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BBEILEHHUE

Ananus mouBHl fABJASETCS BaXKHLIM 3BEHOM B CHCTE€Me arpo-
XHMHYECKOro oO0C/HyKHBaHHS CeJbCKOTO X03sHcTBa. Peayabpra-
Thi MOMBEHHBIX aHaJM30B CJAyrKaT OCHOBOHM Mt paspabOTKy mpa-
BHJIBHBEIX DEKOMEHAAUMH 110 IPUMEHEHHIO yXOoOpeHWH H XHMude-
CKHX MeJHOPaHTOB B KO0JX03aX H (COBX03aX, palHOHAJBHOTO
pasMeneHus CPeACTB XHMHSAUMH TO HNPHDPOAHO-¥KOHOMHUECKHM
30HaM CTpPaHHL.

Ilepedyens arpoOXuMHYeCKUX aHAJH30B TIOYB, KOTOPHIE MOJXK-
Hbl NPOBOJHTh 30HA/IbHBIE arpOXUMHUECKUe J1a60paTOPHH B KOH-
KPeTHLIX 30HAX CTPaHb, ¥ 00beM aHANMTHYECKHX paGoT ompe-
denennl «Ilporpammoii pa6or [ocyzapcTBeHHOH —arpoxpMmude-
ckoit cayx6er CCCP na 1976—1980 rr.».

Boapuio#t o6beM aHanuTHYecKHX paboT, BEHIMONHSEMBIX B CH-
CTEME arpoXMMHYecKol cayxOH npH oGCAefNCBaHMM 1IOYB, Tpe-
OyeT MpHMeHEeHHs! BHICOKONMPOH3BOAHTENLHEIX IIOTOYHBIX MeETOIO0B
aHaJH30B W TPaABUIBHOA opraHuzanuu Tpyna. Ias obecmedeHus
CONMOCTABHMOCTH pPe3yJbTaTOB arpoOX¥MMYECKUX AaHaJW30B, BhI-
MOMHSEMBIX Pa3JHIHBIME J1aOOpPATOPHSIMH, H BO3MOXHOCTH 00-
oblLIeHHs] MaTepHaOB arPOXHMHYECKOR CayXKO6B HeOoOXOHMO
HCIIOIBBOBAHHE eJUHBIX MEeTOH0B.

MeTonbl aHanuW30B IMOWB, KOTOPble JOMXKHBI HOMOJIB30BATH
30HaJIbHble arpoXHMHuecKde Jafoparopuy, OBIM CTaHAAPTU3H-
poBaHB «MexXpecnyG/IHKaHCKHMH TeXHWYECKHMH YCIOBHSIMH Ha
npoBefieHue anNPOXMMHYCCKHX 2HAIH30B IOUB», YTBEPKIEHHBIMY
MmunncrepcTBoM cedbckoro xo3saictea CCCP B 1967 u 1969 rr.

K macrosmemy BpeMeHH paspaGoTaH psj HOBBIX Moguwduka-
LHH arpOXUMUYEeCKHX MeTOL0B, 00eclieyWBAIOIUX MOBLIICHUE
NPOU3BOJUTE/NBHOCTH aHANHTHYECKUX pPaAGOT M JAOCTATOMHO BBI-
COKyI0 TOYHOCTb ompezenenusi. HamGosnee mepcmekTHBHble M an-
pOGHPOBaHHBIE HOBHIE METOMbl aHAJH30B BKJIIOYEHH B HacTos-
IjHe MeTOJIHYecKue YKa3aHHA B3aMeH cTaphiX.

B nonmom cootBercrBun ¢ MPTY panm gnpenenenue pH,
MeXaHHMeCKOTrQ COCTaBa, H3BJedyeHHe NOMBUKHBIX GopM docdo-
Pa W Kaausl M3 [OYB, aHaJH3 BOMHON BLITAXKKH H COCTaBa TPYH-
TOBHIX BOJL.

Has onpepenenus ¢ocdopa B ‘GOJLUIMHCTBE BHITANKEK BMe-
CTO NPHMEHSBIIETOCA paHee BapHaHTa MOJYYEHHS MOJHOmEHO-
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BOH CHHH C HCIOMb30BaHMEM JBYXJODHCTOrO 0J10BA B KadecTse
BOCCTAHOBUTE]Sl peKOMeHAyeTcsl GoJsiee MPOCTOH M HANEXHHIN Me-
TOA ¢ NpHMeHeHHeM acKOpOHHOBOH KHCJIOTH H <ypbMbl (l1).
Bumecto 1 u. NaCl-Buitaxku njs H3BJeUeHHS OGMEHHBIX OCHO-
BaHMH KaJblMsd W MaTHHA W3 [OYB DEKOMEHIyeTCs HCMOJb30Ba-
e 1 m. KCl-BBITAzKKH. DTO NO3BOJIHJIC COBMECTHTb ONpejese-
Hue pH, o6MeHHOH KHCIOTHOCTH M MOABHXHOTO aMIOMHHHSA, OI-
pelensieMblx o6biyHo B 1 H. KCl-BbiTsKKe, C OnpeieneHueM 06-
MEHHBIX KaJblusl W MarHus. IIpm 9TOM TPHIOHOMeTpHUECKoe
ompeleseHHe MaDHMSI N0 Da3HOCTH 3aMeHEHO NPSAMBIM (OTOKO-
JOPHMETPHYECKHM OIpelieleHHeM € THTAHOBBIM XKeAThIM (22),
ofecreydBalOmMuM GOJBIFYI0 TMPOHIBOAKTENBHOCTD H TOYHOCTH
ananusa. Jlo gaunmv IIUHAO BHITSXKH C .HCIOJB30BaHHEM
1 &, pactBopa NaCl u 1 n. pacrsopa KCIl- mator gocratouso
6JH3KHE M TeCHO KOppeaupylollue pesyabratsl (r>0,98), uro
obecrieduBaeT INOJHYIO IPEeMCTBEHHOCTh IOIYyYaeMBIX JaHHBIX.

Tlpr ompeneneHHH THAPOJIUTHUECKOH KHUCJIOTHOCTH HCKIIOue-
Ha HeoOXOMUMOCTb (MABTPOBAHHSA M THTPOBAHHMSA aLETATHOH BHI-
TSKKM, Onaroizaps npuMeHeHuio pH-merpmueckoro Bapuam-
ta (19).

3HauuTEeJbHO YIpPOIleHa MeTOXMKAa ONpefeJeHHs eMKOCTH
noryomesus noys (25), BBeleHO (YOTOKOJOPUMETPHYECKOE Ofl-
pexenenne rymyca (20) m noaBmxHOTO amomuuus (18).

NMOArOTOBKA MOYBEHHBIX OBPA3LOB K AHAJIH3Y
(CYLIKA, PA3MOJI, TIPOCEVUBAHHUE)

Cymrka. TToctynmalomue B 30HaJAbHBIE arpoXHMHYeckue Jaabo-
paTopuH NOYBeHHHe 0Gpasubl Cpa3y e JOBOLAT A0 BO3IYIIHO-
CyXOro COCTOSIHHS. BricymuBaHHe moOYBhH HeoOXOIMMO mJs obGec-
neyeHUss BOSMOXKHOCTH MeXaHH3aUHH MOCIETYIOMHAX onepanuni
N0 pa3MoJy ¥ TpocenBaHuio. KpoMme TOro, cyuika CJIysKUT Cpef-
cTBOM ¢uKkcanun ofpasnos. OHa mpekpamiaeT AesiTelbHOCTh MHK-
POOPraHM3MOB, BHI3LIBAIOMIMX 3HAYHTEJbHBIE H3MEHEHUsi arpoXH-
MMYECKHX CBOHCTB IOUBEI, KOTOPhle MOTYT IIPOHCXOJNHMTL HpH Xpa-
HEeHHHU €€ BO BJIAXKHOM COCTOSTHHUH.

Cymky nouBeHHBIX 0GPaslOB MPOBOAAT B CHENMabHBIX Cy-
WHABHBX TOMEIeHHSX HJIH KaMepaX, 0OopyNOBAaHHHX cTesJa-
xamu. Bo BpeMa cymkm o6pasns! AOMKHB HAXONHTBCS B OT-
KPBITBIX KOpPOOKax Juisi AOCTyHa BO3Ayxa K mouse. s yckope-
HMS mpolecca CynIKy MpOBOAAT UPH YCHJIGHHOH NPHHYAHMTENbHOH
Hp'I/ITO‘JHO-OTTOT-IHOI:l BEHTHJSALMN U IOLOTpeBa NPHTOYHOrLO BO3-
ayxa jpo 40°C ¢ momompio KanopudepHsX ycTpoicTB. B BO3myxe
CYWIMJAbHBIX MOMELIEHHHA ROJKHBEI OTGYTCTBOBATH NMaphl aMMHaKa
H KHCJIOT.

Pasmonn u mpoceusanme. Pasmoa HeoOXORMM JJs yCpelHe-
HHS TIOYBEHHOro 006pasua X 06ecnedeHHA BO3SMOXHOCTH B3SITHS
NpeICcTaBUTEIbHON HaBeCKH AJS aHaJH3a. Boxbmnas gacTb arpo-
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XHMHYECKHX aHaJH30B TpeGyeT M3MeJbUeHHsS IOYBBl JO YACTHIL
pasmepom He ©Oosee 2 MM. IloaTromy BoicymeHHele 0Gpas-
OBl TNOJHOCTBIO HW3MeNbYyaioTosl H  ONHOBPEMEHHO INpOCeUBa-
IOTCSl Yepe3 CHTO C OTBEPCTHSMH IHaMeTPOM 2 MM Ha pPa3Movlb-
HHX MalmuHax Thoa «Bpyaep OSwmamx» (TOP) wmwmm  WIIII
(LIOKB). 3Tu mauruHel NpakTHYeCKH He APOGST 3€peH MHuHe-
paJioB, OTAEJAIOT CKeJeTHYI0O YacThb ITOYBBL M OCHOBHYIO Maccy
KOpHel OT pasManbiBaeMoro ofpasua.

H3 paamosiororo o6pasuna or6upaioT npoGbl His aHAJIU3OB,
Tpebylomux Gosee TOHKOTO IOMOJA TMOuYBLL. MertomoM KBapTOBa-
HHSI WJIH CNelHaJbHBIMH YCPEIHHTENbHBIMH YCTPOHCTBAMH OTGH-
paioT npoGHl NMOUB BECOM OKOJO 5 I JJid ONpefeleHHsl I'yMyca
u okoso 50 r AJNA ompejesneHHs MeXaHWYECKOI'O COCTaBa, eMKO-
CTH NIOTVIOIIEHHS M COJepKaHHs I'HICca.

Tipo6y mouBnl AMs1 ONpefeNeHHs TyMyca UEMUMKOM H3MeJb-
yaloT B aphopoBofi HaM araToBOH CTYIKe M IPOCEHBAIOT uepes
IUIeTeHOe NPOBOJIOYHOE CHTO ¢ AYefikamMu pasmepom 0,25 mm.

ITpoGy nnas onpefenieHus MEXaHWUECKOTO COCTaRa H APYrHX
aHa/JH30B, TPeOGYIONIHX pasMosia IOYBBl A0 YacTHll pa3MepoM
1 MM, u3MeabyaloT B (ap@opoBOH CTyNKe Pe3WHOBBIM IFECTHKOM
H IIPOCEHBAIOT Yepe3 CHTO C KPYTIBIMH OTBEPCTHAMH {JHaMeT-
poM | MMm.

TMoprorosnenupie AJS aHANK30B NOYBGHHbiE OO0pPas3ubl HOMK-
Hbl ObITb NOMEILeHH B KapTOHHBIE HJH IJacTMaccoBbie KOPOOKH
H MPOHYMepOBaHbL.

Has paunonanusanuu pabGoT IO NOATOTOBKE MOYBEHHHIX 00-
pasuUoB K aHaJH3y LesecooGpa3Ho OTOMpaTh HOYBeHHHIE 06pa3-
HH B [IOJie B MapKupoBaHHbie KODOOKH, B KOTOPHX IOYBa JO-
CTaBJseTcsl 3aTeM B Ja00opaTOpHIO, B HHUX Ke CYLIMTCSl, BO3Bpa-
nlaeTcss B Te JKe KODOOKH mOC/Te pasmojsa ¥ B HHX e CKJIaIH-
pyencs. D10 HCKJIOYAeT ONepalyy IO Iepechimke 06paslOB H3
OIHON Tape B JAPYTY0 M HEOOXOLMMOCTb JONOJHHTENbHOH ee
MapKHPOBKH, UTO HE TOJNbKO TpefyeT 3HaUUTENbHBIX 3aTpaT pa-
Gouero BpeMeHH, HO ¥ YacTO CJIYXKHUT HCTOYHHKOM ommbok. i
yno6ctBa paGoThl KOPOOKH Lieecoo6pasHo MoMeIaTb Ha JIOTKH
mo 10 mTyK, Ha KOTOpBIX 0Opasilel CylIaTcs, CKAalupyloTcs
H TPaHCHOPTHPYIOTCH BHYTPH J1a60paTOPHBIX JI0MeIIeHHH.

COBMEMIEHHOE ONPEJEJEHUE pH, OBMEHHOH
KHCJIOTHOCTH, NOABY)KHOIO AJIIOMHHU,
OBMEHHbBIX OCHOBAHHUH KAJIbUHSA U MATHUSA
B O ROV HABECKE NOYBbI

ITpunumn MmeToga. Metold ocHOBaH Ha uaMepenux pH cy-
cnensun noyBel B 1 H. pactBope KCl CTeKMSHHBIM 3J€KTPOAOM,
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nocjenyiomeM (QUIBTPOBAHUM BHITSXKKM M ONpPEJENTeHUH B Hell
O6MEHHOH KHCJAOTHOCTH IOTEHIUOMETPHUECKHM THTPOBAHHEM
€KUM HaTpoM, (DOTOKOJOPUMETPHUUECKOM ONpPELeNeHHH alioMA-
HHSL ¥ MATHHSL ¥ KOMILIEKCOHOMETDHYECKOM ONpefesieHuH Kallb-
us.
OTHOLIEHKe [OUBHl K PACTBOPY WPH [MOJNYUEHHH BBITSIKKH
1:2,5. Ilpu ompenenenun pH toppsHECTEX U TOPPAHBIX NMOYB
oraomeHne — 1 : 25,

NOJIYYEHHUE 1 n. KCI-BbITSI)KKH, ONNPEREJIEHHE pH
W OBMEHHOH KHCJOTHOCTH

MpuGopwl 1 06OPYyaOBaAHUE NOTOYHON JIHHHH

Becwl Texnuueckue xBafpauntasie BTK-500 (BJIKT-500 2)
JUIS B3ATHS HAaBeCOK MOYB (eCJH OMpaHMYMBAIOTCS TOJNBKO H3-
MepenreM pH, moxHO oTOHpaTe mpoOH IJA aHalAM3a MepKOH,
Bmeaiomeis 30 © mOYBH).

Banku 6uiToBEE eMKocThio 200 ma, TOCT 5717—70.

Kaccersl moft 6bITOBbIE 6aHKY.

J03aTop mecATHNOIMIHOHHBIN JJIsS NpuOaBleHHs K HaBeCKaM
noyssl 1o 75 ma 1 H. pacreopa KCl. TouHocTs 103MpOBaHHs He
auxe 2%.

Memranka Ja6opaTopHast 3JeKTpOMeXaHHUecKas Ipomesiiep-
Hasg €O CKOPOCTbIO BpaueHusa Jgomacredt 700—800 o6/mun
(MJI-20) ans mepeMelIMBaHHs TOYBH € PACTBODPOM.

YcTaHOBKH (HJIBTPOBAJbHBIE MECSTHIO3HIMOHHBIE.

MInpun-po3atop emMkocThio 25 Ma A1 or6opa 1po6 BHITA-
XKek. TOUHOCTD JOSHPOBaHUA He HuxKe 1%.

Hecarunozmnonnsit pH-merp ITJIT1-64.

pH-merp JIIIM-60M uan pH-340 ¢ GnoxoM aBTOMAaTHHECKO-
ro tarpoBanus DAT-12JIM.

PeakTnBbI

Kannit xaopuctuiir, FOCT 4234—69, u. 1. a.

Harpus nupookucs, TOCT 4328-66, 4. 1. a.

Quxcanaasl A1 NPHTOTOBXEHHA Oy(depHBIX pacTBOPOB HAA
NepeKpHCTAJIH30BAHHbIE COJH JJs NPUTOTOBJIEHUS GydepHbX
pacTBOpOB (CM. IpuIOXKeHHe 1).

Boma nucrunaupoBannas, OCT 6709—72.

BymaxHele GHIBTPHL

IIpuroroBiieHne PacTBOPOB

1. Kanuit xmopucteiit, 1 #u. pacrsop: 75 r KCl pacmsopsior
B JUCTHIJWPOBAHHON BOJE M HOBOAST OOBEM IIOIYYEHHOTO Pa-
crBopa po 1 aurpa. Pacrsop nosxen umers pH 5,6—6,0. Ecan
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pH nmxe 5,6, TpeGyemoe anauenne pH ycramaBausawor npubas-
JieHHeM K pacTsopy 1o kamusM 1%-unoro pacreopa KOH, a mpu
pH Brmume 6,0 x pacrBopy npubasasior 19%-umit pactsop HCL
Kourpoas pH nposonsar ¢ nomompio pH-metpa.

2. Hatp enxuit, 0,1 H. THTPOBAHHBIA pacTBOP: TOTOBAT M2
METOAMKe, IPUBEIEHHOH B NPHJIOKEHHH 2.

3. ®enondranent, 1%-upi couproBoit pactBop: 1 r peakrtu-
Ba pactBopsioT B 100 M1 96% -Horo sTHIOBOrO CnUpTa.

Tpurorosienne o6pa3noBLIX 6ydepHbLIX pacTBOpoB
aas Hacrpoiiku pH-merpa

Hacrpofixy pH-merpa mpm mnsmepenun pH 1 n. KCl-Bhrts-
JKeK u3 MOouB IpoBoIAT no OydepHbiM pactBopam ¢ pH 4,01;
6,86 u 9,18. Cocran OydepHBIX pPacTBOPOB IpHBeXeH B Tabad-
ne 1.

Jns npuroToBieHnss oGpas3noBbHX OydepHBIX pacTBOPOB HC-
TOJIb3YIOT COOTBETCTBYIOlHe GHKCcaHanbl, GydepHbe TabneTky,
pPEaKTHBH KBaJubuKamuu «ais pH-merpuu» miau nepexpucral-
JIM30BaHHBIE coMu. MeTOIMKa NepeKpHCTa/IM3alud Ccojell naHa
B NIpUJIOXKeHHH 1.

Ta6aunna 1
CocraB o6pasuosnix GydepHIX pacTBOpoOB

Hasecka Howmu-
coJIn HaJIbHOE
Wicxonnbie BemecTBa rOoCT B TpaMMax | 3Haue-
Ha JHTP nue pH
pactBopa |mpu 25°C
Kaanit (ranesoxuc-| TOCT 5858—68, «maa| 10,21+0,02| 4,01
amit xucamit  (CeHsO4K) | pH-Merpun» wunm  mepe-

KpPHCTalJH30BaHHasg COJb
TOCT 4198—65, «miai

pH-MeTpun» HIH mepe-
KPUCTAJJIH30OBaHHAS COJb

CMmecp Kanust docdop-
HOKHCJIOTO opHO3aMe-
IEHHOTO (KH2PO,)
0,025M

3,40+0,01] 6,86

3,5540,01

"
HaTpHa POcHOPHOKUCIOrD
[ABYX33MEIEeHHOTO
(Na;HPO,) 0,025M

Harpuit TeTpabopHo-
kucanit (NagB407-10H;0)
0,01M

TOCT 11773—66, «nan
pH-Merpun» wim  nepe-
KPHCTAJVIH30BaHHAS COJIb

TOCT 4199—66, <«nis
pH-merpuu» nauM  mnepe-
KPHCTa/NIH30BaHHAs COJb

3,81+0,01

9,18

ConepxuMoe amnynsl ¢ukcanana, 6ydepHylo Tabaetky uaan

HaBeCcKy peaKTHBAa DacTBOPAIOT B JUCTH/IJIUDPOBaHHOH

BoIEe d
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JOBOJAT O COOTBETCTBYIOero o6bemMa B MepHoM Koabe. Ilpu
B3SITHH HABECOK PeaKTHUBBI JOJKHEI OBITb BBHICYIIEHB 10 MOCTO-
AHHOTrO Beca B YCJIOBHAX, YKasamHbBIX B npuioxenuu 1. [das
YCKOpEHUs PAaCTBOPEHHS] MOXHO GpaTb TOpPAUYYI JHUCTHIIHPO-
BaHHYIO BOJY, HO Hepej] NOBeleHHEM A0 METKH pacTBOp JOJKeH
GbITh OXJaX/eH A0 KOMHATHOU TeMmepaTyphl.

Bydepuvie pacrsopu ¢ pH 6,86 u 9,18 roropar Ha csexe-
NpPOKHMNSUeHHOH MUCTW/IMDOBAHHOH BOJe, BbIKMNeBUIeH Ha !/4
NepBOHAYaJbHOTO 00beMa H OXJAaXIeHHOH B COCYyZAe, 3allHLIeH-
HOM OT fJOCTyma YTVIEKHCIOTH BO3IAyxa TPOOKOH C XJOpKajb-
HHeBOH TPYOKO#, 3aNOHeHHOH HATPOHHONH H3BECTHIO.

IMpu nononp3oBanuu ¢HKCaHAMOB NpPEIBAPUTEIBHO YAAAAKT
STHKETKH C aMOyJ ¥ OOMBIBAIOT HADYXKHYI0 MOBEPXHOCTb JH-
CTHANIMPOBAaHHOA Bomo. B BOpOHKY Ham JMTPOBOM MepHOH KO-
6ofi MOMeual0T CTeKJAAHHBIA ©0eK, npuaaraeMeli Kk GUKCaHanaM.
Cuerka ynapss o6 ocrpue ‘6ofika yniy6JeHHeM aMIyJbl, npoGu-
BAIOT CTEKJO; He MeHss HOJIOXKeHHs aMIlyJbl, NpoOHBAIOT Bepx-
Hee ee yruayOjeHue BTODHIM GOHKOM M JarOT BBHICHIIAThCH COMep-
KHMOMY B BOPOHKY. He MeHsisi mojioxkeHHs aMiyJibl, IPOMbIBA-
10T ee NUCTHIHDOBAHHOH BONOH, NOSHOCTBIO CMbIBasg COIEpKH-
MOe B MepHYIO Koafy u 3amonuss ee o6beM Ha 3/4. Ilocne pa-
CTBOpeHHA (pHuKcaHala o0beM pacrBopa B KoaGe J0BOIAT [0
MeTKH AUCTHVIMPOBAHHOA BOJOH W THIATEJNBHO NepeMellHBaoT.

Bygepurie TabjeTkd pacTBOPSIOT B IHCTHIIHPOBAHHOH BOMAC
C IOCJAEeNYIOIMM JOBeTeHHeM INOJydeHHOro ‘pacTsopa po 100 ma
B MepHOH KoJabe.

Bydepubie pacTBopsl He OGUILTPYIOT. DoJblIHe KOJHYECTBA
pacTBOPOB XPaHAT B COCYAaX, 3alMIIEHHBIX OT ZOCTyma yrie-
KHCJIOTH Bodayxa. [ast Hacrpoiixun pH-meTpos pacteop orbupa-
10T cHpOHOM NOAOOHO TOMY, Kak 3TO I1eJaloT Ha THUTPOBAJBHBIX
yeraHoBkax. Cpok xpaHenus Gydepuerx pacTsopos He 6osee
ABYX ‘Mecsles.

ITonyueHHble MO HACTOMIUHM IponucaM OGydepHBEle PACcTBOPHI
uMeroT sHaueHus pH, ykasamnble B taGauue 2, B COOTBETCTBHH

C TeMmeparypoil.
Xoj, anaausa

Ha Becax BTK-500 ortsemnBalor mo 30 I BO3ZYMIHO-CYXOIL
HOYBBI, IPOCESHHOH wuepe3 CHTO ¢ OTBEPCTHAMH XHAMETPOM
2 MM, ¥ NIOMENIAloT HaBeCKW B ObITOBble OGaHKH, BCTaBJIEHHBIE
B [eCATHNOSHUKOHRYI0 KacceTy. Kaccery momemalor mox nosa-
TOp M omHOBpeMeHHO B 10 6aHOK A03uPYIOT mo 75 Ma 1 H. pa-
crBopa KCl ¢ pH 5,6—6,0. 3areM xacceTbl MOMEIIAIOT 'B 3JeK-
TPOMEXaHHIECKYI0 MeIUajKy, HepeMellnBaioT II0YBY C pacTBo--
poM B rewemue 1| Muu u usMepsior pH cyomeHsuu KecATUNO3H-
uuonHeiM pH-MeTpoMm.
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Tabauuma 2

3navenne pH o6pasuoBrix GydepHbIX PacTBOPOB NPH PA3NHYHBIX

Temneparypax
- pH pacrsopa

Temneparypa, °C KaJuii ¢raseso- doctharnas Oy- HaTpull TeTpa-
KHCJIBIH KUCJIBIH (epraa cmech GOPHOKHCJIBI

15 4,00 6,90 9,27

20 4,00 6,88 9,22

25 4,01 6,86 9,18

30 4,01 6,85 9,14

33 4,02 6,84 9,10

Ecnu cycneHswn HCIOJb3YIOT /I8 ONDEAENEHHS KaJblHud,
MarHus ¥ T. 4., TO nocsie uaMeperus pH, cycmensun ocrasasior
10 CAeAyIOWero IHA. 3aTeM CYONeH3WH JONOJHHTeNBHO Mepe-
MellMBAIOT Ha MeIajike 1 MuH ¥ OTOHILTPOBBIBAIOT Ha AeCH-
THIO3HIHOHHBIX (DHJIBTPOBAIBHBIX YCTAHOBKAX.

Hamepenue pH na pecarunosuuuonnom pH-merpe

ITepen paGortoit pH-merp mpoBepfAOT ¥ HACTPAUBAIOT MO-
OydepHbIM pacTBOpaM.

Bce aecaTh map 3JeKTPOJOB MOTPYxKaloT B OydepHBI pa-
ctBop ¢ pH 4,01. Yepes 3 MuH ToOcC/ae NOTPYKEHHA 3JEKTPOIOB
B pacTBOp TOCAeI0BaTeIbHO IOAK/IIOUAIOT KAXKIYI0 mapy aJjek-
TPOAOB K H3MepuUTeNbHOMY OJIOKY M 3aMHCLIBAIOT IOKA3AHM
npuGopa. Ecau nokasaHus 2JeKTPOTHOH Napel OTJIHYAIOTCT OT
TEOPETHYECKOro 3HaueHHs1 GypepHOro pacTsopa GoJjee ueM Ha
0,05 pH, Heu6xomMO TIPOH3BECTH pEryJHPOBKY, T. €. YCTaHO-
BHTb CTPEJKY HU3MEPUTENBHOTO NpuGopa Ha 3HaueHHe OydepHo-
ro pactsopa. HacTpoliky nmpOBOIST C MOMOLIBIO YCTaHOBOYHBIX
[OTCHIMOMETPOB, pACHOJOXKeHHBIX Ha H3MepHTeJbHOM OJIOKe.
[ns Jocryma XK NOTEHHHOMETPaM HYXKHO CHSITb TUIAHKY C HOMe-
paMH KaoueH, OTBHHTMB JABa BHHTA. PeryjnposBKa TPOBOLHTCH
BpallleHHeM OTBEPTKON OCefi MOTEHLMOMETPOB, HAXOLSIIUXCS
IPOTHB COOTBETCTBYIOLIMX KJIIOUel IO MakKCHMaJbHOTO coBmaje-
HHSA NOKasaHus npubopa ¢ HOMHHAJbHBIM 3HadYeHHeM OydepHo--
ro pacrsopa.

3aTteM BCe 3JIEKTPOIbl BHIHHMAIOT U3 OydepHOro pactBopa
co suauenueM pH 4,01, o6si3arenpHO0 OOMBIBAIOT HX JIUCTHIJIH--
poBaHHOH BOZO# M moMemialor B OydepHbllt pactsop ¢ pH 9,18.
Uepes 3 MHH 3anuCHiBAIOT ICKAa3aHHS KaxIOH 3JEKTPOAHOM
napu pH-merpa. Ecnm anekTpoabl HCIpPaBHEl H Npu6op Ha-
CTPOEH TPaBHJABHO, TO NOKasaHua no BropoMmy OydepHomy pa-
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CTBOPY (NOJKHBI YyKJAaAbBaTbhes B mpexensl ot 9,1 go 9,3 pH,
T. €. He BHIXOAHTb 32 NPelesbl OCHOBHOH MOUPeINHOCTH Ipubopa
+0,1 pH. B sromM ciyuae npu6Op MOXKHO CUHTATh TOTOBBLIM
K pabore,

IIpn orTkaoHeHHM MCKA3aHMH BCEX 3MEKTPOLHBLIX map GoJee
yem Ha 0,1 pH onsoBpeMeHHO B GOJBIIYI0 WJIX MEHBIUYIO CTO-
pOHy, mpuGOp HACTPauBAIOT KOpPpeKTopoM «PaszMax IKajbl»,
paciio/IoKeHHbBIM Ha JeBOH OGOKOBOW maHeJd H3MepHUTEJIbHOTO
6noka. [as roro GepyT OIHY 3JEKTPOAHYIO Napy, HOTPYKAaloT
B Oydepunil pacreop ¢ pH 9,18 u xoppekropom «Pasmax mxa-
JIBE» yCTaHAaBJHBAXOT CTPEJAKY NpuGopa Ha 3Hayenue OydepHoro
pacrsopa. 3aTeM 3JeKTPOAHYIO Napy BhHIHUMaT U3 GydepHOro
pacrBopa, o6s3aTeJbHO OOMBIBAIOT JUCTHNJHDPOBAHHOH 1BOXOH
H noMemawT B OydepHuiii pacrsop ¢ pH 4,01. Koppexropom
«Havamo mkanap», pacloNoXKeHHHM TaKXKe HA JieBOH O0KOBO
NaHesn, CTPeKy NpubOpa ycTaHaBIMBAIOT Ha 3HaueHue Oydep-
HoTo pactBopa. [locne 3TOro TOBTOPHO NPOBEPSIIOT MOKA3aHHA
npubopa no 6ycdepHomy pacrsopy < pH 9,18.

[Tocne 'Toro, Xak OYAYT HalLeHsl Takue NOJOKEHHS mnepe-
MEHHBIX conpoTuBJdeHud «Hayano mxans» u «Pasmax mKkamaei»,
TPH KOTODPHIX OWHOKKM H3Mepenus B OydepHBIX pacTBopax 4,01
u 9,18 pH me npessmuator 0,1 pH, HyxHO CHOBa NpPOBEPHTH IO-
Ka3aHHs BCEX JJEKTPOAHLIX mTap no OydepHoMy pacTBOpy ¢
pH 4,01 u, ecnu Hy:KHO, TOBECTH CTDPEJNKY H3MEDUTEJBHOTO IPH-
6opa 10 3Hadenus GyhepHONrO pacTBOpPA YCTAHOBOWHBIMH IIOTEH-
LHOMeTpaMH M1 'KaxXKI0H SJeKTPOXHOH maphl.

Wnorna ciygaercs Tak, YTO OZHH HJIH HECKOJIbKO CTEKJSIH-
HEIX 3JeKTPOICB B pe3ysabTate IJIHTENbHOH paGOTHl MEHSIOT
rpainuedt BOAOpPoAHOH ¢yHxkuuuH. B pesyasrate aTOr0 mocie
HacTpoliku no mepBoMy Gydepromy pacrsopy (pH 4,01) npu
uaMepenun pH Broporo Oygeproro pactBopa (pH 9,18) st
SJEKTPOAB JAlOT NOKAa3aHUs OTJIHYHEIE OT MOKAa3aHMH BCeY
OCTAJIBLHEIX 3JeKTpojaoB Gonee weM Ha 0,1 pH. Tomna mas no-
HONHUTeILHOA TIpoBepkH GepyT Tpetuii OydepHHH PacTBop
(pH 6,86) u moMelailoT B Hero Bce OeCATb Nap 3JEKTPOLOB.
Uepes 3 MHH CHHMAW0OT NOKa3aHUA H3MEPHUTEJBHOTO MPubOopa.
Ecny 3aMeuyeHHble aJeKTPOAH H B 3TOM OydepHoM pacTBope mo-
KA3bIBAIOT OTKJOHEHHE OT NOKA3aHMH OCTaJbHBIX 3JEKTPOLOB,
4 BeJUYHHA M XaPaKTeP OTKIOHEHHS B KHCIYI0 HIH LIEJOYHYIO
CTOpPOHY Te Xe, 4TO H B NpelbayueMm OydepHOM pacTBope,
MOXKHO CYHT4Th YCTQHOBJEHHBIM, YTO Yy MAHHBIX 3JEKTPOLOB
H3MeHWJICA TpadueHT BoropomHofi dymkiuu. He cremyer mnh-
TATbCA HACTPOHTb 3TH 3JEKTPOIHBEE Nape Mo IBYM OydepHLIM
pacTsopaM, Tak Kak I[Ocje HacTpoHkH HUX 0OHapyXKHuBaeTcs
OTKJIOHeHHE OT TeopeTHuecKOTo 3HaUueHHS BTODPOTO OyibepHOro
pactBopa (pH 9,18) mns GoabIMHCTBA 3AEKTPOTHBIX Iap.

B nozofHBIX cayuyasx CaeflyeT 3aMeHHTb CTeKISHHBIE 3JeK-
TPOJAB C H3MEHHBIUHMHCH TrpaliMHeHTaM{ BONOPOIHON (yHKuUHH,
10



Doxo0paB SKCNEepPUMEHTAJNBHO M3 YHCIA 3aMacHHIX 3JeKTPOAOB
TaKHe, KOTOpBIE IO CBOMM II0OKa3aTejsM COOTBETCTBYIOT 060Jb-
IIHHCTBY 3JeKTPOAHBIX Nap, yCTaHOBJEHHHX Ha O6JOKe JaTdH-
KOB.

Huna naMepenns pH xaccery c cycneHsusiMy IIOYB YCTaHaB-
JIMBAIOT Ha NMOABEMHBbIH CTOJNHK pH-Merpa u, NOAHHMAas CTOJHK,
NONpYXKaloT 3JMeKTPOAH B cycneHsuH. Ilocje morpyxeHus B Cyc-
TIEH3WH 3JeKTPOLBI BBHILEPIKMBAIOT B HUX 1,50 MHH H, momxmiodas
TIOC/IS0BATENbHO KaXK/AYI0 Napy 3JIeKTPOLOB K H3MEDHTEIbHOMY
6/10ky mpH6opa COOTBETCTBYIOLIMM KJIOUOM, CUHTBIBAIOT CO
IKaJabl H 3anuchiBalor 3Hauenume pH. Ilpu mepenoce sxekrtpo-
IOB M3 OZHOH KAaCCETHl € CYONeH3USIMH B JPYTYI0 3JEKTPOIbE
JHCTHJJIHPOBAHHON BOJOA He OOMBIBAIOT.

TutpoBanue oGMeHHOH KHUCIOTHOCTH

Ilpn ucmosb3oBaHuu 60Ka aBTOMATHAYECKOTO TUTPOBAHHS
BAT-12JIM ¢ pH-merpom JITIM-60M wmam pH-340 mnpemsapu-
TeJIbHO HacTpaHBaioT mpHOOpH Mo OyepHEIM pacmBopam.

InpuueM-go3atopoM 0T0HpaoT 25 M OTPUALTPOBAHHOM
BLITAXKKH M IOMeIlaloT B CcTakaH eMkoctbio 100 ma. Crakan
€ BHITSXKKOH YCTAHABJIMBAIOT HA MarHHTHYIO MeINaJKy, IoMella-
0T B HEr0 «MAarHATHHK» (MKeJTe3HbIl CTepXKeHb, 3amastHHABIA
B CTEKJIO HJHM IJacTMaccy), IOTPYyKalOT B DPacmBOp 3JEKTPOX-
HYIO TIaDy ¥ KOHUMK JO3UpYIoleli TpyOKYU GIOPeTKH.

BxaoyaioT MarHUTHYIO MeWIaJKy ¥ 3anojiusior Gwoperky 0,1 H.
pacrsopoM NaOH. 3nauvenue pH skBMBaseHTHOH TOYKH Ha GJO-
Ke aBTOMATHUYECKOTrO THTPOBAHHS yCTaHaBiIMBalOT Ha 8,2,
a «BpeMs BLIIepXKH» —Ha 30 cek. Pyuky «Buanl paGoTs cra-
BAT B IOJNOXKEHHE «BBEPX», HauWHadg TeM <CaMbIM THTpPOBaHHe,
B npolecce KoToporo 3HaueHHe pH pacTBopa [MOMIKHO HOBHI-
maThes.

THTpOBaHHE NPOXOMHT aBTOMATHYECKH, H, KOTIA 3aTOPHUTCH
CHPHaJIbHAA JaMIOuKa <«KOHEL THTPOBAHMA», ONMPEIeNsIOT pac-
X0J IMeJOYH 1m0 GopeTKe, BHOBb 3aMOJNHSIOT €€ THTPAHTOM
¥ CMeHAIOT OTTHTPOBaHHYI npofy HOBOH. OTTHTPOBAHHYIO TPO-
&y ne BHODACBIBAIOT, a HCHOJB3YIOT JJIS ONPENeSeHHUS Kaablyd
TPHJIOHOMETDUYECKUM TUTPOBaAHHEM.

Pesyanpratel aHanu3a NpH onpereNeHUH OOMEHHOH KHC/IOT-
HOCTH pacCUMTHIBAOT N0 «popmyne: x=a-H-10 Mr-sxs/100 r
TIOYBH,
nre a— ofpeM pacTBOpa IEJNOYH, MOUIeJIIHH Ha THTPOBaHHe

25 MJI BHITSIKKH, MJ;
H — HOpMaJIbHOCTb PacTBOpA ILEJNOYH, MI-3KB/MJ;

10 — xoadibuuuerT nepecyera Ha 100 r mouBHL.

IIpn orTcyTcTBHM B J1aG0OpAaTOPUH YCTAHOBKH JJS NOTEHIMO-
MeTPUYeOKOTO THTPOBAHHS OOMEHHYIO KHCIOTHOCTD OTTHTPOBbI-
BAlOT BPYUHyI0 Ho ¢eHosmbranenty. [ast 3Toro 25 MJI BBHITSKKH
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TIOMEIIAI0T B KOHHUYECKY!0 koJ6y eMxoctbio 100 mJ, npuGaBis-
10T 2 Kamau 1%-Horo pacrBopa deHonpTANEHHA H TUTPYIOT
0,1 u. pacrBopoM NaOH go mosiBienus cn1abopo3oBofi oKpacKu
pacTBopa, He Hcuesaroulell B Teuenye | MuH. Bennuuny o6menHol
KHUCJIOTHOCTH IIOYBB! PACCUHTHIBAIOT IO TOH Ke (PopMyJie, YTO U NpH
NOTEHLHOMETPHUECKOM THTPOBAHHM.

ONPEAEJEHHE NMOABH)XHOTO AJIIOMUHHUSA

Npuauun metona

Meron ocHoBaH Ha 06pasoBaHHWM OKDAIIEHHOTO KOMILIEKCA
aJIOMUHHSL € XpoMasypooM S H (OTOKOJOPHMETPHPOBAHHH
pacTBopa. Buusuue xejesa IpefOTBPANAeTCH BOCCTAHOBJIEHH-
SM ero Jo JBYXBaJeHTHOrO COCTOSHHS aCKODOMHOBOH KHCJIOTOH.
Hna cospanusa caabokucioil cpeast ¢ pH 5,8 —ontumansHo
/IS DasBHTHA OKDAacCKH, HCTOJb3yeTcss aleTaTHeHl GylhepHbli
pacTBop.

Mpubopsl 1 oGopynoBanne

IHnpun-go3aTop eMKOcTbio 1 Mi. TOYUHOCTD QO3UPOBAHUS
He guxe 1%.

Hosatopsl emxocTs 256 MJa s [O3HDOBAHMs pPacTBOPOB
pearentos, TouHOCTD WO3upoBanus He HuxKe 1%.

BriToBhie 6ankd eMkoctbio 200 Ma, TOCT 5717—70.

KacceTsl JecAaTHIO3NIHOHHbIE TI0] OBITOBble OAaHKH.

D0TO/1EKTPOKONOPHMETD.

PeakTuBbI

Ackop6uHOBasA KHCAOTA.

Yxcycuas kuciora aensuasi, NOCT 61—69, x. 4.

Harpu#i ykoycHokucani kpucramrudeckusti, TOCT 199—68,
. 1. a.

Xpomasypoa S, HHIHKATOD.

Amomunnfi MerasaHdYeckuii rpaHyiupoBauusii, MPTY 6-09-
5931—69, u. 1. a.

IlpuroToBieHue pacTBopoB

1. Ackop6unoBas xuciaora, 0,02%-HbE pacTBOP TOTOBAT H3
pacuera 0,2 r peaKkTHBA Ha JHTD IHCTHJIHPOBAHHOH BOJH. Pa-
CTBOp TOTOBAT B JeHb IPOBeISHUA aHaIKu3a.

2. OKpalmMBaOIHUHA PacTBOP.

Peaxtus A: 326 T yKCyCHOKHCJIOrO HaTpHS PacTBOPSIOT MPH-
MepHo B 800 M/ AMCTH/IMDOBAHHON BOABI, NPHOABIAIOT 5 M
12



JefAHOH YKCYCHOM KHCJOTH M XOpOIIO NepeMeminBaloT. B moay-
ueHHo# OydepHoi cMecu pacTBopsior | r xpomasypoaa S, 10Bo-
AT o6beM pacreopa g0 | JAuTpa IHCTHJIJIHDOBAHHOM BOIOH, XO-
polIO TmepeMellWBalOT H OCTaBJASIOT A0 CJAeAyWOIIero jgus. 3a-
TE€M pacTBOP OTPHJIbTPCBLIBAIOT Yepe3 OyMaxHbH  QuaAbTp
(6enag vieHTa) W XpaHAT B CKJ/SIHKE H3 TEMHOT0 CTekja. Pa-
CTBOD YCTOHYHB B TedeHHe Mecsla.

Peaxtun B: 8 ofwemos peaxtusa A pasfasisior 92 obbe-
MaMH AMCTHJLIHDOBAHHOH BOJHI.

