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roCT 25284.8—95 DACKTPOHHAR BEPCHA
[Npeancaonne

I PAIPAROTAH HdoMeukus rocyoapcTEeHHBM HHCTHTYTOM LB2T-

HBX MeTAUOR (o LM ) Mexrocyaapc Toe LM TeXHHYSC KM KoM H-

Terom MTK 107

BHECEH locymapeTiedHEM KOMHTETOM YEPaMHLL [0 CTANIAPTHA-
UHH, METPONOIHE H CEPTHMKALIHK

2 NMPHUHAT MesrocynapcTieHeM COBETOM M0 CTANAAPTHIIHE,
METPOMOTHH M cepTudiekaumy (npotokoa Mo 7 o1 26 anpeas 1993 1)

34 NPUHATHE NPOroI0CORLITH .

Flimse H B EHE SANHGHAN RN HpranaE no

Hiammenosamae Hecy s s
CTAN AT LLIEN

Pecnybnnks Benopyocus lMoceramnapr Benopyocnn
Pecovinuka Monaoosa MonaosacTakaapr
Poconiickan Pepepanys lMoceramnapr Poconn

¥ kpanHa locerapmapr ¥epunsn

3 [Nocraposnenues FCocyvaapereenson KoMuteTa Poccuiickod dhaze-
PALHKE [0 CTAMAAPTHIALMH, METPOIOTMH W CEPTHOHKALNN OT 2 HIOHA
1997 ro Ne 204 mexrocymaperne UL cTannapt FOCT 25284 8093 npe-
BeH B SelCTEHE HeNOCPeICTEEHHO. B KAYeCTRE TOCVIAPCTHEHHOND CTaH-
mapra Poccuiickoil Menepamin o | annmapa 1998 r.

4 B3AMEH IMOCT 25284 8584

i HITE Magarenwcroo crapmapron, 1997

HacTosini cTaniapT He MOMeT ObITL MOTHOCTRI MM HY3CTHUHO
BOCTIPOHSGEIEH, THPAKHPOBAH ¥ PACIPOCTPAHEN B KaYecTRe OfrilHaTh-
OO H3TaHMa Ha Teppuropii Pocowiickoil Depepaumm He3 paspeiwsenis
lNoccrannapra Poccuu
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FOCT 25284.8—95

MEKITOCYJIAPCTBEHHBHA CTAHALAPT

CILIABKI IHHKOBLIE

MeToas OnpeneIcHIR KpeMHER

Zing alboys.
Methads for determination of silicon

Mara epesenna 1995 —001—01

1 OBAACTL ITPHMEHNEHHHA

HacToaisi cTaliapt pacnpocTpaHgaeTed HA UHHEORLE CIUIABL M
YCTAHARNHEAET POTOMETPHYSCKHE METOOL OTIPSAERe HIA KPeMEM C ac-
KopGuHoRoi KucnoToll (MpH Macconoi zone kpesuna ot 0,01 oo 0.1 %)
1 cepHOoKHCILIM #enesonm (1) (npu sMaccoroi none kpesind ot 0,005 1o
(1,04 %) p npohax HTHY CIUTABOE,

2 HOPMATHBHBIE CCLLTKH

B HacToALEeM CTAHAAPTE HCTIOUTLAOBAN Bl CCRLTKH HA CRenyILHe CTaH-
JAPTH:

FOCT 8379 Harpiid venekscanii. Texnnueckie YelopmMa

FOCT 853978 Megwk. Mapku

FOCT 364094 L. Texudueckse VeIonHA

MOCT 376079 AMmMaak Boaubi. TexHHUECKHS VeI0RHA

MCT 376578 Ammonnil MorHGIcHOBOKHCTHIL Texunveckne yo-
JIHHA

FMOCT 414878 Aenezo (1) ceprokncaoe 7-pondoe. TexHuveckue
YCIIOBHA

MOCT 420477 Kucnota cepuad. TexHuueckie VeIoBHs

[OCT 432577 Hatpus raapookdch. TeXHHMECKHE VEIOBHA

FMOCT 446177 KHchoTa asoTHad, TexHHYeckHe YoIoBHA

FMOCT 942873 Kpesunii (1) okcna. TexnHueckHe YoeIoRHE

IMXCT 9656—T75 Kucnota Bopuas. TexHuueckie YCuonmua

Hamapme odmusinwoe
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MCT 048478 Kncnora dropHcTosoaoponian. Texunydeckie yo-
NoBHA

