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M E X T OCYJIAPCTI BEMHH HU B U CTAHIATPT

IIPUCAJIKA Y MACJIA C ITIPUCAIIKAMHU

MeTtoa onpenesieHlsa CoAepKaAHuA 0apusa, KaJbIusa W IHHKA TOCT
KOMILICKCOHOMETPHYECKMM THTPOBAHMEM 13538—68

Additives and lubricating oils with additives.
Method for determination of barium, calcium and zinc
contens by complexonometric titration

OKCTY 0209

Nara ssenenmda 01.01.69

Hacrodiupi ctaHaapT pacnpoCTPAHACTCd HA NMPUCAIKU U Macaa ¢ NMPUCATKAMU H YCTAHABAHBACT
METO ONPEACICHUSI MACCOBBIX TOJICH OapHsd, KaJbLHUd U LIMHKA.

MeTon, 3aKIIUaACTCd B PA3IOXKECHUMU COJEH METAUIOB, COACPXKAIIMXCA B MPHUCAIKAX U Macjaax ¢
[IpUCAIKAMH, WIH B UX 30JI¢, COJMSIHON KUCJIOTON M KOMIUICKCOHOMETPHUECCKOM OTTUTPOBBIBAHUM Oapusl,
KajablLUA U LIMHKA.

(U3venennas penaknusi, M3m. Ne 2).

1. AITIIAPATYPA, PEAKTUBbBI 1 MATEPHUAJIbI

1.1. JInga ompenenaceHUsS MAaCCOBBIX Oojied Oapusd, KajabLUMd M LMHKA B MpUCAIKax M Maciaax ¢
MPpUCAIKAMH JOKHBI IPUMEHITHCS:

anmapar misd pasnoxeHud (ueprt. 1), U3roTOBJACHHBIM U3 TEPMOCTOMKOIO CTEKJIa M COCTOSAIIMNA U3
Komobl I BMecTUMOCTBIO 500 cM?, medermMaropa 2, mapbl U3 KOTOPOTO OTBOAATCA B BBITSKHOWM 1Kad
PE3UHOBOM TPYOKOI; 3arpy304YHOl BOPOHKH 3 BMECTUMOCTBIO OKOMO 70 ¢cM>? M HarpeBaTeJabHON 4acTH 4 C
BHYTPCHHEH TPYOKOM, CIAYKALLECH 1A YBEJIMUCHUI KOHBCKIIUHM; HA HArPEBATCIbHOM YAaCTH JCIaI0T OOMOTKY
U3 HUXPOMOBOM IPOBOJOKU auaMeTpoM 0,1 MM M JyIMHOM 280 CM, KOTOPYIO MOKPBIBAIOT TOHKUM CJIOEM
OTHEYIIOPHOM IJIMHBI, 3aTE€M CJIOEM acOeCTOBOM KpOowIKU 10—15 MM, BBICYLIIMBAIOT.

[Tpu OTCYTCTBMM armmapara i pas3ioKeHHUs NMpuMeHsoT KoaOy tuna Ku-1—250—19/26TC wan
Kn-1—500—29/32 TC no I'OCT 25336 ¢ npuuuindoBaHHBIM K Hell XonoawibHUKOM THIa XII-1—200—
19/26XC wnu XI-1—300—29/32XC no I'OCT 25336. Konba odorpesaeTcst 3¢ KTPOIJIMTKOM;

J1a00paTOpHBIN aBTOTpaHC(popMaTop THIA JIATP-2 nad perymupoBKH HarpeBa Npuoopa Iyl pas3ioXXeHUS

nocyaa MepHas gadoparopHad crekistHHag mo 'OCT 1770;

UWINHAPHL ucnoaHeHusd 1 sBMectumocTthio 50, 100 u 1000 cm?;

KOJOBI UCIOJTHEHUY 2 BMecTUMOCTERIO 50, 100, 200, 250 u 1000 cm3;

MUIIETKU UCNIOJIHEHUS 2 BMecTUMOCTHIO 10 1 25 cM? mo T'OCT 29227;

oopetku ucnomHeHUd 1 BMectumocteio 10 em? mo T'OCT 29251;

nocynga u ooopynosaHue jtadoparopuble crekKystHHBIe o TOCT 25336;

kKonObl kKoHnueckue tuna Ku, KII ucnonmHenus 1, BMectumocTbio 250 cm3;

cTakaHbl BMeCTUMOCTBIO 400—600 cm?>;

BOpOHKH cTeKJIstHHbIEe TUIAa B-56—80XC; B-75—110XC u tuna BJI-1—250XC;

MPOOUPKU CTEKIAHHBIC;

MAJTOYKH CTEKIAHHBIC IIUHON 150—200 MM ¢ OmIaBjIeHHBIMU KOHLIAMH U PE3MHOBLIMHU HAKOHCUHMU -
KAaMMU;

KareJbHULIA J1a00paTOpHaA CTEKJIAHHAag 2—25;

YaCOBBIC CTEKJIA MO JHAMETPY CTCKIIIHHBIX CTAKAHOB H TUIJICH;

MPpOMBIBAJIKM BMeCTUMOCTBIO S00—1000 cM> ¢ pe3nHOBO#M rpylleii;

N3namme odunpambHoe IIepeneuyaTka BOCHPEINECHA

¢
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Ilepensnanue ¢ M3sMeHEHUAMU
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IIpuOop aAng pasnoxenns

