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Methods for determination of bismiak
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Cpox aefictomn o 01.07.9%
Ao LT 56

Hag¢rtomuiii crapaapr yoravapaneaet  poroMerpuseckHi  (npn
MaccnBoi aoac gweMyta ot 0,005 no 0.8% ) » aromuo-aboopBuHonHE
{npw Maccosol Jode mRcMyTa of 005 no LO%) wmerons  onpeaene-
HHA BHCMYTA.

1. BUIHE TPEBOBAHHA

.1, Ofumne tpefopanmd K setogam anaamag — no DOCT 25086 ¢
AONOTHEHHEN,

L1 3a pesyaeTat anainia NpHEMMAKT cpelies apidMeTHaec Koe
PEsUIRTATOR ABVX NAPAANCILHEX O0PEAETEHHT,

2. POTOMETPHYECKHHA METOA ONPEJENEHHA BHCMYTA

21, CymuocTs MeTOLA

Meroa ocnoBar na pacTBOpeHHd opoln B cMecH cepHofi M a30THOMR
EHCAOT HAH B PACTBOPE THAPODKHCH HATPHA, 0DPAICBAHIH OPAHKERD-
WETTON) KOMIIEKea PUCMYTE C BOAHCTHM  KAJAHEM H NOCASLyRUleM
H3MEPEHHN ONTHYECKON mANTIOCTH PACTROPA NpH AIHHE BoHHE 465 HM,

22, AnmapaTypa, peakTHRE H PACTBOPE

CroerTpofioToMeTp M HOTOSACKTPOKOIOPHMET].

KHEHDT& cepuan no [OCT 4204, maorvocreio 1,B4 rfom® w pacr-
Bap Lo,

Fucnora azornan no POCT 446), naorsocrew 1,35 1,40 rfem® g
pacraop 1:1.

Haganwe odranaswnoe Mepenesarka BOCOPERtHA
# — T e

PP R,

/5 Vel

i |



Co2 POCT 217384 —o0

Hatpua ruapookncs no FOCT 4328, pacrsop 400 r/om®. Pactsop
FOTOBAT B XPAHAT B NOJHITHASHOBOR mocyae.

Hatpaft asorncrokncawi no FOCT 4197, pacreop 20 r/am?,

CMece wucaot MNe 1w 100 ¢M? BoAl 0CTOPOMHO, MOPUHANH NpH
nepemelldpanyy npHansanT 200 cwt ceproll KBCAOTH, OXJAH1310T A0
ECMHATHOR TeMmepatypu., npaansanT 200 ev® asoraof spcootul o
flepeMelllnBarmT.

Cmech wueaot Ne 20 Kk 400 cw® pacTBopa ceproll KHCAOTH RPHIH-
BalT S0 cM? a30THOl KACACTH | NepeMellnBaiT,

Cwmech Mo 3: w400 cw?® pacrBopa ceprofi KHCAOTH OpHAHBAKOT
S0 eu? aszoTHOR EHCAOTH H NepeMewnsanTt. PacTeop Moped vnoTped-
ACHHEM HATPEBaWT NpabaHanTeawdo go BO°C o npuaspaioTt 2 oM@
PACTBOPA AZOTHCTORHCJAOIO HATPHA.

Heneso xaopuce no FOCT 4147, pactaop 10 r/amd,

Kanwi floawerwi po TOCT 4232, cpemenpHroToBled i pacTaop
200 1/ awm?,

Tuomouensna no FOCT 6344, pacreop 100 riam?,

Braewyr no FOCT 10928 wapxn BIOOOO wrn BHOM,

Crannaprimit pacteop sBucmyta: 0,1 r BHCMYyTa NOMELLaOT B CTa-
wag aMectHMocTei 00 cw?, npuansaor 30 cm? pacteopa  aiaoTHoR
KHCAUTE, HHHEIHHH}UT ATOHERM CTEEJIOM M PECTBURHEEIT TR ].-'...'I'EFIEH'-
Hom Harpesadsd. [locae pacTeopedus npofid pAcTROp OXAAMIA0OT A0
KOMHATHOR TOMOSPaTYpel, MEPEHOCHT B MEPHYI K0A0Y BMECTHMOCTEIO
1000 ew?, n0AHBAKT BOIOA 40 METKH M NepeMellHBAIT.

