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1. O6wure npaBuna padboTobl
B XMMMN4YeCKoUu naboparopum

IIpu pabGore B XuMH4YeCKO#l Ja00paTOPUU HEOOXOAUMO BbI-
MOJIHATH CJeAYHIINe OCHOBHbIE MPABWJIA:

1. [Ipuctymass k paboTe, CTYICHTHI JOJDKHBI MO3HAKOMUTHCS C
MECTOHAXOXKJICHUEM CPEICTB IMOXKAPOTYIICHUS U HAYYUTHCS MOJb30-
BaThCS UMH.

2. IloyyuB 3amaHue OT MpenojaBaTelisi, BHUMATEIbHO U3YUYUTh
ero, ooparas ocoboe BHUMaHHUE Ha IIpaBuiia, o0ecreurBaromme 0e30-
MaCHOE BHITIOJTHEHUE PAOOTHI.

3. CoOpanHbIi MPpUOOP UM YCTAHOBKY CTYJICHT JIOJKEH IMOKa3aTh
MpEnoJaBaTeIl0 U JIUIIL TOCIAE MOJY4YEHUS OT HEro pa3perieHust
MPUCTYIIUTH K BBITIOJITHEHUIO PaOOTHI.

4. IIpyn OTKJIOHEHUHW XOJia OIbITa OT OMUCAHHOTO B JUTEpaType
HEMEJICHHO OOpaTUTHCS K IPENOJaBATENIO.

5. He ocraBnsars 6e3 Hag30pa pabOTarOIIy0 YCTAaHOBKY .

6. CoaepxaTh cBo€ pabouee MECTO B MOpsIKe, 0€3 JIUITHUX TIpe/I-
METOB Ha CTOJIE, HE OTHOCSIIIIUXCS K OMBITY.

7. ITo okoHYaHUH paOOTHI BHIKJIIOYUTH HA CBOEM paboueM MecTe
AIIEKTPONIPUOOPHI, TA30BbIE TOPEIKH, BOJOINPOBOJIHBIC KpaHbl U Ha-
BECTH MOPSIOK.

8. Bce CKIISIHKM C BeIIeCTBaMU JOJDKHBI UMETh ITUKETKH C YeT-
KUMU HAJIMUCSIMHU, HAa KOTOPHIX YKa3bIBAETCS, YTO HAXOIUTCA B CO-
cynde, 1 (paMuiIms CTyJIeHTA.

9. Cocyapl ¢ TOPIOUYMMH KHUJIKOCTSIMH B KOJMYECTBE Oosee
100 M1 UM pacTBOPUTEISAMHM HaJl METAJUTMYECKUM HATPUEM HEIb3s
XpaHUTh B Ja0OpaTOpHOM cToJie. X cieayeT cTaBUTh B CHEHUAIBHO
OTBEJICHHBIN JJISI DTOU LEJIN METAJUIMUECKUHN AWK WM OTAaBaTh Ha
XpaHEHHE CTapliemMy JabOpaHTy.

10. XpaHeHHE JETKOBOCILUIAMEHSIONIUXCS JKUJIKOCTEH B TOHKO-
CTEHHBIX KOJI0aX HEJIOMyCTHUMO.

11. Ha HeoOxoaumbie sl AayibHEHIIEH paOOThl ra30METPbl HYXK-
HO TIPUKPENHUTh JUCTHI OyMaru ¢ HaAIMHUCIMHU, YKa3bIBAIOMUMHU, KOMY
MIPUHAJICKUT Ta30METP U KaKOW ra3 B HEM HaXOIUTCH.

12. Ilepen yxoaoMm CTyAeHT oOsi3aH claThb CBOE pabodee MeCTO
JC)KYPHOMY 110 J1a00OpaTOpHHU.



B n1aGopaTopum cTyaeHTaM 3anpeiaeTcs:

— BBUIMBATh B PAKOBUHBI OCTATKU KUCIOT U OPTAaHUYECKUX KU/I-
KOCTEM, XPOMOBYIO CMECh MOCIIE€ MBIThS MOCYJbl U OCTAaTKH OXJIAXK-
JTaronier CMECH,

— JIOITyCKaTh BO BpeMs pabOThI MOCTOPOHHUX JIUII;

— IUTh BOAY W3 JA0OpAaTOPHOM MOCYAbl W NMPUHUMATH MHUILY B
MOMEIICHUH J1a00paTOpHH.

2. JlTabopaTopHble npubopbl 1 060pyaoBaHMEe

[Ipubopsl, IpuMeHsieMble B JIaOOpaTOpUU JJIA PEaKUi MoJIMMe-
pU3aliyd WIA TOJUKOHJEHCAIIMH, HE OTIWYAIOTCsS OONBIIMM pa3Ho-
oOpasuem.

Jlist  peakumii mpu  aTMOC(EpHOM  JABICHUU TMPUMEHSIOT
pEaKIMOHHBIE KOJOBI, MEPEeMENIMBAaHUE B KOTOPBIX JOCTUTACTCS C
MIOMOIIbI0 MEIIAJIKK WX BCTpsIXxuBaHueM. l[lommmepusanuio mpu
MOBBIIICHHBIX TEMIIEpaTypax W JABJICHHUSIX Yallle BCEro MPOBOJSAT B
amryiax U OyThUIKax, a mpu paboTe CO 3HAYUTEIbHBIMU KOJUYECT-
BaMH BeIeCTBa — B aBTOKJIaBaX. CrenududyeckuMm oOOpyI0BaHHEM
SBJISIFOTCA YCTPOMCTBA MJII TEPMOCTATUPOBAHUS aMITys, OyTBUIOK U
JIPYTUX PEaKIIMOHHBIX allapaToB, a TakKe MPUOOPHI IS IPOBEICHUS
peakIuii ¢ BEIIeCTBaMH, YyBCTBUTEIBHBIMU K BJIare W KHUCJIOPOAY
BO3/IyXa.

2.1. AMnynbi u 6ymsbisiku

[Ipu paboTe ¢ OTHOCHUTETBHO HEOOJNBIIMMHU KOJUYECTBAMMU
BEIIIECTBA MPUMEHSIOT aMITyJIbl U OYTBIJIKH, B KOTOPBIX MOXKHO Xpa-
HUTh TIOJ JaBJIECHHWEM COOCTBEHHBIX IapOB TAaKWE€ MOHOMEPHI, Kak
OyTaaveH, M300yTHIICH, MPOIMWICH, a TaK)Xe MPOBOAUTH MOJIUMEPH-
3aITUIO MPY TTOBBIIIICHHOM JaBJICHHUH.

Ammyabl. [l U3TOTOBJICHUS aMITyJl BBIOMPAIOT CTEKJISTHHBIC
TpyOku c TonuuHoM cteHok 0,8-1 MM, He uMeroIue Kakux-JIrndo
nedektoB (Imy3bIpeid, IapanyH | T. 1.).



Puc. 1. Ammysbt

Puc. 2. Kpennenne Puc. 3. I'epmeTusupytomiee

TS TIOJTAMEPH3AITHH aMITYJIBI yCTpOMCTBO st Oy THUIKH (a)

C JUITMHHOM IIEHKOMN B METAJUTMYECKOM 1 OyTBUIKA B 3alIUTHOM THiIb3e (0):

JUIs 3aranBaHus (a) MaTpoHe: 1 — ropsio OyThUTKH; 2 — 000iIMa;
u ¢ mpookoii (6) 1 — marpom; 3 — pa3pe3Hble BKIIAIBIIIIN;

2 — KpBIIIIKa,
3 — oTBepCTHS,;
4 — pe3uHOBast
TpyOKa; 5 — amIryna

4 — poKNaaKu; 5 — pe3UHOBAs
IJIACTUHA, 6 — MeTaJTTHIecKas
TUTACTUHA C OTBEPCTUSIMH;

7 — HakuHAas rafka

AMITYJIBI ¢ JUIMHHOM ImIelikol (puc. 1a) MOTYyT OBITh MCIIOJB30Ba-
HbI He Oojiee 1-2 pa3, MoATOMYy B HEKOTOPBIX ClIydasx 0oJiee yI0OHBI
aMITyJIbl, TePMETU3UPYEMbIe TIOCPEICTBOM PE3WHOBOM MPOOKH, Kak
3TO TokazaHo Ha pwuc. 160. Ilpu wusrotoBneHuM MpPoOKH U3 CaMoO-
3aTSATUBAIOIICHCS PE3UHBI MOXKHO, HE Hapyllas TePMETUYHOCTH, BBO-
IUTH B aMITyJTy TIPH IIOMOIIM MEAUITMHCKOTO IIMPHUIIA OTACIbHBIC WH-
IPEIUECHTHI WU OTOUPATH MPOOBI JJIs aHATIU3A.

HarpeBath aMmiysly MOKHO, JIMIIb IOMECTUB €€ B 3alIUTHBIN Me-
TaJUTMYECKUN TIATPOH, PEIOXPAHSIIOMNN OT paHEHUS] OCKOJIKAMH MPU
CIydalHOM pa3pbiBe aMmmyJibl. AMIylTy (QUKCHPYIOT B TATpPOHE C
MTOMOIIBIO OTPe3Ka PE3UHOBOM TPyOKH, CBOOOIHO HAACTON Ha IIEHKY
amiysbl. OTpe3oK TPyOKH TOJDKEH OBITh HECKOJIBKO JJIMHHEE MIEeUKU
W YIIUPaThCs B KPBIIIKY MaTpoHa (puc. 2).

Byrbuiku. VMcnons3oBanue OyTHUIOK IMO3BOJSET paboTaTh C He-
CKOJIbKO OOJIBIITUMHU KOJMYECTBAMU BEIIECTBA, YeM TPU MPUMEHEHUHU
ammyJ. bosjee Bcero mpuUroiHel Ui ATUX 1esiel OyThIIKKA U3-TI0] IaM-
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MIAHCKOTO, KOTOpBIE BbLAEpKUBaIOT AaBieHue a0 S5 MIlla. I'epmetu-
3UPOBATh OYTHUIKK MOXXHO C TOMOIIBIO PE3UHOBOM MPOOKHU JTMOO, UTO
Jy4llie, TTOCPEACTBOM CIEIUAIBHOIO TePMETHU3UPYIOIIETO yYCTPOMCTBA,
n300pakeHHoro Ha puc. 3a. Ha ropno Oyteiiku 1 HageBaroT oboiimMy 2,
B KOTOPYIO BKJIAJIBIBAIOT Pa3pe3HbIe BKIAABIIH («Cyxapukm») 3, mpe-
MSATCTBYIOIINE COCKAJIb3bIBAHUIO O0OWMBI ¢ Tropia OyTeuikH. Jlis
MPEIOTBPAIIICHUS] CKAJILIBAHUS BBICTYIA ropja MEXAy BKJIAAbIIIEM U
BBICTYTIOM ITOMEIIAIOT MSTKYI0 MpoKIanaky 4 (Hampumep, W3 XJommya-
TOOYMa)KHOTO IITHYpa). 3aTeM Ha TOPJI0 OYTHUIKH KJIAJyT IDIACTHHY 5 U3
CaMOo3aTsITMBAIOIICHCS PE3UHBI, KOTOpas MPHKAMAETCS METAJUTHUECKON
TUTACTUHOM 6 C OTBEPCTUAMHU TTOCPEIACTBOM HAKHUTHOM raiiku. /.

[Tpu monumepuzaimu OyTHUIKY MOMENIAOT B 3aIIUTHYIO METaslIv-
qecKyro TWib3y (puc. 30) U (PUKCHUPYIOT B HEW C MOMOIIBIO MPYKUHBL
Kppimku kpensT B Twib3ax mMTUGTaAMHU, BXOIAIMMH B [-00pa3Hbie
MIPOPE3U TUJIB3.

2.2. PeakuyuoHHbIe Kos16bI ¢ Mewasikou

[Tonumepuzaliyio ¥ MOTUKOHACHCAITUIO MPU aTMOC(EPHOM JIaBJie-
HUM OOBIYHO TMPOBOJST B PEAKIIMOHHBIX KoJiOax ¢ mermraikamu. [lepe-
MEIIMBaHNE HEOOXOAUMO JIJIsi TOMOTCHH3AIMH PEaKITMOHHOW Macchl (B
TaKHUX IMpoIieccax, Kak dMyJIbCHOHHAS TTOJIMMEPHU3aIIMs, MOJy4YeHUe THO-
KOJIOB U JIp.), @ TaKXe JJIA YJIYUIICHHS TEIIOOOMEHA C OKPY KaroIeH
cpenoit (U1 mojyIepyKaHus ONpeIeICHHOW TeMIIepaTyphbl PEaKIIMOHHYTO
KOJIOy MOMEIIAI0T B BOASHYIO OaHIO WJIM COCY[ C OXJIaXTAroIieil cMe-
cbi0). MIHOT1a OBIBaeT HEOOXOAMMO, YTOOBI KPOME MEIIAJIKHA KOj10a ObI-
Ja cHaO)KeHa TEPMOMETPOM, OOpATHBIM XOJIOAMIBHUKOM M KareabHOU
BOPOHKOM. B 3TOM ciydae mpuxoauTcs MCHOJB30BaTh KOJOY, MUMEO-
myo 3-4 ropia, WIM OOBIYHYIO JBYropiayi kojidy (puc.4) co
CIICITUATLHON HacaJKoH (KpeCTOBHHOM).

