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Ferroniobivm, Method Jor the determination
of zine eonfent

Motrakoantrkes HoMmuTara CTANAAPTOR, MER W WIMGPHTORREWE npwlopon nph
Conare Meassctpon CCCP o &Y 1970 r. HE 626 rpod DOBRSHMA YOTAHOBNEH

c 1Y 1971 r,
Hecobniogauns cTaRRApTa NPECREAYATCR A0 JAKOHY

HacTosiift craniapt pacnpocTpasAeTed Ha Geppowolafi n wve-
TERABAHBAET (POTOKOIOPEMETDHUECKHT METOI OOpeNeNeHny COZepHa-
A WaHka (npH colepsansn mHaxa or 00005 ao 0,0050%).

Meroa OCHOBAM HA BRUISASHHH LUHHKS THOAUSTAMMIOM HA KONJEK-
TUPE ~— 330THOKHCACH MeOH 9 aMMHayhoro pACTRODA B NPHCYTOTEMH
woMmrecoobpasoearenn ¢ nocaenyomed coplunefl ero Ha aHHoHHTE
F3-10T1 ¢ mecopSumen 0,02 H pacreopoM CcoAdHOR KMchoTel. LwnAk
HIBAEKAMT AHTHIOHOM B Bdie BRYTPHKOMNACKCHOTH COSLHHEHHS M-
THIONATA WHHKA, OKPALIEHHOrO B KpacHeil user, ¥ GoTOMETPHPYIOT.

TMprveresne MeéToda NPeAyCMATPHBAETCA B CTAHIAPTAX K TEXHH-
qeCkKH: VeAOEMAX, YOTAHARNHBAWMING TeXHWYecKwe rvpefoBanua Ha

teppornobni.
1. OBUHE TPERCBAHHA
[.1. Ofmuxe rtpeSopanns K Meroay  amanusa — mo [OCT
15933.0—70.

L ANMAPATYPA, PEAKTHEE W PACTBOPRS

POTOXIERTPOROA DD HMET].

Kucaora dropHcTosogopoisan (nAasMkosas xucaora) no NOCT
10484—863.

Kuenera aaorAas no FOCT 4461 —67.
AMMOHHE AHMOHHORHCAKA ZRy3amellenaufl no FOCT 3653—70,
Avywonruil AuMoRHOEACAWR TpexzaMemensnfi no FOCT 9284—59.

HIgsike ofHUMRERHoR g Mepeneuates BOCHPEUERR

H3




Crp. 2 POCT 15933.47—T0

Avmonufl wapenesokdenwf no FOCT 5712—67,

Pactoop komunexcoolpazopatens;, FOTOBRT chelyiowus obpazoM.
£ T a 40%-noro IBY3aMEUIEHHOTO WAH Tpex3aMelleHHOro pACTBODA
AHMOHHOKMCIOID aMMOoHnA Jofapadwt | 4 HACKIUIEHAOrD HE Xoao1y
PACTHOPE WABLIEBOKHCAOID GMMOHHI H NEPEMELIHBAINT,

Avsmpar sozasft  no FOCT  3760—64 o pazbasncamuit |3,
1100

Meaw asornokucadas no FOCT 4163—48, 1% -amil pacreop.

Fuiposeniamud cofauokHcasi no DOCT 5456—G6G5 w 1% -#wii
pacTeop, ouswenuwf auTHzonos. Jaa storo 300 wt 1% -mora pac-
THOpE CHIPOKCHAAMHEA HEATPANHIVIOT amMHakoMm 10 pH 6—7, nepe-
BOIAT B ASAHTENBHYID BOPOHKY BMecTHMOCThIO M ma ® godasnnor
mo 10 a4 0,1%-Horo pacToopa IANTEIOHZ D YETHPEXXIODHCTOM Yrae-
Poae A0 TeX [O0p, HOKE NOCILIHAE UOPUHA AHTHR0HA OCTAMETCH TaoM-
Ho-2edieoro  gpetd, Maluros auTHIOHS HIBAEKZOT YETRIPEXNAOPH-
CTRIM YOOepoZod 4o Tex 00p, [DORA NOCcAeIRds  [ODUHA THTHAIOHS
OCTAHETCA NPpoapauswcl W GecyBETHOR,

Tuoaneramuy, 2% -HwA pacrrop,

Csecs conaioll b 230THOR snedor (I4PCRan BOAKA); POTOBAT cade-
Aoy obpasos; K S0 a4 KOHUEHTPHPOBAHHOH COARHOH HHCACTH
NpRIHEANT SO0 M4 HOHUSHTPHPOBAMHGH 2307HON EHCIOTHL B DepeMe-
IWHBAKT.