FOCT HI06%—74 Anwsianuil neperydsil. Mapen

FOCT EEI00—=ET Cnupr STHAOELH PeETHPHEKOEIHHBIHE TexHHYyeCc-
KU, TexpHyeckie yoaopMa

MCT 20478=T5 AMmMOHHA HAICEPHOKMCIBIH. TexHHUeckHe yoio-
e

FOCT 25284 095 Croapkl unHEopme. O0HHe TReDoBIHia K MeTo-
Jam AMaanaa

3 OBINHE TPEBOBAHHH

ObiHe TpeboBaHKa K MeTolaM anainsa — oo DOCT 23284 0.

4 QOTOMETPHYECKHI METO/1 C ACKOPEHHOBOMN KHCIOTOMN
(MPH MACCOBOR JOJE KPEMHHA OT 0,01 10 0,1 %)

41 CymHoCcTE MeToOA

MeToa ocHOBAH HA DOPAIOBAHHE KeIToH QopMel KpeMue MonndaeHo-
woill KkHeaoThl npi pH | — 2, pocceranonieHiy e ackopDHHoBoR KHeTo-
TOMN 20 CHHEH (HopMBE H HEMEREHHN OOTHYSCKOH MIOTHOCTH IOTYME HHOTO
PACTEOPA TIPH UTHHE BOAHLL 673 1M,

42 Annaparvpa, PCAKTHEL W PACTEOPW

CnerrpodaToMeTp 1IN GoToIe KT I0DHMET].

Kucnota azorian no DOCT. 4461, pasbapnensaa | : 2.

Kucnora cepraa o DOCT 4204, pacteop 4 sonk/as® @ 223 s’ cep-
Hol KHCTOTEL MIOTHOCTLIE LA r/esd oCTopomHo, ToHKOH cTpyeid npu
NEPEMELTHBANHE W OMIARISHIEH NPHIHEIIOT B CTAKAH BMECTHMOCTLIO
I am?, conepaamil 500 oM’ poowl, ONTANAAIOT, MEPEHOCAT T MEpHYID
KOOEY BMECTHMOCTEIO | A6, I0ROIAT BOROT 10 METKM 1 NepeMe AT,

Kucnora droprctosonopoanan no NOCT 10484,

Liank mo NOCT 3640

Meae stapen MO oo TOCT 539,

AnosHHHl sapkn A999 no OCT 1069,

Kucnora Dopuas no [OCT 9656, dackiueHHBbi pacTeop: K B0 T
GOPHOH KHCIOTE NpuIHeaT | av’ poou ¥ nepesemnpaoT. [Nloryaen-
HYH) CHCTEMY =HACLIUEHHLIA pacTRop GOPHOH KHCAOTE — KPHCTLLIH-
YeCcKad DopHAR KHCROTA XPaHAT B TIOOAITIVIEHOROH focyie.

Aaivioria Monubaar no [OCT 3765, nepekpucTa/iinIoEaHHLIH pac-
TROP 30 rfosts 30 T TOMKOHIMENEYE HHOID MOJIMGIETA aMMouRd npuias-
NAIOT MATLIMH Topiuasi K 700800 ¢y’ kinamei pookl, Tiepene -

2
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T A0 MOAHOTG PACTHOPEHHA W oxnaaidaeT. [Tpy nossrennn Genol MyTH
NPUOARTAT N0 KAIUIAM AMMHAK 10 62 PACTBOPEHHH, Ho He Donee ven
0 AOSBASH M cCnalboro wmnaxs aMmiara. Obbes pacTEOpa 0BT BOT0H
a0 1 oas?, Tloche cyTOMHONS CTOSMHMA PacThop QIALTPYIOT dYepes anoiHoi
GUALTP. XPAHAT B NOAMITARSHOBOR Nocyme,

Ang neperkpycTATisaudd 230 r MoAnGoaTa aMMOHEA TIOMEWM0T [
CTAKAH BMecTHMOCTREY T om?, npunapasor 400 cu? Bode, Harpesaor 1o
TeMnepatypel S0 "C, pACTHOMNEOT NPH NepeMe B HEH, I0DaRIFI0T 34-
MMAK 20 NOABTEHHA SRHOTO MG JMMHEAKE B ropauHi pacTRop (huneT-
PYIOT 4epes NAoTHEH QHIETP («CHHAH JeHTas) B CTAKIH, COOepaaiHi
300 cw aranoa.

