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TOCYJIAPCTBEHHBIN CTAHJIAPT POCCHUMCKOM ®EJEPAIIUHU

IMPOAYKTHI ITUIIIEBBIE
MeToasl onpeejieHHsi MACCOBOI 10Jm Gen3(a)mmpena

Food stuffs.
Methods for determination of benz(a)pyren fraction of total mass

Jlara sBenenns 2001—07—01

1 O0aacTb npuMeHeHus

Hacrosamuii cTaHmapT paclpoCTpaHSAeTcsI Ha IIPOAOBOJIBCTBEHHOE CBIPLE, IIMILEBBIE IIPONYKTHI,
TIWIIEeBhIe ¥ BKYCOBBIE TOOABKY M YCTAHABIMBAET METOABI OIIPEACICHNA MACCOBOM HOIM GeH3(a)IIupeHa ¢
TIpUMEHEHNEM CIIEKTPOMIYOPIMETPUH IIPY HU3KOH M KOMHATHOM TeMIlepaType U BBICOKO3(HEKTUBHOM
KUIKOCTHOM XpoMarorpahun.

2 HopmaTuBHBIE CCBUIKM

B HacTosIIeM cTaHmapTe MCITONB30BAHBI CCBUTKM Ha CIIEAYIOIME CTAaHIAPTHL:

I'OCT 12.1.004—91 Cucrema cranmaptHOit 6e3omacHocTH Tpyaa. IToxkapHas 6e3o1acHocTb. O01IMe
TpebGOBaHUA

T'OCT 12.1.007—76 Cucrema craHgapTHOU 6Ge30macHOCTH TpyHa. Bpemunie BemecTBa. Kinaccudu-
Kauus ¥ obmme TpeboBaHUs 6€3011aCHOCTH

T'OCT 12.1.019—79 Cucrema craHgapTHO# 0€30IIaCHOCTU TpyAa. DieKTpobe3onacHOCTh. OOIIMe
TpeGOBaHUA M HOMEHKIIATYPa BUIOB 3aIUTHI

T'OCT 427—75 Jluneiika u3MepuTeIbHAs MeTaUTnaecKad. TexXHwaeckue yCaoBUs

TOCT 1770—74 Tlocynma mepHas naGopaTopHast cTekissHHasA. [[vivHAPBI, MEH3YPKU, KOJIOBI, IIPO-
O6upku. O6IIMe TEXHUYECKUE YCIOBUS

I'OCT 2603—79 Aneton. TexHuueckue yCaoBUSI

T'OCT 4204—77 Kucnora cepHad. TexHU4ecKUe yCIOBUS

T'OCT 5777—84 Kanmii MapraHIIOBOKUCIIBIN TeXHUYECKU. TexHMIecKre yCIOBUS

TOCT 5789—78 Tonyon. Texunyeckue yCIOBUS

TOCT 5815—77 Auruppua ykcycHbIit. TexHuueckue ycaoBus

TOCT 5955—75 bensoi. Texuuyeckue ycaoBUS

TI'OCT 6709—72 Boga mucTwutipoBaHHas. TeXHUYECKUE YCIOBUS

T'OCT 9147—80 Ilocyma u obopymoBaHue yaGoparopHsie dhapdoposbie. TexHUYECKUE YCIOBUS

T'OCT 9293—74 (MUCO 2435—73) A3ot ra3zoo6pasHbiii 1 xuaxkuii. TexHnyeckue ycioBusa

TI'OCT 12026—76 Bymara ¢wibTpoBaibHas jJaGopaTopHad. TexHumaeckye yCIOBUS

T'OCT 14919—83 DiexTpoIuMThl, JEKTPOILIMTKY Y XAPOUHBIe JIeKTpolIKadbl 66IToBEIE. O6Ime
TEXHUIECKUE YCTIOBHS

T'OCT 18300—87 CrupT 3TWIOBBII PeKTH(UKOBAHHBIN TEXHUIECKMA. TeXHUUECKNE YCIOBUSI

T'OCT 20015—88 Xiopodopm. TexHuueckue ycaoBus

T'OCT 20289—74 Numerwidopmamua. TexHudecKue yCIOBHS

T'OCT 24104—88* Bech nabopaTopHbIe 06ILET0 Ha3HAYCHUI U 06pa3loBble. O6IINe TeXHUYeCKUe
YCIIOBUS

T'OCT 24363—80 Kammsa rugpookuch. TexHUuecKHe yCIOBUA

T'OCT 25336—82 Ilocyma u o6opynoBaHue 1abopaTOpPHbIE CTEKJISTHHBIE. TUITBI, OCHOBHBIE ITapaMeT-
DPHI 1 pa3sMepBl

T'OCT 29224—91 (MCO 386—77) Ilocyna naGopaTtopHasi CTeKISIHHAsA. TepMOMETPHI KUAKOCTHBIE
CTeKJISTHHBIE JTaGopaTopHbie. [IpMHIMIIBI YCTPOICTBA, KOHCTPYUPOBAHUS W IIPUMEHEHUS

* C 1 urona 2002 r. peiicreyer 'OCT 24104—2001.

H3znanme odpuumaibHoe
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T'OCT 29228—91 (MCO 835-2—81) Ilocyma maGoparopHast cTeKiIsgsHHasg. [IUneTku rpagyrpoBaH-
aeie. Yactp 2. ITuneTku rpadyrpoBaHHBIE Ge3 YCTAHOBIIEHHOTO BPEMEHH OXWIAAHUA

T'OCT 29229—91 (MCO 835-3—81) Ilocyma nmaGoparopHasa cTeKIgHHas. [IumeTku rpagympoBaH-
HBIE C BpeMeHeM OXumaHus 15 ¢

TOCT P 51652—2000 Crupr >TWIOBBIA PeKTU(UKOBAHHLIA M3 IHIMEBOTO CHIPhbI. TeXHMIECKHE
YCIIOBHSI

3 Ot6op nmpod

3.1 Otéop M IIOATOTOBKY JIAGOPATOPHOI IIPOOBI K HCHBITAHWAM IIPOBOAST B COOTBETCTBUM C
HOPMATUBHBIM JOKYMEHTOM HA UCIIBITYEMBIA BUJT TIPOXYKITAH.
W3 obobearHeHHOI J1a60paTOpHOI IIPOOH T MCILITAHNS OTOMPAIOT JIBE MapajUIeIbHBIE HABECKM.

4 Metoa HH3KOTeMNEepaTyYpHOli cnekTpodiyopuMeTpun

CynrHOCTh METOMA 3aKII0YAETCA B SKCTPAKIIMK YIJIIEBOIOPOAOB, B TOM YHCIIe OeH3(a)lTUpeHa, rekca-
HOM M3 IIPOMYKTA, IPEABAPUTEIHLHO 00pabOTAHHOTO CIIMPTOBLIM PACTBOPOM €IKOTO KaJlUsl, BBIAEICHUU
¢dpakIy TONUIMKIIMYECKIX YIIEBOAOPOIOB TOHKOCIIOMHOM XpoMarorpadueil Ha OKUCH ATIOMUHUS U
KOJIMYECTBEHHOM OIIPEAEIICHII B IOJydeHHOM (ppaKimm GeH3(a)IIMpeHa METOIOM HU3KOTEMIIEpaTYPHOIt
CreKTpodIIyOpUMETPUH.

JlnanasoH ompeneseMbIX BeJIMIMH MacCOBOM oM 6eH3(a)llupeHa B aHAM3UPYEMBIX IIPOMYKTaX —
0,0002—0,005 mr/kr wim 0,2 x 10~7 — 5,0 x 10~7 %. OnTuMaIbHbIA AXAIA30H ONPEIEIICHIS MACCOBBIX
KOHILIEHTpanmii 6en3(a)mpeHa B pactBope coctasiseT 0,01—0,05 Mxr/cm3.

4.1 Annapartypa, MATEPHAJBI H PEAKTHBbI

CrrektpodoToMeTp (IIyOpeCLIEHTHBI ¢ KPMOTEHHOM IIPUCTABKOM JJIA BEIIOIHEHUS U3MEPEHUIN IPU
TeMIreparype Xuakoro azora (—196) °C M creKTpajbHbIM AAAIIA30HOM IIMH BOJMH 360—420 HM.

OcBeTuTeNb YABTPa(pUOIeTOBBII THIIA «XPOMATOCKOII» CO CIIEKTPAILHBIM auara3zoHoM 250 — 700 um
u mammioit Turta BYB-15 B xauecTBe ucrouyHuKa YD-U3TyIeHYS.

IIxad cymmisHBIN Ta6opaTOPHEINA, obecrieunBalonmii Temieparypy (250 + 4) °C.

Bechl s1abopaTopHble 2-TO Kilacca TOYHOCTH € HAMOOJBIIMM IipeAesioM B3BemmBaHusa 200 r 1o
TOCT 24104.

Becrl 1abopaTopHEIe 00IIETO HA3HAYSHUS 2-T0 KIIacca TOYHOCTH ¢ HAMOOJIBIINM IIPEIEIOM B3BEIIHU -
Baaua 500 r mo TOCT 24104.

Wcmapurens poraimonHbeit UP-1M.

banga BomsHas.

DIIeKTPOIUINTKA OBITOBASA C 3aKPBITOM CIUpaNIbio U peryisaropom Harpesanus mo T'OCT 14919.

Cocyn JIproapa I XUIKOTO a30Ta 000 BMECTUMOCTHU

Bannsr mia xpomartorpadupoBadaua (pOTOKIOBETH SMaIXPOBAHHEIE).

IDnacTunsl crexistHHBIE pasMepoM 15 x 30 u 20 x 40 cMm.

Kon6sr K-1-250-29/32 TXC, K-1-100-29/32 TXC, K-1-500-29/32 TXC wm I1-1-500-29/32 TXC
no 'OCT 25336.

XonommtsHuku XI1T-1-300-14/23 XC wim XI1T-1-400-14/23 XC o TOCT 25336.

XomommwneHuku XIIT-2-400-29/32 XC un XIIT-1-300-29/32 wm XIIT-400-29/32 XC 10
TOCT 25336.

Hedermarop 250-19/26-29/32 TC wm nediermarop 300-19/26-29/32 TC no TOCT 25336.

Ipo6upku crexigaubie 112-10-180 XC o TOCT 25336.

Anorx AMO-14/23-50 TC o I'OCT 25336.

Hacanka I1-1-19/26-14/23 TC wm H2-19/23 o TOCT 25336.

Hacoc BomocTpyitHbiii 1a6oparopssiii 1o T'OCT 25336.

IMumetku BMecTuMOCTEIO 1, 2, 5, 10 em3 mo TOCT 29228 u TOCT 29229.

Boponka BDO-32-ITOP 100-14/23 XC wm BPO-32-TIOP 160-14/23 XC o TOCT 25336.

IIpo6upxu mepusie 11-2-15-14/23 XC o I'OCT 1770.

Boponka nmenurensias BI-1-500 wm BA-3-500 o TOCT 25336.

winaaper mepreie 1-100, 1-250 wm 3-100, 3-250 o TOCT 25336.

CrakaHuuky Ut B3errrBanus (6rokcsl) CB-14/8, wmu CB-19/9, wiu CB-24/10, wiu CB-34/12 1o
TOCT 25336.

TepmomeTp ¢ mpenenamu usmepenus remueparypsl 0—250 °C ¢ uenoit genenus 1 °C mo I'OCT 29224.
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JIuneiika nameputenbHasa ¢ neHoi meiaenus 0,1 cm o TOCT 427.

Kon6sr mepubie 2-100-2 mo T'OCT 25336.

Kamuuiapsl cTeKIaHHBIE, TTATOYKY CTEKISTHHBIE.

H.OKTaH, 4., 110 HOPMATUBHOMY TOKYMeHTY [1].

H.TeKCaH, 9., 10 HOPMAaTUBHOMY JOKYMEHTY [2].

CriupT >TWIOBHIH pekTuduKoBaHHEBINM TexHuueckuil 1o TOCT 18300 winu ciupT STIWIOBBII PEKTH-
duxosannsiit 1o 'OCT P 51652.

Ddup nerponeinbiit ¢ppaxiug 40 — 70 °C mo HOPMATUBHOMY JOKYMeHTY [3].

Xiopodopm o TOCT 20015.

Bbenzon mo TOCT 5955.

AJIOMUHUS OKKCD IS XpoMaTorpaduu 2 CTeIleHW aKTHBHOCTH 110 HOPMATUBHOMY HOKYMEHTY [4].

Kayma ruppooxucs o TOCT 24363.

Bens(a)niupeH, comepxXaHne OCHOBHOIO BelllecTBa He MeHee 98 %.

1,12-BensnepwieH, cogepXaHue OCHOBHOIO BellecTsa He menee 98 %.

Asor xunxuit mo TOCT 9293.

Bopa muctrsuinposansast o TOCT 6709.

JlonyckaeTcsl IpUMEHEHUE OPYTUX CPEICTB M3MEPEHMI C METPOJIIOTHYECKMMHU XapaKTEPUCTUKAMU U
0BOPYIOBaHUA ¢ TEXHUYESCKUMM XapaKTEPUCTUKAMU, 4 TAKXKE PEAKTUBOB M MATEPUAIIOB 110 KAYECTBY HE
HIDKE YKa3aHHBIX.

4.2 TToaroroBka K HCIBITAHUIO

4.2.1 Ouucrka pacTBOpUTENIeH

PacTtBopurenu (H.0KTaH, STWIOBBIH CIIMPT, METPOICHHBII 3¢Up, XITOpoPOPM U H.reKCaH) IIEPETOHSIOT
OOIIETIPUHATEIM CIIOCOO0M € AedIerMaToOpOM.

4.2.2 TloaroroBka OKMCH QTIOMUHUS

OKVCh aTIOMUHYS BHICYIIMBAIOT B CYLIWIbHOM Ikady mpu temmneparype (250+4) °C B Teuenue 4 9
U XpaHST B cocyle ¢ IpuuumidhoBaHHON IPOGKOIi.

4.2.3 TIpurotoBieHUe pacTBopa GeH3(a)IIMpeHa sk TOHKOCIOMHO XpoMaTorpaduu (pacTBOp «CBU-
JIETETIb»).

B Groxcy orBenmmBaroT 0kos10 10 Mr 6eH3(a)IIupeHa, IPWINBAIOT HECKOJIBKO MIWUTWJIMTPOB IIETPOJIEI -
HOTO 3(upa D0 IIOJHOTO PACTBOPEHUS B3SITOM HAaBECKU.