Yepr. 1

SKCHKATOP UCIOJHCHUA 2;

crynka dpapdoposass Ne 1, 2 wnm 3 u Turimm ¢ap-
poposbie mo 'OCT 9147;

OaHA BOOAHAS;

JIEKTPOIVIUTKA € 3aKPBLITON CITHPAIBIO;

kKucaoTa congHasd mo 'OCT 3118, x.u. vam u.g.a.,
KOHLIEHTPUPOBAHHAA, 6 MOJIb/IM> pacTBOP;

amMmvMuak BooHBIA 110 [OCT 3760, pacTtBOp, pas-
OaBicHHbIN 1:1;

Kayun xopucteid o I'OCT 4234, x.4.;

HaTpuit xutopucThii o I'OCT 4233, x.4.;

HaTpuii ykcycHOKUCIBIH o 'OCT 199, x.u.;

KaJUA THAPOOKUCH, X.4., 4 MOJIb/IM>, pacTBOP;

HaTtpud ruapooKUCh MO ['OCT 4328, x.4., pac-
TBOp 0,5 MOaB/IM?>;

TpWIOH b (xoMIuiekcoH 11, nByHaTpHeBast COb 3TH-
neHmuamMuHTeTpaykcycHo kuciotel) mo T'OCT 10652,
0,025 Moab/IM? TUTPOBAHHBIN PACTBOP:

MHIUKATOP KCWIEHOMOBBIN oparkeBblid, (0,5 %-Hblii
pacTBOp (XpaHAT B TEMHOM CKJIIHKE He Oojee 15 ¢cyT);

MHIUKATOP MYPEKCHI. CMECh TOTOBAT CICIYIO-
UM OOPa3OM: MYPEKCHI CMEIIUBAIOT C XJIOPUCTHIM
KAJTUEM WIN XJIOPUCTBIM HATPUEM, TILATCJABHO PACTH-
paroT B CTynkKe B COOTHOWIEHUH 1:100;

UHIHUKATOP DPUOXPOM YepHBIN 1 (XpOMOTEH yep-
Helii ET-00);

CMECh TOTOBAT CICAVIOIUM O0pa30oM: UHAUKATOP B
CMECH C XJIOPUCTBIM KaJIMEM (MJIU XJIOPUCTBIM HATPHEM )
TIHATEJIBHO PACTHUPAIOT B CTYNKe B COOTHOWEeHUN 1:100;

MHIUKATOP (PIIYOPEKCOH;

CMECh HHIUKATOPOB MYypPEeKCHUIA U (PIYOPEKCOHA;
TOTOBST CJACAYIOLIMUM O0Pa30M: HHIHUKATOPBI B COOTHO-
1eHUU 1:1 TImaTenbHO pacTUPAIOT B CTYIIKE C XJIOPUC-
ThIM KajueM (1:100);

CMECh HHIUKATOPOB TUMOM(PTAICKCOHA U (PIIyO-
PEKCOHA; TOTOBIAT CACAYVIOIIUM oOpa3oM: 0,1 T TUMOJI-
(pbTaIEKCOHA TIHATEJILHO pacTUuparoT B CTynke ¢ 0,1 r
(bayopekcoHa M 20 T XJIOpHUCTOrO KaaH;

MarHum xnopuctelii mo IT'OCT 4209, x.4. wiam
g.1.a., 0,025 Monab/oM> pacTBOp;

amMmoHu cepHokucablii mo 'OCT 3769, x.u.,
20 %-HbBI PaCcTBOP;

oapuii xnopucteiii moI'OCT 4108, x.u., 10 %-Hblii
pPacTBOP;

uuHK o I'OCT 3640 mapku LUB wnu LHO; wiu
IIMHK TPAHYJIUPOBAHHBIMU;

kuciaoTa ykcycHas no I'OCT 61, koHLeHTpHpO-
BAaHHA;

crupt OyTHIOBEIM HOpMaJIbHBIH 110 [TOCT 6006;

TOJIyoa HePpTaHOM 1o 'OCT 14710 vnu
Tonyoi 1o 'OCT 5789;

TPUATAHOJAMHUH IS JTIA0OPATOPHBIX padOT, pa30aBAcHHBIN BOOIONH B COOTHOMICHUH 1:4;

Boga muctwomupoBanHad mo 'OCT 6709;

oyMara mHaAuKaTopHas yHusepcaabHass pH 0—10;
(pUABTPBI 00€330/ICHHBIC TUIOTHBIC OJI1 TOHKUX OCAIKOB THUIIA «CUHSIA JICHTA»;
BECHI JIA0OPATOPHEIE OOILEro HA3HAYCHUS U NpeacaoM B3BelmuBaHus 200 r, 2-ro Kjaacca TOUHOCTH;

rneyb MyeabHad,
LM TILIBI.
(U3menennas penakuua, Usm. Ne 3, 4).
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2. TIOATOTOBKA K UCITBITAHUIO

2.1. IllpurotToBaeHHue pacTBOpa XJAOPUCTOIro IHUHKA
Maccy nmnaka (2+0,0002) r, npeaBapuTeJIbHO OUYHILECHHOIO OT OKUCH (ITPHU IMOMOILIU CTAJIBHOTO HOXKA),

pacTBOPSIOT B 25 ¢cM? 6 MOJb/OIM? pacTBOpa COJMSHON KUCIOTH B MEPHOM Koa0e BMecTUMOCTBLIO 1000 cm?
U MPWIMBAIOT JUCTUWUIMPOBAHHYIO BOAY 10 METKH. PacTBOp ximopuctoro nuHka coaepxurt 0,002 r nMHKa
B | cM’.