B xauecTBe 3aTBOpa MOYKHO IIPUMEHUTH OTPE30K IJIACTUUHON PE3U-
HOBOM TPYOKH, TUIOTHO, HO O€3 JIUITHETO YCHJIUSI OXBATHIBAIOIIUNA Bal
MeIaakd. MOKHO TI0JIb30BaThCsl TAKXKE 3aTBOPOM JIFOOOH JPyroi KOH-
CTPYKIIMH, U30eras, 0JIHaKO, TPUMEHEHHUS PTYTHOTO 3aTBOpa.

B psine cnydaeB U3 cXxemMbl MOKHO UCKITHOUUTH OTACIIBHBIE 3JIEMEHThI
(HarpuMep, KarelIbHYIO0 BOPOHKY, OOPaTHBIM XOJIOIMIBHHUK, TEPMOMET,
TepMETUYHBIN 3aTBOP); IPH STOM KOHCTPYKIIHS IIPHUOOPa YIIPOIACTCS.
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Jns mpoBeAcHUs TakuX peakiud, Kak, HalpuMep, MOJHUKOH]ICH-
calys aJUIMMHOBOM KUCIIOTHI C 3TUICHIJIMKOJIEM, yA00eH Mpruoop, U30-
OpakeHHBIN Ha puC. . [Ipu 3akppITOM KpaHe S5 X0NIOamIbHUK 4 paboTa-
€T Kak oOpaTHbIA. J|1s1 OTTOHKM 0Opa3oBaBIIEHCS BOABI KpaH MPUOT-
KpbIBatoT. [Ipy oTcachiBaHUM OCTAaTKOB BJIard XOJOJIUJILHUK 3aKPBIBAOT
POOKOH, @ OTPOCTOK KpaHa 5 MpHUCOSAMHSIOT K BAKYyMHOM JTMHUH.

PeakiimoHHbIN COCy/, B KOTOPOM HEOOXOIUMO TMOICPKUBATH HU3-
KYI0 TEMIIEpaTypy, JOJKEH UMETh (HOpPMY, YIOOHYIO sl TIOMEIIEHUS B
cocyn proapa.

Ha puc. 6 mokazan npubop J1s moJiMMepu3aly u3o0yTusieHa. Pe-
aKIMOHHBIN cocy] 1, BBIMOIHEHHBIN B BUJIE TPOOUPKHU C OOKOBBIM OT-
poctkoM 5, umeer BMectuMocTh 100-150 mu. Kartanuzarop momume-
pmaruu (TICl; mmm A1Cl3) BBOAT depe3 OOKOBOM OTPOCTOK 5 ¢
TIOMOIITLIO TIMTIETKH JJIsl B3BEIIMBAHUS / WU CIICMaIbHONU aMITyJIKu ©.
JI71s mpeoTBpallieH s ToNaiaHus B TPUOOp Hapy>KHOTO BO3/AyXa 4epes
TpyOKy 4 B HEro mojacTcs CyXOW WHEPTHBIA ra3 (Hampumep, asor).
TeMneparypy B peakKLIMOHHOM COCYE U3MEPSIOT TEPMOIAPO.
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¢ Memaikoi: 1 — konoa; MTOJINKOH/ICHCALINH 3aLMU PY HA3KOW TeMIIeparype:
2 — Memanka; 3 — KpeCTOBHHA; 1 — kon0a; 1 — mpobupKa ¢ OTPOCTKOM,;
4 — 3y1acTUYHAs PE3NHOBAs 2 — TEpPMOMETD; 2 — Memanka; 3 — KapMaH
TpyOKa; 5 — KanenbHas 3 — MelIanka, TepMmonapsl; 4 — TpyOka
BOpPOHKA; 6 — XOJIOAMIBLHUK; 4 — XOIOINIBLHUK; JUTSL TIOJTa4H a30Ta; S — OTPOCTOK;
7 — TepMOMETD 5 — kpaH 6 — ammyna Jyis TBEpIOro

KaTajm3aropa; / — MUIeTKa JIst
B3BEIINBAHUSA KUIKOCTEN



2.3. Aemoknasbli

ABTOKJaBbl B JIabOpaTOpuUud TPUMEHSIIOT sl pabOThl MO
JaBJICHUEM CO 3HAYMTEIBHBIM KOJHMYECTBOM BelecTBa (HECKOJIBKO
JICCSATKOB WJIM COTECH I'PaMMOB).

B 3aBuCMMOCTH OT Ha3Ha4Ye€HHS J1abOpaTOpHBIC aBTOKJIABHI pac-
CUMTHIBAIOTCS Ha pa3audHble padoure naBieHus: oT 10 (aBTOKIIaBBI
Hu3koro mamieHus) mo 100 MIla u OGosnee (aBTOKJIABBI BBICOKOTO
naBieHus). Yame Bcero NPHUMEHSIOTCS aBTOKJIABBI € pabounuM
nasiieareM 110 15-20 MIla smectumoctrio 0,25-5 1. Takoi aBTOKIIaB
MOKa3aH Ha puc. /.
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Puc. 7. JJaGopaTopHbIii aBTOKJIaB HU3KOTO JaBjieHus. 1 — kopmyc; 2 —
pybamka; 3 — Memranka; 4 — MKUB; 5 — CAIbHUK

Kppimika aBTOK/IaBa KpEeMUTCS Ha O0ATaX W JIETKO CHUMAETCS TIPH
3arpy3Ke U BBITPY3Ke. ABTOKJIAB JOJDKEH OBITh 00s3aTeIbHO CHA0XKEH
IpPEeAOXPaHUTEIBLHBIM  KJIallaHOM, MaHOMETPOM W TEPMOMETPOM
(mocyieIHUI TTOMEIAETCS B CIEIUANBHYIO THIb3y, YKPCIUICHHYIO B
KPBIIITIKE aBTOKJIaBa), a TaKXKe IITYIEPOM C BEHTHJIEM ]IS TOJBOJA U
oTBoJia ra3a. IlepememmBaHue B aBTOKJIABE OCYILECTBISETCS JIMOO
MEIIaIKOH, Bajdl KOTOPOM BBIBOJUTCS Y€pe3 CaTbHUKOBOE YIIJIOTHEHUE
B KpBIIIKe, JHOO 3a CUeT BpAICHHUS aBTOKJIaBa B HAKJIOHHOM
MOJIOXKEHUH WY TTIOKAYMBaHUA.

[Tocne 3arpy3ku aBTOKJIaBa yOexXAaloTCsl B MPaBHIBHOCTH yCTa-
HOBKHM TMPOKJIAJKU M 3aKPBIBAIOT €r0 KPBIIIKON. bonThl 3aTsaruBaioT B
7Ba TIpUeMa. CHadajia CJerka W, JUIlb YOeIWBIINCh B OTCYTCTBUHU
MepeKoca KPBIIIKUA, — OKOHYATEJIbHO. BONTHI 3aTSATUBaIOT MOOYEPETHO
Ha JUaMeTpaIbHO MPOTUBOMOIOKHBIX CTOPOHAX KPBIIIKH.



ABTOKJIaBBl 000OTPEBAIOT C TOMOIIBIO CHCIHAIBHBIX 3JIEKTPO-
neyel, Belid HeMpephIBHOE HAOIOICHUE 3a MTOKAa3aHUSIMH MaHOMETpa
U TEpMOMETpA.

BckppiTHe aBTOKJIaBa TOCIE OKOHUAHHUS PEAKIMU pa3pelnaeTcs
JUIIL TIOCJI€ TOJHOTO OXJIAXIACHUS W CHWDIKCHMUsI, TABJIICHHUS 10 HOP-
MaJIbHOTO.

Kareropuuecku 3ampeniaeTcsi MOBBIMIATH JaBJICHUE B aBTOKJIABE
BBIIIE YKA3aHHOTO B macnopre!

PaboThel ¢ UCIMONB30BaHHEM ABTOKJIABOB CJEAYET MPOBOJIUTH B
CHelMajibHO 000PY/I0BaHHOM ITOMEIICHHUH. aBTOKJIABBI HEOOXOIMMO
PEryJIIpHO TOABEPTaTh HCIHBITAHUSAM, O KOTOPBIX COCTABIISIOT COOT-
BETCTBYIOIUE akThl. Ha nmpoBenenne paboT, TpeOyomux MpuMeHEHUS
aBTOKJIABOB, BBIJIACTCS CIEIIUATILHBIN HAPSI-PACTIOPSIKCHHUE.

2.4. Tepmocmamesl Onisi nosiumMepusayuu

[Iporieccyl monmMMepu3anuy, Kak MpaBUiIO, HEOOXOIUMO IPOBO-
IUTHh TPH IIOCTOSHHON TeMIepaType MW mnepemMemuBaHuu. IloaTomy
aMITyJibl U OYTBUJIKM B 3aIIUTHBIX MAaTPOHAX TEPMOCTATHPYIOT B CIIe-
IIMAJIBLHBIX TEPMOCTaTaX, CHA0KEHHBIX MEPEeMEIIMBAIOIINMHI YCTPOK-
cTBaMu. TepMOCTaThl MOTYT OBITh BO3AYIIHBIMH HITH KUIKOCTHBIMH.

Bo3oyuwnvie mepmocmamuol padboTaOT XyXe, TaK KakK M3-3a HEJ0-
CTaTOYHO WHTEHCHBHOTO TEIJIOOOMEHa TeMIlepaTypa peaKIuu MOXKET
3aMETHO OTJIMYAThCSI OT TEeMIepaTypbl BO3AyXa B TEpMOCTaTe.
[ToaToMy OHM HaxXomSIT MPUMEHEHHE MPH MPOBEIACHUM MOJUMEPH-
3aIliU B COCYJIaXx HEOOJIBIIONW €MKOCTH, MMPEUMYIIIECTBEHHO TPH TOJIH-
MepH3alliy B aMITyJIax.

Jns  monmuMmepuzanMM B IPUCYTCTBHH  KaTaJlM3aTOPOB,
YYBCTBUTCIIBHBIX K Bjare (HampuMmep, METaUIOPraHWYSCKUX), JIyUIle
MOJIb30BATHCS B030YUIHBIMU MEPMOCAMAMU.

Y CTpoHCTBO XUAKOCTHOTO TEPMOCTATA IMOKA3aHO Ha puc. 8.

Yepe3 xopnyc tepmocrara 10 mpoxomuT Bal 6, K KOTOpOMY
MOCPEJACTBOM XOMYTOB 1 M OTKHIHBIX OOJTOB 5 KPEIAT THIB3BI 9 C
Oyteuikamu. Bam mnpuBogurcs Bo Bpamenue (= 0,5 c'l) OT
AIEKTPOJBHUTATENS 2 Uepe3 PEAYKTOp 3.
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Puc. 8. KunkoctHon TepMocCTaT TS MOJIMMEPU3ALIUHN:
1 - xomyT; 2— »IeKTpoABHUTaTenb, 3 — pPEAYKTOp, 4 — CalbHUK;
5— ortkuaHOM ©O0aT, 6— Bajg, 7 — KOHTAaKTHBI TEPMOMETD;
8 — kpeika; 9 — runb3a; 10 — xoprryc

3aJaHHasi TeMIeparypa MoJJIep>KUBaeTCs ¢ MOMOLIBI0 Harpepa-
TEJILHOTO 3JIEMEHTa WM 3MEEBUKA, Yepe3 KOTOPBbIM MOJAAETCS XJal-
areHt. st mopaepkaHus MOCTOSAHHOW TEMIIEPATYpPhl CIYyKUT KOH-
TaKTHBIA TEPMOMETpP 7, COCAMHEHHBIN C PEryJupyIOIIUM yCTpPOU-
CTBOM. YPOBEHb XHUJIKOCTH B TEPMOCTATE JOJKEH OBITh TaKHUM,
4yTOOBl MpPH TOPU3OHTAJBHOM TIOJIOKEHUU TUJIb3 C OYThUIKaAMU
BEPXHUU PsIT X BMECTE C YCTPOUCTBOM IIJIsi KPEIUICHUS (XOMYTHI C
OTKHJHBIMU OO0JITAMH) BBICTYIIal M3 Hee. JTO HEOOXOAMMO IS
ya00CTBa yCTAHOBKHU WUJIM 3aMEHBI TUJIb3.