TTosy4eHHBI! pacTBOP KOMMUECTBEHHO IIEPEHOCAT B MEpHYl0 Koiaby BMecTumocTbio 100 cM3 u
JTOBOOAT O0BEM pACTBOpA IO METKU IHeTpoieiHbiM a¢pupoM. CpoK XpaHeHMS pAacTBopa He Oojee Tpex
MECSILIEB B XOJOMMILHUKE.

4.2.4 TIpuroToBjieHNe CTAHTAPTHOTO pacTBopa GeH3(a)IupeHa

B 6rokcy oremmBaror (10,0 + 0,2) mr 6eH3(a)mpeHa, IPIWINBAIOT HECKOJIBKO MIUIWINTPOB H.OKTAHA
IO TIOJTHOTO PAaCcTBOPEHUA B3ITOM HaBeCKU. [1oMydeHHBIN pacTBOP KOJIMYECTBEHHO IEPEHOCAT B MEPHYIO
KOGy C TIPUTEPTON NpoGKoil BMecTMOCThIO 100 cM3 M JOBOEST 1O METKM H.OKTaHOM. Maccosas
KOHIIEHTpalys 6eH3(a)llpeHa B IoIydeHHOM pacTBope 100 Mkr/cvm3. PacTBOp XpaHAT B XOJIOWILHHKE.
CpoK TOTHOCTH pacTBOpa He Goiee TPeX MECSIIEB.

4.2.5 TIpurorosieHne pabodIux pacTBOPOB GeH3(a)IIMpeHa

Pa6oune pacTBopbl 6eH3(a)mupeHa Maccosoit koHueHTpaunu 0,1; 0,04 n 0,02 mMxr/cM® B H.OKTaHe
TOTOBAT ITOC/IEAOBATEILHEIM Pa3BEICHUEM MCXOIHOTO CTAHIAPTHOTO PacTBOpa 6€H3ga)1mpe}1a, IIPUTOTOB-
JeHHOTrOo 110 4.2.4, B MEPHEBIX KOJI0aX ¢ TMIPUTEPTON IpoOKoil BMecTuMOCTEI0 100 cM”. PacTBOpBI XpaHAT B
XOJIOIWIBHUKE. CpOK TOMHOCTHA PACTBOPOB HE GOJIEE OTHOTO MeECHIa.

4.2.6 IIpuroroBjieHue CTaHIAPTHOIO pacTBopa 1,12-GeHsleprieHa (BHYTpEHHUI CTaAHIAPT)

71 IpUTOTOBITEHNS MCXOTHOTO pacTBopa B Giokcy orBemmBaroT (10,0+0,2) Mr 1,12-6eH3nepuieHa,
NPWIMBAIOT HECKOJIBKO MWIIWJINTPOB H.OKTaHA JI0 TIOJIHOTO PACTBOPEHMS B3SITOM HaBecKM. IlomydueHHBIN
PACTBOP KOJIMYECTBEHHO IIEPEHOCAT B MEPHYIO KOJIBY ¢ IIpUTEpTOit Ipo6Koit BMecTMocThio 100 cM® u
JIOBOIAT OO METKM H.OKTaHOM. MaccoBasi KOHUeHTpauust 1,12-0eH3nepriieHa B IIOIYYEHHOM pacTBOpE
100 mxr/cM3. PacTBop XpaHAT B XOJIOMIUIEHIKe. CpOK TOTHOCTU PAacTBOpa He Gojiee TPeX MeCsLEB.

4.2.7 TlpuroTtopneHue paboumx pacTBOpoB 1,12-6eH3IIepwIeHa (pacTBOPEI BHYTPEHHETO CTaHIAPTAa)

Pa6oune pactsopsl 1,12-6eH3nepuieHa MaccoBoit KoHuenTparmu 0,01; 0,005; 0,002 u 0,001 Mxr/cm3
TOTOBIT B H.OKTaHE ITOCIEAOBATEIHEIM pa3BeIcHNEeM UCXOTHOTO CTAaHTAPTHOTO PacTBOpa, IIPUTOTOBJICH-
Horo mo 4.2.6, B MEpHBIX KoibaX ¢ IpuTepToil Ipobkoit BMecTuMocThio 100 cM3. PacTBOpH XpaHAT B
xonoguwibHrKe. CpoK TOOHOCTH PACTBOPOB He Gollee OMHOTO MeCcsIia.

4.3 IIpoBeneHne NCIBITAHAS

4.3.1 BrimeneHue OeH3(a)IIMpeHa U3 IIPOAYKTA

B KpyIIIOIOHHYIO KOJI6Y BMECTUMOCTBIO 500 cM3 IOMEIIAloT HaBecKy IIPOIYKTa Maccoil 25 r, 1o6as-
7107 B K0n6y 20 cM3 mucTwrMpoBaHHOI Bombl, 200 cM3 STIIOBOTO crupTa ¥ 20 T THMAPOOKWMCH KW,

3
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ConepxuMoe KoJIGhI IIEpeMENMBAIOT BCTpaxuBaHueM. Kosby COeaMHSIOT ¢ 0OpaTHBIM XOJIOAWIBHUKOM U
HATrpeBalOT Ha BONIHOI OaHe IPY KUIIEHWM DPEaKIIMOHHON cMecH B TedyeHUe 3 4. 3areM B KoJby depes
XOJIOMWIBHUK H06aBmsnoT 150 cM3 Bomsl; Kosby CHUMAIOT ¢ 6aHM M OXTAKIAIOT 1O KOMHATHOM TEMIIEPATYDBL.

ITocne oxmaxmeHus Xunkyio ¢azy peakilMOHHOI cMecHu AeKaHTaluell NMepeHOCIT B JACIUTEIBHYIO
BOPOHKY, OCTAaB/SIl OCTAaTOK IIPOAyKTa B kKonbe. B konby ¢ ocratkom mobasnsior 150 cm3 H.rekcaHa,
COIEPKUMOE KOJIOBI SHEPTMIHO NEPEMEIIUBAIOT U H.TEKCAH AEKAHTUPYIOT B AENUTEIIEHYIO BOPOHKY.

BopoHKY 3aKpBIBAIOT IIPOOKOI ¥ SHEPTMYHO BCTPSAXUBAIOT, 3aT€M 3aKPEIUIIOT B IITATUBE M OCTABILTIOT
TS pacclauBaHUA XuakocTeit. [t pasaeneHns o6pa3oBaBIIeics SMYIbCUU K CMECH B JEIIMTEIEHOM BOPOHKE
no6asystior 20 cM? sTwioBoro crmpra. Iocie pacciavBaHUA HIDKHIOK BOJHO-CIIMPTOBYIO (hasy CIMBAIOT
0GPaTHO B KOJIGY C OCAIKOM, a TEKCAHOBBII 3KCTPAKT IIEPEJINBAIOT B KOJIGY BMeCTHMOCTHIO 500 cm3.

Takyio 06paGoTKy peaKIIMOHHOI CMeCH ITPOBOMAT €11ie 1BA pa3a, UCIIONb3yA IS 9KCTPAKIIMY H.TeKCaH
o 100 cM3 ¥ STWIOBHIH CIMPT IS PACCIAMBAHIS SMY/IBCHU, TIOpLUAMY 110 20 cM3.,

Ilo oKOHYaHMM 3KCTPAKIIMU OCTATOK B KOJIOE ¥ TMIPOIN3aT OTOPACHIBAIOT, a SKCTPAKT IIPOMBIBAIOT
B JEMUTETBHON BOPOHKE IMCTWLIMPOBAHHOM BOOM TpU pasa 1o 50 cM3 U yNapuBalOT IOPLMAMU B
MPeaBapUTEIbHO B3BEIIEHHOW € TOYHOCTBHIO [0 BTOPOTO 3HAKa IIOCTIE 3aIATOIl KPYIJIONOHHOM Koibe
BMECTHMOCTBI0 250 cM? Ha POTALMOHHOM WCIIApUTENe NP TeMIlepaType BOAAHOI GaHu He Goiee 60 °C.
Konby ¢ sKCTpakTOM OCTABJISIOT B BBITSDKHOM IIKady I yHaJeHMs CIEN0B PACTBOPUTEILA, IIOCIIE YETO
BHOBb B3BeIIMBAIOT. [0 pasHOCTH MEXAY B3BEMIMBAHUAMU OIPENENAIOT MAacCy BBIAECIEHHOIO 3KCTPAKTa.

OT 3KCTpakTa B KOJIOE OTOMpaloT l/5 YacTh B OIOKCYy, He B3BelnBasi. Kojaby ¢ ocTaTrkoM 3KcTpakTa
B3BEIMBAIOT. B GIOKCY ¢ YacThio 3KcTpakTa gobasisor 0,1—0,2 cM3 pacTBopa «cBUIETENIs» GeH3(a)TIpeHa,
npurotopieHHoro 1o 4.2.3. ComepxumMoe GIOKCHI M OCTAaTOK B KoJIGe pacTBOPSIOT B HeOONBIIOM 0GbeMe
METPOJIeitHOTO 3(upa.

Jlna xpoMaTorpa)mueckoro pasuejieHusl SKCTPAKTa HAa CTEKISHHYIO IUTacTUHY pasmepoMm 20x40 cMm
PAaBHOMEPHO HACBHINTAIOT OKWCH AIOMUHUA. 3aTEM C TTOMOILBIO CTEKIITHHOI NaIouKY, pasAeIEHHONH Ha TPU
yacti (14, 1 1 3 cM) pe3MHOBBEIMU KOJI€YKAMM TOJIMMHON 1 MM M IIMPUHON 3 MM, TIIATEIHLHO pa3paBHU-
BalOT OKUCH ATTIOMUHMSL.

TlomyyeHHBIE paCTBOPHI KOMYECTBEHHO HAHOCAT HA TIOATOTOBIEHHYIO IUTACTUHY CTEK/ITHHBIMY KAIlMI-
JIApaMIL: Ha Y3KYIO YaCTh — PacTBOP M3 GIOKCHI («CBUIETENL»), Ha IIMPOKYI0 — 3KCTPAKT IIPOAYKTAa U3 KOJIOHI.
PacTBOpEI HAHOCAT PABHOMEPHO CIUIOIMTHOW TIOJIOCOW, OTCTYIIUB OT HUXKHETO Kpas IUTaCTUHBL 7 — § cM.

IlmactuHy momemrailoT B BaHHY Uid Xxpomarorpa¢upoBaHus mof HebGombuM 20° — 25° yriowm,
HAaJIMBAIOT IIETPOJIeHHBIN 3(Up Tak, 9ToOB OH HE JOXOMWJI A0 JINHUY HAHECEHUS IPOOBI. BaHHY HAKPHIBAIOT
CTEKJIOM U IIPOBOMAT XpoMaTorpaduio, moBoas (GPOHT PACTBOPUTENS JO BEPXHETO KpPasi TLIACTHHBI.

He BpicymmBas 1macTuHy, o0ay4aroT €€ YIbTpadHONETOBBIM CBETOM W IO CBETSILNEMNCS II0JIOCE
«CBUIETEIST» OIPEACIAIOT MECTO HaXOXIeHNA OeH3(a)MupeHa B UCCIieAyeMoit ipode. OTMedaloT TpaHWIThI
IMOJIOCHE GeH3(a)IIMpeHa Ha XpoMmarorpaMMme uccieayemoil mpoosl. [hracTiHy BRICYIIMBAIOT HA BO3AYXE B
BBITSKHOM TKagy.

OTMEUEHHYIO Ha XpoMaTorpaMMe MCCIEAyeMOM NPOGHI MOJIOCKY OKHWCH ATOMUHUS C IIOMOIIBIO
MIPEIMETHOIO CTEKJIa CHUMAIOT C IUIACTUHBI ¥ KOJMYECTBEHHO IIEPEHOCAT HAa IIOPUCTYIO IUIACTHUHY
(WIBTPYIOLIEN BOPOHKM. BOPOHKY COENMHSIOT ¢ KpPYIIOZOHHO# Koiboit BMectTuMocThio 100 cm3 u
GeH3(a)IMpeH ITOUPYIOT € OKUCH amoMuHMsA 50 cM3 6eH301a, J06aBiIas 6eH30I HeGOILIIMMY TIOPLUIMU
U IepeMeInBas OKUCH ATIOMUHUSA HA BOPOHKE ITAJIOYKOM. BEeH30JI yIapuBaoT OCyXa HA POTAIMOHHOM
HCIIapUTelle TIPY TEMIIEPAType BoaaHol 6anu He 6oee 60 °C. OcTaroK B K0JI6E OKTAHOM KOJIMYECTBEHHO
IIEPEHOCAT B IIpoOGHUpKy. O6BEM pacTBOpa B IIPOGUPKE HE TODKEH IIPEBBILATE 5 cM3.

IIpu aHanM3e HEKOTOPHIX IIPOAYKTOB HE IIPOMCXOAUT IIOJTHOTO M YETKOTO pasielieHus (hIyopeciiupy-
IOIIMX KOMIIOHEHTOB 00pa3lia IIpy IIepBUYHOM XpoMaTorpadrpoBaHUM BEIEIIEHHOTO U3 IIPOMYKTA 3KCTPa-
KTa. B 3TOM Cilyyae Ha IUTACTUHE BHIAEIAIOT GOJIee IPOKYIO IIOJOCKY OKWCH AMIOMUHWS HA YPOBHE
«CBUJIETEIIST», OGeH3(a)IMPEeH SIII0UPYIOT ¢ OKUCH ATIOMUHUS OEH30JI0M TAK, KaK OIMCAHO BHITIE, M OCTATOK
TIOCIIe YIIAPUBAHMS PACTBOPSIIOT B STWJIOBOM CIIMPTE U IIOJyYEHHBIH CIIMPTOBOM 3KCTPAKT IIOBTOPHO
XpoMaTorpaupyorT.