PacTBOp XJIOpUCTOrO LIMHKA CTAOMJICH B TCUCHHUE IJIUTECIIBHOIO BpeMeHHU. [1pH mosgBIeHUHU B pacTBOPE
MYTH, XJIONMBEB UM OCAOKA PACTBOP 3aMEHAKOT CBEXEITPUTOTOBICHHBIM.

(U3venennan penakoua, Usm. Ne 2, 3).

22. lpurotosaenue 0,025 Moap/IM> TUTPOBAHHOTIO pacTBopa TpuianoHa b

10 r TpuitoHa b, B3BELIEHHOTO ¢ MOTPEeIIHOCTHIO HE 0oJiee 0,01 1, mepeHOCAT yepe3 BOPOHKY B MEPHVIO
Kon0y BMecTuMOCThIO 1000 cM?, pacTBOpAIOT B OTUCTWUIMPOBAHHON BOIE M NOBOAAT OOBEM pPacTBOpa
TUCTUWUITHPOBAHHON BOIOHW 1O METKH.

23. YcrtanoBaneuue tutpa (T) 0,025 monp/aM? pacTBOpa TpuidoHa b mo Me-
TAJNJIHUYECKOMY LLHUHKY

B Tpu koHHUYecKHe KOMOBI BHOCAT MUMNeTKOM 1Mo 10 ¢cM? pacTBOpa XJIOPHCTOrO IMHKA, MPWINBAIOT 110
70—80 cM? TUCTHIITMPOBAHHOM BOIBI, HEMTPAJIM3YIOT PACTBOP AMMHAKOM W3 KAMEJIbHULIBI IO YHUBEPCAID-
HOM MHAHUKATOpHOM OyMare a0 pH 4—5 (HAHOCAT CTEKIIHHOM MAJIOUKON KAIUIIO pacTBOPa HA HHIUKATOP-
HyI0 Oymary u nposepsioT pH cpeabl nmo uikasne), nodasisaior 15 cMm? OydepHOro aueTaTHOro pacTBopa U
3—4 Kamwmm MHAKUKATOPa KCWJICHOJIOBOIO OPAHKEBOIO A0 MOABIACHHUA KPACHO-(PHUOJICTOBOM OKPACKHU pacC-
tBopa. IlonyueHHsii pacteop tuTpyior 0,025 monb/aMm? pacTBopoM TpwioHa b M3 MHUKpOOWOpEeTKU [0
rnepexona KpacHO-(pHOJIETOBON OKPACKHU PacTBOpPA B KEIATYIO.

Tutp 0,025 monb/amM? pactBopa TpwioHa b, BblpakeHHBIN B rpamMax uuHka Ha 1 cm® (7
BBIYMCIAIOT IO POPMYJIE

HHK)5

r =4¢

HHUHK P;

rne ¥, — o0beM pacTBOpa XJIOPUCTOTO IIMHKA, B3ATHIN UIS YCTAaHOBJICHHUST TUTPA pacTBOpa TpuiaoHa b, cm?.
V, — oObeM pactBopa TpwiioHa b, momreniuii Ha THTPOBAaHME IIMHKA, CM?,
C — Macca uuHKa B 1 ¢M? pacTBOpa XJIOpUCTOrO LIMHKA, T.

2.2, 2.3. (A3menennas penakuusa, M3m. Ne 2, 3).

24. Ilpurotosaenue 0,025 moab/oM?> pacTBOpa XJOPHUCTOTO MAarHHUA

Maccy okono 6,0 r xsopucroro Mmarauga pacteopsaioT B 400—500 cM?® OUCTWUIUPOBAHHOM BOIBI B
MepHO# Koa0e BMecTUMOCTBHIO 1000 cM? 1 00BbeM pacTBOpa JOBOIAT JUCTHUIMPOBAHHOM BOIOM OO METKH.

25. YCTaAaHOBJIEeHHEe NMONPAaBOUYHOIO Kod3dpdpuuueHTa pacTBOpa XJIO -
puctoro mMmaruug mno 0,025Moms/oM3 pacTBOpyY TpuaoHna b

B tpu koHmyeckue KoiaObl BHOCAT mmmerkoil mo 10 cm? 0,025 mons/oM> pactBopa TpwioHa b,
100aBIgI0T 1Mo 50 ¢M? IMCTWUIMPOBAHHOM BOIBI, IO 5 ¢cM> aMMHagyHOro oydepHoro pacrsopa u 0,02—0,05 1
CMeCH MHAHKaTOopa xpoMoreHa yepHoro ET-00 ¢ xXmopuUCTBIM KAaMHEM WM XJIOPUCTBIM HATPUEM (IIPUTO-
TOBJICHHOM 1o 1. 1.1) 10 YUCTOM CHHE-TONIYOOM OKPACKH.

Turposanue nposonatr 0,025 Moab/oIM3 pacTBOPOM XJIOPUCTOrO MATHHUA W3 MHUKPOOIOPETKH [0
repexoaa CHHE-TOJIyOON OKPACKU pacTBOPA B BUIIHEBYIO.

ITonpaBouyHbIM KO3(MPHULIMEHT ( K) BBIUUCTIIOT MO (pOpMYJIEC
£
K V.
rne V, — oowem 0,025 Monn/nm? pacTBopa TpuiaoHa b, B3ATHIN M1 YCTAHOBIEHUS MOMPABOYHOTO KOAG-

dbumenra, cM-;
V, — o0beM pacTBOpa XJIOPUCTOTO MAarHMS, MOLIEAIINI Ha TATPOBAHUE, CM”,

2.4, 2.5. (M3menennas penakousa, Msm. Ne 3).