3. Cranpaprueit pacTBop anoMuHHs (3amacHoli): 0,450 r
MeTa//IM4eCcKOro aJIOMHHUA B LpaHy/Jax WIH B BHAE IIPOBOJIOKH
TIOMEIaT B MepHYI0 KoxOy emkocTbio 500 MJa, TpHJAHBAIOT
10 ma pasbasiennofi (1:1) consHOH KHCAOTH, 3aKpHIBAIOT
KOGy KaamaHoM DyH3eHa W nocCje IpexpalieHdss GypHOrO Bhl-
IeJleHHs Ny3BIPbKOB BOZOpOINA MOMELIAIOT KOJI6Y Ha BOIAHYIO
6aHI0 10 MOJHOro pacTBOPeHHs HaBecKH. Ilociae OXJaxIeHHus
IOBOJAT 00beM pacnBopa Lo MeTkH ) H. pactBopoM KCl u mepe-
MemuBaor. Ilonyuennsii pactBop cozepxkur 0,100 mr-sxs/Mi
aJIIOMHHHS.

Xopn anaausa

OrGuparor mnpuuem-gozaropom mo 1 mMa 1 H. KCl-Bumaxkek
U3 NOYB B ObITOBLE GaHKH, YCTaHOBJEHHBE B JeCATHIIO3ULHOH-
HBIX Kaccerax, npu6aBasioT K npofaM pmosatopoM no 25 Ma
0,02%-noro pacrTBOpa acKOpGHHOBOH KUCJIOTHL, I€PEMEIIHBAIOT
cojiepxumoe GapoK, MpUGaBAAIOT o 25 MJ peakTMBa B w cHo-
Ba N€pPEeMeLIHBAIOT.

Konopumerpuposanue OKpalleHHBIX PacTBOPOB MPOBOISAT
B KIOBeTe ¢ TOJDIMHOH NpocBeyuBaeMoro cnos (6asof) 1 cum
npu 545 HM (3esenbili cBeTOQHILTDP) He paHee, HeM uepes
10 mMun u He mosnHee, ueM uepe3 30 MMH mocje NpHOaBIEHHA
peaktuBa B. Onruueckyi TJIOTHOCTb PacCTBODOB H3MEPSIIOT OT-
HOCHTEJBHO PacTBopa, COJepKaLLero Bce PeaKTHBLI, KPOMe allo-
MUHMSA («HYJEBO# pacTBODP», CM. NPHUTOTOBJEHHE INKaJbL 06pas-
IOBBIX PacTBOPOB).

Comep:kanue MOABUIKHOTO aJIOMUHHS B aHAJH3HPyeMoOfi TOY-
Be HaXomaT no xaaubGpoBouHoMmy rpadumky. Ecam omruyecxas
IVIOTHOCTb aHAJIM3UPYEMOrO 'PAacTBOPa BHIXOJHT 3a INpeleiH Ka-
auGpoBoyHoOrO rpaduka, ompejgesNeHHe [IOBTOPAIOT, pa3baBus
5 ma | n KCl-poitsaxku jgo 50 MJ JAMCTHAJIMDPOBAHHOH BOTOH
H B35B AJs OKpamuBaHusi 1 Ms pa3GaBieHHoro pacrsopa. Hai-
IeHHOE 3aTeM M0 'KaJuGpPOBOYHOMY IpadHKy COAepiKaHue IIOi-
BHAKHOTO aJIIOMHHHS B IIOYBE YBeJHYHBAIOT B AECATh Das.

Mocnpoenne KaauGpooyHoro rpadmuxa

CHayaja roToBsiT paGouni 06pa3LOBHIA PacTBOD ANIOMHHHL,
paabaBass 25 MJI 3amacHOr0 CTaBAAapTHOIO PacTBOPA B MepHOH
13



konGe emroctoio 250 Mo 1 H. pacrBopom KCI, noBoist uM o6bem
1o wmetku. Iloayuenmbifi pactBop cogepxut 0,01 wMr-sxe/ma
amoMunus uan 2,5 mr-sxs/100 r mouBHL

Ta6auna 3

9

[

Ne K06 ll‘? 6 7‘8

O6nem pabouero opastioso- | O l 2 J4 {6 |8 |12]16]20] 24
ro pacTBOpa, Mi
Copepxanue amomunus, | 0 0,050,100,15(0,20:0,30(0,40j0,50 0,60
mr-3k8/100 r nousH | ) I ‘

[xany o6pasuoBHIX PacTBOPOB TOTOBAT B MePHHIX Koa6ax
emkocTbio 100 MJI, oTfupas B HHX KoamuecTBa pabGouero ofpas-
I[0OBOTO DacTBOpa, yKadaHHble B Tabauue 3. O6beMB DacTBOPOB
JMOBOAAT X0 MeToK 1 H. pacmBopom KCI.

s oxpamuBaHusi PacTBOPOB IIKAaJbl OTOMPAarOT mo 1 ma
KaxI0To 06pasioBOro pacTBOpPa TeM Ke WIMPHIEM-Z03aTOPOM,
KOTODBIM OTOHPA/JH BHTAKKH, H TOUHO TaK Ke HX OKPallHBAIOT
u  xogopumerpupylor. Ilo j1aHHBIM (OTOKOIOPHMETPUPOBAHHSA
CTposAT KaJauOpOBOUHHIH rpaduk, OTKIaabiBasi Ha ocH abcuuce
colepaKanne TNOABHXKHOTO alIOMHHHS, KOTOPOMY COOTBETCTBYET
JNaHHBIH 0OpAasuOBHIH PACTBOD, a Ha OCH OpPAMHAT — 3HAYEHHE
ONTHYECKOH HIOTHOCTH.

ONMPENENEHHE OBMEHHOIO KAJIbLLUS

INpuruun MeToXa MeroJ OCHOBAaH Ha KOMILIGKCOHOMeT--
pHUECKOM THTPOBaHHMH Kajbius nmpu pH 13 ¢ mcmosnbsoBaHumem
Mypekcufa B KadectBe mupmkartopa. lllesounyio peakuuio TuT--
pPyeMoro pacTBopa CO3faloT NoGaBJeHHeM eJKoro Hatpa. Biaws-
HHe MapraHna YCTPaHSIOT BOCCTAHOBJIEHHEM €n0 NHIPOKCHIaMH-
HOM, a Melb CBSI3bIBAIOT JHITHIIATHOKAPGAMATOM.

NMpnGopsr u oGopynoBanue

HInprusi-103aTopsl eMKocTblo 10 m 26 M ans om6opa npof
BHTAKKH. Tounocts or6opa npo6 He Huxke 1Y%.

Hoszatop emkocThio 0,5 MJ1 mAst pacTBopa FHAPOKCHJIAMHHA.

Jlo3aTop eMKOCTBIO 2 MJ JJS PacTBopa eIKOrd HaTpa.

Bioperka eMkoCThi0 25 MJ JJst pactBopa TpuiaoHa b.

Cragaubl XUMHYECKHE eMKocThio 150 Ma.

Memanka MarsumHas.

PeakTuBsl

Tpuion B (3THIeHAMAMHHTETPAYKCYCHAs KHCJIOTA AMHATpHE-
pas coab) ABysogHas, FOCT 10 6562—73, u. 1. a.
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Mypekcua, MPTY 6-09-1254—64, y.1.a.

Tuapoxcunamun constHokucasiéi, TOCT 5456—65, y.1.a.
Harpusa N, N-gusmurnurnokap6amar, I'OCT 8864—71, u.
Kaabuuit yraekwmcssiii, TOCT 4530—66, u.x.a.

Harpusa rugpooxuce, 'OCT 4328—66, u/1.a.

Bona muctuianuposansas, 'OCT 6709—72.

TlpuroroBienue pacreopa

1, Tpunon B, 0,06 #. pacTtsop: 9,3 T TPWIOHA DPacTBOPSIOT
B AHCTH/JIHDOBAHHOH BOfe M Z0OBOAAT 06beM pacrsopa mo 1 Jk
Turp TpuaOHa YcTaHaBAMBAIOT IO cTaniaptHomy 0,05 H. pa-
CTBOPY KaJbIius.

2. Cramgapraniit 0,05 H. pacTBOp Kagblusl IS yCTaHOBKH
TMTpPa TpHIOHA DB: Ha aHaJHTHYEOKHX BeCax OTBELIWBAIOT
2,502 r XMMHYECKH UYHCTOrO YIJIEKHCJOrO KaJbIlHsl, BHICYLIEHHO-
ro mo mocrosiHHOno Beca mpu 80—100°C u moMelarOT B MEpHYIO
ko16y emxoctbio 1000 ma. Haseoky B koji6e pacTBopsioT B
5 ma komnmenTpupoBannoit HCl u moBomaT o6weM IUCTHIIHPO-
BaHHOH BOJOH JIO METKH.

3. I'mnpoxcunamms, 5% -Hbfl pacTBOp: b I peakTHBa pacTBoO-
PAIOT B IHCTHIJIKPOBAHHOH Bome M moBoaat no 100 ma. Xpauar
B XOPOIIO 3aKPLITOH CK/ISHKe He Gosee HemelH.

4. Harp exkufi, 2 m. pactsop: 80 r NaOH pacrBopsiior B 1H-
CTH/IIMPOBAHHON BOLE U LOBOAAT 06beM pactsopa jpo ! a. Xpa-
HAIT B XOPOLIO 3aKPLITOH MOJHITHAECHOBOH OYTHIIH.

5. Mypekcma: 5 T MHAWKATOpa PacTHPAOT ¢ 95 T XJIOPHCTO-
ro xaaus B $aptopoBoi CTymKe KO OJHODONHOH OKPackH cMe-
cu. XpaHAT B OKJISTHKE TEMHOT'O CTeKJa.

Xon aHaausa

Ipo6y aHanM3UpyeMOH BHITANKKA OTOGHPAIOT B XUMHYECKHI
crakaH eMxocTbio 150 ma. O6Gbem npoGel IIpH aHa/AH3e CYIJIH-
HUCTHIX TouyB— 10 MJ, OpH aHajh3e TMEeCYaAHHIX M CymecyaHbx
NOYB, a TaKxXKe CHIbHOKHC/IBIX IIOYB, COflepKAaIuX OOBIYHO MaJjo
0OMeHHOr0 Kaabius — 25 Mil. s onpeneneHus KaJbUHs MOXK-
HO HCHOJb30BaTh TaKXKe H MpoGy BHITSKKH, B KOTOPOH OTTHT-
poBaHa IOTEHIHOMETPHUECKH oOMeHHas KHCJIOTHOCTb. Bo Bcex
cIy4gasx coAep:KHMOe CcrakaHa pas3faB/isioT AMCTHIIHPOBAHHON
BOof nmpumepwo o 100 MJ, cTaBAT CTakaH Ha MarHHUTHYIO Me-
IaJKy H ONyCKAlOT B PacTBOP «MAaTHHTHK». BKJIOUAIOT Melna.-
Ky H IIPH HeIpepbISHOM MepeMelINBaHUHM NPHOaBJASIOT K pacTBo-
py 0,56 mx rmgpokcuaamuua, 2 Ma 2 H. pacrBopa NaOH, He-
CKOJbKO KDHCTAJJIHKOB AUSTHAZUTHOKapGaMaTta wHarpus, 10—
15 mr mypexenna, cMemantoro ¢ KCl, u orrurpoemBalor 0,05 H.
pacmBopoM TpuJIOHAa B 10 mepexoma nmypmypHOH OKpacKH B JH-
n0By10. OfHOBPEMEHHO NPOBOIAT THTPOBAHUE XOJOCTOH NIPOOBI
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¥ BBHIYHTAIOT 3aTeM NOJYYeHHHH pacxXop TPHJAOHA M3 pesyJsbTa-
TOB THTPOBaHHS aHauausupyeMbix mpo6. Coldepxanue o6GMeHHO-
r'0 KaJbUHs PacCUHTHBAIOT IO GopMyJie:

(a — ap)-H-250

X = . Mr-3xB/100r nouBbi,

THE X —cOojZepxaHue OOMEHHOTO KaJjbliusg B IIOUBe,

Mr-3kBs/100 r nousw;

a— o6peM TpuaoHa b, momemmui Ha THTPOBaHHe aHa-
JU3HpyeMo#t MpoGBl BHITAKKH, MJ;

ag— obbeM TpHJOHA B, moweamuii Ha THTPOBaHHWE XOJO-
cTofl mpobsl, MJ;

B — o6bem mpobul | #. KCl-BuiTsixkku, B3STHIE as1s aHa-
JIH3a, MJ;

H — HOpMaJIbHOCTb DacTBOpa TpUWJoHA D, MI-3KB/MJ;

250 — koadpdunuent nepecuera Ha 100 r mOUYBHL

YcraHoBKa THTpa pacTBopa TpujoHa b

10 M cramaaproro 0,05 H. pacTBOpa KasbIHS OTTHTPOBbLI-
BAlOT TOUHO TaK XKe, KaK H NPOoGH TIOUBEHHBIX BLITAXEK, K0GaB-
Jgs K aJHKBOTe TO XK€ KOJHYECTBO JAUCTHIJIHPOBAHHOH BOJHI,
pacTBopa THAPOKCHJIAMHHA, AHITHIJIUTHOKapb6aMaTta HaTpHs,
eIKoro Hartpa H Mypekcuia. OmHOBpeMeHHO NPOBOXAT XOJIOCTOS
THTPOBaHMe €3 aJMKBOTH CTaHAAapTHOro pacrtBopa. Hopmais-
HOCTb pacTBOpa TpmiaoHa B paccunTeiBator mo Qopmy.e:

0,05-10 0,5
H—=" =
a—ag a—ag
TZe  'H— HODMaJbHOCTb DacTBOpa, MI-3KB/M;
a —o6beM pacTBOpPa TPHJOHA, MOIMENIIHA HAa THTPOBA-
Hue 10 M 0,05 H. pacTBOpa KaJbUUs, MJ;
ap— oO6beM pacTBOpa TPUJIOHA, MOMIEJIIHA Ha XOJOCTOE
THTPOBaHUe, MI;
0,05 — HOpMa/JbLHOCTD CTAHAAPTHOTO PacTBOPa  KaJbIus,
MT-3KB/MJI;
10 — ofveM 0,05 H. CTAHAAPTHOrO PacTBOPA KaJblHs, M.

MT-3KB/MII,

ONPEJEJEHUE OBMEHHOTO (NTOIABH)XHOTO)
MATHHS$St

NpuHumn MeToxa. Merol OCHOBAH HA MONYYEHHH OKpa-
[IEHHOTO COeNMHEHHS MaTHHS C THTAHOBHIM XKEJTHIM B LHEJOYHOH
cpefie, cO31aBaeMoil ¢ MOMOUIBbIO €IKOro HaTpa, ¥ (GOTOKOJODH-
MeTPHpPOBAHUKM pacTBOpa. [Na yCTpaHeHHs BJANSHHS Maprasna,
XKeje3a M aJIOMHHHUS B aHAJIM3HPyeMBIl pacTBOpP BBOXMTCS THA-
pPOKCHIAMHH M TPHITaHONAMuH. Koarysasius 0XpalleHHOTO
KOMIIJIEKCa TNpefOTBPALIaeTcsi € NOMOIUBI  IOJUBHHHUJIOBOTO
CIUPTA, BLIMOJHSIOMIEr0 POJib 3AMIUTHOTO KOJJIOUAA.
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TMpubopu n oGopynosanue

HInpuubl-103aTOpE eMKOCTHIO 2 W b Ma gns or6opa mpo6
BHITSXEK IJA aHannsa. ToOuHOCTb 103upoBaHus He nuxe 1%.

JlozaTops eMKOCTBIO 2 Mt M 50 MJ IJIfi pacTBOPOB peared-
toB. ToyHOCTb J03MpOBaHUA He Huxe 1%.

Bioperxa emkoctbio 50 MJsi gisi pacTBOpa €XKOTO HaTpa.

D0T03/1eKTPOKONOPUMETD.

PeaxTushb

I'mppoxkcunamun coasHokucawi, TOCT 5456—65, u..a.
Marmusa okucs, TOCT 4526—67, u.n1.a.

Turanoswii xearwit, MPTY 6-09-4104—67, u.
Tpusranonamus, CTY 12-10-113—61, u.

IMonusnuunoBwi cnupt, MPTY 6-09-4004—67, u.

Hatpusa runpooxucs, TOCT 4328—66, u. 1. a.

Kaabnui xsmopucteiit xpucranandeckuit, FOCT 4141—66, x.u.
Boaa puctunauposannas, [OCT 6709—72.

MpuroToBienue pacTsopoB

1. TuranoBmit xenartwii, 0,05%-upifi pactBop: 0,5 r peak-
THBA DACTBODPAIOT B AHUCTHINIUPOBAHHON Bofe, MHOBOAA ©OOGDbeM
TOJIyYeHHOro pacTsopa A0 | J, nepeMelllnBaioT, OTPYUILTPOBHI-
BAIOT Yepe3 TIOTHBIE OyMakHbIH (GHUALTD (CHHAS JIeHTA) H Xpa-
HAT B CKJAAHKE TEMHOTO CTEKJIA.

2. Monueunminospifi cnupt, 2% -ueifi pactsop: 20 T peaktusa
NOMeHlaloT B KOHHYECKYI0 KOGy, NPHAHBAOT 1| J FHCTHIIHPO-
BaHHOH BOIbI, 3aKPHIBAIOT KOGy pEe3WHOBOH mpo6koH ¢ Kaama-
noM DyHseHa u HarpeBaloT B Kansime# BOAsSHOH 6aHe NpH Ile-
PHOINYECKOM IepeMellMBAHHH 10 IOJHOrO pacTBOpeHus. Ecax
pPacTBOp TO.Iydaercsst MYTHHIM, To ero orduibTpoBbiBator. Iloay-
UEeHHBIH PacTBOP MOXKET XDAHHUTHCA B TeueHHe Mecsua. [Ipu no-
SIBJICHHN MYTH pacTBOp OTGHJAbTPOBHIBAIOT. IIpH OTCyTCTBHM
[IO/IUBHHHJIOBOTO CITHPTA HUCNOJb3YIOT KeJAaTHH.

3. Kanmpumit xmopuctslfl, 1 H. pacTBOp: cHayajna rOTOBAT Bo-
Jee xounentrpuposauumil pacrsop u3 CaCly-6HsO (xu.), ycra-
HABJIMBAIOT KOHIEHTDPAUMIO mO TPUIOHY DB THTpoBaHueM, a 3a-
TeM pa3GaBJsfloT IHUCTHIJIHPOBAHHONR BOJOf X0 Tpefyemoll KOH-
WeHTpaIHH.

4, Harp enkuil, 2 H. pacTBOp: HCIOJB3YIOT TOT XKe PacTBOp,
YTO W NIPH OMpEReSeHHH Kajdbli#s (CM. Bbille).

5. Tpusranonamuu (l:4): onud oObeM peakxTHBa pasbas-
JSIIOT 4eThipbMs 06BEMAMH JHCTHAJAADOBAHHON ‘BOMBL.

6. 'mapoxcuiamul, 5%-ublli pacTBOp: HCHOJAB3YIOT TOT K€
PacTBOp, UTO H IIPH OMpeleJeHHH Kaabiusa (CM. BhIIE).

7. Peaxtus A: 5 Mn 1 H. pacTBopa XJODHCTOTO KaJblHs
pas6aBasioT IpuMepHO (10 700 MJ AHCTHANIHDOBAHHON  BOJOH,
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npubasiasor 12 Ma 5%-Horo pacmsopa THAPOKCHIAMHHA, 25 M
TpusTanoiaMuHa (1:4), 50 Ma 0,059% -HONO THTAHOBOTO KENTO-
ro B 5 Ma 2%-HOro HOJHMBHHMJIOBOTO CNHPTA, TIIATENBHO Iepe-
MemidBasg cMechb Irocie MNpHGABJIEHHS] KaXKAOTO peakTHBa. 3areM
JOBOAST 0OBbeM MOJyYeHHOTo pacTBopa JA0 1 JuTpa AMCTHIIU-
POBaHHOH BOJOA M mMIaTeNbHO IepeMellnBaloT. PactBop uc-
NIOJb3YIOT TOJIBLKO CBeXKHH, IPUTOTOBJEHHBIH B JeHb aHAJAH3a.

8. 3amacHo#t crawgapTHeE pactBop Maruusa: 0,663 r okucu
Marsus, JOBeLeHHOH 10 NOCTOSHHOTO Beca IPOKAJIMBAaHHEM IIPY
600°C, momemaloTr B MepHyI KOGy eMKocThio 1000 ma, npu-
GaBasgoT 30 M DHCTHAJIHpOBAHHOH Bombl M 10 MJ KOHLEHTpHU-
posarno#i HCI, pacmBopsiior maBecky, pa36aBJfiOT TPHMEDHO
A0 600 M QHCTH/IMPOBAHHOR BOAOH, pAaCTBOPHIOT B 'MOJYUYeH-
HO#A cMecH 75 I' XJIOPHCTOTO KaJHs M IOBOAAT 0GBEM HOMNyYeH-
HOTO pacTBopa JAUCTHINHPOBAHHOM BOXoi X0 Merku. IlosyueH-
HBII pacmBOD XPaHAT B IJIOTHO 32KPLITOH CKASHKe M3 XUMUYe-
cKH ycroiuuBoro crekia. Pacrsop comepxur 0,400 mr/ma Mar-
HHA.
9. PacrBop xenatusa 0,5%-mptfi: 0,5 r XenaruHa noMeqna-
0T B KOHHYecKylo Koaly, npuiaupaioT 100 M AMCTHIIHpOBAH-
HOH BOABl M OCTaBAsIOT Ha HO4Yb (16 yacoB). 3areM moMeliawT
KOI0y C CoJepKHMbIM B BOHISHYIO GaHIO M HArpeBAIOT B TeYCHHE
2-X YacOB [0 IOJHOr0 pPAacTBODEHUs xKeJaTHHA. PacTtBop 0X-
JaxAaloT W HCHOJb3YIOT HJsl NPHUIOTOBJIEHHA peakTHsa A (xpa-
HAT He Gojiee 2-X CYTOK).

10. Peaxtu A ¢ xenatuHOM: K 5 Ma 1 H. pacTBopa XJOpH-
CTOTO KanblUusf JAoGaBasiior npuMepHo 700 M ZHCTHIJIMDOBaH-
HOM Bomb, 12 Ma 5%-Horo pacrBopa THIPOKCHIaMHHA, 25 M
TpustaHonamuna (1:4), 50 ma 0,05%-Horo pacrBopa TATaHO-
Boro xesatoro ¥ 10 ma 0,5%-Horo pacrBopa xelaTHHa, TIIE-
TEJbHO IepeMelllBas CMeCh MOC/Ae TPHOaBJSHHS KaxKJIOoTro pe-
axTHBa., 3aTeM HOBOLAT 0O0BEM MOJYyUeHHOro pacrsopa 1o 1 .1
IUCTHJJIMDOBAHHON BONON M TUIATeNIbHO nepeMemusaioT. Pa-
CTBOP MCIOJIBL3YIOT TOJLKO CBEXKHH, NPUTOTOBJAEHHBIE B  IeHb
aHau3a.

Xon aHanusa

ITpo6Ger aHaMH3UPYEMBbIX BHITSKEK OTOHPAIOT B KOHHYECKHE
Ko10b eMkocTbio 100 Mui. O6beM Npo0 IpH aHaju3e MECYAHBIX
M CyHecyaHblx IOYB— 5 MJ, CyRIHHHCTHX — 2 MJaA. K npobam
npuanBaT no 50 My peakTHBa A M NepeMellnBaloT. 3aTeM NpH
HOIPEPLIBHOM  NepeMeIlMBAHHHM pPacTBOpPa B KOX0e MeMJIEeHHO
NPUIHBAIOT B Hee u3 Goopetkw 5 Ma 2 H. pactBopa NaOH (B re-
ueHne 10—15 cex). OnTuueckyio MJIOTHOCTb MOJy4YEHNHOTO pa-
CTBOpA H3MEpSIOT He paHee, yeM 4epe3 5 MHH H He TIO3JHee, YeM
uepes 2 wyaca mocsie npuGasienus NaOH. Pacrsopom cpasme-
HHsSl IpH H3MeDEeHWH ONTHYECKOH IJIOTHOCTH CJIYXHT HYJIEBOH
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pacTBop, He colepKaUlHii MarHus (CM. IPUTOTOBJEGHHE IUIKAIbI
CTAaHJapTHEIX pacTBOPOB). Mcloab3yIOT KIOBETH C TOJIIMHOM
NPOCBEUHBAEMOrO cJi0A 3 CM H 3eJdeHblil cBeToduabTp (545 HM).

Ecnu xosopuMeTpHpoBaHHe NPOLOJKAETCS MJIHTENbHOE Bpe-
Msi, HyJieBOH pacTBOP B KIOBeTe CpaBHEHHs HEOOXOAMMO 3aMe-
HATb CBEXENPHTOTOBJCGHHHIM He pexe, YeM dYepe3 Kaxkjable
2 yaca.

ConepixaHue MarHUS B aHAJH3UPYEMbIX PacTBOPAX HAXOMAT
10 KajaubpoBodHOMy rpaipuky HemocpemcTBeHHO B MI-9KB/100 T
TOYBLl WM B MI/KT NOUBBI, MPHYEM M3 [IONYUEHHBIX JAHHBIX
BBHIYHUTAIOT Pe3yJAbTaT XOJOCTOTO OMBITA CO BCEMH DPEaKTHBAMH,
HO 0Oe3 HaBeCKHM NouBHl. Ecan colepkaHHe ManHUS B aHaJlH3H-
pyemoli mpo6e BLITSKKH CJIHIIKOM BeJHKO M BBHIXOLMT 3a IIpe-
Jesbl 1KaJdk, ONpefeleHHe NMOBTOPSIIOT, NpelBapUTeNbHO pasfa-
BUB BHITSKKY 1 H. pacrsopom KCIl. Halizennoe sareM mo xa-
AH6POBOMHOMY TIpaduKy comepKaHHe MalHHs B TOMBE YBEJHUU-
B@IOT BO CTOJBKO Da3, BO CKOJBKO Oblia pasdaBijeHa BHITAKKA.

Heo6xoauM0 oTMeTHTb, UTO cOdepXaHHe MarHusg B 1 H.
KCI-BhITsoKKe  MOXKET  HCIONB3OBATLCS MUt  XADAKTEDHCTHKH
COCTOAHHS TIOIVIOIIAIOMIETO KOMILIEKCa IOYBHl KaK COpepiKaHne
«OOMEHHOTO» MaTHHS, a TaKXKe W KakK CONEPIKAHHE <IOIBHKHO-
rO» MarHusl NIPH ONpejeseHHH NOTPpeGHOCTH B MarHHeBhLIX yA00-
peHnsx. B nepBoMm wc/ydae cofep:KaHHe MarHHs, KaK M JIPYTHX
O6MeHHBIX KAaTHOHOB BhIpaxaioT B Mr-3xB/100 r mousnl. Bo BTo-
poM ciyyae coleprKaHHe MarHMs BBHIPAXKAIOT B MTI/KT TOYBHI,
KaK 3TO NPMHATO IPH ONpENeNeHWH MNOABHMKHBIX, JOCTYMHEIX
U1 pacTeHHH (GOpPM IUTATeJNbHBIX BELIECTB B IIOYBAX.

ITloctpoenne xanubGpoBOUYHOTO rpaduKa. B paxn
MepHBIX KOJ6 eMKocTbio 100 My GepyT mpoGrl 3alacHOrO CTaH-
JapTHOTO pPacTBOpa MAarHUf B KOJMUECTBAX, VKA3aHHHIX B TabJu-
ue 4 u goBonar o6beMu qo merox 1 m. pacrsopom KCl. U3 mo-
JYYeHHBIX paGouux OOpasLOBEIX pacTBOPOB OepyT NpoGH, pas-
Hble IO 00beMy Npo6aM aHAJU3UPYEMBIX BBHITSIXKEK, NOMEIAloT
HX B KOHHYECKMe KOJOH, OKpAIIHBAIOT MaTHHH TOYHO TaK XKe,
Kak IPH aHa/iH3e BE'TSXEK M3 TIONBH, KoJopuMeTpupyioT. Ilo pe-
3yJbTaTaM KOJODPHMETDHPOBAHUS CTPOSIT KaJHOPOBOUHBIA Tpa-
$uK, oTkaagbBasg HA OCH alCUucC COLeprKaHWe MarHAsS B IOY-
Be, COOTBETCTBYIOIlee [TAHHOMY DacTBOPY, a Ha OCH OpAMHAT —
3HaueHye onTuyeckod maotTHocTd. llkana pabGounx o6pasnoBHIX
pacTBOpPOB [HOJKHA TOTOBUTbCA B JeHb TIPOBeAeHHST aHalH30B
(Tabu. 4).

Opranusaums paGoTsl Ha MOTOYHOM JIMHHH

Ha morounoli nuauu ompenenenus pH, o6MeHHOH KHCJIOTHO-
CTH, OGMEHHBIX KaJblMs M MarHUS 3aHATO YeThlpe aHaJHTHKa.
IlepBuiff aHaIMTHK B NepBONl NONOBHHE NHSA OepeT HaBECKH
noussl, mosupyeT k HaBeckaMm 1 #. pacrsop KCl u mepemeru-
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Tab6auna 4

Cognepxanne Mg B nouse
OGveM 3anacHoro
CTaHZapTHOrO pa- | Mpo6a BBITSKKH —| NPo6a BHITIKKH —
crBopa Mg, M 2 ma 5 Ma
O6bem = ra
KOMGHL, o -
M npo6a | mpoba e 2
3 BBITSIKKHU | BBITAKKH Mr/Kr ) Mr/Kr =
b= —2 M| —5ma 5 S
-] | =
x = =
[ 100 0 0 0 0 0 0
2 100 2,5 1,0 2 0,206 10 0,082
3 100 5,0 2,0 50 0,412 20 0,165
4 100 7,5 3,0 75 0,618 30 0,247
5 100 10 4,0 100 0,824 40 0,329
6 100 12,5 5,0 125 1,03 50 0,412
7 100 15 6,0 150 1,23 60 0,494
8 100 20 8,0 200 1,65 80 0,658

BaeT CYCTEeH3WH Ha 3JeKTpoMexaHHdeckoft Mewranke. Bo Bropoii
[I0JIOBHHE JHSl TEPBHIH aHaJIMTHK TOTOBUT DacTBOPH, HeOGXOLH-
MBle 17151 paBoTH H QHUIBTPHL.

Bropoll aHaJMTHK B HepBOil MOJOBHHE [HSI NPOBOLHT H3Me-
penre pH cycmensmit Ha necatunosuuuonmoM pH-merpe, orMe-
yaer npober ¢ pH 4,5 u HuKe, ¥ ocraBiaser CyCIeH3HH X0 cle-
nywomero aHs. B orMeuenublx npoGax ompenelsioT OGMeHHYIO
KHCJIOTHOCTb MJIH aJIOMHHHH. Bo BTOpOH moJioBHHE IHS BTODOi
aHaJUTHK ompejesseT 0OMeHHYI0 KHC/JIOTHOCTh B OTOHABTPOBAH-
HBIX BBITSXKaX.

Tperufi amanuTHK B TepBOH NONOBHHE [IHS JONOJHHTEIBHO
NepeMelllMBaeT MPUTOTOBJEHHBIE HAKaHYHe CYCHEH3HM Ha Me-
mranke B TedeHne ! MuH, oTQH/IBTPOBHIBAET HX M OTGHpaeT
npo6el  BLHITAXKEK (LIS TUTPOBaHHS OOMEHHON KHCJIOTHOCTH
¥ Kajabuus. Bo BTOPOH NOJIOBHHE QHS OH THTPYeT KaJdbUui TpH-
JIOHOMETPHUSCKH.

UerpepThili aHaJHTHK HayuHaer paGoTy C IPUTOTOBJIGHHS
pacTBOPOB, HEOOXONUMBIX 1JIs aHAaJH3a, 3aTeM OTOHpaer NPoGhl
BLITSIJKOK JIJIs1 ONpeJesieHHs] MarHud, OKpailWBaeT HX H KOJOpH-
MeTpHpYeT.

Ecan B naGopatopun mMpOBOAAT ONpeNeieHHe IIOLBHIKHOTO
aJMIOMUHHS, HeoOXopuM OATHIM aHanuTHK. CHayaja OH TOTOBHT
pacTBOpH, HeoOXONMMBE IJid aHa/Ju3a, 3aTeM OTOHMpaeT IPOGH
BHITSXKEK, OKpalluBaeT UX U KOJIODHMETPHpYeT.

OneHKa |pe3yabTaToB aHAJMN3A

JonycTuMbie pacxoXAeHHs mpH onpefenenusd pH mous B 1 4.
pacrsope KCl npu cpaBHeHMH pe3yJbTaTOB, NOJAYYEHHHIX B Ol-
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Holt naGoparopun +0,2 pH (BHyrpunaGopaTopHBIi KOHTDPOJB),
B pasHbXx Jgaboparopuax =+0,3 pH (BHeWHHHA KOHTDOJIb).
JlonyctuMble pacxoxIeHHS MeXAy pe3yJbTaTaMH JBYX OIl-
peleneHuii OOMEHHON KMCJIOTHOCTH TOYBHI, TICAYYEHHBIX B ONHOH
n2060paTOpHH, IPUBOASTCS B Tabauie 5.
HonycTHMble pacXOXXIeHHS MeXAy pe3ylbTaTaMH [BYyX OI-
peneneHnii 06MeHHOro KaJbUHsi OT CpelHero sHauenus — 10%,

NMOXBHUKHOIO aJIOMHHHSA H MarHud — 10%.
Ta6anuna 5

JlonycTuMble OTKJIOHEHHS
Norpynms | wemnon uaomocrs, | O CREAHero suaeis
Mr-3k8/100 r mouBEl nennsx, %
1 0,1 50
2 0,2—0,5 20
3 0,5—1,0 15
4 1,0—-3,0 10
5 Goabwe 3,0 5

Onpenenenne ruApOIHTHYECKONH KHCAOTHOCTH TI04B
pH-merpHueckum MeTopoM

Mpuanun MeToxa. MeToX OCHOBAH Ha ONpejleseHUH THI-
PONHTHYECKOH KHMCIOTHOCTH IpH OO6paGoTKe TOYBH 1 H. pacTBo-
POM YKCYCHOKHCIOTO HATpUsi Mo KamnmeHy MpH OTHOLICHHH II0Y-
BHl K pactBopy 1:2,5 ¢ nocaenyomuM u3MepenueM pH cycmen-
3HH.

Ipuboper 1 o6opynoBanue

Becot BTK-500 (BJIKT-500 2) nsist B3siTHsi HaBECKH MTOYBBHI.

Jo3atop JMecaTHMOSHUHOHHBIA MJsi NpWIMBaHuUA 75 M 1 H.
pacTBOpa YKCYCHOKHCJIOTO HaTpus. TOUHOCTb JO3MpOBaHHS He
aHxe 2%.

banku 6nitobie emkocThio 200 Ma, TOCT 5717—70.

Kaccersl JecsTHIIOSBHUHOHHbE N0 GHTOBbE GaHKH.

Mermanka JsaGopaTopHas SJeKTpOMeXaHHYecKast NpOMeNIep-
Has CO 'OKODOCThIO BpamieHus Jonacrefi 700—800 o06/mMux
(MJI-20) anst mepeMelINBaHusl MOYBLL C PACTBOPOM.

pH-merp JII1Y-01, JITIM-60M wunu pH-340.

PeakTHBbl

Harpuit ykcycroxrcislii kpucrannndeckuss, TOCT 199—68,
9.0.8.
Bona mucruianuposansas, FOCT 6709—72.
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Hcxomuble BellecTBa M NPHIOTOBJIeHHs GydepHBIX pacTBO-
poB npu Hacrpoitke pH-merpa (mpumoxenue 1).

IpurorosieHue pacrsepos

1. Harpuit yxcycuoxkuennit, 1,0 H. pacrBop: 136 r coam pa-
CTBOPSIIOT B AHUCTUJIMPDOBAHHOH BOfe M IOBOAAT OOBEM TOMY-
yeHHOTO pactsopa xo 1 Ja. PactBop nonxken umers pH 8,3—8,4
ITPYU H3MEPEHHH CTEKJSHHBIM 3JeKTPOIIOM.

Ecaun pactBop wumeer pH Menee 8,3, ero nommenaunsaior
1%-upim pactBopom NaOH. Eciu xe pacrBop uMeer pH Gonee
8,4, ero moakucasior 1%-usim pacrsopom CH3;COOH. Pacrsop
6BICTPO NMOPTHTCA, €T0 MOXKHO XDAHHThL He Gosnee 3—4-X gHeil.

2. O6pasuosrie  OydpepHple  pacTBOPH  AJA  HacTPOHKI
pH-merpa (cM. cTp. 7—8).

Xop, aHaaM3a

Ha Becax BTK-500 omsemmpaior mo 30 T BO3LYIIHO-CYXOW
NOYBBl, Pa3MOJOTOH H MPOCETHHOH Yepes CHTO C OTBEPCTHUAMH
IHaMeTpOM 2 MM H NOMELIaloT B GHITOBble OaHKH, YCTaHOBJISH-
Hele no 10 mTyk B Kaccerax. KacceThl momemialoT NOA H03aTOp
u B 10 6aHOK OXHOBpEMEHHO JNO3HpYyIOT no 75 MJa 1 H. pacTBOpa
CH3COONa (pH 8,3—8,4). 3arem no IBe KacceThl NOMeELAlOT
B 3JeKTPOMeXaHHYeCKYyl0 MellaJKy, MepeMelINBAIOT IIOYBYy C pa-
CTBODOM B TEUEHHe OJHOH MHHYTHI M CYCNEH3HH OCTaBJSIOT A0
creaytomero aHg. Ha crexyiomuil neHb CHOBa IepeMeUIHBAIOT
CYCHeH3UH B TedeHHe ONHOM MHHYTH ¥ u3MepsawoT pH crekasH-
HBIM 3jeKTpomoM. ITokasauusi pH-MeTpa CHEMAIOT C TOUHOCTBIO
IO COTHIX (10JEM.

Benvuuny ruppOJIHTHUECKON KHMCIOTHOCTH TOYBH HAXOAAT 119
noayueHHbIM 3HadenusaM pH (raba. 6).

Hacrpoiixy pH-meTpa npousBogsT exelHEeBHO B Hayaje pa-
6orel mo TpeM OydeprrM pactBopaM ¢ pH 4,01; 6,86; 9,18. Bo
BpeMsl paboThl HACTpOHKy nmpubopa NEPHOAUYECKH KOHTPOJHPY-
101 no Gydepromy pactsopy ¢ pH 6,86, CTexnsHHBIN 3JeXTPOX
IPH nepeHoce U3 OQHON IIOUBEHHOH CYCHNeH3WH B JADPYTYIO AHCTHJI-
JINPOBAHHON BOTOH He OOMBIBAIOT.

Ouenka pe3yJbTaToB aHaldu3a

IMpu ompeneseHHH THIPONHUTHUECKOH KHCIOTHOCTH IOYB MO-
MyCKalOTCA OTKJIOHEHHS OT CPeIHEro 3HayeHWs IBYX HIM He-
CKOJIbKUX Ompefiefieduit B ofHOM Jabopatopuu — 12%  wmimi
+0,05 pH (BHyTpunaGopaTOpHBIE KOHTPOJb), B DPasHbX Jabo-
patopusix — 256% wuau =0, pH (BHEWHHH KOHTPOID).
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TaGauna 6

INeperon pH aneraTHOl BHITSXKKH B €AMHHILI
THAPONHTHYECKOH KHCIOTHOCTH

pH (cotnie moanu)

0,00,0,01,0,02'0,03 0,04 0,08 { 0,09

0,05 } 0,6 , 0,07

TmapoanTuyeckass KMCAOTHOCTb, Mr-3k8/100 r nousu

6,0 [17,3 16,9 [16,6 [16,2 1158 1155 |15,2 114,9 [14,5 | 14,2
6,1 113,9 |13,6 13,3 13,1 |12,8 |12,5 |12,2 |12,0 |11,7 | 11,5
6,2 |11,2 [11,0 10,8 |10,5 |10,3 ]10,1 | 9,84} 9,64 9,44} 9,23
6,3 | 9,04| 8,83] 8,65| 8,45] 8,28| 8,11| 7,92| 7,76| 7,59| 7,41
6,4 | 7,28 7,11} 6,97{ 6,81| 6,69 6,53] 6,38| 6,25 6,11{ 5,98
6,5 | 5,85| 5,73| 5,61| 5,48] 5,37| 5,25| 5,14] 5,03] 4,92| 4,82
6,6 | 4,71| 4,61] 4,52 4,42| 4,32| 4,23] 4,14| 4,05| 3,96| 3,82
6,7 | 3,79] 3,71 3,63 3,56| 3,48| 3,40] 3,33} 3,26] 3,19] 3,13
6,8 | 3,05| 2,99| 2,92] 2,86| 2,80| 2,74] 2,68] 2,62| 2,57 2,52
6,9 | 2,46| 2,41] 2,35 2,31 2,25 2,21 2,16] 2,11] 2,07| 2,02
7,0 | 1,98} 1,04} 1,90 1,86} 1,82 1.78} 1,74| 1,70{ 1,67] 1,63
7,1 | 1,60} 1,56] 1,52] 1,50] 1,46| 1,43| 1,40} 1,37] 1,34| 1,31
7,2 | 1,28] 1,26] 1,23] 1,20] 1,18] 1,15} 1,13] 1,10] 1,08} 1,06
7,3 | 1,03] 1,01} 0,99 0,97 0,95| 0,93 0,91 0,89] 0,87| 0,85
7,4 | 0,83( 0,81| 0,80 0,78 0,76 0,75| 0,73 0,72| 0,70| 0,68
7,5 | 0,67} 0,66| 0,65| 0,63| 0,61 0,60 0,591 0,58| 0,56] 0,55
7,6 | 0,54] 0,53 0,52] 0,51| 0,49| 0,48 0,47| 0,46| 0,45| 0,44
7,7 | 0,43] 0,43] 0,42] 0,41] 0,40} 0,39 0,38] 0,37 0,37{ 0,36
7,8 | 0,35 0,34} 0,33] 0,33} 0,32| 0,31| 0,31 0,30} 0,29| 0,29
7,9 | 0,28! 0,28] 0,27| 0,26 0,26{ 0,25| 0,25| 0,24] 0,24] 0,23

Ilpumeuanne. Pacuer ruapomTHUECKOR XKMCaOTHOCTH npH pH aue-
TaTHO# BHITAXKKH 8,0 M BplIE NPOBOAMTH HeledecooOpasHo. B stux ycnopusix
BeauunsHa pH, a takxe u TuTpyemas kucaorHocth 1 H. CH3COONa-BuITSXKH
MOXeT OHTb He CBf3aHAa C COOCTBEHHO FHAPOJHTHYECKOH KHCAOTHOCTHIO, & Bbi-
3blBaeTC NIOTJIOLIEHHEM VIJIEKHCIOTH H3 BOJyXa ¥ 3aMellleHHeM HaTpHA 3KC-
Tparupyoollero pacTBopa KaJjbllyeM K MarHHEM IOYBHL.
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Opranuaauuﬂ H NnpoBeJeHre aHAJNH3a Ha MOTOYHOU JHHHH

B rpymme mo MaccoBOMy —ONpeHe/]eHHI0 T'HIDOJHTHUECKOR
KHCJIOTHOCTH IIOYB JOJIXKHO GBbITh NBa uesoBeka. IlepBuiit anasu-
THK Geper HaBeCKH MOYB, NPHJAMBAET K HaBecKaM | H. pacTBop
CH3;COONa, nepeMemBaer CyCHeH3HH Ha MeLIaJTKe M OCTaB-
JgeT UX M0 CAEIYIOUEro AHS.