Facteop oxnaxaanT 10 10 "C | 0amwT ey OTCTOATLCH B Tedenwe | u.
Buinapuwie  KpHCTALNE oThUILTPORLIBAKT depes popouky Boxpepa,
OTCACKIBAA MATOMHEI pacTeop wepes GuaeTp cpeanei notHocTH («benas
NeHTas ).

KpHCTawLl NpOoMEENOT 2—3 paia ITAHOAOM MOPUHAMHK o 30 ow?,
TMOCE YEr0 MY PABHOMEPHO PECIPLIefdT Ha THCTE BT POBILIHOH
GYMATH, NPHKPLGADT BTOPLIM THCTOM H BRCVIIHEAINT HA BOSIVYE.

Asinsak poguLil no DOCT 3760,

DTAHON PEETHHHEOBAHH B TexHudeck it mo FOCT 1R300,

Hampua kapGoraT Geanoaumit no NOCT 83,

Kpesupa (IV) okcua no NOCT 9428,

CTanmapTHLE PACTEODEE KPEMHIE

Pacteop Ac 01070 r okewaa kpesiaws (V) npelsapyTelbHo MPoKa-
NeHHoro B syipensioi neds npe Tesneparype 1000°C 6 Tedenme M0 s,
NOMEAKT B TaTHHOBLIH THIeL, RO8ARTANT 3 © Kapdouarta HaTpHa |
craanianT npy F=730"C 00 noayyers Mpoapadaoil Maccs .

[Mocae oxnaxnedyd 10 KOMHATHON TeMISpaTyPLl [UIAR BRllIenaYHna-
0T BOEOH, TIOTIYVI2HILE PACTEOP NEPEROIAT B MEPHYI KONDY BMECTHMOC -
TR | am? | JOMHBAIOT BONGH 00 METKH W HepeMetlMEarT. PacToop xpansT
B TOTHITHIEHOROH TIOCYIE.

I cv® pacteopa A comepsut G,00005 © kpesiiH.

Pactoop B 10 cm® pacTRopa A NOMEILAIOT B MEPHYID KOAGY BMECTH-
soCTERD 100 Cxv’, Q0IHBAIOT BOOOH 10 METKH W DepeMellHimnnT. Pactoop
rOTORAT HEMOCPeACTREHHO Nepel NPpHMeHEHHEeM H XPaHAT B MoNHITHIE-
HOBROH TIocyae.

| cwt® pacteopa b copepant O NS r KpesiMg.

KHcnora ackophHHOBGAA MedHUHHCKAR, pacTeop 3 r/owm? | crexenpr-
FOTORTEHH LI
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43 MpopeleHue aHATHTA

4 3.1 Hapecky croiasa Maccoit | r noMellianT B ETHHOBYE, (hTapo-
TACTORYH) YAWIKY WK YALIKY W3 CTEKAOVIACPOIA B pAacTROpAIoT B 12 ca?
PACTEOPA. AOTHON KHCHOTEL NPH cnafoM Harpesaiul, HaKpLb daiky
kpuikol. [locne oCpeTAeHHA paAcTBOPA YalUKy CHUMAKT C TR W
npubasaawoT 10 Kanens iropHeToBOAOPOaAHON KHChoTEL Jobasidwor 6
ey 30 cut HACLIIUEHHOTD PACTROPE GOPHOH KHCIOTRL, 50 oM Boas |1
MEPEBOIAT PACTRHOR B MEPHYED KOAGY DMecTHMOCTLN [0 ov” (npH sac-
copoii mone kpesuua ot 0,01 0o 0,05 %) wim B MepHyie Koaby BMecTH-
socTLo 200 on’, comepoamyio 30 oy’ HACKHIEHHOND pacTeopa GopHoi
KHCAOTEL (npy MaccoBofl noae kpesuns coste (0,05 %) Pacteop & Konde
AGBOOAT 00 METKHM BOJOH W nepeMelliiBanT. OOHOEPeMEHHD TIPOBOIAT
KOHTIWIEH LI OMLIT.