26. [IpuroToBaeHUe aMMUAYHOTO OyvydpepHOTro pacTBoOpa

B mepryro kon0y BmectuMoctbio 1000 cM3 BHOcar 67,5 r xmopucrtoro ammonud, 150—200 cm3
MUCTWUTUPOBAHHOM BOABI M 570 ¢M? aMMHaka U JOBOOAT OOLEM PACTBOPA AUCTHUTUPOBAHHOW BOLOM IO
METKMU.
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277. llpuroTtoBiaeHue OyPepHOTrO aueTaTHOIO pacTBOpa

B mepHyio koa0y BmectumMocTtbio 1000 cM? BHocaTr 250 r ykcycHokuciaoro Hatpust, 150—200 cm?
TUCTWUTHPOBAHHOM BOABI, 20 CM? YKCYCHOM KHCAOTBI M JOBOIAT OOBEM pacTBOpa IUCTWUIMPOBAHHOM
BOJOM 1O METKH.

[ IpumMeuvanue. lIpurotoBacHuE pacTBOPOB, HEUTpAIN3ALMA AMMHUAKOM, TO0aBICHUE OY(PEPHBIX PACTBOPOB,
MHANKATOPOB ¥ TUTPOBAHMEC JOIKHBI IPOBOAUTLCS MPH TIHATCIAbHOM MEPEMCIINBAHUY BPYYHYVIO.

(U3venennaa pesakousa, U3m. Ne 3).

3. ITIPOBEJIEHHUE UCIIBITAHUA

3.1. Ilepen oTtOOPOM MpPOOBI HA UCNBITAHUE MPOAYKT MEPEMEIIHUBAIOT B TCUCHUE 5 MUH.

3.2. 1 r opucagku vamn 10—20 r Macia ¢ NpUMCcagkKoM, B3BELICHHBIX B CTAKAHE C MOIPEIIHOCTBIO HE
oonee 00,0002 r, pactBopaioT B 30 ¢M> TOMYOJIa M PACTBOP CIAUBAKOT Yepe3 3arPy30UHYIO BOPOHKY B UMCTHIN
CYXOM ammapar CTakKaH OMOJacKUBAOT 2—3 pa3a 20 ¢cM? TOJyoJia U CAMBAIOT B 3TOT XE armapar. 3aTeM B
arnapat BHocAT 50 cM? 6 Moab/IM> pacTBOpa COJSHOM KHUCJIOTHI.

Ilocne 3amojMHEHHA anmnapara 3aKpbIBAlOT KPAaH 3arpy304HONH BOPOHKH H BKIIIOYAKOT O0OIpeB Ha
MOJHYIO MOIIIHOCTSB JJO HAYAJIa KUIICHUS, 3aTEM € MOMOILBIO AaBTOTPAHCHOPMATOPA PETYJIHUPYIOT HAIPEB TAK,
YyTOOBI KOHJCHCAT M3 jJederMaropa CTeKaad OTACIAbHBIMHU KaruraMHU. COOepXKMMOE armaparta KUIATAT B
TCUCHHUE 45 MHH, 3aT€M OOOIrpPE€B BBIKJIIOUAIOT, OXJIAKIAT B TeycHUe 10 MUH M B anmapar npuwinBalT
20 cM?3 #-OyTHJIIOBOTO CIIUPTA, MOCE 3TOrO cMeCh KUATAT 15—20 MuH. Comep:XuMoe anmapara OXJIaXIaarT
B TeucHUe 10 MUH U CIIMBAKOT HUXKHUH CJIOM (COMTHOKUCIIBLIM PACTBOP XJIOPUIOB METAJUIOB) B CTAKAH.

JIma OTMBIBKM COJISHOM KHCJIOTBI, @ BMECTE ¢ HEM CJICIOB XJOPUIOB METAJUIOB, B AIMAPaAT 4yepes
3arPy30YHYI0O BOPOHKY I00aBadioT 50 ¢cM® IMCTWUIMPOBAHHON BOLBI M BKJIIOYAIOT O0OTPEB anmapara Ha
MOJHVIO MOIIHOCTD. ComepKMMOeE ammmapara KUImATAT B TeueHHUe 30 MUH, KaK VKa3aHO BBILIE. 3aTeM O0OTpeB
BBIKJTIOYAIOT U K CONEPXKUMOMY B arrmapare npwinsaioT 20 ¢cM® #-OyTHIOBOTO CIHMPTA U CMECh CHOBA
KUATAT 10—15 MuUH.

ITocne oxmaxxaeHua CMECH HUKHUM CJION CIMBAIOT B CTAKAH C COMIHOKHUCIIBIM PAaCTBOPOM XJIOPUOOB
METAJLIOB.

(U3menennaa penakuua, Usm. Ne 2, 3).

3.3. Ilpn orcyrcTBMM ammapara, vVKazaHHOro B 1. 1.1, pa3ioxXxeHue NMPUCAOKU BEAVT B KOJOE C
MPULDTUPOBAHHBIM K HEW XOJIOOWIBHUKOM MO M. 3.2.