Mg xpomaTorpad@uaecKoro pasaejaeHus CIIUPTOBOTO 3KCTPAKTa NCIIONB3YIOT INIACTUHY Pa3MeEpPOM
15 x 30 cM TommumHOM ci1ost okuck amoMuHMua 0,3 MM. Ha mmacTuHe oTAENSIOT ABE II0JIOCHI MIMpUHOK 10
u 3 ¢cM. Ha 1mmmpokyo 4acTh IDIaCTUHBI HAHOCAT ¢ TIOMOIIBIO CTEKITHHOTO KAMJUISIPA CIIMPTOBOM SKCTPAKT
aHaIM3MPYEeMOro IIPOAYKTa, Ha Y3KyI0 — pacTBOp OeH3(a)IIpeHa B MeTposieitHoM 3dupe (pacTBOP «CBUAE-
TeIb»). IlmacTuHy noMenraloT B BaHHY 1tox yrtoM 20 — 25° u mpoBoasaT xpoMarorpaduio B XIopodopMe,
T0BOAS (POHT PACTBOPUTEISA O BEPXHEro Kpas IUIACTUHEL. B yIbTpadMoJIETOBOM CBETE OTMEYAIOT 110
«CBUIETEITIO» II0JIOCY OKUCH ATIOMUHUS ¢ GeH3(a)IIUPeHOM MCCIeIyeMOro IIpoaykTa. 3aTeM GeH3(a)peH
SIIIOUPYIOT ¢ OKMCH AJTFOMUHUS GEH30JI0M U IIPOBOIAT BCE TaJbHENIIINE OTIEpAIlMM TaK, KAK YKA3aHO BHITIIE.
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PactBop Gens(a)iupeHa B H.OKTaHe IIEPEHOCAT B ITpobupKy. O0beM pacTBOpa HE HO/KEH IIPEBBIILIATD
5 cM3 IIpU MCXOMHOI HaBecke NPOIyKTa 25 T.

B monmyuernHoM pacTBope (3KCTpakTe) OIpeNesaioT coaepkaHue OeH3(a)ITMpeHa METOAOM HU3KOTEM-
TIepaTypHOU CIEKTPpOodIyOPUMETPHUM, UCIIOIB3YS I KOTUYECTBEHHON OLIEHKY METOX 100aBOK WA METOX
BHYTPEHHETO CTaHIAPTA.

4.3.2 Ompenenenne copepXaHusa OeH3(a)IMpeHa B pacTBope (IKCTpakTe), IOIydeHHOM IIo 4.3.1,
MeTOIOM H00aBOK.

B Tpu IIpo6GUpKy HAIUBAIOT IMIIETKOM 110 1 cM> TomydeHHOTO pacTBopa GeH3(a)IMpeHa B H.OKTAHE.
3aTteM B IIepBYIO IPOGUPKY IIPIIIMBAIOT 2 cM> H.oKTaHa. Bo Bropyio npo6upKy IpuwiuBaioT 1,5 cm3 H.okTaHa
1 0,5 cM3 paGouero pacTBopa GeH3(a)IMpeHa MaccoBoil KoHteHTpauyu 0,1 MKT/cM3, IPUTOTOBIEHHOTO 10
4.2.5. B TpeTbio Ipobupky BHocaT 1 cM3 H.okTaHa U 1 cM3 Toro xe pabodyero pactBopa GeH3(a)lIupeHa,
YTO ¥ BO BTOPYIO IIPOOUPKY.

CrexTpodryopuMeTpUIecKUit aHaIU3 HAYMHAIOT C TPEThe ITPoOUPKU. I 3TOTO TPETHIO IIPOOUPKY
TIOMEIIAOT B cocyn dproapa ¢ XUOKIM a30TOM IIepe BXOIHON IIENb0 crieKTpodoToMeTpa; yCTaHABIUBAIOT
AHATUTUYECKYIO JIMHUIO diryopecleHIy 6eH3(a)upeHa 403 HM [Ipy JUIMHE BOJIHBL BO30YXKIAIOLIETO CBETA
367 uM. PerymupoBKoil Koo duImeHTa YCWIEHNS U PACKPBITUEM eI, a TaKKe OTHOBPEMEHHOM I0CTH-
POBKOII IpobupKu B cocye JIpioapa 1o61BaOTCI MAKCUMAIBHOTO CUTHAJIA 110 PETUCTPUPYIONIEMY IIPUOOPY
crrekrpodoromerpa (mo 50 — 80 %), mmocie 4ero 3aIMchIBAIOT CIIEKTporpaMMy GeH3(a)liMpeHa B 06J1acTi
401 — 404 aM, GUKCUPYS 3HAYEHUE PETUCTPUPYIONIIETO IIpubopa cIieKTpodoToMeTpa IIpU IIMHE BOJIHBI
401 HM. 3amuch CIEKTpa ITOBTOPSIOT IBAXKIHI.

3aTeM I0CIeJOBATENEHO 3aMOPAaXUBAIOT B KIIKOM a30Te BTOPYIO U TIEPBYIO IIPOOMPKY U 3aITHCHIBAIOT
CITEKTPHI GiryopecleHIIMK B o6s1acTy WIuH BOiH 401 — 404 HM, 00s3aTeIbHO BBICTABIIAS [I€PO caMoIIACIa
Tpu uruHe BOJIHBL 401 HM B TO Xe IIOJIOXEHUE, YTO IIPU CKAHUPOBAHUU IIPOOBI B TPETHEN ITPOOUPKE.

MaccoByio KoHIIEHTpaluio 6eH3(a)IIMpeHa B aHAIM3UPYEMOM 9KCTPAKTE OIIPEACIISIOT 110 rpaduKy,
Ha KOTOPOM II0 OCH a0CLMCC OTKIAIRIBAIOT 3HaUeHMe N00aBKU OeH3(a)lMpeHa (MKT), a 110 OCH OpAVHAT —
BBICOTY NIMKA MaKCHUMyMa XapaKTEepUCTUUECKOM MuHUM OeH3(a)impeHa nipu 403 HM, U3MEPEHHYIO IO
TIOJIYIeHHBIM CIIEKTpOrpaMMaM B MIIIAMETpax.

Ecnmu maccoBasg KoHUeHTpalus OeH3(a)llpeHa B HCCIEAYEMOM pacTBOpE IIONANaeT B 0OJIacTh,
TIPUTOIHYIO UISI M3MEPEHUIt, TO IIOJyYeHHBbIE SKCIIEPUMEHTAIbHBIE TOYKM JIEXAT HA OMHOM IPAMOil.
DKCTPAITOIALNA 3TOM IPAMOI A0 IepecedeHUs ¢ OChI0 abCIuce JaeT Ha HEW OTPE30K, COOTBETCTBYIOLIMIA
cozepXaHMIo GeH3(a)ITMpeHa B pacTBope 6e3 106aBKy, T. € B 1 cM3 uccnemyemoro pactsopa. B cinydae, ecim
MaccoBasd KOHIIEHTpaLMs 6eH3(a)IpeHa B aHAIM3UPYEMOM PacTBOPE BBILLIE BEPXHETO IIpeAesia quara3oHa
U3MEPSEMBIX IIPUOOPOM KOHIIEHTPAIMIA, TO IIPOBOALT pa36aBieHle aHATN3UPYEMOTro PaCTBOPA H.OKTAHOM.

4.3.3 OrmpeneneHue cofepXaHud GeH3(a)IlMpeHa B pacTBOpe (3KCTpakTe), MojaydyeHHoM 1o 4.3.1,
METOIOM BHYTPEHHETO CTaHaapTa

B kauecTBe BHYTPEHHErO CTAHIAPTA MCHOIL3YIOT 1,12-6eH3nepivied. B mpo6upky Hanmmsaior 3 cm3
pacTBOpa GeH3(a)IMpeHa B H.OKTaHe, IIoJaydeHHoro 1o 4.3.1, u moMemaoT B cocyn [poapa ¢ XUaKum
a30TOM IIEpell BXOOHON IIENbI0 CIeKTPOGOTOMETPA, YCTAHABIMBAIOT aHAIUTUYECKYIO TMHMIO 403 HM 1Ipu
JIUTAHE BOJIHBI BO30YXKIAIONIETO cBeTa 367 HM M IIPOBOMAT 3aIlNCh CIIEKTPA PACTBOPA B OOIACTH JUIMH BOJIH
401 — 409 aM. Ilo MHTEHCMBHOCTH JIMHMKM (II0 BBHICOTE ITMKA MAKCUMYyMa XapaKTePUCTHUYECKOMH JIMHUU
6en3(a)mmpeHa mpu 403 HM) OIEHMBAIOT IPUOIM3UTEIILHOE coflepXaHue b6eH3(a)mpeHa B pobe. B cooTser-
CTBUM C 3TOif OLIEHKOI1 iasiee B IIPOBUPKY ¢ 3 cM3 pacTBOpa GeH3(a)IMpeHa B H.OKTaHe JOGABIIIOT PacTBOP
1,12-6eH3nepwieHa B TAKOM KOJIMYECTBE, YTOOBI B CIIEKTPE MPOOHI MHTEHCUBHOCTD 1,12-GeH3IieprieHa mpu
406,3 HM 6bUTa B 3 — 5 pa3 GoJblile MHTEHCUBHOCTH JIMHUY OeH3(a)IIMpeHa 1IpX IUIMHe BOIHBL 403 HM.

IIpoBoaaT 3amuch crieKTpa B MATEpBaie IMH BOIH 401 — 409 HM ABaXIbI.

MHTEHCUBHOCTHY XapaKTePUCTUICCKUX JIMHUI 6eH3(a)mpena pu 403 am m 1,12-6eH3nepuwieHa mpu
406,3 uM (H; 1 H, cOOTBETCTBEHHO) ONPENEIIOT 110 CIEKTPOrpaMMaM, M3Mepss BBICOTH MTUKOB B
MaKCUMyMax XapaKTePUCTUICCKMX JIMHWHA 3TUX COeAMHEHWI B MWUIMMeTpaX. B pacdeTrax NpHHUMAIOT
cpeaHiolo BenunHy. PaccuuteBaror koadduiment oTHomeHnd (K) MHTCHCUBHOCTH JIMHUM GeH3(a)mupe-
Ha (H)) x uHTeHcUBHOCTU JIvHUU 1,12-6ensuepwiena (H,), K = Hy/H,.

Hanee onpenenAoT 3T0T KO3(M(GULMEHT IS CTAHAAPTHLIX pacTBOpoB 6eH3(a)mpeHa (K.;). [11s aroro
B IB€ IPOOHPKI HAJMBAIOT 110 3 M3 CTAHAAPTHBIX PACTBOPOB GEH3(a)IIUpeHa ¢ MACCOBOI KOHIIEHTpAIHei
0,02 1 0,04 Mxr/cM3. B xaxyio 13 Ipo6UpoK HATMBAIOT TAKOE XK€ KOJIMYECTBO 1,12-6eH3IepIvieHa, 9to 1
B poOupKy ¢ mpoboii. [TpoBomaT ABaXKIbI 3alIMCh CIIEKTPOB KAXIOIO PacTBOpa B MHTEPBAJIE JIMH BOJH
401 — 409 uM™.

IIpu 3TOM 00643aTEIHFHO CIIEMAT 3a TeM, YTOOBI ITOJIOXEHME TIepa CaMOITUCIIA TIPU JyTMHE BOJTHBL 401 HM
BO BCEX CIIy4asX (DUKCUPOBATIOCH HA OTHOM YPOBHE.
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Haiee 110 crieKTporpaMMam OIPEAeIAIOT MHTEHCUBHOCTD XapaKTepUCTUYECKIX IMHUY O6eH3(a)IMpeHa
npu 403 aM u 1,12-6ensnepwieHa npu 406,3 um (H; u H, cOOTBETCTBEHHO). B pacyeTax IpMHMMAIOT
cpenHee 3HadeHUe. PaccunrtsiBaioT K, = Hj/H, a1d Kaxnoil KOHIeHTpauuy 6eHs(a)nupeHa.

MaccoByio KOHLIEHTPALMIO GeH3(a)IIMpeHa B aHAIM3UPYEMOM PACTBOPE ¢, MKT/CM3, BBIMUCIAIOT 110
dopmyne:

¢ = ¢, -K/K,, (1)

The ¢, — KOHLEHTpauua 6eH3(a)IIMpeHa B CTaHIAPTHOM pacTBOpE, MKT/cM3;

K — xoahduiumeHT, HalmeHHBIN 110 CIIEKTpOrpaMMe aHAIM3UPYeMOTo pacTBopa ¢ jodaBkoit 1,12-
OEH3IIEpUIIEHA;

— Ko>(duimeHT, HaWOeHHBIH II0 CIIEKTpOrpaMMaM CTaHTApTHOTO pacTBopa GeH3(a)IupeHa ¢
mobaBkoil 1,12-GeHsmepwieHa, 3HAUeHWe KOTOPOTO GIIKe IO 3HAYEHMIO K KoadduuueHty
AHAIM3UPYEMOTO PACTBOPA C COOTBETCTBYIONIEH mo6aBKoit 1,12-6eH3IepmIeHA.

IIpoBomaT aBa napauIeTbHBIX ONIPENETICHNS M OMHOBPEMEHHO KOHTPOJIBHBINA OIIBIT, KOTOPBII1 IIPOBO-

AT Yepe3 BCe CTAIUM aHaIW3a ¢ MCIIOIb30BAHMEM BCEX PEAKTUBOB COIVIACHO METOAMKE, HO 0e3 HaBeCKU

TIPOMyKTAa.

4.4 O06paGoTKa pe3y/IbTaTOB
Maccosyto nomo 6eHs(a)mupeHa X;, %, X u X5, Mr/KT, BEMUCIIOT IO hopMymam:

K

cT

X =(c—cO)-mI~V-100:(c—c0)-m1~VA10_4‘ )
1= "m, -m 1000 - 1000 m, -m ’
X - (c—cy -V-m 3)
2 my -m

IIe ¢ — KOHLeHTpauma OeH3(a)lmupeHa, ycraHoBieHHas 1o 4.3.2 win 4.3.3 B pacTBope (9KCTPAKTE)
AHATM3MPYEMOTO IIPOAYKTA, TIoTydeHHoro 110 4.3.1, MKT/cM3;
¢p — KOHLEeHTpalus 6eH3(a)IMPEHa B paCTBOPE KOHTPOILHOTO OIIBITA, TIOIy4eHHOro 110 4.3.1, MKT/cM3;
¥ — o6BeM pacTBopa 6eH3(a)IINpeHa, BEIISIEHHOIO U3 aHAIM3UPYEMOil IpoOLI IIPOAYyKTa, cM3;
my — Macca 9KCTpaKTa, BHLIEJIEHHOIO U3 aHAIM3MPYEMOTO IIPOLYKTa, T;
my — Macca 5KCTPaKTa, HAHECEHHOTO Ha IUMPOKYIO IIOJIOCY IUIaCTUHBI, T;
m — Macca HaBeCKU IIPOAyKTa, T.