Kucaora conmsuan no [OCT 311867 w2 15, 0,0 n 0,02 5 pac-
TEOD.

HounoobmMenHan KOJACHEA, HANOAHeHHasd auBRoHHToM 3I3-1001 =
whopfropye, Tloaroropka adwonwra: 50 2 amuMonsxra 3A3-100T mome-
WAKT B crakay BuecTHMoctei S00—3H) M4, npovnsanr fexanra-
nHelt 3=—4 paza BOI0A AAR VIAJAEHHA THABEHIHLIX ODACTHI, 347H-
BT 300 44 2 B pRCTBOPE CONMHOR ERCAOTH W OCTABASKT HA CYTHHA
AIR NOAHoro RAGYRAHEd 3CPeH  AMMOHHTE W HIBASHUEHHA OCHOBRO
Macchl eaeza. KHCAOTY CANBAKT, NDOMHBARIOT AHHOEWNT JeKadra-
{HEfl IR HECKOALRO pal 2 W pPacTBOPOM COAAHON HNCMOTEL Do mod-
HOrQ YA2JdeHHA KATHOHOR Heneaa (mpola © POfanHIoM aMMOouHMA
HAH KaAus) H 0.0 H pacTBOpoM COAAHOH EHEAOTH 10 HCUeIHODeHUHA
QEPACKH B NPOMBEBHOR FUIKOCTH, 3aTeM AHORHT RPOMLIBAKT Hec-
KobEuMy nopukAaMH nmo 100—150 st IHCTHATHpOBAHHOH BOI, ne-
PEMEIMNRAMT H AOPUHAMH OEPEBOART B KOJOHKY, B HAMHKIO GaCTh
LOTOPOA NPelBAPHTEALHD HOMEBLIAICT TAMIOH HE CTEKAANHON BATOL,
Choll avionuTa B EOAOHKe OOTHeH OWTL POBHEM, 0§83 NVIHPEKOE
BOALYLA.

Bricorz wonomku 50 cx, auamerp 10 sw. Buicora caos aHHOHHTA
25—30 cx

Peroaceult kpackwh 0] % -aefl pacreop 8 207 -mom pacreope
COHPTA.

eTEpexsAopreTHi yraepoa no FOCT 5827 —68.
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TOCT 1593347—70 Crp. 3

Ournaon (andenwaraokapbazon) no POCT 1016562, 0,170 -nui
PACTROP B WMETHPEXNAOPHCTOM yIaepode; TOTUBAT CIELYIOUHN abpa-
aow: (0,1 2 ARTHioHA pactBOpAlT Ha xodody B 30—=50 wa verwpex-
CIODHCTORD YRAepona B crakade swectwMocteio 100 ar. Pacrsop
TEPEROART B ISAHTRABHYI BOPOHRY BMECTHMOCTHIO S0 st MPHAR-
sainT 200 a4 pasbasarednoro 1: 100 ammiaka @ SHePTHIHO BOTRAXH-
mawor. JIHTHIOH NEPEXOAHT B amMuauHuil caofl {(pacTeop OKpami-
BaeTed B KpacHWf HEeT), & NpOAYKTW ET0 ORHCJAeHHA OCTaWToRn B
OPTRHHYECKOM CA0E, NPHAABAT eMYy 2eeHYN OKpPacky; oprERIYeCKHil
cacl orbpacwBawT,