| ¢ pacTEopa I:DJZ{%]J]-HHT 0,0001 r BHCMYyTA,

Anwmuaufi no TOCT 11069 maprn AS99,

Ancoplent  (ManepupoBanaad Gymara): 100 v usvensHesRHBX
PHABTPOE (€KPACHAR JCHTAR) NOMEIMAKT B CTAKAH HMECTHMOCTRIO
a00 cwm?, ppoansaor 300 cu? ropaucl Bonu ¢ DepeMELTHBAIOT MEWal-
KOR o noayqelds oHopoaHofl Macch.

23 Ilpopedenwe aHanH5a

2.3.1. Hapecky npobu maccolt cornacao tabn. | pacTeopaioT oannM
A3 CARAYIAE cnocofos.
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2311, Hpr maccosoll qode skpemuin venee D5% nasecky npofn
NOMEANT & KOHHYeCKY KoJOy BMecTHMOCThED 250 cmd, npuwanBawor
25 cw? cmecn kacaor Ne |, [locoe mpexpamenws  Ovpholl peackiupd
PACTROP HATPERAWT 10 MOAHOMO PACTEOPEHWN  HARECKH, AOOABIAHT
30 cm? Bopkl H KMARTHT pactsop 1—2 Mmnd. Ecaw pactsop He Npo3pa-
wen, 1o €10 GEALTPYIOT uepes GHALTR cpeanell nnoTHoCTH (efenan new-
tar} ¢ ascopbentom B sepHyio Koady execTRMocThir 100 cwm?, ono-
JAacruBas goaby b nposuBas fuastp 2—3 pasa ropaued pogod mop-
wpamn o 10 ou?, vrole ofwes duaeTpata Gma pe Godee B0 eM®. H
OXAAHAAIOT PACTEOD 10 KOMHATHOR TEMIEPaTyH,

Tipn macconofl none sucwyta menee 0.0BY mpomonst (QoroMmerpu-
poEAHNE PECTBOPA HI Boell BMABECKH B MEpPHOR kod0e BMECTHMOCTBRD
O em?

Mpe maccosof aoge suemyra Gonee 0,08% pacteop ToaxpaloT Bo-
n0d 10 METHH, MEPEMEWNBAKT H NROLOAREANT no 0. 2.3.2,

23.1.2, Npr wacconoil nose kpesmads Gomee 0.5% nasecky npofw
NOMEMAKDT B CTAKaH HI (TOPONJACTa HAH CTEKAOYTIEpOOd  BMECTH-
M TRID 20 o, npeEJIEE3WOT | cM® pACTEORA XAOPHOrD MHededd, il
ere MaccoBad Aoad B npofe coctasaner medee 0,2%, 3ateM npuaK-
BaE 3—7 ¢M' BOLIH H APH DOCTORHHOM OXASMAeHHH  HeGombuiamMi
nopukeMi — 50 cu® pacteopa reapoxcHia natpus. [Tocae mpekpaime-
nea GypHOol peddubH CTAKAH HarpeBaioT 10 MOAHOrO  PacTBOPEHHA
npofel B EpH VMEPeNHOM Barperadnn, waderan pazfprardpannn, yma-
puaaint Ao 15 =20 cw® Hanwywe B pacTBOpe XApaKTepHOR MYTH Ce-
POFD WBETA CBRIACTEABCTEYET O NPHCYTOTERY HEPRCTROPHBILETOOR KpeM-
wns. B 3ToM caydae HarpesanMe CAelyer NpoicdiEATh A0 Doy9eHHs
npoipagHora pacteopa. [loche OxJamACHHA B cTAKAH OCTOPOXHG TPH-
JAuRar 180 -200 cM* oAk H HACPERAKT A0 PACTROPEARA COJEH.