PesybTar OKpyIIIAoT 10 BTOpOil 3HavaIue uudpsl.

3a OKOHYATEIBHEIN Pe3y/IbTaT OIPENe/IeHUS IIPUHUMAIOT CpeIHeapu(PMETHIECKOe ABYX ITapajliesib-
HBIX OIIpeIesIeHUI ¢ TeM K€ YMCIIOM 3Havyalux oudp.

Ecnmu pacxoxXmeHne MeXIy pe3yabTaraMi IapautelbHBIX OIpefeeHnil He IpeBbimaet |[X; — Xo| <
< 0,01dX, roe X;, X3 1 X — pesy/bTaThl IIEPBOTO M BTOPOTO IAPAJLIE/IbHbIX ONPENEIIEHNA N UX CpeaHea-
pudMeTHUeCKOe, a d— HOPMATUB KOHTPOJSA CXOMUMOCTH, TO CpemHeapudmeTndeckoe X IPUHUMAIOT 3a
pe3yabTaT aHaIM3a. B IpoTHBHOM ciIyJae aHaIu3 ITOBTOPSIOT. 3HAU€HNEe HOPMATHBA KOHTPOJIS CXOMUMOCTH
d ipuBeneHo B Tabmuiie 1.

ITo momy4eHHOMY pe3yIbTaTy aHamu3a X 1 3HAUeHUI0 OTHOCUTENIBHOM IOTPENTHOCTH &, TIPUBEIEHHOMN
B Tabiuie 1, paccuuThiBaloT abcoIoTHYO rtorpemHocts A = 0,018X, mr/xr wim %.

Pesyserar aHanusa npeacTasisior B Bune (X + A), mr/xr wiu % mpu P = 0,95.

4.5 KoHTpOJb TOYHOCTH Pe3yIbTATOB AHAIM3A

Buyrpennuit onepatuBHbiil KoHTporb (BOK) xauecTBa pe3ynbTaToB aHaIM3a BKIHOYACT KOHTPOIb
CXOMVMOCTH, BOCIIPOM3BOAMMOCTH M TOYHOCTH PE3yIbTATOB aHAIM3A.

4.5.1 CxomuMocCTh TTapaUIeNIbHBIX OIIPENeTeHNN KOHTPOIMPYIOT IS KaXIOM aHAIM3UPYEMO ITpOOLI
corsacHo 4.4.

4.5.2 I1a mpoBeNeHUsT BHYTPEHHETO KOHTPOJIS BOCIIPOU3BOAVMMOCTH UCIIONB3YIOT paboune IpOOHI.
IIpoGy messar Ha mBe paBHBIE YACTH U aHATU3UPYIOT B COOTBETCTBUU C METOIMKON B Pa3HBIX JIAOOPATOPUIX
WIX B OOHOH jaGopaTopuy, MaKCUMAIbHO BapbUpyd YCIOBUA IIPOBEAEHUS aHAIM3a, T. €. UCIIOIL3YIOT
pasHbIe HaOOPEI MEPHON ITOCYIBI, AaHATU3E BLITTOIHAIOT B pasHble JHU WUIM ABa PA3IMIHBIX aHATUTHUKA.

Bocnpou3BOANMOCTb KOHTPOIBHBIX aHAIN30B IIPU3HAIOT YAOBIETBOPUTENbHOM, ectr [X; — Xy <
< 0,01DX, rme X;, X, m X — pe3ysbTaThl aHAIM3a ONHOM M TOH Xe NpOOBI, IOJIYYEHHBIE B Pa3HBIX
J1a6opaTOpUAX WM IIPW BapbUPYIOLIMX YCIOBUAX B OTHOMN Ja00paTopuMM M MX cpemHeaprpMeTUIeCKOoe
3HaYeHue, D — 3HaueHNe HOPMaTHBa BHYTPEHHETO OIIEPATHBHOTO KOHTPOJIS BOCIIPOU3BOAUMOCTY. 3HAUE-
Hue HopMartuBa D mpuBeneHo B Tabnuue 1.
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HCpI/IO,ZlI/I‘{HOCTL IIPOBCACHMA KOHTPOJIA BOCIIPON3BOAMMOCTH — HE PEXKE OAHOIO pas3a B ABE€ HECOCIIN.

Ta6nauma 1— [inama3soH U3MEPeHNU, 3HAYeHIE XapaKTePUCTUKH OTHOCUTEIBHOM TOTPENIHOCTA U HOPMATHBBI
OIEPATUBHOTO KOHTPOJS CIIYJaHOU COCTABJIAIONIEH OTHOCUTENBHON MMOTPEIIHOCTH (CXOMMMOCTH M BOCIIPOM3BOIMAMOCTH )
MpU JOBEPUTEIIBHOM BeposgTHoctu P = 0,95

JlnanasoH M3MepeHuii, MI/KT

XapakTepHCTHKA MOTPEIIHOCTH
(rpaHUIA HHTEPBaNA, B KOTO-
POM TOTPELIHOCTb HAXOIUTCSA

C 3aIaHHOIl BEPOSITHOCTHIO)

HopmMarus onepatuBHOTO
KOHTPOJISL CXOMUMOCTH dyyyy, %
(1S IBYX PE3yNBTATOB Mapal-
JIETIbHBIX ONpECIICHUI, n = 2)

Hopmarus omepatHBHOTO
KOHTPOJISI BOCIIPOU3BOIUMOCTH
Dy, % (W1 ABYX PE3YIBTaTOB

M3MEpPEHUI, m = 2)

+6,%
Or 0,0002 1o 0,001 BKITIOY. 42 40 60
Cs. 0,001 o 0,005 Bxitou. 32 30 45

4.5.3 Jia npoBeleHUS KOHTPOJIA TOYHOCTHM MCIIOJIB3YIOT pabodme MPOOH ¢ M3BECTHON HOGABKOM
6ens(a)iimpena. IIpoOy AendaT Ha OBe paBHBIE YacCTH, ONHY M3 KOTOPHIX aHAJIM3HUPYIOT B COOTBETCTBHUH C
METOAMKON; BO BTOPYIO — BBOOST M3BECTHYH H00ABKY GEH3(a)llMpeHa M 3aTeM TAKXE aHAIU3UPYIOT B
COOTBETCTBUU ¢ METOOUKOM. BenmnunHa 1o6aBKM JOIKHA cocTaBiaaTh 50 — 150 % comepxanus GeHs(a)mni-
peHa B aHAIM3MPYEMOU IIpobe.

ToYHOCTL KOHTPOJIBHBIX aHAIM30B IIPU3HAIOT YAOBIETBOPUTENIBHOM, ecim |[X;— X — ¢| =< 0,01 K, e
Xj, X 1 ¢ — pesysIbTaThl KOHTPOJIBHEIX aHAIN30B IIPOGH ¢ 100aBKOil OeH3(a)IMpeHa, peaqbHOM ITPOOHI 1
BEJIMUMHA 100aBKU OeH3(a)IIMpeHa, COOTBETCTBEHHO; K — HOPMATUB OIIEPATUBHOIO KOHTPOJIS TOUYHOCTH.

Hopmarus onepaTUBHOTO KOHTPOJIS TOUHOCTH PACCUMUTHIBAIOT 110 hopMyam:

IIpU TIPOBEIEHNN BHYTpUiIaboparopHoro koHrtpoius (P = 0,90)

K=084V (a)2 + (a7 ; @

IIpY TIPOBEIeHNY BHeNrHero Kourponsa (P = 0,95)

K=V @ag?+ (Ap? ®)

TIe AX1 + Ay — 3HAY€HNA XapaKTePUCTUKY ITOTPELIHOCTH, COOTBETCTBYIOLINE MACCOBOM KOHLIEHTPALUU

6eH3(a)IupeHa B Ipobe ¢ moGaBKOM U B pealbHOM IIpole;
AX1 = 0,018X1X1 un Ay = 0,010 X, tme X; 1 X — MaccoBas mona GeH3(a)IupeHa B Mpode ¢ Ko6aBKoOit

¥ B peayibHOI 1pobe, % WIn MI/KT.
3HaueHNe OTHOCUTEJIBHOI IIOTPEIHOCTY Oy (3 X1) TIpUBeAEHEI B Tabmuue 1.

KoHTpoins ToyHOCTY aHaNIM3a IIPOBOIAT HE PEXe OJHOTO pas3a B MECSLI, a TAKXKE IIPY CMEHE PEaKTHBOB
WIX TI0CNIe IUTUTEIBHOTO TIEpEphIBa B paboTe.

IIpu IpeBBIIIEH HOPMATUBOB OIIEPATBHOTO KOHTPOJIS TOYHOCTH IIPOBOAST ITOBTOPHBIE aHATU3HI.
IIpu IOBTOPHOM IIPEBLIICHUY YKA3dHHBIX HOPMATUBOB aHAJIM3BI IPHMOCTAHABIMBAIOT, BBIICHAIOT IIPUYH-
HBI, IIPUBOAAIIVE K HEYIOBIETBOPUTEIILHBIM PE3YJIBTATaM, Y YCTPAHSIOT UX.

Pesynsrarer BOK 3aHOCAT B cielIMaNbHBIN XypHaI.

5 Metoapl BoICOKOI(D(PEKTHBHOM KHIKOCTHOMH XpomaTorpadpuu
H cnekTpodiyopuMeTpUM NPH KOMHATHOH TeMmepaType

CyIIHOCTb METO/IA 3aKIII0YAETCA B AKCTPAKILIUY YTJIEBOAOPOAOB, B TOM Uucie GeH3(a)lIupeHa, rekca-
HOM U3 TIPOAYKTA, TIPEABAPUTEIHLHO OOpaGOTaHHOTO CIIMPTOBBIM PACTBOPOM €AKOrO Kajus, BBLAEJICHUU
dpakuy MOJMIUKIIMIECKUX apOMATHIECKUX YTIIEBOJOPOIOB, coaepxkalleil 6eH3(a)IupeH, OUNCTKE MOy~
YEeHHOI (hpaKiMy OT MEIIAIONINX [IPUMeCeil Ha KOJIOHKE ¢ cedaTeKCOM U B TOHKOM CJIO€ alle TIJIMPOBAaHHOI
LEJUTIOJIO3BI € TOCIEAYIOIUM KOJIMYECTBEHHBIM OIpeAeIeHUEM BBIAECIEHHOTO GeH3(a)IIUpeHa BHICOKO3(-
(EKTUBHOU XUIKOCTHOW XpoMarorpadueil win crekTpodayopuMeTpueil IIpyu KOMHATHOIT TeMITepaType.

JuanazoH onpeaessieMbIX BeJIMUYMH MacCOBOIt Tou 6eH3(a)MipeHa B aHATU3UPYEMBIX TIPOTYKTAX MpU
HCIIONIb30BAHUK MeTOAa BBICOKO3Gh(MEKTUBHON KUAKOCTHOI XxpoMaTorpacduu U MeToda crekTpodryopu-
METpUH TIpY KOMHATHO# Temuepatype 0,0001-0,002 mr/xr wiu 0,1 x 10—7 — 2,0 x 10—7 %. ONTUMaILHEBII
[MAIIa30H OIIPEJEIEMBIX MACCOBBIX KOHLIEHTpaLMii OeH3(a)llMpeHa B PacTBOpPe IIPH HCITOJIB30BAHUM
MeTozia BHICOKO3(EKTUBHOIM KITKOCTHOI XpoMaTorpaduu coctasaser 0,01-0,02 Mr/cM3, IpH UCIIONL-
30BaHMM MeTona crekrpodyopumerpun — 0,02-0,2 Mkr/cm3.
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5.1 Anmapartypa, MaTepuaJibl 1 PeaKTHBbI

DIyopecleHTHBIN CIIEKTPOMETP CO CIIEKTPAIBHEIM TUAIIA30HOM JHIUH BoiH 300—460 HM ¢ KioBeTaMU
BMecTIMOcCTHI0 0,4 cM3.

Xpomarorpad XUIKOCTHHEINM ¢ GIYOPUMETPUYECKUM AETEKTOPOM CO CIIEKTPATBHBIM IUAIIA30HOM
e BoyH 300 — 420 uM.

Kononka xpomarorpaduueckas CTalbHas WIM CTEKIAHHAsS WIMHON 150 MM U mmameTpoM 6 MM,
3aII0JIHEHHAs COPOEHTOM ¢ IIPUBUTOM obpareHHo# ¢asoit (Hanpumep, Supelcosil LC-PAH).

Becwsr naGopaTopHbie 2-TO KjIacca TOYHOCTH ¢ HamOojabmmM IipegesnoM B3BemmBaHusg 200 r 1o
TOCT 24104.

Becrl 1aboparopHble 001IET0 Ha3HAYEHUS 2-TO Kj1acca TOYHOCTU ¢ HAMGOIBIINM IIPEAeIOM B3BEIIN-
Banus 500 r o F'OCT 24104.

WUcnapurens poraunonusiii UP-1M.

Hacoc BomocTpyiinsti maGoparopusrii mo TOCT 25336.

bang BomsHast.

Memanka marautHas Tuita MM-3M ¢ 371eKTpOIIOIOrpeBOM.

OcBeTuTenb yIbTpadhrOoIETOBRIN THIIA «XPOMATOCKOII» CO CIIEKTPAILHEIM auarnaszoHoM 250 — 700 um
u mamiroit Turta BYB-15 B xadecTBe ncTouHMKa YD-U3IyUeHM.

Kamepa xpomarorpaduaeckas crexiisHHas 40 x 40 x 40 cm.

TlmacTHKY CTEKIISIHHBIE I TOHKOCIOMHOM XxpoMarorpaduu 5 X 20 u 20 x 20 cMm.

Komnonka crexisiHHas xpomaTorpaduueckas mmmHoi 500 MM 1 guamerpoM 20 MM € OTTSHYTBIM BHU3Y
KOHIIOM U Pe3epByapoM BMecTUMOCTEI0 50 — 60 cm3 TIIIT 14/23.

XonomwisHuk XIT1T-2-400-29/32 XC wmm XI1-1-400-29/32 XC o T'OCT 25336.

Anomx Turma ANO-14/23-50 TC wm AVI0O-14/23-14/23-65 TC no TOCT 25336.

JIuneiika usmepurensHad ¢ eHoi peaenus 0,1 cm mo TOCT 427.

Hednermarop 250-19/26-29/32 TC wmm 300-19/26-29/32 mo 'OCT 25336.

Hacanxa I1-1-19/26-14/23-14/23 TC wm H-2-19/26-14/23 TC no TOCT 25336.