Bropoii aHalHTHK NepeMeliHBaeT CYCHeH3HH, NPHTOTOBJIEH-
Hble HaKaHyHe TIeDBBHIM aHaJHTHKOM, Ha MellaJKe U TIOCIE 3TOrO
ompejensier B HUX 3xaueHHe pH.

Ipu ompemenenun pH aneratnoi BhiTAxKkH Ha pH-merpe
clenyeT BBILEPXKMBATH 3JEKTPOAB B CYCHEH3HH IIepel 3allHChiO-
noxkazauuit pH-merpa B reuenne 1,5—2,0 mun. Ilostomy mpw
pabore Ha pH-MeTpe ¢ OfHO# mapoil 3M€KTPOJOB MOXKHO BHI-
TOMHUTL 32 7-4acoBoi paGouuit geHb okosno 200 u3MepeHHi.
HOnsa yBennueHHs: MPOU3BOIMTENBPHOCTH pPaGoTH Leneco00pasHO
npu usMepenun pH oxnomy amanutHky paGoTaTh OIHOBPEMEHHO
Ha aByx pH-merpax. [Ia1s yduera BpeMeHM BHIZEDIKKH 3JIEKTPO-
OB B CYCHEGH3HM CJENYeT HCIOJAb30BATh NECOYHBIE YACHL

ONPENEJEHHUE MOABH)XHBIX ®OPM ®0CPOPA
U KAJIUSA B NIOYBAX MO METOAY KHPCAHOBA

ITpuHuun Metoxa. Meron OcHOBaH Ha H3BJEYCHHH IOJ-
BHKHBIX «hopm pocopa u xanusa u3 nmousel 0,2 H. pacTBOpoM
HCl npu orsomennn mouBel K pacrBopy 1l :5, BpeMeHH nepeme-
IIMBAHUA OYCNEH3HH | MHH U OTCTaMBaHHH B TeueHHe 15 MuH.
Onpenenenne ¢ochopa B BBHITANKKE (POTOKOSOPHMETPHUECKOE MO
HHTEHCHBHOCTH OKPacKH MOJUGAEHOBOH CHHH. B KauecTBe BoccTa-
HOBHTeJSI MoJHOJeHa HONOJb3yeTcss acKOpPOMHOBAs KHCJIOTA B
OPHCYTCTBHH CYPbMEHI, BBINOJHSIOUEH poJsib KaTasnuszatopa. Ka-
JIU B BBITSIXXKKE ONpEeNeNsIOT Ha IJIaMeHHOM (oToMeTpe.

Mpubopul u 06opynoBanre NOTOYHOH JIMHUH

Becot BTK-500 (BJIKT-500 &) masi B3SITHS HaBECOK IOYBBHI.

[losatop mecATHMO3HUHOHHBIA [JI NDHUIMBAHMA K HaBecKaMm
noyset mo 50 ma 0,2H. pacmsopa HCl. Tounocts nosupoBanms
He umxe 2%.

Britosie 6aHkH emkocThio 200 mu, TOCT 5717—70.

Kaccersl JecATHIO3NIMOHHBIE AJs1 GBITOBBIX GaHOK.

Memanka na6opaTopHasi 3/1eKTPOMeXaHHYeCKasd INpomesep-
Hast €O CKOPOCTbi0O Bpaluenus Jomacrer 700—800 o6/muu
(MJI-20) past mepeMelInBaHus IOYBLL C PACTBOPOM.

YcTaHOBKH (UIbTPOBAJBHBIE JLECATHIO3NIUOHHEIE.

HInpun-103aTOP eMKOCTbIO O MJI H/IM MENHMIMHCKHE IIIPHL
qaa orbopa mopuMH ¢uabTpaTa TPH onpeneieHud Qocdopa.
TouynocTb H08MpoBakus He Huxke 1%.
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Jlo3aTop HdecsTHNO3ULHOHHBIE i foGaBiaeHHs 95 M1 okpa-
LIMBAIOILEro peakTHBa NpHU onpegmeneHuu ipocopa. TousocTb
nosupoBanus He Huxke 1%.

D0TO3/IEKTPOKOIOPHMETP C INPOTOYHOH KIOBETOH JJas ompe-
nenenusi pochopa.

QoToMeTp NIaMeHHBIH /151 ompeieseHus Kaaud. lomycTHMO
HCMOJNb30BaHUE [JaMeHH: [pomaH-6yTaH-BO3ILyX, CETeBOH ras-
BO31YyX, OeH3uH-BO3TyX. [IpM HCHONB30BAHMM {JIaMeHH alleTH-
JIeH-BO31yX HeoGXOZHMO TIPeIBAapPHTENBHO OCaXKAAaTb KaJbUHIl
HJAH DPUMEHSTb KOMIEHCAIUOHHOe YCTPOACTBO.

PeakTHBbI

Coasinass xuciora, ya. Bec 1,174—1,185, TOCT 3118—67,
X4, WIM YI.3.

Avvouui moauw6nenosokmeanfi, T'OCT 3765—72, x.4. miu
g.1.a.

Kauanit cyppmsinoBunHOKuCAbH, MPTY 6-09-3790—67.

AckopGuHOBast KUCJIOTA.

CepHas kuciaora, yi. sec 1,83—1,84, TOCT 4204—66, x.u.

Kanuit docdopuokucawit oxmosameuresneii, 'OCT 4198—
65, x.4.

Kaani xaopuctsiii, FOCT 4234—69, x.u.

Bona gucruanuposarHas, NOCT 6709—72.

ByMaxHbe QUIbTPHI

IIpuroroBieHue pacTeopos

1. 0,2 H. pacreop HCIl: 16,0 mn konuenrpuposannoit HCI
pa3baBafloT IUCTH/JIHPOBAHHON BOJOH H AOBOLAT 00BEM 10
1 1. KoHUeHTpauuio NPUrOTOBJEHHON KHUCIOTHl IPOBEPSIOT THT-
poBaHueM wienoyblo. [asg sTOro oréupaloT NHIETKOH 25 MJ npH-
rorosjensoro pacrsopa HCl u nmoMemaioT B KOHHYECKYIO KOJIBY
emkoctbio 100 ma. IlpubaBasior k mpobe 3 Kamau tpeHoadTa-
aeuHa (0,1%-Huili pactBop B 60%-HOM 3THJIOBOM cOHpTE) U
turpytor 0,1 H. pacrsopoM NaOH ¢ ycTaHOBJeHHBIM THTPOM A0
NOSIBJAGHUS CJIa00pO30BOr0 OKpalllMBaHLf, He H3Ye3alollero B
rTeyeHne 1 MuH. Ilo oOmemy wmienoud, nomefuieMy Ha THTPOBa-
HHe (a, MJI), HOPMaJbHOCTH INeNO0YH (B, H) M 00BEMY COJNSHON

KHCJIOTH, B3ATOMY Ha THTpPOBaHHe (C, MJ) DaCCUHTHIBAIOT KO-
a-B

- . Homy-

nenrpanuio HCl B pacrope (x) mo cdopmyne: x=

cTuMble oTknoHenus =+0,01u. (0,19—0,21 n.).
2. OxkpamuBaouuii pacTBop:
a) 6 r MOJHOIEHOBOKUCJAOTO aMMOHHS pacTBOpsioT B 200 v
JHUCTHIIJIMPOBAHHOM BOIBI NIPH HArPeBaHUH;
6) 0,145 r CypbMSIHOBUHHOKHCIOTO KaJHs DPacTBOPSIOT TIPH
aarpesaHyuu B 100 MJI DUCTHIIHPOBAHHOH BOIBI,
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B) 70 Mn koHneurpuposanHoii HySO,; mocretienno mpuiansa-
10T K 430 MJ AUCTWIJIHPOBaHHOH BOABI B TEPMOCTOHKOH mocyhe.

Peakrus A mosyqaror, cMelllaB OXJaXKIeHHblE 10 KOMHAaTHOH
TEMIEpPaTypel pacTBopel a, 6 u 8. OOBbeM peakTHBa HOBOAST
J0 1 7 ANCTWINMDOBAHHON BOMOH M HepeMelnuBaloT. PeaxTus
TOTOBSIT B 3alac M XPaHAT B CKJSHKE H3 TEMHONO CTEKJa.

Peaxtus B: 0,887 r ackopOuHOBOH KHCJAOTH PacTBOPAIOT
B 168 MJa peakrnBa A H N0BOLAT 00beM INCTHJIMPOBAHHON BO-
mo#t mo 1 n. PactBOop roToBAT B AeHb INPOBENeHHS -aHAJIH30B
H HCTOJB3YIOT I/ OKPALIMBAHHUS MMOUBEHHBIX BBITSINKEK M IIMKa-
Jsl 06pa3uOBLHIX PacTBOPOB.

IlpuroroBneHnne oOpas3LOBLIX pPacTBOPOB IJas
onpenesenus PgOs: 0,1917 r XMMHYECKH YMCTOrO OJHO3aMeleH-
Horo ipocdhara kKaaus (KHoPO,) momemanT B MepHyO KOAOY
emkocTbio 1000 ma u pacmsopsitot B 0,2 H. pactBope HCI, noBoas
0o6BbeM pacTBOpa IO METKM TOH tke KucjoTOH. [losyueHHnifi pa-
crBop coxepxkuT 0/1 Mr P2Os B 1 Ma1 H ABJIsSETCS HCXOAHBIM AJIST
OPHTOTOBJIEHHS 3aNacHOM wWKaJjbl 0GpasloBHIX pacTBopoB. [as
3TOTO B MepHHIe KOJOH eMkocThio 500 MJ OTOGHPAIOT KOJHMYECTBA
ucxogHoro pacrsopa KHoPO4 ykasannble B TaGauue 7.

Tabaunma 7

Ne obpasuosoro pactsopal ! |2 |3 |4 |5 |6 |7 8 9 {10

O6mem ucxonsoro pa-} 5 | 15 ] 25§50 ) 75 )100f125] 150 | 200 | 230
creopa KHqPO4, ma

Coznepxanue POl 5115125150 (75}100({125] 150 | 200 | 230
MI/KT II0YBHI

Pacteopnl B konbax poBomsar 1o Mmerok 0,2 H. pacTBOpOM
HCl. XpauuTs 00pasioBble pacTBOPHl CAeLyeT NPH KOMHATHOH
TeMIlepaType He Gosee OJHOrO Mecsua.

Jnst npuroToBieHust 0GpasoBbIX PACTBOPOB MOMKHO HCHOJb-
30BaTh KOJOB eMKOCTbO 250 MJ, yMeHBIIHB COOTBETCTBEHHO
BJBOe KOJHYECTBO MCXOIHOrO pactBopa ocadara.

M3 06pasinoBbX pacmBOpOB 3aMacHOM UIKAJbl KaXKAbll HeHb
B 0aHKH, yCTaHOBJEHHbBe B Kaccerax, OTOHPalOT NOPUHUH PAaCTBO-
pPOB Mo 5 MJI LMIPHLEM-L03aTOPOM, KOTOPHIH WDPHUMEHSAIOT Mpu
oT60pe TOYBEHHEIX BEITSIKeK Ajs omnpefeneHuss POs. Oxpawn-
BaHHe PAcTBOPOB pabodell IIKaJbl TPOBOJAST TOYHO TaK Xke, KakK
M NIpU aHaJu3e BHITSAKEK U3 [IOUBH.

Ipurorosnenue ofpa3nosblx PACTBOPOB M  ONpeAe]eHHs
KyO: 0,7915 r xumuuyeckn uymcroro KCl moMmemraioT B MepHYyIO
Koy emxoctbio 1000 Ma u pacrBopsior B 0,2 n. pactsope HCI,
IoBoAs ofbeM pacTBopa J0 MeTKH TO# ke KucjaoToil. Pactsop
cogepxur 0,5 Mmr KoO B 1 Ma u sBAsiercs HCXOAHBIM 18 TpH-
TOTOBJIEHHS LIKaJbl 06Pa3LOBLIX PACTBOPOB.
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Jas npuroroBAeHHs WIKaibi 00pasmOBbIX PaCTBOPOB B Mep-
Hble KOIGH eMKOCTbio 250 MJ1 OTGHpAlOT KOMHUECTBAa HCXOLHOTO

pacteopa KCl, ykasanubie B Tabauue 8.
TaG6auna 8

T

Ne o6pasuoBoro ‘ 1 9 8 9

pacrtBopa

O6GBEM  HCXGRHOTIO 1 2 4 6 10§ 20| 40] 60 80
pactBopa KCl, mx

Conepxanne KpO, | 10 { 20 | 40 | 60 | 100 j 200 | 400 | 600 | 800
MT/KT' TOYBHI

PacrBoprl B kosGax nosoaar no Merok 0,2 H. pacTBOpoM
HCl » memouisayior AJs HOCTPOEHHSt KaJHOGPOBOYHOH INKAJIBL.
XpaHUTh 06pasiOBble PACTBOPH CJAELYET NPH KOMHATHOH TeMIe-
parype He GoJsiee 0ZHOTO Mecsna.

Xox aHaJau3a

Ha Becax BTK-500 orpemmBaioT mo 10 r BO3dyuwrHO-Cyxo#
TIOYBEI, Pa3MOJIOTOH M NPOCESTHHOH Yepe3 CHTO C OTBEPCTHAMH
AUaMeTpoM 2 MM M mepechimaloT B GLITOBhIE GaHKM, yCTaHOBJEH-
Hble B JECATHIOSHIMOHHBIX KacceraX. 13 JecATHIOSHIHMOHHOTO
[03aTopa MPHJIMBAIOT K HaBeckaM no 50 Mo 0,2 ®. pacTsopa
HCIL. Bsuxy -Toro, uto uaBaeuenue ¢ochopa us mousn 0,2 H. pa-
crBopoM HCl B 3HauuTenbHOH CTeNmeHH 3aBHCHT OT TeMIeEpaTy-
PH, TeMIepaTypa SKCTPaTHPYIOIIEr0 pacTBopa JOMKHA OBITh
B mpefenax 18—20°C. KacceTh momemaioT B MeIIajgky X B Te-
yeHHe 1 MWH mepeMelIMBAIOT mOuUBy ¢ pacTBopoM. ITocie mepe-
MelllMBaHHUSA CYCNeH3HH OTCTauBaloT 15 MHH, a 3aTeM QUIBTPY-
1oT. I3 ¢dunbrpara mmpHuemM-103aToOpoM OTOMPAIOT O 5 MJ BHI-
TSKKH B OHITOBble GaHKH, yCTaHOBJEHHble B Kaccerax. M3 mosa-
TOpa NPWIHBAIOT K BEITAXKe 95 Ma peaktusa B. Uepes 10 mu-
HYT Tocle R0GaBIeHHs: PeakTHBa D NPHCTYNAOT K KOJOPHMET-
pupoBaHuio pacTBopoB. Oxpacka pacTBOPOB yCTOHYMBA B Teye-
Hue cytok. QoToXOTOpHMETpHpOBaHHE MPOBOAAT NPH KPacHOM
cBeToHABTpE.

B ocraBmemcsi (puibTpaTe ONpPeReNsIOT KalHii Ha IJIaMeH-
HOM ¢oToMerpe. B Iensix 5KOHOMHM pEaKTHBOB IIpH KOJIODH-
MEeTPHYECKOM ompefiefeHHd ¢ochopa 0O6beM BLITSKKH, OTOH-
paeMH IS OKpALUMBAHHS, MOXKHO yMeHBIIHTE g0 2,5 Mmi,
a o6beM peaktuBa B — mo 47,5 mu. OOGpasuoBnie  pacTBOPHI
uIKa bl 0T6MPaloT B OKPAIIMBAIOT TOYHO TAK XKe, KaK H NOYBeH-
Hbl€ BBITSKKH.

OpraHu3auus M npoBejeHue aHadu3a Ha INOTOUYHOH JHHHH

Ha noroke mo ompemenenuio NOXBHKHOTO ¢ochopa H Kanus
13 OMHONH BHITSIKKM nO Meroxy Kupcanosa paboraior 5 ananau-
THKOB.
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[TepBuft amaauTHK Geper HaBeckd nous mo 10 r Ha Becax
BTK-500, mepecnimaer ux B GaHKH, yCTaHOBJEHHbIE B JAECSTH-
NMO3UIMOHHBIE KacCeThl M 3aluchiBaeT HOMepa 00pasioB B BEI0-
MOCTb.

Bropo#t aHanHTHK H3 JECSTHINO3HUHOHHONO [033aTOPA TpH-
JuBaeT K HaBeckaM mouswl mo 50 ma 0,2 H. pactBopa HCI oxno-
BpeMeHHO B 10 6GaHOK, MOMeIaeT KacceThl B MEIAJKY U B Teue-
Hue | MMH nepeMellNBaeT CyCHEH3UH.

Tpernit ananuTuk 4epe3 15 MHH BCTpSIXMBAaeT KacCCeTH OT
PYKH M (HALTPYeT BHITAXKKH Ha (QUIBTPOBAJbHLIX YCTaHOBKaX.
W3 ¢mapTpara mnprueM-Z03aTOPOM HJH MEAHUMHCKHM IUTpH-
LeM or6upaeT Mo 5 MJ BHTAXKHA B ‘0aHKH, YCTaHOBJIEHHBIE
B KacCeThl, NJs IOCHeAYIOero OKpammuBaHusd. B ocrasiieMcs
dunprpare ONpPefENTIOT KaJHH. i

Bropofi amanummk Hu3 po3aTopa [o6aBisgeT K OTOGPAHHBIM
5 ma omabrpara 95 Ma oxkpammBalouiedi cMecH (peaxTtus B).

UeTBepTLifl aHAJHTHK ONpefesaser colepKaHue B mpobax
tdochopa Ha GOTOINEKTPOKOTOPUMETPE C TIPOTOYHOH KIOBETOH.

IlaThit aHaJAHTHK ofpeJensieT B (uAbTpaTe Kalud Ha mJia-
MeHHOM ¢doToMmeTpe.

Bce pactBoph, HeoOxoaumMbie mias paboTel mo Meroily Kup-
CaHOBa, FOTOBAT YeTBEPTHIH M MSATHIH aHaJHTHKH.

XoJsocToe ompeneneHHe IPOBOAAT NapaJulebHO € HCHOBITYe-
MBIMH BBITAKKaMH H BBIYHTAIOT €r0 3HAYEHHE H3 PE3yVIbTaTos
aHaJau3a.

Ouenka pesyabTaToB
JlonycTHMBle DacXOXIeHHuS MeXIy pegyJbTaTaMd omnpenele-
HuA momBHXHOro docdopa mo Mmerony ‘KupcaHoBa mpHBeXeHBL
B tabaune 9.

Tabauma 9

Copepxkanne PyOs, MI/KT TOYBHI

Konrposn 0—30[30—60] 60—100 | 100—150] 150—250[ >250

DOIYCTHMEE DPAacXOKeHust MeXny pesyiabratamy, %

BryTtpuna6opatop- 20 15 15 15 15 15
HEIH
Brewnuit 35 25 20 20 20 20

JonycTuMple pacxoXKAeHHs MexXIy pesy/’bTaTaMH Ompegese-
HHS NOIBHXHOTO Kadusi B moduse no merogy KupcaHosa mpuse-
Jnenst B Tabauie 10.
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Ta6auna 10

Conepxanne Ky0, Mr/Kr mousst

KoHrpors 0—40 | 4080 ]80—~120 120—170] =170
IONYCTHMBIE PAaCXOMJEHHS MEXIY pesyJib- -
Tatamu, %
BuyrpunabopaTtopHsiii 15 15 15 10 10
BrewnHi 20 20 15 15 15

ONPEAEJEHHWE NOABH)XHBIX ®OPM ®0CHOPA
1 KAJINA B NNOYBAX IO METOJLY YWHPHKOBA

Dpuenunm MeToxa. Merox ocHOBaH Ha H3BJEYEHHH IOJ-
BIKHBIX dopm ¢docdopa u Kamus w3 nousnl 0,5 H. pacTBOpOM
CH3COOH npu oTHOmIEHHM NOYBEL K pacTsopy 1:25, BpeMenu
BCTPAXMBAHMA | yac ¥ OTCTauBaHWM B TeuweHHe 18—20 yacos.
Onpenenedne Goocdopa B BHITAXKKe (POTOKOJIOPHMETPHYECKOE IIO
HHTEHCHBHOCTH OKpack# Moaublenosoli cvuu. B KauectBe BOC-
CTaHOBUTENAs MOJMGASHA HOMOJb3yeTCs acCKOpOHHOBASA KHCIOTA
B NPHCYTCTBHHM CYPbMBI, BHIIOJHSIONIEH DOJb KaTaJu3aTopa.
Kanuit B BHITAXKE ONpelensiiOT Ha IJIaMeHHOM (oToMerpe.

INpu6opu M 060pyROBaHHE NOTOYHON JTUHHH

Becst BTK-500 (BJIKT-500 &) masi B3SiTHA HaBECOK IMOYB.

J103aTop MeCATHNO3HIHOHHLIA JAJs NPHINBAHHS K HaBecKaM
noyBrl mo 100 Mu 0,5 H. pacTBOpa yKCyCHOH KHCAOTH. TOUHOCTH
I03MPOBaHUS He HIXKe 20 .

BuitoBeie Ganku emyroctbio 200 ma, I'OCT 5717—70 mnam
rpagyupoBayHble 6yThiikd eMKoctbio 200 mu, [OCT 10117—62.

Kaccerhl gecATHNOSHIMOHHBIE 151 GbITOBBIX GaHOK (uau Gy-
TBIIOK).

Porarop (P-120) aas B3GanTbIBAHHS TOYBEHHOH CYCIEH3HH,
¢ obGoporom emkccrelt Ha 360°, ¢ uwcaoM 06opoToB poTOpa
30—40 of/MuH WIH BCTPAXMBATENb C BO3BDPATHO-NOCTYNATENb-
HBIM [BHKEHHEM, ¢ YacTOTOH KOJeOaHHH IPH BCTPSIXHBAHUH —
75 LUKJIOB B MHHYTY.

YCTaHOBKH (HABTPOBAJbHbIE LECATHNO3HLUHOHHEIC.

IInpun-rosatop emxocthio 10 MJI MM ME@UALHHCKHH LFIPHIL
ans  orb6opa mopHHM (GuAbBTPATa IPH OmpeleneHHH (ocdopa.
Tounocts po3upoBamus He HuKe 1%.

Jo3arop necATHINOIHUMOHHBIE 115 po6GaBienus 90 M oxpa-
LWIMBAIOUIEr0 peakTHBa mpH ompeleileHnH Gocdhopa. TouHOCTD
N03MpOBaHHus He HuXe 1%.
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@ 0TO3/1eKTPOKOIODHMETD C NPOTOUHOH KIOBETOH Aas ompefe-
Jnenus ¢ocedopa.

doroMeTp nIaMeHHBIH LIA onpeleseHds Kaaud. JomycTumo
HCIOJb30BaHHe [JaMeHH: NponaH-6yTaH-BO3AYX, CeTeBOH ras-
BO3AyX, OeH3uH-Bo3QyX. [Ipum HCNONB30BaHMM TNJaMeHH alleTH-
JIeH-BO31YX HEOOXOZMMO ITIPeXBAPHTEJNbHO OCaxNaTb KajblHi
HJIH TIPUMEHSITh KOMIMEeHCAIlHOHHOe YCTPOHCTBO.

PeakTusni

Yxeycnast kucaora, TOCT 61—69, nensuas, x.u.

Cepnast kuciaora, ya. sec 1,83—1,84, TOCT 4204—66, x.u.

Amvmounit mormbaenoBokucabiy, 'OCT 3765—72, xd. nan
Y.71.8.
Kannit dochoprokucanit oaunosamemenubii, TOCT 4198—
65, x.u.

Kanuit xnopucroiii, TOCT 4234—69, x.u.

Kaanit cyppManosunaOKACHbl, MPTY 6-09-3790—67.

Ackop6uHOBag KHCI0TA.

Bopma aucruaauposatnas, M'OCT 6709—72.

ByMaxuble QHABTPHI.

IlpuroroBjenne pacTeopos

1. 0,51, pacreop CHsCOOH: 30 ms neasmoll ykcycHO# Kuc-
JOTBI JOBOAAT A0 | J1 AMCTHANIHpOBaHHOH BOAOH. 10 Ma mpuro-
TOBJIEHHOTO PacTBOPa KUCJIOTH NOMEN[Al0T B KOHHYECKYI0 KONGY
emkoctbio 100 Mo, poGasastor 3 xanyu  exoddraienHa
(0,1%-up1it pactsop B 60%-HOM STHIOBOM CNHPTE) H THTPYIOT
0,1 u. pacrsopoM NaOH ¢ ycTaHOBNEHHBIM THTPOM JO HOsIBJE-
HHSL c1a00p0O30BOT0 OKpAIUHBAHHS, He HCUE3AIOUIero B TeUeHHe
1 muH. Ilo ofbeMy wlenouu, moureduieMy [Ha THTPOBaHHe (a,
MJ), HOpMaJabHOCTH Inesnoud (B, H.) u o6vemy CH;COOH, B3s-
TOMY Ha THTpPOBaHMe (C, MJ), PACCUHTHIBAIOT KOHUEHTPaUMIO

CH3COOH B pactsope (x) no dopmyJe x=—a~c’5-. Jomycrumbie

omgiaonenus 0,01 u. (0,51—0,49 1.).

2. OxpamuBalomui pacTBOp:

a) 6 r MONMOAEHOBOKHCIOrO aMMOHMS pacTBOpsioT B 200 M
LACTHIIMPOBAHHONA BOJIH NPH HArpEBaHUY,

6) 0,145 r cypbMAHCBHHHOKHCJAOTO 'KajJud pacTBOPAIOT INpH
HarpeBaHuu B 100 MJ IUCTHJIIMPOBAHHOH BOILBI;

B) 70 wmu xoHueHtpupoBanHO# HeSOs (ym. Bec 1,835 mpu
20°C) mocremeHHO mpHAMBaOT K 430 M JHCTHIIHDOBAaHHOMN
BOJH B TePMOCTOUKOH mocyie.

PeakTuB A 1noJy4aioT, CMEIIAB OXJaxKAEeHHBIE N0 KOMHATHOH
TEMIIEpPaTypEl PacTBoOpH @, 6 u 8. O6beM peakTHBa JOBOAAT MO
1 1 AUCTWINHPOBAHHON BOMOH M IepeMellHBalOT. PeaKTHB roOTO-
BAT B 3a0jaC H XPaHAT B CKJASHKE M3 TEMHOTO CTEKJa.
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Peakrus B: 0,948 r ackopOHHOBOH KHCJIOTHI DPacTBOPSAIOT
B 178 mu peaktuBa A u LOBOIAT 06bEM AUCTHIJIMDOBAHHOH BO-
mo# mo 1 ;1. PacTBOp roTOBAT B JeHb IPOBCAEHHS AHAJIH30B.
B HCNOJb3YIOT /s OKDAIUMBAHMUS MOYBEHHLIX BHITSIKEK M ILIKa-
nbl 06pasmoBbIX PACTBOPOB.

lpurotoBieHHe 06pa3LOBHX PAaCTBOPOB Hid
onpenenerus: PyOs: 0,1917 r XxuMHUECKH YHCTOrO OJHO3aMEleH-
soro ¢ocpara xanmusi (KH,PO,) mnomemalor B MepHYIO KoJiby
emrocTbio (1000 Ma # pacrBopsitotT B 0,5 H. pacrBope CH3COOH,
[0BOIg 06beM PaCTBOpPa 0 METKH TOH Xe KucjoToi. IToayuen-
Hulit pactBop comepxur 0,1 mr P:Os B 11 Ma u siBAsieTCd HCXOA-
HHIM [JISl TIPUTFOTOBJIEHHS] 3aNaCHOM IIKaJbl 06pasloBbIX PACTBO-
poB. i npHroTOBJIEHHUs 3aNMacHOM MIKaJel 06paslOBbIX PacTBO-
pOB B MepHBe KOJGH eMkocTbio 500 M oTGupaioT KOJHYECTBA
ucxonnoro pacreopa KHoPO,, ykasansbie B Tabmuue 11.

Tabnunga 11

Ne 06pasuosoro 1 9 ' 3 4 5 6 7 8
pacTBopa

O6vem wucxommoro pa-| 4 | 10 { 15 20 30 40 50 60
crBopa KHyPOy, Ma
Coznepxanue P,Os,| 20 1 50 | 75 {100 | 150 | 200 | 250 | 300
MT/KI [OYBHI

O06beMbl  pacTBOpOB MOBOAST A0 Merok 0,5 H. DacTBOPOM
CH;COOH. Xpauar oGpasuoBble pacTBOPHl TPH KOMHATHOR
TeMIepaType He GoJee QHOrO Mecslia.

Vi3 06pasuoBLIX pacTBOPOB 3aMacHON MIKajibl KaXXIbH JeHb
B 0aHKH, yCTaHOBJEHHble B KacceTax, OTOHpAIOT MOPHHH IO
10 ma mmpuuneM4103aTopoM, KOTOPBLIM IMOJb3YIOTCS HPH OTGOpe
MOYBEHHBIX BBITSXKeK IJs OKpawuBamus. OxpamusaioT paboune
06pasnoBbie PAacTBOPHI IIKAJH TaK Ke, KAK M BBHITSKKH U3
TOYBBI.

MpuroroBaenre o6pasnoBBX PacTBOPOB MIA
onpepenenns Kp0: 0,7915 r xumuyecku uzictroro KCl nmomemaoor
B MepHyI0 KoaGy emkoctbio 1000 ma u pacrsopsitor B 0,5 H. pa-
crope CH3sCOOH, nosomsi o6beM pacTBOpa N0 METKH TOH XKe
xuciyoroit. ITonyuenuri pactsop comepxur 0,5 mr KeO B 1 Ma
H SIBJISIETCS HCXOJHBIM JJIsi TIPHTOTOBJIEHHS 3amacHol IIKaJIe 06-
pasLOBEIX PaCTBOPOB.

J1s NpHrOTOBJEHHS IIKaJabl 06GpasiOBBIX DacTBOPOB B Mep-
Hple KOJOB eMKOCThio 250 MJ OTOHPAIOT KOJIHUECTBA HCXOIHOIO
pacrsopa KCl, ykasaunnie B tabiuue 12. PacrBopbl JOBOAAT
no merxu 0,5 H. pactsopom CHzCOOH.
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Ta6auma 12

w

Ne o6pasuoBoro pacTBopa

O6beM HCXOJHOTO pa- 0,5{ 1,0 2,01 4,0{ 8,0f 12,0{ 16,0
ctBopa KCl, Ma
Comepxanue K0, 25 50 100 {200 [400 |600 800
MF/KF TOUBH

Xop anaansa

Ha Becax BTK-500 orBemruBaloT mo 4 r BO3AYLHO-CYXOit
1I0YBBI, Pa3MOJIOTOH M NIPOCESHHOH uYepe3 CHTO C OTBEPCTHAMA
AHaMeTpoM 2 MM M HepechinaloT B OLITOBbIE GaHKH HJIU GYTHLI-
XM eMKocThio 200 mJ, ycraHOBIeHHBle B Kaccetax mo 10 wTyk.
K npo6aM npuiuBaioT H3 JeCATHIO3HUHOHHOTO H03aTOpa IO
100 ma 0,5 n. pacrsopa CH3COOH, sarpyxaloT KacceTel B po-
TATOp KJIM BCTPSIXUBATENb (/IS MepeMelllnBaHHUs TOYBBI C PacTBO-
pom B reuenne 1 uwaca. [Tocne aToro poraTop HJM BCTPSXHBa-
TeJb pasrpyKaloT H KacCeThl C CONEePXHUMBIM OCTaBJASIOT Ha
Houb (18—20 uwacoB). EMKOCTH ¢ NMOYBEHHEIMH CYCIEH3USMU
IpU OTCTOE IOJKHLI ObITh B BEPTHKAJAbHOM IOJIOKEHHH,

Ha caepyiomuii geHb CyCHeH3WH KPaTKOBpeMeHHO B30ajThi-
BAIOT OT PYKH U ¢uiabrpyior. V3 ¢(uiabrpara mmpHueM+103aTo-
pom orbuparorT no 10 MJI M nepeHoCAT B YHCThie GAaHKH, YCTa-
HOBJeHHbIe B Kaccerax. K oro6panHbiM mpofam u3 J03aTtopa
npubasasoT no 90 mMa peakTuBa b ¥ B36aATHIBAIOT OT PYKH.
Uepes 10 MuH npuctymaiotT K ¢dorokoJopuMeTpuposanuio. Oxpa-
CXa pacTBOPOB yCTOHWHBA B TeueHHe CYTOK. Kosopumerpuposa-
HYe NPOBOISAT ¢ KPACHBIM CBETODUIBTPOM.

B ocraBumeMcs «uabTpaTe oOmpereNsiOT KaJlud Ha IJaMeH-
HOM ¢(oToMeTpe. B 1eafX SKOHOMHH pPEaKTWBOB IIPH KOJNOpPUMeET-
pHueckoM ompeneneHny docdopa 00beM BBHITAKKH IS OKDALIH-
BaHUS MOXHO yMEHBUIHTb A0 b MJ, a 00BeM peakTHBa b — 10
45 ma. O6pasuoBble pacTBOPH IUKaJbl OTOHPAIOT M OKpaMIMBa-
10T TOYHO TaK e, KaK ¥ NOYBEHHblE BBITAXKKH.

OpraHu3zanus ¥ npoeejeHue padoT HA MOTOUHOM JUHUH

Ha noroke mo omnpeeseHyIo NMOABHIKHOTO ¢docdopa H Kaaus
no metony YUnpukoBa paGorTaloT 5 aHaJHTHKOB.

[TepBoift aHaluTHK OGepeT HaBeCKH NMOYBH MO 4 T Ha Becax
BTK-500, nepecbinaer ux B GaHKH, YCTAHOBJEHHBIE B LeCATil-
MO3ULOHHBIE KaCCEThl, U 3aNMCHIBaeT HOMepa o6pasioB B Beio-
MOCTB.
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Bropofi aHaJHTHK H3 1eCATHNO3aLHOHHONO J03aTOPA NPHIH-
BaeT K HaBeckaM MOYBH OJHOBpeMeHHO B 10 Ganox mo 100 Ma
0,5 1. pacrsopa CH;COOH. Omn ke 3arpyxaer KacceTsl B poTa-
TOp, IJe MPOBOAHUTCA NepeMelINBaHHe NOYBH C PACTBOPOM B Te-
yeHHe | yaca, a moc/ie nepeMelllHBaHMSI Da3rpyxaerT pOTaTOP.
Cycnensuu orcrampaiorces 18—20 uacos (X0 cienyomero aus).

Ecnu  uomonesyercs  BeTpAXHBaTeNb ¢ BO3BPaTHO-NOCTyMa-
TeJbHbIM JBHXKeHHeM, B36aJThIBAHNE IDOU3ZBOLMTCH B MOJOYHBIX
O6yTHIIKAX eMKOcTbio 200 MA B TODU3OHTANLHOM TNOJAOKEHHW
¢ nocaenywomum 18—20-4acoBHIM OTCTaHBAaHHEM MDH  BepTH-
KaJbHOM TIOJIOKEHHH GyTHIJIOK.

Tpernii aHaIUTHK Ha CJHeRYIOUMA 1eHb NPOBOAHT HILTPO-
Banue Ha (QHIbTPOBAJBHBIX ycTaHoBKax. OH Xe INpHLEM-L03a-
TOPOM HJIM MEIHUHHCKHM InpHieM or6upaer mo 10 Ma BRITAXK-
KA B YHCThle GaHKM 18 Nocaexyloulero oxpampsanus. Ocras-
mniics QUALTPAT HCMOJNB3YIOT /s ONpeReJeHHs KaJHs.

Bropoit aHaJIWTHK OKDAlIMBAeT BBITSXKKH, NPUJIHBAs 103aTO-
pom 90 ma peaktuBa b.

YersepThifi aHaauTHK uepe3 10 MuH (BpeMs, HeoGXxommMmoe
Ias cTabunu3auuy OKpacku) ompegeasier ¢ochop Ha dorosiex-
TPOKOJIODHMETpe ¢ IPOTOYHON KIOBETOl.

TaThii aHANHTHK onpelensieT Kajauil B BHTSAXKKAX Ha muia-
MeHHOM ¢oToMeTpe.

Bce pacmBoprl, HeoGxoauMble s paboTel o Merony Uupu-
KOBa, FOTOBAT YETBEPTHIH M NATHIA aHAJHTHKH.

XosocToe ompeneseHHe TIPOBOMAT MapaJeJbHO C HCTLITYye-
MBLIMH BBITAXKKAaMH H BBHYHTAIOT €ro 3HayeHHe H3 De3yJbTaToB
aHaJu3a.

OueHka pe3yJibTaTOB aHajlH3a

JlomycTHMBle PacXOKAEHHS MexKIy pe3y/abTaTaMH ompefeJe-
HHS NOIBHXKHOPO ¢oodhopa B mouse no merody Umpnxosa mnpu-
BefeHsl B Tabuune 13.

Ta6anua 13
Conepxanne P20s, MI/Kr nOYBH
0—50 | 50—100 | 100—150] 150—200] >200
Kourpoas
JOTyCTHMblE DACXOXAEHHS MEXIY pesyib-
TaTaMH,
BuytpunabopaTopHslii 20 15 15 15 ’ 15
BHzml;-mﬁ P 20 20 20 20 20

JlomycTHMBIe DacXOXKIeHHs MexNy pesy/lbTaTaMH ompejene-
HHs NOABMKHOTO KaJHg ‘B IouBe mo Meropy Yupukosa npuse-
neHsl B Tabaunue 14.
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Ta6auna 14

Conepxanne KoO, MI/Kr NOuBE
Kortpors 0—50 l 50—100 { 100—150, 150-200! >200
JIONMYCTHMBlE PACXOXASHHS MEXAY pesyJb-
Tatamu, Y%
BryTtpuiabopaTOpHLIi 15 15 ‘ 10 ' 10 10
Bremnui 20 20 15 15 15

ONPENEJNEHUE NOABU)XHBIX $OPM $OCPOPA
H KAJIUA B NOYBAX MO METOLY MAYUTHHA

IIpunnun MeTona. MeTos OCHOBaH-Ha H3BJICYEHHH NOJ-
BUXKHBIX hopM dochopa M Kajusi U3 moyBhl pactBopom 1%-Horo
YTJIEKHCIOTO aMMOHMS NPHM OTHOLIEHWH MOYBBI K pacTopy 1:20,
BpeMeHH BCTDPSXMBAHWS DO MHH M OTCTAMBAHUH B TeueHue 18—
20 vacos. Wssneuenne ¢ocdopa ¥ Kaaus H3 IOYBH NPOBOAAT
npn remneparype 25%2°C. Onpenenenne dochopa B BHTIKKe
¢ OTOKOIOpHMETPHUeCKOe MO HHTEHCHBHOCTH OKpackKu Mosubie-
HOBOH cmHH. B KauecTBe BOCCTaHOBHTENA MONHONEHA HCIOJIb-
3yeTcst acKOpOMHOBAs KMC/JIOTa B HPHCYTCTBHH CYDPbMbI, BHITIOJ-
HAOLIEH pOJb KaTanusaTopa. BEITAXKKH, OKpalleHHbie OpraHi-
YeCKHM BeINeCTBOM, O00eCUBEYHBAIOT, OKHC/IAA HNEPMaHTaHATOM.
Kannit B BEITAXKKE ONpefefsioT Ha mJaMeHHOM (oTOMeTpe.

Ipu6Gopul 1 060py0BaHKE NOTOUHON JHHHH

Becet BTK-500 (BJIKT-500 2) musi B3THS HaBECOK IIOYBHL.

Jo3aTop AecATHNO3HUMMOHHBINA [Js NPHIMBAHHS K HaBecKam
noyBsl no 100 ma 1%-Horo pacTBopa YIVIGKHCJIOTO aMMOHMS.
Touynocts mosuposanns He Huxe 2%.

BritoBrie Gankun emroctbio 200 ma, 'OCT 5717—51 uan
OyTHIKM TpafyHpoBamHble emkxocteio 200 mu, [OCT 10117—62.

Kaccersl fecATHNOSHIMOHHBE A5 GBITOBBIX GaHOK (uin Oy-
THIIOK) .

Poratop (P-120) jnss B36ajaThiBaHUA NOUBEHHOH CycNeH3uH,
¢ oGopoToM emkocTelr ma 360°, ¢ uuciom o6oporoB poropa 30—
40 o6/MMH WJIH BCTPSXHBaTelb € ‘BO3BPATHO-IIOCTYNATEIHLHBIM
IBHXKEHHeM, C 4acToTofl Kole6aHWfi WDPH BCTPAXHBAHHH — 75
IHKJI0B B MHHYTY.

TepMocraT ¢ aBTOMAaTHUECKOH 'PeryJIMPOBKOH TeMIlepaTypht
IVIS BHULEPKUBAHHUS [IOYBEHHOH Cycnensuu mpu 25+2°C,

VeranoBKH GHILTPOBAJbHBIE 1eCATHIOSHIHOHHEE.

Inpuu-g03aTop eMKOCTbIO 15 MJI MM LINPUIL MeXHIHHCKUN
g orbopa TOPUHH (QuIbTpAaTA WPH omnpefeseHud docdopa.
TounocTs goswpoBakus He Huxe 1%.
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Jl03aTop eMKOCTbIO 2 MJI IJIfi CMECH CepHOi KHCJOTHL H Iep-
MaHraHaTa. TOUHOCTb JO3MpOBanusa He Hixe 1%,

Kaccersl meCATHIO3HUHOHHBIE W3 HepXKaBelollell CTald ¢
KOHMYeCKHMH KosabaMmu eMKocTbio 100—{150 mur,

YcraHOBKa AJIS HaTPeBaHHUsS KOJG B KacceTax.

J103aTOp decATHNOSHUMOHHLIA 1is JoGaBiaeHus 36 Ma okpa-
HMIHBAIOLIEr0 peaKTHBA NPH ompeneneHHu ¢oodopa. Tounocrs
A03upoBaHus He Huxe 1%.

DOTONEKTPOKOJIOPHMETD C NPOTOYHOH KIOBETOH JAJjsi Ompe-
penenus doodopa.