Boguyw BHTAMEY 2Z--3 paja OpOMBBANT BCTPAXHBEAHHEM C
=10 Mt veTHPeXXIODPHLTOTO YrAepofga, CAHBARA nocaeIHHA Nocae
orcraHBapHA. 3ated npaazsawt |00 a4 HeTHIpPEXXAGPHCTOCO yrae-
poma H 1,5 H pECTEBOP  COARHOH HHCAOTH [0 HAMEHEHHA COEPacKH
BOTHOTO cA0H, PacTsop swepriuHe BeTpaxmsamt 1—2 sun Q0% noa-
HOrO HABNEYEHHA OHTHIOHA B KHCAMA caofi. Boasan dasza npr stom
atkHa ofecupeTHThen, [loche paccAadBaH#A  PacTBOp JANTH3OHA
cAHBAKIT B APYTYH  IRAHTEABHYR BOPOHKY W BOTPAXHBAKT erd
3—4 paaa co 100 st sogs no | sux, Bogsywo dasy nocte paccide-
HHA OTOPACHBANT, & PACTBOp IMTH3OHA PHADTPYIOT —Hepes cyxoi
BHABTP B CYXYED CHAANKY H3 TEMHOTO cTekda ¢ npureproll npolxoil.

PacTeop XPAHAT B TeMHOM, OPOXI&ZHOM MecTe He Oodee JEYX
HE e,

0,005 % i pACTBOP  AMTH30HA FOTOBAT B ASHGL MpHMEHEHHA
COOTBeTCTEYIOLIRM  pasfapienneM  HeTHIPEXNJIOPHCTHIM  ¥TAEPOIOM
0,1%-noro pacTzopa.

Harpuft yxeycuokucawii no TOCT 158—468, | 5 pacTeop.

Kreaora yeeyenas no FOCT 61—69, | ¥ pacTeop.

BEvbepruit pacteop; roToBAT caegyviomiim obpazos: 300 wa 1 B
MECTEOPE YHCYCHOKHONOrD HATpEA B | H pacTBOPe YECYCHOH KHCTOTEL
NOMEWAKT B JASIHTEALIVI0 BOPOHKY BMeCTHMOCThIO 500 ma, npuau-
gawt 10—15 s 0,1% -HOoro pacTeopa AHTH30HA B YeTBIPEXXAOPHITOM
YrACpONe W SHEPTHYHO BeTpaxuBamwT. QUHCTRY DpOlOAKANT 40 TEX
nop, MOKa o4epelHad OOpPUEA AATHIOHA OCTAHETCA TEMHO-3EJEHOrD
uaera, Halwitod IHTH3IOHA HIBJAEKAKT BOTPAXHBAHHCM C© 9ETHIPEXXAO-
PHCTEIM YLAEpPOADM 10 TeX nop, NOKE NocAeiHds MOpOHA €ro He oc-
raHeTCR Npo3payHoi.

Harpufi cepuosatuctokucaui (Tuocyawdar marpua) no [OCT
£215—66, 25% -null pacTaop.

Harpuit cepuscrull (cyappun narpua) no FMOCT 2053—66, 1 n
0,05% -uwe pacroopu. 0,05%-awmit pacTeop (NPpOMBIBRYIO MHAKOCTH)
SOTORST B QeHE NPHMEHEHHS CODTBETCTEYIOWHM paidapiendeM BOAOM
1% -mor0 pacTeopa.

CTanzaprhble pacTBOpH UHHKA,
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Crp, 4 TOCT 159334770

Pacteop A; rovosst caegywunM ofipason: 0,1 2 seraanaueckoro
uuHxa, x. 4., pacteoprior B 10w conmEci Kecaord, paszasaeHHof
1o 1. Pacraop nepeansawT B Mepry®© Koaly BMecTHMOCTRI | 4,
AOAHBAKT [0 METKH BOLON ¥ TepeMEelInE 10T,

1 st pacTeopa A comepsinr 0,1 M2 unnga.

Pacrpop b; rorosar casiymiuws ofpaszom: 10 s pacrsopa A
MOMELIAINT B MEpHYH KOAGY BMecTHMocThe 1 4, DONHBAKT A0 MEeTHH
0 5 pacTsopoM COANHON KHCAOTH H Xopoms Nepedemmnsawt. Pace
TEOR TOTOBAT B AeHE NPHMEeHERHH.

| a4 pacteopa b comepmur 0,001 sz unnua.

YHHBEPCAILHAR HEARKaTopHan Byvara.

