COOTBETCTBYIOULYIO MOJIADHOM
KOHUEHTPAalUHH 3KBuBaJeHTa voHOB Kavbuug (Ca’') B BOAHONH BbITS K-
Ke NMopodsl B MoJb/am? (nanpumep, 0,012 monn/am3). OT ToukH nepe-
ceUeHHS HAKJOHHON JHHHH or 1,5 W ropusoHTaabHOH JHHHH oT 0,012
OepyT NPOEKUHIO Ha BepXHeH TOPH3OHTAJbHOH JHHHH C T[OMETKOH
«Cymma toxkcuHuHnblXx cogqel, %» (MaccoBas AOAA CYMMBI TOKCHYHBIX
cosqici). B nanHoM cavyae 310 Touka ¢ orMmetrkoi 1,05 9.

Taxkum obpasoMm, Npu coleP>KaHHHU coJieli B BOJAHOH BHITSXKe 1.5 %
Ha cyxyto nopoay v 0,012 moab/am?® ¢ (1/2Ca?*) koauyecTBO TOKCHU-
HBIX coJqci paBHo 1,05 9.

[Ipu nanuuuu B mopojie xJopuAOB Kaabuusi, korga HCO; +SOf~

MeHblule Ca**, oTcuer no ocu opiauHar (cM, HOMOrpamMmy) HeoOXOZHMO

— 9.
6path no cymme (mosau) uoHoB HCOz +SO7 , KOTOpble B 3TOM CJy-
4yae CBAAISLIBAIOTCH C KAJbBIHEM.
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Homorpamma ajag pacuera cCyMMbl TOKCHYHbIX COJIEH 10 BOAHBIM BbITAKKAM
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