Inamennniil horoMeTp JJIst onpelefeHds Kajius, JONyCcTHMO
HCIOIb30BaHME IIIaMeHH: mMpomaH-G6yTaH-BO3AyX, CETeBOH ras-
BO3{1yX, OEH3WH-BO3AYX, aLeTHICH-BO3LYX.

PeaxTHBhl

Awmmonnit yraekucanfi, TOCT 3770—64, x.u.

Kanmit mapranuesokucauit, TOCT 4527—65, x.4. uau 4.x.a.

CepHasg xucnora, yu. Bec 1,83—1,84, TOCT 4204—66, x.4.

AvMounit monuw6zenosokucibit, OCT 3765—72, xu. wuiH
v.1.a.

Kanuii cypsmsinopunnoxuciabiii, MPTY 6-09-3790—67.

Ackop6unHoBasi KucjaoTa.

Kanuii dochopuokmeanii ognodaMemenueii, [OCT 4198—
65, x.u.

Kanu# xaopucteiit, TOCT 4234-—69, x.u.

Bona gucrunanposansas, 'OCT 6709—72.

MerunoBriii opaHxesnit, naaukartop, TOCT 10816—64.

Bymaxubie QHIBTPHL.

HNpuroroBiende PacTBopoB

1. 1%-un# pacrsop (NHg)2COs: 10 T comu  pacTBOPSAIOT B
JMCTHJIIHDOBAHHOH BO4e H IOBOAAT o6beM pactsopa [mo 1 ..
Iepen BssiTHeM HABECKH COJb M3MeJbUYalOT M XOPOIIO mepeMe-
LIMBAOT, YTOOH oHa Oblia OMHOpPOMHA IO cocTaBy. KamepsioT
pH npuroroBiieHHOro pacTBOpa MOTEHIHOMETPHIECKH.

1) pH 9,0: 10 Ma moayuewHoro pacrsopa Turpyior 0,1—
0,2 u. pactsopom HCl nmo mermmopamaky. Ecam HopMauabHOCTH
menbue 0,188 u. (0,90%), npumbasasiior (NH,).COs, mosoxs
goumenrpauuio o 0,208 m. (1%). JlomycTHMB KoJde6aHHS KOH-
uentpauui B npexenax 0,95—1,05%.

2) pH wmenbme 9,0: pacTBop MOBOAAT KPENKHM aMMHaKOM
no pH 9,0 1 nanee nmocTymamoT, Kak B myHKTe 1).

HoBsencune pacreopa J0 TpeOyeMOil KOHIeHTpauu.. Eciu
npu pactsopernu 10 r (NH4)oCOs B 1 1 auCTHINIHPOBaMHOM
BOZBI nOJMyualoT pactBop, uMmelomui pH 8,0 u koHmeHTpanumio
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0,121 u. (0,58%), To moctynawoT caemyiomuM 06pasoM: JOBOIAT
pH pacmsopa wxkpemkuM ammuakoM 10 9,0 H OTTHTPOBBHIBAIOT
0,1 u. uan 0,2 H. pacrsopom HCl. HomycTHM, KOHLEHTpaUHsA pa-
creopa 0,178 u. (0,85%). Hast Toro yToGbl JOBECTH KOHIEHTPA-
muio x1o 0,208 H., wHeobxoxumo ee yBeauwuntb Ha (0,208—
0,178) 0,030 n. Tax xax 10 r ucxomHo# conu co3gaer B 1 1 KOH-
uenrpanuio 0,121 H., To cnemyer po6aBHTh elie X T COJIH, YTOOHI
nonyuuth pactsop 0,030 &.

0,030-10
0,121

CaenosatesbHo K 1 /1 pacTBOpa HyXHO J06aBHTh 2,48 T cosH.
ITonyueHHYI0 KOHLEHTPAUHMIO TNpPOBEpSIOT IOBTOPHHIM THTPOBA-
HHEM.

2. 30%-ubii pactBop HpSOs: 165 MJ KOHUEHTPHPOBAHHOM
H,SOs mocrenenno npunusalor K 835 M JHCTHIIHPOBAHHOH
BOIb. PacTBOp roTOBAT B TEpPMOCTOHKOMN mocyue.

3. Pactsop KMnO,: 17,5 r coiu pacTBopsiioT B IHCTHIIHPO-
BaHHOH BOJe, 10Boxs 06beM g0 1 J1.

4. Cmecp pacrsopoB HpSOs u KMnQ,: pacTBopbl, IpuUTOTOB-
JeHHble 0 NYHKTaM 2 M 3, CMEIIHBAIOT B COOTHOIIeHHH | :2,5.
PacmBop roToBsIT B [éHb NMpOBEeIEHHSI aHaJH30B.

5. OxpawHBawIyuil pacTBop:

a) 6 r MoIHOIeHOBOKHCJIOrO aMMOHHS pacTBopsioT B 200 M
JUCTHIJHPOBAHHON BOAB! TIpU CJ1a6OM HarpeBaHUH,;

6) 0,145 r cypbMAHOBHHHOKHCJOTO KaJiMsl PACTBOPAIOT IPH
cnabom HarpeBaHuu B 100 Ma1 AMCTHIIHDOBAHHOH BOIHI;

B) 70 Ma xouueHrtpupoBanuor HsSOs (yz. Bec 1,835 mpu
20°C) mocrenenHo mpuauBaloT K 430 MJI JIMCTHIAMPOBAHHON
BOIbl. PacTBOp TOTOBAT B TEPMOCTOHKOH Tocyule.

PeaktuB A nojyqaior, cMellaB OXJaxKIeHHble 10 KOMHATHOI
TeMIlepaTypsl pacTBopsl @, 6 u 8. OO6beM peakTHBa JOBOAAT A0
1 /1 QUCTHAJIMPOBAHHOM BOAOH W mepeMemnBaior. PeakTus nena-
10T B 3aMac ¥ XPaHAT B CKIAHKE U3 TEMHOTO CTeKaa.

PeaktuB B: pacrBopsiior 2,33 © aCKOPOHHOBON  KHCJOTD!
B 222 MJ peaxkTHBa A M J0BOAAT OO'BEM JHCTHIIHPOBAHHOH BO-
poi go 1 . PacTsop rotosAt B IeHb TPOBENEHHS aHaJH30B
H HMCMOJBBYIOT IJIsi OKpallMBaHUS IOYBEHHBIX BBITSAXKEK M INKa-
2bpl 06pas3nOBbIX PACTBOPOB.

[IpuroroBieHde 06pasnoBLHX PaCTBOPOB /il OTpeeeHHs
P,Os: 0,1917 © XHMHUYeCKH YHCTOTO OJHO3aMellleHHOro ¢ocdara
kaaus (KHoPO4) pacrsopsiior B 1%-HoM pactBope (NH,)2COs
B MepHO# konGe emrocteio 1000 M. ITodydeHHBIH CTaHAapPTHHIA
pacrBop comepxur 0,1 Mr PsOs B 1 M K SIBASETCS HCXOQHBIM
IS TPUTOTOBJEHMS 3amacHOM IUKanbl 00PasLOBLIX pacTBOPOB.

 Jnis npHTOTOBJeHHS 3amacHod 06pasmoBOH WIKajabl B Mep-
Hble KOJM6H e€MKoCTbio 500 MJI OTOHMPAIOT KOJIHUECTBA HCXOXHOTO
pacrsopa KHpPOy, ykasanusie B Tabauue 15.
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Tab6auuma 13

Ne o6pasuosoro pactsopaj | 2 3 4 5 6 7 8

O6bem wucxomnoro pa-| 2,5 5} 7,51 10 {12,511 15 ] 20 25
creopa KHoPO4, Ma

Counepxanue P,0;.| 10 20 {30 40 | 50 60 | 80 100
MI/KT TOYBHI

O0beMsl pacTBOPOB J0BOAST A0 MeTox 1Y% -HbiM pacTBOpoM
(NHy4)2COs.

PaGouyio 1mKany roToBaT exkexHeBHO, oTOHMpas B Kaccerty
C KOHHUYECKMMH KON0aMH M3 3amacHOM WIKajbl aJHKBOTY TaKOTO
Xe o0beMa, KaK M3 HCMNBITyeMBIX BBHITAXKeK. OKpamusaoT o0-
pasuoBble pACTBOPHI INKAJbl TaK Ke, KAK M BBITSKKH H3 HOUYBBIL.

I[IpuroToBieHnue 06pPa3mOBEIX PAacTBOPOB s
onpenenenus KqO: 0,7915 r xumuueckm uuctoro KCl momemaror
B MepHy10 Koa6y eMkocTbio 1000 mr, pactsopsioT B 1%-HOM pa-
ctBope (NH4)2COs, noBoas o6bem pactBopa o 1 Ji. PactBop co-
aepxut 0,5 Mr KoO B 1 Ma ¥ gBAsieTCs HCXOAHBIM [JI5 IPHIOTOB-
JIeHHS] 3allacHOH IUKaJ/bl 06Pa3lOBbIX PacTBOPOB.

s mpHroTOBJEHHST 3amacHOH IIKa/Jbl B MepHble KOJIGH eM-
kKoCcTbl0o 500 MJ OTOMPAIOT KOJHYECTBA HCXOTHOTO pacTBopa
KCl, yxasannste B Tabanue 16.

Ta6auna 18

Ne o6pasuosoro pactsopal I | 2 3 4 5 6 7 8 9

O6bem wucxoanoro pa-| 0,5 1 2 3 51 10] 20| 30| 40
creopa KCI, mMa

Copepxanue K20,110 20| 40 { 60 | 100 | 200 | 400 | 600 | 800
MI/KT MOYBBI

O6beMbl pacTBOPOB AOBOASAT A0 METOK OT(PHABTPOBAHHEIM
1%-ubiM pactBopoM (NH,)2CO;.

Xonx ananmusa

Ha Becax BTK-500 (BJIKT-500 ¢) oTBemmBaiT 1mo 5 T BO3-
JAYIIHO-CYXOH IIOUBLI, DPa3MOJIOTOH H IPOCEAHHOH Hepe3 CHUTO
C OTBEPCTHAMH IHAMETPOM 2 MM H NepechilaloT B OYTHUIKH eM-
KocToio 200 MJ, ycTaHOBJIEHHBle B AeCATHNO3HUUOHHBIX Kacce-
Tax. M3 mecATHIO3HUNOHHOTO A03aTOPa NMPHIHBAIOT K HABECKAM
mo 100 ma 1%-noro pactBopa (NH4)2COs, 3akpeiBalOT GyThHLIKY
npo6kaMH ¥ B30aJTHIBAlOT 5 MHH Ha BeTpsAxuBaTene. Kaccerw
¢ OyThJIKaMH MOXHO 3aMeHHThb KAaCceTaMH ¢ OLITOBbIMH OaHKa-
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MU, a BCcTpsxuBaTenb — poratopoM (P-120). ITocne B3GantsiBa-
HHS BBITSIKEK KacCeThl TIOMENAI0T B TEPMOCTAT H OCTABJASIOT HX
npu 25+2°C ma 18—20 waco. Ha caenyomuil 1eHp xacceTst
BCTPSIXHBAIOT OT PYKH H (PHIABTPYIOT cycrneH3ud. M3 uabtpa-
TOB ILNPHUEM-I03aTOPOM OTOMpaloT MpobH mo 15 M B KOHHYe-
CKHe TepMOCTOHKHMe KOJOLI, YCTAHOBJEHHBIE B KacceTaxX M3 He-
pxagetomeli craan. K npobGaM BHITSKeK TpHGaBJASIOT I034aTO-
pom no 2 ma cmecd HeSO4 m KMnO, m KunsATST pacTBOpH Ha
HarpesaTeJbHONH ycTaHOBKe B TeueHHe 2 MuH. ITocie oxjakie-
HUSL B KOJaObl NPHIMBAIOT MO 36 MJI OKpAIIMBAIOMEr0 peaKTHBa
H II€pPEeMelIHBaIoT.

®DOTOKONOPHIMETPHPYIOT PAaCTBOPH IIPH KPAaCHOM (CBETO-
¢uaptpe He paHee, yem depe3 0 MuH mocJe OKpamIMBaHHA.
B Teuenne mocaeaymomux 2,5 yacoB OKpacka INpaKTHUeCKH He
MeHseTcs. ’

B ocraBmemcs QuiabTpaTe OnpeleNsIOT KaJdHil Ha IIaMeH-
HOM ¢oToMeTpe.

Opraﬂusauml M TIPOBEAEHHE AHAJAu3a Ha TOTOYHOH JHHHH

Ha noroke no ompemenenuio nogBmxHHX ¢GopMm  docdopa
H KaJjugd paboTaloT CeMb YeJOBeK.

TlepBrlfi aHAJHTHK OTBEUIMBAeT 5 I BOSlIy’HIHO—CYXOH TIOYBEI
na pecax BTK-500, nepecbimaer ux B GyTbIKH H 3anUCHIBAeT
HOMepa 06pasuoB B BELOMOCTb.

BTopofi aHaJHTHK TpHJAMBaeT K HaBECKAM IOUBHI M3 JIECSITH-
NO3UIHOHHOTO n03aTopa OXHOBpeMeHHO B 10 GyTeuiok mo 100 mx
1%-nmoro pacreopa (NH,)2CO;, sakpeBaet OyTHJIKM H IoMe-
LiaeT KacceThl B POTATOP WM BCTPSAXHBaTeIb I8 B30asTHIBA-
HHS] TIOYBBL C PacTBOPOM B TeueHHe 5 MHH. 3aTeM CTaBUT Kac-
ceTsl B TEpMocTar.

Tperu#t aHaNMMTHK Ha CJAQIYIOUIUH JeHb BHIHHMAeT KacCeThl
W3 TepMOCTaTa, BCTPAXHBAeT MX OT PYKH M (UIBTPYeT CyCIeH-
3uH Ha OGHUJIBTPOBaJbHBIX YCTaHOBKax. OmGHpaeT MIIpHIEM-10-
3aTOPOM IO 15 MJI BEITSKKH B KOHHUECKHE TEPMOCTOHKHE KOJIG 5l
emMkocTei0 100 MJ, ycTaHOBNeHHBle B KaoceTaXx M3 HepiKaBelo-
mei#t cranu. Kaccersl ¢ ocTapmuMcs ¢uiAbTPATOM OTBO3HT Ha
J1a60paTOPHBIX TesleXkXKaX K IJTaMeHHOMY GOoTOMETpY.

UeTBepThlfi aHAJHTHK JO3UPYET B BBITAXKKH 110 2 MJ CMecu
HySO4 1 KMnO4 ¥ Ha cneuyasbHBIX HAI'peBATEJbHbIX YCTAaHOB-
Kax NPOBONHT OKHCJEeHHe OPraHWYeckoro BeIeCTBA BHITAXKKA
NpH KHNSTYCHHH B TeUEHHe 2 MHH.

IlaThii  aHaJHTHK TIOCAe  OXJaxXJIeHHs NpO6 NpHIxBaer
B K0JI6H 0 36 MJ OKpamIHBAIOIIET0 pPeaKTHBa.

Mecroft ananutuxk wepes 10 MuH nocie npuGaBieHUs OXKpa-
HIMBAIONIETO peaKTHBa OmpenesasieT comepxaHue «pocodopa B
npobax Ha (OTOKOJOPHMETPE C NPOTOYHOH KIOBETOH.

CenbMOH aHANHTHK ONpelessieT B <HHJAbTpPaATe KaJHil Ha miaa-
MeHHOM ¢oTroMerpe.
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Ilectolft u cexbMOf aHaJHTHKH TOTOBAT BCe PACTBOPH, Heol-
XOAHMble JJI aHaJu3a.

XosocToe omnpejeseHne NPOBOIST NapaieNBHO C HCHBITye-
MBIMYM BHITAXKKAaMH H BHUHTAIOT ero 3HaYeHHe H3 pe3yJabTaToOB
aHalu3a.

Bapunant nas 6ecuBETHBIX BBLITSXKEK

B BecuBernpix BHITAXKKax ompemensior docdop Ges oxucie-
HHS OPTaHHUECKOTO BellleCTBa. KOJHYSCTBO KHCIOTH, HEOGXONU-
Moe Jus HeHTpaJu3alHh YIVIEKUCJIOro aMMOHHS, H0GaBJSIOT
B peakTHB A.

OxpamuBaioumui pacTsop:

a) 6 r Monu6IeHOBOKHUCIOIO AMMOHHS pacTBOPsioT B 200 M
JMCTHIANMPOBAHHOMN BOAB NpH c1aboM HarpeBaHUH,

6) 0,145 r cypbMSHOBHHHOKHCIOTO KaJHSl DacTBOPSIOT IPH
c1ab6om narpeBaHud B 100 MJ ZUCTHINHPOBAHHOH BOALI

B) 80 Ma xouueHrpuposarHoit HeSO, (ya. Bec 1,835 mpn
20°C) mocremesHo mpHAHBAIOT K 420 MJ NHMCTHIIHPOBAHHOH
BOJBEI, PACTBOP TOTOBSAT B TEPMOCTOHKOH mMocyie.

PeakT#B A NONY4alOT TPH CMEIUHBAHHH OXJIAXIeHHHIX {40
KOMHATHOH TeMIepaTypnl pacTBopoB g, 6 u 8. O6BemM peakTHBa
AOBOXAT 10 1 J1 DHCTHIIHDOBAHHOH BOXOH H {€PEeMEIUHBAIOT.
PeaxkTuB rotoBAT B 3amac M XpaHAT B CKJAAHKE H3 TeMHOTO
CTeKJa.

Peakrtue B: pacrsopsioT 1,17 ©  ackopOuHOBOM  KMCJIOTH
B 222 Ma1 peaktHBa A W J0BOAAT 06BEM IMCTHIJIHPOBAHHOH BO-
no# g0 1 .

Xon aHaau3sa

Ot6upatoT wWnpuueM-103aTopomM no 15 Ma guibtpara B OH-
ToBHle GaHKM, TyIa Xe NpuauBaloT 35 M OKpauIMBaIOIEro
PeaKTHBa, XOPOLIO MepeMemnyuBaloT u ueped 10 MuH doroxosno-
PHMETPHPYIOT.

Ouenka pe3yapTaToB aHajau3a

JlonmycTHMbIe DPacXOXKIEHHST MexJAy pesyJabTaTaMy ompede-
Jgenuss ¢ocpopa mo Merony MauurnHa npHBefeHH B Talmau-
ue 17.

Ta6barunma 17
Conepxanne P05, MI/KT NOUBH
— —. 45—
Kontpors <15 | 15-30 [30—a5 [45—60 | >60
ZIOTYCTHMEIe PACXOXKAEHHS MEXAY pPe3yib-
Tatami,

BryTpuaa6opaTopHbIH 35 t 25 20 20 20
Brewnnit 40 l 30 20 20 20
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JonycTuMble DacXOXKASHHS MeXAy pesy/jbTaTaMH olpeje-
JeHHs Kajaud N0 Merony MauwrnHa npuBeleHs! B TaGauue 18.

Ta6auna 18

- Conepxanne K0, Mr/Kr nousst
Koxpors 0—100 | 100—200] 200—300] 300-400[ >400
NONYCTHMEIE PACXOXKAEHHS MEXAY Pe3yib-
Taramu, Y%
BuyrpuaabopaTopHbtii 10 10 10 10 10
Breuwnnit 20 20 13 15 15

ONPENEJIEHHE NMOABU)XHbIX ®OPM $OCPOPA
H KAJIUA B MOYBAX MO METOAY 3THEPA-PHMA
(DL-METOQN)

Mpusunun merona. MeTol OCHOBAaH Ha H3BJIEUEHHH H3
MOYBHl HOABHXHLIX (opm pocdopa u xanus 0,04M pacTBopom
MOJIOYHOKHC/IOTO KaJsbuus, 3a6yipepennoro xo pH 3,6—3,7 cous-
HOH KHCJIOTOH IPH OTHOIUEHHWH nouBbl K pacTtBopy 1 :50, Bpeme-
HH BCTPsAXHBaHHUs B TewenHe 18—20 wac. Onpenenenne dochopa
B BBHITSI2KKE — (POTOKOJOPHMETPHYECKOE N0 HHTEHCHBHOCTH OKpa-
CKH MOJHUONeHOBOR cuHHM. Jl1si OKpalIMBaHHS BBITAMKKH HCIOJb-
3YIOT cMecb BOCCTaHOBHTeJed, 06ecrneyHBalOKX NOJyYeHHe CTa-
6unbHOfl oxpacku. OmpefiesieHne KaJsiHs IPOBOAST Ha NJaMeH-
HOM IpOoTOMETpE.

Mpu6opyl u oGopynoBaHue

Becst BTK (BJIKT-500 &) asisi B3sTHs HaBECOK IOYB.

Ho3aTop 1ecATHMO3MUMONHEIE IS NPHJIMBAHUS K HaBeckam
moyBsl no 200 ma 0,04M MoOJOYHOKHCJOrO KaJiblus. TOUHOCTHL
f03upoBaHua He Huxe 2%.

Porarop-B36aareiBatens xa 400 GYyTBUIOK, C YIJIOM HaKJ0HA
B 45° 30 06/MuH.

HInpuu-gekantarop asas oréopa 15 Ma BHITSXKKH. TOYHOCTL
nosupoBaHua He Huxe 1%.

Hlnpui-go3aTop Aad A0GaBJEHHS MOJHOGAEHOBO-METONOBOM
CMECH M XJIOPHCTOrO 0J10Ba. TouHOCTL fO3MpoBaHUS He HHXKe 1%.

Inpun-n03atop gias JQ0GaBAeHHs] LIABEJIEBOKHCIOTO aMMO-
HHSL JJIsi OCaXIEHHs Kaubiys. TOWHOCTH IO3MPOBaHHA He HH-
XKe 10/0.

DOTOKONOPHMETD C TPOTOYHOH KIOBETON /IS oONpejpeeHus
docdopa B MOUBEHHOM BHITSIKKE.

@ortomeTp MAaMeHHBIH 15 ONpeNe]eHHs Kajusi B IOUYBEH-
HOH BBHITSIXKKE.

PeakTHBBI
Kaapuuit monounokucawniit, MPTY 6-09-3380—67, x.u.
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Conanas kuciora, ya. sBec 1,174—1,185, T'OCT 3118—67,
X.4. WIH u.j.a.

Meroa.

Hatpu#i nupocepunctokucanii, TOCT 10575—63, u1.a.

Avivonnit MonuGaenosokucanili, TOCT 3765—72, xu4. uIu
y.j.a.

OunoBo Byxaopucroe, NOCT 36—68, u.x.a.

OaoBo MeTaainyeckoe rpanyiaupoanHoe, MPTY 6-09-481—
63, u.1.a.

Avmvonr¥ masenesokucanit, TOCT 5712—67, x.4. uau u.n.a.

Awmmuax sogubiit, 'OCT 3760—64, ui.a.

Kanuit pochoprokucaniit onnosamemennsifi, FOCT 4198—65,
X.4.
Kanwuit xnopucrwit, FOCT 4234—69, x.u.
XnopodopM, F'OCT 3160—51, x.u.

Boaa nuctuanuposanunas, 'OCT 6709—72.

IpuroroBienue pacreopoB

I. PacrBop la naxramiblit: 120 © XHMMYECKH UHCTOTO MOJIOY-
HOKHCJIOTO KaJIbIHA pacCTBOPSIOT Npu HarpeBaHuu B 700—800 M
JAUCTHNIHPOBaNHOA BoAbl. 3areM mpuamsaioT 80 Ma S5H. pacrtso-
pa HCl u mocie oxnalenust pOBOAAT IUCTHJJIHPOBAHHON BO-
Jo# 10 1 1 (pH pacrtsopa 3,2). PactBop MOXeT XpaHHThCS
0KO0JIO Helend. [l TpeJoXpaHeHHMs OT pasJoXeHHss MHKpoOp-
raHu3MaMy K HeMy JpobaBiasioT 1—2 xamim xsaopodopma.

PaGounit pactBop 16 COyXUT AJAf MOJNYdeHUS BBHITSKEK, erd
roToBAIT paz6aBiaenuem pactBopa la B 20 pa3. dasg 3roro 50 M
pacrBopa la pasz6aBiasdiOT JIHCTHIJIHPOBaHHONH Bomo# xo 1 a, pH
pacreopa 3,5—3,7.

2. PactBop 2a: 119 TPHUTOTOBJNEHHS 3aMacHOTO pacTBOpa4-
MeToJa B MepHON koabe emkocteto 1000 M pacTBopsaoT B
300 Ma AHCTH/INNDOBaHHOM BOAbI TMPH HArPeBaHUM 2 I METOJA
n 274 r NagS20s. [Tocne oxnaxkaenus o6beM pacTBopa JOBOIAT
O MeTKH AMCTHJJHMPOBaHHOH Bofo#i. PacTBop He GHILTPYIOT,
TaK KaK MyTh OLICTPO OTCTaMBaeTcs. B MIOTHO 3aKPHITOH CKJISH-
Ke KODHYHEBOTO CTEKJa M B TEMHOM MecTe 3TOT PAacTBOP MOXKeT
XpaHUThCs OKOJIO Mecsima. PaGoumii pacrsop 26 roToBAT pas-
6aBneHHeM OZHOTO oGBeMa pacTBopa 2a TpeMms ofbeMaMu IH-
CTHJVIMPOBAHHOH BOXHI.

3. PactBop 3a (MOnuGHEHOBBI peakTWB): AJs IPUTOTOBJE-
HHS 3allacHOro pacTeopa 3a B JIMTPOBOH MepHOH K0Ja6e pacTBo-
psaor npu HarpeBaun (Zo 50°C) 50 r MoaIu6AEHOBOKHCIOTO
aMMoHHst mpuMepHo B 800 MJ IHCTHAJHDOBAaHHOH Bou. Pa-
CTBOp OXJaXKAAlOT ¥ JAOBOIAT JIHCTHIJHDOBAHHOH BOIOH HO
MeTkH. B MI0THO 3aKpBHITOH CKIAAHKE KODHUHEBOTO CTeKJAa pa-
CTBOp COXpaHseTcss AnuTesbHoe BpeMa. PacrBop 36: oxuH 00b-
eM 3amacHoro pacrsopa 3a pasbaBisioT 4 o6beMaMH JIHCTHIIU-
pOBAHHOH BOIHL
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4. MovinGAeHOBO-METONOBAS CMeCh: cMelwBaT 1 o6beM pa-
CTBOpa 26 ¢ oxHuM oO6beMoM pacrBopa 36. B nuaorHO 3axphitoft
CKJISTHKe KODHUHEBONO CTeKkJa MOJyYeHHBIi DacTBOP COXpaHfer-
€A HeCKOJNbKO Heflesb. IlosBaerue cnaGoro CHHEBAaTOTO OTTEHKA
He Melraer aHaJausy.

5. PacrBop xsaopucroro ososa: 3,7 r SnCly-2HO pacrsopsa-
I0T B JHUTPOBOK MepHOH xoxbe B 550 Myt 10H. pacrBopa HCI.
Iocse oxnaxIenns pacTBOp NOBOISAT AMCTH/IINDOBAHHON BOXOH
Io Merku. [Jas Jydiiero coxpaHeHHs pacTBopa B Hero Gpocaior
KyCOYeX MeTaNJHYeCKOrO0 0J10Ba M 3aKpLIBAIOT CKASHKY mnpo6-
KOfi.

6. PacTBop u[aBeseBOKHCAOTO aMMOHMs: 120 r maBeneso-
KHCJIOrO aMMOHHSI PacTBOPSIOT B TPEXJIHTPOBOH Koabe HpH MO-
JOrpeBaHuu NpuMepHo B 1200 MJI IHCTHINMPOBAHHOH BOXHI, J0-
6aBasiior 135 MJa KOHIEHTPHDOBAHHOTO aMMMaka M B3GasThiBa-
1oT. Ilocse oxylaxmeHHs pacTBOP B kojibe AOBOAST MHCTHAJIHPO-
BaHHON BOZOH JO METKH.

7. O6pa3noBmift pacTBop {5 onpexesenus gocdopa: 1,9177
xuMuyeckoro wuctoro KHpPOs pacTBOpslOT B AHCTHINHPOBAH-
HOH BOZe ¥ J0BOAAT 00beM pacTBopa 40 1 J gUCTHIIHPOBAH-
HOH BOIOA B MepHO# kombe. PactBop cojepxur 1 Mr P,0;
B1 M

O6pasmuosut pactsop Qoodara 7a: 100 ma oGpasuosoro pa-
crBopa docdaTta (7) KOBOUAT AMCTHINKHPOBAHHOH BOXO#H mo I .
Pacrsop comepxkut 0,1 Mr PgOs B 1 ma1. PacTBop xpaHsT B Tem-
HOM MecTe B IVIOTHO 3aKPHITOH CKJISHKE.

Pa6ouuit pactrop docdara 76: 100 ma o6pasnoBoro pacreo-
pa (7a) mosomar m0 | J1 AKCTUIAMPOBAHHOH BOIOH B MepHOH
gosbe. Pacrop comepxkur B 1 ma 0,01 mMr P2Os. O6pasuosnie
pacTBOPEl TOTOBAT B MEPHBIX KO/I6aX eMKocTbio 500 Mma
(ragn. 19).

Tabauua 19
g:’é;pﬁfli?e Pacmz}; 1a, PaC'rB;;;l 76, Pacm;)d;;l 7a. }i’;cggfl‘?‘igiig'_
MOYBHI LAT Q0 METKH), M
0 25 — — 475
50 25 50 — 425
100 25 100 -_— 375
200 23 200 — 275
300 25 — 30 445
400 25 —_ 40 435

PactBop 1a — KOHIEHTPHPOBAHHEIA JIAKTATHELIN PacTBOP; pa-
cTBOp 7a — 0GpasuoBLifi pacTBOP, comepxamui 0,1 mr/mMa PyOs;
pacTsOp 76 — o6pa3lnoBuil  pacrsop, comepxammit 0,01 mr/my
P40:s.
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Jns mpuroToBAeHHs paGoueil IIKaJb H3 Kaxno# Koabn Oe-
PYT 45 My 06pasnoBOro pacTBOpa, LOGABJIAIOT H3 GOPETKH 5 M
pacTBopa MOJHOIEHOBO-MeTOJOBOH cMecH M 3 MJI pacrsopa
SnClp - 2H,O (5).

8. O6pasuoBbI# pacTBOp AJsl OIpefe/eHHs Kajusi: Ha aHa-
JUTHYECKHX Becax orBemusaior 1,583 r xumuuecku umcroro KCI,
pacTBOPSAIOT HABeCKY B (IMCTHJJIHDOBAHHOHM BOJe B MepHOH KOJ-
Ge emxocreio 1000 Ma u moBomsAT pactBop mo Merku. IToayuen-
HbIH pacTBop cofiepXHuT 1 Mr KoO B 1 MaI B CHYXHT HCXOAHBIM
JUIST [OCTeRyIoWero pasbasiaeHns.

9. PacrBop KCl, comepxaimuii MOJOYHOKHCJIBIH KaJdbUMi:
B MepHYI0 K016y emkoctsio 100 mu1 momemaror 10 ma paGouero
obpasnosoro pacrsopa KCl (8), nobaBisiioT 5 MJI KOHIEHTDH-
pPOBAaHHOTO JaKTaTHOTO pacrBopa (la) u poBOAST 00bEM WH-
CTHANUPOBAHHOHN BOIOH o Merkd. [lomydeHHHH pacTBOP comep-
xkur 0,1 mr Ko:O B | Ma. O6GpasuoBbie pacTBOPH FOTOBAT B XH-
MHUECKHMX cTaKaHax eMkocteio 500 Ma (raba. 20).

PacrBopsl CMeIIHBAIOT NO MOPSAAKY, MPHBEIGHHOMY B TabJH-
e 20 ¥ ocTaBASIOT Ha cyTKH. Ha ciaexylomuii geHb npospaydble
PacTBOPH  NEKAHTHPYIOT B XHMHYECKHE CTaKaHBl eMKOCTbIO
250 MJI H HCOOJB3YIOT Jis KaJHOpOBKM TuiaMeHHoro ¢oTo-
MeTpa.

Tabaunma 20
Cogepxanne Kq0. Pacrsop 6,
MI/KT THOUBEL Pacteop 16, Ma Pactsop 9, Ma P

0 200 — 40

50 198 2 40

100 196 4 40

200 192 8 40

300 188 12 40

400 184 16 40

PactBop 16 — pacTBOp Aasi SKCTparupoBaHus; pacrsop 9 —
JIaKTaT, CofepXalluil XJOpDHCTBI KaJjHi; pacTBop 6 — pacTBOp
11aBeJIeBOKHCAOT0 aMMOHHUS.

Xox ananu3a

Ha Texmmueckux Becax BTK-500 orsemnBaior 4 r Bo3aym-
HO-CYXOH IIOYBHI, pasMOJOTON M NPOCESHHOH Uepe3 CHTO € OTBep-
CTHSIMH JHAMETPOM 2 MM H IepechilaioT B GYTHUIKH €MKOCTbIO
250 MJI, yCTaHOBJIEHHBlE B IECATHIO3WIMONHHX Kaccerax. IIpm-
JMBAlOT K HaBeCKAM M3 (IeCSITHNOSHIHOHHOIO 103aTOpa Mo
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200 ma paboyero J1aKTaTHOTO pacTBOPa M B36aJTHIBAIOT HAa pO-
Tarope B TeueHue 1,5 yac.

POTaTOp pasrpyzxarmoT H BBITAXKH OCTaBJISAIOT CTOATH HA
18—20 uwacos. Ha cnexyomuft jeHb 3 KaxXKAOH CyCHneH3WM OT-
6upaloT WINPHIEM-1eKaHTaTOPOM B XBa NEHHUHIJIHHOBHIX (Ja-
KOHa 1o 15 My oTcTOsBIIeHCSA BBITAKKYM Ha ompefeneHue ¢oc-
dopa u xanus. B BHTAXKKY, oTOOpaHHyHO HJAA  ONpeleeHHus
dochopa, moGaBAAOT IWAPHALEM-L03aTOPOM 2 MJ MOJIHOIEHOBO-
MeTOJIOBOA cMecH H 1 MJ xjopucroro osnoBa. POTOKOJIODHMET-
PHPYIOT DacTBOPbl NIPH KPaCHOM CBeTOHILTpe He paHee, yeMm
yepe3 30 MHH M He Io3qHee, yeM yepe3 6 yacoB Tocde Jo6asie-
HHSI XJOPUCTOTO OJIOBA.

B BHITAXKKY, OTOOpaHHBIE IJ151 OHpeAeNeHHst KaJjus, npubas-
JSIOT WHIPHLEM-A03aTOPOM N0 3 MJ pacTBOpa LIaBeJeBOKHCIO-
o aMMOHHA M OCTAaBJAAIOT BBITSKKH 10 ciaefywoomero gHa. Ha
CleIYIOUMA IeHp B NPO3PAayHOM OTCTOE ONpeRe/IAIT coJepixa-
HYe KaJud Ha IJ1aMeHHOM (oToMeTpe.

ONPEAEJEHHE NOABW)KHBIX $OPM $0CHOPA
H KAJIMA B MOYBAX MO METONLY
3TrHEPA-PHMA-IOMHHIO (AL-METON)

IIpuHnun MeToZa. MeToX OCHOBAaH Ha H3BJEYEHHH H3
[I0YBBI MIOJBHXHEIX (pocdopa u Kalus CMeChl0 MOJIOUHOH M YKCYC-
HOM KHucJI0T, 3a0ydepennolt no pH 3,7 yKCyCHOKHCIBIM aMMOHH-
eM NpM OTHOLIeHHH NOUYBH K pacrsopy 1:20 m B36aiTHIBAaHHH B
TeueHre 4 wacoB. Onpefenenyie bochopa B BEITAXKKE (HOTOKOMO-
pEMeTpHyecKoe MO WHTEHCHBHOCTH OKPAacCKM MOJHOIEHOBOH CHHH.
B xauecTBe BOCCTaHOBHTeNST MOJNMGIEHA HCIOJb3YeTCS CMeChb
aCKOPOHMHOBOR KHCJOTH M XJopHcToro osioBa. OmnpejiefieHHe Ka-
JIUSl IPOBOJSIT Ha IJIaMeHHOM .(poToMeTpe.

IMpu6opsl u oGopynoBanue

Becnl Texunueckne xBagpantHeie BTK-500 (BJIKT-500 e)
LTSl B3SITUS HaBeCOK MOYB.

Jlo3aTop AecATHNOSHUMOHHBIA I/ NpUIMBAaHHS K HaBecKaM
noyssl no 100 My aMMOHME-JIaKTaT-yKCyCHOKHCIOrO pacTBOpa.
Tounocts J103upoBaHus He HHxKe 2%.

YicTaHOBKH (PUIBTPOBAVIbHBIE AeCATHIO3NIHOHHDBIE.

HInpuier-xo3aTopel A OTGOpa NMOYBEHHBIX BHITAXKEK, A00aB-
JIEHHS] MOJHMGNATHOTNO M BOCCTAHABJMBAIOLIETO PacTBOPOB. Tou-
HOCTD [L03MpoBaHus He HHKe 1%.

QOTOKONOPHMETD C MPOTOYHON KIOBETOH [1Js ONpefeeHHs
tocthopa B MOYBEHHOH BHITAKKE.

®oroMenp MIaMeHHBIH A5 ONpedeseHHs Kajius B IOUBEHHOR
BHITSIXKKE.
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PeakTusbl

Consnas kucaora, ya. sec 1,174—1,185, TOCT 3118—67,
4.1.2.

Ammonuit MoanbaeHoBokucant, I'OCT 3765—72, xu4. uad
u.z.a.

AckopGunoBas kucaora, TOCT 4815—49.

OusioBo aByxsopucroe, 2-soxuoe, 'OCT 36—68, u.x1.a.

Boaa auctunannposantas, TOCT 6709—72.

Kauuii docdoprokucabiii onnosamenennsiit, FOCT 4198—65,

X. 4.
Kaunuii xnopucteist, TOCT 4234—69.

IlpurorosieHne pacTeopos

1. Onpenenenne KOHLUEHTPALlMM MOJOYHOH KHCJOTB: 5 MJI
40%-HON MOJIOUHOM KHCJAOTEI OTGMPAIOT INHIETKOH B MepHYIO
KoJ6y emxocTeio 100 MJ, 1OBOAAT 10 METKH [IMCTH/JIHPOBAHHON
BOAOH ¥ mepeMemynBalOT. Or6upaiorT 5 M NOJYydeHHONO pPacTBO-
pa B KOHHYECKy© Ko0J06y emkocTbio 250 ma, mpubasasior 50 Ma
JAUCTWIIMPOBAHHON BOXbl, 2 xamau 1Y%-sHoro pacrBopa ¢eHoJ-
¢raneysa u orrurposhiBaloT 0,1 H. pacTBOPOM THAPOOKHUCH Ha-
TPHSl J0 CJaa6opO30BOTO OKpallWBaHHA, He HCYe3alollero B Te-
yenre | Mun. HopmanbHocTs uexomgnoi 40%-HOH MOJOUHOM Kuc-
JIOTHl PaCCYHTHIBAIOT N0 popmyse: x=H-B-4,
rae X — HOpMaJbHOCTb HcxoaHoro 40%-Horo pactsopa Mosou-

HOM KHCJOTHI, ML-3KB/MJI;

H — HOPMaJbHOCTb PacTBOPa THAPOOKHCH HATPHSA,
Mr-3KB/MJ;

B — o0beM ruApOOKNMCH HATpUS, NOMENUIHA HA THTpOBa-
HHe, MJ;

4 — x0o3ppuuKeHT, YyHTHIBalOmuH pa3baBieHHe MOJOUYHON
KHCJAOTH, W 00beM pa3GaBleHHOTO pacTBOpa, B3ATHI
Ha THTPOBaHHE.

2. Dkcrparupylomuii pactsop: 7,7 T YKCYCHOKHCJOro aMMo-
Hug pacrBopstor B 500 Ma AHCTH/IIMPOBaHHOH BOAbI, NprbaBias-
I0T K MOJYyU4eHHOMY pacTBopy 17,4 MJ jelsHOH YKCycHOH KHcC-
n0otel 1 100 mr-skB. MOMOUHOH Kuciorsl B Bune 40%-soro pa-
cTBOpa. 3aTeM JA0BOIAT O6bEM pacTBopa A0 | a1 AHCTHIAJIHpO-
BaHHOM BOXOK M mepememnBaioT. TlorpemmocTp M3MepeHHd
o6peMa He Gomee 2%. O6wem 40%-HOH MOJOUHOR KHCAOTHI
(B MJ1) pacCUHTHIBAIOT IIO WpopMmyiie:

100

X = s

H
rae X — o6weM 40%-HOK MOMOYHOM KHCJIOTH, COREpKalUN
100 Mr-sxB. XaHHOTO BeleCTBA, MJI;
100 — YpCca0 Mr-9KB. MOJOUYHOH KHUCJAOTH,
H — HopMasabHOCTh 40% -HOM MOJOYHOMR KHCJOTHI,
Mr-3KB/MJI.



IMonyyeHHBIH SKCTPATHPYIOWUEA pacTBOp HMeeT KOHUEHTpa-
uuio — 0,1 H. mo MosowHo# kuciaore, 0,3 H.— MO YKCYCHOH KHC-
qaore, 0,1 H. — IO YKCYCHOKHCIOMY aMMOHHIO. PacTBOp HCIOJB-
3YIOT B JeHb T PUTOTOBJIEHHS.

3. 5%-HblI pacTBOpP MOJHUGLEHOBOKHCIOrO aMMouusi: 50 r
MO0 eHOBOKHCJIOTO aMMOHHSI pacTBopsiior B 800 ma gucrmi-
JIHpOBaHHOH BOAB, wHarperodl ;10 80°C W mocide OXJaXAeHHA
J0 KOMHATHOH TeMIepaTypsl AOBOIAT OGBEM TIOJYYEHHOTO pa-
ctBopa o 1 J. XpaHAT B NIJIOTHO 3aKPHITOH CKJSHKE H3 TEMHOTO-
CTeKJa.

4. 0,33%-HBI} pacTBOpP MOJHGIEHOBOKHCIOTO aMMOHUS: pas-
6aBasoT 5%-HEE pacTBOp MOJHOIEHOBOKHCJIOTO aMMOHMS JAH-
CTWINIUPOBAHHON BOAOH B oraowenux 1:14. PacrBop rorossr
B JeHb NpOBEIEHHA aHaIH3a,

5. Okpamusawomuii pacTBop: 1,25 r ackOpGHHOBON KHUCIOTH
# 0,35 © XJOPHCTOTO 0/i0Ba DacTBOPSIOT B 50 MJI KOHLEHTPHPO-
BaHHOH COJSHOH KHCJAOTHL H JAOBOAAT OObeM IOJNYy4eHHOro pa-
crBopa a0 100 Ma JUCTHIMMPOBaHHOH BOJOH. PacTBop rotoBsit
B JeHb NPOBeJeHus aHajau3a.