Ilocne 45 muH kungyeHud M 10 MUH OxUTaXXAeHUS B KOJOY 4yepe3 XOJMOIWIBHUK OCTOPOXKHO ITPUIIU-
BaroT 20 cM? w-OyTwioBoro crimpra u cMech KUMATAT 10—15 mun. Konady oximaxmamT, XOMOIWIBHUK
OTCOCIUHAIOT OT KOJOBI U COACPKUMOE KOJOBI MEPECHOCAT B ACJIMTEIbHYIO BOPOHKY. HUKHUM C/I0M TTOCE
OTCTAUBAHUA CJIMBAIOT B CTAKAH, 4 BEPXHUH CJIOHN MEPEHOCAT OOPATHO B KOJIOY IJIS PA3NOXKECHU, JOOABIIAIOT
50 cM? DMCTWUIUPOBAHHOM BOABI M BHOBBL BKIIIOUaloT oborpes. Ilocie 30 muH kunsuenud u 10 mun
OXJIAXIECHUI B KOJIOY Yepe3 XOJOOMWIBHUK OCTOPOXHO NMPWiIHBAOT 20 ¢M? H-OYTHJIOBOTO CIIMPTA U CMECDH
KUDATAT 10 MuH. [1ocae MosHOro OXJIaxXacHUs pacTBOP U3 KOJOBL MEPECHOCAT B ACIAUTCIABHYIO BOPOHKY, U
HDKHHUH CJIOM, MOCIIE PACCIOCHUS, CIMBAIOT B CTAKAH C PAaCTBOPOM XJIOPHUOAOB METAJUIOB.

COJTHOKMCIBIA pacTBOp ynapusaroT npu temneparype (100x5) "C gnga ymaneHusa H-OYTHIOBOIO

CIIMPTA M 4acTH BOABI 10 70—80 cM> M OXJIaXXIaloT IO TeEMIEPATYPBI OKPYXKAIOLIEN CPEIbL.

YianeHue rH-OyTHAOBOTO CIIUPTA KOHTPOJIUPYIOT MO OTCYTCTBHUIO 3araxa CIMpTa.

(U3menennas penakousa, U3m. Ne 3).

3.4. Ilpm onpenesreHUU MaCCOBOM JOAM OapHsd, KaJdbLMA U LIMHKA B 30JI¢ (HE CYJAL(MPATHON) B TUTEAD
C 30JI0M, TIOyUYeHHOM nipyu o3oneHuu | r npucanku win 10—20 r Macna ¢ npucankoii, BHocaT 30—40 cm?
pa30aBICHHOM COJIHOM KUCIIOTHI, 3aKPBIBAIOT TUTEAb YACOBBIM CTEKJIOM M KUIATIAT 15—20 MHUH. 3aTeM C
MOMOIIBIO MPOMBIBAJIKH COACPXKUMOE U3 THUIIS KOJIUYECTBEHHO MEPEHOCAT B CTAKAH CTPYyeH TUCTWLINPO-
BaHHOM BOABI. ComepKaHHUE META/UIOB B PACTBOpaX, MOJYUYECHHBIX MO M. 3.2; 3.3 U 3.4 onpeaciaioT
CIICAYIOIIUM OOpPAa30OM.

(U3menennan pesakousa, U3m. Ne 1).

35, OnpegeneHue MAaCCOBBIX JOJEWM METAAJAOB B MpHCAaJKaX U Mac-
JTax ¢ MpUcCaAagKaAaMHUM, COOAEpPXAUMMUX OAMH METAI

35.1. Onpengenenue MacCoOBOM JoaM Oapu4

CONTHOKHMCIBIN PACTBOP, COLEPXKAIIMU Oapuii, HATPEBAIOT B CTAKAHE 10 KUTIEHUA, 100aBadgioT 15 cm?
20 %-H0TO pacTBOpa CEPHOKHCIOTO aMMOHUA U KUITATAT 10— 15 Mun. Ocanok nmocie oxJIaxXIaeHusI pacTBopa
OT(PUABTPOBBIBAIOT UYepe3 ABOMHOW (PWILTP M IMPOMBIBAIT AUCTWUIMPOBAHHOM BOJOM C TeMIepaTypou
60—80 °C no orcyrctBust MOHOB SO4~ (peakuus ¢ XJIOPUCTBIM 0apueM — OTCYTCTBUE MYTH).
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DOunbTpaT M NPOMBIBHBIC BOABI MCHOJB3YIOT IS ONpeAc/iCHUS KajJblLUUS M LIMHKA. B ciayuae
ONPEACICHUS TOJABKO 0apusd (PUABTPAT BMECTE ¢ MPOMBIBHBIMU BOAAMH BBIOPACHIBAIOT.

Ocangok ¢ GWibTpa CMBIBAIOT CTPYEH TUCTWUIMPOBAHHOM BOABLI U3 MPOMBIBAJIKM B CTAKaH, TYIAa XKE
MOMELIAIOT U PUIBTP.

[Ipu UCHIBITAHWUM TIPUCAOKH B CTaKaH ¢ ocankoM u duasTpoM BHOcat 100 cm? 0,025 mons/nm?>
pactBopa TpwioHa b (¢ moMoupl0 MepHON KOJOBI WiIM THUNETKOM), 15 cM? 0,5 monb/oM? pacTBOpa
TMIPOOKUCH HATPUA U 50 cM? TUCTHWUTUPOBAHHOM BOIDI.

IIpy UcCniBITAHUM MACJAa ¢ MPUCATKOM O0BbEeM J00ABIAECMOro TpujJoHAa b WM pacTBOpa THMAPOOKUCH
HATPUA YCTAHABJIMBAIOT B 3ABUCHMOCTH OT MPEAIOJAAracMomn MacCoBOM JoaM Oapud (CM. TaOi. 1).