Boponxka mexurensaas BJ-1-500 i BJ-3-500 mo I'OCT 25336.

Boponka BOO-32-T10P 100-14/23 XC wiu BOO-32-ITOP 160-14/23 XC o I'OCT 25336.

IMwmuaapsr Mepasie 1-100, 1-250 win 3-100, 3-250 o TOCT 25336.

Crakan xummdeckuiit B-1-100 wiu B-1-150 o IT'OCT 25336.

Kon6a 1-500 o TOCT 25336.

Kon6a I'p 50-14/23 o T'OCT 25336.

Kon6sr K-1-100-29/32 TXC, K-1-25P-29/32 TXC, K-1-500-29/32 TXC wm I1-1-500-29/32 TXC
o TOCT 25336.

Kon6sr K;-1000-29/32 TXC no I'OCT 25336, K,;-250-34 TXC o TOCT 25336.

Kon6sr mepusie 2-100-2 mo TOCT 25336.

Boponxka Broxuepa 1 wm 2, wiuz 3 mo TOCT 9147.

Crakamauku s B3BemmBanud (61o0kchl) CB-14/8 win CB-19/9, wiu CB-24/10, wiu CB-34/12 o
TOCT 25336.

Muxkponmpunptl TurioB MII-10, creKIsSHHBIE KaWUISAPHI.

Tvmerxku 1-1-1, 1-1-2, 2-1-5, 8-2-0,2 mo I'OCT 29228 wmu I'OCT 29229.

bymara mHIMKaTOpHas YHUBEpPCAILHAS.

Bymara ¢wistpoBansHas naboparopHas mo 'OCT 12026.

CkaJsplieNlb WJIM TOHKWM IITATENb.

H.TeKCaH, 9., II0 HOPMATUBHOMY JTOKYMEHTY [2].

Crmpr sTimoBbrii pexrugukoBaHHbiil 1o T'OCT P 51652 win cMpT 3TWIOBBIN peKTU(hUKOBAHHBII
Texaunmaeckuii mo F'OCT 18300.

Benson mo TOCT 5955.

Tonyon o TOCT 5789.

Kucinora cepras mo TOCT 4204.

Aneron o I'OCT 2603, 4. win oc. 4.

Anrmapun ykeycusii mo 'OCT 5815, 4.

Jumerrngopmamun o F'OCT 20289, u. . a.

AIIETOHUTPIUT IO HOPMATUBHOMY JTOKYMEHTY [5].

Kama ruppooxucs o TOCT 24363.

Ie/wnoa03a MUKPOKPUCTAIUTITYECKAS TIOPOIIKOBas II0 HOPMaTUBHOMY JOKYMEHTY [6].

Bens(a)mpeH, cojepXaHue OCHOBHOTO BelllecTBA He MeHee 98 %.
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ben3(B)xpuseH, comepkaHie OCHOBHOTO BelecTBa He MeHee 98 %.

Cedanexc LH-20.

Cwmikarens Mmapku ACKI mo HopMaTUBHOMY HOKYMEHTY [7].

Bona muctruposansdasd mo F'OCT 6709.

JlomryckaeTcsi IpAMEHEHNe APYTUX CPEICTB M3MEPEHMIT ¢ METPOJIOTHUECKUMY XapaKTEPUCTUKAMU 1
000pYIOBaHUA ¢ TEXHUYECKMMM XapaKTEPUCTUKAMU, a TAKXKE PEaKTUBOB M MaTEpUAJIOB 110 KAYECTBY HE
HIDKE BBIIIEYKA3aHHBIX.

5.2 TloaroroBka K MCHBITAHHIO

5.2.1 TloaroroBka pacTBopuTenei

PacTBopuTenu (H.reKcaH, STWIOBBII CIIUPT, AIlETOH, GEH30J1) IEPETOHIIOT OOIIEPUHATHIM CIIOCOG0M
¢ nediiermatopom.

JumeTwihopMaMI TIEPETOHAIOT, T06aBUB B IIEPETOHHYI0 Kol6y 120 cM3 6eH30ma u 36 cM3 Bobl
Ha 1 mM3 pacTBOpUTENA.

5.2.2 TlpurotoBjeHUe aleTWINPOBAHHOMN 1EIUIIOIO3BI

(50,0+2,0) r MUKpOKPHUCTAJUTMYECKOIT IIEJLTIONIO3BI ITOMEIIAIOT B INTOCKOAOHHYIO KOJIOY BMECTUMOCTBIO
500 cM3, 10GABISIOT IPUTOTOBIIEHHYIO B OTAEIBHOM Koibe cMech 150 cm3 6eH3ona wiu Toiyona, 70 cm3
yKCycHOTo aHTmapmma M 0,3 cM3 cepHOil KMCIOTH. PeakIIMOHHYI0 CMeCh INepeMEeIINBAIOT MATHUTHOM
MEINAJIKOM B TeUeHue 6 — 8 4, OCTaBJIAIT 6e3 IepeMelBaHus elile Ha 18 4, Iocite 4ero JACKaHTHUPYIOT
XKHUAKYIO (pasy, a ocTarox 3amuBaoT 300 cM3 STUIIOBOTO CITMPTA, IIEPEMEIIBAIOT, OCTABIIIOT B CIIMPTE HA
24 4, 3aTeM IeJITI0/103y OT(IUILTPOBHIBAIOT HA BOpoHKe BloxHepa, mpoMsieaioT 100 cM3 3TIIoBOro CIMpTa
¥ AUCTWLIMPOBAHHOI BOMOIT 10 HENTpaIbHON peakiuy IIPOMBIBHBIX BOJ (110 MHAMKATOPHOI Oymare).

3areM IIPOBEPSIOT XpoMaTorpadMUECKyI0 aKTHBHOCTD alleTIIMPOBAHHOI 11eJUTI0N036. g aToro 3a
3 — 4 v 1o IpoBeAeHUS aHAJIN3a TOTOBAT CMECH STWIOBOTO CIIMPTA, alleTOHA U BOMBI, B3ATHIX B OOBEMHOM
otHolreHrH 60:25:15, U BBUIMBAIOT €€ B BBHICTJIAHHYIO IOJIOCKAMU (hIIBTPOBAIIBHOM GyMaru XxpoMmarorpa-
¢duueckyro Kamepy. BrIcoTa €105l pacTBOPUTENS AOJDKHA COCTABIATh 1,5 — 2 ¢M. 1,5 r aneTiiMpoBaHHOM
LEJUTIONO3BI CYCIIEH3UPYIOT B 7 CM> STWIOBOTO CIIMPTA ¥ BBUIMBAIOT CYCIIEH3HMIO POBHBLIM CJIOEM Ha
CTEKJISTHHYIO IJIACTUHY 5 X 20 M, JAIOT paCTBOPUTEIIO IIOJTHOCTHIO UCIIAPUTHCS HAa BO3IYyXE M HAHOCSIT Ha
IUTACTUHKY MUKPOIIIPUIIEM WIM CTEKISHHBIM KallWJUIIPOM B TOUKY 5 MKIJI pacTBopa OeH3(a)lmMpeHa
MaccoBoit KoHueHTpauny 1 Mxr/cm3, ILIacTUHY IIOMEINAIOT B XpOMATOTPadIYECKyI0 KAMEDPY 1 OCTABIISIOT
B KaMepe 0 TeX TI0p, II0KA YPOBEHB PACTBOPUTEIIS ITIOMHUMETCS He MeHee, yeM Ha 100 MM OT JIMHMM cTapTa.
ITo oxoHuaHMM XpomaTtorpachuy IUIACTHHY BRIHMMAIOT, BBICYIIMBAIOT HA BO3AYXE W ITOM JAMIIOI yIbTpa-
GMOIETOBOTO O0/IydaTes I OTMEUAioT (hIIyopecHupyroliee roiyobM IIBETOM IIATHO GeH3(a)rmupeHa. M3me-
PSIIOT PACCTOSTHUE OT CTapTOBOM JIMHUU OO0 (PPOHTA paCTBOPUTENS M IO CEPEANHBI MATHA G6eH3(a)Im1peHa;
PAcCUMTHIBAIOT 3HAUCHNE Ry OLEHMBAIOLIYIO CKOPOCTD IIePeMEIeHIs GeH3(a)mupeHa 1o IUIaCTUHKE, IO

dopmyie:

g.= Lsn ©6)
L k]
rae Ly — DpaccTosiHue OT CTapTOBO JIMHUU IO CEPeIMHBI IITHA OeH3(a)IMpeHa, MM;
L — paccTogHme OT CTapTOBOM JTMHUU OO (pOHTA PACTBOPUTEISI, MM.

3HaueHue Rf G6eH3(a)mupeHa M0/DKHO cocTaBiath 0,1.

JITS TIPUTOTOBIIEHMST PaGoyUeil TUTACTHUHEL 5 T ALleTHINPOBAHHON LIEIITIONO3EI CYCIIEH3UPYIOT B 20 cM3
STWIOBOTO CIIMPTAa U BbUIMBAIOT POBHBIM CIIOEM Ha IutacTuHy 20x20 cMm.

5.2.3 IlpuroroBieHMe CTAHIAPTHLIX PACTBOPOB GeH3(a)mupeHa U 6eH3(B)XpHU3eHA

B crakanuuxu g B3BemmBaHusA (Owkcer) otsemuBaror 1o (10,0+0,2) mr Gens(a)nupeHa u
6eH3(B)Xpu3eHa. HaBecky KOJIMYECTBEHHO IIEPEHOCAT B MEpHBbIE KOMGBI BMecTHMOCTBIO 100 cMs:
6eH3(a)mupeH-0eH30/I0M, OeH3(B)XpU3EH-alleTOHUTPUIIOM, 3aTeM 00BheM pacTBOpa OeH3(a)IIpeHa TOBOIAT
0 MeTKM OeH30J10M, 06bheM pacTBopa GeH3(B)XpU3eHA-alleTOHUTPUIOM. I10MydeHHBIE PACTBOPEI UMEIOT
MaccoBylo KoHueHTpammio 100 Mxr/cm3., PacTBOpEI XpaHAT B XOJIOTHOM TEMHOM MecCTe He Gojee Tpex
MeCSILIEB.

5.2.4 TIpuroroBmeHue pabovux PacTBOPoB GeH3(a)IMpeHa 1 GeH3(B)XpU3eHA

Pabouye pacTBOPHI TOTOBAT Pa3BEACHUEM CTAHAAPTHLIX PACTBOPOB, UCIIONB3YA IIUIIETKY BMECTUMOCTBIO
1, 51 10 cM3 ¥ MepHBIe KOIGBI BMeCTUMOCTEIO 100 cM3, 06BeM pacTBOpa TOBOIAT TO METKU COOTBETCTBYIOIIIIIM
PACTBOPUTEJIEM, TTEPEMEIINBAIOT U XPAHST B XOJOMHOM TEMHOM MecTe He 60jIee OMHOTO MecsIa.

TIpuroToBIIEHIE pacTBOpa GeH3(a)IIpeHa MaccoBoil KoHIeHTpawy 1,0 Mkr/cM3 (Wi oIpeneTeHust
METOIOM CIIEKTPO(IyOPUMETPHN): M3 CTAHAAPTHOTO pacTBopa oroupatoT 1,0 cM3 1 mepeHOCAT B MepHYIO
K076y BMecTMOcTBI0 100 cM3; 06beM pacTBOpa TOBOMAT IO METKU GEH30TOM.
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IlpuroToBNeHne pacTBopa GeH3(a)mMpeHa MaccoBoit KoHueHTpauuu 0,25: 1,0 u 5,0 mMxr/cMm3 (st
OTIpeIeTIEHUs] METOAOM BBICOKO3(D(heKTUBHOM KUAKOCTHOM XpomaTorpaduu): U3 CTAHIAPTHOIO pacTBOpa
or6upator 0,25; 1,0; 5,0 cM3, COOTBETCTBEHHO, M IIEPEHOCAT B MEPHDBIE KOJIGHI BMecTUMOCThI0 100 cm3;
06BEM PACTBOPOB AOBOIAT M0 METKU alleTOHUTPUIIOM.

IIpuroToBIEeHIE PACTBOPOB GeH3(B)XpU3eHA MaccoBoil KoHueHTparwy 0,5 n 10 Mxr/cM3: U3 cTaH-
JapTHOTO pacTBopa oT6uparor 0,5 1 10 cM3, COOTBETCTBEHHO, ¥ IIEPEHOCAT B MEPHBIE KOJIGH BMECTHMOCTBIO
100 cM3; 06BEM KAXKIOTO PACTBOPA JOBOMAT O METKH allETOHMTPUIIOM.

5.2.5 TIpuroroBneHue IrpalyMpOBOYHBLIX PACTBOPOB

JJ1s1 IpUroTOBJIEHUS TPaIyUPOBOYHBIX PACTBOPOB cMecH GeH3(a)ImmpeHa 1 6eH3(B)XpU3eHA B MEPHBIE
KONOBI BMECTUMOCTBIO 250 ¢M> MMIIETKO# BMECTMMOCTBIO 1 cM3 HEpEHOCAT IIPUBEJEHHBIE B TaGmule 2
00BEMBI CTAHIAPTHOTO pacTBopa GeH3(a)lmpeHa MaccoBoif koHueHTpammu 100 mMxr/cM® m paGouero
pacTBopa GeH3(B)XpM3eHA MaccoBoii KOHIEHTpauuy 10 MKr/cM3, ZOBOIAT 0OBEM 0 METKU ALIETOHUTPH-
oM. TlomydeHHBIE pacTBOPHI IEPEMENIMBAIOT M XPAHAT B TEMHOM XOJIOMHOM MeCTe He 0Goiiee OTHOIO
MecdIa.