6. ObpasuoBbie pacTBOpH IJ1f ompejenenns dochopa u ka-
JIHA:
a) ucXOXHBIN 06pasmoBulil pactBop: 0,192 r oxHO3aMeleH-
Horo «doodara xaaus u 0,053 r XJOPHCTOTO KajHsl PacTBOPSAIOT
B sKcTparupymomeM pabouem pacrtBope. IToNydeHHBIH HCXOMHBIN
pactsop comepxut 0,1 Mr/ma PyOs u 0,1 mMr/ma KsO.

6) pafouas mKkansa o6pasWOBHIX PACTBOPOB: B MEpHEIE KOJ-
6n emxocteio 1000 Mo oTOmpaloT CJAenyIOIIHe  KOJIMYeCTBa
ucxogHoro ofpasuosoro pacteopa: 0, 10, 25, 50, 75, 100, 150,
200, 250 M, uyto coorBeTcTBYyeT comepxanuio PsOs man KO
B Mr #a 1 xr moussl: 0, 20, 50, 100, 150, 200, 300, 400, 500.

PacTBopsl B KOIGaX AOBOIAT J0 METKH SKCTPATHUDYIOUIHM
pacTBOPOM H HCIOJNB3YIOT Iisi KajJuOPOBKH (DOTO3JEKTPOKOJO-
pHMeTpa u TIaMeHHOTO (oToMeTpa.

B pmenp ananusa oT6upalor u3 paboueil LIKajgnl 06pasmoOBBIX
pPacTBOPOB A7 KaJHOPOBKH (OTO3/MEKTPOKONOPHMETPa TpPOOGHL
TAKOro Xe 00beMa, KaK ¥ 151 aHaJH3HDyeMBIX NMOYBEHHBIX Bbl-
ke, OKpamuBaloT 06pasloBEe DACTBOPHl H (POTOKONODHMET-
PHPYIOT TaK Xe, KaK ¥ BHITSXKH H3 T0YB.

Xopn amaJsiusa

Ha Becax BTK-500 (BJIKT-500 e) orsemuBaioT no 5 r Bo3-
IYLIHO-CYXOH IIOYBHI, Pa3MOJOTOH H IIPOCESHHOH uepe3 CHUTO
C OTBEpCTHAMH IuaMerpoM 2 MM, npuaupalot mo 100 ma 3xc-
TPaTHPYIOLIETO PacTBOpa H B36asTHIBAIOT B TedeHue 4 yac. IpH
20+1°C. CycneHsuio GHIbTPYIOT depe3 JABOMHOH (QHJIBTP B Cy-
xue OyTtowiku, IlnpuneMm-iosatopom oréupaioT mo 10 ma Be-
TSKKH, NpUAuBaloT 1m0 15 Mu paGouero Mojan6aaTHOTO pacTso-
pa, sateM 0o | MJ BOCCTAHABJIHBAIOIIEro pacTBOpa M IepeMe-
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wuBaloT. Uepes 10 MUH (DOTOKOJOPDUMETPUPYIOT TPH KPACHOM
cBETOQHIbTPE NPOTHB OKPAIIEHHOrO HyJaeBoTO pacTBopa (10 Ma
SKCTPaTUpYIOLIero pacTBopa OKPAlMBAIOT TOYHO TaK Xe Kak
# HCNbITYeMBiH pacTBop). Oxpacka ycTOHYHMBaA B TeueHHe 24-x
4acoB.

OMNPEINEJNIEHUE NOABH)KHDbIX ®OPM $0CPOPA
U KAJIUA B KPACHO3EMAX U NOA30JIMCTBIX
MOYBAX IPY3HH IO METOAY OHUAHH

Mpuunun MmeToxa. MeTox OCHOBaH Ha H3BJIEYEHHH MOX-
BHXKHBIX (popM ¢ocdopa u kKams u3 noys 0,1 €. pacTBOpoMm
HySOs npu orHomresmr nouBnl K pactBopy 1:25 u Bpemenu
BeTpaxuBanusa 3 MuH. Onpenenenue ¢ocdopa B BHTIKKE HOTO-
KOJIODHMETPHYECKOEe IO HHTEHCHBHOCTH OKDacKH MOJHG6IEHOBOH
cuny. B xauecTBe BOCCTAHOBHTeJS MOJHOAEHA HCIOJNb3YeTCs ac-
KOpOMHOBasl KHCJIOTAa B NPHCYTCTBHH CYPbMBI, BHIIOJNHSIOLIEH
poJib KaTasruatopa. KaJuit B BBITSIKKE ONpENeJISIOT Ha IjaMeH-
HOM ¢oTOoMeTpe.

IlpuGopu u oGopynoBanue

Becst BTK-500 (BJIKT-500 &) ns1st B3siTHS HaBeCcOK MOYB.

Kaccersl fecaTHno3uUUOHHBE /i GHITOBHIX GaHOK.

BuiToBhie Ganku eMkocThio 200 ma, TOCT 5717—70.

Jlo3aTop IecsTHNO3HUMOHHBLINA IJs NPWIMBAHAA K HaBeckaM
noussl o 100 ma 0,1 m. pacrBopa HeSO,. Tounocts posmpoBa-
Hus He Huxe 2%.

Memanxa snaGopaTopHas 3JEeKTPOMEXaHHUECKas NpOIeiep-
Hasi €O CKOpOCTbl0 BpamleHus Jomacredr 700—800 o6/muu
(MJI-20) nJs nmepeMeIIdBAHUS TIOYBBI C PACTBOPOM.

YeTauoBKH QUIBTPOBANBHBIE LeCATHNO3HIHOHHLIE.

Hinpun-posatop jnast or6opa b Ma duapTpata IJAs onpene-
aenns ¢poodopa. TounocTs gosupoBanus He Hike 1%.

Jlo3aTop HecsTHNO3MUMOHHBI AJaS HoGamienust 95 Ma okpa-
IIHBaloNero pacTBopa. TowHOCTb J03upOBaHMA He HHxe 19%.

@0T03JEKTPOKOJIOPHMETP ¢ IPOTOUHOHN KIOBETOH /s Ompee-
Jaenns pocdopa.

®oroMerp MIaMERHBIH sl ONpeleJeHHs Kajausi B IOUYBEH-
HOH BHITSKKE.

JlomycTHMO HCMOJb30BaHHe NIaMeHH: nponaH-GyTaH-BO3AYX,
CeTeBOH ras-Bo3fyX, ‘0eH3HWH-BO3AYX. IIpM HCHOJIb3OBAHHH IUIA-
MeHH alleTHJIeH-BOBAYX HeoGXONMMO IIpeTBapUTENbHO OCaMXKIATh
KaJblHA HJAH NPUMEHATb KOMNEHCAaLHOHHOE YCTPOHCTBO.

PeakTuenl

CepHas xucsaora, ya. sec 1,83—1,84, TOCT 4204—66, x.u.
AvMouuii moaubaenosoxucanii, TOCT 37656—72, x.4. HAH
y.1.a.
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Kannit cypeMsaHoBunHOKucab, MPTY 6-09-3790—67.

Ackop6uHOBas KHCIOTA.

Kanmii dochoprokucapii oxHosavewmennbi, 'OCT 4198—
65. x.u.

Kannit xaopucrsiit, TOCT 4234—69, xu.

Bona nucruanmpoBaunas, FOCT 6709—72.

Bymaxmuble HAbTPHL.

IlpuroToBieHne pacTBOPOB

1. 0,1a. pacrsop HaSO4: 2,8 Ma HsSO; (ym. Bec 1,835 mpu
20°C) oCTOpOKHO BJMBAIOT B AMCTHIJIHMPOBAaHHYXO BoAy. Pa-
CTBOP OCTOPOXKHO IlepeMellHBAlOT, OXJaKAalOT M 3aTeM JOBO-
JAAT AMCTHAJHDPOBaHHOK BoxoH 10 1 a. IotoBsiT pacrBop B Tep-
MOCTOHKOH mocyJe.

2. OxpammBalomuil pacrsop:

a) 6 r MoaHGIEHOBOKHC/JIONO aMMOHHMS pactBopsior B 200 M1
AHCTH/UIHPOBAHHON BOAM NPH HAaTPeBaHHH,

6) 0,145 r cypbMAHOBHHHOKHCJIOTO KaJHsl pacTBOPHIOT INPH
HarpeBaHuu B 100 MJ (UCTUANHDPOBAHHOH BOUBI;

B) 70 ma HySO4 (ya. sec 1,835 npu 20°C) mocremeHHO Ipi-
JuBaT K 430 M aumcruanupoBaHHOM BoAbl. PactBOop roToBAT
B TepMOCTOHKOH mocyfe.

PeakrtuB A nonyyaior, cMellaB OXJa)KIeHHble N0 KOMHaTHOMN
TeMIepaTypsl pactTBophl a, 6 u 8. O6GBeM peakTHBa AOBOJAAT HO
1 &1 ZucruanupoBaHHOH BOXNOH M mepeMewnBaloT. PeakTus roro-
BAT B 3amac U XPaHAT B CKJAAHKe H3 TeMHOTO CTeKJa.

Peaxtus B: 0,887 r ackopOMHOBOH KHCJIOTH pPAaCTBOPAIOT
B 168 Ma peaktuBa A u 10BomsT 06BEM JHCTHIJIHPOBAHHON BO-
noit mo 1 n. PactBop roToBAT B JdeHb TIPOBENEHHS aHAIM30B
H HCONOMb3YIOT I/ OKPAIIMBAHHS IOYBEHHBIX BRITSXKEK H IIKaJbl
06pasioBLIX pacTBODPOB.

IMpuroroBaerdne o6pa3noOBHX PAacTBOPOB 1id
onpepenenusi PeOs: 0,1917 r xummueckn unctoro KHPOs pact-
popsitor B 0,1 H. pactBope HySO4 noBosst o6beM pacrsopa 1o 1.
[onyuennwiii pacteop copepxut 0,1 mMr PoOs B 1 M1 u siBasieTcs
HCXOIHLIM JJIS TIDHTOTOBJIEHHS] 3aMacHOW IIKaJibl 00pasuoBHIX pa-
CTBOPOB. B MepHbIe KOJIGH eMKocTbio 250 MJ OTGHPAIOT KOJHYe-
cTBa ncxonHoro pactsopa KHpPOs, ykazanupie B Tabauue 21.

TabGauma 21
ol

Obwem ncxomsoro pa-] 2| 5§ 7.,5] 10f 15 20| 25 301 40
creopa KHoPOy, Ma
Conepxanue P.0,,] 20 | 50 }75 100 | 150 | 200 | 250 | 300 | 400
MI/KI [IOYBH
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Pactsopnl B konbax posogatr no Merok 0,1 H. pacTBopoM
H,SO0,.

M3 nonyuyeHHBIX 3allacHbIX 06pPas3uoBHIX PAacTBOPOB OTGHpa-
10T UINPHIEM-A03aTOPOM NPOGH IO 5 MJI, IOMeIlaloT HX B GaH-
KH, YCTaHOBJIEHHbIE B NECATHIO3HUHOHHBIX KacceTaX M NpPOBOXSAT
okpamuBanyue Gocdopa TOYHO TAaK Ke, KAK M IPH aHANU3E BhI-
TSXKEK H3 I0YB.

Mpurorosnenue o0O6pa3loBHX PACTBOPOB JMIf
onpenenenns KCl: 0,7915 r xumuuecku unucroro KCl pacrBopsitot
8 0,1 n. pactBope HySO,, noBoast o6beM pacTBopa Ao 1 J B Mep-
no#t xonbe. Tonyuennnit pacmeop cogepxur 0,56 mr KO B 1 ma
H CJHYXKHT HCXORHBIM JJIsi TPUTOTOBJIOHHS LIKaJbl 0GPa3noBbIX
pacteopoB. B MepHile k066l Ha 250 MJa OoTGHpalOT KOJHYECTBa
ucxonuoro pactsopa KCl, ykasaunbie B Tabauue 22.

Ta6auuga 22

|1‘23456|789

O6nem wmcxomuoro pa-| 0,5 1,0} 2,013,0]4,0(8,0] 12,0/ 16,0] 20,0
creopa KCl, ma

Coznepxanue K.0,|125 |50 100 | 150 | 200 { 400 | 600 | 800 | 1000
MI/KI' TOYBH

PacrBopnl B xosnbax aosoaar mo merkd 0,1 H. pacTBopoM
H,yS0,.

Xon anHaau3a

Ha Becax BTK (BJIKT-500 2) orsemmBaioT 1no 4 r Bo3-
IYIHO-CYXOH NMOYBLI, PA3MONOTOH W TNPOCEAHHOW uYepes CHUTO
€ IMaMeTpOM OTBepCTHH 2 MM M mepechnalT B GaHKH, yCTaHOB-
JIeHHbIe B (1eCATHIOSHIHOHHLIX KacceraX. K HaBeckaM npuiuBa-
1ot mo 100 Ma 0,1 H. pacrBopa HeSO4 n3 JecATHIOSHIHOHHOIN
103aTopa ¥ NepeMeNIMBAIOT B TEUeHHe 3 MHH Ha MemaJke.
IMocne OKOHYAHHS NlepeMelUMBAHHS CYCNEeH3HH cpasy xKe (uiab-
TPYIOT.

M3 ¢uaprpata mnpuueM-103aTopoM OTOHPAIOT 1O 5 MJ BH-
TAXKH B ObLITOBble GaHKH W TIpuGaBasaloT K apobaM 103aTopoM
1o 95 Ma okpamusamoiero peakrusa. K $OTOKOAOPUMETPHPO-
BAHHIO PacTBOPOB MpHCTYymaloT yepes 10 MHH mocje OKpalIMBa-
Husl. DOTOKOJOPHMETPHPYIOT C KpacHBIM  CBeTOHILTPOM.
B ¢uabrparte, ocraBuleMcs NOC]e B3ATHS NOPIMH BHITSIKKH LIS
onpenenenus ocedopa, onpenensior kKaJHH Ha IJaaMeHHOM ¢o-
TOMeTpe.

OpraHu3auus u npoBefenye paGoT HA NOTOYHOH JIHHUHK

Ha moroke mo ompermeneHHIO NOABHXHBIX hopM docdopa
# Xaaus no Merony OHHauu pabGoTaloT 5 yesoBex.
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Ilepsuiit ananutuk Ha secax BTK-500 Geper Hasecku no 4 r
BO31yUIHO-CYXOil IOYBBI, 3aMHCHBAET HOMepa OGPa3UOB B BelNO-
MOCTb, HepechillaeT noyBy B OaHKU eMkocTbio 200 MJj, ycraHos-
JleHHbIe B CIELHaJIBHBIX KacceTrax.

BTopoit aHaIMTHK M3 JeCSTHNO3HUHOHHOTO X03aTOPa NPHJIH-
BaeT K HaBeckaM nouBbl mo 100 mi 0,1 u. pacrsopa HySO4 on-
HoBpeMendo B 10 GaHOK, moMeujaer KacceThl ¢ 0aHKaMH B Me-
anKy, rie NPOBONUTCA NMepeMelIHBAHHE IOYBBI C PAaCTBOPOM
B TeyeHue 3 MHH, OH JKe pasrpyxaerT MellaJKy.

Tperuit aHanUTHK QUABTPYET BBHITSXKKH Ha  CHENUA/IBHbBIX
¢unpTpoBaibHEIX ycTaHoBkax. Llmpuuem-zo3atopoM or6upaer
o 5 My npobbl Aas nocaepywouiero onpejenenusi docdopa Ha
($oTOR/IEKTPOKONOPUMETDE.

B ocraBmemca ¢uabTparte ONpeAeSaSIOT KaJMii Ha IIaMeH-
HOM (oTomerpe.

BTopo#l aHANHTHK NeCATHNO3HUHOHHBIM X03aTOPOM A06aBAs-
€T B BBITSKKY 110 95 MJI OKpPalUMBAIOILErO PEaKTHBA.

YerseprTolf aHaJHTHK [POBOAMT ONpeLeTeHHe IIOIBHIKHOTO
¢docdopa na ¢porokosmopumerpe ¢ MPOTOYHOH KIOBETOH.

ITaToii aHaJNHTHK ONpegessieT COLepKaHHe NOJBUIKHOTO Ka-
JIMs Ha IUTaMeHHOM QoToMeTpe.

PacrtBopnl, HeoOGxoxuMble s onpeleneduss gochopa u Ka-
aust o meTofy OHHaHH, rOTOBAT 4eTBEPTHI M NATHIH aHaAR-

THKH.

ONPEJIEHHE NOABH)XHBIX ®OPM ®OCHOPA
B HEKAPBOHATHDBIX MOYBAX MO METOLY
APPEHHUYCA

IIpusuun MeToxa. MeTox OCHOBAaH HA HM3BJEUEHHH NOJI-
BUXHHX ¢opM ¢ochopa u3 mouBnl 19%-HBIM pacTBOPOM JIHMOH-
HOH KHMCJIOTH IIPY OTHOIIeHHH NOYBEI K pacTBopy 1:10, Bpemenu
BCTPAXHBaHMS 4 Yaca W BHICPKUBAHHH B TepMOCTaTe Ipu 25+
+2°C B Teyenue 18—20 vacos. Omnpenenenne dochopa B BHITAK-
Ke (POTOKOJOPHMETPHYECKOE MO0 HHTEHCHBHOCTH OKPACKH MOJHG-
IeHoBOfl cuuM. [l OKPACKu BBRITSKKH HCIOJNB3YETCS KOMILIEKC-
HBIi BOCCT2HOBHTEJD,

Npubopst u oGopynosanue

Becn TtexHnueckue KsagpanTHele BTK-500 (BJIKT-500 e)
IJis B3SITHS HABECOK [OYBHL

Jlo3arop AecATHTIO3UIMOHHBIA /sl IPUIMBAHUA K HaBeckau
no 50 ma 1%-Horo pacTBOpa JMMOHHOM KHCJIOTH. TOUHOCTH [O-
3UpOBaHusg He HHXKe 2%.

BerpaxmBatesb ¢ BO3BPATHO-IOCTYTATENBHBIM IBHKEHHEM
IJIs IepeMeIIHBAHHUS OYBEHHEIX CYCICH3HH.
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TepmocraT ¢ aBTOMAaTHYECKOH peryJHpOBKOH TeMmepaTypul
B npetenax 25+2°C 1i1g BhAEPKHBaHHS ITOYBEHHBIX CYCIEH3HH
npu usBieyeruu PyOs.

®duabTpOBaNbHbBle IECATHIOSHIHOHHBIE YCTaHOBKH.

HInpuu-nosarop Aas orbopa ¢uiabrpata. TOYHOCT RO3HPO-
BaHus He Huxe 1%.

Jo3aTop HecATHNO3HNHOHHBIA Aas JoOaBieHus 24 Ma okpa-
LIKBAIOIEr0 peakTHBa. T'OYHOCTb JO3HPOBaHHS He HHXKe 1%.

Kaccerbl [1ecsTHTIO3HIMOHHBIE C MOJOYHBLIMH OYTHIKAMH €M-
kocThio 200 M.

KacceThl NeCATHNO3HUHMOHHBIE CO (CTaKaHAMH EMKOCTBIO
50 wmu.

TepmocTaT ¢ aBTOMATHYECKOH pEryJHDOBKOH TeMIepaTyphl
B npetenax 55+2°C 115 BbHIEeDKHBAHHA DPacTBOPOB  IIOC/E
noGaBieHus OKpalllHBAIOLIeH CMecH.

doToxonopuMeTp IJa ONpeleseHHs KOHIeHTpauuu ¢docdopa
B MOYBEHHOH BBITAXKKE.

B amanuse HCMOMB3YIOTCS IpajyHpOBAHHbIE GYTHUIKH €MKO-
crbio 200 mn (TOCT 10117—62) xuMuYecKHe CTaKaHH eMKO-
ctei0 50—100 mn (T'OCT 10394—63) u koHHYecKHe KOMOHI eM-
kocTtbio 50—100 ma (FTOCT 10394—63).

PeaKTHBBI

JIumonnasa kuciaora, [OCT 3652—69, u.n.a. win X.4.

Monn6aenosoxucarit ammonu#t [NOCT 3765—72, x.u.

CepHas xucaora, yx. sec 1,83—1,84, NOCT 4204—66, x.u.

Harpuit ceprucrokucawiit (xpucraiauvecknit), TOCT 429—
66, u.1.a.

T'aapoxunon, F'OCT 2549—60.

Kannit ¢docdoproxucanit, oanosamemennnifi, TOCT 4198—
65, x.4.

Boaa gucrunaunposannas, F'OCT 6709—72.

IlpuroroBienne peakTHBOB

1. 1%-He1lt pacTBOp JEMOHHOH KucaoTh: 10 r Kpucrasinye-
CKOfi JIHMOHHOM KHCJOTHI PacTBOPSIOT B 1 J NHCTUIIHPOBaHHON
BOLBL.

2. CynnbarMoin6aeHOBEIA peakTus: 25 T' MOJNHGIeHOBOKHC-
JIOTO aMMOHHS PacTBODSIIOT B 825 M ropsuef AMCTHIIHPOBAH-
#OH BOJXHI, TMOCHE OXJaX[IeHHus B PACTBOD HeGOJNBIIMMH MOPLHS-
mu npubasasior 175 ma HySOs (yn. Bec 1,83—1,84). Peaxtus
XpaHAT B CKJASHKE H3 TEMHOTO CTeK.a.

3. PacrBop rmipoxwHoHa: 0,25 r rHAPOXMHOHAa pacTBOPSIOT
B 100 Mo AMCTHANHpOBaAHHOH BOLH. B pacTBop mpHOGaBASIOT
1—2 xammm HySO, (ya. Bsec. 1,83—1,84). PactBop rotossT
exXeIHeBHO.
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4. PactBop cy/abpura Hatpua: 20 r© CEpPHUCTOKHCIONO Ha-
TpHs pacTBOPAIOT B 80 M AHCTHANHPOBAHHOH BOAL H QUIBTDY-
10T uepe3 GHIABTP, He colepmxauui pocdopa.

5. [TpurorToBieHHe OKPaIIMBAIOEr0 pacTBOPA: CMEUIHBAIOT
300 Ma cysap(paTMOnnGIEHOBOTO peakTHBa, 18 Ma pacTBopa rud-
poxuHOHA ¢ 18 MJ pacTBopa cyabdura HaTpua c 2064 Ma nu-
CTH/VIHDOBAHHOM BOAB. PeakTHB TOTOBAT B (I€Hb NpPOBEIEHHA
aHa/u3a.

IlpuroroBneHne o6pa3suOBEIX PACTBOPOB I
onpenenenuss POs: 0,1917 r xuMHYeCKH YMCTOTO OJHO3aMeILeH-
noro gocgara kaana (KH;PO4) pactBopaiorT B MeprO#H KoaGe
eMkocThio 1000 Ma B 1%-HoM pacrBope NMMOHHON KHCAOTH. [lo-
JIyYeHHBIH CcTaHRapTHHN pacrBop coxepxkut 0,1 mMr PpyOs B 1 Ma
W SIBJIsieTCS MCXOAHBIM JJIf NPHTOTOBJEHHS IUKaJe O6GpasioBHIX
pacTBopoB. XpaHAT PacTBOP B XONONMJIbHHKE He GoJiee HeLesH.

Jns OpuroToBieHMs IIKaJbl B MepHBe KOJOH eMKOCTbIo
250 Ma or6upaloT KojuyecTBa HcxomHoro pactsopa KH PO,
yKasanHbe B rabauie 23.

PacTBOpE B KOJGax AOBOAAT A0 MeTKH 1% -HBIM pacTBOpoOM
JHMOHHOH KHCIO0TH. OKpalllHBaHHe mKaJbel 06paslOoBHIX PacTso-
pOB TPOBOASAT TOYHO TaK e, KaK H OKPalllMBaHWe BBITSKKH H3
NTOYBHI.

Ta6aunuya 23

Ne oGpasuoBoro pacteopaj 1 2 ' 3 4 5 6 7 8 9

O6nem wucxoxuoro pa-} 2,5 5 7,51 10 | 15 { 20 251 30| 40
crBopa KHgPO,, Ma
Cozepxanue P,0;,110 20 130 40 | 60 | 80 | 100 | 120 | 160
MT/KT [TOYBB

Xon anaausa

5 T BO3IyIIHO-CYyXO#f MOYBL, Pa3MOJOTOH M TPOCESHHOH ye-
Pes CHTO C OTBEPCTHSIMH IHAaMeTpoM 2 MM, OTBELIMBAIOT Ha Be-
cax BTK (BJIKT-500 &), nmomewtalor B OyTHIJIKH €MKOCTHIO
200 Mg, ycTaHOBNeHHbIE B JECATHIO3HIMOHHBIX  KacCeTax.
JecATHNOSHIMOHHEIM [03aTOPOM NPHIMBAIOT K HABECKAM IO
50 mx 1%-Horo pacTBopa JIHMOHHOH KHCJIOTH. ByTHIIKH 3aKphHI-
BAlOT MpOOKaMu H B30aJTHIBAIOT HA DOTATOPEe B TedeHHe 4 uya-
cos. [locne B36GanNTHIBAaHMS KACCETH € CYCHEH3UAMH IIOMEU[AIOT
B TepMocTaT Ha 18—20 uyacos, Tine BEILEPKUBAIOT IPH IOCTOSH-
HOll, aBTOMAaTH4eCcKH peryaupyemoli TeMmnepatype (25%2°C).

Ha caenylomu#i peHp KacceTel ¢ OYTHIIKAMH BBIHHMAKOT U3
TepMOCTaTa H (HALTPYIOT CyCHEH3HH Yepe3 (DHIBTDHL, HE COJEp-
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xkamue (ocdopa. Ilepre nmopuum GuabTpata O0TGPACHBAIOT,
nocJeIHhe COOMPAIOT B CTaKaHb eMKOCTbIo 50 MJ, YCTaHOBJIEH-
Hble B KacceTax 1o 10 wmyxk.

U3 ¢punbrpaTa MMpHLIEM-103aTOPOM OTOHPAIOT MO 6 MJ BhHI-
TAXKH B y3KOTODJIble KOHHUeCKHe KOJOGb eMKocThio 50 M,
yCcTaHOB/IeHHBle B KacceTaX. JIeCATHIOSHUHOHHBIM J03aTOPOM
106aBAKIOT B KaxkAylo Koaby mo 24 MJ OKpamIXBalOUIEro pa-
creopa. Kosbnl 3akphiBaloT NpobkaMy M CTaBAT B TEPMOCTAT HA
6 vacos mpu TeMmeparype 55+2°C gas pasBUTHS OKPACKH.

Ha cnepyoomu#i neHb oxpallleHHBIe pacTBOPH (POTOKOJODH-
MeTPHPYIOT Ha (OTO3JeKTPOKONODHMETpPe ¢ KPaCHBIM CBETO-
bHABTPOM.

JonycTiMble DacXOXXAeHHS INPH IapaljjelbHbIX ONpetese-
unax dochopa B omHo# sabopaTopuu  (BHYTPHIaGOpPATOPHEL
KoHTpoap) — 15%, B pasHbix naGoparopusx (BHEWHHH KOHT-
poab) — 20%.

ONPEJEJEHHE OBMEHHOrO KAJIHS B MOYBAX
o METOLY MACJIOBOH

IIpurnun MeToxa. MeTol OCHOBaH Ha H3BJISUEHHH IOJ-
BHXKHOTO Kauus u3 nouss 1 H. pacmBopom CH3COONH,. Orno-
menye nouBbl K pacteopy 1:10. Onpepenenne Kaausi B BLHITSXKKE
NMPOBOJAT Ha MJIaMEHHOM (oTOMeTpe.

TlpuGopst u oGopynosanue

Becnt BTK-500 (BJIKT-500 2) nJist B3siTHSI HaBECOK NMOYBEI.

J103aTOp MECATHNO3ULHOHHEIA JJjsi NPUIMBAHUA K HaBECKaM
mo 50 ma 1 u. pactBopa CHsCOONH,. TounocTh KO3HDPOBaHHS
He Huxe 2%.

Poratop P-120 ans B36GaiaThIBaHHSI TOYBEHHBIX CYCHEH3HH,
¢ ofoporoM emkocTeit Ha 360° c uxcioM 0GOpPOTOB  poTOpa
30—40 o6/mun.

YcTaHOBKYM (HIBTPOBANbHBIE 1€CSATHIIO3HIHOHHEIE.

doToMeTp IVIAMEHHBIH AJs1 ONpPele/eHHs Kalus B TIOUBEHHOM
BHITSKKe. JIOMyCTHMO MCTOJAb30BaHMe IUIAMEHH: HpomaH-GyTaw-
BO31YyX, CeTeBOi ras-BO3NyX, GeH3WH-BO3AyX. IIpm ncnonb3opa-
HUM ITaMeHH aleTH/IeH-BO3AYX HeOo6XOLHMO TpPeIBAaPUTEIbHO
0Ca1aTh KaJblHH WJIH TPHMEHATh KOMIEHCAIHOHHOE YCTpOH-
CTBO.

PeakTuBbI

Amvyonunit yxeycHokucasii, TOCT 3117—68, u1.a.
Kanu#t xnopuctaiir, NOCT 4234—69, x.u.

Bona gucruanuposaunas, TOCT 6709—72.
ByMaxHele puIbTPHL.
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1. Ipurorosnenne 1 H. pacrsopa CHyCOONH,: 77 r coan
pacTBOpAOT B JUCTHIJIMPOBAHHOM Boie, AoBOoxs o6beM jo 1 i
3nayenne pH pacrsopa CHsCOONH, nomxuo 6biTh paBHO 6,8—
7,0 (ZOBOZAT YKCYCHOM KHCJIOTOH MJIH aMMHaKOM). '

2. ITpuroroBieHne 06paBLOBLIX PACTBOPOB JJs ONpeXeleHus
Ke0: 0,7915 r xummweckn uncroro KCl pacrsopsior B 1 H. pa-
crBope CHsCOONH,, noBons ofbeM 10 1 s 3THM 2Ke pacTBO-
poM. IToayuwennniéi pacTBop: conepxkut 0,5 mr KyO B 1 Ma u aB-
JisieTcsl MCXOMHBIM [JIsl TPHrOTOBJEHHS WIKaJabl 06pa3IlOBHIX pa-
CTBODOB.

Jlns NpHroTOBJIEHHS! HIKAJAbH B MepHBlE KOJOB eMKOCTBIO
250 ma orbupaloT KoamyecTBa HcxoxHoro pacrsopa KCI, yka-
3aHHbie B Tabanue 24.

Tabauna 24

7 8

Ne oGpasmosoro pactsopaj 1 l 2 ' 3 4 I 5 6

O6beMm wucxommoro pa-| 0,5f 1,0{ 1,5{ 2,5| 5,0f 10,0| 15,0 20,0
creopa KCI, mMa

Conepxanune KO,/ 10 20 |30 |50 |100 |200 |300 400
MTI/Kr [OYBH

O6GBpeMBl  pacTBOPOB [IOBOJAAT A0 MeTOK 1 H. pacTBopoM
CH3;COONHL,.

Xon anaamsa

Ha Becax BTK-500 (BJIKT-500 2) Gepyr HaBeckdH mo 5 T
BO3AYIIHO-CYXOH TIOWBHI, Pa3MOJIOTON M IIPOCESTHHOH dYepe3 CHTO
C OTBEPCTHSIMHM IHAaMETPOM 2 MM M IlepechlaloT B GbITOBble GaH-
KH, yCTaHOBJIEHHbie B HeCATHNOSHIMOHHBIX KacceTaX. OpHOBpe-
MeHHO B 10 6aHOK H3 IeCATHIIO3WIHOHHOTO 103aTopa NpH/IHBA-
1oT o 50 ma 1 n. pactBopa CH3COONH,, 3arpyxaioT KacceTbl
B poTaTop M B36aJTHIBAIOT CycmeH3ud B TeueHwe 1 uaca. 3arteMm
BBITSKKH (HUABTPYIOT Ha [ECATHIIO3MIIHOHHBIX YCTaHOBKaxX M O-
pelessloT B QUAbTDAaTe MOJIBMXKHLIA KalWMd Ha OUIaMEHHOM
doroMeTpe.

Opranu3anus M mpoBejeHHe aHAAM3a HA NOTOMHON JHHHH

Ha nortoxe no ompeneseHMio NOIBUIKHOTO KajHsl IO METOAY
MacsoBo#i pa6oTaloT TpH 4YesOBexa.

IlepBhifi aHaJUTHK GepeT HaBeCKH MO 5 T BO3AYUIHO-CYXOH
TNOYBHl, Nepechilaer HX B OaHky, yCTaHOBJeHHble B Kaccerax,
3aluceIBaeT HoMepa 00pasiioB B BeJOMOCTb, H3 JAeCATHIO3HILU-
OHHOro posaropa npuauBaer mo 50 Ma pactBopa | R
CH3COONH; onnoBpemMeHHo B 10 GaHox.
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Bropo#t aHanuTHK 3arpyxkaer KacceThl B POTaTop, nociae Ine-
peMeIUNBaHNus [0YBbl C PAaCTBOPOM B TedeHHe OJHOTO yaca pas-
TPYXKaeT POTaTop ¥ QUALTPYET BBHITSKKH.

Tpernit aHanuTAX OnpenedsieT NOIXBHXKHBIA KajdHH uHa mJa-
MeHHOM (OTOMeTpe M TOTOBHT BCe DPAacCTBOPH, HCNOJb3yeMble
B aHa.Jau3e.

MOAHPUIHUPOBAHHOE ONPENEJEHHWE TYMYCA
B NMOYBAX IO METOJY TIOPUHA

INpurnum meTona. Meron ocHoOBaH Ha OKHCJEHHH TyMyca
NOYBbl KaJHeM JBYXPOMOBOKHCJLIM B CePHON KHMCJIOTe IIpH Ha-
rpeBaHHH B KHNguieli BOXAHOH OaHe M TOCJELYIOLIEM omnpejese-
HHM O6Pa30BABILETOCS MPH STOM TPEXBaJeHTHOTO Xpoma Ha ¢o-
TO3JIEKTPOKOJOpHMETpe,

NMipuGopul ¥ o6opyaoBanue

Becbl TOp3HOHHBIE.

DOTO3JIEKTPOKOIOPHMETD C JIPOTOYHOH KIOBETOH.

Bonsinas 6aus va 50—100 npo6upox.

WratuBbl AJsi 1pOGHPOXK.

IlpobupkH cTeXAgHABIE EMKOCTbIO 50 MJ1.

Crek/sSHHBIE TIaJIOUK,

Ho3arop emxocThio 10 Ma pas xpomosoil cMecH. TownocTb
J031poBaHus He Huxe 2%.

Hosatop ewmkocTeio 40 Ma 1711 AMCTHAJIMPOBAHWOH  BOJAHL
To4YHOCTb JIOBHPOBAHKA He Huke [%.

IlepesqnBHOe YCTPOACTBO ANA 3alOJHEHHS KIOBETH (OTOKOJIO-
pHMerTpa.

Pesunosas rpyma co CTeKJSHHOM TPyOKOH.

Tepmomerp J1aGopaTOPHHIH.

PeakTuBb

Kauuit xByxpomoBoxucauii, TOCT 4220—65, u.n.a.

Cepuas kuciora, yi. Bec 1,83—1,84, TOCT 4204—66, u.x.a.
Coanr Mopa, T'OCT 4208—72, u.x.a.

Kannit maprannesoxucasii, FOCT 4527—65, u.z.a.
IMuporanmnon, NOCT 10451—63, u.

Kanusa ruapooxucs, FOCT 42083—65, u.

IilaBenesas kucaora, FOCT 5873—68, x.u.

IlpuroroBjenne pacTBOpPoOB

1. 0,4 u. pacrBop KoCreO; B paszGasnennon (1:1) cepHo#t
KucaoTe (XpoMoBasd cMecb): 40 r TOHKO H3MeabuyeHHOro B (ap-
¢opoBoii crymke Kpucrajaandgeckoro KgCryO, pacTBOpSIOT B
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600 MJ IHCTHJIIHPOBAHHOH BOAB M GHJABTPYIOT uYepe3 GyMmMaxk-
Hulf QuabTp B MepHylo Kouby emkocthio 1000 ma. Pacreop no-
BOAAT A0 METKH JHUCTH/UIMDOBAHHOM BOJOH W IepejnuBaioT
B Xon6y eMkoctbio 3000 Mu u3 Tepmocrofikoro crekaa. K atomy
pPacTBOPY NPHUAKBAIOT NON TATOH HeGOJBIINMH MODUHAMU (HpH-
mepHo 1o 100 M) 1000 ma HeSO, (ya. Bec 1,84) npu ocropox-
HOM M MHOTOKpaTHOM TIOMeNIMBaHHH. PacTBOD 3aKpHIBAOT BO-
POHKOH HJIH CTEKJIOM, OCTaBJISIOT CTOSTH AJAA NONHOTO OXJaXK-
TeHHs KO Caefyloulero AHA, 3aTeM DacTBOpD MepenuBaloT B Gy-
TBUIb WM CKJASHKY C IpuTeproft mpobkofi. XpaHsT pacTBOp B
TEMHOM MecCTe.

2. 0,2 u. pacrBop conun Mopa: 80 T comn (NH,)eSO4FeSO,-
-6H20 xu. wnu wg.a. pacrBopsior B 700 ma 1 H. pacrtBOpa
HySO4, $uasTpylorT yeped ckaaguathii (QuabTp C  ABOHHBIM
BKJAJHIIEM B MepHYI0 Koaly emkoctsio 1000 mi, no6asisior
IHCTUJIHDPOBAHHYIO BOJLY A0 METKM H XOpOIIO IepeMelllMBAIOT.
PactBop xpaHaT B OYyTHUIM, K KOTOPOH C NOMOMIbIO CHPOHA
npucoeHHAIOT GlopeTky. Jlis 3alMTEL pacTBOpa OT KHCIOPOAA
BO3AYXa HCIOJB3YIOT CKJAAHKY THUIEHKO C LIETOYHBIM pPacTBO-
poOM MHEpOTa/ioja. ByTeUIb HOMKHA GHITH M3 TEMHOTO CTEK/a
MM TOKPHITA UEPHBIM JAKOM /IS 3alIUTHl PAacTBOPAa OT CBCTA.
HlenoyHoli pacTBOp IMpOrasoa TOTOBAT CMEIIHBAaHHEM pacTBO-
pa nuporajioda (12 r nuporasnrona B 50 MJ IHUCTHINHPOBAH-
HO# BoAn) ¢ pactBopoM mesoun (180 r KOH B 300 mn muctui-
JIPOBAHHOH BOAHI).

HopmanbHoeTh pacrsopa coiu Mopa ycTaHaBJIMBAIOT M pe-
ryasipso nposepsioT no 0,1 H. pacteopy KMnOs.

OtMmepsioT Gloperxoit 10 Ma pactBopa coanm Mopa B KoHHdYe-
CKy0 KoxGy emkocTbio 250 mu. ITumeTkolf ¢ rpyme# Nnpuausaior
1 ma HeSOs (yu. sec 1,84), npubapisiotT 50 MJ [IHCTHIIHPO-
BanHOH Boxwl u tuTpyloT 0,1 H. pactBopom KMnO, go ciabopo-
30BOfl OKpacKH, He Hcyesamouell B Teuenue 1| muH. TurpoBaHue
IPOBONAT TPH pasa u GepyT cpefHHii pesyabprar. Hopwmasne-
HOCTh BBIYHUCIASIOT MO hopMyJe:

Hy- V,
Hy=
1 Vl »
rIe H; — HOPMaJIbHOCTb pacrBopa coiu Mopa, B3ATOR A1 THT-
poBaHHuS;
Vi — ob6bem pacTBopa cosm Mopa, B3ATHI I/ THTPOBa-
HHS, MJ;
Vs — o6pem pactBopa KMnO,, nmowmenmnii Ha THTPOBaHHUe,
M

Hg — HOpMaJbHOCTh pacTBopa KMnO,.

3. 0,1 u. pactBop KMnO4: Ha TeXHHUECKUX BeCax OTBeLIMBA-
o1 3,2 r KMnO, u momeIaioT B XHMHYECKHH cTakad. Hapecky
pacTBOPSIOT B ropsell NPOKUNSAUEHHOH NUCTHAIMPOBANHON BOJE,
HoC/ie OXJIAXKJEHHS PacTBOpP HOBOAAT RO oO6bema 1000 ma mpo-
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KWNSAYEHHON NUCTH/JIHPOBaHHO# BoZoH. Moxso rorosuts 0,1 H.
pacrsop KMnQ, u3 pukcanana.

Hopwmaabuocts KMnO4 ycranasausator no 0,1 H. pactsopy
11aBeJEBOH KHCJIOTBI, IPUTOTOBJIEHHOMY M3 (huKcaHana.

B kouuueckyio koa6y emkoctbio 100 mua npuauBaior 10 ma
0,1 n. pacrBopa HyCy04, npuGasasiior 50 MJ KHCTHLIMPOBAHHOI
Boanl, 10 ma pasGasnensoit (1:4) HsSO,, Harpesaror no 60—
70°C # TUTPYIOT TOPSYHH pPacTBOP MapraHUEBOKHCJIBIM KaJjHeM
o CTOHKON ¢JaGopo30BON OKpPAcKH. THTpPOBaHHE [OBTOPSIOT
Tpu pasa. HopMaapHOCTb BBIYHCAAIOT MO TOH xe (opmyne, 49To
H Np¥ YCTAHOBJIeHHH THTPA coau Mopa.