B kauecTBe paboueil KUJKOCTH Yallle BCEr0 MPUMEHSIOT BOAY,
Bo3MOKHO mpumeHneHue pactBopoB NaCl umu CaCl, u macna
(HampuMep, CUIUKOHOBOTO).

Bce peranu TtepMocTrara, CONpPUKACAIOIIMECS C KUIKOCTBIO,
JOJIKHBI OBITh M3TOTOBJIEHBI U3 HEKOPPOIUPYIOLIETO MaTepUalla.

2.5. Mpubopbil 0nsi pabomsbi ¢ sewecmeamu,
yyecmeumersibHbIMU K KUCJ10pO0dy U esiaze eo3dyxa

[Ipu cuHTE3€¢ HEKOTOPHIX MOJUMEPOB B KAaUECTBE KaTaJIU3aToO-
POB WJIM UX KOMIIOHEHTOB MPUMEHSIOTCS BEILECTBA, YPE3BbIYANHO
qyBCTBUTEbHBIE K BO3JICHCTBUIO BJIarM U Kucjopoaa. [Ipucyrcreue
Ja’)K€ HUYTOXXHBIX KOJMYECTB BJArd M KHUCIOPOJa MOXKET 3aMETHO
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CKa3aThCsl Ha AKTHBHOCTH KaTaln3aTopa W HMCKA3UTh PE3yJIbTaThl
peakuuii. MoHOMEpBl U PACTBOPUTEIU JJIsI TAaKUX CHUHTE30B TIIA-
TEJIbHO CYIIAT, a 3aT€M MEPETOHSIIOT B TOKE MHEPTHOTO ra3a. XpaHsT
UX TakXe TOoJ WHEpPTHhIM Ta3oM. Bce paboThl kak ¢ Kara-
Ju3aToOpaMH, TaK U C TMOJATOTOBJICHHBIMU MOHOMEpPaMH M PacTBO-
pUTENISIMU TPEOYIOT 0COOBIX TPUEMOB U CTHIEMATBHBIX TPUOOPOB.

XpaHeHne pacTBopuTeneM U  MOHOMEpPOB B
aTmocdepe UHepTHOro rasa

JUist XpaHeHusi MOATOTOBIEHHBIX [JIs pabOThl MOHOMEpPOB U
pacTBopuTene B aTMochepe MHEPTHOTO Ta3a MOXKHO MPUMEHSTH
IpUOOPHI PA3IMUHBIX KOHCTPYKIIUMA.

Ha puc. 9a uzobpaxen cocys ¢ cuponHoi Tpyokoit. Koncrpyk-
s TPEXXOJOBBIX KpaHOB 3 00EeCIeYMBAET BO3MOXKHOCTh OTJIEIb-
HOM MPOJYBKM WHEPTHBIM Ta30M COEJAMHUTEIbHBIX JIMHUM Tepen
HAMlOJJHEHHEM €ro pacTBOPUTENEM WM Tepel NepeIuBaHueM
MOCJICTHETO 10 Ha3HaueHWio (uepe3 cudoHHYI0 TpyOKy 2 Mo
JCHCTBUEM JaBJICHUS HHEPTHOTO Ta3a).

Cocyn, uzoOpaxeHHbli Ha puc. 90, cHaOXeH OJHUM TpeX-
XOJIOBBIM KpaHOM 3 W npunuindpoBaHHOW NpoOkoi 5. Ero MoxXHO
JErKO MPUCOCAUHUTH K MPUOOPY JUIS MEPETOHKH, YTO HCKIIOYaeT
HEOOXOAUMOCTh TMEpeNIMBaHus >KUAKOCTH. BemiectBo U3 cocynaa
OTOMPAIOT ¢ TTOMOIIBI0O MEIUIIMHCKOTO HITIpUIla yepe3 ropyio 6. Bo
n30exxaHue MPOHUKHOBEHUS MPU ATOM B COCYJl HApYKHOTO BO3/ayXa
yepes KpaH 3 B HETO MOJIat0T UHEPTHBIN ras.

Jlis ynaneHusi OKKIIFOJUPOBAHHBIX KHUCIIOPOJA W BIArd COCYIbI
nepe 3armoJIHEHUEM >KHJIKOCTBIO MOABEPraloT «TPEHUPOBKE», CO3/1a-
Basi B HUX pa3peKeHUE MACISIHBIM BaKyyM-HaCOCOM M HarpeBaHUE HaJl
anekTporuTkoi B Teuenne 20-30 mun npumepno o 200°C, mocne
Yero COCyJ1 3aloJHSII0T OCYIHICHHBIM U OYUIIICHHBIM UHEPTHBIM ra30M
(a3oTom, aprorom). Takyro omeparuio moBTopstoT 2—3 pasa. [locie
3alOTHEHUS COCyJa PACTBOPUTENIEM MJIM MOHOMEPOM B HEM CO3/AIOT
naBlicHHE WHEpTHOTO rasza mopsaka 0,113 MIla, uTtoOsr mpegoTBpa-
TUTh TPOHUKHOBEHHUE aTMOC(HEPHOTO BO3ayXa Yepe3 MUTUQHI.
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Puc. 9. Cocynbl mis XpaHEHUsS pacTBOPHUTEIICH W MOHOMEPOB
B arMmocdepe uHepTHOro rasza: 1-— konba; 2 — cudonnas TpyoOxa,
3 — TpexX00BOM KpaH; 4 — cocyn; 5 — mpodka; 6 — ropyio

XpaHeHUe U JO3MPOBKA KATAJU3ATOPOB HA OCHOBE MeETAJLI-
OpPraHUYecKUuX CcoeAuHeHui. JIuThii- U aITOMUHUHAOPTAaHUYECKUE
COEIMHEHUSI, & TAKXKE KaTalu3aTOPhl, IIPUTOTOBIECHHBIE HA UX OCHOBE,
XpaHAT B aTMocdepe mHepTHOro raza B cocynax Illnenka (puc. 10)
WM B 3amasHHBIX amnyiax (puc. 11), moaBeprHyTHIX IpeaBapH-
TEJIbHOM «TPEHUPOBKEY.

Puc. 10. Cocyn lllnenka Puc. 11. Amnyna juist XxpaHeHus
METAJUIOPraHUYEeCKUX COEAMHEHUI:
1 — amrmryia; 2 — MarHUTHBINA 0OCK;
3 — eperopojiKa ¢ KalnuuIsIPHbIM BBICTYIIOM
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DOTH BellecTBa OMAcHBI B OOpallleHHH, MO3TOMY padoTa ¢ HUMHU
TpeOyeT COOMIOACHUS CICIUAIbHBIX MEP MPEIOCTOPOKHOCTH (3aIIHT-
HBIM IIMMTOK HA JIMIIO, KOXKaHbIE MepyYaTKH). PacTBOPBI 3THX COCIH-
HEHMIl MEHee OIacHBI, OJIHAKO MpU paboOTe C HUMHU TaKXke HeoOXo-
JTUMO TIPUHUMATH BCE MEPHI IIPEIOCTOPOKHOCTH

Puc. 12. IlepenuBanme xuakoctu u3 cocyaa lllmenka: 1-— cocyn
[lInenka; 2—4 — TpeXXOA0BBIC KPaHbI, 5 — peaKIIMOHHAs KoJi0a

Puc. 13. 3anonnenne ammnyn B atrMocdepe HWHEPTHOTO rasa:
1 — mupokas npobupka ¢ NpUUUTHPOBAHHON MPOOKON U OOKOBBIM
OTPOCTKOM; 2 — TPEXXOJ0BOM KpaH; 3 — MarHUTHBIA Ooek; 4 — mepe-
rOpoJiKa ¢ KalWJUIIPHBIM BBICTYIIOM; 5 — aMIIyJla C BEILIECTBOM
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Ot6upath BemecTBa W3 cocyna IllneHka MOXHO MO YacTsM.
Cocyn lllneHka HaKJIOHSIOT U TIEPEIUBAIOT HEOOXOAMMOE ISl PaOOTHI
KOJIMYECTBO JKUJIKOCTH B OOKOBOM IpayMpOBaHHBIN OTPOCTOK. 3aTeM
KpaH 00OKOBOTO OTPOCTKA MPUCOSAUHSIIOT BCTHIK IMOCPEIACTBOM OTpE3-
Ka PEe3MHOBOM TPYOKH K TPEXXO0J0BOMY KpaHy PEaKIIMOHHOTO cOocyza
u 3akperisaroT cocyd lllmeHka TakuM 00pa3oM, YTOOBI OOKOBOM
OTPOCTOK HaXOJHWJICS B BEPTUKAIBHOM ToJIokeHHH (puc. 12). CHavana
MPOJIyBAIOT UHEPTHBIM T'a30M COEAMHEHHBIE OTPOCTKH KPAHOB, 3aT€M
CTaBsIT KpaHbl B TIOJIOKEHHE, coolmarimiee cocya Illnenka ¢
peakTopoM, MoBOpauuBas cHauajga kpaH 4, a 3arem kpaH 3. Ilepe-
JIMBaHKE MPOU3BOAAT MO/ IaBJICHUEM HHEPTHOTO ra3a, MoJaBaeMoro B
cocyn llInenka yepes kiamna /.

[Tepen orcoenuuenueM cocyna lllnenka oT peakiiIMOHHOTO cocya
KaHAJIbl COCAUHUTEIBHBIX OTPOCTKOB KPAaHOB HEOOXOAMMO MPOMBITh
CYXHUM PacCTBOPHUTEIIEM.

BemecTBo, KOTOpoe XpaHAT B 3amasHHOM amiryne (cMm. puc. 11),
CJIeyeT UCIOJIb30BaTh BCE Cpa3y, TaK KaK BCKPBITYIO aMITyJly BTOpPOM
pa3 3amasTh Hellb3s. [Ipyn He0OX0IMMOCTH HCITOIB30BaTh BEIIECTBO 1O
4acTAM €ro HYXHO «pacdacoBaTb» B 00Jie€ MEIKYI «Tapy» —
HeOOoIbIIMe MMIapooOpa3Hbie aMIyJibl, pa3Mep KOTOPHIX JOJKEH
COOTBETCTBOBATh KOJIMYECTBY BEIIECTBA, HEOOXOIUMOMY JIJIsI OJHOTO
ompiTa (IUaMeTp MmIapuka OOBIYHO cocTaBisieT 4-8 MM, iuHA
KamwuiapHord dactu 10-15 cm). [lns 3amoiHEHHMsS aMIyJoK Be-
IICCTBOM HX MOMEIIAIOT B MIUPOKYIO MPOOUPKY, UMEIOITYIO TTPHUIILIN-
(doBaHHYIO0 TPOOKY C TPEXXOJOBBIM KPAaHOM M OOKOBOIl OTPOCTOK CO
oM (puc. 13). CymMmapHbIii 00beM aMITylT JIOJDKEH OBITH JTOCTa-
TOYHBIM JIJIs1 BCETO KOJIMYECTBA BEIIECTBA, BHOCUMOTO B IPOOUPKY.

C nomomipto nuiuda k O0KOBOMY OTPOCTKY IpoOupku 1 mpucoe-
TUHSIOT OOKOBOM OTPOCTOK aMmyJsibl C BEIIECTBOM O. 3aTeM Iio-
CPEJICTBOM KpaHa 2 COEOUHSIOT TPOOHPKY IOMEPEMEHHO C BaKy-
YMHOM JIMHUEM W C JIMHUEd WHEPTHOIO Ta3a, YE€M JIOCTUTarOT
yAaJIeHUs U3 NpOOMPKH U aMITyJIOK Bo3ayxa. B armocdepe nneptHoro
raza ¢ TIOMOINBIO MAarHUTHOTO OOWKa pa3OMBalOT TEPETOPOJKY B
OOKOBOM OTPOCTKE aMmmyJibl M, OXJAIUB COJCPKUMOE AamIlyJibl B
cocyne /proapa, co3mpatoT B mpruboOpe OCTaTOUHOE JABJICHUE MOpsIKa
1,3-1,6 Ila, mocie Yero KpaH 3aKpbIBAIOT. 3aTeM COACPKUMOE
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aMIIyjbl MEPEIUBAIOT B IPOOHMPKY U OCTOPOXKHO BITYCKAaIOT B HEE
UHEPTHBIN Ta3. HaxomuBimasicss B mpoOMpKe >KUIKOCTh 3aTATUBACTCS
IIPY 3TOM B KPYIJIBIC aMITyJibl. AMITYJIbl BRIHMMAIOT U3 MPOOUPKHU, H
KaluUIIphl MIEPEManBalOT Ha MUKporopeike. IIpoOupky u amiryiy
IPOMBIBAIOT CYXHM pPacTBOpUTEIEM. Maccy BeIIecTBa, B KaxKIOH
amIyJie OIpeaeisaioT 0 Pa3HOCTH MacC MyCTOW M 3allasHHON aMITyJIb
C BEIIECTBOM (C OTIassHHBIM KOHIIOM Kamunspal).