Pacteop gmanTpyot gepes duarTp cpeanell  naothocta {efenan
nentax)  azcopbentom, Ocazor Ha QuARTpe npodMuBaoTt &-—10 pas
ropagelil Bogodt B pacteapsiT B 45 cM? ropAgeil omecH kpcaor No 2
Hal cTakanoM nan koddol adecTimocTem 250—300 cw® Ecmw npofa
roooaur Goace DAY umapranng, 10 0Ca30K PAacTBOpRIOT B 45 oM
ropaged emect Ne 3, @pawtp npoMuEBaT 6 pa3a ropaued Boaodl nop-
nigmi no 20 cu?, cofiHpad NPOMEBHEE BOJK B TOT HMe CTaKaH.

PUILTPAT H NPOMBIBHEE BOILW YNAapHRAKT A0 ofbema TO—80 cu?,
OXJA3MAAKT 0 KOMHATHOH TCMOEPATYphl, REPEHOCAT B Mepuyl Konly
BMecTHMOocTE 100 cm?,

[lpw wmaccosoft posne sucmyta menee 0,08% nposomar dotomerpn-
Eggar-rnﬂe pacTBOpa AAf Brell HABECHH B MEpPHORA Konafe BMECTHMOCTRID

ewmd,

Tlpu wmaccosofl moae sucmyta Goaee 00B%, pacreop Acnnsamr Bo-
JOR A0 METEH H DepeMEellBaT,

23.2. K pacreopy npofs #aH aaHkBoTHOH HacTd pacTeopa (oM.
Taba, 1) 8 mepnofi koabe smectumocteio 100 cu® opransawT pacteop
<epnofl kpcaoT (oM. taba 1), 5 ow® pacteopa TeomogeBREL, 10 cm?
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Co4 POCT 117349.4—00

pacTeopa AOAHCTOrO KAnua, JOAHBAKT BOLOH 10 METKH M NepeMe k-

BAKOT.
233, OntHyeckyw DAOTHOCTE PAcTBOpa HamepanT  uepez 20 Mun
OpH AAHHE BOAHE 465 AW B KOBETE ¢ TOAMMHOA  CAON  COPMACHD

Taba. L.
PacTeopom cpaBHends CAVHHAT PACTBOP HOHTPOALHOTD ONMTA, KO-

TOpuE ToTOBAT no no. 23000 wan 2.3.1.2 » 2.3.2 co BoEMM HCnOJb-

IYEMBIMH B AHAJHIE PESKTHRA M.
MaccoBylo 10410 BHCMYTa  PACCUHTHIBAKT M0 TPAAVHPOBOMHOMY

rpaduey.

2.3 4. Nocrpoenus spadyupoaownes 2padiikog

2341 Mpy waccose 2oae kpesiyg Menee 0.5% & weetk U3 ceMu
MepHRX KoaG sMecTiMacTen no 100 cm® ormepmor 0,50 1L0O; 2,0, 3,0
4.0; 50 cw? cTanIapTHOID PACTBOPR  BHCMYTE, YT0  COOTBETCTBYVET

(L00005; 0,0001; 0,0002; 0,0003; 0,0004; 0,0005 r sucMmyTa, npRIHBAKT
no 30 cw? pacreopa  cepHofl KHEAOTH 0 fafee  NPOLGIKAKT No

nm, 232 233

2.3.4.2. Ilpu maccopofl Aoae xpemuns Gonee 0.5% B cemb cTakanos
H3 $TOpONIacTa HAN CTERAOYTACPOIa BMecTHMoCTRH 10 200 cm? no-
MELLAKT HABECKH anmMuuny maccod no 0.5 r, B WecTe W3 HEX OTME-
paoT 050 L0, 20; 3,0, 4.0, 5,0 em? craujapracro pacTBopa BHCMYTA,
yro cooreetcrever (LOODOS; 0.0001: 00002; 00003, 00004, 00005 r
BHCMYTE M gadee OpoLoEawT o 0. 2312, poToMeTpRpYS PACTROP
o on, 2232 ¢ 233 B mepuol gonfe BMecTHMocTee 1M cv® w3 seed
HABECKH.

PacTBopamil CPaBHERUN CAYMAT PACTROPE, He COAEPHALLIHE BHC-
MYT.