Xon aHaausa

Ha Topsuounsix Becax Gepyt HaBecky 0,05—0,4 r BoszaymHO-
CyXO¥l IIOYBH, pa3MOJIOTOH W IPOCESHHOH uepe3 CHTO C OTBep-
crusimu puaMerpom 0,25 mMM. Benmuuny HaBecku onpenensior,
HCXONsl M3 NpPEJIoJaraeMoro COAePIKaHMs TyMmyca B mouBe (IO
ee okpacke). Ilas moyB ¢ cofepxaHueM rymyca 10—159 Gepyr
sasecky 0,05 r, 7—109% Gepyt HaBecky okoJo 0,1 T, ¢ comepxka-
HueMm rymyca 4—7% —0,2 r, ¢ cozepxanueM rymyca 2—4% —
0,3 r u ¢ conepxannem 1—29% rymyca—0,4 r. HaBecku mome-
I1al0T B NpOOHPKH eMKOCThio 50 MJ, [yCTaHOBJIEHHble B LITATH-
Bax. [IpunuBaior X HaBeckaM mo 10 mJa XpoMoBOi cMecH, omycKa-
JOT B NPOGUPKHM CTEKJNsSHHbIE NAJOYKH M IepeMellyBaloT HMHU
cozepxumoe npo6upox. OnroBpemenHo B 10 mycTsIX mpoGHpOK
IpuAHBatoT 1o 10 MJ XPOMOBOH cMecH IJs TPHNOTOBJIEHHS LIKa-
bl o6pasuoBuix pactBopoB. IlltatuBnl ¢ npoOuHpKamu, B TOM
qucjie U ¢ MPOGHPKAMH HJIS MIKAJbl, HOTPYXKaOT B KUISILYIO BO-
IsaHylo GaHio Ha | yac. BpeMsi yUHTHIBAIOT ¢ MOMEHTa 3aKHMaHHS
BOJHL TOCJE TOrpy*eHus B Hee mpobupox. I'aylbuna morpy:KeHus
NpoOUPOK HOJKHA ObITh TaKOH, 4TOOB YPOBEHb XPOMOBOH CMeCH
B NpoOHpKax OB NPHMEPHO Ha 3 CM HHXe YDOBHS BOABl B 0a-
He. Bo BpeMs BbAepKHBaHMS IPHOMPOK B OaHe HX COLepKHMOE
JBa pas3a MepeMeIunBalOT CTEKJSHHBIMH Hajouykamiu. ITo ucreye-
HMY Yaca WITATHBB! C NPOOHPKaMU BHIHMMAIOT M3 6aHH M TOTPY-
JKalOT B €MKOCTb ¢ XOJORHOM Bopo#. Ilocre oxnaxienuss B mpo-
OupKM C aHaJM3UpyeMbIMH Tpo6amMu AO3HPYIOT mo 40 MJa Auc-
THJVTHPOBAHHOY BOJBI, BHIHMMAIOT CTEKJSIHHBIE NaJOYKH W Tila-
TeIbHO NEePEMOIIHBAIOT CYCHEH3HH NpOOyJbKMBaHHEM BO3AYyXa C
TIOMOINBIO PE3UHOBON TI'DYLIM yepe3 CTEKJASHHYIO TPyGKy. 3aTeM
POGHPKH B BEPTHKAJbHOM NOJOXKEHHH OCTaBJSIOT [0 CJENLYIO-
Iero OHSA AJS OCENAaHMsl IOYBEHHBIX YaCTHIL ¥ MOJHOIO OCBeTJe-
HYsl pacTBOpoB, EcJiyl yepe3 CyTKH pacTBOPHl OCTAIOTCS MYTHBIMHU,
HX KOJODHMETPHUPYIOT HOCJe [BYXCYTOUHOTO OTCTaWBaHHS.

Ha cnenywomuft neHp B npoOHpPKH IIKAJIE HPHAMBAIOT CJAELY-
omue Koaundecrsa 0,2 H. pacTBopa cosim Mopa: 0; 1; 3; 5; 6; 7;
9; 11; 13; 15 ma. 3artem npuGaBisiioT B NPOOHPKU AHCTH/INPO-
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BaHHYIO BOLY RO CymMapHoOro ob6mema pacrBopa 50 ma (moGas-
10T cooTBeTcTBeHHO: 40; 39; 37; 35; 34; 33; 31; 29; 27; 25 mua
ILYCTH/JIMPOBAHHOH BOAB) H TiepeMeInBalOT IPOOyJIbKHBaHHEM
BO31yXa.

HcnbiTyeMble pacTBOPH H pacTBOPHI IIKaJbl (HOTOKOJOPHMET-
PHMPYIOT ¢ OpaHKeBBIM MJIM KpacHbBIM cBeTouabTpoM (Jlamre
VII), nonb3ysich nepejuBHbIM YCTPOHCTBOM AJIS 3aNOJHEHUs NpO-
TOYHOH KIOBETH, CTApasiChb He B3MYTHUTb OCafkKa MOYBH Ha JAHe
TpOBHPOK.

Jas (OTOKOJIOPHMETPHPOBaHHA YAOOEH CHeKTPO(POTOKOJOPHU-
metp «Crnekoa» c nporounofi kKioeroii EKA. CranbHoit 3a60p-
HBIY KaOWJISP KIOBETHl CJHeAyeT 3aMeHHTb GoJsiee AJNUHHBIM HOJIH-
STHJICHOBHIM KalMIJISpPOM, KOTODHIA MOXHO TNOTPYXaTb INPSIMO
B npo6upku. PoroxosopumerpupyioT npu 585 uM ¢ dorosnemen-
TOM, UYBCTBHTEJIbHBIM K CHHHM JyyaM. o

ConepkaHue TyMyca, COOTBETCTBYIOLIee 00pa3lOBLIM pacTBoO-
pam pabouell mKaJbl, paCCUHTHIBAIOT 1O (GopMmy.Ie:

a-1-0,003-1,724.100  a-1+0,52
X = B =B
rae X — cOJiepXKaHue ryMmyca B TI0YBe, COOTBETCTBYIOIiee CO-
Jep:KaHuio yriepoja B o0paslloBOM pacTBOpe pa-
6ouelt MIKaJbl, MJI;
a— o6beM cosmi Mopa B naHHOR TpoGHpKe 06pasoBOit
IIKaJgH, MJ;
H — HOpMAaJILHOCTb cosid Mopa, Mr-sKs/MiJI;
B — naBecka, mouBHI, T.
0,003 — koadibHLMeHT Ias NepeBOHa MI-3KB B T YyIJIepojaa;
1,724 — xoapduuneHT nas mepecyeTa yniepoia Ha MyMyc;
100 — xo3idipunuenT nepesofa B IPOUEHTHI.

Conep:kaHHe ryMyca B aHaJH3HDYeMBIX NOYBaX HaXOAAT MO
Kaau6poBOYHOMY TpadHKy, MOCTPOGHHOMY IO ONTHMECKOH IJIOT-
HOCTH (OChb OpAMHAT) H PacCYHTAHHOMY INIPOLEHTHOMY CoJepiKa-
HHIO ryMyca B IIKaJje 06pasloBhIX PacTBOpPoB (och abcuucce).

Ecnun, HanpuMep, Ha ONpefle/ieHHe TyMyca ‘©pajii HaBecKy
noussl 0,1 1, a HOpMaabHOCTL conm Mopa Towro 0,2, To mKana
06pa3uoBLIX PACTBOPOB COOTBETCTBYET CJIEAYIOMIMM COAEPXKAHUSAM
rymyca B nouyse:

«O6bemM conH :Mopa, 0 l i l 3

5 6'7’9 11 13‘15
M1

Tymye, % 0 | 1,04' 3,12' 5,20 6,24| 7,28 9,36’

L

Oprannsauus ¥ nposejeHHe aHalu3a

11,44l13,52’15,60

Onpenenenne ryMyca B noysax NPOBOAST JBa AHANHTHKA.
Tleppuift ananuTuk GepeT HaBeCKH NOYBEI M NPHIHBAET K HHM
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XPOMOBYIO CMeCb K3 J03aTOpa, CHauaJa NPUJIUBAET K B3SITHIM Ha-
KaHyHe HaBeCKaM NOYBH B NpPOOHpKax XPOMOBYIO CMeCb, 3aTeM
feper HaBeCKH Ha CJAELYIOLIUH NeHb.

BTopo#i aHanHTHK FOTOBHT 1Ky, BOASHYIO 6aHIO ¥ IOMellaeT
B Hee NPOOHUPKH € HaBeCKaMH, 3aJMTHIMH XPOMOBOM CMechi0 IJIs
OKHCJIEHHS TyMycCa, ¥ IBaX/Jbl lepeMellluBaeT CoOAepxKuMoe npobu-
POK BO BpeMsi oKHcseHus. OX/ajuB NpOGHPKH MOCTE OKHCJIECHUS
rymyca, oH J03HDYeT B HUX AMCTH/LIMDOBAHHYIO BOJY, NepeMelln-
BAaeT pacTBOPH H OCTaBJfeT HX J0 CJeLyIOUero AHs. 3aKOHYUB
3Ty paboTy, OH TPOBOAHT (POTOKOJOPUMETPHUPOBAHHE LIKAJLI
1 npo6, NOATOTOBJEHHBIX HaKaHYHe.

ONPENEJIEHHE MEXAHHYECKOIO COCTABA NOYB

INNpurunn metoxa. CymHOCTh METOLA 3aK/II0YAETCs B TOM,
47O M3 paBHOMEPHO B3MY4YeHHOIi IIOUBEHHOH cycneH3un (o06beM
1000 mJ1) uepes onpefesneHHbie JPOMEXYTKH BPEMEHH C IJ1yOHHBI
10 cm orbupaloTcs NHIETKOH NPOGH CYCIEH3MH C NOYBEHHBIMH
yactunamu pasmepoM < 0,01 mM. KosmuecTBO MouBeHHBIX HACTHII,
HaXOMNSIUIMXCS BO B3BEIIEHHOM COCTOSHHM B OTOOpaHHO# mpobe
CYCIIEH3HH, BBLIYHCJSETCS IO Pa3HOCTH Beca CYCIIEH3HH U BOJBI
B OIHOM M TOM 2Ke OObeMe MHIIETKH, a2 TaKXKe IO IPHHATOMY
yIeJbHOMY BeCy MHHepaJIbHON YacTH NOYBBI.

Ilpu6opbl 1 oGopynoBanue

Becu Texmuueckme xBaspantheie BTK-500 (BJIKT-500 2)
IJ1d B3SITHS HABECOK IIOYB M B3BeLIMBaHHS NMPOG CYyCIeH3HH.

®apdoposbie yamKK LIS NOYBEHHBIX Npo6, Auamerpom 10—
12 cm.

Crynka ¢apdopoBas auamerpom 14—15 cM M mecTHK ¢ pe3H-
HOBLIM HAKOHeYHHKOM JJIs PacTHPaHHUs IOYBEHHBIX NpPOG6.

Lnnuunpel MepHble eMKkocTeio 1000 M Asis cycrneH3uit.

Curo nuamerpom 8 cm c otBepcruaMu 0,25 MMm.

Tlunerka AJs B3ATHSA NPOG CYCHEH3HH.

Memanxa 1451 B3GAATHIBAHHS CYCHEH3HH (DPe3HHOBHIH KpyT
C OTBEPCTHSMH, HaCaXKeHHBIH Ha CTEKJASHHYIO MaJKY).

Cekynpaomep.

Tepmomerp sa6opaTOpHBLIi.

CrakaHbl CTeK/IsHHEIe eMKocThio 120—150 Mo mis mpo6 cyc-
NEH3HH ¥ BOJBL

PeakTunbl

Harpuit nupodocdoprokucanit, FTOCT 8827—74, u.n.a.

Boaa mucrunnuposannas, TOCT 6709—72.

IMpurorosienue 4% -#oro pacrtsopa HaTpus nHpodochopHo-
gucjoro: 40 r conu pacTBOPSIOT B AHCTH/IHDOBAHHON BOHe, HO-
BoJs 00BeM J0 1 J1.
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TMonaroroska 06pasxoB nouB K MEXaRMYECKOMY aHAJXH3Y

30 r BO3AYIIHO-CYXOH HOYBLI, pa3MOJIOTOH M NPOCESTHHOH de-
pe3 CHTO C OTBEPCTHAMH AuaMeTpoM 1 MM, nomemarot B ¢apdo-
poByio uamky. Ormepsior 4% -ueli pacteop Hatpus nupodocdop-
Hoxucnoro (NasPyO;-10HzO) B crakaHuWk M3 pacuera Ha Kax-
Able 10 r mMOYBHL: /S 3aCOJIEHHBIX W 3arHICOBAHHBIX — 20 Mi,
Anasi kapOoHATHBIX — 10 MJ, AJs He3aCOJEHHHX M HeKapOGoHaT-
HbBIX — 5 MJ. PacrBopom Hatpus nupodocdOpHOKHCIOTO CMauH-
BAlOT (MO KamisM) TOYBY A0 TeCTOoOOPa3HOrO COCTOSIHHSL M OCTO-
POXHO pacTupalor ee B TedeHue 10 MHH NECTHUKOM C DE3HHOBHIM
HaKOHeYHHKOM Oe3 HaKKMa, TOJBKO BECOM IleCTHKa. 3areM IIpH-
JUBAIOT B YallIKy ¢ MOYBOH OCTATOK pPACTBOpA HATpusi mupodoc-
(dopHOKHCIOrO0, N06aBNAKIOT BOLY H, pa3meliuBas (TeM Ke NeCTH-
KOM), IOBOAAT CONEPKHUMOe UAMIKH JAO COCTOSTHHA KHAKOH cyc-
TeH3HH, KOTOPYIO CJHBAIOT 4Yepe3 CHTO B LMJIHHIAP €MKOCTbHIO
1000 ma gas aHagausa. Tlocse 3TOro o0BEM CYCIEH3HU B IHJIHH-
JApe NOBOAST RO 1 /i ¥ aHAJH3UPYIOT CYCIEH3HIO, OTOHpasi NpOoGH
IHUIIeTKOH.

Ilpn MexaHHYecKOM aHajin3e 3aCONEHHHX M 3aTHICOBAHHBIX
IIOUB MHOTJA HACTyNaer MOJHAas HJIW YaCTHYHAS KOAryJsLus Cyc-
neH3ud. [lepBas u3 HHX JerkKo OGHApPYXKHBaeTcss NO MOJHOMY
OCBETJIEHHIO BCEro CT0J0a XKHIKOCTH M BHINALEHUIO BCell TBepHON
taspl B pHIXJAHIA ocafok. Eciu jfaxe cnabas Koaryasinusi o6Ha-
PYXHUBaeTCH N0 B3gTHS NPOOH NUNETKOH, TO mpoby 9Ty BoOGILe
He 6epyT, a OCTaB/SIOT CYCIEeH3HI0 HA OJHU—IBOE CYTOK IO I0J]-
HOTO OCBETJIEHHS XHJIKOCTH. ITY JKHAKOCTH CO BCeMH CJIOSIMH,
BBI3BABIIMMH KOAaryJAlHIO, 10 BO3MOXKHOCTH HOJHOCTBIO (HE Me-
see 800—950 Ma) cauBaooT. B uUMAMHAD K OCaJKy INpWJIHBAIOT
20 ma 4%-Horo pacrBopa HaTpus NMHPOGHOCHOPHOKHUCIOTO, COAEP-
JKHMMOe TINATeNbHO IepeMemnBaioT, 10BoJAT 06beM 1o ! o1 u ana-
JHU3UPYIOT CYCHEH3HI0, OTOHpast IpoObl MUOETKOH.

Ilpu nanmuauu B nouBe 3HauuTeNbHBIX KonuzecTB CaCly noyny
Heo0XOJHMO TIPOMHITH JHCTHJJIMPOBAHHON BOJOH, TaK Kak NpH
B3aUMOAEHCTBHM HaTpHsA NHUPOGDOCHOPHOKHUCIOrO C 3TOH COJbIO
o6pasyeTcss 3HAYHTENbHOE KOJHIECTBO HEPACTBOPHMOTO KaJblius
nupodochopHokucyaoro. Ilepecuer conepKanus MeXaHHYECKHX
(pakunuil 3aCoJIeHHBIX NOUB IPOU3BOJAT HA 0ecco/IeBYI0 HaBECKY
10YBHl {HaBeCKY 6e3 JerkopacTBOPHMBIX CONe).

Cpoxu orbopa cycnensun (uactunbsl <0,01 MM) ¢ rayGuHH
10 cM B 3aBHCHMOCTH OT TeMIepaTyphl ¥ YAEJILHOTO Beca HOYBEH-
HBIX YaCTHI NpHBeleHbl B Tabauue 25. OTcueT BpeMeHH BeleTCH
C MOMeHTa OKOHYaHHS B3MYYHBAHHS CYCHEH3HU.

AHanu3 cieayer NPOBOJAUTL B MOMeELIEHHH C MaJIOM3MEHsIo-
mefica TemnepaTypol. InnuHApH ¢ CycleH3WeH NIpu OTCTauBa-
HHH KeJaTeJbHO HAKpPHIBATh KapTOHHBIMH LHJIHHIPHYECKUMH
KOJITIaKaMHU, KOTOpEle 6YAYT NpefloXpaHaTh CYCHEH3HIO OT ciydai-
HBIX HarpeBaHH# M BO3HHKAIOUIMX IIPH 3TOM TENJOBHIX KOHBeK-
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{IMOHHBIX TOKOB XHAKOCTH. TeMIepaTypy CYCHEH3HM OINpeAesAioT
TEPMOMETDOM, IIOMellleHHBIM B UMJIHHAP TAKOH Xe eMKOCTH, Ha-
NOJIHEHHBIH AHCTHIJIUPOBAHHON BOLOM, BLHIIEDXKAHHOH B OJMHA-
KOBBIX C CyCIleH3Hel TeMIepaTypHBIX ycjoBHAXx. [lepex nauajsom
ONLITOB NPOU3BOAAT U3MEpEeHHe TeMIlepaTypH BOABl H CYCHEH3HH,
KOTOpasi N0/XKHa GLITh OLMHAKOBON AJsi BCeX LHJIMHIAPOB C CyC-
neH3uell M BOJOH.

Ta6nuuna 25
HHTepBajbl BpeMeHH AJs B3ATHS NOYBEHHOA cycrneH3uH (wactaum <0,01 mm)

¢ rayGunbl 10 cM B 3aBHCHMOCTH OT €€ TEeMNEePaTypbi H YAEJbHOro Beca
NOYBEHHbIX yacTHL (AJs 06pa3noB M3 cios nousbl — 0—20 cm)

TeMneparypa cycnensu, °C

10 l 15 | 20

Ynean- I
IlouBa HBl Bec,

r/eM3 25 I 30

ITecuansie u cynecuaHse

=

Bce THUH TnouB l 2,65 24'07"} 21’06”' 1839 l 15'90"" ! 14'50"

CyrauHHcTHIe H TJHHHCTHIE
IMopsonutee u ce-} 2,60 | 24’524 21745 "] 19'14" 17°06" | 15'17"*
pHle JecHbe

Uepnosemnl oOmk-| 2,45 | 27°26’'| 24°00*'| 2113”7 | 18'53"" | 16'52"
HOBEHHHIE H TYu-

HbIE
UepnoseMpl 1oxHete| 2,55 | 25°40'| 22°27''| 19'517 | 17'39"" | 15'47""
Kawranosse 2,60 | 24'52'7| 21'45""| 1914 | 17°06'" | 15°17""
Bypuie u ceposemn| 2,65 | 24707/ 2106’'| 18'39"" | 15’39 | 14'50"
KpacHozemsl 2,60 [ 24’527 21'45''| 1914’ | 17°06"" | 15°17"

Hcnonbsyemas B paGore nunerka coCTOHT u3: 1) crBoaa Auau-
Ho#t 150—160 MM u nuamerpom 6 MM. CTBOJI C HHXKHEH CTODOHBI
3anasiH # B 3TOM MecTe II0 OKPYXKHOCTH HMeetcs 4—6 oTBepCTHil
nuaMeTpoM 1 MM, mepe3 KOTOpble BOAA HJH CYCII€H3HS 3alOJHS-
€T NHNeTKy; 2) OCHOBHOTO pes3epByapa IHIETKH, €MKOCTb KOTO-
pOro BMeCTe C €MKOCTbIO CTBOJIA JO KpaHa COCTamJ/sieT OKOJO
100 mua; 3) TpexxOHOBOTO KpaHa CO CIUBHON TpyOKoi#; 4) mapo-
BHAHOrO pes3epByapa, pacloJoXXeHHOTO Hal KpaHoM (pesepByap
CJYKHT TNPHEMHUKOM [ H30bITKa BOABI HJIH CYCIIEH3HH);
5) BepxHeft TpyOku ZuaMeTpoM 6 MM, K KOTOPOf IIJAHIOM IIPH-
coelHHsETCA pe3uHoBas rpyma obbemom He Menee 200 Ma ajas
3acaChIBAHMS BOABI HJIM CYCNIEH3HHM B NHNETKY (puc. 1, 2).

YuursiBasi, YTo 3amoJIHEHHe INHAETKH TpebyeT HEKOTOPOTro
BpeMeHH, HeOOXOAMMO NEepeJ HayajoM MCNBITAHMH TOYHO Ompe-
pelleJIATL BpeMs 3arnoJHeHUs HCHOJNb3yeMOH B pafoTe MUNETKH
cycnensueit (t;, cex.). TexHnKka 3amOJHEHHs NUNETKH BOJOH HJIH
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L eve

A Puc. 2.
PasnuuHble NOJIOXKEHHS TPEXXONOBOrO Kpa-
Ha MHIETKH:
a — KpaH# 3aKpHT; 6 — NOJoKeHHe KpaHa Tpg
3acacbiBaHHH CYGHCHSHH; B — [M[NOJOXERHH
KpaHa IIPH COYyCKe CYCIEH3HHU.
—M -
N~
Puc. 1.
IMunetxa:

1 —mapuk emkocTblo 5—8 MA; 2 — Tpexx0n08Vh
Kpan; 3 — camBHas TPyOKa; 4 — emKOocTh NHIETKH
no kpaHa— 100 ma; 5 —Gokossle oreepctus (4—
6) puamerpoM 1 MM,



CyCIleH3Hel COCTOHUT B CJAENYIOIEeM: YCTaHABJIUBAIOT KpaH B IOJO-
JeHHe a (CM. puc. 2) u, HaXKHMast Ha Pe3HHOBYIO I'pyLly, NPOAY-
BAIOT BEPXHIOI YacTh MUNETKH, OCBOOOXKAAS ee OT BOAB HJH CyC-
neHsuH. [Ipn 3TOM MOJIOXKEHHH KpaHa MHUNETKY 3abJaroBpeMeHHO
(mo HacTynJeHusi CpOKa B3SITHS NPOOGLl) MOrpPyKaioT B CYCIEH3HUIO
Ha 3ajadnyio ray6uny (h). Ilocie aroro cXKHMaOT pe3HHOBYIO
rpyLly H TOYHO B CPOK, HaHJAeHHBIH mo tabJjuue 25 U yMeHbUIeH-
HBIH Ha NOJIOBHHY [UIHTEJNbHOCTH B3ATHA NpoOnl cycneH3uu (ip),
IIOBEPTBHIBAIOT KPAH HHIETKH B NOJIOXKeHUe 6, OHOBPEMEHHO pe3-
KO pas3xkHMasi rpyily. 3anoJHeHue NHIeTKH NPOU3BOAAT A0 MOSB-
JIEBHS] KHAKOCTH Haji KPaHOM, NOCJe Yero KpaH IepeKpHBAIOT
(nosioxenue cpeflHee MeXAy 6 H @) U M3BJEKAIOT CTBOJ MHUIETKH
M3 cycnensud. [loBopaunBasi KpaH B NOJIOXKEHHE @ H NPOAYBas
MHNETKY, YAaJsI0T H3 BEPXHEHl YacTH NHOETKH 4Yepe3 CJHBHYIO
TPYOKY H3/IMIIKH BOJbl HWJH CyCIEH3HH OOpPaTHO B LUJIHMHAD. 3a-
TE€M MOI'PY:KAIOT CTBOJI NHIIETKH B MHCTHIH, NPOCYNIEHHLIH H B3Be-
LIeHHbI CTaKaHYuK €MKocTbio 120—150 Ma u camBaloT cycnel-
3HI0 H3 NUOETKH B CTaKAHYHK, IOBOpPAaYMBAs KpaH B IOJOXKe-
HHe 6. 151 TOoro mtTo6bl CMBITb C HAKJOHHEIX CTEHOK IHIETKH
OCeBIlIMe Ha HUX KPYINHble MOYBEHHbBIE YAacTHIIL, B NHIETKY TIpH
NOMOILH I'PYLUX BHOBb 3a0HPAIOT U3 CTAKAHYHKA HEKOTOPOE KOJH-
4YeCTBO CYCHeH3HH (H3 BepxHell ee 4yacTH) H, NOCTYKHBasg mnaJb-
UeM IO NHNETKE, BHOBb OIyCKAalOT ee B cTakKaHYHK. CTakaHYHK
C BOLOH H C CYyCNeH3HeH B3BeIUMBAIOT HA Becax ¢ TOYHOCTBIO A0,
0,01 r.

[TpenBapurebHBIf 0TGOP mENeTKOH Npo6 BOALI NPOHU3BOAHTCS
TPU pasa MOAPAN, H €CJH PAaCXOXKJAEHHS B BecaX MapaJleJbHbIX
npo6 He mpeBnimiaioT 0,03 1, TO 445 pacueTa NPHHAMAETCH Cpel-
Hee 3HayeHHe Beca BOALI B 0ObeMe NMUINEeTKH.

Conepxkanue ¢pakuuil B npoueHTax (Xx) BbIMHCASMIOT no ¢Gop-
myJe:

dn

v
x=Q—-9 3= - ;100

rie Q — Bec cycneHsuu B o0beMe NMUNETKH, T;
q — BeC BOAHI, T,
ds — yneabHbI#E BeC BOJIHI, r/cM3;
dy — yZeJbHBIE Bec MOuBH, T/cM3;
V — o6bem Bceit cycnensun, cm® (1000 ma);
v — o6bem cycneHsun B nunerke, cM3 (100 ma);
M — HaBecKa BO3AYIIHO-CYXO#l TOYBHI, T.

Ipumep BHIYHCIEHHS

Bo3nymuo-cyxas HaBecka nouBbl — 30,0 I'; yJdeJbHLIH Beo-
nousbl — 2,65 r; Bec crakada ¢ Bogoll — 153,68 r; Bec crakaHa
¢ cycnensueit — 154,13 r; Bec cycnensuu — 0,45 .
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IMpouentHoe cofepxkanue gppakuun <0,01 mm:
2,65 1000- 100
2,65—1 ~ 100-30

Jns moyB ¢ pasHBIM yAedbHbHIM BECOM PaCcCYMTHIBAIOT KO3(-
¢unyent nepecuera (K), mpu yMHOXKeHMH KOTOPOTO Ha pas-
#HocTh (Q—q) NLuayIalOT NpPOLEHTHOE cojepxKaHue (pakiun
<0,01 mm.

x=10,45. = 0,45-53,5=24,1%.

dn V.
=a_dq v_M-IOO,

Kozdppunuent nepecuera (K) mias naBecku nousn (M) —
30 r paBeH npu YAeJdbHOM Bece mouBH 2,656—53,5

K

2,60—54,3
2,565—54,6
2,50—55,3
2,45—56,3
Ta6anna 26

KaaccudukanHonHas mMKana noys MO MEXaHHYECKOMY COCTaBY
(nag Bcex THNOB)

Copepxanne ¢H3H-
yeckoii rauHH (4a- | OcHOBHOe HaMMeHOBaHHe ﬁ;l::ﬂim:gbi%ioﬁ;::;g:
CTHIB <%01 MM), pasHOBHAHOCTER weft (paKmuy
0— 5 Puixsonecuanas
[lecuanble ¥ KpYyMHONELJIE-
5— 10 CpasHonecuanas BATHE
10— 20 Cynecuanas
20— 30 Jlerkocyraunucras
30— 40 CpeanecyrasHucras [Mecuansie, KpynHONbLIE-
40— 50 TsKenocyrauHucTas BaThIe, MLiIeBATHE
50— 65 Jlerkoraunucras
65— 80 Cpennerynnucras TIuaeBaThie H MJIOBATHIE
80—100 TsixeJIOrNuHUCTAS

ONPEJEJEHHE XUMHYECKOTO COCTABA BOJHLIX
BBITSIDKEK WU TPYHTOBbIX BOI AJis1 3ACOJIEHHDBIX
noys

Ilpusnun meTona, Meron OCHOBAaH Ha H3BJICUEHHH JIer-
KOPAacTBODHMBIX COJiedl M3 NOYBHI BOJOH NPH OTHOIUEHHH MOYBHI
K BoJe 1:5 c mocnenyomum onpeleseHHeM XHMHUECKOIO COCTa-
Ba HOJIyYEHHON BBITSXKKH.
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Tpu6opsr 1 oGopynosanue

Becn texnuueckme kBagpantHeie BTK-500 (BJIKT-500 &)
LJ1 B3SITHSl HABECOK NOYBLI.

Ho3aTop MecATHIO3HIHOHHBIA AJs XMCTHIJHPOBAHHOM BOJIHI
TounocTh J03HpoBanua He Huxe 2%.

Memanxka naGopaTopHas 3JeKTpOMeXaHHYeCKas IpOIMesIep-
Hasi €O CKOPOCTbIO Bpaulenusi Jomacreii 700—800 o6/musn
(MJI-20) pasa mepemeluuBaHUs NOYBH C BOMOM.

®unbpTpoBaabHAST YCTAHOBKA HECATHIO3HIHOHHAS.

Ho3aropst Ans oréopa mopuuil uaprpata. TouHOCTE RO3HPO-
Bauus He Huxe 1%.

DIeKTPONIHTKH.

Mydenbras neus.

Bongunas Gaus.

JlecsITHIO3MIHOHHEIE KaCCETHI.

Banxu 6uToBeie eMkocThio 200 ma, TOCT 5717—70.

Turau dapdopoBre eMKOCTbIO 5, 25 M.

Konbul MepHBIE.

Broperxku emrocrbio 5, 10, 50 MJ1.

TIunerku emxocthio 5, 10, 50 M.

BopoHKH fuaMeTpoM 5 cm.

TIpo6upxu emxocrtoio 10 M.

®uabTpel NJIOTHHE 6e330JbHble AHAMETPOM 7—9 cM.

PeakTunb

Consnag xkuciora, yA. sec 1,174—1,185, T'OCT 3118—67,
4.1.4.

Bapuii xaopucrnii, TOCT 4108—72, u.xn.a.

Kauuit xpomoBoxucawit, TOCT 4459—65, u. 1. a.

Cepebpo asorHokucioe, FOCT 1277—63, u.x.a.

Asornas xuciaora, FTOCT 4461—67, u.1.a.

Cepnas kucjora, ya. Bec 1,83—1,84, TOCT 4204—66, u.1.a.

Pryrts (II) asornoxucnas, FOCT 4520—68, x.u.

Harp enxuifi, FTOCT 4328—66, u.1.a.

Awmvonuit xaopucreiit, TOCT 3773—72, x.u.

AwmwMmuax, TOCT 3760—64, u. n. a.

Harpuii xnopucrhii, FOCT 4233—66, x.u.

Maruuii cepuoxucastii, OCT 4523—67, x.4.

Tunpoxcunamun consHokucawi, FOCT 5456—65, u.n.a.

Harpuii cepuucrsiit, FOCT 2053—66, u.n.a.

DTUIEHIMAMHHTETPAYKCYCHAs KHCJIOTA [HHATPUEBas COJb
(rpuaon B), TOCT 10652—73, u.n.a.

Cuupr stusossit 969% -uuii, TOCT 5962—67.

Penondranenn, nagukarop, FOCT 5850—72.

Hudenunrapbason, unauxarop, TY MXII, 2636—51, u. n. a.

BpoMdenoaosbil cuuuil, nuaukarop, TY MIVXIT 271—59,
u.1.a.
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Merunosbii Kpacuniil, waaukarop, FOCT 5853—51.

Mypekenn, nagukartop, MPTY 6-09-12564—64 u. 1. a.

Xpomoren depHbii, nHaukatop, TY MXIT 3498—52.

MertunoBbifi opanxesbiil, uupukatop, TOCT 10816—64.

Bogza muctmiaupoBannasi, FOCT 6709—72.

ByMaxubie OuAbTPH 06e33osenHbie, MPTY 6-09-2411—65,
Genas Jsieura, fuamerp 15 cm.

ByMaxusle GuiabTpel o6eszonennsie, MPTY 6-09-2411—65,
CUHsiS JIeHTa, AHametp 9 cMm.

MpurorosieHne pacTsopos

1. Cepebpo asorHokucsioe, 0,02 H. THTPOBaHHBLIH pacTBOp:
3,4 v conu pacTBOPSIIOT B AHCTHAJHDOBAHHOR BOAE H 00DbeM pa-
ctBopa noBoAsit Ao 1 s. Turp mposepsior mo 0,1 H. pactBOpY
NaCl, npuroroBieHHOMY H3 (uUKCaHaka, B TeX Xe YCJIOBHSX,
B KaKHX ONpeJlelsioT XJIOp-HOH.

2. Cepnas kucaora, 0,02 H. pacTBOp roToBAT M3 GHUKCAHANA.

3. AsorHokucaas pryTh, 0,02 H. THTPOBAHHBI pPacTBOp: MO~
Jy4aloT OpU NTHKpaTHOM pasGasienuu 0,1 H. pacTBopa (16,68r
cony pactBopsioT B 100 MA AMCTUNIHPOBAHHOH BOJBI, COREp:Ka-
me# 1,0—1,5 ma kouuenrpuposannoit HNO; u pacrsop mosoaar
JHCTHNHpOBaHHOR Bojo# Jo 1 x). Turp ycranasaupaioT no
0,1 u. pacreopy NaCl.

4. CmemanHblfl uuAMKaTop: pacrBopsiior 0,5 r KpHCTANJIH-
geckoro audenunkap6asona u 0,06 © KpPUCTALIHUECKOTO GpOM-
denonosoro curero B 100 ma 96%-uoro cnupra. Pacrsop ycroii-
YUB B TeYeHHe MeCslia NIPU XPaHEHHH ero B TeMHOH CKJISHKE.

5. Asoruas kucaora, 0,05 u. pactBop: 3,5 M1 KOHUEHTpPHUPO-
BaHHoii HNO; pas6aBasioT AHCTHIJNHPOBAHHOH BOJOH Mo 1 .

6. Tpuson B, 0,05 u. pacrBop: 9,83 r TPHJIOHA pPACTBOPSIOT
B JHCTH/JHPOBAHHON BOJAe H JAOBOAAT o6wveM o 1 a. Tutp pa-
CTBOpa TPHJIOHA YCTAHABJAHBAIOT O CEPHOKHCJIOMY MAarHHIO.

7. Maruni#t cepHokucabiii, 0,05 H. pacTBOp: TFOTOBAT H3 (HK-
caHaja uad 6,16 T XMMHUYECKH YHCTOTO BBICYIIEHHOro A0 NOCTOG-
suHoro Beca mpu 80—100°C MgSQ,-7H;O pacrBopsor B mu-
CTHIJINDOBAHHOA BOZe M JOBOAAT 00BeM AHCTHIJIHPOBAHHOR
BOZOH A0 1 1.

8. Mypekcua: 5 r ungukatopa pacrupaiotT ¢ 95 r NaCl no
paBHOMepHOH OKpacku. XpaHAT B CKASHKE TEMHOTO CTeKJa.

9. XpomoreH uepHHIl: 5 r mHAHKaTopa pacrupawt ¢ 95 r
NaCl no paBHOMepHO}I OKpackH. XpaHAT B CKJSHKE TeMHOTo
CTeKJa C NPUTepTOl Npo6GKOH.

10. Xnopunso-ammuaunsii 6ydep: 20 r NH4Cl pacreopsitor
B 100 Ma guctwanumpoBaHHO¥ BOAB!, mpuiuBamt 100 ma 25%-
HOTO pacTBopa aMMHaka (CBOOGOAHOro OT KapO6OHATOB) W HOBO-
JAT XUCTHVIMPOBAaHHOHA BOJOH o 1 J.
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11. Hartp enxuii, 2,0 u. pacrBop: 80 r NaOH pacrsopsior
B JHCTHAJIMPOBAHHOH BOZe M AOBOAAT 00beM pacTsopa Lo ! J

12. T'unpokcunaMuH, 5%-Heli pacTBOp: 5 T peakTHBa pa-
CTBODSIOT B AHCTHJJIHPOBAHHON BOJe H HOBOIAT 06beM pacTsBo-
pa mo 100 ma. XpaHsT B XOpOLIO 3aKPHITOH CKAsAHKe He GoJee
HeJlenH.

13. Hartpuii cepuuctbifi, 2%-HEA pacTBOp: 2 T peaKTHBa pa-
CTBOPSIIOT B AMCTH/JIHDOBAHHOH BOJe, JOBOAS 0GBEM pacTBOpa
o 100 ma.

14. Harpuii xmopuctsifi, 0,1 H. pacrsop: 5,85 r peakruBa
pacTBOPSIOT B AUCTHIJIHPOBAHHOH BOJe, MOBOAs O6BEM DPacTBO-
pa no 1 1 B MepHO# KoJ6e.

15. Bapuit xmopuctwiit, 10%-Hui#t pactsop: 100 r peaxrusa
DACTBOPSIIOT B IUCTHIJIHPOBAHHOH BOLe M JOBOAAT O 1 &1 jqu-
CTHJAJIMPOBAHHOH BOJOM.

16. Kanuit xpomoBokucanii, 10%-Heifi pacrsop: 100 r peak-
THBA PACTBOPSIOT B AHUCTH/IJHPOBAHHOH BOAE W AOBOAAT N0 1 &
JACTH/IJINPOBAHHON BOJOH.

17. Consmas xucaora, 109%-Hblit pactsop: 236 MJ KOHLEH-
tpupoBanuoit HCl (yz. sec 1,19) pas6aBislOT AHCTHJJIHPOBAH-
HOH BOJO# Ko 1 J

18. Cepnas xucnora, 10%-uefi pacrsop: k 700—800 ma au-
CTHJVIHPOBAHHOM BOJbLI IOCTENEHHO IPH NEpeMelIHBAHUH TPHJIH-
BaioT 60,6 mMa konnenrpupoanHolt HaSO4 (ym. Bec 1,83) u no-
BOAST 4O 1 1 AMCTHAIMPOBAHHON BOJOH.

19. Memunossiii opanxessi, 0,05%-weiit pacteop: 0,05 r uH-
JAHKaropa pactBopsioT B 100 MJ AHCTHMHPOBAHHOH BOJBL

20. ®enondranent, 1%-Helit cnupTOBHIK pacTBop: 1 r HHAH-
KaTopa pacTBOPSIOT B 70 MJI 3THJIOBOTO CIHMpTa H J00aBJIfIOT
30 MJ1 AMCTHJIMPOBAHHOH BOJBL

21. MertuaoBblii kpacusit, 0,2%-ubét pactop: 0,2 r HHIHKA-
TOpa pacTBOPsAOT B 60 M 3STHJIOBOTO CHHPTA H H06aBJSIOT
40 MJ1 AHCTHJIIHDOBAHHOH BOJBI.

NPUTOTOBJEHHE BOJAHOM BBITS)KKH

30 r BO3AYIIHO-CYXOH TOYBbLI, Pa3MOJOTON M NPOCESHHOH ye-
pe3 CHTO C OTBEPCTHSIMH AHAMETPOM 2 MM, OTBCUIHBAIOT Ha Be-
cax ¥ TNepecHIaloT B GbITOBble OaHKH, YCTaHOBIeHHBe 1o 10
IWITYK B KacceTaX. Kaccersl moMernaioT NMOA A03aTOpP M OLHOBpe-
MeHHo B 10 6aHok nosupyioT mo 150 MJa  CBexKeneperHaHHON
JHCTHIJIMPOBAHHOHR BOMBL

3aTteM 'KacceThl NOMEIIAlOT B MRIUAJKY U B TeueHHe 3 MHH
nMepeMelIHBAOT IOYBY C pacTBOPOM, IIOCJAE Yero CYCHEeH3HIo
GuIBLTPYIOT Yepe3 ABOHHON ckiMamuathiit ¢uabTp. I3 duabTpara
WINPHIEM-03aTOPOM OTGHPAIOT NpoGH B OHITOBEE GaHKK 14
onpefenenus B ofHo u Toit xe npo6e CO3, HCO3u CI (20 mx)
H B OTAeNbHBEIX npobax Ca” u Mg" (nmo 10 mx).

67



ONPEAEJEHUE IIEJOYHOCTH

Onpenenenne COy .B Gankuc20 M GHIBTPATA IPHOAB-
asoT no 3 xkanau cnuprosoro 19%-woro pacrsopa denondrasieu-
Ha u TUTpyloT mpobu 0,02 H. pacTBopoM HySO4 no oGecupeusn-
BaHus pacrsopa. Cogepxanue COz B moyse pacCUHUTHIBAIOT IO

dopmyae:

5 _—_-0’02 2; 100-2 Mr-3k8/100 r nouBH,
rae a— o6vem 0,02 H. pactBopa HySO,, nomweawdii Ha THT-
pOBaHHe, MJ;
0,02 — HopmanbuocTs pactBopa HpSO,, Mr-ske/mi;
C — HaBecka MOYBbHI, COOTBETCTBYIOm[ast 20 MJI BHITSKKH
(4 1). )

Onpeneanenune HCOs . K npoGam, B KoTOpHIX Ompenesinn
non COs ,npubasasior no 3 Kamiu BoxHoro 0,05%-Horo pactBo-
pa MEeTHJIOBOIO OpaHxkeBOro  pacrsop murpywor 0,02 H. pacrso-
pom HsSO, no mepexoma xesnTofi OKpPacKd B OPaHKEBYIO C po-
30BaTHIM OTTEHKOM. BesyunHy oOLiefi IeJOMHOCTH BBIYHUCASIOT
{0 CyMMapHOMYy 00beMY KHCJOTHI, MOUIEIIEMy Ha THTPOBAHHE 110
¢denondrasernny u MeTwioBoMy opanxkeBoMy. Colepxanue

HCO; B nouBe paccyuTHIBAIOT 1O dopMmyJe:

. 0,02-(a + B)-100
HC03="——-£'—C—-)"—"', mr-sxB/100 r noyBw,

rie a — o6beM 0,02 . pacteopa HySO4 moweamuii Ha TUT-

posanue COs, wMJ;
B— 06beM 0,02 H. pactBopa HySO,, momeiawnii Ha THT-
posanne HCOs;, mi;
0,02 — nopmanbHOcTb pactBopa HySO4, Mr-sks/mi;
C — HaBecKa MNoOYBH, COOTBETCTBYOmAas 20 MJ BHITSIKKH
4r).
Ipu ucnfmbs)osaﬂnn touno 0,02 u. pacrBopa HySO4 u oObe-
Ma ;‘7;)0651 20 M comepxanue HCO; paccunThiBaioT 1o Tabau-
ne 27.

Notennuomerpuyeckoe onpepenenne CO; u HCO;

B BORHBIX BBITSKKAX, 0COGEHHO TeMHOOKpaUIeHHBLIX (Hanpu-
Mep, B BHITSIKKaX W3 COJIOHLOB M COJIOHUEBATHIX MOYB, U3 TOP-
¢$oB) TUTPOBaHHE IEJIOYHOCTH MOMKHO IPOBOLUTH NOTEHIHOMeT-
pHUECKH ¢ noMombio motesnuomerpa JITIM-60M mau pH-340 ¢
610KOM aBTOMaTtHyeckoro TuTpoBaHus BAT-12JIM.