[Taarwropas vawxa no N'OCT 6563—58,

¥ NPOBEREHHE AHARHIA

Hapecky depporuofas | 2 nomeuiawTt B DOATHROBYID 4atliky,
CMasHBawT BoOA, OpHABaWT 3 aLi DropHCTOBOLOPOIHON KHCAOTH
H OCTOPOEHD, Mo kKamaas, uaeran CHALROCO BCNEHnBaHns, nprbas-
AAWT KOHUEATPHPOBAHHYH A30TAYID KHCADTY A0 NOAHar0 pacTRope-
H¥A Hapeckd. CTeHKd damiku COMBBRIOT BOAOR W BLMAPHBAKIT DAC-
TBOP 10 Hasana ofpasosadia kpoMxH coneli. B wamky gofamnmwor
S0 ma pacTsopa KoMDAekcooOpPA3I0OBATERA W NEPEBONAT £& COTepMi-
MoE B crakad BdecTHMocTein 3 a4, sBeero pacxoaya 100 st pac-
TBOPDE KoMMIckcoobpasopatens. PacTeon JoameH OuTh cOBePIISHH:
npoapavHEM. 3aTeM HelTpaausyioT pacTeop amMnaxkow ao pH B no
VHHBEPCAARAMT HHIMKATOpHOM Oymare, 1odasrdwT | sa 1%-Hora
PACTEOPA A30THOKHCION Mean. 2 & CONARDKRCAOTO THIPOKCHIAMEARA,
HATPERANT 10 KHOeHka, npiavaanT 10 st 2% -0oro pACTBOpA THOALET-
AMIIA H pMACpRHEDAOT pactdop & redende |0 —15 sux npe B0—90°C,
TMocae srore npuauszior cwe 10 40 THOABESTAMHLE H OCTABARKIT pac-
reop #a 2 4 npy 40—50°C mnn ayqmwed Koarymaume ocanka.

Ocafox oTduabrposnsamwT HA $eastp «fenass RAL «Mearan
JeHTA» M NpoMbBAKT 7—8 pas Tendod sojodl ¢ gofamneHneM THO-
auetamina, pasbasaendoro 1200, gasn soamowuo Oogee OoaHOMD
OTMERARHA 0T HEOOHA H #edeza, Ocalok pacTsopawT Ha g IbTpe
B I0 4t ropavel mapcekofl poaks, coBupan $EALTPAT B NpOMEIEHHE
BOAEl B CTAKAH, FOe DPOHMBOARICCE Ocakishue, "I]HJ'lirT;!l MRS H0T
B MIATHHOBHA THreak H CcHAraT 8 Mydede, Joay 1o062saR0T K He-
MEFEYeMOMY PACTROPY H BHRAPKBEAKT pacteop Gocyxa, Cyxof ocra-
Tok ofpafarHBant  ABamANM 5 M4 KOHUeHTpHpoRaHHOf coamnoll
KHOMOTE AR YZANEHHS A30THOR KHCAOTE, 3aTeM pacTROPAKT ero
B 20 x4 2 ¥ pacrBopa conAnROl KMCAOTH M NocAe OXAAMIEHAA Npo-
NYcKAwWT uepes KodoHky ¢ aunowntoM 3[03-10[1 co ceopocTem
0,5 mafmun. Tlpexsaputeacio uepea wonodxy nponyexawr 100 e
2 B pacTROpA COMAHOR KHCAOTE C0 CROpPOCTHI | M smun, 3atew ye-
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FOCT 159334770 Crp. 5

ped koacHky nponyckawt 100 x4 2 B pactBopa comAHON KHCAOTH
B 50—70 ma 0.5 H pacTeopa CONAHOR KWCIOTH LAA NOIHOTD BhIMEI-
BAHHA Megedd (Apofa wa pOAAHMCTEIT AMMORHA HAH KEIHA).