Mo NOAVHEHHBM FHAMEHUAM ONTHYECKOR MAOTHOCTH PRCTBOPOR M
COOTBETCTRYIOLUHM HM MACCAM BHCMYTA CTPOAT rpadyuposounufl rpa-
iprE,

24, Of6paboTeEa pesvabTaTOoR

24.1, Maccosyvio dons sHesyTa (X] B MPORENTAX BRUACIANT o
HopMyae

N—= 2L 100 (1)

H
TH

riae i — MECCd BHCMYTA B PAacTBOPE J'I['.Ilzlﬁhi. Falierian no rpaivei-

Fll:.lﬁl;l'-lil':‘_l!.'l}-' I'FH:I!]'II}::.-'. I,
My — Macced HABeCKH npofu Was Maccs napecki npodel Boaank-
ROTHOR HacTH pacTBOPAE, T,

242 PacxodMIenH# peiyvabpTATOR (& AWIHAK MPeRNINATh JHA9Ee-
HHA, npuBelerHNx B Tabu. 2.
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Tadnuma 2

AGCOARTHDE JONYOHATNOE paDEAFHEE, %

i
Maccopus givin sucsita, & PEATANTATOD TAPLI-
ARABHLLE ORpELe Tepuh) PEIYEETATOE RHANI

Of 0005 ne 0015 esamy, 0,002 0,003
Co 0015 » 0040 » 0,004 0,006
= 0040 » 0020 ] L) 0o
= 0 = 0,20 Y 0,01 0,02
» 020 3 040  » 0.02 004
# 040 = (KA ] 0 D

& ATOMHO-ABCOPBEUHOHHLBIA METO/, ONPENENEHHA BHCMYTA

3. CymwHOoCTL MeTOAA

Meroa ocnopan na pacTeopend npolin B coaRiol KHCIOTE B npH-
CYTCTBHHE MEpPOKCHAA BOJOPOAA H NOCASdYOUeM W3MEPEHHH aTOMHOHN
abcopOudi sueMyTa npu ALiuBe Boausl 223,01 uM B naaMeHH ALETHARE-
BOIAYX,

42, Annaparypa, peakTHBN W PACTBOPH

CrexrpodroToMery aToMHO-afcopOuMONHEIA © HCTOUNMAOM HATVUe-
HHA 17A BHCMYTA.

Aueriaen no FOCT 5457,

Knenora conmnan no FOCT 3118, nasrecersio 1,19 rfcw?, pactso-

pa Bl w194,
Kucaora asorsan no TOCT 4461, nacracereo 1,35— 140 rfew® o
pacteop 1:3.

Kuncnora cepuan no FOCT 4204, naotnocteo 184 r/om’.

Kucaora dropucroBogopoikan no FOCT 10484,

Bogopoza nepokcnt no FOCT 10929,

Hwrean xnopuctait no FOCT 4038, pacreop | rjam?,

Amnosmpnni no FOCT 11069 mapks A999 (o waccoBoll Acael Bue-
wmyTa smenee 0,001 % ).

Pacreop anosmiirs 20 riam®: [0 © anoMHHYE NOMEWANT B CTa-
Kan mvecTiMoctein 500 ow?, pofasrawt 50 cm? Boaw, 3aTem webodn-
mrME nopuraMe 300 cM* pactropa codsnofl keeaore {(1:1) w opact-
BOPHIOT TPH YMepeHuwoM warpesadud, gofiaptss | om® pacTRopa xao-
pHcToro Huxeas, PacTeop oXJamaasT Ao KOMHATHOR TeMUepatTypw,
MeEHOCAT B MepRy® Koaly emecTHMocTeio 500 cwm?, acnuBawT Bodol
Ao METHH W NepeMelinBaoT.

Bucwyr no TOCT 10928 maprkas BHOOOD par BHOOO.

CTE[{IIBPTHHE PACTEODK BHCMYTH.

Pacteop A: 0.5 r BHCMYTE NOMCWAKT B CTAKAH BMECTHMOCTLHY
300 cv?, mpuausawt 100 cu® pacTBopa azoTHOR KHCTOTH H pacTBopH-
KT NPH YMEPEHHOM HATPEBANHH. PacTBOp KHOATAT 10 YABACHHA OKHC-
AOB @30Td, OXAAMIAKT 10 KOMHATHON TeMOepaTypi,  NepeBoiAT B
MepHYW Koafy BMecTHmOcTeio 300 oM?, ajounpamwT Bodoll OO0 METHH H
TIE PE MELTBARIT, %
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! cm® pacteopa A cosepsnt 0,001 ¢ BRCMYyTA.