Taonuma 1

O6beM pobasasgemoro 0,025 Monb/am? O6beM pobasagemoro 0,5 Moab/am?

Maccosast noms Gapus, 7% pacTBOpa TpwioHa b, cM? PACTBOPA MMAPOOKUCH HATPHS, CM>
Ho 0,3 25 5
Cs. 0,3—0,4 50 10
Cs. 0,4—0,6 75 15
Cs. 0,6 100 15

CTakaH 3aKpbIBAIOT YAaCOBBIM CTEKJIIOM M CTABAT Ha IDIUTKY. COOEPXHUMOE KHUIATAT OO HOJHOIO
PACTBOPECHUS OCAIKa, IMOCAC 4YEro pacTBOp OXJAXKIAKT M IMEPEHOCAT B MEPHYIO KOJOY BMECTHMOCTBIO
250 cM?. Cienpl TpunoHa b cMbIBarOT ¢ huabTpa CTpyeil BOOBI U3 MPOMBIBAJIKH B 3Ty XK€ MEPHVIO KOJIOY.
3aTeM pacTBOP B MEPHOM KOJ0€ JOBOAAT IUCTWIIMPOBAHHON BOJOM IO METKHU H COACPKUMOE TIIATCABHO
e PEeMELIINBAIOT.

[Tocae Toro M3 KOAOBL OepyT 110 50 ¢M> pacTBOpa, BHOCAT B CTAKAH U B KAXIBII CTAKAH T00ABJILIOT
50 cM? mucTHATUPOBAHHON BOABI, 5 ¢cM? aMMHadyHOro oydepHoro pacrsopa, 0,02—0,05 r cMecH UHIMKA-
Topa XpoMoreHa yepHoro ET-00 ¢ XJIOpHUCTBIM Ka/IMEM WIH XJIOPUCTBIM HATPHUEM (IIPUTOTOBJICHHOM I10
. 1.1) 1o nogsieHus cuHe-roay0o0it okpacku pacrsopa u THTPYIOT 0,025 Moab/IM> pacTBOPOM XJIOPUCTOIO
MAarHvs J0 Mepexoaa CUHE-TOJyOOM OKPAaCKHM PacTBOPa B BHILIHEBYIO.

(U3menennan penakmusa, U3m. Ne 1, 2, 3, 4).

35)2. OnpeneleHue MAaCCOBOHW JOAM LLUHKA

PacTBOp CONTHOKUCBIN, COASPXKALIMKI HMHK, IIEPEHOCAT U3 CTAKAHA B MEPHYIO KOJIOY BMECTUMOCTBIO
250 cM?, 00BeM pacTBOpa HOBOAAT OTUCTWUIMPOBAHHOM BONOM OO METKHM M TIIATEJIBHO MEPEMELLINBAIOT.
3aTeM OepyT U3 KOAOB! MUMNETKON mo 50 ¢cM? pacTBopa, BHOCAT B CTAKAHBI M B KAXIBIM CTAKAH JOOABIAIOT
50 cM? IMCTWUTHUPOBAHHOMN BOIBI, HEUTPATU3VIOT AMMHAKOM U3 KAMEJIBHULIBI TI0 YHUBEPCAUTHHON WHINKA-
TopHO# Oymare no pH 4—5 mo . 2.3, mo6asmsaior 15 cMm? aueratHoro OydepHOro pacTBopa U 3—4 Kamiu
MHINKATOpA KCWIEHOJOBOro opauxesoro. Pacteop turpyror 0,025 monb/om? pacTBopoM TpwioHa B u3
MUKPOOIOPETKH 10 MEPEeXoaa KpacHO-(PHOJIECTOBOM OKPACKHU PACTBOPA B XKEATYIO.

35,3, OnpeneleHue MAaCCOBOMW JONM KAaAbLUA

PacTBOp COMAHOKHMCIIBIN, COACPKAIIMMN KANBLUH, IMIEPEHOCAT U3 CTAKAHA B MEPHYIO KOI0Y BMECTUMOCTBIO
250 cM?, 00BeEM pacTBOpa DTOBONAT JUCTWIIMPOBAHHON BOLOM OO METKU M TIIATEJILHO MEPEMELLINBAIOT.

3areM 13 KOJOBI 0epyT S0 cM> pacTBOpa, BHOCAT B CTAKAHBI M B KAXABIA CTakaH H0o0aBadioT 50 cm?
TUCTUJUIUPOBAHHOM BOIBI, HEHUTPAIU3YIOT TMAPOOKUCHI KaJIUAd IO YHUBEpCAJAbHOM Oymare no pH 10,
npwinBaloT 20 ¢cM? ruapookucH Kaaud (M30bITOK) U nposogar tutposanue (0,025 monb/oM? pacTBOpOM
TpriioHa b B mpucyrctBun 0,02—0,05 r cMecHu MHOMKATOPOB MypeKcuaa M (PayopeKCcoHa A0 Mepexona
PO30BON C 3€JIEHBIM CBCUCHUEM OKPACKHM PacTBOpPA OO0 MANHHOBOM 3€JACHOE CBEUCHHE IIPOIMATACT).
JlommyckaeTcsa mpoBOAUTh TUTPOBAHHUE B MpUCYTCTBUH (),02—0,05 r cMeCH HHAUKATOPOB THMOI(PTAJIEKCOHA
C (PIIYOPEKCOHOM, IMPUTOTOBJICHHOMY IO I1. 1.1, 70 mepexona CBETIO-3¢JICHOM OKPACKH K PO30BOH (3€JICHOE
CBCUCHHE TIPOIANACT).