4,32 pe afHKROTHLE YacTH pacTeopd no 10 oM’ nepeHocaT B Mep-
HEE KONGL BMECTHMOCTEID 30 oy’ PacTrop B onHoll Kon6e TonHiaioT 1o
METHEH BOJA0H 1 DepeMel#sanT {pacTeop cpanHednd). Bo stopyvio kondy
MPHITHEAIRT BOdL J10 0bbeMa IpUOaMINTENLHD 40 CrMY, YOTAHABTHBAKT
pH 1 — 2 no pH-MeTpy MM VHHBEPCATEHGH HHIMKATOPHOH Oysare c
MOMOLWELK PACTEOPA CEPHOH KHCAOTE (4 MoaL/aM*), godamiawor [ oM’
MACTEGPE MOTHRIATE AMMOHNA, NEPEMEHBANT H oCTanToT Ha 10 MmN,
A0DAETAINT 2 oM’ pacTROPE CepHON KHCAOTHE {4 MOAL/ M), MepeMeiit-
BAKDT, MpAGAETAnT | ey’ acKopOUHOBOH KHCNOTE, GOBOIAT 00 METKH
BOAod B mepeseluHsaoT. Yepes M MaH MIMepHoT ONTHUECKYID [10T-
HOCTL PACTROPA OpH JAHHE BOAHE 675 HM B KIORETE ¢ TOUILLHHOF
MOTAGIAKLETD ChoH 2 e,

4. 3.3 na nocTRoeHHs rpadyHpoBoyHors rpadika HABECKY CMEcH B
COOTBETCTRMK ¢ TalMuei | noMelizoT o NaaTHHeBYIO, (PTopoTac Tonyio
ALY WM Yallky W3 CTekAovinepoaa ¥ pactoopaior & 12 ca’ pactoopa
ABOTHOH KHCAOTEL MTPH HAMPEBAHHH, HAKPLIE YALIKY KPBLIEKOH.

TaGamuas 1

Dhne st Macca Hapeckn,
Uunk 9
ANKBHHMHE (PR MACCoBD e B onhase oo 4.5 %) Lh 4
AUl M HKE (NPK MACCOBON 100e 8 Crane canlue 4.5) Lk 1
Mens (npy saccosoil sone 8 cnmane go 2 %) 0is
Mens (npy msccosodil gone 8 cnnase cepnoe 2 % 0,05

[Mocne pACTBOPEHHA MEIH M UHHKS YalKyY CHRMAKT © IIHTE, Qodan-
T 10 ganens hTopHcTORGA0POIHGH KHCTOTEL M HATPERAIOT 10 NOTHOr

4
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PACTROPEHHA ATIOMHHHA. YallKy CHHMAKT ¢ IUIHTL, Jotarmsnot 10 o’
HACHIIEHHOTD pacToopa GopHoll kdcaoTen, 30 o’ BOOLI H MepenoIaT
PACTEOR B MEPHYID KO0y BMECTHMOCTLIO 100 cM®, comepsanyio 20 ou’
HACLIMEHHOTO PFRCTROPA GOPHOH KHCTOTEL, IOMHBAKT PAcTBOR 10 MeTKH
BOAOH H OepeMellvpaoT. B wecTh MepHuy K000 BMeCTHMOCTEID 30 oM®
Kaxoas nosmemant no 10 cm® pacTEopa CMECH, B TTATE 03 MUY MpHiamTE-
or L0 30; 50 7.0 m LD e’ crannaprioro pacToopa B, DoAMBaKT
pogod 0 ofkema npubruanrensio 4 cu? B danee NOCTYIRAIOT, KiK
yeazaHo B 43,2,