B xXuMHueckuit crakaH eMmkoctbio 100 M GepyT 20 Ma BHI-
TAXKKY, MOMEIAIOT B Hee «MAaTHHTHHK® U CTaBAT CTaKaH Ha Mar-
HHTHYIO Mellajky. B pacTBop TNOTpyKalOT CTEKJIAHHBIH 3JeK-
TpoJ, W 3JaeKTpoj cpaBHeHns pH-merpa jas ompemenenus pH

68



Ta6nupa 27

Pacuer copepxanns HCOé

O6bem O6nem
0,02 u. pa- 0,02 1. pa-
CTBOpA HCO,’ CTBOpa HCOy’ HCO.’
Hy804, . [mr-3ks/100 r| HCOy',% * HySO4, {mr-sxs/100 r o o
Tome AU HOYBH nomeni TOUBBHE 0
Ha THTPO- Ha THTPO-
BaHHe, Mi BaHue, MJ
0,1 0,05 0,003 1,6 0,80 0,049
0,2 0,10 0,006 1,7 0,85 0,052
0,3 0,15 0,009 1,8 0,90 0,035
0,4 0,20 0,012 1,9 0,95 0,058
0,5 0,25 0,015 2,0 1,00 0,061
0,6 0,30 0,018 2,1 1,05 0,064
0,7 0,35 0,021 2,2 1,10 0,067
0,8 0,40 0,024 2,3 1,13 0,070
0,9 0,45 0,027 2,4 1,20 0,073
1,0 0,50 0,03t 2,5 1,25 0,076
1,1 0,50 0,034 2,6 1,30 0,079
1,2 0,60 0,037 2,7 1,35 0,082
1,3 0,65 0,040 2,8 1,40 0,085
1,4 0,76 0,043 2,9 1,45 0,088
1,5 0,75 0,046 3,0 1,50 0,091

Mr-9k8/100 r mouBnl-61
1000

* HCO3 = %

BHITSI)KKH, YTOOBI HMETh NpPEACTaBJEHHE O BHIAX UIEJOYHOCTH
NaHHO¥ BBITsKKH. Ecan pH BHTAXKH Menbule 8,3, HOpMaJbHHX
Kap60HaTOB B pacTBOpe HeT H ONpefesfATb MOMXKHO TOJBKO Iie-
JOUHOCTH OmkapGonaToB, TUTpyd BHITAXKY 0,02 H. pacteopom
HeSO, no pH 4,4. Ilo o6beMy KHCJIOTHI, TOLIEANIEMY Ha THTPO-
BaHHE, BHYMUCIIOT WIEJIOYHOCTD BHITSKKH B Mr-5kB Ha 100 v
nouBsl uad B npouentax HCOs .

B Butaxkax ¢ pll Beime 8,3 onpelensior ofa BuAA meN04-
Hocty. B aTOM cayuae BHITAXKY cHauana turpyiot 0,02 H. pa-
crBopom HySO4 mo pH 8,3 u 3amuceiBalOT pacxof KHUCJIOTHI,
a 3aTeM IpOROJKalT THTpoBaHue 1o pH 4,4.

PaccuuTeiBaloT conepxaHHe KapGoHATOB M 6uKap6OHATOR
TaK €, KaK ¥ NpH OOBIIHOM THTPOBAHHH.
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ONPEJEJEHHE XJIOP-HOHUB

Onpenenenue Cl” MepKypUMETPHYECKMM METOLOM

Mpuruun MeToxa. Merox OCHOBAaH Ha THTPOBAHWH HOHOB
XJI0pa pacTBopoM asoTHo-KucaoH pryTd (II) B mpucyTcTBHH cMe-
aHHOTO HHAHKaTopa (mHdenuIKap6as3oH-+GpoMdeHONOBbIH CH-
HHll uE G6pOMKpe30n0Bbifl cHHuM). VIOHBI PTYTH NIPH THTPOBAHHH
CBSI3BIBRIOTCA C HOHAMHU XJ0Pa B MaJOLHCCOLNHHPOBAHHOE COelH-
nenne HgCly, a u30BHITOK HX BCTYyNaeT B DEAKUHIO ¢ JHOEHH]I-
Kap6a3oHoM, 00pa3ys KOMIJIEKC CHPEHeBO-(HOJeTOBOIO I(BETa.

Xon aHaausa

B orruTpoBaHHble IHOC]e ONpefeNeHHs OOmeH IIeJOYHOCTH
npo6sl npuausalT no 10 Kanenb cMenlaHHOTO MHAHMKATOpPA H IO
0,5 ma 0,05 H. pactBopa HNQO; mis ycraHossenuss pH pactsopa
3,0—3,5, sarem mpo6nl THTpyoT 0,02 H. pacTBOpOM a30THOKHC-
JIOM PTYTH 10 NMepexofa BHIIHEBO-PO30BOH OKPACKH B CHPEHEBO-
duoJeTOBYIO.

Caexyer uMeTb B BHRY, YTO B HpOLECCE THTPOBAHHs 06pasy-
ercs simosurast conb HgCly — cynema, nostomy mnpu THTpoBa-
HHH HYXKHO COGJIORATDH IPEAesbHYI0 OCTOPOXKHOCTb.

Copepxanne Cl’ B nouBe paccuuTHBaOT N0 dopmyde:.

0,02-a-100
Cl'=——— wmr-2k8/100 r mouBm,

rie  a—o6bem 0,02 u. pacrBopa Hg(NOs)s, momenumii ua
TUTPOBAHUeE, MJ;

0,02 — nopmanbhocts  pacrsopa Hg(NOs)g, mr-sxs/100 r
TIOYBHI;

C — HaBecka nouBH, cooTBeTcTBYOmAas 20 MJ BHITAXKKY
(4 r).

ITpu ucmonb3oBanuu Toyno 0,02 H. pacTBOpa A30THOKHUC/IOH

prytd u ob6bema mpobul — 20 mu copepxkanue Cl’ paccunThiBa-
10T no Tabauue 28.

Onpenenenne Cl' aprenromerpudeckum Merogom mo Mopy

IMpo6bl BOAHOM BHITAXKKH, B KOTODHIX OTTHTpPOBaHa obmas
eJOYHOCTb, Ioche npubasmenuss 1 ma 10%-Horo pacrsopa
KoCrO,4 turpyor 0,02 n. pacrsopom AgNO; R0 TOSBIeHHS He-
HCyesalonlel XpacHo-6ypolt okpacku. PacyeT npoH3BOZMTCS 10
Tol Ke opMmyse, uto u B onpenenenun CI' mepxypumerpuue-
CKHM METOJOM.
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Pacuer copepxanusi Cl’

Ta6aruma 28

1000

. I . I3 I . o8 .y
SeoER |8 cw—s 8 |8 LS| 2
A5 |28 . (85T |78 - [85REC L BE| -
SE&rgEilzel T |[O&XegEse © |[6&r2gE| 58| O
0,1  [0,030,002] 3,1 1,550,055 6,1 3,05 { 0,108
0,2 [o,1000,00¢] 3,2 |1,60{0,057[ 6,2 3,10 { 0,110
0,3 |o,15(0,005| 3,3 |1,650,059] 6,3 3,15 | 0,112
0,4 [0,2000,007| 3,4 |1,70{0,060] 6,4 3,20 | 0,113
0,5 [0,2500,009] 35 |1,75(0,062] 6,5 3,25 | 0,115
0,6 |0,300,011] 36 1,500,064 6,6 3,30 | 0,117
0.7 0,35:0,012 3.7 |1,850,066] 6,7 3,35 | 0,119
0,8  |0,40,0,014] 3,8 l1,00/0,067! 6,8 3,40 ! 0,121
0,9 fo,45(0,0t6] 3,9 |1,950,069] 6,9 3,45 | 0,122
1,0 [o,500,018) 4,0 |2,000,071] 7,0 3,50 | 0,124
1,1 |o,55{0,009] 4.1  |2,050,073] 7,1 3,55 | 0,126
1,2 [0,60[0,021] 42 l2,10/0,074] 7,2 3,60 | 0,128
1,3 |0,65(0,023) 4,3 (2,150,076 7,3 3,65 | 0,129
1,4 [0,70{0,025| 4,4 |2,20[0,078] 7,4 3,70 | 0,131
1,5 [0,75(0,027{ 4,5 [2,250,080| 7,5 3,75 { 0,133
1,6  lo,80{0,028] 4.6 |2.300,082] 7.6 3,80 | 0,135
1,7 lo,85(0,081| 4,7  |2,35(0,083] 7.7 3,85 | 0,137
1,8 |0,90[0,082] 4,8 |2,40/0,085| 7.8 3,90 | 0,138
1,9 0,950,034 4.9 {2,450,087| 7,9 3,95 | 0,140
2,0 |1,0000,035] 5,0 [2,50{0,080] 8,0 4,00 | 0,141
2,1 {1,05{0,037| 5,1 (2,550,000 8,1 4,05 | 0,144
2,2 |1,10(0,030| 5,2 |2,6000,002] 8,2 4,10 0,145
2,3 11,150,041, 5,3 [2,65'0,004] 8,3 4,15 | 0,147
2,4 i1,2000,043] 5,4 |2.70/0,006] 8,4 4,20 | 0,149
2,5  |1,2500,044| 5,5 [2,7510,008] 8,5 4,25 | 0,151
2,6 |1,30{0,046| 5,6 [2,800,000] 8,6 4,30 | 0,152
2,7 [,3500,0e8] 5,7 28500100 8,7 4,35 | 0,154
2,8  |1,40{0,050] 5,8 [2,900,103] 8,8 4,40 | 0,156
2,9  11,4500,051] 5,9 [2,950,105] 8.9 4,45 | 0,158
3,0 [1,50{0,03] 6.0 3,,00‘0,106 9,0 4,50 | 0,160
- ‘OY = Mr-9k8/100 T mOUBHI-35 %
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ONPENEJNEHUE KAJBLUUA

B npo6st ¢ 10 M ¢uapTpara npuausator no 50—70 mu gu-
CTHJIJIMPOBAHHOM BOAH M MO 2 ma 2,0 H. pactBopa NaOH, 3atem
no 0,5 ma 2%-uoro pacreopa NaS u 0,5%-HOro pacrsopa
THAPOKCHJIAMHUHA (AJs YCTPaHeHHs BJMSHHUSA HOHOB MeIH, Map-
raHna, xemnesa, amomunus). Hobasasior 10—15 Mr Mypekcuiaa
(R0 spko-po30BOfi OKpacku pactsopa) u turpywor 0,05 H. pa-
CTBOPOM TpHJIOHA B npu 3HeprHYHOM MepeMeIUKBAHHMH IO Nepe-
XOla OKpPacKH B JIHJOBYIO.

Conepxanne Ca' B IOYBE PACCUUTHIBAIOT IO (POPMYyJe:

a-0,05-K-100
Ca" = ———-—6—-——Mr-:~>KB/100 I HOYBLI,

rie a — o0GbeM pacTsopa TpHJoHa b, moweawmu#i Ha THTPO-
BaHHe, MJ;
0,05 — HopMaJbHOCTh pacTBOpa TpuJaoHa B, Mr-sxs/ma;
K — nmonpasxa K THTPY pacTBOpa TpHJIOHA b;
C — HaBecKa MOuBH, COOTBeTcTByIOmasi 10 MJ BBITAXKKH
(2r);
100 — nepecuer Ha 100 r mouskl.
Ilpn wucnonw3oBanuu Touno 0,05 H. pactBopa Tpusona B
1 oobema npobnl 10 ma comepxanne Ca’ pacCUHTHIBAIOT IO
tabaue 29.

ONPELEJEHHME CYMMbI KAJDBIMA U MATHMS

B npo6sl ¢ 10 My ¢uabTpaTa NpUAMBAIOT NPH NOCTOSHHOM
nepeMelUUBAHUA PacTBOpa 5 MJ XJIOPHAHO-aMMHauHOTO Oyde-
pa, 3arem no 0,5 Mma 2%-Horo pacrsopa NasS u 0,5 ma 5% -woro
pacTBopa THAPOKCHIAMHHA (IJsi YCTpAaHEHHS BJHSHHS HOHOB
MenH, Mapranna, xejesa, amoMuuus). Jlo6asasior 10—15 mr
XpoMOTeHa YepHOTo M THTpyloT cymmy Ca’+ Mg’™ 0,05 B. pa-
CTBOpPOM TpHJOHA B 10 mepexoma oxpackd M3 BHIIHEBO-KPACHOH
B cuHe-rosny0yo.

Conepxanne Mg' B nouBe pacCYHTHIBAIOT N0 Ipopmyde:

(8 — 2)-0,03-K-100
Mg'=" """ mr-3k8/100 r mouBHI,

rie B — 06beM pacTBOpa TpuiaOHa D, HoulefmHd Ha TUTPO-
Banue cymmul Ca*+Mg~, ma;
a — ofpeM pacTBopa TpwioHa D, mOmeAWME Ha THTPO-
panpe Ca" wmJ;
0,05 — HOpMAaNBLHOCTH TPUJIOHA B, Mr-sxkB/MJI;
K — nmonpaeka K THTPY TpHioHa b;
C — HaBecKa MOuBHl, coOTBeTCTByiomas 10 MJ BHITSKKH
(2 1);
100 — nepecuer Ha 100 r noyswHL.
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Pacuer cogepxkanns Ca”

Tab6auaua 29

1000

AL Ao ] P

8 & = x |8 @xg o « 18 1Bxgl o "

8s8s | 2 | = |C8s55| = | = [°2s85 S | =

§2cg8 | -2z - |g8858| -84 - |388%8| .83 -

Caree=20Ee] O I0acerl0OEE] O [OadeefO=Eg| O
0,1 0,25 10,005 3,1 7,750,155 6,1 15,251 0,305
0,2 0,50 (0,010 3,2 8,0 10,160 6,2 15,50 0,310
0,3 0,75 {0,015 3,3 8,250,165 6,3 15,751 0,315
0,4 1,00 {0,020 3,4 8,500,170 6,4 16,001 0,320
0,5 1,25 10,025 3,5 8,7510,1753 6,5 16,251 0,325
0,6 1,50 0,030 3,6 9,000,180 6,6 16,50 0,330
0,7 1,75 10,035 3,7 9,250,185 6,7 16,751 0,335
0,8 2,00 {0,040 3,8 9,500,190 6,8 17,00 0,340
0,9 2,25 10,045 3,9 9,75]0,19 6,9 17,25 0,345
1,0 2,50 10,030 4.0 10,000,200 7,0 17,501 0,350
1,1 2,75 10,055 4.1 10,250,205 7,1 17,751 0,355
1,2 3,00 {0,060 4,2 10,500,210 7,2 18,00} 0,360
1,3 3,25 /0,065 4,3 10,75]0,215 7,3 18,251 0,365
1,4 3,50 10,070 4,4 11,000,220 7,4 18,501 0,370
1,5 3,75 10,075 4,5 11,250,225 7,5 18,751 0,375
1,6 4,00 | 0,080 4,6 11,500,230 7,6 19,00( 0,380
1,7 4,25 10,085 4,7 11,7510,235 7,7 19,251 0,385
1,8 4,50 10,090 4,8 12,000,240 7,8 19,504 0,390
1,9 4,75 10,095 4.9 12,25]0,245 7,9 19,751 0,395
2,0 5,00 10,100 3,0 12,500,250 8,0 20,001 0,400
2,1 5,25 (0,105 5,1 12,7510,255 8,1 20,251 0,405
2,2 5,50 10,110 5,2 13,000,260 8,2 20,50 0,410
2,3 5,75 10,115 5,3 13,250,265 8,3 20,75, 0,415
2,4 6,00 {0,120 5,4 13,500,270 8,4 21,00( 0,420
2,5 6,23 0,125 5,5 13,750,275 8,5 21,251 0,425
2.6 6,50 | 0,130 5,6 14,000,280 8,6 21,501 0,430
2,7 6,75 10,135 5,7 14,2510,285 8,7 21,751 0,435
2,8 7,00 10,140 5,8 14,500,290 8,8 22,001 0,440
2.9 7,25 | 1,145 5,9 14,75]0,29 8,9 22,25] 0,445
3,0 7,50 10,150 6,0 15,00 {0,300 9,0 22,501 0,450

¥ Cgr— Mr-sxs/100 r nmoussl-20 %
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ONMPEXEJIEHUE HATPHUS HA NMINAMEHHOM $OTOMETPE

AHanu3npyeMBle BEITSKKH NpeJBapHTENbHO Pa3yaBJsioT BO-
J0#, OPHEHTHPYACh Ha KOJHYECTBO XJOpa, ONpelesieHHOe paHee.
Ipu comep:xkanuu xsopa B mouse OT 1 Ho 10 Mr-3KB BHTSKKA
pasbasnsiercss B 5 pas, or 10 go 20 mr-skB — B 10 pas, Gosee
20 mr-sxks — B 20 pas.

10—15 mua pasGaBjieHHON BEITSIZKKH IEPEHOCAT B CTAKAHUHKH
eMKOCTbi0 50 M/, ycTaHOBJeHHBle Ha JioTKe. OJHOBpeMeHHO
B TaKHe Xe CTaKAHYHKH HAJHMBAIOT CTAHZApPTHBIE pPacTBOPHI
NaCl. 3artem cravzapTHbIE aHaJH3HDPYeMble PAaCTBODH (HOTOMET-
pupyIoT.

Jnsi npuroToBJleHUsi WIKaJbl CTaHAAPTHBIX PAaCTBOPOB GepyT
B MepHble KOJGH eMKoctbio 1000 mMa ciaepyoomue KoJuuecTBa
Touso 0,1 H. BogHOro pacrBopa NaCl: 5; 10; 20; 30; 40; 60; 80
1 100 mJ1, BoBOJASA O METKH JAHCTHIJHPOBAHHON BOJOH.

[TonyueHHble CTaHAapTHBIE pacTBOPHI cooTBeTcTBYIOT: 0,25;
0,5; 1,0; 1,5; 2,0; 3,0; 4,0 u 5,0 mr-sxs Na na 100 r moues, ecju
BBHITSIKKY He Pa306aBisioT Nepel aHAJIH3OM.

IMocne ¢doToMerpupoBaHHs CTAHAAPTHBHIX PACTBOPOB Ha mJa-
MeHHOM (oTOMeTpe CTPOAT KaJHOPOBOUHBHIH Ipaguk: Ha OCH
a6ciuce OTKJAaAbBaloT cofepxanus Na (Mr-3xs/100 r nouser),
COOTBETCTBYIOLIME DacTBOPaM ILUKaJhl, a Ha OCH OPIUHAT — HX
TI0OKa3aHusl Ha raabBaHoMmerpe. Ilosb3ysick oTuM rpadukoM, Ha-
XOIAT coflepkaHusd Na B HCOBITYeMbIX BHITSIXKKax (Mr-sxs/100 r
TIO4BbI) MO MOJYYEHHEIM AJS HHX Ha IJaMeHHOM «poToMerpe OT-
cyeraM. Eciy BHITAXKKY INepell aHalu3oM pas36aBissiu, TO HaH-
JleHHOe 3HauyeHHe CofepxaHuft Na YBeJIHYHUBAIOT BO  CTOJbKO
pas, BO CKOJIbKO Oblia pasBaBieHa BRITAXKKA.

ONPEAEJEHHE CYJb®AT-HOHOB BECOBbBIM METOAOM

Conep:kanne Cyan¢aT-MOHOB B BHITSKKE MOXHO BHYHCAATDL
o pa3HOCTH MeXay cymmo#i kathnoHoB (Ca”+ Mg” + Na')
M cymmol anuoHoB (CO3+ HCOQ—.F Cl'). Ilpu neoGxomumocTH
NpoBOAAT BecoBoe ompenenenre SOz, KOTOpOe OCHOBAHO HA 06-
pasoBaunu ocafxa BaSOy. .

B 3aBucumoctH oT cofepkanud SO 6epyT B XHUMHUYECKHI
crakad or 5 g0 50 ma BuiTsKKM. [Ipu GoJblmom cogepkKaHHH
SO% B 3aco/eHHBIX cy/nhaTaMu MOYBAX U3 PacTBOpA MpeBapH-
TEJbHO BBIAEAIOT NOJYTOPHbIE OKHC/IBI aMMHAUHBIM CIOCOG0OM.
3arteM OGHILTPAT NOLKHUCISIOT COJNSHOH KHCJIOTOH IO MeTHI0BO-
My KpPacHOMY HO $IBHO KHMCJIOH pEakuMH, TNpHJIHBAIOT 1 MJI
10%-uoro pacrsopa HCI u marpeBaloT 10 KHIEHHS, 3aTeM MpH-
6aBas0T no KamasiMm 2—5—10 Ma (B 3aBUCHMOCTH OT CTEHNEHH
NIOMyTHeHHsI pactBopa) ropsiynit 10%-uel pacrsop BaCly, Tma-
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TeNbHO pasMeNIMBAsl pACTBOpP NAaJOUKOH 10C/e KaxKAOH Kamau
ocagureis. [IOKPHIBAIOT CcTaKaH YacCOBBIM CTEKJIOM H CTaBAT
Ha KHUIAIY0 BOAAHylo GaHi0O Ha 2—3 uwaca 151 BBHIKPHCTaJJIH-
30BLIBAHUS W OTCTaWBaHHUs OCajKa, IIOCJe 4Yero AejalT Ipoly
Ha MOJHOTY ocaxaeHuss SO.

Ecnn ocamok enBa 3aMereH, BpeMsi OTCTAHBAHHS YBEJUUHBA-
10T g0 12—24 yac. OTduabTPOBLIBAIOT OCANOK uepe3 IJIOTHHIA
6e330/1bHBIA (uABTP AHaMeTpoM 7—9 cM. OcaJoK NPOMBIBAIOT
ropsivedl Bomo, moAkuciennoft HCl, 1o mpexpalinenus peakuuu
Ha Gapuii npu npuGaBiaeHuu K npobe HeCKOJbKHX Kaneib 10%-
‘Horo pacrsopa HySO,;. ®PunbTp c ocaakoM NOACYIIHBAIOT HA
BOPOHKe, 3aTeM NOMelllaloT BO B3BelleHHbIH ¢apdopoBelli TH-
reJb W CTaBST B XOJOAHYI0 MydenbHyIo neub. [Io Mepe Harpe-
BaHHUS NPOHCXOAHT NMOCTeNeHHOe OOYriMBaHHe M 030JeHHe (PUiIb-
Tpa. Ocajok mpokanuBaloT B TeyeHue 30 MUH IpH TeMIepatype
“700—750°C (smmie 800°C ocamox pasJjaraercsi). 3aTeM THUTEJb
OXJaXJAal0T B SKCHKAaTOpe M B3BeWIHBAaIOT. JJas JOCTHXeHUs
[IOCTOSIHHOTO Beca OCAJI0K CHOBA NPOKAJUBAIOT MpPU TOH Ke TeM-
nepatype 20 MHH U TOCHe oxJaxJAeHus BapemmuBaior. Cojepxa-

‘HHe SO, paccuuTHBAIOT 1O HOpMyJe:

a-0,411-100
B

SO: = %,
rae a— Bec Ocajxa, T; )
0,411 — ko3 unuent nepecuera Beca BaSO, Ha Bec SOs;

100 — nepecuer Ha 100 r noussl, %;
B — HaBeCKa, COOTBETCTByIOUlasg O0GBEMY B3SITOrO (GU/Ib-

Tpara, T.
IIpumep Briuucienus: sec ocanka 0,0214 r. 20 mn dunbrpara
COOTBETCTBYET HaBeCKe 4 T.

0,0214.0,41-100
4

SO; = =0,22%S0;=0,22-20,82 =4 58Mr-sKB
(20,82 — xoahpuunent aas mepecyera Y B mMr-axs/100 r mou-
BHI).

ONPEAEJNEHHE CYJbdAT-HOHOB OBBEMHBIM METOJOM
o AHMAHUHARY

[IlpuHoun meToxa. Merol OCHOBAaH Ha TUTPOBaHUU CYJIb-
¢$ar-uOHOB PacTBOPOM XJOPHCTOrO BapHs ¢ 06pa3oBaHHEM MaJO-
PacTBOPUMOro ocafka cyabpara Gapusd. KoHel TuTpoBaHHs yc-
TaHaBJ/JIUBAETCST MO TOMyGOMY OKpallMBAHHIO PACTBOpAa BCJEMNCT-
BUE B3aMMOIEHCTBUS CBOGOAHBIX MOHOB ©apus B cpere 50%-Ho-
TO BOJAHOTO pacTBOpa 2UETOHA HWJIM 3THJ0BOrO cmupra npu pH
1,7—2,0. Onpenenerrio memaoT GOJbILHE KOJHYECTBA KaJbIUs,
KaJiusi, HaTpPHsi, aMMOHHS,
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MpuGopul ¥ oGopyncsanue

MuxpobiopeTka emxocteio 10 ma c uenofi peaenns 0,02 ma.

CrekJ/siHHbIE KOJIOHKM JJIs KaTHOHMTA (HAJNIHHON 47 cM m aua-
meTtpoM 1,5 cm) wuau Boporku Hyua Ne 1 u Ne 2 (BricoTa 70 MM,
xuamerp 27 MM, o6beM 40 mi).

Koa6el kounyeckue eMrocThio 100 Mot

Koa6et mepuele emxoctsio 100 u 1000 M.

[Munerku emrocTsio 10 u 50 mi1.

Lunuuap eMkocThio 25 MJL.

Bopouxu auamerpom 9 cM.

Mertaannueckue WTATUBLL 451 BOPOHOK Hywua.

KanensHuua [js HHAMKATOpA.

PeakTusbi

Bapuit xnopuctniit, 'OCT 4108—72, u.n.a.

Hurxpomaso, uugukarop MPTY 6-09-6514—70 u. n. a.

Karuouursr KY-2, KY-2-8 n gmp.

Cepebpo asoruokucioe, FOCT 1277—63, u.n.a.

VHuBepcanbHas MHAWKaTopHasi Oymara, TY MXII OPY
76—56.

Cepuas xuciora (¢uxcanan), FOCT 4204—66, x.u.

Aneron, 'OCT 2603—71, u.1.a.

ConsHas kucaora, ya. Bec 1,19, TOCT 3118—67, x.u.

Harpuii xnopuctsiit, FOCT 4233—66, 4. 1. a.

Cnupt stusnoBuit, 96% -uwii, FOCT 5962—67.

OuabTpH (KpacHas JieHTa).

IpurorosjeHne pacTBopoB

1. 0,02 u. pacmsop BaCly: 2,0807 r BaCl, nim 2,4430 r
BaCly- 2H,0 pacrBopstioT B 1 1 AMCTHIIMPOBaHHOM BOAM. Tutp
nposepsitor no 0,02 H. pacrBopy HySOs4, npuroToBieHHOMY M3
duxcanaja.

2. Hurxpomaso, 0,1%-ubift pacrBop: 100 Mr umHAMKaropa
pacropsitor B 100 M AHCTHIIHPOBAHHOH BOABLI M IepeHOCAT
B KaneJbHHIY.

3. Asoruokucioe cepebpo, 1%-Hbii BommBIH pacTBOp: 1 T
AgNO; pactBopsitor B 60—70 Ma AHCTH/IIHDOBAHHOH BOABI H
JHoBoAsAT 06beM A0 100 MJ1 JHCTHIIHPOBAHHOM BOMOM.

4. Consnas kucaora, 5%-ublit pactsop: x 500—600 ma nu-
CTH/JIHPOBaHHON BOAn Ao6aBasior 115 ma HCl (ya. sec 1,19)
¥ JOBOLSIT JUCTUIIHPOBAHHON BOJOH Jo 1 .

5. Xnopucrbit Hatpu#i, 0,5%-mblii BOZHBIE pacTBop: 5 T
NaCl pacreopsitor B 500—600 M IHCTH/IJIMPOBAHHOH  BOJBI
u 10BoJAT o6beM 10 1 1.
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6. 3apsaxa HOHOOOMEHHHBIX KOJOHOK: 8—10 r H-katuonura
(KY-2 nnu KVY-2-8), npeasaputesibHO OYHIIEHHOrO OT IpHMecei
obpabotkoit 5%-upim pacteopom HCl ¢ nocaenyiomeit OTMBbIB-
KOl OT HOHOB XJIOpa AMCTH/VIMPOBAHHO! BOJOH, mOMemalT B
CTEK/IAAHHYIO 'KOJIOHKY, COCTOSIIIYX U3 TPYOKM M KpaHa. Bepx-
HHMH KOHell KOJIOHKH pacllMpeH B BHJe BODOHKH, a HHXHHH KO-
Hel, HaJ KPaHOM cyxeH. B 3TO cyXXeHHOe MeCTO 3aKJ/aAbIBaercs
CTeKJSIHHAA BaTa JJIA YAEpIKaHHS KaTHOHHTA, KOTOPHIA 3achina-
eTcs CBepXy AO OCHOBAHMS BOPOHKH. BMeCTO CTeK/JSHHBIX KOJO-
HOK MOXHO HCIIOJIb30BATb BOPOHKM CO CTEKJASHHBIM (HJIBTPOM
(Boponku Hyua Ne I, Ne 2). Ha 1HOo BOpOHKH KiaaleTcss 6yMaxk-:
Hei  GuabTp (KpacHas geurta). ITocse kaxzaoro onpeneneHu:
cyab(aT-uOHOB KAaTHOHHUT B KOJIOHKe HEOOXOZMMO 3aMeHATb WJH
pereHepupoBaTh. [y pereHepalud uepe3 KaXIyl KOJOHKY
C KaTHOHUTOM mpomyckaoT npuMmepHo 150—200 ma 5% -Horo
pactBopa HCIl, a 3areM OTMBIBAIOT CMOJY JAHCTHIJHPOBAHHOMH
Bogo#l mo pH 5,0 mam [0 ucue3HOBeHHS peaKLHH Ha XJIOP-HOH
(mpo6a AgNO;). B 3apsieHHBIX KOJOHKaX KaTHOHHT MOJKeH
COXpaHATbCA BO BJIAXKHOM COCTOSTHHH.

Xojg aHanm3a

40—50 M1 BOZHOM BBITAXKKH IIPONYCKalOT Yepe3 KOJOHKY
¢ H-katnonurom. Ilpu cuibHom 3acoseHun nous 10—50 Ma BbI-
TSAXKKH TPEABApPUTEJbHO Pa30aBJsiOT AMCTHINHMPOBAHHOK BOMOH
B 2—10 pa3 B mepuo# kon6e eMrocthio 100 MJa, a 3aTeM yacTh
pa36aBieHHoro pacrBopa (40—50 MJa) mponmyckamoT uyepes Ka-
THOHHTOBYIO KOJIOHKY. [lepByio mopuuio ¢unbrpara orépachiBa-
1T (10—15 mu), 10 M1 mociefywouero (QuIbTpaTa NOMENIAOT
B KOHHYECKYI0 KoJ0y eMkocTbio 100 MJI, MPHJIHBAIOT AUeTOH HJH
CIHUPT B KOJMYeCTBe, PAaBHOM 0O0beMy THTPYeMOro pacTBopa,
Tyfna xe npubasasnior oxuy kammio 0,1%-HOro BOJHOro pacTBo-
pa uurxpoMaszo u turpyior 0,02 H. pacrBopoM BaCly u3 Mukpo-
GIOpPEeTKH [0 Ilepexoja OKpPacKH pacTBopa M3 (PHOJETOBOH B ro-
ay6yo. TurpoBaHMe cielyer BHayaje NPOBOAHTL MeNJEHHO,
npubapasgs pacrsop coan BaCly, mo kamisM H TIHATeJbHO Hepe-
memuBas. IlosBasiomasics B OTHAeNBbHBIX cJaydasx ronybas OK-
packa pactBopa or nepBHX Kaneab BaCly wepes 30—40 cex
cHoBa nepexoxuT B (HONeTOBYI0. KoHell THTPOBAaHMA OTMeuaer-
Csi YETKHM MepexofioM (UOJEeTOBON OKpAacKH B rojybyio, He H3-
MEHSIOLYIOCS B TeueHHe 1—2 MHHYT.

Conepxxaunne SO; B NOUBe PACCUHTHIBAKT MO (HOpMyJe:

” a-K-.0,96066-100
SOy=—""—"7F Mr/100 r mouBHl,

TIe a—obbem 0,02 u. pacrBopa BaCl,, mnomepmu#i Ha
TUTPOBAHME, MJ;
K — nonpaska k tutrpy 0,02 H. pactBopa BaCly;
77



0,96066 — mr SC;. sksuBamsentHoe 1 wmur 0,02 H. pactsopa
BaCly;
B — HaBecka IOYBBl, COOTBETCTBYIOIIAS B3ATOMY 00b--
eMy GuapTpaTa Ha aHaJu3, T;
100 — paia nepecdera ua 100 r nOYBHL

AHAJIH3 I'PYHTOBBIX BOJ,

I'pyHTOBYI0 BOAY NpPECHYI0O HJIH Cl1aGOMHMHEDaJH30BAHHYIOY
QHAJIU3HPYIOT TOYHO TAK Ke, KK M BOAHYIO BBITSKKY: LJist OI-
peresesust CO3, HCO; u Cl’ ot6upator mo 20 mir, s ompefe-
Jgenusi Ca u cymmn Ca”™ + Mg™ —mo 10 mu.

MuHepanu3oBaHHple TPYHTOBBIE BOJABI Pa3faBJsIOT COTVIACHO:
Ka4yeCTBEHHOH peakUu# HA XJop. B mpoOupky 6epyT HeGoJbIOe-
KOJIMYECTBO T'DYHTOBO#! BOABI, mojkuciasior 2—3 kamasmu HNOj;.
u npubapasiior 1'%-ubift pactBop AgNO;. Tlpu mosBieHnu Gei-
CTPO BRINMAKAIOIIEr0 XJIOMbEBHIHOrO Ocaika Mpo6y TIPYHTOBOMH.
BoAbl pasbasasiior B 100 pas, mpu mosiBJeHHH MeIJIEHHO OcCefla-
Iolero ocagka — pas6asisioT B 50 pas, eCyiH NOSBJSETCS CHJlb-
Hasg MyTb, — pa3baBisiioT B 25 pas; IpH NOSIBJIEHHH OMaJjiecieH-
nuu — pa3basasaor B 10 pas. Ilocne pa3baByieHHs OTOHPAIOT
npoGsl 1o 50 ma ans ompeleseHus Cl’, Ca” u cymmn Ca*+
+Mg". Ilns onpenenenus CO: u HCOs OTOHpaloT Hepa3BaB--
Jennbie npob6br o 20 M.

CojiepxaHue HOHOB DACCUMTHIBAIOT JAJs Hepa3GaBJeHHBIX:
npo6 no gopmynam:

HCOs= a—l%ﬂ) MTI-3KB/JI;

a,-0,02-1000
Cl = -’——2-6—— MT-9KB/J;

ag-0,05-1000
Ca" = 7 Mr-aKB/J;

a4—ag)-0,05- 1000
Mg"z(—‘—-—i)—r—-— MT-3KB/1,

rae a;— obwem 0,02 n. pacrsopa H:SO,, nomemimuii Ha THTPO-

Bande HCOj3; B npucyTCTBHM METHJIOBOrO OPaHKEBOTO;

ag — o6wem 0,02 u. pacrBopa Hg(NOj)e, mnomepmmuii Ha
tutpoBaHue Cl’ B NPHUCYTCTBHH CMeLIaHHOTO HHIHKA-
Topa (AubeHunxkap6asoHa + GpomGpeHONOBOrO  CHHe-
ro);

ag— o6weM 0,05 H. pacTBopa Tpusioxa B, momexmmuii Ha
TuTpoRanne Ca” B NPUCYTCTBHH MYpPEKCHIA;

as — o6bem 0,05 u. pacrBopa TpuaoHa B, mnowexmuii Ha
tTurpoBanue cymmel Ca” + Mg', B NpHCYTCTBHH XpO-
MOT€eHa YepHoro.
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Iis pasGaBieHHBIX npPo6 NMPOM3BOLMTCS YMHOXKEHHE HAa KO-
s(pdunuent pasbapieHus.

ONPEAEJEHUE EMKOCTH MOTJOWEHUSA NMOYB
Mo METOAY BOBKO-ACKMHA3H B MOIMW®HKALLUU
AJIEIIMHA (YCKOPEHHbBIYI BAPUAHT)

[Ipuauun MeTona. Merox OoCHOBAH Ha 3aMeUIeHHH 00-
MEHHBIX KAaTHOHOB NOYBH OapueM ¢ MOCJSAYIOIHUM OIpeleseHH-
€M ITOTJIOUIeHHOTo GapHsi, 3KBHBAJEHTHOrO eMKOCTH IIOIVIOIIEHHS,
IO peakIlU{ ero C THTPOBAHHBIM PACTBODPOM CEPHOH KHCJOTHI.

Npubopbn U ob6opynosanue

Becn Texuuueckme xBajapantHsie BTK-500 (BJIKT-500 e}
JJIS B3ATHSL HABECOK IIOYBHL.

Byrbiin emxocteio 10—20 o1 ¢ ty6ycoM u CHPOHOM-A03aTO-
poM emKoctbio 10 M.

YCcTaHOBKH (DUABTPOBANBHBIE HNECATHIOSHIHOHHBIE.

Banku 6ntosble eMkocThI0 200 Mo, TOCT 5717—70.

Kaccersl fecsiTHIO3UUHOHHbIE MO OLITOBHIE GaHKH.

Jlo3aTop IeCATHNO3MUHMOHHBIA 1751 Jo3upoBaHus 100 mn
0,05 n. pacrBopa HySO; Tounocts po3npoBaHHA He Huke 1%.

Inpun-gosarop emxoctsio 20 Ma Ans or6opa mpob ¢uib-
Tpara. TOYHOCTb H03upoBaHus He Hmxke 1%.

Memagnka ‘MarHuTHas.

Porarop (P-120) nnst B3GanTLIBAHUS NMOYBEHHBIX CYCHEH3HH,
¢ o6opotom emkocTeit Ha 360° c yuciaom oGoporoB poropa 30—
40 06/MuH.

pH-merp JIIIM-60M wunu pH-340 ¢ Gaokom aBTOMAaTHUECKO-
ro turposanus BDAT-12J/IM.

Crakanbl XHMHuecKHe eMKocTbio 50 1 100 mur.

PeakTuBbI

bBapuix xaopucteiit, TOCT 4108—72.

Bapu#t ykeycHokucaeii, FOCT 6816—67.

CepHas «kuciora, yn. Bec 1,83—1,84, T'OCT 4204—66, x.u.
uian (PUKCAHATEL

Conaunas xucaota, ya. sec 1,19, TOCT 3118—67.

Hartp enxuit, TOCT 4328—66.

BpomrumonoBblit cunnii BTY I'KX 177—60.

Qenondranenn FOCT 5850—72.

Hucruanuposannas soaa, 'OCT 6709-—72.

@uiprprl (Genas jeHra).
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IIpuroroBieHne pacTBopoB

1. 3a6ydepenuni pacTBop xJaopHcroro Gapus ¢ pH-6,5:
61,0 r BaCl,-2H,0O u 68 r Ba(CH;COO). pacTBopsioT B AM-
CTHJIJIHPOBAHHON BOHe, AOBOJsi oObeM pacTBopa 1o 1 J.

Ecau wmer roroso#i coau Ba(CH3;COOQO)s 10 ee rorossr:
78,37 r Ba(OH).-8H,O nomemator B papdoposylo uwaiky, Heii-
Tpaausyior 70 Ma 55%-Horo pacrBopa ykCycHOH KucaoTHL. Ilo-
JIy4eHHBIl pacTBOp NpHJAMBalOT K 1 J1 pacTBopa, cofepxKaliero
61,0 r BaCl,-2H,0.

2. Cepunas kucaora, 0,05 H. pacTBOp: roTOBSIT M3 (uKCaHaJA
unu pasbaBasot 1,4 Ma xonuedrpupoBanHofi HySOs (ym. Bec
1,84) aucrunampoBaHHOHR BooH 10 1 1.

3. Conguas kucjora, 0,2 H. pactBop: 16,4 M KOHIEHTPUPO-
Bauno#t HC1 (ya. sec 1,19) pas3baBasiioT AUCTHIIMPOBAHHOH BO-
nou go 1 a.

4. Coasinas xuciora, 0,05 H. pactBop: 4,1 MJI KOHIEHTpH-
posannofi HCl (ya. Bec 1,19) pasGaBiasiioT AMCTHIIHPOBAHHOH
Bozmo# 1o 1 a1

5. BpomrumMonoBbiii  cuHmit: 0,1 T MHAMKATOpPA pACTHPAIOT
B aratoBoil crynke ¢ 3,2 mMa 0,06 n. pactBopa NaOH mo nosno-
ro pacrBopenus nopomka. Jlo6asasior 10—15 mMa BOAHI, mepe-
MeUIHBAIOT, NMEePeHOCAT B MepHYI0 K06y eMKocTblo 250 Ma u fo-
BOASIT AHCTHVIHPOBAHHOH BONO¥ A0 METKH.

Xon aHanH3a

1. Hexap6oHaTHBE NOYBHL.

2,5 T BO3LYIIHO-CYyXOH NOYBH, Pa3MOJOTOH H INIPOCESHHOH
yepe3 CHTO C OTBEPCTHAMH AuaMeTpoM il MM, NOMEWAT B XH-
MUUYECKHEe cTaKaHbl eMKocThio 50 ma, saauBaioT 26—30 ma 3a-
G6y¢pepennoro pactBopa BaCl, u TIMaTesbHO NePeMEIIHBAIOT.
3aTreM NoJsy4YeHHEIE CYCIIEH3HH NEepEeHOCAT Ha BOPOHKH C ByMaxK-
HHIMH GHJIBTPAMH, TIIATEJbHO CMBIBasi OCTATKH NOYBHL H3 CTa-
KaHoB Ha ¢uabTpul pactBopoM BaCl,. Hax BopoHkamu c mepe-
HeceHHO#l MOYBOM yCTAaHABJAHBAIOT OYTHIbL € CHHOHOM-H03aTO-
poMm, HamoJHeHHylo 1 H. 3a6ydepennbim pactsopom BaCly
(pH 6,5), Hachimalor moyBbl OapueM, NPWIMBAas B HUX cudo-
HoM-go3atopoM mo 10 ma pacrBopa. Hobywo mnopuuio ciaexyer
TpUANBATL NOCJAE TOro, KakK OTHIbTPYETCS NpeAbifylias.

ITonHOTY HacCHIIEHHST ONMpefestoT nyTeMm cpaBHexust pH wc-
XOJIHOro pacTsopa M ¢uabrpara Ha pH-meTpe uanm BH3yaJsbHO.
TIpu BH3yaJbHOM CPaBHEHHHM K 5—7 MJ (uAbTpPaATa U HCXOILHOTO
pacrBopa npubapasioT N0 5 Kamelb HHAHKATOpa GPOMTHMOJO-
BOrO CHHETO.