Pacteop B: 50 cu® pacteopa A mepenocAT B Mepnyio koaly BMec-
THMocTER 10D oM’ npuansanT 5 oM’ pacTBOpA A30THON EHCAGTH, 10
AHBAIOT BOACH 10 METHEH H NEpPeMellHBaloT,

| cm? pacteopa B copepsiut 0,0005 r sucMyra.

Pactecp B: 10 cv® pacteopa A nepesocat B MepHy hoaly Buec-
ThMocTe 100 cu?, ppuansawt 5 ew? pacteopa a3o0THON KHCAOTH, 30-
AHBAMT BOACA A0 METKHE H MEpPesMelIHBAIT; FOTOBAT Nepel NpHMCHE-
HHEM.

1 cw* pacteopa B comepaur 0,0001 r rcmyTa.

33 llposenenne awanuaa

131 Hapecwy npodiu maccon 0.0 r fOMemAanT B HOHHYECKYEr
koaly BxecTamocTeee 250 cu?, ppyaneawT  npebamanTeasno 10 cwu®
BOAE W o2aTeM Hefrdslinny Roplisse 25 cad pacTeopa COMAHOH KHc-
Aot (1:0). Koafy HakpuBawT YacoBulM CTEKAOM, HAMPEBAWT A0 MOA-
HOrG pacTBOpedkEs vabecks, AobGamaawr 3-—5 Kaneaes neporcHIa Bo-
Aopala @ KENATAT pacTBOp B TedewHe 3 MHH.

Yacopoe cTEKAO B CTERKH KoAlH cononacknBasT sololl. Pacraop
OXABADAKT A0 KOMHATHON TEMMEPATYPH, NEpeHOCAT B MEpHYW koaby
emecTHMocThEe 100 ew®, noawsaior BOAGH A0 MCTKH W NepeMellnBaT.

3.3.2, TTpw maccopoil fofe xpeMaHAa Menee 1Y% pacTBOp, ECAH OH
ne npoapaded, GUALTpYIOT depes cyxofl GRALTp cpendefl NAOTHOCTH
{«Besan nedTtas) B crawan, orfpacuBan nepBHe nopuHd GHABTPATA.

3.3.3 Ipu maccopofl goue Kpemaen ceume % mocae oxonuauus
pacraopenid no 0. 331 pacteop PHALTPYIOT uepes HALTR cpeiHed
naothocTi («Benas JenTas) B MepHYO woaly BMmectHmocthie 100 ow,
Ocatoxn wa puanTpe npoMuisamt 3—4 pasa ropRYAM PAcTROPOM COJNA-
Hofl kueaotw 199 nopunswme no 10 cm?®  (ocooBood  QHABTPAT).

DRABTP ¢ OCRAKOM TOMEUlAKT B MAATHHOBWE THTeAb, BHCVIEHBA-
KT, DEOANET, He AOAYCHAR BOCNJAAMEHeHHA, H NMPOE3JAHBakT OpH TeM-
neparype S00—600°C B reqenne 3 wui. [locre oXAaMIACHHA K codep-
MUMOMY THS 1063BASET 9THpPE Kanmad cepuolt  wicaoTw, 5 cwm®
HTOPHCTOROAOPOIHOR KHCTOTH H MO KANJAAM A30THYI KECIOTY IO NO-
AVHERHA Apo3pavioro pacteopa, Jlanee pacTROp BLINAPHBAKIT A0CY-
Xa, NOCAe OXAAMECHIA OCTATOK cMaunpBawT 2 -3 cM® BoaW H pacTso-
pawT B 2—3 cu® pactecpa codsdol keenotel (1:1) npe warpeBaHsi.

PacTeop NPHCOCARBAIOT K OCHOBHOMY GHALTpaTy B wepuofl xonbe
BMecTAMOCTER 100 oM7), 10JHBAIOT BOAOH 10 METRH O NepeMelINBARDT.