TurpoBaHue ciaeayer mMpoOBOAUTL HA YEPHOM (DOHE.

IIppyMeuyaHmd:

1. Hanmume HEpACTBOPUMOTO OCAIKa COJEeH 0apusd B COMAHOM KUCIOTE HE BIMYECT HA ONPECACIICHNUEC COOCPKAHMNA
0apyd, TaK KaK BIOCJICACTBUE ITPOUCXOINT €TI0 IOJHOC PACTBOPEHUE B PACTBOPE TPUJIIOHA b.

2. Ecam HEM3BECTHO, KAKOM METALUT COICPXMUTCS B IPHUCAIKE, PACTBOP, CONCPXKALIMU METAIbI, JCIAT HA
HECKOJBKO YaCcTeM M MCHBITAHUE KAaXION M3 HUX IPOBOIAT C YYETOM TOIO, UTO:

Ipy JO0aBJICHUH CyabdaTa aMMOHHUSA OCaAXIACTC Oapui;

npu pH 5 ¢ modasneHnem 15 cm? aretatHOro o0ydepHOro pacTBopa ¥ MHIMKATOPA KCUJICHOJIOBOTO OPaHKEBOTO
TUTPYETCH LIMHK;
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npu pH Gonee 10 ¢ mobapneHneM M30bITKA 1Ieaoun 20 ¢M3 B IIPUCYTCTBUM MHIMKATOPA MYPEKCHAA TUTPYETCS
KAJIbIIH.

3. Ilpy HamMuuM B aHAMM3HPYEMOM IHpoOe Xeje3a Iepel ycraHoBiaeHMeM pH pactBopa mobasmsaior 10 om3
BOOHOTO PACTBOpPa TPUATAHOJJIAMUHA.

4. Ilpm comepXaHuM B aHaJIM3UpPyeMOM mpoOe MeTamwia oosice 1 % momyckaeTcsl JJIsi TUTPOBaHUS OTOMpPaTh IO
10 cm3 pacTBOpa.

3.5.2, 3.5.3. (MA3menennas penakuusa, M3m. Ne 2, 3).

3.6, 3.6.1. (Mckmouenni, U3m. Ne 3).

3.6.2. Onpedenerue Kaavyus U YUHKA HPU UX NPUCYMCMBUU

COJIHOKHCIIBIN PaCcTBOP, COACPXKAIIMK XJIOPHABI KajablUd M HUMHKA (1. 3.5.1), obpadaTeiBalOT Kak
YKa3aHoO B I. 3.5.2.

IHuak onpenensaoT o m. 3.5.2.

JIng onpeneieHusT KTbLUMA U HUHKA U3 MEPHOM KOJMOBI OTOMPAIOT aTuKBOTY 50 ¢M> COJITHOKHMCIOrO
pacTBopa, 1o0asaaioT 50 cM? IUCTWUIHPOBAHHON BOOBL. [10/yUeHHBIN PACTBOP HEUTPAIMIYIOT AMMUAKOM
(mo xamwiaM) oo pH=8, BHocaT 15 cM? aMMuayHO-OydhepHOTrO pacTBOpa U TUTPYIOT pacTBOPOM TpwioHa b
0,025 monb/om? B mpucyrcteuu 0,02—0,05 r urgukaropa xpomoresa yepHoro ET-00 mo nepexona BuiiHe -
BON OKPACKH PACTBOPA B CHHE-TONYOVIO.

(U3menennan penakuua, Msm. Ne 3).

3.7. (Mckmouen, U3m. Ne 3).

4. OBbPABOTKA PE3YJIbTATOB

4.1. MaccoByio 10mo MeTamia (X) B UCIIBITYEMOM MPOAYKTE B MPOLICHTAX BBIYUCIIIIOT MO (POPMYJIaM:

_ (V5= KK V) - T,y - 100
/Yﬁapuﬂ m ) ’
v = VKT 100
LIMHKA " ’
’ — VBK'I Tlcanhmm - 100
XKaﬂbuuﬂ o m ’
X7 (Vll B V?) ‘ KITKBIIBL[HF[ - 100
Kanbluuga m ’

rac V. — oonem 0,025 monas/aM> pacTBopa TpwioHa b, mouieaumii Ha paCTBOPEHUE OCAAKA CEPHOKUCIIOTO
Oapus, B CM>;
Vi, — oobem (1,025 monp/aM> pacTBOpa XJIOPUCTOrO MArHus, MOLICAIIMIA HA TUTPOBAHUEC U30OBITKA
0,025 monb/am3 pactBopa TpwioHa b, B cM?;
V., — oowem 0,025 Monb/aM> pacTBopa TpwioHa b, mowreammii Ha TATPOBAHUE LIMHKA, B CM>;
Vo — obbeMm 0,025 monb/aM> pacTtBopa TpuiaoHa b, moweammil Ha TUTPOBAHUE KAJIbLMS, B CM?;
V,, — oobeMm 0,025 Mmonb/nm? pacTBopa TpwiaoHa b, mowenummii HA TUTPOBAHUE KANbLUS U LUHKA, B
CM>;
m — HAaBECKAa MPOJYKTA B T;
T — T1utp 0,025 Monab/oM> pacTBopa TpuaoHa b, BBIpakeHHBIM B T LIMHKA Ha 1 cM3;
Toa0ua — THTP 0,025 Monb/nm? pactBopa TpunoHa b, BoipaxeHHbI B T 0apust Ha 1 cMm?;