JlJis u3BJI€UEHHUs BEIHICCTBA M3 aMIIyJbl €€ Pa30MBalOT B peak-
IIHOHHOM COCY/JI€ C IIOMOIIbI0 OO¥Ka.

3. BbigpeneHune nonnmepos

B pesynbpTaTe mnoauMepuzalvu MPOAYKT PEaKIMU MOXKET OBITh
MOJIy4eH B BHUJE PacTBOpPA, CYCIEH3UHU, rejaeoOpa3sHoM Macchl, conep-
Kale HaOyXIMH B pPAaCTBOPUTENE TMOJUMEDP, AIMYJIbCHUH, KECTKOMN
TBEPJAOM Macchl WM B BHJAC JIETKO (QWIBTPYIOUIETOCsS TpaHyIu-
poBaHHOTO BemiecTBa. [lepBble deThipe ciiydasi TpeOyIOT CIelualib-
HOT'O pacCMOTPEHUH.

A. PacTBOp

PactBop monumepa MOKET ObITh TOJIy4eH HEMOCPEACTBEHHO MPH
nonuMepuzaunu. J[Jig BeIACICHUS MOJMMEPA PACTBOP CMEMIMBAIOT C
KUJIKOCTBIO, KOTOPasi HE paCTBOPAET MOJUMEDP, HO CMEMIUBAETCS C €TO
pactBoputeneM. OcaxJIeHHE CIEAYET MPOBOJUTH MPU IHEPTUYHOM
nepeMeIIMBaHiy, 4ToObl M30ekaTh 00pa3oBaHUS OOJBIIOIO KyCKa
noJIMMEepa, KOTOPBIM MOXKET 3aXBaTUTh 4acTh pacTBopa. [IpombIBKY
nojauMepa I YAAJIEHUsST TOCJIEAHUX CJIEJOB  PAcTBOPHUTEIS,
NOOOYHBIX MPOAYKTOB WU MOHOMEpa MPOBOAST B BBICOKOCKOPOCTHOM
Memanike. PacTBopuTesb MOXKHO yAalsiTh TakKKe BbIJIEPKUBAHUEM
oJIMMEpa B HEPACTBOPSAIOUIEH KUJIKOCTH C MOCHEAYIOIIUM Harpepa-
HUEM B BaKyyMe.

b. CycneH3umn u 3MyJIbCHHA

KosmonaHeie CyCrieH3un 4acTo MOJyYaroTCs PU MOJTUMEPU3ALUU
BUHWIBbHBIX coequHeHui. CyCneH3uu paspyliaroT 100aBjICHUEM Be-
IIECTB, AUCCOIUUPYIONINX HA UOUBI, TAKUX, KAK KBACIbl, XJIOPUCTHIMI
HATpHUH, COJIsTHAsE KUCIO0Ta U T. . [lonmumepsl 00BIMHO OCaX)AAIOTCS B
BHUJIE TBOPOXHMCTOIO OCAJIKa, MOXOXKEro Ha CBIPKOBYKD MAacCy; €ro
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OTQUIBTPOBBIBAIOT, TUIATEIBHO MPOMBIBAIOT BOJAOW U BBICYIIMBAIOT.
Hedunprpyromuecs CycreH3uu OTACINSIOT IEHTPUDYTUPOBAHUEM.

B. I'esieo0pa3Hbie MacChl

WNHorna npu MOJUMKOHICHCAIIMU Ha TpaHuIle pa3aena ¢a3 KoHeu-
HBIA MPOAYKT BBIJICISACTCS B BHJIC SMYJIBLCUH pacTBOpa mojmMmepa (v
CHJIbHO HaOyXIIero rejis) B Boje. Takue 3MYJIbCHH PEKOMEHIYETCS
pa3pyuiaTh OTTOHKOM PacTBOPUTEINSI B CTpyE IMapa WUiu J00aBICHUEM
KAKOTO-TM00 OPraHUYECKOTO BEIIECTBA, HE PACTBOPSIOLIETO MOIUMED.
['eneoOpa3Hyto Maccy OCa)KJICHHOIO MOJIMMEpa JIydllle BCEro Moep-
KUBATh WA SHEPTUYHO MEPEMENINBATh B KHUJKOCTH, HE PACTBOPSIIO-
1€l MoJUMeEp; TaKUM IYyTEM MOXHO YAQJIUTh reneoOpas3yromuil pac-
TBOPHUTENH U MOJYYUTh PUIBTPYIONIMICS TBEPbI ocanok. Kpome To-
ro, pacTBOPUTEb MOXKHO YJAJWTh YIAPUBAHUEM WA OTITOHKOM C
BOJISIHBIM IIapOM, MPHUYEM OCTAETCS IMOJMMEP B TBEPIAOM COCTOSHUU
(pasgen I).

I'. Teepaast macca

[Tonmumep, MoONMy4YEeHHBIM B BUJIE TBEPAOM MACCHI, YACTO MOXKHO
oOpabaThIBaTh HemocpeacTBeHHO. OTHAKO AJi Y100CTBa 00paOOTKH U
YIAJCHUSI BO3MOKHBIX 3arpsi3HCHUM TIOJMMEP MOXHO CHadajia
M3MEIIbYUTh, UCTOJIb3Ys TSHKEIbIM HOX W MOJOTOK WA MAJICHBKUN
TOMOPUK. 3aT€M KPOIIKY 3arpy»aroT B MEJIbHUILY Yalieis u ApoosT
710 KEJIaTeIbHOU CTENeHU u3MenbueHus. [locnenuss onepanus MOXeT
OCJIO)KHUTBCA TE€M, UTO B PE3YJIbTATE BBIIACICHUS TEIUIA B MEJIBLHUIIEC
MOJMMEP HAYHET IUIABUTHCA. /s mpesoTBpalleHus 3TOro IIpu
U3MEJIbYCHUH TIOJIUMEPA T00ABISIOT CYXOil JIeT.

4. PacTBOpeHMe nonmumepoB

MHorue mnoauMepsl PAacTBOPUMBI B OPraHUYECKHX CpEAax;
OOBIYHO  MPOU3BOMST  THIATEJIbHBIE  ONpEICICHUsI  CIEKTpa
PACTBOPUMOCTH BHOBb MOJYYECHHBIX MOJUMEPOB. OJHAKO HUMEIOTCS
JBa MPU3HAKA, XapAKTEPHBIX IJI1 PaCTBOPOB IMOJIUMEPOB, KOTOPHIE
OTJIMYAIOT UX OT OOBIYHBIX PACTBOPOB OPTaHUYECKUX COCTUHEHUM.
[Tonmmmepsbl BCIIEJACTBHE OOJBIIOrO pasMepa HUX MOJIEKYI
paCTBOPAIOTCA MEIJIEHHO, W PAaCTBOPBI, IIOJYYECHHBIE TaKUM
00pa3oMm, SABJISIOTCS KpailHe BSI3KUMHU.
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BBICOKOBSI3KHE  pacTBOpPBI  XapaKTEpHbl I IOJUMEPOB
JUHENHOU CTPYKTYpbL. [lonuMepsl pa3BETBIEHHOIO CTPOEHUSI MOTYT
00pa30BBIBATh PACTBOPHI C HU3KOM BSA3KOCTHIO. Eciu monumep npu
JJIATEIIBHOM CONPUKOCHOBEHUHU C PACTBOPUTEISAMHU HE PACTBOPSIETCA
MOJHOCTHIO, HO CHUJIBHO B HUX HaOyXaeT, 3TO CBUJETEIbCTBYET O
HAIWYNAU CIIUTON TPEXMEPHOU CTPYKTYPHI.

3HAUYUTEIBHOTO ITOBBIMIEHUSI CKOPOCTH PACTBOPEHUS MOXKHO
TOOHTBCS, UCTIOJIB3Ysl MEIIANIKy ¢ pexXynuM auckom (puc. 14); ona
COCTOMT W3 CTaJbHOIO CTEPXKHS, OKAHUYMBAIOLIETOCS CTAJbHBIM
JWCKOM, BpaljamomuMcs ¢ OosblIod  ckopocThbio. MHorma
MOJyYEHHBIE PACTBOPHl HE MOTYT OBITh OYHUIIEHBI OT 3arpsi3HCHUU
bunbTpOBaHNEM, €CJIM OHU HE pazdaBiieHbl. [lonmydeHHBIE BS3KHE
pacTBOPHI PUIABTPYIOT MO TaBJICHUEM.

/1

2

Puc. 14. Memanka ¢ pexxyium JUcKoM: 1 — cTepikeHb U3 HeprKaBeroulen
cranu; 2 — cranbHOM auck auamerpoM 20—50 MM, TommuHON 3—-5 MM

PactBopuMBIE€ MOJIMMEpHI, MOJIYyYEHHBIE B JII0OOW (opme, oum-
1Ial0T, NEPEBOAS MX B PACTBOPBI, KOTOpPHIE 3aTeM (PHIBTPYIOT WU
HEHTPUPYTUPYIOT U BBICAXKUBAIOT MyTEM MPUIMBAHUSA B HEPACTBO-
pUTENb TPU SHEPTUYHOM MEPEMEIIMBAHUM, YTOOBI MOIYUYUTh TPaHY-
JIMPOBAHHBIA TPOAYKT.
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5. NMepepaboTka nonmmepos

Meroasl nepepabOTKU MOJUMEPOB MOXKHO pa3JeIuTh Ha JIBE
KAaTerOpUU: METObI IJIABJICHHUS U METO/bI PACTBOPEHUSL.

5.1. MemoObI nnaesieHuUs

[Ipu Takoit mepepabOTKe MOJMMEP HArpeBalOT M0 IUIABJICHHUS,
OPUAAIOT eMY KeJIaTelabHyo GopMy B CHElUaIbHBIX (popMax u 3aTem
OXJIAXKJIAIOT. DTa METOJMKa MPUMEHHWMA, OUYEBHUJHO, TOJBKO K TEM
MOJIMMEPAM, KOTOpPBIE OCTAIOTCS CTAaOWJIBHBIMH TPH TeMIepaTypax,
HECKOJIBKO MPEBBIIAIOMINX TEMIIEPATYPY UX IUIABICHUS.

A. @opMoBaHUeE IJIEHOK U3 PACILIABA

JInsi OpUroTOBIIEHUST HEOOJBIIMX IUIEHOK U3 TOJIMMEpPOB B
1a00paTOPHBIX YCIOBUSAX MOXKHO HCIOJIB30BaTh PYYHOM Tpecc,
noka3aHHbIN Ha puc. 15. [InuTel mpecca HarpeBarOTCs JIEKTPUUECCKUM
TOKOM [0 TEMIIepaTyphl, OJU3KON K TemIepaType IUIaBICHUS
nojMMepa, KoTopas OIpeenseTrcss IpeaBaputenbHo. Hebonbimnoit
KyCOK TIOJIUMEpa MOMEIIAIOT B IIEHTP JIMCTA M3 aTFOMUHUEBON (WMIH
MEIHOM, eClIM TeMmIepaTypa IniaBicHus noiaumepa Beime 250 °C)
donbru pazmepom 10*10 cm. 3arem oOpaser] HaKpbIBAIOT JIPYTUM
JUCTOM (POJIBTY ¥ TOMEMIAIOT MEXK]Ty TJIMTaMU IIpecca.

Puc. 15. JTaGopaTopHsIii mpecc
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[Ipy HEOOXOAMMOCTH MOXXHO TIOJy4YaTh IUICHKHA 3aJaHHOMN
TOJIIIMHBI, IOMeIIas MEXJIy JaucTamMud (OJIbId METaUTMYEeCKUM
BKJIJIBINI HYKHOW ()OPMBI ¥ TOJIIITUHBI.

[LMTBl  OpPMKUMAIOTCS  TUAPABIMYECKHM  JOMKPaTOM U
npuOanu3uTeNbHO B TeueHHe 30 CeKk MOIIepKUBACTCS JIaBJICHUE
150-280 at. Ilocne maBimeHuss Goabry BBHIHUMAIOT M OXJIaXKJIAIOT
BOJIOM WJIM OCTaBJSIOT Ha XOJOAHOU METAJUIMYECKON IUIACTUHKE IO
MOJIHOT'O OCTBIBAHUS. 3aTeM KYCKH (DOJIBIY Pa3HUMAIOT U U3BJICKAIOT
IJICHKY.