334, Pactecp kOHTPOALHOND ONWTE rOTOBAT coraacuo nm 3.3.1,
332 pap 333, HCMOABRIVS BMECTO HABECKH Npofl HABECKY AJHMHA-
HHA.

3.3.5. Mocrpoenue epadyuposouiniy 2paduKos

3351, Mpu wmaccosold aoae sucuyta ot 0,05 a0 0,10% B cemp
MepHny koA smectaMocTio no 100 cv® mpuawsawT no 250 cm® pacr-
BOpa  AMKIMUEKA, B WecTe H3 WEX oTMepaiT 2,5, 3.0, 3.5, 4.0, 4.5

b i
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5,0 cm?® crantaprioro pacteopa B, wro coorsercrever O,00025; 0,0003;
0.00035; 0,0004; 0,00045; 0.0005 r sucMyTa.

3.3.5.2. INpx maccosoft aode eneMyta or 0,1 oo 0.5% B wects Mep-
nEyN KoA6 BMecTeMocTE0 no 100 cm® gpraweator mo 25 cm® pacteopa
AMIOMHBEA, B NATE 03 Khx ormepsior LO; 20; 3,0; 4,0; 50 cM® cran-
papTHore pacreopa B, 9ro cootBercroyer 0,0005; 0.001: 0.0015; 0,002;
00025 r pHCWMYyTA.

3353 Mpu maccobofi nooe eucMyTa or 0.5 10 1% B ceMbs MepHLIX
Kol BuecTHMocTeio o [00 cM® nprausanT no 25 cu® pacteopa adaw-
MHHIE, B WecTe @3 wex ormepsor 2.5 30; 3.5 4,0; 4.5 50 cw®
eralzanTHOrG pacteopa A, wrto coorsercrever 00025: 0003, 00035
0,004; 0.0045; 0005 r sucmyTa.

3.3.6. Pacraopu B koafax po on. 3.3.510, 3352 8 3353 noansa-
OT BOAGH M0 MeTEH o AepeMeiBaT,

337, Pacraop npolu, pacTBOp HKOHTPOARHOD ONWETa W PACTRODL
L3 TACTPOeins CPALyHPOROYHOrO rpadnka pacnuasoT B miaMmd ale-
THAEH-BOZAVX H HAMEpHIRT atomuyrm abcoplunio sUcMyTa npH Anuie
poakk 223,11 Hu.

Mo ooavaenreey nauednas aroMaol abcopbunn H CODTBETCTRYH-
LAY Y MACCOAEM  KOHUSHTPALHAM BHCMYTA CTPORT TPALYHPOROY-
HEll Thadne.

Mavcosyio KOUHEHTPAINK BACMYTA B pacTeope Npobul § B pacThu-
[ RCRTROARHOFD ONETA ONPELRIAINT M0 FPAAVHPOBLUIIONY TpadikEy.

34, Ofpaborka PE3IVARTATOR

541 Maccosyie aoan BHcMyra (X)) & NPOUEHTEX BHYACARNT 00
dpopuye )
) ¥ 100, (2)
rAe O — MaccnBZA KOHUEHTPAUNA BHCMYTA B PacTBOpPE NMpobbl, WaH-

NEHHAR 00 FPaiyHpoRcYHOMY rpadury, riem’;

7 — MBCCORAN KOHUCHTPALHA BACMYTa B PACTBOPE KOHTPOALHOMD
ORETA, HOHAEHHAA N0 FPAAYHPOBOYAOMY FPpadHKy, rioM’;

V. —obweM pacTROpA TPoGH, cMm*;

® — Maccd HABECKH mpabu, r

342 PacxowIenAT PE3VALTATOR HE QWUKHW NPERLIDGTH JAaRe-
HHI, TPHBEREHHE X B Tafm, 3.

Xy= -

Tafanwnad

AflcoanTed: AnNVEHILROY [ACEQLAENRE,

Macoiisd ROIE BHCMYTE, 9% PeIYIETATOE Tapad -

Xeawmay onpeteseHphl PEIFARTATON JR8ANLE

Or G0 go 010 sxawy, 0.010 T
Ce 0000 = 0,250 » LEHS i)
025 » 050 = 0,700 EIL]
» 08} = |00 ] 005 0,0
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