1 = 2,1010-1 . as
I anpn — TATP 0,025 Monb/ M3 pacTBopa TpuioHa b, BeIpaxeHHBIN B T KA HA 1 CM3;
1 =0,6131-T . . .;

Ka/lblIHUA 1HHMHKA?

apus

K — monpaBOYHBIN KOAPPHULIMECHT PacTBOPA XJIOPUCTOIO MarHMs;
| — KO3(duLnmeHT pa3daBIeHUS;

Vs

My

rae Vo — o0beM pacTBOpa, MOJAYYECHHBIN MOCIE PA3IOXKCHHUS TIPUCATKU COJITHOM KUCIOTOM M JOBEICHHBIN
TUCTWUTAPOBAHHOM BOILOW B MEPHOM KoJ0e 1o 250 cM?, B cm?;
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Vi, — 00beM pacTBOpa XJIOPUAOB METAJUIOB, B3STHIN ISl TATPOBAHUSI, B CM?;
2,1010 — cooTHOlIEHHUE TPaMM-3KBUBAJICHTOB Oapus U 1IMHKA;
0,6131 — cooTHOILIEHHUE TPAMM-3KBUBAJICHTOB KAJbLIUSA U IIMHKA.

(U3menennas penakuusa, Msm. Ne 3, 4).

4.2. ConmepxaHue Oapus, KajdbLUUsd U LIMHKA B MCOBITYEMOM IMPOAYKTE BBIUHUCISAKT KaK CpeaHee
apuPMEeTHUUCCKOE IBYX NAPAUICIbHBIX ONPEACHACHUN, €CIU PACXOXICHUE MEXIY HUMU HE MNPEBBILIACT
YCTAHOBJICHHYIO BEIMYUHY CXOOUMOCTH.

(U3menennan penakuua, M3m. Ne 3).

5. TOYHOCTDb METOJIA

3. CXoaguMMoOoCThp MEeTOOA

JIBa pe3yabTaTta OnpeneacHUi, MOJYUYeHHBIE OMHUM UCHOJMHUTEIIEM B OOHOM JIaDOpaTOpUM, MMPHU3HA-
IOTCSI JOCTOBEPHBIMU (C 95 %-HOI HOBEepUTEIILHON BEPOATHOCTBIO), €CIM PACXOXICHUE MEXIYy HUMHU He
IIPEBHIIIACT 3HAYCHUM

IUTIT MAcCOBOM 10 MeTa/ioB MeHee (0,1 % — BerunciaeHHbIX 110 hopmyaaM 1—3;

s MaccoBoit moau MetaioB oT 0,1 1o 1,0 % — yka3aHHBIX B TA0d. 2;

Taonuuma 2

MaccoBaga pona MeTamioB, % CxomuMocTb, %

bapui:

1o (0,50 0,04

cB. (0,50 1o 1,00 0,06
Kanbpumit:

no 1,50 0,02

cB. (0,50 1o 1,00 (0,04
[HnHK:

no 0,20 0,02

cB. (J,20 no 0,50 (0,04

¢B. (0,50 1o 1,00 0,05

111 MaccoBOM o MeTayuioB cBbllle 1,0 % — npuBeneHHbIX HA rpadukax (uept. 2—4).
CXOIUMOCTb — 7 .

g oapug ry = 3,13 - 0,01 (x+0,40); (1)
g kaneuud r, = 2,87 - 0,01 (x+0,15); (2)
I TIMHKA F;, = 2,94 (0,02-x0%), (3)

IIe x — MaccoBas noas Metayuia, %.

0,40

0,35

-3
S

i::la
A

&
™\
L3

[XoduMoCms, 7o MALCc.

0 20 30 40 50 60 70 80 40
Maccofias dona bapus, Yo

Yeprt. 2
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Maccobas dons yunkae, Yo 002
0 20 30 4O 50 60
Yepr. 3 Marcobas 0onf Kgr6uua, Yo

Yepr. 4
52. Bocnpou3BOOAUMOCTb METOOA

JIBa pe3yIbTaTa UCIIBITAHUM, TTOJIYYEHHBIC B IBYX PA3HBIX JIA00OPATOPHAX, MTPU3HAIOTCA JOCTOBEPHBIMU
(¢ 95 %-HOol TOBepUTEIbHON BEPOSATHOCTBIO), €CIM PACXOXKICHUE MEXIy HUMHU HE TPEeBbILIACT 3HAUCHUS,
MPUBCICHHOIO Ha rpapukax (yepT. 3—7) misd OOJbIIETO Pe3yabTaTa.

1,20
f,00

-
=
~

N
o
3

Bocnpouibodumocnib, Yo MacLL.
(S
N
S

o140 .
i i
N O N S
0,07 _
4,7 0,5 Al 20 30 50 7040
Maccollasa donsa oapus, Yo
Yept. 5
0,37 S 42 —
3
l-d' 4,28 N /,0 — _ .
2 02 Y 49 |
@ S
§0,?0 % 0,6
R S
/
S 416 N .
R N
S Q
017 0,7
N 10 20 30 40 30 60
Q 708 Maccolbas dons kansyus, Yo
074 Yeprt. 7

10 2.0 30 4.0 50 60

Maccobus doia LuHka, 7o
“ Pa3n. 5. (A3MeHeHHas  peaaknms,

qepT_ 6 N3m. Ne 4).
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