Ecnu mnneHka Hempo3padHash WM TMOJUMEP CIUIABWICA HE
MOJIHOCTBIO, TO 3TO 3HAYMUT, YTO TemIilepaTypa Oblia HEJOCTATOYHO
BbICOKA. ECIIM MJI€HKa CIMIIKOM TOHKas W MPOSBISIET YPE3MEPHYIO
TEKYUY€CTb WU XPYIKOCTh, 3TO 3HAYUT, UTO IIPECC MEePETPET.

NHorna miaeHKy TPYyJAHO OTAEIUTb OT (osbru. B 3ToM ciyuae
Gboabry MOXHO yAaJuTh PACTBOPEHHEM, €CIH IIOJUMEp He
W3MEHSETCS IO JICUCTBUEM IIIEJI0OYN WIN KUCIIOTHI.

OtaeneHui0 MJIEHKW IOMOraeT Takke MNpeIBapUTEIbHOE CMa-
3pIBaHUE (POJIBTM CMAa3KOW MIIM OXJaKJeHHe Bceil mauku ((dosbra c
IJICHKOI) B XOJIOJHOM BOJE.

[Iytem wuccienoBaHMsl IUJICHKH MOJIMMEpa MOXXHO TOJYUYUTh
MHOTO I[I€HHBIX CBEIEHUU. Tak, HampuMep, Ka4eCTBECHHAs OICHKa
IPOYHOCTH (MJIM OTCYTCTBHE €€) MOJXKET JIaTh yKa3aHue, o0jagacet
JY TIOJIMMEP JOCTATOYHBIM MOJIEKYJISIPHBIM BecoM. CriocOOHOCTh K
BBITSDKKE MOXKET OBITh MPOJAEMOHCTPUPOBAHA HA TOJIOCKAX TIJICHKH,
a 00pasilbl BBITAHYTOM IUICHKH OY€HBb YJIOOHBI JJIsi OINpEACICHUS
TOYKH IIJIaBJICHUS KPUCTAJLUIUTOB.

b. U3roroBJieHHMe JUTHIX U MPECCOBAHHBIX 00pa30B

OOpas3ipl U3 MOJUMEPOB (Takue, Kak OpyCKH, KOJIbIIA, YAIIKH U
T. JI.) MOTYT OBITh M3TOTOBJICHBI WJIW JINThEM IIOJ AABICHUEM WU
MIPECCOBAHUEM MO/ IaBJICHUEM.

JIuTbe moj JaBJICHUEM IPOU3BOAMUTCS B MaIllMHE, COCTOSIICH U3
(hOpMOBOYHOM KaMephl, B KOTOPYIO BBIJIABIMBACTCS pacCIlIaBICHHBIN
nonuMmep. Takas marmHa 111 U3roTOBJIEHUS BOCBMU OPYCKOB ITOKa-
3aHa Ha puc. 16, a Ha puc. 17 uzobpaxena npecc-popma. PopMoOBOU-
Has kamepa (mpecc-opma) COCTOUT M3 ABYX TOJCTHIX IJIACTHHOK, B
KOTOPBIX UMEIOTCS MOJIOCTH HY>KHOU (POPMBI.
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Puc. 16. UYepBsiunas juTheBas MamiuHa JUISI  TIOJUMEPHBIX
MaTepuayiioB. 1 U 2 — IPUBOJBI TOCTYMATEIHLHOTO M BPAIIATEIHLHOTO
JNBYOKCHHI dYepBsKa, 3 — 4YepBsIK (MpU IUIACTHKAIMK MaTepHhalia
COBEpINAeT BpaIlaTeIbHOE U MEUICHHOE TOCTYIATEIhbHOE ABUKCHUE
BIIPaBO; TP HArHeTaHWUM MaTepuaia B ¢GopMmy — ObICTpoe
MOCTYTIATENIbHOE JBM)KEHUE BIIEBO); 4 — OyHKep; 5 — HarpeBaeMbli
MaTepuasl; 6 — pacIulaBieHHBIA Marepuan; [ — o0orpeBaeMbIit
nuauHap; 8 — odorpesarenu; 9 — nmurbeBas popma; 10 — uznenue
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Puc. 17. Cxemarnueckoe un3o00pakeHue mpecc-Gpopmbl: 1 — moIOCTh
dbopMBbI, HANIOJIHEHHAS TEPMOPEAKTHUBHBIM MaTepHaJIOM; 2 — HaIlpaB-
JISIOIIME IIHTIBI; 3 — 3ayceHell; 4 — copMOBaHHOE U3/ETHE

Crnenyer OTMETUTh, YTO AaXe MPOCTEUIINE U3 TAKWUX alapaToB

JOCTaTOYHO Joporu. IIpeccoBanue moj AaBJIEHUEM MPOCTHIX Mpea-
METOB, TaKMX, KaK OpYCKH U IUIACTUHKH, MOXXHO IPOU3BOIUTH Ha
IIPOCTOM H JIETKO JIOCTYIHOM 000pyaoBaHuu. Iloaumep 3arpyxarT B
npecc-popMy, B 3aTe€M B OTBEPCTHE €€ BBOJIUTCS IMOPIICHb. UTOOBI
pacIUiaBuTh TOJUMeEp, Tpecc-popma HarpeBaeTcs CHapyku, HaIlpu-
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MEp, DJEKTPUUYECKUM JIEHTOYHBIM HarpeBareneM. s ymioTHeHus
MOJIMMEPA Ha MOPIIEHb OKA3bIBACTCS NABICHUE, CO3/IaBa€MOE MPU MO-
MOIIM Tpecca. ANMapar OXJaXAalT, HUKHIO IUIACTUHKY W TOp-
HIEHb YJAJSIOT, a OTIITAMIIOBaHHBIM 00pa3ell BBIKOJIAYMBAIOT U3

npecc-(popmal.

B. IIpsinenune u3 pacmiasa

[IpocTeiimum cnocoOoM MoJy4eHUsI KOPOTKUX OTPE3KOB BOJIOKHA
SABJIIETCS BBITATUBAHUE HUTEW BPYUYHYIO.

[ToruMep paciUIaBisilOT B MPOOUPKE W HUTH BBITSITHBAIOT TPHU
IIOMOIIY CTEKJISIHHOM Majoyku. IIpocTenimmmM MeXaHu4eCKUM CII0CO-
OOM TMOJYyYEeHHUS] HEMPEPBIBHBIX HUTEH SIBISETCS CICTYIONIUNA: MOJH-
Mep MOMEIIAI0T B 000TrpeBaeMblidl CTaIbHON TOJICTOCTEHHBIN ITUIUHIID,
B KOTOPOM XOJMUT IMOPILIEHb, NPUBOAVMMBIA B JBUXKECHUE THIPAB-
JTUYECKUM TUTyH)XXEpPOM, U HuMeeTcs (uiibepa — MAJICHBKUM TUCK C
OJIHAM WJIU HECKOJIBKUMHU OTBepcTHsAMU (puc. 18).
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Puc. 18. Annapar s npsajneHus u3 paciuiaBa: 1 — rujgpaBiandeckuit
npecc; 2 — NopuieHb; 3 — UWIMHAP; 4 — HarpeBaTeIbHOE YCTPONCTBO;
S — pacruiaBi€HHBIM TOJKUMEp; 6 — YCTPOMCTBO A MOAJEPKaHUS
bunbsepsl; 7 — puibepa; 8 — HUTH; 9 — 600MHA

21



R
1iicii:d
Qs S v

Puc. 20. Annapat nis npsiAeHusl HUTE U3 pacriaBa

Maccy monumepa mnepesn 3arpy3koi B HHJIMHIAP-TIpecC HeoOxo-
JUMO YIUIOTHUTH, YTOOBI CBECTH K MHUHUMYMY 3axBaT BO3/lyXa, Tak
KaK MOCJIEAHUNA MOXET BbI3BATh U3MEHEHHUE IIBETA WU OOpa30BaHUE
MIy3bIPbKOB B BBITAHYTBHIX HUTSIX. TOHKOM3MEIBUYEHHBIA MOJIUMEDP MO-
KeT OBbITh YIUIOTHEH B HWIMHApPE. bonee mpocThiM, HO MeHee dPdek-
TUBHBIM METOJIOM SIBJISIETCSI TIPECCOBAHUE MOJIMMEPA B OTHOCUTEIBHO
TOJICTbIC TUICHKH, U3 KOTOPBIX 3aTEM OCTPHIM MPOOOYHBIM CBEPIOM
BBIPYOAIOTCSl JMCKM COOTBETCTBYIOIIETO JauamMerpa JUisl TUIOTHOM
YIIAKOBKH B [WJIMHAPE MPAAWILHON MalllnHbl. M3 CTONKU JUCKOB TOJ-
IIMHOM 2,5-5 CM MOXHO TMOJIYYUTh KOJMYECTBO HUTEH, JOCTATOUHOE
IUIS IPEBAPUTEIBHON OLIEHKU UX CBOMCTB.

Jlns npsneHuss HUTEH M3 pacilaBa MOXKET ObITh HMCIOJIb30BaH
Takke npubop, npenacrapieHHbli Ha puc. 20. 3aech 3 — CTEKJISIHHASA
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npooupka auamMeTpoM 2,5 cM, OTTSHyTas KHHM3Y 10 Kanmuiuisipa, 2 —
OKpPY>KaIoIINi MPOOUPKY CTEKISTHHBIA KOXKYX C IBOMHBIMU CTEHKaMHU,
o0orpeBaeMbIil TapaMu KUJIKOCTH, KUTISIIEH B Kojioe 1; Ha 1HE KOXKYy-
Xa UMEETCS OTBEPCTHE, B KOTOPOE BCTABJISIETCS KOHEI Kanuyuisipa 4.

N3MeHeHue TeMIeparypbl KOHIA Kamwuisipa B MPOIECCE BBITS-
TMBaHUSI HUTH PETYJUPYETCs TMepeBIKEHHEM 00orpeBarolieii 6aHu
no Beptukanu. KoHell xanwisipa B Hayalie OMbITAa 3alauBaeTcs s
TOTO, YTOOBI MOCJIE 3arpy3Ku MOJUMEpPa MOKHO OBLIO 3BAKYHUPOBATh
COCyJ W 3amoJiHuTh ero azoroMm (7, 8). Ilocme pacruiaBieHUs TMOJU-
Mepa KOHYMK Kalmwiisgpa OTpe3aloT U HAYMHAIOT BbHIJABIMBATH HE-
MPEPHIBHYIO HUTh MPU YMEPEHHOM JIaBJIeHUU a3oTa. Jlagee HUTh mpo-
XOJIUT Yepe3 HAMPABJISIIONUIUNA POJIUK S U HAMATBIBAETCS Ha HITYJIIO .

I'. [lepepabdoTrka muIACTUPUUUPOBAHHBIX MOJUMEPOB U3
pacinjiaBoB

HNHorja noimmep UMEET OUYE€Hb BHICOKYIO BSI3KOCTh pacIiljiaBa Wiv
OH HECKOJIbKO HECTaOWJIEH MpHU TemIepaType IuiaBieHus. B Takom
CJIy4ae 4acTO CMEUIMBAIOT IMOJUMEP C IIACTU(PUKATOPOM — BBICOKO-
KUISIIEH >KUJKOCThIO, COBMECTUMOW C moiumepom. [lmactuduim-
POBaHHBIM TOJNMMEp IUIABUTCA MpU 0OoJiee HU3ZKOW TemIeparype.
Takum 00Opa3oM, B IPOMBIIUIEHHOCTH NOJIy4YalOT BOJIOKHO U3 psiia BU-
HUJIOBBIX IMOJUMEPOB (HAIIpUMEP, BOJOKHO «CapaH»).

Hanuune minactudukaropos aenaet noaumep o6osee ruOkum. Ec-
JHM 3TO KEJATENIbHO, IIACTU(PUKATOP MOKET OBITh OCTABJIEH B IOJIH-
Mepe Tociie nepepadoTku. B MpOTUBHOM ciiydae €ro 3KCTparupyroT
OPraHUYE€CKUM PaCTBOPUTEIIEM.