44 ObpaboTKd pesvibLbTarTon

4.4.1 Macconyw somo kKpesias X, %, BLMHCIHOT 00 Qopayie

im, —m,)-F, {1}

X = ' - 100,
m-F,

THE  #f, - MOCCA EPEMHHA B AMTHKBOTHON 4acTH npodul, HaioeHHad no
TRALYHPOBOIHOMY TpadHKy, I;
Hl, —— MACCA KPEMHMA B PACTROPE KOHTPOOLHOMD ONLITA, Haikienan
M0 FpazyMpoBoyHoMy rpadugy, 1
M = MACCA HABECKH NPOdLL,
¥, = 1) = aIMKBROTHAA JACTE PACTROPA, CM™)
b, = LW e 204 — obnem pacTROpR POt cae.

4 4.7 PacxosienHe Mexay PesvibTaTaMy NapanieibHLIX onpeiene-
HHH M pesylbTaTaMH AHAAMZE HE JOUKHO NPeBBIUATE DONYCEAEMBIX
(NpH A0BEPHTENLHON BepoaTHOCTH 095 sHaveHHl, MpHESIeHHEY B
Tabauue 2.

Tabavuwa 2
BriponenTax
AGCOTHNTIGE D00V CKEEMOE PACKOR I HHE
Miuccansn noas
PEINITLTIATRD
KPEM HEH ' L .
PRI RS R PCIVALTITON EHETHIL
l:lllr‘l.'.'ll.'.'ll.'ll.hlil KpfMHBR
ERCME AR
O 000 a0 005 sk, 11,04 (b {6
Cna 005 & 0,1 B .02 0l
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5 @OTOMETPHYECKHA METO/I C CYVIL@ATOM KEINE3A (I1)
{(MPA MACCOBOH 1OJIE KPEMHHA OT 0,005 10 0,04 %)

Al CymHocTe MeTOoaa

MeToa ccHobBal Ha 0DPAIOBAHHAN KenTol OPMLL KPeMHe MOTHoaeHo-
BOH KHCTOTE B KHCAGH cpene, BOCCTANGRISHHH &8 PACTROPOM CyIbdara
enesa (1) Ao cuHel QopMB B HGMEpEHHH OOTHYECKOH MIoTHOCTH
MOTYMEHHOID PACTEORE TPH ATHHE BOTHEL 673 i, Onpeaenenmig Kpes-
HHA MelaoT oo H ApceHAT- HOHI,

32 Annaparvpa, PeakTHEL W PACTEORL

CnekrpodioTosMeTp WK GoToaneKTPOoKOI0pHME T,

Kucnora azorsag no DOCT 4461, pasbGapnensasn [ @ 3.

kucnora cepuan no OCT 2204, pasbapgenyas 1 3, 1 4 m 1 @ 99,

Asnonda Moninar no FOCT 3765, nepekpHcTalIHIoEaHHLIN, pac-
Toop 3 rfast. NoToRAT B coOTBETeTRION ¢ 4.2,

AHeneza (1) cyvnedar no DOCT 4145, pacteop 40 rfom® @ 40 © conu
pacteopsoT B 300 cwt pogkr, cuewmBaeT ¢ 3N ot cepUol KHCIOTEL,
pazbapteHnon 1 4.

Asmoumdil Hancepuokuensit no NOCT 20475, pactnop 10 r/owd,
CBEHE TP TOTORIEHH k.

Harpua rugpoxcun ne DOCT 4328, pactoop 230 rfas®. Xpauar @
MOTHITHIEHOROH TOCYIE.

Harpua kapGonar Gearoamei no NOCT 83

Kpempma (IViokcua no FOCT 9425,

CransapTuell pacTeop kpesuua (V)

01070 r okcnga kpeMand (1), NpeisapUTelLHo NPOKLEHHOID R
sivipeaeHol mewn npi Tesneparype 1000 "C g reuenne 30 MHH, NOMELLA-
0T B MAATHHOBLIH THIEDL W COAMRTHIOT ¢ 2 1 Ge3soIHOne KaphoHaTa
HATPHA B ayipentHoi meyr npy Temneparvpe 70750 "C no noayueHns
npoipaqiol Macchl. [Nocie oxIasfoenya 40 KOMHATHON TeMneparypud
TUIAE BRILEIAUHEAKT BOT0H, MOIYYeHHIH PAcTBOP NEPeHOCAT B MEPHYID
KOOTEY IMecTHMOCTEI SO0 car, H0IHBAKT BoOoH 10 METKH H TIEPeMeli-
BAIOT. PacTBop XpadsaT B NoIU3ITHREHOBOH Nocyvie.