Oxpacka npo6n GuabTpaTa OT NPHOABIEHHOrO HHIHKATOpa
IpH TIOJHOM HACLIUEHHH TMOYBH HOHAMHM Oapus He HOJKHA OT-
JHYaThCsl OT OKPacKu Npo6ml ucxomguoro pactsopa BaCly. [das
TIOJIHOTO BLITECHEHHSt OOMEHHBIX KATHOHOB H3 B3ATOM HaBeCKH
(2,5 r) pacxoAyeTcs cjaeinyloulee KOJHYECTBO pacTBopa: HJs
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JierKux 1oyB — 150—200 My, cpefHe- M TSI2KeJIOCYIVIHHHCTHIX —
200—225 w1

ITocsie OKOHUAHHMSA HACHIEHHst (UIBTPH C IOYBOH HPOMBIBA-
I0OT Ha BOPOHKax | pas JHCTHJIIHPOBAHHOH BOJOH HJs ydaJieHHs
OCHOBHOHM uacTu coJefi Oapus, MeXaHHUeCKH 3ajep:KaHHBIX
HOYBOH W GHJILTPAMH M 3aTE€M OCTABJSIOT Ha HOYb. BrICymieH-
HBle HA BO3AyXe UIBLTPHL C IMOYBOH NEepEeHOCAT B GHITOBbIE GaH-
KM, ycTaHoBJeHHble o 10 WITYK B Kaccerax, NpHJIHBAIOT B GaH-
ki o 100 ma 0,05 #. pacrBopa HySOs u 3akprBaloT Kaccery
kponkoii. CozepXuMoe B30aATHBAIOT B TeYeHHe D5 MHH Ha po-
Tatope W OT(HUILTPOBHIBAIOT tepe3 IJIOTHBIE CKJIaAdaThle
GHUIbTPbl HA NECITUNO3ULUMOHHEX (PHALTPOBAJBHLIX YCTaHOBKAX.
B kayectBe npHeMHHKOB (QHJIBTPa HCHOJB3YIOT CyXue OGLITOBHIE
0aHKH, 'yCTaHOBJIEHHbIE B JECSTHIO3MIMOHHBIX KacceTax. Orbu-
palooT winpuuemM-1o3atopoM no 20 Ma ¢GHIbTPAT2 B XHMHUECKHE
crakage emkocThio 50—100 ma u rturpytor 0,1 H. pacTBOpoM
NaOH Busyanbzo 10 ¢1a60p030BOH OKpPacKH B NMPHCYTCTBHH (pe-
HoMPTaNeHa WM MCHOJAb3ys GJOK aBTOMATHYECKOrO THTPOBA-
uus. TurpoBanue mMpoBOAUTCH M3 610peTkH eMKocThio 10 Mu.

Ilpu wucronb3oBaHHWH GJI0KAa aBTOMATHYECKOTO THTPOBAHHSA
IpeABapUTENbHO HaCTpauBaoT NpHGOpH MO OydepHHM pacTBe-
paM. ABTOMATHUECKOe THTPOBaHHE NPOBOAAT TaK e, KaK 3TO
ONHCAHO B METOJHKe IO ONpefeseHHI0O OOGMEeHHOH KHCJIOTHOCTH
noys. 3HaueHne pH sKkBuUBaseHTHOH TOuKM Ha 6JOKe aBTOMAaTH-
YeCKOro THTPOBaHHWs ycraHapjauBaioT paBHbIM 8,3. Has pacue-
TOB HeOOGXOAHMO NpPOBECTH KOHTPOJNbHOe THTpoBaHHe 20 MJ HC-
xoxnoro 0,05 1. pactsopa HaSO,.

2. Kap6oHaTHb e HOYBEL

Ilpu ompeneneHHH e€MKOCTH IOIJIOIIeHHS B KapGOHATHBIX
NOoYBax HeOGXOXMMO NpefBAPHTENBHO pPas3pyluTb KapOOHATHL.
JInst aTOro HaBecKy HOUYBBI NMOMEIIAOT B XMMHYECKHE CTaKaHbI
emkoctbio 50 M1 u o6pabatniBalor mekantauuedt 0,050 H. pacTBo-
pom HCI, camBas orcrofi Ha GHUABTD A0 HCIE3HOBEHHS B (DUJLT-
paTe peakuuyu Ha KaJabUyH. [ mpOBeJEHHS KauyeCTBEHHOH Ipo-
6bl Ha Xauabiuit 5—10 M ¢uabTpaTa moMemaioT B NPOGHPKY H
Hefirpanusyior 10%-HeiM pacTBOPOM aMMHakKa JO IOSIBIEHHS
3allaxa, 3aTeM INOAKHC/SIOT pacTBOP HECKOJbKHMH KalJsIMH
10%-n0# yKCycHO# KHCJOTHI, npubaBasior 5—l0 kanens Hack-
IIEHHOT'0 PAcTBOpA TIaBEeJEBOKHCJIOTO aMMOHMS M HarpesawT A0
kunenus. IloMyTHeHHe pacTBopa yKashiBaeT Ha IIPHCYTCTBHE
KaJIbIIusl.

Eciiv nouBa COREPIKHT TIHIC MM OOJbIIOE KOJHYECTBO Kap-
6oHaToB, HaBecKy oOpabaThiBaioT BHauajse 2—3 pasa 0,2 H. pa-
creopom HCl mo npekpaiendss BCKHNAHWs U BbIIEJNEHHS ITy-
3BIPbKOB YIJIEKHCJIOTO rasa, a 3areM otmeiBaior 0,05 H. pacrso-
pom HCI no oTpunartesbHOl peakuuu Ha KaJbIuil.

Ilocsie 3TOrO NOYBY NEPEHOCST Ha (DUALTP M aHAJH3HPYIOT
KaK U HeKapOGOHATHBEIE [OYBHI,
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Emkocre noriomerus noussl (E) paccyntsiBanT 1no ¢op-
MyJIe:
(a—6)-0,1-K-100-100
E= 20-2,5
rie a—ob6wem 0,1 B. pacrsopa NaOH, nmomenmu#i Ha Ko~
TpoabHoe THTpoBanne 20 Mz 0,05 H. pacrBopa
HyS04, ma;
6 — obpem 0,1 H. pacrBopa NaOH, nomemmnit Ha THTpO-
Banue 20 Mg tuabTpara (NOCJHe B3AaUMOJEHCTBHUs
0,05 n. pacrsopa HoSO4 ¢ nousoii, HachiwenHol 6a-
preM), MJ;
0,1 — nopmanbHocts NaOH, mr-3xB/mx;
K — nonpasxa x turpy 0,1 H. pactBopa NaOH;
100 — o6vem 0,05 u. pactBopa HaSOs, B3aTHR Asst BHITECs
HEHHS TOTJIOLIEHHOTO TOYBOH Gapus, MJ;
100 — grg mepecyera pesy/abTaToB aHanusa Ha 100 r mou-
BBI;
2,5 — HaBecka BO3IYUIHO-CYXOH HOYBHL, T;
20 — o6peM ¢uabTpaTa, B3ATHH AJS THTPOBAHHSA, MJ.

=(a— 6).K-20 mr-sxs/100 r,

CONPENEJEHHUE OBMEHHOTO HATPHUSA
B COJIOHUOBBIX K 3ACOJIEHHBIX MOYBAX

IIpunnun MmeTona Meron OCHOBAH Ha H3BJEYEHUH NOJ-
BUIKHOTO HATPHS H3 MOYBBI 1 H. pacTBOPOM YKCYyCHOKHCJIOrO aM-
MOHHSI TIPH COOTHOIIEHWM moysa :pacteop — 1:20. [locrenyro-
Hlee OmpeleseHHe HATPHS B NOYBEHHON BBITAXKE IIPOBOAAT Ha

nnameHnHoM Qoromerpe.

MpuGopu u oGopypoBanue

Becet texumueckne xBaxpautubie BTK-500 (BJIKT-500 )
JJIs1 B3SITHSI HABECOK IOYBHI.

YcraHoBkH (uABTPOBANbHEIE AECATHIOSHIHOHHLIE,

Bauxu GutoBhe emxoctsio 200 ma, TOCT 5717—70.

Kaccersl BecsTHIOSHIMOHHEIE NOJ OHITOBbIE OaHKH.

Hosatop RecATHNO3UUUOHHBIA AAs1 no3upoBaHus 100 ma 1 H.
pacrBopa CH3COONH,. Tounocts nosupoBanua He mmKe 19%.

Poratop (P-120) ans B36ainTHIBaHHS NOYBEHHBIX CYCHEH3HH,
¢ oBoporoM emKocTelf Ha 360° ¢ uuciaom oGopotos poropa 30—
40 06/Mun, wia¥ BCTPAXMBATENb C BO3BPATHO-NOCTYNATENbHBIM
IBUXKEHNEM C YacTOTOH KoJefaHwuii 75 HMUKJIOB/MHUH.

Inamennsft GoToMeTp IHJsi ONpefesieHHs HATPHA B IOUBeH-

HO# BBITSIXKKE.
PeakTuBbl
Ammonni ykcycuorucariii, FOCT 3117—68, u.x.a.
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Harpuft xnopucreiit, TOCT 4233—686, x.u.
Jucrunnuposannas soga, FOCT 6709—72.

IIpuroroBienne peakTHBOB

1. 1 H. pacTBOp  YKCYCHOKHCIOrO  aMMoHusi: 77,08 r
CH3COONH, pacrBopsiloT B AHCTH/UIMPOBAHHON BOJE U J0BO-
JAsat 1o 1 anrpa (pH 6,8—7,0).

2. 3anacHo#t cranpaprtHefi pactBop Hatpua: 2,922 r NaCl
pactBopsoT B 1 H. pactBope CH3COONH,4 1 aTHM e pacrso-
poM moBoAsT N0 1 sauTpa B MepHo# xosbe. Tlomyuennsift 0,05 H.
pactsop NaCl coorserctyer 100 mr-sxs. Na Ha 100 T noussl

Xop anaamusa

Ha Becax orsemmBaior mo 5 r BO3LYyIIHO-CYXOH NOYBE, pas-
MOJIOTOil M TPOCESTHHOH Wepe3 CHTO C OTBEPCTHAMH AHAMETPOM
2 MM, U moMemlaloT B ObITOBbIe GaHKM, YCTAaHOBJIEHHBIE B Hecs-
THIIO3MIHOHHBIX KacceTaX. IloMematoT KacceThl INOA JH03aTop
n onHoBpeMeHHO B 10 6anox mosupyior mo 100 ma 1 H. pactBopa
CH3COONH,. 3aTtem nomelaioT KacceTsl B DOTATOp H mepeMe-
LIMBAlOT B TeyeHHe ] vaca. IlepemelinBaHHe Ha pOTAaTOpe MOXK-
HO 3aMeHHTb HacTaWBamueM B TeueHue 18—20 wacoB mocne
NpEeABAPUTENBHOIO 3-MHHYTHOTO B36aJThIBAHHA MOYBHL C 1 H.
pacrBopom CH3COONH,. 3arem cycneHsuio OTQHIbTPOBHIBAIOT
Ha JecATHNO3ULHOHHHX (UIbTPOBAJLHKIX YyCTaHOBKaxX. B ¢uab-
TpaTe ONpelesIOT CyMMy OOMEHHOrO H BOJAOPacTBOPHMOTO
HaTpHsi Ha IIaMeHHOM QoToMeTpe co cBeToGHILTPOM 589 HM.
Conep:xanne HaTpUs B aHAJIM3HPYEMBIX PACTBOPAX HAXOLAT IO
Ka/aubposoynomy rpaduky (Mr-sks/100 r moyssr).

OnHOBpeMeHHO NpOBOJAT omnpefeseHHe Na Ha IJIaMeHHOM
¢oromerpe co ceerodunbTpoMm 589 HM B BOAHOH BHITSKKe, NO-
JIYYEeHHOH NIpM COOTHOUIEHWM NOuBHl K BOfZe 1:5 m B3GasrbiBa-
HUH B TeYeHHe 3-X MHH.

O6MeHHBI HATPHH BHIUHCISIOT 1O PAa3sHOCTH MeXIy KOJH-
yecTBOM Na B BBITSI2KKE YKCYCHOKHCJIOrO aMMOHHSI M BOJHOH BBI-
TSKKE.

J1s npuroTOBJeHHS INKaJe B MEpHBIE KOJOB  eMKOCThbIO
200 MJ oTOHpaOT KOJHYeCTBA 3aMaCHOrO CTAHAAPTHOI'O PacTBO-
pa, yxasaunsle B tabaune 30.

Ta6anma 30

Ne o6pasnosoro pacTBopa

ll2345|6|7[8910

O6BeM 3amacHoro | 2 4 6| 8110]20[30]{40]50]60
CTaHZAPTHOTO  PacTBOpPA
NaCl, ma

Cognepxanue Na, wr- | 1 2 314 5110115120 ) 25130
-5kB/100 r mousnt




Pacrsop B koabax JHOBOAAT N0 METKH 1 H. pacTBOpOM
CH3;COONH,. Hosp Ha mka/e niaMeHHOTO IpoToMeTpa HacTpaH-
Baior mo 1 H. pactBopy CH3COONH,. Tlo pesyasraTram usmepe-
HHSI CTPOSIT KaJMOPOBOUHHIH rpadux, OTKAagsBas Ha ocu adc-
LIHICC COAEpXKaHHe HATPUs B NOYBAX, COOTBETCTBYIONIEE NaHHOMY
pactBopy B Mmr-3x8/ 100 r mouBm, a Ha ocM OpJHHAT — IOKa3a-
Busd npubopa.

OMPEOEJEHHE THMCA B NOYBAX
IO METOAY ANOHHSHA

[Mpunuun meroxa. Jas onpeleneHuss B IoOWBax THICA
npH OJHOBPEMEHHOM HAaJHMYHH B HHX JIETKODaCTBODHMBIX CYJib-
¢$aToB MCHNOJb3YIOT DPAa3JHYHYO DPAaCTBOPHMOCTb CyJab(paToB B
cmecu auetoHa ¢ Bogok (l:3); B 3TOH cMecu THIC NPaKTHYECKH
He pacTBOpPSIETCS.

IpuGopsl U oGopynoBaHue

Becn Texnmueckme kBagpanTHeie BTK-500 (BJITK-500 e)
/1S B3ATHA HABECOK II0YBHL.

MuxkpoGropetka emxoctbio 10 mMa ¢ uenoi menenus 0,02 miu

CreknsuHble KONOHKH WIH BOPOHKM Hywa Ne 1 u Ne 2 maa
KaTHOHHTOB,

Kon6rt Mepuble eMxocTeio 100, 250 ma.

Kon6sl kornueckue eMkoctoio 50, 100, 250 ma.

CrakaHsl eMKocTbio 100 M.

IMunerku emroctbio 10,15 mJ.

Huaunapsl emxoctoio 10, 25 ma.

Boponku nuamerpom 8 cM.

Mertannuyeckue MTAaTUBH AJs BopoHok Hyua.

Kanenbuuua.

TlnuTka sjmekTpuyeckas.

PeakTyusp

Bapuit xaopucteiit, TOCT 4108—72, u.1.a.

Hurxpomaso, uugukarop, MPTY 6—09—6514—70, u.n.a.

Katunounur KY-2, KY-2-8 nau gpyrue.

Cepe6po asorrokucaoe, OCT 1277—63, 1.4.a.

Aneron, TOCT 2603—71, u.n.a.

Consimass xuciora, ya. Bec 1,19, TOCT 3118—67, x.u. nid
dbuxcanas.

Cepuas xwucsora, ya. sec 1,83—1,84, TOCT 4204—66, x.u.
nau pukcanad.

Ammonnit ¢propucrsii, TOCT 4518—60, u.n.a.

YuuBepcanbHash WHAUKAaTOpHas OyMara, TY MXII OPY
76—56.

IucruanupoBanHas sona, TOCT 6709—72.

BymaxHsle QUALTPH AuaMeTpoM 9 CM, CHHsIs JIEHTa.
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l'lpnm'romleﬂue PECaKTHBOB

1. 0,2 u. pacreop HCl: 16,4 ma xonumentpupoBanHoii HCI
(yn. Bec 1,19) pas6aBasiiorT KUCTHIIHPOBAHHOH BOIOH Ko 1 JI.

2. BoaHo-aneTOHOBas CMeCh — COOTHOINEHHE BOJABI H alleTo-
Ha 3: 1.

3. 0,02 n. pacrop BaCly: 2,0807 r BaCl, wnim 2,4430 r
BaCly-2H;0 pacrBopsitor B 100 M1 AHMCTH/JIMDOBAHHOM BOJBL
Hopmaabrocts mposepsitor no 0,02 H. pactBopy HCI, npuroros-
JIEHHOMY H3 (puKcaHaJa.

4. 0,1% -0l BoxuBI pacrBOp HuTXpoMaso: 100 Mr MHAMKA-
TOopa pacTBOpsIOT B 100 MJI AHCTHAJIHPOBAHHOH BOZBIL.

5. 1%-ublii BOZHHIE pacTBop cepeGpa as3oTHOKHcjoro: 1 r
AgNO; pacTBOpsilOT B AHCTHIJIMPOBAHHOH BOXe H  JOBOAAT
o6bem 10 100 M.

6. 5%-uniit pacreop HCI: 115,2 ma koruentpuposannoit HCI
(ya. Bec 1,19) moBOAAT IMCTHJIHPOBAHHON BOXOH X0 1 J.

7. 5%-uplii pactBop ¢TopHcTOro ammonus: 5 r NH,F pa-
CTBOPAIIOT B JHCTHJIJIHPOBAHHOH BOAE M JOBOAAT 00beM [0
100 mu1.

Xox aHanusza

OnHOBpEMEHHO TOTOBAT JBE BBITSIKKH — COJSIHOKHCAYIO M
BOJIHO-aLleTOHOBYIO.

1. Consinokucnas soiTskka (0,2 u. pacreop HCl) ans on-
pelesneHus: oOLIero KOJHYECTBA CyJab(haToB ¥ T'HICA B NOYBAX.

HaBecky mouBbl, pa3MoJIOTOH U DPOCESTHHOH Yepe3 CHUTO C OT-
BepcruaMu auamerpom 0,25 mm, 6epyT B 3aBUCHMOCTH OT CO-
JepxaHua cyandaToB: IIs nous, cofepkammx 1% u Gosee
THICAa HJHM 3aCOJeHHBIX JEerKOpacTBOPHMBIMH CyabdaTaMH, OHA
cocraBasger 3—5 r (BKJIIOUEHHS THICOBBIX KOHKpeHHH — APY3bl
He 1noJxkHbl npeBnuath 0,5 r). IIpu Masom cojep:KaHHH runca
HIIH JIETKOpAaCTBOPUMLIX Cy/nb(}aTOB B IOYBEe HABECKY YBeJIHYH-
BawT A0 10 1.

Hagecku noMemaroT B KOHHUECKHE KOJOH eMKOCThbio 250 Mur.
IlpexBapurenbHo Ha KOJAGHI HAHOCAT METKH, COOTBETCTBYIOIHE
o6beMy 250 mMa. K HaBeckam npuaualor no 200 ma 0,2 H. pa-
crBopa HCl u nepuoguueckn B30a/iTHIBAIOT B TeYeHHe 5 MuH.
3areM B KOJOB BCTaBJSIOT MaJjieHbKHe BOPOHKM M CYCIEH3UH
HAarpeBaloT Ha sJieKTpUueckKoil miutke. Cofep:kumoe KoiG LOBO-
AAT [0 KumeHHs W KunstaT 3 mMuH. KonGel C ropsuuMu CcycreH-
3HAMM TOTPYXKAlOT B BOAY AJSI GEICTPOTO OX/JaxAeHHs JO KOM-
HaTHOH Temmnepatypr. ColepKuMoOe KOA6 JNOBOIAAT AO OTMETKH
ykasauuoro o6wema 0,2 H. pacrBopom HCI u nocae 30-munyt-
HOTO OTCTauBaHWs (C HepHOJLHuYeCKUM B3GanThIBaHWEM) OHIb-
TPYIOT yepe3 IJIOTHbIe (GuabTpbl (cHHsAS JaeHTa). He moxupasco
KoHna ¢uabrpoBanus, 10—25 M/ IpPO3payHOro COJISHOKUCIOrO
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¢uabTpata pasbasasior B 2—10 pas B mepHo#l Kosfe AuCTHI-
JaupoBanHOll Bojo#. Pa36aBJeHHBIM PacTBOp NPOMYCKAlOT uepes
H-xaTtuonut, Be6paceiBas nepsbie 10—15 mJ, moka He Habeper-
cs okoao 30 ma (3apsiKa HHOHOOOMEHHBIX KOJIOHOK — CM.
¢tp. 77).

2. BoaHo-2a1eTOHOBAsT BBITSIKKA — COOTHOLIEHHE CMeCH BOM:
u amerona 75:25; Jf TOUB, COAEPKAUMX PACTBOPHMBIX CYJb-
¢dartos menee 0,8%, cooTHomenne BoAE H alieToHa 65 :35.

Hasecky nouBel 3—5 r, B 3aBUCHMOCTH OT MpPEANOJaraeMoro
COZepKAHHUS JEKOPACTBOPHMBIX Cy/nb(daToB, NOMEUIAIT B KO-
HudecKylo Kosuly emxocrbio 150 ma. Typma »xe npuimBaiot
100 M1 BORHO-aLleTOHOBON CMecH M B30aJTHIBAIOT Ha pOTaTope
B TeueHue ofuoro yaca. Cofepkumoe KOJGH (UALTPYIOT dUepes
WIOTHEHE (QUALTP (CHHSIS JleHTa), NPHUKPHIBasi BOPOHKH WaCOBHI-
Mu creknaMu. PuabTpar mpomyckamoT uyepe3 H-KaTHOHHT (BBHI-
6paceiBas nepsee 10—15 ma), noka He Habepercss okoamo 30 Ma
KHIKOCTH.

Ilpu ananuse cyabaTHO-XJOPHAHBIX COJOHYAKOB, COAEpIKa-
wux csbie 1% merkopacTBOpuMEIX cynbdaTos, GHIBTpAT Cle-
nyer pasfaBuTe B 2—4 pasa B MepHOH Koj0e HJIH YMeHbLIHTb
06beM 1po6sl A/1Si THTPOBAHHS JI0 5 ML

Onpegenenne cynpdaToB B 0GEHX NOYBEHHBIX BHITKKAX —
COJISTHORUCJIOH (0Olllee) ¥ BOAHO-alEeTOHOBOH  (JIETKOPacTBOpH-
Mbie) — BefeTcsl 06beMHBIM THTPHMETPHYECCKHM METOAOM B HpPH-
CYTCTBUM MHAMKATOPA HUTXPOMA30. .,

B s3aBucuMOCTH OT HpeAamoJgaraeMmoro cojepxauus SOy nys
THTPOBaHHUs OepyT OT 5 10 15 MJ OTAENBLHO COJITHOKHCIOTO o
BOJMHO-aUETOHOBOTO (GUILTPATOB, NPONYIIEHHBIX Yepe3 KaTHOHHT.
Ecan turpyeMbiii QuUABTpAT cocTaBiseT b MJ, TO €ro Haxo pas-
6aBuTh AUCTH/IHPOBAHHOH Bogo# xo 10—15 mua. Hcmeiryemsiit
pPacTBOp MOMEINAIOT B KOHHUeCKyio Kon6y emkocTsio 50—100 mu.
Tyza e NPHIABAIOT AUETOH B KOJIHYECTBE, pAaBHOM o00beMy
THTPYEMOTO pacTBopa (C yueTOM aueToHa, Iepeleiiero U3
BOJHO-aleTOHOBOM BHITSKKH, Hanmpumep: X 10 MJI HCOBITYeMOro
¢dunbpTpaTa, NPUTOTOBJECHHOTO IPH COOTHOMIEHHH BOJBI K aue-
TOHY — 75:25, upubaBagior 2,5 Ma JHCTHIJIHPOBAHHOH BOXH
u 7,5 Ma anmeroHa) npubasisiorT onny kamao 0,1%-Horo BOxHO-
ro pacrsopa Hatxpomaso u Tturpyior 0,02 H. pacrsopom BaCl,
H3 MHKPOGIOpeTKH RO llepexoja OKpackH u3 (HOJEeTOBOH B ro-
ay6yio. TuTpoBaHHe CHeAyeT NPOBOAMTH BHAayaJe MeNJICHHO,
npubasnss 0,02 u. pactop conn BaCly mo kamnaM ¥ TmmaTenb-
HO mnepemelnuBas. ony6as oxpacka, NOSBJASIONIASCH B OTHAe/b-
HBLIX CIyuasix oT nepBeIX Kaneab BaCly, wepes 30—40 cek momx-
Ha mepeiTH B (HOJETOBYIO WiH cuHe-duogerosyio. JanpHeimree
HU3MEHEHHe OKpacku uieT OblcTpo. KoHen TUTPOBAHHS OTMeuaeT-
Csl YeTKHM IepexofoM (HONETOBOK OKpPAacKH B roanybyio, He u3-
MeHSIIOLIYIOCS B TeueHHe |—2 MuH.
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B HeKOTOPHIX CJydasiX NPH TUTPOBAHUH COJSHOKHUCIOH BHI-
TAXKKH, NOJYYeHHOH H3 CHJILHOKApOOHATHHIX IIOYB M NPOHYIUIeH-
HO# uepe3 H-KaTHOHHMT, MOXeT BOSHHKHYTb 3aTpyJHeHHEe B 00-
Hapy)XeHHH Mepexofla OKPAcCKH M3-32 IPHUCYTCTBHS B TUTPYEMOM
pacTBope HOHOB KaJbLiuf, BCJAEJCTBHE MX IPOCKOKA yepe3 HOH-
HOOOMeHHH cOpbeHT. B Tawux cayvasx pas3baBAsioT pacTBOp
unu cBs3piBalor Ca™ mepen TUTpOBaHHMeM BBeleHHeM |—2 kamenb
5% -Horo Boasoro pacrsopa NH4F. Ilepexon oxpacku mpu 3ToM
cTaHoBUTCA 6O0Jiee OTUCTAMBHIM. I1pONOJNKHTENLHOCTL THTPOBA-
HHsT ONHOH NpoOBI cocTaBjsier 5—7 MHUH.

Briyucienne pesyibraroB anaausa. CojepxkaHue cyabdpaTon
B COJITHOXHCJIOH M BOJLHO-aUETOHOBOH BHITSAXKAX HaxoAsT IO

dopmyne:

.~ a-K-0,96066-100
SOs = B- 1000 9>

rie a—o6wem 0,02 u. pacrBopa BaCly, nomexmuii Ha
THTPOBaHHe, MJ;
K — nonpaska x tutpy pactsopa 0,02 H. BaCly;
0,96066 — xosmuyectBo Mr SQs, 3kBHBaseHTHOe 1 ma 0,02 H.
BaClg;
B — HaBecka mOuBH, COOTBETCTBYIOLIAd B3TOMY 00Db-
eMy ¢uabTparta, r; i
100 — koadduunent nepesofa SO 4 B IPOUEHTEHL
Pa3Hocth MexxIy TPONEHTHHIM COAepXkKaHHEM cyJbdaToB
B COJITHOKUCIO# BeITsKKe (o6Glnee) u BOMHO-aleTOHOBOH (Jer-
KOpPACTBOPHMbIe) COCTaBJsIET NPOLEHT COMEpPXKaHud cyJjbdartos
runca B IIOYBE,
Ilpu orcyTcTBHM B HOUBEHHLIX 06paslax THICA COfepaKaHHE
cynbdaToB B COJNSAHOKHUCJION W BOJHO-AIleTOHOBOM BBITSIXKKAX
JOJDKHO OLITh BJIHN3KHUM.
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[Ipunoxenue |

NEPEKPHCTAJIJIU3ALIUA COJIEM
AJist NIPUTOTOBJIEHHSA BY®EPHBIX PACTBOPOB

1. Kanuit $TaneBOKUCABI KUCABIA: JJIsi OUUCTKH 3TOH COMm
pacrBopsaoT 35 r CgHsO4K (u.p.a.) B 100 M aucTHanmpoBaH-
HOHl BOJBI MPH HArpeBaHWM Ha BOAsiHOM Gawne. IlonyueHHBbIH pa-
cTBOp WDHALTPYIOT ¥ oxjaaxjator Ao 35°C. BrimaBmimne Kpucrai-
Jibl IEPEHOCAT HA MOPHCTHIA CTEKJIAHHBIH (QHIBTD M C NOMOIIbIO-
BOJOCTPYHHOTO HAacoca TIATeNbHO OTCACHIBAIOT MAaTOYHBIA pa-
CTBOp, 3aTeM KpHCTaMIH cymar npu 110+5°C mo mocrosiHHOTO:
Beca.

2. Kanu#t $oCpOpHOKHCILIH ONHO3aMelleHHbH OYHINAIOT Ile-
pekpucrasaunsanueir u3 Bongel: 60 r KHyPO4 (X.u.) pacrsopsiior
B 100 Ma AMCTHANIMPOBAHHOK BOABI NPH HATPEBAHHU HO KHIle-
Husi pacrBopa. Pacteop ¢uubpTpyior B crakaH. IlonydenHsift
GuIbTPAT OXJAXAAIOT, NOMelas CTaKaH ¢ (GUIbTPOM B Jel HIH
OXJIaXKAAIOIYI0 CMechb. BhinaBuive KpHCTaMJIb OTQHILTPOBBLIBA-
10T Ha MOPUCTOM CTEKJISHHOM (GHJIbTPe M cymaT A0 HOCTOSHHOrO
seca npu 110+5°C.

3. Harpu#i pochopHOKHCIBI ABY3aMeIEHHBIA: IJIsi OYHUCTKH
12 r GesBoxuo#t conn NagHPO, (u.1.a.) pacrsopsior B 100 ma
guctuanupoBanHoit  Boanl npu 30°C. TloaydenHwift pacTBop
GHUALTPYIOT B CTAKaH M 3aTeM OXJaXJAaioT, IoMelias crakap
¢ GuAbTPaTOM B JeA HWJIH OXJaxJaloUlyl0 CcMeCb. DBrnasiue
KPHCTAJ/IB OT(UIBTPOBEIBAIOT HA IIOPHCTOM CTEKJISIHHOM (DHJb-
Tpe u cymat A0 moctosiHHOro Beca mnpu 120+5°C. IMonyuennyio
COJIb XpaHAT B IJIOTHO 3aKYNOpeHHOH OaHKe.

4. Hatpmii TeTpabopHOKHcAB (Oypa) OUMILAIOT IepeKpH-
crajnusanueil U3 JHCTHIJIHDOBAHHOH BOJBI, KOTOPYIO NpexBapH-
TEJIbHO OCBOOOXKIAAIOT OT YIJEKHCJIOThl KHMISUeHHeM B TeuyeHHe
noayyaca: 18,4 r O6ypn (NapB4O7-10H0), x.u. pacTBopsioT
B 100 m™Ma ropsmuedl AMCTHIJIMPOBAHHON BOAM (TeMmIepaTypa
60°C). IMosyuennntii pacTBop Grictpo QuapTpyioT B cTakad. Cra-
KaH ¢ QuibTpaToM OXJaXKMAOT JbAOM HJIH OXJaXKAalomeH
CMeChI0O NpH NEpPHOAHYECKOM NepeMeminmBanuu ¢uabTpara. Be-
[aBII¥e KPHCTANNB OTHHJIbTPOBHIBAIOT HA MNOPHCTOM CTEKJSH-
HOM (HJIbTpE H CyllaT AO HOCTOSHHOTO Beca IIpH KOMHATHOR
TeMIepaType B KCHKaTOpe Haj HACBHULEHHBIM PacTBOPOM XJIO-
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PHCTOTO HAaTPUA M caxapa (CBeKJOBHYHOTO /M TPOCTHUKOBOTO)
B H306BITKE 3THX BellecTB B TBepxoil (ase. IlpogosixkurenbHoOCTs
cymku oxkosio 10 aneir. ITosnyueHHYI0 CONb XpAHSIT B SKCHKAaTOpe.
5. Ilepekpucrannusauus xJjopucroro kaaua (KCl): 100 r KCI
(x.u.) pacrsopsior B 200 ma ropsueil JHCTH/VIHPOBAHHOH BOIHI
{ TIOJyYeHHKH pacTBOP GHJILTPYIOT depe3 G€330JbHEIA (GHIABTP.
dunpTpaT ynapHBAawT A0 06pa30BaHUs KDPUCTAJNIHUECKOH IMJeH-
KM M OXJaJaloT. BrimaBumipe KPHCTaJJIBI OTCACHIBAIOT Ha BO-
ponke DBroxnepa. Omepaluio NMOBTOPSIIOT: DACTBOPSIOT NOJYUYeH-
Hble KPHCTaJJbl B AHCTH/VIHPDOBAHHON BOXe M (UILTPAT yHapH-
BAIOT A0 00pa30BaHUs KPHCTANJIHUECKON TIEHKH H OXJaxK[aloT.
BhinaBiuue KpHCTaJMIbl OTCACHIBAIOT HAa BOpoHKe DBloxHepa. 3a-
TeM KDHCTaJLIbl, NOJydeHHble IIOC/Ie BTOPOX MepeKpHcTasansa-
UMM, cymart B TepMocrare npu Temmeparype 100°C. Hacoimes-
wuifi pactsop KCl nng 3anosnHeHust 37eKTPOAOB CpaBHEHMs TOTO-
BT pacrsopeHneM 100 © mnepexpHCTaN/NH30BaHHOH COIH B
200 M/ AMCTHIIHUPOBAHHON BOABI NpH HarpeBanuH Jo 60°C n
NOCHENyIOUEM OXJIaXAeHHH 10 KOMHATHOM TEMIepaTypHl.
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INMpunoxenue 2

NPUTOTOBJEHHUE TUTPOBAHHOTIO 0,1 u.
PACTBOPA EJKOTO HATPA (NaOH)

Ha secax BTK-500 orBemusaior 100 r emxoro Hatpa u pa-
CTBODSAIIOT HABECKY NpH HepeMemuBanuu B 100 Ma AHCTHAIHDPO-
BaHHO# BoAbl B (hapdopoBom crakane. Ilocsae oxnaxpgeuus pa-
CTBOD MepesHBAIOT B BBICOKHH LHJAHHID, CTApasch He 3aMOYUTH
‘PacTBOPOM TOpJia UMJIHHAPA, TJOTHO 3aKPHIBAIOT er0 Pe3HHOBOMH
npobkofl ¥ ocraBaaloT croare 7—10 gHe#. 3a 3TO Bpems Hepa-
CTBOPMMBI B KPENKOM pacTBOpe LIesoun KapOoOHAT HATpHS,
KOTODEIM OGBIYHO 3arpsi3HeH eAKHH HaTp, ocaier Ha xHo. Ilpo-
3payvHBIi OTCTOH OCTOPOXKHO CJAHMBAIOT C NMOMOUIbIO CudoHa B
YHCTYIO CKJASHKY, CTapasch HE B3MYTHTb OCafOK U ONpeleasioT
KOHIUEHTPALHIO NMOJYYEHHOrO pacTBOpa KpPelmKoro eAKOro Hatpa,
‘cBOOORHOrO OT KapboHara HaTpHA.

Huist onpenenenusi HOPMAaJbHOCTHM IOJYYeHHOTO pacrsopa
-or6HpaoT 1 MJ NpoGHl B KOHHUECKYIO KOJIGY eMKOCTbio 250 mu,
nprOaBAsoT 25 MJ IUCTHANIUPOBAHHOM Boxel, 2 kamid 0,2%-Ho-
TO pactBopa MeTHJoBOTO opaHxesoro (0,2 r HHAMKATOpa pacTBo-
paotT B 100 MJ DUCTHANHDOBAHHOM BOAB) W OTTHTPOBBIBAIOT
0,1 1. pacrBopom HCI uau HySO4 npuroroBiieHHEIM H3 (pHKCa-
Hasa, JI0 NMepexofa OKPAacKH OT XKeJToH IO OPaHXeBO-DO30BOM.
Tlo o6bemy KucJOTH, NoulefuieMy Ha THTPOBaHHe, DPACCUMTHIBA-
1or 06beM kpenkoro pactBopa NaOH, Heo6Xomumbifi ans npu-
ToToBNeHus Tpebyemoro o6bvema TurpoBanporo 0,1 H. pacrsopa
€AKOr0 HaTpa, 1o opmyie:

20,15
H-gy, ?
TAe X — O00GBbeM KpPEmKOro pacTsopa L(eN04H, HeoOXOMMMBIA s
NpUrOTOBJIEHHst TpeGyemoro o6nema 0,1 H. pacTBopa
NaOH, wmu;
B — TpebGyeMuiit 06beM 0,1 u. pacTBopa NaOH, mux;

By — 00BEM KHCHOTH, MOIIERAUWIHA HA TUTPOBaHHE INPOOH

kpenkoro pacrsopa NaOH, mu;

By — 06beM npo6bi Kpenkoro pacrsopa NaOH, Baareiél ans

THTPOBAHHS, MJ;

X =



H — #opManbHOCTbh KHCJAOTH, MI-3KB/Mt;
0,1 — HOpMaJsbHOCTL INpHroTaBauBaeMoro pacrtsopa NaOH,
MTI-3KB/M.JL.
BBy

Ecan H=0,1 1., B,=1 MJ, TO X= MJI.

By

PaccynTapnplli 06beM KpeNnKOro pacTBopa €AKOro Harpa
pasbasisior Ao Tpe6yeMoro ofbeMa AMUCTHNHDPOBAHHOM BOJOM,
CBOOGOMHOR OT YIVIEKHCJIOTH, HENOCPEACTBEHHO B OyTHIIH, TrAe
HOJIKEH XPaHMTLCS NPHTOTOBJIEHHBIH pactBop. Ilpn atom pa-
CTBOD KpenKO# INeJOYH OCTODOXKHO NPHJIHMBAIOT K AUCTHIIHDO-
BAaHHOH BOJE NpH IOCTOSHHOM MepeMelIMBAHUH, YTOOLl He CO3-
IaThb MeCTHOro Ieperpesa pacTtBopa. s oCBOGOXKIAEHHS OT
YIJeKHCI0TH JHCTHIIHPOBAHHYIO BOJAY KHISTSAT B KoJaGe U3 Tep-
MOCTOHKOroO cTekJja, MOKa o0beM BOJbl HE YMEHBIUUTCS Ha !fs
OT HCXOZHOTO H OX/A4aXAalT A0 KOMHATHOH TeMmeparypsl, 3a-
XpPBIB K016y NMPOGKOH € XJODPKANAbLUEBOH TPYOKO¥, 3amOJHEHHON
HATPOHHOH H3BECTHIO.

ITonyuenHblt pacTBOp XpaHAT B GyTHIM ¢ CHPOHOM, K KOTO-
‘poMy mpucoefuHsiorT O1opetky. Ilpm noabsoBanuu GlOpeTKOH
C aBTOMATHYECKH YCTAHABJIMBAEMBIM HYJEeM, PACTBOP HAaJIHBAIOT
HENoCPeJCTBEHHO B COCYA, U3 KOTOpPOrO OH IOCTymaer B Omoper-
Ky. PacrBop NpefoXpaHSIOT OT YIJIEKHCJOTH BO3AyXa HATPOH-
'HOH H3BECThHIO, NOMELIEHHOH B XJIOPKAJbLHEBYI0 TPYOKY, HJIH
20%-ubim pacrBopoM KOH(NaOH), noMemeHHBIM B CKASTHKY
Tuienxo.

Hopmasnbrocts 0,1 #. pacrsopa NaOH ycranasiusaioT mo ka-
saui0 PraseBoxucjaoMy KucroMy. Ha aHanuTHUeCKHX Becax OTBEUIH-
3410T B MaJeHbKHil ctakaHuuk Toyno 1,0212 r KHCgH4O,, mepe-
KPHCTaJIM30BAaHHOIO H JOBENEHHOro A0 NOCTOSHHOTO Beca Kak
omucaHo B npuiaoxenun 1. HaBecky KOMMYeCTBEHHO CMBIBAIOT
NPOKHOAUEHHOA IUCTH/VIHPDOBAHHOM BOXOH B MEpHYIO KOJOy
emkoctbio 100 mu. ITocse mosHOro pacTBopeHHs COJH HOBOASIT
o6beM IOJYyYEHHOTO pacTBOpa JO METKH NpPOKHMNSAYeHHOR Ou-
‘CTHJJIHPOBAHHOMA BOJOH M TIIaTeJIbHO IepeMelunBaloT. IlomyyeH-
HbI TakuMm o6pasoMm pacTBop HMeer nopMmaabHocTs 0,060 H.

Ecnm 0,1 H. pacTBOp edKOro HaTpa IpelHasHadyeH MJis pyu-
HOTO THTDPOBAHHS, €r0 HOPMaJbHOCTh yCTAHABJIHBAIOT IO (eHoJ-
¢raneuny. IIns ycTaHOBKM HODMAaJbHOCTH OepyT MHIETKOH
20 ma 0,050 u. pacrsopa KHCsH,O4 B KOHHUECKYIO KOJOY eMKo-
crbio 100 mu1, mpubasasior 1| kanawo deHoadTalenHa H TATPYIOT
yCTaHaBAMBAEMBIM PACTBOPOM IIEJIOYH AO Cl1a6OpO30BOTO OKpa-
IIMBAHUs, HE HCUe3aIoLero B TeueHne 1 MuH.

Ecan 0,1 u. pacrsop NaOH npeasasnaded AJsi NOTEHIHO-
METPHYECKOTO THTDOBAHHUS, ONpelejeHHe HOPMaJbHOCTH TNPOBO-
ISIT NOTEHIIMOMETPHUECKH Ha TOM Xe THTPOBAJbHOH YCTAaHOBKE,
Ha KOTOpO# MpOBOAAT aHanu3bl [ljis 4ero B XMMHUECKUH CTaKaH
eMkocThio 100 Mn  6epyr munerkoit 20 ma 0,050 H. pacrBopa
KHCH40,, craBaT cTakad Ha MarHUTHYIO MelaJjKy, ONyCKaioT
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B Hee «MATHUTHK», MOTPYXKAIOT B pPacTBOP 3MEKTPOAHYI0 Hapy
U KOHUMK HO3upylolleii TpyOku 'OopeTKu. Bkiiowgalor Marsur-
HYIO MEIIaJKy ¥ NPOBOAAT IOTEHLHOMETpPHYECKOe THTPOBAHHE
TOYHO TaK ¥Ke, KaK 5TO ONHCAHO TIPH ONpeleseHHH OOMeHHOH
KHCJIOTHOCTH. 3HaueHwe pH 5KBUBaNEHTHOH TOUKH B JaHHOM
ciaydae ZOMKHO GbITb paBHEIM 8,5.

Hopmaabuocts pacrtsopa NaOH ycranaBiMBaloT 1O THTPO-
Banuio Tpex npo6 KHCsH4Os u nis paibHefiinx pacueToB Ge-
pPYT cpennee 3HauyeHue obbeMa pacrsopa NaOH, mowenmero Ha
TuTpoBaHue. HopMaNbHOCTh YCTaHABJMBAEMOIO pacTBOpa pac-
CUHTBHIBAIOT IO dopMYyJIe:

a-H
=
re X — HOPDMaJbHOCTL PACTBOPA €LKOTO HATPa, MI-3KB/MJ;
a — o6bem pactBopa KHCsH;O4 B3ATHIH A THTPOBAHHS,.
M,
B — o6bem pactBopa NaOH, nowepmuii Ha THTpOBaHmue,.
M,
H —mopMasipHocTs pacTsopa Guranarta Kajus, MI-5KB/MJL

X =

Ecan a=20 ma, H=0,05 u., o =70 Mr-3KB/MJI.
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