. CocTaBjieHre pe3UHOBBIX cMeceil

DnacToMepbl OOBIYHO KCMOIB3YIOTCS C Pa3IuYHBIMU J00aBKaMH,
U TNPUTOTOBJIEHUE PE3UHOBOM CMECH COCTOUT B CMEIICHHH CHIPOTO
nonuMmepa ¢ JooaBkamu. OOBIYHO CMENIEHHUE OCYIIIECTBIISIOT B CIEIU-
aJbHOM CMECHUTEJIE, KOTOPhI MMEET JBa MACCHUBHBIX 000rpEeBaEMbIX
BaJIKa, PACIOJIOKEHHBIX MapajuieIbHO C Y3KHM 3a30pOM. DTHU BaJIKU
BpAIllalOTCSI B MPOTHMBOMOJIOAKHBIX HAMPABJICHUSIX U C Pa3IAYHBIMU
CKOPOCTSIMHU, TaK 4YTO MaTepuall MOJABEPraeTcsi OJJHOBPEMEHHO Iepe-
MEILIMBAIOLIEMY M CTHPAIOIIEMY BO3JEHCTBUIO. B kauecTBe 100aBOK
MPUMEHSIOT CaMbl€ Pa3HOOOpa3HbIE BEIIECTBA, MPUPOJAA KOTOPHIX
3aBUCUT OT HMCIOJIb3yEMOTO MOJMMEpPa U OT HA3HAYEHUS KOHEYHOTO
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npoaykra. Huke mpuBOoauTCs TNepedyeHb 00aBOK, KOTOPBIE YacCTO
UCITIOJIB3YIOTCS JJISI PUTOTOBJICHUST PE3UHOBBIX CMECEH.

1. BynkaHu3yromuii areHT, Hampumep cepa, BMECTE C YCKOpH-
TeJIeM, TaKUM KaK MepKanToOEH30THA30J1, U aKTUBATOPOM WIIUA 3aME/I-
JUTEJIEM.

2. HamonuuTenu — yacTo ynorpeOisieTcs ra3oBas caxa, KoTopas
MOBBIIIAET Pa3pPbIBHYIO MPOYHOCTh M BJACTUYHOCTh. Kpome caxw,
npumensieTcss SiO, ¥ pa3IMIHbIC OKKMCIIBI METAIIIOB.

3. [IlurMeHT — eciau UCHoJIb3yeTCs HE Tra30Basl caxka, APYyroi Ha-
TIOJTHUTEIIh, MPOAYKTY MOKET OBITH MPUJIAH JKeJaTeIbHBIN 1IBET CMe-
IIICHUEM C TUTMEHTOM.

4. Msrautenu — riacTU(GUKATOPHI 7S YIIYUIICHHSI 2JIaCTUYHOCTH.

5. AHTHOKHUCIUTEIU, Takue Kak (eHwlI-B-HadTuiaMuH, s 3a-
IIATHI TOJIUMEPA OT OKHUCIUTEIBLHOTO CTapeHUs, Kak Ipu o0paboTKe,
TaK M MPU dKCIUTyaTaI1H.

5.2. Mony4yeHue u3sdenuli u3 pacmeopoe rnosiuMepos

Ecnu monuMep Henmb3sl pacIijiaBiisiTh WM OH HECTaOWJICH BBIIIE
TEMIIepATYPbI IUIABJICHUS, U3JEINUE MOJTYYAOT U3 €r0 BS3KUX PacTBO-
pOB B JieTyueM pactBopuTeine. M3 Takux pacTBOpPOB MOTYT OBITh
OTJIUTHI TUICHKU WM BBITAHYTHI BOJIOKHA U HUTH. MacCHUBHBIC TIpE.I-
METBI HEJIb3S MOJYYUTh U3 PACTBOPA, TaK KaK YIAICHUE PACTBOPUTENS
CTAaHOBUTCS OYEHb TPYIHBIM, a coxpaHeHue (OpPMbI— TOYTH
HEBO3MOHBIM.

A. IlonyyeHue IJIeHOK METOI0M MOJINBA

PacTBOpBI, HMcHONBb3yeMbIe AJisl OTJIMBKH IUICHOK, MPUTrOTaBINBA-
I0T METOJIaMH, PACCMOTPEHHBIMHU B pazjeine 4.
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Puc. 21. ITonyuenue 1ieHoOK: 1 — cTEKIISIHHAS MaJOYKa; 2 — CTCKJISH-
Had IUIACTUHKA
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OTU pacTBOPHI JNOKHBI OBITh OYEHb BSA3KUMH, UYTOOBI OHU HE
pacTeKaIuCh MO MOBEPXHOCTH, Ha KOTOPOW MPOU3ZBOAMUTCS OTJIMBKA.
Konnentpauuu oxoino 20% o0OBIYHO YAOBJIETBOPUTEIBbHBI, XOTS
MHOI'O€ 3aBHUCHUT OT CBOWCTB NOJMMEpPA. B KOHEYHOM cCYETE TOJIBKO
OIBITHBIM TTyTeM (METOJOM MPO0) MOKHO MO00paTh ONTUMAILHYIO
KOHIIEHTpaluo. [ mosyyeHus TJIEHKH BS3KUUA PacTBOp MOJIUMEpa
HAJIMBAIOT CTEKJISIHHYIO IUIACTUHKY M PABHOMEPHO pacCIpeesioT Ha
Hel ckpeOkoM. TakuMm CKpeOKOM MOKET OBbITh CTEKJISTHHAs MaJiouka,
oOepHyTass Ha OOOMX KOHI[AX TEChMOW B HECKOJBKO PSIOB, IS
IOJTyYCHHsI paBHOMEPHOTo 3a3opa (puc. 21).

(D

Puc. 22. Cxemaruueckoe uzo0pa-
’KEHHUE TPOIIecCa CyXOro MpsiICHUs:
1 — 3arpy3o4Hasi BOpoHKa; 2 — T0-
JUMEpHbIC YelIyWKHu; 3 — Harperas
pemietka; 4 — ropAYdil TOJUMED;
5 — nmosupyromuii Hacoc, 6 — pac-
miaB; / — MHOTOKaHAJIbHBIA MYH]I-
MTYK, 8 — CBEXKECHPSICHHOE BO-
JOKHO; 9 — KaTymIka
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OTnuTyr0 U3 pacTBOpa Chl-
PYIO IUICHKY IMOMEMIAKT B Cy-
IIUIBHBINA BRITSKHOM 1IKad, e
MOJJICPKUBACTCA  MOCTOSTHHAS
TeMrneparypa—  3HAYUTEJIbHO
HIDKE TEMIIEpaTypbl KHUIICHUS
pacTBOpPUTENIs BO M30€KaHUE
o0pa3oBaHusi My3bIpel. 3aTeM
CHHMAIOT BBICYIIEHHYIO IUICHKY
C TUTACTUHKM.

b. Ilpsaaenne u3 pacrBo-
poB

[Ilupoko W3BECTHBI JBA
METOJIa MPEBPALIEHUS] PaCTBOpa
MOJIMMEpPa B BOJIOKHO — CYXO0€ U
MOKpoe mnpsaeHue. [Ipu cyxom
NPSANEHUNA BS3KUM PacTBOpP MO-
JYMEpa TPOJABIUBACTCS 4YeEpe3
busbepbl NPAIUIBHON MalIUHbI
B HarpeThlii ra3 (BO3IyX WU
a30T), TJIe PaCTBOPHUTEIb OBICT-
po ucmapsiercss U o0Opazyercs
HUTh U3 TIOJIUMEPA. DTOT METO]I
OYCHb BaXEH B  TEXHHUKE
(puc. 22). Ilpu mMokpom mpsije-
HUW PACTBOP IMOJUMEPA BIIPHIC-
KMBaeTCa B ocaautelb (He



PacTBOPSIONTUH IMOJMMED), KOTOPHII BBI3BIBAET KOATYIISIIIHIO PaCTBOPA
u oOpa3oBanue HUTH (puc. 23).
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Puc. 23. Cxemarnueckoe n300paxkeHue mnpoiecca MOKporo mpsieHust:
1 - pactBop mnomaumepa; 2— GuiIbTp, 3 — IO3UPYIOIIUA HACOC;
4 — MHOTOKaHaJIbHBIH MYHIIITYK, 5 — OCQJHUTENb, 6 — CBEXeCIps-
JICHHOE BOJIOKHO; / — BaHHA JUIsl KOATrYJISIIMK U OCAXICHUs; 8 — BaHHA
Jutst poMbIBKH; 9 — cymika; 10 — Ha kaTymiKy

Puc. 24. Tlpoctas xomoHka sl cyxoro mnpsaeHus: 1-— dunbepa
U JIMHUA K TOPATWIBHOMY HAcocy; 2 — allOMUHHEBas pacrpeielu-
TenbHas Mydra (meppopupoBaHHas U HAOWTAas CTAILHOU CTPYKKOMH);
3 — MOPTaTMBHOE HAMOTOYHOE YCTpPOMCTBO; 4 — TpyOKa W3 CTekja
nupekc (auamerp 7,5 cM, Beicotra 90 cMm); 5-— MenHas coupaib,
6 — moaayB BO31yXa; / — ropenka

B maGopaTopHBIX yCIOBUSIX MPOBEACHUE CYXOTO MPSICHUS CHITb-
HO 3aTPYJAHEHO BCJEJICTBUE CIOXKHOCTU mpouecca. lIpocrenias
YCTaHOBKA JIJISI TTOJIYY€HUSI HENMPEPHIBHOM HUTHU C COOTBETCTBYIOIIUM
PETYJHUPYIOMIUM YCTPOMCTBOM CTOUT O4Y€Hb J0poro. OaHako s
MOJTY4YEeHHUs HEOOJBIIOT0 KOJMYECTBA HUTEH U3 JIETKO MPSAYIIUXCS
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MOJIMMEPOB, HAMPUMEP U3 COMOJIUMEPOB MOJMAKPUIOHUTPUIIA,
IPUTO/IHA YCTAaHOBKA, TIOKa3aHHas Ha puc. 24.

Kononka nmunoit 90 cm u quametrpom 7,5 CM U3rOTOBJICHA U3 BbI-
COKOKaueCTBEHHOTO cTekJia nupekc. s mpemoTBpamieHusi oOpa-
30BaHUs TYPOYJIEHTHBIX MOTOKOB TOPSIYMI BO3/IyX BIyBaeTCs MO CXe-
Me, H300pakKeHHOMW B HUXHEW yacTu pucyHka. [lommmep BbIaB-
JUBaeTcs B aTMoc(epy ropsyero Bo3ayxa, HalpuMep IIMPULIEM IS
MOJIKO’KHBIX MHBEKIUMA, U HaMaThIBaeTCSI Ha O0OMHY, BpalllarolIyroCs
C IIEPEMEHHON CKOPOCTHIO.

Mokpoe npsiaeHue 0oJiee MPAKTUYHO I MajJoMacIITaOHBIX pa-
00T, XOTsI U 3/1eCh BBIOOP OCaauTeNs, TEMIIEPATYPHI U T. 1. BEChbMa Cy-
IIECTBEH W OMPENEeNAeT KaueCTBO MOJydyaeMoro BoJiokHa. OCOOEHHO
BaXXEH BBIOOP OcaauTeNIbHOW BaHHBI. Ee ciaenyeT noaduparh sl Kax-
JIOTO CiIy4asi ONbITHBIM IyTeM. OcaxieHue HE JOJLKHO OBITh CIUII-
KOM pPE3KuM, TaK KaK HMHA4e IOJydaeTcs Mopucras ciabasi HUTb.
YUT00BI JOCTUYL MEJJIEHHOTO OCAXKJICHUS, HEOOXOMMO OpaTh MIOXOH
pactBoputenb. Hampumep, u3 pacTBopa MojuMepa B JIUMETHII-
dbopMamMusie XOpOIIO BBITSITUBAIOTCS HUTH B JIUMETHI(POpMaAMUJIE,
pa30aBIEHHOM BOJOM.

6. XapakTepucTtuka nonmmepa

Muorue ¢Qusnyeckue CBOWCTBA IMOJIMMEPOB, TaKUe, Kak Mpod-
HOCTb, IUIACTUYHOCTH, AJIACTUYHOCTb, BS3KOCTh U T. 1., HAXOAATCA B
MPSAMOM 3aBUCUMOCTH OT BBICOKOT'O MOJIEKYJIIPHOTO BECa MOJIUMEPA.
Kpowme Toro, nommmepsl HEOZHOPOAHBI 110 MOJEKYJISIPHBIM BECaM, 4TO
BEChbMA YCJIOKHSIET MX M3YYCHHE. BOJIBIIMHCTBO CTaHIAPTHBIX MpHE-
MOB, UCHOJIb3YEMBIX JJII XapPaKTEPUCTUKU OPTAHUYECKHX BEIIECTB, B
NPUMEHEHUH K MOJUMEPAM JOJDKHO OBITh BHJIOW3MEHEHO WIIH
3aMEHEHO CNEUUAIBHBIMU METOIAMMU.