Llitpe peiMueawt 100 aa 002 o pactBOpa COAAHOR HMCAOTH H
50 aa ropswell BOAR CO CHODOCTREC | Mea/MuM. Dmoar BLOADHDEMNT
O0 NOAYYeHHA BRamHHI colell, cMaiusaior coad Bolof, Jofapasior
Oy Kanaw deH0I0BOTO KpacHoro, 2 a4 |Y%-moro pacrsopa TRApo-
HCHAAMHHA ¥ M0 KanaaM ammuar, pasfapiesnwds |: 3, oo nepexona
oKpackH u3 mearofl B pososyw. Pactsop nmoakumcaswor 15 H pacroo-
POM COATHON KEHCAOTH H OpeanBamwTr 05 a4 ee B HaOWTOH, nocae
YEro NEpep0idT  PACTBOP B ABTHTEABRYH BopoHEY, JolaBanoT
2—3 ma 0.005%-Horo pacTEOpa AMTHIDHE H BCTPANHBAWT 2 aud
ann wasgeueHHA meln, Jdarnzosar smean ovGpacwmeanT. Hisaewenws
MENH MOBTOPRIOT A0 TeX mop, NOKA OPTaHHYeCKHA A0l HE npHMer
aeaenyr okpacky, HabuTox AHTHIOHRE H3BJEKAKT, BCTPAXHBAA pac-
TBOD ¢ 3—5 M4 9erHpeXXAGPHOTOrO YrAepola.

TMocae nagitededHs MeIH PACTEOP OCTODOMHD, 00 Kanaas, e
TPAJHAVIOT AMMHAKOM, paibasnedawm | 03, u nogeucanmor |—2 wans
asmy 1,5 B pacTeopoM COTAHONA KHCAOTH 10 NMepexeda OHEPackKH Hi
praEnaNR B KedTyw. Jarew nprbarnamT 5 oA Oydepsoro pacTeopa,
I aa 25%-n0r0 pACTROPE CEPHORATHCTOKHCAODCD  HATPHA, 2—3 x4
0,005% -Horo pacTBopa  IHTHIO0HA o BCTPAXMBAKIT A0 ofpEIDBAHNA
Rpa!_'Hi]rﬂ MATHADHATA NFEHKR, I-.E{T(JIE pﬂ-l:l'ﬂl'}t'ﬂl’l’ﬁ HHIERCTH ITHTHIO-
HAT CAMEAKT BO BTOPYIO DENHTEALHYK BOPOHKY. H3pieyeHne uueka
ARTHACHOM COBTODAKT A0 TEX NOP. NOHAa OYepeAMER MNOPUHS THTHZO-
Ha He ofpasyer CEpPOBATYI0 OKPACKY, XAPAKTCPHYX LAH CMeWAanHOR
OKPACKI 1FTHIONATA UHNE3 H CcEo00IMOTo IWTHIoHA, 3arem aofad-
agior 15 M4 pactBOpa AMTH3IOHA M YOEMORIOTCA, §TO BECh [IHHK
uspaeven. [Loa ynanenus HIOWTKA IMTHIOHA DARCTBOD BCTDAEXHBANT
£ 4—5 M4 ueTHpexxAcpHCTOrO ¥raepoaa., O6melnHeHHHE SKCTPAKTH
ANTHACHATA THHEAR CUHIIALT 0T HIOWTKA JHTHAOHA ACTRAXHBAHHREM
B MeantedsHoR soponke ¢ 5—7 wa 0,05%-Horo pacteopa cyasdmaz
warpha, O6padorsy NOBTOPAMT 00 NOJTYYeHAR GeclBeTAOH BOIHOM
SHTAMEA. PAcreop AWTHAIOHATA UMHKE NPOMBIBAIT BCTPAXHBAHHEY
¢ BOAOH IA7 y¥AANEHHA H3aOWTHAa cvALpHAA HATPHA M 3aTeM nepean-
OAT ere B CYXOR UHAnEAp nal koady o npuateprofl npofxoi. Hasae-
YeHHE UHEKA IHTHIOHOM H OcoBeHHO NpOMMHEBIHHE AHTHIOHATA OHHKE
HYH#HO MPOHIBOOHTE He NPEPHBAARCE, T. K. CEPHHCTRIA HaTpufl paszpy-
ILAeT AWTHIOHAT UHHKA. HTHIOHAT LHHKA HY®HO 3ammMiuare or
CHETA,

Pacteopnl auTH3OHATA UMAKZ B0 peoex npofHpax  HAOH Koafax
ADBOIAT A0 OOHHAKOBOTO oOfbeMa YeTHexXXJOPHCTEIM  YTJIEPOoIoM,
nepemelIHBANT 0 H3IMEPAIOT ONTHYECKYW MAOTHOCTL HA DOTOTEETpO-
KOMOpHMETpe © 3eMeHwmM cBeTOoduAbTpoM (00A8cTH CBeTOMpOMYCEE-
HHA HH) B KIOBRTAX © TOAMHHON cH08 5 M.
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Crp. & FOCT 1583317 —10

B kauecTBe pacTBOPA CPABHeHHA HCNOABIVIOT YeTHDEXXAQDHCTWA
¥TAEpOL.