Tadbnuma 2

O6beM HCXOTHOTO PACTBOPA, CM3 MaccoBast KOHIIEHTpALKA B I‘paél[yI/IPOBo‘]HOM pacrsope,
Homep MKT/CM
pacteopa |~ @ % | Bem(n) N
¢H3(a)[IMpPeHa MacCoBO ¢H3(B)XPH3CHA MacCOBOI
koureHTpamuu 100 Mxr/cm3 | KoumenTpammu 10 Mkr/cm3 Bens(a)mupena Bens(s)xpusena
1 1,00 1,00 0,40 0,04
2 0,50 0,50 0,20 0,02
3 0,25 0,25 0,10 0,01
4 0,10 0,10 0,04 0,004

5.3 IIpoBenenne NCHBITAHHS

5.3.1 Broumenenue GeH3(a)IIMpeHa U3 IIPOMYKTa

B KpYDJIOIOHHYIO KOGy WK ITTOCKOIOHHYI0 BMECTUMOCTBIO 100 cM3 TIOMEIAIOT HaBecKy IMPOIyKTa
Maccoit 10 T, 106aBIAIOT PAcTBOP, COCTOAIIM U3 4 T TMAPOOKUCH Kaus B 50 cM3 92 %-HOTO STWIOBOTO
criupra. ComepXrMoe KOJIOH IIepeMeIINBaIOT BCTpaxuBaHueM. Koy coeIMHIIOT ¢ O6pATHBIM XOJIOMMIIb-
HUKOM M HArpeBaloT Ha BOASHON 6aHe WM Ha MarHUTHOM MEIAJKe IIPU KUIIEHUU PEaKIIMOHHOW CMeCH
B TedeHMe 3 4. 3aTeM B KOJI6y depe3 XOMOMWIBHUK fobaBiaior 100 cM3 IUCTIWUIMPOBAHHOI BOZEL.
PeaxumonHyo Maccy OXJIaXaaroT A0 KOMHATHOI TeMiiepaTtyphl. Ilociie oxnaxaeHus: peakKLIMOHHYI0 Maccy
TIEPEHOCAT B JEIUTEILHYIO BOPOHKY BMecTMOCThIo 500 cM3. B ciryyae, ecy mocie THAPOIN3a B peaKiy-
OHHOM Macce OCTaJCA TBEPABIl OCTATOK, €r0 OTAENAIOT HAa BOpPOHKe DroxHepa, NMpOMBIBas OCTaTOK Ha
dwipTpe 30 cM3 ropstuero sTwiIoBoro crmpTa. JKumkyio (asy peakLMOHHOH MAacChl MCIIONB3YIOT I
SKCTpAaKLWHU. B JeIUTeNTBHYI0 BOPOHKY n06apisoT 30 cM? H.rekcaHa. ComepKiIMoe BOPOHKH BCTPSIXUBAIOT
U OCTaBJIAIOT [UISL paccilauBaHMSA XuAKocTeil. B cimyyae oGpa3oBaHUSA 3MYJIbCUM K CMECH B JAETUTENBHOM
BopoHKe mo6aBaor 20 cM3 sTivoBoro crmpra. ITocae paccianBaHUA HIDKHIOI BOTHO-CITMPTOBYIO a3y
CIIMBAIOT B K0OJIOY, a TeKCAHOBHIIT 9KCTPAKT IIEPETNBAIOT B APYTYIO AeTUTENbHYIO BOPOHKY. Taxyio o6paboTky
PeaKLIIOHHOI MacChl IPOBOAT eIle ABA Pasa, MCIIOMb3ys IS SKCTPAKLMH H.reKcaH o 30 cM3 1 3TWIOBBIIi
CIIMPT I PaccIauBaHUA SMYILCHU TOpHmsaMy 1o 20 e,

ITo okOHYaHUM 3KCTPAKLIMK OOBEAMHEHHBII TeKCAHOBBII SKCTPAKT IPOMBIBAIOT B ACIUTEIILHOM BOPOHKE
MUCTIWUTMPOBAHHOI BOMOI TpH pasa 1o 30 cM3, TIepeHOCAT SKCTPaKT B KPYIIONOHHYIO KOJIGY BMECTUMOCTBIO
100 cM3, bwIBTpYs Yepes cioit Ge3BOMHOTO CyibhaTa HATPKS HAa BOPOHKE ¢ MOPUCTHIM (IIILTPOM. PacTBop
YIIapMBAIOT HA POTALIMOHHOM MICIIapuTeste 1o oobeMa 50 cm3 IIPY TEMITEpaType BousHOM Oaru He Boie 60 °C.

VIapeHHBIit 3KCTPaKT NEPEeHOCAT B ASTIUTEIBHYIO BOPOHKY BMECTHMOCTBIO 500 cM3 1 jo6asisior K
HeMmy 50 cM3 cMecn muMeTiihopMaMua ¥ BOIBI, B3ATHIX B 00BbeMHOM cooTHomeHun 9:1. HTEHCHBHO
BCTPAXUBAIOT CMeCh B TeUeHNe 1 MUH, Tociie paccianBaHUA (a3 HIDKHIOK CIIMBAIOT B ITIOCKOAOHHYIO KOJIOY
BMecTUMOCTBI0 200 cM3, a U3 BEPXHETO IeKCAHOBOTO CJIOS CHOBA HPOBOMAT 3KCTpakumio 50 cm3 cmecu
auMeTiwiopMaMuaa U BoAbl. ['eKCaHOBBINA CIOM OTOpAchIBAIOT, OOBEAMHEHHBINA B IUIOCKOMOHHOM KOJIOE
MUMeTIIHOPMAMUIHEIIT SKCTPAKT MEPEHOCHT B AEJIMTEIBHYIO BOPOHKY, Ao6asmoT 100 cM3 mucTinmpo-
BAHHOI1 BOIbI Y IIPOBOMAT SKCTPAKIMIO M3 BOMHOI (pa3bl rekcaHoM Tpukabl 1o 50 cm3. Bomayio ¢asy
OT6PACHIBAIOT, 4 TEKCAHOBBIIT 3KCTPaKT IPOMBIBAIOT BOZO# TPIEKAKL 110 30 cM3, TIEpEHOCAT B IUIOCKOIOHHYIO
Konby, mob6asigioT 10 r 6e3BOAHOrO Cyinb(dara HATpUSA M BBIIEPKUBAIOT B TEYCHUE OAHOTO Yaca. H.TeKCaH
YIIapHBaIOT Ha POTALIMOHHOM MCIIapuTele Mo o6beMa 1,5 — 2,0 cM3, ocTaBIIMIACA PAaCTBOPUTEIb YAAITIOT
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IOTOKOM BO3IyXa Uepe3 BaKYYMHBIA aJlOHXK, COSMMHEHHBIN ¢ BOTOCTPYMHBIM HACOCOM, OCTATOK B KOJI0OE
pactopsior B 0,5 cM? 3TIIIOBOTO CIIMpTA.

B craxkan BMecTIMOcTBI0 100 cM3 orBemmBaot (2,5 + 0,2) T cedamexca LH-20, mo6asmtror 20 cm3
3TWIOBOTO CIIMPTA M OCTABIAIOT WISl HAOyxaHUs Ha 3 — 4 4. 3aTeM reiib IIEPEHOCIT, CMbIBas HEGOJBIIM
KOJIMYECTBOM CIIMPTA, B CTEKISHHYIO XpOMAaTOTpaUIecKyIo KOIOHKY, HAlOT PACTBOPUTEIIO CTEUh TAKUM
006pa3oM, 9TOOHI CIIOM CIMPTA HAZ CJTIoeM COpOeHTa ocTaBasics He HKe 2 MM. Ha IIoATOTOBIIEHHYI0 KOTIOHKY
HAHOCAT ITUIIETKON OCTaTOK 3KCTPAKTa U3 KOJOBI, TPYDKABI CMBIBAs €r0 M3 KOJIGBI 3TIJIOBBIM CITUPTOM
noprimsamu 110 0,5 cM3. DinoupoBaHye U3 KOTOHKY HOMMIMKINYECKAX apOMATHUECKUX YIJIEBOZOPOIOB, B
TOM umcie GeH3(a)lmpeHa, IpoBomaT 40 cM3 BTIWIOBOIO CIMpTA, HEPBYIO (pakuuio obbemoM 12 cm?
0T6paCHIBAIOT, COBUPAIOT BTOPYIO Gpakimio o6beMoM 25 cm3. CKOpOCTh 2JIIOUPOBAHUS PACTBOPUTEIIA
0,5 cM3/MUH 06ecIIeunBaioT, CO3MaBas HeGONBIIOE M3GBITOYHOE JABIEHNE IIOTOKOM BO3IyXa WA a30Ta
yepe3 HacajgKy, COSIMHEHHYIO ¢ BO3OYXOMYBKOHN WIM Ta3oBbIM OaystoHoM. a3 ciepyer 1mopaBaTh uepes
CTEKJITHHYIO TPYOKY, 3aITOJIHEHHYIO CIUIMKATEIEM.

Konouky ¢ cedanexkcom LH-20 MOXHO HCIIOIB30BaTh MHOrokpatHo. s aToro, He molryckas
BBICBIXaHUA copbeHTa Iocle (PaKIMOHIPOBAHUI, KOJOHKY IIPOMBIBAIOT 25 M3 STIIOBOIO CIMPIA U
HAHOCAT CIIEAYIONIYIO TIPO0y.

PacTBop BTOPO# (PpakLMK [IEpeHOCT B TPYIIEBUIHYIO KOJIGY BMECTUMOCTBIO 50 ¢M3, pacTBOPHUTEIb
ymapusaor 10 oobema 0,5 — 1,0 cM3, ero ocTaToK yoaSioT B IIOTOKE BO3MyXa WM a30Ta.

Tlonyyennyo dpaximio, cogepxaniyo 6eH3(a)IIUpeH, fajee aHAIU3UPYIOT C IIOMOIIBIO BEHICOKO3(]-
(eXTUBHOI XMAKOCTHOM XpoMaTorpahuy WIK CIeKTPODIYOPUMETPUTISCKIM METOIOM.

OmHOBPEMEHHO IIPOBOAAT KOHTPOJIBHBIN OITBIT, IIPOBOAS BCE CTAAWM AHAIN3A C WCIIOTH30BAHUEM
PEaKTUBOB COITIACHO METOOVKe, HO 6e3 HaBeCKU IIPOAYKTA.

5.3.2 OmpepeneHue cogepkaHus 6eH3(a)IMpeHa METOAOM BBICOKO3(h(MEKTUBHON KUIKOCTHOM XpO-
MaTtorpapuu

5.3.2.1 Ycnosust xpomarorpaduu

YcinoBus xpomarorpaduy IogduparoTcs B 3aBUCUMOCTH OT BUIA IIPUMEHSIEMOTO XHUIKOCTHOTO
xpomarorpada 1 xpoMaTorpahrieckKoil KOJIOHKU.

B xauecTBe ImpuMepa MOTYT OBITH IIPUBEACHEI CIEIYIOIINE YCIOBUI XpoMaTorpadhMIeckKoro onpeae-
JleHus 6eH3(a)upeHa.

XunkocTHerit xpomarorpad «Altex-334» ¢ dpmyopecuenTHRIM geTekropoM «Kratos FS-970».

Komnonxka Supelcosil LC-PAM sepHerueM 5 MK, miuHoi 150 MM, guamerpoM — 4,6 MM.

®ryopuMeTpuIecKUil AeTeKTOp: UIMHA BOJHBI BO36yXmatomiero cBera 300 HM, 3MUCCHOHHBIM
GwieTp — 418 HM.

TloaBrxHag (asa: alleTOHUTPWI U BoJIa B OOBEMHOM COOTHOIIIEHUHU §:2.

CKOPOCTh TIOUPOBaHUI — 2,0 cM3/MUH.

O06beM BBOAMMOI TIPOGHI — 20 MKII.

YyBCTBUTENBHOCTh YCWINTENS ITOAOUPAIOT TaKuM 0OO0pa3oM, 4YTOOBI MHTEHCUBHOCTH CHUTHAJIOB
GeH3(a)IMpeHa U BHYTPEHHETO cTaHmapTa — OeH3(B)XpHM3eHa He IpeBbiaia 95 % LIKajbl.

Bpewmsa aranuza — 15 muH; BpeMs yaepxuBaHusA 6eH3(a)mupeHa — 5 MuH, 6eH3(B)xpu3eHa —13 MuH.

AHAIM3IPYyEeMBIE PACTBOPBI XPOMATOrpadMpPyIOT IBAXABI B OAMHAKOBBIX yciaoBUaX. [nonjamy nukos
U3MEPSIOT C IIOMOIIBI0 MHTErpaTopa YUIM BPYIHYIO KaK IPOM3BEACHNE BBICOTHI ITMKA M €0 IMMPUHEI Ha
TIOJIOBUHE BBLICOTHI.

OrnpeneneHue comepxXaHusa 6eH3(a)IMpeHa IIPOBOIAT METOJOM BHYTPEHHETO CTAHIAPTA WM METOAOM
m06aBOK.

5.3.2.2 Ompeaenenue comepxkaHusa OeH3(a)lIMpeHa B pacTBope (IKCTpakTe), MOJIydeHHOM 1o 5.3.1,
METOIOM BHYTPEHHETO CTaHAapTa

IIpu MCOIB30BaHUU TAKOTO CIIOCOGA KOJIMYECTBEHHOM OIEHKH IIPEIBAPUTEIIBHO IIPOBOMAT IPALyM-
POBKY xpoMaTtorpada, UCITONb3ysd IpaIypOBOYHbIE PACTBOPLI, IIPUTOTOBJIEHHBIE 110 5.2.5.

B ycmoBusix, ykasaHHBIX B 5.3.2.1, 32K CHIBAIOT 110 TPY XPOMATOTPAMMBI 151 KAXKAOTO U3 IIPUTOTOBJIEHHBIX
PAcTBOPOB M M3MEPIOT IUIOLIANM [MMKOB OeH3(a)mpeHa 1 GeHs(B)xpuseHa. Oupenessuor cpexHeapiuhMeTn-
YecKoe 3Ha4YeHUe TUTOLIAMU IMUKOB GeH3(a)lupeHa 1 6eH3(B)XpU3eHa, PACCUMTAHHOE U3 TPEX XpOMAaTOIPaMM.

I'pagynpoBouHsIii KoadduiineHT K BRMUCIAIOT 0 hopMyIie

my - S %)

K= my - Sy’

TAe m; U my — MACChl BBEIEHHBIX B XxpoMatorpad 6eH3(a)upeHa (mp) u 6eH3(B)Xpu3eHa (1)), MKT;
$1 1 Sy — monraay MKoB 6eH3(a)mupeHa (S7)1 6eH3(B)xpuseHa (57), cM”.
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I'pagynpoBounsiii koadduimmeHT K pacCUUTHIBAIOT VIS KaXIOI0 pacTBOpa.

Ero 3HaueHus He MOIKHBI OTIMYATLCA OT CpeaHeapU(MEeTHYECKOTO 3HAYeHUS IpaIyHpOBOYHOIO
Koa(hduImenTa u3 BcexX pe3yabTaToB 6osee yem Ha 10 %.