XapaKkTepUCTUKA TOJHUMEPA — 3TO 3aJada, K KOTOpPOMl HeoOXo-
JAMO TOJAXOJUATh BO MHOTHX CIy4asiX C YYETOM THUIIA U HA3HAYCHUS
oJIMMeEpa, MOJIekKAIIEro uccieaoBanuto. [IpuBenem onuH npumep: B
aMOp(HOM TMOJUMEPE HEJb3s OMPEACIUTh UCTUHHYIO TOUKY ILJIaBJie-
HUA; T€M HE MEHEE TaKOW MaTepual MOXET OBITh OXapaKTepHu30BaH
TeMIepaTypoi (Wi TeMmMuepaTypHO 00JacThi0), NMPU KOTOPOW OH
pa3MsrdaeTcss Wid NOJIHOCTBIO pacIUIaBIIAeTCs, MoAaaeTcs (opmo-
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BaHMIO WJIM HAYMHAET MEHATh (POopMy MO ACHCTBUEM OINpeeICHHON
Harpy3ku. OAuH M TOT ke oOpasell MoJuMepa MOXKET MPOSIBIATH
YKa3aHHbIE W3MEHCHMS IIPU PA3JIMYHBIX TEMIEparypax, U B 3aBH-
CUMOCTHM OT Kpyra BOIIPOCOB, HMHTEPECYIOIINX HCCIEN0BATEIEH,
KOKIBIM U3 HUX MOJYy4aeT HEOOXOJMMbIE XapaKTEPUCTUKU TEPMHU-
YECKUX CBOMCTB maTepuana. Takum oOpa3oMm, MPUBOAS PE3yJbTaThl
UCCJIEAOBaHUsA, HEOOXOJUMO YyKa3zaThb YCIOBHUS, TMpPH KOTOPBIX
MIPOU3BOAMIINCH ONPENEIICHUs JAHHOTO CBOMCTBA. Ecimu u3yyaemoe
CBOMCTBO sBJIsIETCS (DYHKIMEH MOJEKYJISIPHOTO Beca WM pacipe-
JeJICHUSI TI0 MOJICKYJISIPHBIM BecaM B 00pasiie, TO 3TU JaHHBIE COCTaB-
JISIFOT YacTh YCIIOBUM M3MEPEHUM, O KOTOPBIX UJIET peub. K cuactsio,
OOJBIIMHCTBO (PU3NYECKUX CBOMCTB JAHHOTO MOJHUMEpPa M3MEHSIETCS
OYECHb MajJi0 WM BOOOIIE HE HU3MEHSETCSA, KOrja MOJIMMEpP HMEET
JIOBOJILHO BBICOKHM CPEIHUN MOJIEKYJIAPHBIN BEC.

B Hacrosimee BpeMs paszpaboTaH psaa MOAPOOHBIX METOIOB
OIPENICIIEHUS OTACIBHBIX XapaKTEPUCTUK MMOJIUMEPOB, OJHAKO TOJIBKO
HEKOTOpbIE K3 OCHOBHBIX CBOWCTB IMOJUMEpAa MOTYT OBITh
WCIIOJIb30BaHbl KaK OTHpPAaBHBIC IS UX (PU3MUECKUX U XUMHUYECKUX
XapakTepUCTUK. B mepByro ouepeap MTOKHBI OBITh ONPEACIICHBI
TEPMUYECKUE CBOMCTBA, T. €. TEMIIEpATypa, NMPU KOTOPOH MOJUMEDP
IOJIHOCThIO pacmuiaBisgercs u Teuer (Ty), Temmeparypa ero pas-
MSATYCHHS, TeMIlepaTypa IniaBicHUus KpuctamuToB (T,) u Temrre-
parypa ctekioBanus (TQ). Ipyrumu XapakTepuCTHKaMH IOJIUMEpPA
ABJIAKOTCS CPEOHUM MOJIEKYJISIPHBIM BEC, CTENEHb KPUCTAJUIMYHOCTH
UM aMOP(PHOCTH, CIIEKTP PaCTBOPUMOCTH M XMMHUUYECKas CTPYKTypa.

6.1. OnpedeneHue MoOJIEKYJISIPHO20 eeca

[Tpu ompexneneHUM MOJIEKYJISIPHOTO Beca MOJUMEPA OOBIUHO MO-
JAy4aroT CPEeHUN MOJEKYJISPHBIA BEC BCEX COCTABISIOIIMUX IMOIUMED
MOJIeKyJI. THI MOJTYy4EeHHOTO CPEeIHEro MOJIEKYJISIPHOTO Beca 3aBUCUT
OT MPUMEHSIEMOro MeToja omnpeneneHus. Haunbonee obmmmu cpen-

HUMH MOJICKYJISIPHBIMM BECaMU SIBJISIIOTCS cpeaHedyuciaoBoit M, wu

cpennesecosoit M, .
OHM onpenenstoTcs Kak
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M, =3ZNM /3N,

. : (6.2)
Mo = 2NM “/ZNM,

rae N — 4ucino MoJieKys ¢ MOJIEKYISIPHBIM Becom M.

Kak roBopuioces BbIIIE, TUIT MOJIYYaeMOTO CPEIHETO 3HAYCHUS
3aBHCHUT OT IpUMEHsAEMOro Meroga. Ocmomerpus JaeT CpeIHEYHcC-
JIOBOM MOJIEKYJISIPHBIN BEC, @ METOJI CBETOPACCESIHUA U YIbTPALICHTPU-
(¢yrupoBaHus NAaIOT CPEIHEBECOBON MOJIEKYJApHbIA Bec. [Ipeumy-
IIECTBO YKA3aHHBIX METOJOB 3aKJIFOYAETCS B TOM, YTO OHM SIBIISIFOTCS
aOCOJIIOTHBIMM, T. €. CPEIHUNA MOJICKYJSIPHBIA BeC OMNpeenseTcs
HEIMOCPEICTBEHHO U3 PE3yJbTAaTOB U3MepeHU. OHU SIBISIOTCS OCHO-
BOW JUIA BBIYMCJICHUsI BEJIIMYMHBI CPEAHErO0 MOJIEKYJISIPHOIO BEca W3
JAHHBIX U3MEPEHHS BSI3KOCTU PACTBOPOB MOJUMEPOB.

CymiectByeT psan 0003HAYECHHMM BA3KOCTH pa30aBIEHHBIX pac-
TBOPOB mojuMepoB. [IpuBenennbie B TaOIUIE YUCIA BA3KOCTH 3aBH-
CSAT OT PACTBOPHTENS, KOHIICHTpAIMH (32 WCKIIOYCHUEM 3HAYCHUM
XapaKTePUCTHUECKON BI3KOCTH) W TEMIIEpaTyphl, TPU KOTOPOH
IPOBEJICHbI M3MEPEHUSs, XOTsS TMOCJHEAHsSI OOBIYHO MaJl0 BIIUSET B
npenenax 10-15° B xoporem it JaHHOTO TOJIMMEPa PaCTBOPUTEIIE.

3aBUCUMOCTD XAPAKTEPUCTUYECKOW BA3KOCTH OT MOJIEKYJISIPHOTO
Beca JUI JIMHEMHBIX ITOJMMEPOB MOXHO BBIPA3UTh IIPU ITOMOILH
SMIIMPUYECKOTO YPAaBHEHUS, NIPEAJI0KEHHOT0 MapkoM n XOyBUHKOM,
OCHOBBIBAIOIIUMUCS Ha OoJiee panHel padborte [lltaynunrepa:

[n] = K-M”, (6.2)

rae M — monekynsapHeid Bec, K M o — MoCTOSsHHBIE IS JAHHOU
CHUCTEMBI TTOJIUMEP — PACTBOPHUTEIb. 3HaUEHHUSI K U o ompenesitoTcs
COOTBETCTBEHHO OTPE3KOM M HAKJIOHOM KpUBOM Ha rpaduke
3aBUCHUMOCTH  JjorapudpMa XapaKTEPUCTUUYECKOM  BSI3KOCTH  OT
jgorapudma MOJIEKYJISIpHOTO Beca (PaKIMOHUPOBAHHBIX 0Opa3IOB
MoJrMMepa JjIs MUPOKOr0 HHTEpBaJia 3HAYCHUM MOJIEKYJISIPHBIX BECOB.
Ecnu  wucmonmp3yercss  HePpaKIMOHUPOBAHHBIM  TOJHMMEP,  TO
MOJIEKYJIIPHO-BECOBOE pachpeiesieHue Uil KaXJIoro ooOpasia B
npejiesiax e€ro MOJIEKYJSIPHOTO Beca JOIKHO OBITh OJUHAKOBBIM.
MonekyasipHble Beca s MOCTPOeHUs rpaduka 3aBUcUMOCTH [n] — M
ONPEACIISIIOT OJHUM M3 aOCOJIFOTHBIX METOJIOB, YIOMSIHYTHIX paHee,
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HalpuMeEpP METOJIOM CBeTopaccessHusA. Ecim i onpeneneHus
BemunH K ®W o B3ST HePpakiMOHUPOBAHHBIM MOJICKYJISIPHO-
reTEepPOreHHbI  TMOJAUMEp, TO  TOJy4aeTcs  MPUOTUKEHHBIN
CPEAHEBSI3KOCTHBIA MOJIEKYJIAPHBIA BEC M., @ HEMw, WIH M,. J{s
OOJIBIIMHCTBA BBICOKOTIOJUMEPOB CPEIHEBSIZKOCTHBIM MOJIEKYJISIPHBIi
BeC ropaszio OJIMKE K CpPEHEBECOBOMY, YeM K CPEIHEUHUCIOBOMY
MOJIEKYJIIPHOMY BeCy. YCTaHOBJIEHO, YTO BEJIWYMHA O JJIA
CoNBIIMHCTBA noauMepoB 6an3ka k 0,7. Ecmm o= 1, ToMy =M.

Tabmuna 1
Tepmunonozusn, npunamas 01 0003HaveHUs
GA3ZKOCMU pacmeopos nojiumepoes
Tepmun Obo3nauenue Onpeodensowee ypasreHue
T]0TH = t2/ tl,
t; — BpeMs ucreyeHus
OTHOCHUTENbHAS BA3KOCTD
Norn pacTBOPUTEIS,

OTHOILLIEHUE BI3KOCTEN
( ) t, — BpeMs ucteyeHus pacteopa

IMOJIMMCPA B OTOM PACTBOPUTCIIC

Y nenbHas BA3KOCTh Nyx Nya = Nom — 1
IIpuBenenHnas yaenbHas
BSI3KOCTb (BSI3KOCTHOE NyA/C Ny/C = Mo — 1)/C
YHCIIO)
Jlorapudmmueckas
NpUBE/ICHHAs BA3KOCTh _
IEHOFapI/I(I)MI/IIIGCKOC Nin Nin = 1N Moy/C
BSA3KOCTHOE YHCIIO)
[7]=limp,,
XapaKTepuCTUIECKas c0
BSI3KOCTh (IIpee/IbHOE [n] 170071
BSI3KOCTHOEC YHCIIO) [7]=1lim 17,/ C

C—0

TakuMm o0pa3oM, oOmnpeaeauB 3HAYEHHUE XapaKTePUCTHUECKOU
BSI3KOCTH, MO>XHO BBIYMCIUTH MOJICKYJISIDHBIM BeC mosuMmepa. s
ATOTO BBIOMparoT BeauuuHbl K 1 o u3 u3BecTHHIX 3HaueHn K u o s
JTAHHOW CHUCTE€MBl MOJUMEP — pPACTBOPUTENIb WM JJSI CHUCTEMBI,
n0100HON (HACKOJIIBKO 3TO BO3MOXKHO) pacCMaTpHUBAEMOR CHCTEMeE
MOJIMMEDP — PACTBOPUTEINb. JIJIsi OLIEHKH MOJIEKYJISIPHOTO BECAa MOXKET
OBITh ~ HCHOJB30BAaH  TaKKe  METOJ  CpaBHEHMS  3HauYCHUU

30




XapaKTePUCTUUSCKON BSI3KOCTH, M3MEPCHHBIX B OJHOM H TOM XK€
pacTBOpHUTENIE, IBYX CXOJHBIX MO CTPYKTYpE MOJIMMEPOB, JJISI OJTHOTO
U3 KOTOPBIX MOJICKYJISIpHBINA Bec u3BecTeH. OgHAKO METO/ CPaBHEHUS
SBIISICTCS. OYCHb NPHUOJMKCHHBIM, TaK KaK HE3HAYHUTEIbHBIS
CTPYKTYPHBIC M3MEHEHUSI MOTYT MPHUBECTH K OOJIBIIIMM pPa3IndUsSIM B
BSI3KOCTH.