[ car? pacTRopa conepait 00001 © Kpesaus.

Lpuk no NOCT 3640,

33iMNpopeneHre aHATHIA
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5.3.1 Hapecky cruiapa Maccoil 2 r noMelliainT B ITaTHHORY I, (mopo-
LIACTOEYIO YAIIKY WIH YAy H3 CTeKI0VIIepoaa B pactoopaioT B 40 cu®
PACTEOPA AIOTHOH KHCAOTE. PAcTiop HAFPSBIOT A0 YIATEHHA OKCHIOR
4%07Ta, NMPHGARAAIT 3 cM® pacToopa Nepeyibfuira AMMOHHA o KHIATHT
elte 5 MuH. PAacToop OXTaIE0T, NepeHocaT B MepHyIs Konhy BMecTH-
MOCTEIG 1K) e, pasfapnfioT 0o MeTKH BOO0H H NepeMelllHEIOT.

3.3.7 ANNEROTHYIO YACTL pAcTROpa 3 ca’ nepeHocaT B MepHyIn Kondy
AMECTHMOCTE 30 cw’?, npuaneawt [0 oM pacTROpa cepioll KHCIOTEL
(1:99), nprbaRnaOT M0 KANisM PAcTEOP MHIpokcnia datpus 1o pH 1.6
no pH-serpy. [Mpubapnaor 5 oy’ pacTeopa MOaAGIATL AMMOMHA, TTeDe-
wiemEanT. Yepex 3 mun aobapnmor 10 cv’ pacTeopa ceproii KHCTOTE
(1 :3) vuepes | mun pazbaangioT Jo MeTKH PACTROPOM CyILdaTa wenes
(L1, Hepea 5 Mup ¥aMepstior ONTHYSCKYIO MIIOTHOCTL PRCTEOPA TPH LTHHE
BOIHLL BT5 WM B KIOBETE C TONWHHOE nornowaomers caod 2 cu. Pac-
TRGPOM CPABHEHHA CAVAHT DACTROPD KOHTPOIBHOTD OILITA, B KOTOPLIF He
IODAETAIOT PRCTEOP MOIHOIATA AMMOHHA.

533 Mna mocTpoeHHA TRAIVHPOROUHOTD TPpadHKs & WeCcTs: TaTH=
HOBLIY, ITOPOIUIACTORLIY YAILSK WIH HYAleK HI CTERNOYIISpoan momMe-
[LAKT HAGECKH UHHEA Maccoil 2 1 B naTth valer nociefoBaTe b
npareawT 1O 300 5.0; 7.0 1 9.0 o' CTAHIAPTHONS PACTRORA KDeh-
HKgA, 40 ca' pacTROpa A30THOH  KHCIOTH ¥ J4Tee NMOCTYIaKT, Kak
YEIJAHO B 3.3,

54 OGpaCoTka PeaviILTATOR

341 Maccosyio 2000 KpeMuHa X, %, BRMHCIHIOT 00 QopaMyie

X = % - 100,

(23

CAE M, = MACCA EPEMHHA B ATHKBOTHON YacTH npodel, HaloenHad no
TPaEyHpoBoMHOMY TpadHKy, I
¥, =5 — ofuem anUKBOTHON YacTH pacTROpa NpoGl, oM,
Y~ MACCA HARSCKH NPOdLL; I
V= lH} — obwes pacTrOP Opodbl, cat.

542 PacxosieHde Mexny pesvibTaTaMH MApannenisHLIX onpe 1ene-
HHA W pesylbTaTaMH AHAAMIL HE J0KHO NPeBRlUaTh QONYCKdeMElX
(ApH A0BEPHTEALHOH sepoatiocty U953 sHaveHWl, OpHEEIeHHEX ©
TagaHe 3.
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