OnHoBpeMEnnD YEDES BeCh X0J AHEAK3d TNPOBOIRT KOHTPOLHE
OIBIT.

31, IMTocTtpoenne waamdpomoduoro rpaduea

B crakaddasku BMECTHMOCTBIO 70 5 M4 THDETKON OTMepHEAKL:
Ly 30 500 7.0 » 100 e crapzaprnoro pacracpa B, uro cooTser-
craver 1; 3; 5 7 n 10 ake uneka. B 0IWH crakay UHHK He nprGas-
JRIOT. 34TEW BO BCE CTAKANN Q0GABTAWNT no 0IHoH xanae denoao-
Borp Kpackoro, no 2 s 1%-HOTO pACTEOPA THADOKCHIAMHHA H 0O
KARAAM awMuzk, pazfassesnmid 1.3, 10 nepexola oOxpackd pac-
Teopa 8 posoevi, Tlocae storo pacTBop nogkucasioor 1,5 ® pacreo-
pOM COJEHCE KHCIOTH 40 #eaToro usera, gobasmrwor 5 aa Gydep-
foro pacteopa, [ s 25%-doro pacTeopa cepHOBATHCTOEHCIOID HAT-
pHA, DEPEBOIAT B LEJHTENLHYID BOPOHKY, A00#BIGOT
0,005% -noro pactpopa AHTHIOND B HETHPEXUIOPHCTOM yriepole H
BCTPAXHBAKT 10 oOpa3IoBaMRd KpacHOro JMTHaowata ouAka, MHasae-
YEHHE UMHKE NPOBOIAT Yepe3 BCe CTAIHH AHAJAHIA, Kak VHA3IAHO B
pasa. 3 [No nadaenseM 3HANEHHAAM OTTHYECKHX naortHocrell W cool-
Hﬂ-rvgﬂg,mmuu WM KOHLEHTDAWHAM LUHEKA CTpoAT wanulposodHud
rpadik.

4, MOOCYHET PESYNLTATOR AHATHMIL

4.1. Conepmanve umnka (X) B OponenTax BelMCIgmT 0o dop-
MYTAM:

TpH MOCTPOEHHH Xaaubposounoro rpadmxa

X = ELH___
g
re
£ -— KOAHYeCcTBO UAHKE, Halilennoe no kannbpomoymoMy rpada-
KV, B M2
{f — nasecka B &
NpH CPABHERHH CO CTAHAAPTHWM PACTBOPOM UHHES

gD =0y 100
X= (Dy—Dy -G

rie:
g — HOMHWeCTEd HHHHE B CTAHAAPTHOM paCcTBOpE, BAATOM AR
KONOPHMETPHPOBAHNA, B &
— ONTHYECKAA MAGTHOCTE AHAJHIHPYEMODO DECTROpA;
{} -— onTHYECKAA MJAOTHOLTE PACTROPE KOHTPOABHOND ONHITA;
Dy — onTHYeckas DAOTHOCTh CTAHLAPTHOTG PAacTBOPA WUHHKA;
{i — nasecka npofiu B 2.
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rOCT 15933.47—70 Crp. 7

4.2, lonyckaemsie pacKOWACHHA MERIY PEIVALTATAMN AHANHIA
He 10VUKHE NPeBbltaTh BeqHYHE, YEA3aHHWY 8 Tab e,

luaFCEaEMEe poc Lo LR Rl
Coaspaamne umney % MEHAY EPERIMAH [ VRTAT
MH AELAHIA B afg, 0

£

O 0,0085 a0 89,0010 0,000
Ce. 0,0010 , 0,0020 0,000
o 00023 0,008 0. Q0BG