IIpu mmnae BoHBI BO3OyxXmatomiero csera 300 HM M 5MUCCHOHHOM (misTpe 418 HM 3HaueHUe
TpagylpOBOYHOro KoadduirmeHTa cocTarmser 9,5.

Tlepen HavyamoMm aHaIM3a Ha CTAOIUM ITOATOTOBKU IIPO6 K IEJIOYHOMY THAPOIU3Y B IIPo6Y IIPOIyKTa
U TIpoby KOHTPOJIHLHOIO OIBITa BHOCAT ITo 50 MKIT pacTBopa GeH3(B)XpH3eHA MACCOBON KOHIIEHTPAIIUN
0,5 Mxr/cm3. O6e TIPoGLI IIPOBOIAT Yepe3 BCE CTaIMM UCILITAHMA, ykasaHHBIE B 5.3.1. Cyxoll ocTaTok
pactBOpstoT B 200 MKJI alleTOHUTpUIIA.

B ycnoBusix, ykazaHHbIX B 5.3.2.1, 3aIIMCBIBAIOT XpOMAaTOTrpaMMbI pacTBopa OeH3(a)IIMpeHa MacCoBOH
KoHUeHTpauuu 100 Mkr/cM3 1 pacTBopa 6eH3(B)XpU3eHa MaccoBoit KoHueHTpauuu 100 Mxr/cm3, oTMedatoT
BpeMs BbIxoHa OeH3(a)iupeHa M 6eH3(B)XpU3eHa. 3aTeM 3aIIUCBHIBAIOT XPOMATOTPAMMBI ITIPOOLI KOHTPOJIb-
HOTO OIIbITa ¢ I00aBKOM OeH3(B)XpU3eHA U IPOOBI IIPOAYKTA C TaKOW Xe J00aBKOM OeH3(B)XpuU3eHa.
WsmepsioT wroniany MukoB 6eH3(a)iupeHa M OeH3(B)XpM3eHA Ha XpoMarorpaMMax IIpOOBI IIPOAYKTA U
PpOOBI KOHTPOJILHOTO OIIBITA.

J1a xakmoit Mmpo6BI 3aITMCHIBAIOT TI0 ABE XpOMaTOrpaMMBL. M3 IBYX XpoMaToTrpaMM PacCUMTHIBAIOT
cpeaHeapruMeTHIeCKoe 3HAYeHME TUIOIIAIN MTMKOB GeH3(a)impeHa 1 6eH3(B)XpHU3eHa.

Ha ocHOBaHNY ITONTy9€HHBIX JaHHBIX ONPEAEIIAOT MAcCy 6eH3(a)lIMPeHa, MKT, B IIp00e IIPOTYKTa 4
U 11po6Ge KOHTPOJIBHOI'O OIIBITA 1y

m -SI-K. _m 'SZ'K (8)

rae mp — Macca 0eH3(a)IIMpeHa B IIpo0e IIPOLYKTa, MKT;
m, — Macca 6eH3(a)IIMpeHa B IIPOOe KOHTPOJILHOTO OITBITA, MKT;
M., — Macca 6eH3(B)XpU3eHa, BBEIEHHOIO B IIpo0y IIPoAyKTa 1 IIpo0y KOHTPOJIGHOIO OIIBITA, MKT;
S 1§ — IUIoIAaay IMKOB 6eH3(a)IIMpeHa Ha XpoMaTorpaMMax IIpoodbl poaykTa (51) 1 IIpoOBl KOHTPOJIb-
HOTO OmbITa (), cM2;
S3, §4 — IUToIanY IIMKOB O6€H3(B)XpU3EHA HA XpOMAaTOTpaMMax IIpo6bI TpoaykTa (S3) 1 ITPO6GEI KOHTPOJIb-
HOTO OmbITa (Sy), cM2;

K — rpamynpoBOYHBIN KO(PGDUIINEHT, YCTAHOBISHHEI 110 5.3.2.2.

5.3.2.3 Onpenenenne cogepxaHus OeH3(a)IMpeHa B pacTBope (3KCTpakTe), HMoJIydeHHOM 110 5.3.1,
METOIOM T06aBOK

J194 KOIMYeCTBEHHOIN OIIEHKM IIpYM MCIIONB30BAaHMM MeToAa HO0ABOK OMHOBPEMEHHO C IIPODOOI
TIPOAYKTA aHATM3UPYIOT IIPoOYy KOHTPOIBHOTO ONEITA. Mpakimuy, BBIAEICHHBIE U3 MPO6 IIPOAYKTa U
KOHTPOJILHOTO OIBITA 110 5.3.1, pacTBopaAioT B 400 MK anetoHuTpuiia. IlonydeHHBIE pacTBOPH JEJIAT Ha
JIBE YacTu, oT6Upas MeHbIIYIO yacTh (40 MKIT) B IpoOUPKY WIM IPYLIEBUIHYIO KOJIOY.

3aICRIBAIOT XPOMATOTPAMMBI IIPOGHI IIPOAYKTA, IIPOOHI KOHTPOIHHOTO OIIBITA M XpOMATOTPAMMY pac-
TBOpa GeH3(a)IMpeHa MaccoBoit KoHueHTparmu 0,25 MKr/cM3. OTMeyaoT BpeMs BhiXoaa 6eH3(a)IMpeHa.

B ocraBmmmecss yactu IpoGHI IIPOAYKTA M KOHTPOJIBHOro ombira (360 Mxi) memator moGasky 10 —
20 MKT pacTBopa GeH3(a)lIMpeHa MaccOBOM KOHLEHTpauuu 5 MKr/cM>. TIoJydeHHBIE PacTBOPHI BHOBb
BBOIAT B xpoMatorpacd.

Bce xpomarorpaMMel 3anuchIBaIOT IBaXAbl. V3MepswoT Iuoniaay IUKoB 6exHs(a)mmpeHa. U3 mByx
XpOMAaTOTPaMM PACCUMUTHIBAIOT CpeaHeapndMeTHIeckoe 3HaUeHUe TUIONaa ImKa 6eH3(a)mpeHa.

Ha ocHOBaHMY NTOTy4€HHBIX JaHHBIX ONPEIETIAIOT Maccy 6eH3(a)IMpeHa, MKT, B IIpobe IpoAyKTa i1
¥ 1Ipo6Ge KOHTPOJIPHOTO OIIBITA 15!

Mon * ST _om -8 C)

m= S =098, ™ TS = 0098

The My, U my — Macca 6eH3(a)IIMpeHa, J00aBIeHHAsA K YaCTU 9KCTPaKTa U3 IIPOOLI IIPOAYKTA (/1) ¥ IIPOOBI
KOHTPOJIBHOTO OIIBITA (7)), MKT;
S 1 §; — wiomany nMuMKoB GeH3(a)IMpeHa Ha XpoMaTorpaMmax IIpobbl mpomykTa (S7) 1 IIpoGbr
HpoyKTa ¢ mo6aBkoit GeHs(a)upena (.5,), cmZ;
$3 1 Sy — 1wIomany MMKoB 6eH3(a)IMpeHa Ha XpoMaTorpaMMax IIpoOLl KOHTPOJIBHOTO OIbITa (S3) U
MPOOBI KOHTPOJIBHOTO OIIBITA € K00aBKOi OeH3(a)upeHa (Sy), oM,
0,9 — moma mmpoOBI, K KOTOPOI AeIaioT 106aBKy GeH3(a)ITupeHa.
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5.3.3 OmnpeneneHue copepxaHusd OeH3(a)lIMpeHa METOAOM CIIEKTPO(MIYOPUMETPUN TIPU KOMHATHOI
TeMIleparype

IIpu onpenenenun coxepxanusa GeH3(a)lIMpeHa METOAOM CIIEKTPOPIYOPUMETPUU OTZHOBPEMEHHO C
MpoGoi1 MPOAYKTa AHATM3UPYIOT ITPOGY KOHTPOJIBHOTO OIIBITa, B KOTOPYIO H0GaBiaeHO 50 MKII pacTBOpa
6eH3(a)TpeHa MACCOBOI KOHLIEHTpauny 1 Mxr/cM3.

TTonyuyenusie 1o 5.3.1 dpaxkiuu, comepxaiiue 6eH3(a)MpeH, U3 MIPOOBI IIPOAYKTA U IIPOOBI KOH-
TPOJILHOTO OIILITA ¢ JN06aBKOi, pacTBOpsIoT B 0,5 cM3 6eH30J1a U Jajee IIOABEPraloT JOIOIHUTEILHOM
OYUCTKE B TOHKOM CJIO€ AllETWIMPOBAHHOI LIEJUTIONO3HI.

Jna sroro mmactuaky 20 x 20 ¢cM, IIOATOTOBJIIEHHYIO, KaK yKa3aHO B 5.2.2, meldT Ha JBa IIOJS:
6oKOBOe— IMPUHOK 1,5 — 2 ¢cM M OCHOBHOE, MPOBOAL ITO CJIOI0 COPOEHTA CKAJBIENEM WIM TOHKUM
ILTIATEeJIEM PA3NEIUTEILHYIO TTos1ocy. Ha OCHOBHOE IT0JI€ CIUIOIIHOM ITOJIOCOM, OTCTYIIUB 2 CM OT HUKHETO
Kpas IUIACTUHKU ¥ 110 1 cM ¢ BOKOBBIX KpaeB, HAHOCAT pacTBop ¢pakumu, BeiiesieHHo 110 5.3.1. PactBop
HAHOCAT C TIOMOINBI0O TOHKO OTTAHYTOTO KaIlWWUIApa WIM MUKPOINIIPUIIA, pasMep IATEH HE JODKEH
MIPeBHIIATh 5 MM. [ KOIMYEeCTBEHHOTO IIepeHOCAa BENIECTBA €ro ABAXABI CMBIBAIOT CO CTEHOK KOJOBI
HeGobIImM KommaecToM Gensona (0,4 — 0,6 cm3). Ha cTapToByio JIMHIIO 60KOBOTO II0JISI HAHOCST B TOUKY
5 MKJI pacTBopa 6eH3(a)IMpeHa MaccoBoil KoHueHTpamy 1 Mxr/cM3. Tlociie TTOITHOTO MCIIApEeHNS PACTBO-
PUTENS IUIACTUHKY TIOMENIAIOT B MPEABAPUTEIHHO HACHIIICHHYIO XpOMATOTpahMIeCKyIo KaMepy MO yIIIOM
70° — 85° 1 IPOBOIAT MIOUPOBAHUE B CMECH STIIOBOTO CIIMPTA, ALIETOHA 1 BOJBI, B3ATHIX B COOTHOIIIEHUN
60:25:15. Korma ¢hpoHT pacTBOpUTENST JOCTUTHET 2 CM OT BEPXHETO Kpas IUIACTMHKM, €€ BHIHMMAIOT W3
KaMephl, BRICYIIIMBAIOT HA BO3AYXE W MIPOABIIAIOT XpoMaTorpadIecKylo 30Hy OeH3(a)MpeHa I JIaMIIOi
ynpTpaduoneroporo obirygarend. CopbGeHT M3 30HBI OeH3(a)IMpeHa C¢ OCHOBHOIO IIOJIS C IIOMOIUBIO
CKaJIBITENI WIM TOHKOTO IIIATeNIs COCKAOIMBAIOT C IUIACTMHKY U IIEPEHOCHT HAa CTEKISIHHBIN QWIBTD, ¢
KOTOPOTO BEILIECTBO IOUPYIOT B HECKOJIBKO IIpreMoB 50 cM> 6eH301a B KOJIGHI BMECTUMOCTBIO 100 M3,
Jajiee paCTBOPUTEITH YIIAPUBAIOT 0 HEGOJBIIOTO 00bEMA, OCTATOK PACTBOPUTEIIA YAAIAIOT IIOTOKOM BO3IyXa
1 706aBIAI0T B KOOy 1 cm3 Genzona.

Ha crrekrpodiryopuMerpe Ipu JUIMHE BOJHBI BO30yXmaioniero cBera 386 HM B auana3zoHe 400 —
440 HEM 1IpK CKOPOCTU CKaHMPoBaHMa 60 HM/MMH 3aIIMCHIBAIOT CIICKTPHI (DIyOPECLIEHIINH ITPOOHI IIPOAYKTa
¥ IPOOBI KOHTPOJIBHOTO OIBITA ¢ T00aBKOW OeH3(a)IMpeHa.

CHeKkTpBl pacTBOPOB 3aIMCHIBAIOT B OMHOM peXHUMe YCWIEHMS, PETyIupyd meib U KoaddmmenTt
VCWIEHHUA TI0 PACTBOPY KOHTPOJBHOM MPOGHL TaK, YTOGH cUrHaji GeHs(a)mmpeHa pu 406 HM COCTaBISUL
0,4 — 0,6 mxansl pubopa. g Kaxmoro pacTBOpa CIIEKTP 3aIlMCHIBAIOT IBAXIBI, HOOMBAsICh XOPOIICH
BoCIIpousBoAuMOCTH. Ha IoJIydeHHBIX CIIEKTporpaMMax B Makcumyme mipu 406 HM M3MEPLIOT B MUJLUIM-
MeTpax BBICOTY CHEKTpAIbHOI TMHUU 6eH3(a)M1peHa g Mpo6hI IPOIYKTA U IIPOOBI KOHTPOILHOI'O OIIBITA.
PaccuuTtsIBaloT cpentee 3HaYeHME BBHICOT GeH3(a)ITUpeHa 1O JaHHBIM IBYX criekTporpaMM. IIpy BeICOKMX
YPOBHSX ComepXaHus OGeH3(a)lMpeHa B MPOIYKTE IPOOHI pa3GaBisioT OEH30JIOM M BHOBB 3allMCHIBAIOT
CIIEKTP B TOM X€ peXUMe YCWICHUI, YTO U U1 KOHTPOJIBHON ITPOGHI.

IIpoBoasT ABa Mapa/UIETBLHEBIX OIpeaeIeHs.

5.4 OG6pabGoTKa pe3yIbLTATOR

5.4.1 MaccoByio oo 6eH3(a)IipeHa B IpoAyKTe X, %, Wwin X, MI/KT, IIpH UCIIOJIb30BaHNM METOZA
BBICOKO3((EeKTUBHOI XKUIKOCTHOM XpoMaTorpaduy BEYUCIAIOT IO (hOpMYJIaMm:

_(my — my 100 (myp — my (10)
X = 2 1000 - 1000 - m 1075
X, = (my — my) 11
2 m )

rae m; — Macca 6eH3(a)IpeHa B Ipo6e IIPOMYKTa, MKT;
my — Macca 6eH3(a)IMpeHa B IIpo6e KOHTPOJILHOTO OIIBITA, MKT;,
m — Macca IIpOAyKTa, B3ATas IS aHAIN3a, T.
5.4.2 MaccoByio gomo 6eH3(a)llpeHa B IpoaykTe X;, %, Wi X, Mr/KT, IPU UCIIOIb30BAHNM METO/IA
creKTpoduIyOpMMETPHH BEIYUCIIAIOT 110 hopMyiam:
CCT -H - V. 100 _ CCT -H -V 10_4; (12)
H, -m -1000 - 1000 H, -m

CcT

Xl =
13
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e H -V (13)
X2 a IJCT -m
IOe C.; — MaccoBasd KOHLEHTpalusa GeH3(a)IMpeHa B pabodeM pPacTBOpE, IIPUTOTOBJIEHHOIO IO 5.2.4 u
J0BABIEHHOTO B IIPOGY KOHTPOJILHOTO OIILITA, MKI/cM3;
H — BpICOTA CIIEKTpaIbHOI JTMHUM OGeH3(a)IIMpEHA HA CIIEKTPOrpaMMe NPOOHI IIPOAYKTA, MM;
H_. — BbICOTA CIIEKTPATIbHOI JIMHIM G€H3(a)IMPEHa Ha CIIEKTPOTpaMMe Ipo6bl KOHTPOIBHOTO OIIbITa,
MM;
V — obbem pabodero pacTsopa 6eH3(a)mipeHa, J06aBIeHHOTO B IIPo6Yy KOHTPOILHOTO OMBITA, CM2;
m — Macca HAaBECKU IIPOAYKTA, B3SITOTO U UCIBITAHUS, T.

PesynpraT OKpPYIJIAIOT O BTOPOIT 3HAaYaIlel MdpEHL.

3a OKOHYATEIHHBII Pe3y/IbTaT UCIIBITAHNS IPUHUMAIOT CpeaHeapudMeTnIecKoe IBYX MapajUleIbHbIX
OIIPEEICHNI € TEM Xe YHCIIOM 3HadYalux Ludp.

Ecnu pacxoxueHye MexXay pe3yIbTaTaMy lIapajUIeIIbHBIX OIIPeAEICHUI He peBhiliaeT [X; — X5| <
=< 0,01 dX, e X;, X; 1 X — pe3y/nbTaTl NApALIIEILHBIX ONPEAEICHUA U X CpeaHee apudMeTIecKoe, a
d — HOPMAaTWB KOHTPOJISI CXOAMMOCTH, TO cpeqHee aprudmeTrmaeckoe X IPIHIMAIOT 3a Pe3YJIbTaT aHaIHM3a.
B npoTUBHOM cITy9ae aHaIU3 ITOBTOPSIOT. 3HAUeHNe HOpMaTHBa d IIPUBENEHO B TaGnule 3.

Ilo momyyeHHOMY pE3y/IbTaTy aHaIN3a X ¥ 3HAYCHUIO OTHOCUTEIHHO IOTPEIIHOCTH &, IIPUBEACHHOM
B TabGiuie 3, pacCUUTHIBAIOT aGCOMIOTHYIO MorpemrHocTh A = 0,016 X

Pesynbrar aHanmsa npeactasisgioT B Bume (X £ A), mr/kr wm % upu P = 0,95.

5.5 KoHTPONb TOYHOCTH pPe3y/bTATOB AHAJIM3A

BHytpennuit onepatuBHbiit KoHTpoib (BOK) kavecTtBa pe3yibTaTOB aHajiM3a BKIIIOYAET KOHTPOIb
CXOIVMOCTH, BOCIIPOM3BOAMMOCTY U TOYHOCTH PE3YIIHTATOB aHANIU3A.

5.5.1 CxommMocCTb NapajUle/IbHBIX ONPEAEeNIEHT KOHTPOIMPYIOT U KAXION aHATU3UPYeMOil IPpOGHI
cortacHo 5.3.

5.5.2 I1a 1IpoBeeHUS KOHTPOJIS BOCIIPOU3IBOAMMOCTH MCTIONB3YIOT paboune mpoGel. [Ipo6y mensar
Ha JB€ PaBHBIE YACTU Y aHATH3UPYIOT B COOTBETCTBUY C METONMKOM B Pa3HBIX J1aG0paTOPUSAX WIN B OXHOI
J1a60opaToOpyr, MaKCUMAJIBHO BapbUpPYs YCIIOBUA TIPOBEACHUS aHANW3A, T. € UCITOIb3YIOT PasHbie HAGOPHI
MEpHOM ITOCYIbI, aHAJIM3EI BRITIOJHSIIOT B pa3Hble THU WX [IBA PA3IMYHBIX aHAJIUTUKA.

Bocpou3BOANMOCTS KOHTPOTBHBIX aHATKU30B IPU3HAIOT YIOBIECTBOPUTEIBHOM, ecin |X] — Xo| <
=< 0,01DX, tme X;, X, u X — pesynbpraTel aHaIu3a ONHOM M TOH Xe IPOOBI, IIOJIYyYEHHBIE B PA3HBIX
JIaboPaTOPUIX WM IIPY BapbUPYIOIIMX YCIOBUAX B OTHOM j1ab0paToOpuy U MX cpelHee apu(pMETUIECKOe
3HaYeHUe, D — 3HaueHNe HOPMAaTHBa BHYTPEHHETO OIIEPATUBHOTO KOHTPOJISA BOCIIPOM3BOAMMOCTH. 3HAYE-
HUe HopMaTtuBa D IIpuBeleHo B Tabauie 3.

TleprmoguuHOCTS MPOBEIEHNS KOHTPOIS BOCIIPOU3BOAUMOCTY — HE PEXe OITHOTO pasa B ABE HEIETU

Tadnuma 3 — JluanmazoH U3MepeHUIA, 3HAUCHNE XapaKTePUCTUKN OTHOCUTEIBHON MOTPEITHOCTH 1 HOPMATHUBBI
OTIePATHMBHOTO KOHTPOJST CIYIANHOW COCTABISIONIE OTHOCUTEMBHON MTOTPEITHOCTY (CXOANMOCTH ¥ BOCIIPOU3BOIN-
MOCTH) IIpH JAOBepUTEAbHON BepositHocT P = 0,95

XapakrepucTHKa IOTPEIHOCTH

Jvana3oH M3MepeHuil, MT/KT

(TpaHuITB MHTEPBANA, B KOTO-
POM IIOTPEIIHOCTh HAXOIUTCS
C 3aJIaHHOM BEPOSTHOCTHIO),

HopmaTuss! onepatuBHOTO
KOHTPOJIS CXOTUMOCTH Doy, %
(715 ABYX pe3yyILTaTOB IIapai-
JIETIBHBIX OTIPEAENeHUI, n = 2)

Hopmatus orneparHBHOTO
KOHTPOJISI BOCIIPOU3BOIUMOCTH
Dy, % (AN ABYX PE3YIIBTATOB

M3MEpEHUit, m = 2)

146, %
Ot 0,0001 10 0,001 BrITFOU. 42 40 60
Cs. 0,001 o 0,002 Bxurrou. 29 28 42

5.5.3 JIng mpoBeneHUS KOHTPOJIS TOYHOCTH MCIIONB3YIOT paboure IIpoGBI ¢ U3BECTHON H06aBKOI

6en3(a)mupeHa. [1poGy mesaT Ha OBE PaBHBEIC YACTH, IIEPBYIO M3 KOTOPBIX AHATU3UPYIOT B COOTBETCTBUM C
METOIUKOI, a BO BTOPYIO BBOASAT M3BECTHYIO MO0ABKy OeH3(a)lIMpeHa U 3aTeM TaKXKe aHAIM3UPYIOT B
COOTBETCTBUU ¢ METOOUKOM. BenmnunHa m1o6aBKy JOJDKHA COCTABIATH 50 — 150 % comepxkanus Gens(a)mm-
PEHa B aHAIU3UPYEMOIl IIpobe.

TOYHOCTH KOHTPOJIBHEIX AHATI30B IIPU3HAIOT YIOBIETBOPUTENLHOM, ecin [X] — X — ¢| < K, e X,
X U ¢ — pe3yinbTaThl KOHTPOJIBHBIX aHAIM30B IIPOOHI ¢ m06aBKOI OeH3(a)IIMpeHa, PeaIbHOU IIPOOBI U
BeJIMYMHA J06aBKU OGeH3(a)IIMpeHa COOTBETCTBEHHO; K — HOPMATUB OIIEPAaTUBHOIO KOHTPOJIS TOUHOCTHU.
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HopmartuB onepaTMBHOTO KOHTPOJISI TOYHOCTH PACCUMTHIBAIOT 110 hopMynaM:
IIpY NIPOBEJEHUM BHYTpuiIabopaTopHoro kourpoisa (P = 0,90)

K=0384V (Ap)? + (Ap?; a4

TIpU TIPOBEACHUM BHEIIHero KoHTposd (P = 0,95)
K=V @Ay + (ap? (15)
rie Ay 1 Ay — SHAMCHUS XapaKTEPUCTIKI IOTPEIHOCTH, COOTBETCTBYIOLIME MACCOBOH KOHLEHTpa-

vy O6eH3(a)IupeHa B pobe ¢ mo6aBKoit GeH3(a)IupeHa U B peabHOM 1pobe;
AXI = 0,018X1X1 u Ay = 0,016,X, tme X; u X— maccoBas KoHLeHTpaius GeH3(a)llupeHa B Ipobe ¢

[106aBKOI U B pealibHOU 11poGe, MI/KT Wi %;
3HaYeHNA OTHOCUTENILHON ITOIPEIHOCTY O x (8X1) IpUBEIEHBI B Tabuuue 3.

KonTpomns TouHOCTN aHaM3a IIPOBOAST HE peXe OTHOTO Pa3a B MECALl, a TAKKE IIPY CMEHE PEaKTUBOB
TIOCIIE ITUTENIFHOTO TIEPEPEIBa B paboTe.

IIpu npeBBIIIEHN HOPMATUBOB OIIEPATUBHOTO BHYTPEHHETO KOHTPOJIA TOYHOCTH IPOBOJSIT IIOBTOP~
Hble aHaMM3bL IIpM ITOBTOPHOM IIPEBBIIIEHUU YKA3aHHBIX HOPMATHBOB AaHAIU3BI IIPUOCTAHABIIMBAIOT,
BBISICHSIIOT TIPUYMHBL, IIPUBOISIINE K HEYIOBIETBOPUTEIIHLHBIM PE3YJIbTaTaM, M YCTPAHSIOT HX.

Pesynpraret BOK 3aHOCAT B ClIeIIMATIBHBIN XypHAIL.

6 TpeOoBanusa TeXHHKH 0€30MACHOCTH

6.1 IIpu BBHITOIHEHNM M3MEPEHMIA HEOOXOMAMMO COOIIONATh TpebGoBaHMA 6€30IIaCHOCTH IIpU paboTte
¢ xumuueckumu peaktuBamu 1o F'OCT 12.1.007, TpeboBanusa noxapHoii 6esomacaoctu o I'OCT 12.1.004
u TpeboBanud asnexrpobesonacHoctu Mo I'OCT 12.1.019, a Takxke TpeGoBaHMA, N3JI0XEHHBIE B HOPMATHB-
HOM JIOKYMEHTE Ha CIIEKTPOQIIyOPUMETD, XKUAKOCTHBIM XpoMaTorpad, OCBETUTENb YIbTpahHOIECTOBBIA U
IIp. IpUGOPLL 1 06OPYAOBAHUE.

6.2 TlomereHne, B KOTOPOM IIPOU3BOAUTCS BBIITOJHEHNE W3MEPEHUIA, JOJDKHO GBITh CHAGKEHO
TIPUTOYHO-BBITSKHON BeHTWIALMENR. PaGoTh HEOGXOAMMO IMPOBOJUTE B BRITSDKHOM IIKA(Y ¢ UCIIOIB30Ba-
HUEM DPE3MHOBBIX II€PUYATOK.

6.3 PactBophl GeH3(a)lpeHa, a TakXe OTPAGOTAHHBIE OKMCh ATIOMMHMA Y AUETWIMPOBAHHYIO
LIEJUTIONIO3Y IIOCJIE MCIIOJB30BaHUSA HEOOXOOMMO 00paboTaTh KPENKUM PacTBOPOM MapraHIlOBOKUCIIOTO
xanug o I'OCT 5777 mna okucneHus GeH3(a)IMpeHa, TOCIE YETO PACTBOP CIMBAIOT B KaHAIM3ALUIO
GOJIBILINM KOJIMYECTBOM BOABIL.

7 TpeOoBanns K KBAITH(UKALME OnepaTopa

K BhinmonmHeHMIo M3MepeHUit 1 06paboTKe ITOYIEHHBIX PEe3YIbTaTOB MOIYCKAIOTCA CIEITUATNCTEI,
VMEIOIME BBHICIIEE WM CIIELIMAJIBHOE XUMUYECKOE 00pa30BaHME WIM OIBIT PaboThl B XUMUYECKON
J1abopaTopuM U BIAJICIONIAE TEXHUKON XpoMmaTorpaduueckoro u clekTpodIyopuMeTPpUIECKOTO aHAIN3A,
OCBOMBILUME METOILI aHAN3A B IIPOLECCE TPEHMPOBKU U YIJIOXKUBIIMECA B HOPMATUBBI OIIEPATUBHOTO
KOHTPOJIA IIPY BBIIOJHEHUM TIPOLIEAYP KOHTPOJIA HOTPENTHOCTY AHAIN3A.

IMPUWIOXEHHUE A
(cripaBo4HOE)

Bu6mmorpagus

[1] TY 6-09-3748—85 u.OkraH

[2] TY 6-09-3375—85 n.I'ekcan

[3] TY 6-09-3849—85 Ddup nerponeitHbiii 40—70 °C

[4] TY 6-09-3916—85 ATIOMUHUS OKUCH UTS XpoMaTorpaduu 2 CTeleH! aKTUBHOCTH
[5] TY 6-09-3534—84 wiu TY 6-09-06-1092-83 AnieTOHUTPIT

[6] TY 6-09-3575—84 Ileson03a MUKPOKPUCTALINYECKAST TIOPOIIKOBAST

[7]1 TY 6-09-17-148—88 Cwtukarens Mmapku ACKT
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