B npusedennvix gpopmynax C— xonyenmpayus pacmeopa nou-
mepa 6 epammax Ha 100 mn pacmeopumens, nosmomy eounuyvl
Xapaxmepucmu4eckou 6sa3K0Cmu 0aromcs 8 0eyuiumpax Ha epamm.
3Hauenue xapakxmepucmuyeckolu 6a3KOCMU HAXOOUMCs OKCmpa-
NOIUPOBAHUEM HA HYIEBVI0 KOHYEHMpayur epapuxa 3a8ucumocmu
J02apu@muieckol  NPUBEOeHHOU  8A3KOCMU  UIU  NPUBEOEHHOL
YOenbHOU 853KOCMU O KOHYEHMPAYUUL.

3HaueHnss K U o 719 HEKOTOPBIX CUCTEM ITOJUMEDP — PaCTBO-
puUTEIL IPUBECHBI B Ta0 2.

Tabmuma 2
3nauenun K u a 0na paznuunvix cucmem
noaumep — pacmeopumens
Honumep Pacmeopumens Tewne- K-10* o
pamypa, °C
[Tonuctupon benzon 25 1,0 0,74
[TomumerunMerakpunar | byTunkeron 25 0,68 0,72
[TomumerunmerakpuiaT | AlleToH 25 0,75 0,70
[TonmuBuHMIAIIETAT AneroH 25 1,88 0,69
[TomuBuamMIIOBEIN criupT | Boma 50 5,9 0,67
Hatypanbhusbrit kayuyk | Tomyon 25 50 0,67
[Tonukanpoamu CepHas kucnoTa 25 2,9 0,78
[TonuuzobyTuieH [{uknorexcan 30 2,6 0,70

Crenyer HAlNOMHUTB, YTO COOTHOIIEHHE MEXIYy XapaKTepHuc-
THYECKOW BA3KOCTBIO W MOJIEKYJSIPHBIMHA BECAMH, BBIPAXKAEMOE
ypaBHeHHEM Mapka — XOyBUHKA, OCHOBBIBAETCA Ha onpeesicHnu K u
o B oOpaslmax MOJHUMEPA, HUMEIOLIETO Y3KOE€ pPacHpeAciiCHUE I10
MOJIEKYJSApHBIM ~ Becam. [lomumep, IOBOJIBHO OJHOPOIHBIM 10
MOJIEKYJIIPHOMY BECY, MOXET OBITh IMOJy4YeH (DPaKIMOHUPOBAHUEM,
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KOTOPO€ OOBIYHO 3aKJII0YAETCs B TOM, YTO B PacTBOP MOJHMEpa IO
qacTsM Ao0aBisieTcss ocaauTenb. Opakinu, MogydyeHHbIe TaKUM 00pa-
30M, MOTYT OBITh CHOBa pPAacCTBOPEHbI U MOBTOPHO pac@paxiiuo-
HUpoBaHbl. DpaKMOHUPOBAHKE MOJIUMEpPA MHOT/Ia 3aHUMAET MHOTO
BPEMEHH, TTOATOMY BelW4YWHBI K M o0 4acTO 3aMMCTBYIOT U3 JIaHHBIX
JUTSI TIOJIUMEPOB CXOJAHOM CTPYKTYPHI.

Ecnun HeT HeoO0XOoAMMOCTH 3HATh aOCOJIOTHYIO BEJIUYHHY
MOJIEKYJISIPHOTO BEca MOJMMepa, TO 4acTo yI00HO MPOCTO CPABHUBATH
OJIuH oOpaszel] mojaumMepa ¢ APYyTMMH U3BECTHBIMH OOpasiiamu, MoJjib-
3yACh 3HAUYCHHSIMH WX JIOTapU(PMUYECKOW TNPUBEACHHON WU
OTHOCUTEJIbHOU BA3KOCTU. Hampumep, eciiv U3BECTHO, UTO ISl MOJY-
YeHUs IJICHKU C 3aJIaHHBIMU CBOMCTBaMHU TPEOYETCs MOJMBUHUIXIIO-
pUa C ONpPEAENICHHOW BEIMYMHOWN JIorapu(pMHUUECKON MPUBEICHHON
BA3KOCTH, TO WM3BECTHas Jiorapudmuueckass MpUBEICHHAs BI3KOCTb
HOBOTO 00pasIia SBJISETCS TOCTATOYHOM XapaKTEPUCTUKOM JJii BHOBb
CUHTE3WPOBAHHOTO MOJUBUHUIXIIOPHIA C OKUIAEMBIMU CBONCTBAMU.

B HekoTOphIX cllydasx yaoOHee OMNpeAeNsiThb TOJbKO OTHOCH-
TEJIbHYIO BS3KOCTh. B Tabn. 3 mnpuBeneHbl MNpUOIM3UTEIbHbBIC
MUHHUMAaJIbHBIC 3HAUCHUS JTOTapu(OMHUIECKON TPUIMHONU BSI3KOCTH JIJIS
HEKOTOPBIX KJIACCOB MOJIMMEPOB.

Tabnuua 3

IlpubnuzumenvHuvie MUHUMATbHBIE 3HAUEHUA J102APUPMUYECKOU
NPUBEOCHHOIL 8A3KOCHU 0151 HEKOMOPBIX KAACCO8 NOJITUMEPOS

Monumeper Jloeapugpmuuecxas npueedennas
653KOCMb
[Tonmmamu el 0,8
[Tonmyperansl 0,4
ITommMoOYeBHHEI 0,4
[Momuadupst 0,5
BuHMIBHBIE TOTMMEPHI 0,9

[Tomumepsl, UMEIOIIKE 3HAYEHUS JIOTapU(MHUYSCKON IPHUBEJICH-
HOM BS3KOCTH, ONHM3KHWE K BEJIWYMHAM, IPUBOJAMMBIM B TaOJuIIe,
JTOJDKHBI  001a7aTh XOPOIIMMHM MPOYHOCTHBIMM XapaKTEPUCTUKAMH,
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4TO 00YCIIOBIMBAET BO3MOXXHOCTh UX PUMEHEHHUS ISl M3TOTOBIICHUS
PA3JIMYHBIX U3JICITUN.

B omnuchiBaeMBIX HUXKE METOAMKAX OMNPEACTICHUsS BI3KOCTH
KOHIICHTpaIlUsl pacTBOPOB BhIpakaeTcsa B rpamMmax 100 mi pactBo-
putens, T. €. 0,5% coorBercTByet 0,5r/100 M.

A. OnpenesieHHe OTHOCUTEJIbHOM BA3ZKOCTH

OTHOCUTEIBHYIO BS3KOCTh MOXKHO OINPEIEIUTh KaK OTHOIICHUE
BPEMEHHM MCTEUYCHHUS pacTBopa IMOJIuMepa K BPEMEHHM HCTCUCHUS
YUCTOTO PACTBOPUTEINISI B TOM K€ CAMOM BHUCKO3UMETPE MpPHU OJWHA-
koBol Temrieparype. (CTporo roBopsi, OTHOCUTEIbHAs BSI3KOCTh €CTh
OTHOIIIEHUE KUHEMATHYECKHX BS3KOCTEW pacTBOpa M PacCTBOPHUTEIS.
[Ipunumas 111 pa30aBICHHOTO PacTBOPa M PACTBOPUTEIIS OJIHY U TY
K€ TUIOTHOCTh M HMCIOJIB3YS OJWH M TOT € BUCKO3UMETP KakK JJis
pacTBoOpa, TaK U JJIsI paCTBOPUTENIS, MOKHO CUMTATh, B OOJIBIITMHCTBE
CIyyaeB, OTHOIIEHHWE BPEMEH HCTEYEHHUS 3a OTHOCHUTEIIbHYIO BS3-
KOCTB).

3Ha4YeHUs OTHOCUTEILHON BS3KOCTH HMCIOJB3YIOTCS OOBIYHO IS
BBIYUCJICHUSI XapAaKTEPUCTUUYECKONW WM JorapupmMudeckord mpuBe-
JIEHHON Bs3KOCTH ToMepa. OTHOCUTEIBHYIO BS3KOCTH JIETKO
OMpeNeNsATh, HO €€ BeJIWYMHA Topa3lao OOJbINE 3aBUCHUT OT
KOHIIEHTPAINH MOJIUMEPA, YEM OT BEIMYMHBI MOJICKYJIIPHOTO Beca.

W3mepeHuss OTHOCUTEIBHOW BS3KOCTH YJOOHO TPOBOJIUTH B
TepMocTtatupoBanHoi Oane mpu 30°. IlemecooOpa3Ho, dYTOOBI
TeMIiepatypa 0aHu Bcerja ObUla BbIIIE KOMHATHOM, JaXK€ B JKAPKYIO
noroay. B aTom citydae He TpeOyeTcs peryIupoBaHus OXJIakKICHUEM.

XapakTep MPUMEHSEMOT0 PaCTBOPUTENIS 3aBUCUT OT M3y4aeMOro
nosuMepa. B o01ieM mpooKUTEIbHOCTh PACTBOPEHHSI TIOJIUMEpa B
pacTtBopuTese HE aojkHa mpeBbimarh 30 MuH. XKenaTeabHO, 4TOOBI
MOJIMMEDP PACTBOPSUICS TP KOMHATHOM TeMIlepaType, XOTs Harpe-
BaHHE JOMYCTUMO, €CJIM HE TMPOUCXOIUT IECTPYKIUS IOJIUMEpA.
JIeCTpYKIIMIO MOKHO OGHApyXHUTh, OMpeesss 3HAaYCHUE BS3KOCTH C
uHTepBajiamMu ipuMepHo 1 gac. Huxe npuBoauTCs MEeTOAMKA Onpe/e-
JICHUS OTHOCUTEIBHOM Bs3KOCTH pasbaBieHHoro (He Oozee 19%)
pacTBopa.

bepyT HaBecky 125+1 mr cyxoro o0pasiia U mepeHoCsT ee KOIu-
YECTBEHHO B MpoOUpKy. Eciam HeoOxoamMa KOHIIEHTpAIUs pacTBopa,
otrnnyHasa ot 0,5%, To 6epyT COOTBETCTBEHHO OOJIbIIIEE MU MEHbIIIEE

33



KOJInuecTBO oOpasia. JKujakue o0pasibl B3BEHIMBAIOT NPSIMO B
poOUpKe.

Touno ormepstor 250,05 M pacTBOpuTENs U BIMBAIOT B MPO-
OupKy, comepxalryro oopazerl. [lepeMemnBarOT BpyYHYO, HAIIPUMEpP
CHUPAJILHON MPOBOJIOKOM, WM MEXaHUYECKUM CIOCOOOM, Hampumep
JTUCKOBOW Memankoi (puc. 14), mIpuBOIUMON B JBHIKEHHUE MOTOPOM.
[Ipu mpuroToBNIeHNH pacTBOpa MPOOUPKY MOKHO 3aMEHUTH MaJICHb-
KOM KOJ00YKOM DpieHmMeliepa ¢ NpUTepToi mpookoil. B aToM ciyuae
MOHO MPUMEHSITh MarHUTHYIO MeIIajaky. PacTBOpuTeabr HU B KOEM
cillydae He JOJDKEH UCHapsIThCs, U3MEHsISI KOHIIEHTPAIUIO PacTBOPA,
IpU JIFOOBIX MOCIEIYIOUX ONepaIusX.

[Tocne Toro kak oOpa3el MOJHOCTHIO PACTBOPHUTCS, PACTBOP
GUIABTPYIOT Yepe3 TpyOblid CTEKISHHBIA (UILTP B SO-MUTIMIUTPO-
BYIO KOJIOY WJIM B APYTON MOIXOJSAUIUN COCYA U JTOIUBAIOT A0 METKU
HEJIOCTAIOIIee KOJNYECTBO PACTBOPUTENS. BEIOMPAIOT BUCKO3UMETD, B
KOTOPOM CKOPOCTh UCTeueHHs pactBoputens He MeHbie 100 cek u
(mpeanoututenbro) He Oonbime 200 cek. CTaBAT BHCKO3UMETP B
BEPTUKAIBHOE TIEPEBEPHYTOE TMOJOKEHUE U TOTPYKAIOT KOHEI]
KaNWUIApHOM TPyOKM B YHCTBIM pacTBOpUTENb PacTBopuTENh
3aCachIBAIOT Yepe3 BEPXHIOK (IIUPOKYI0) TPYOKY JIO TEX IMOp, MOKa OH
HE 3aII0JIHAT 00a MaprKa U OOJIBIIYIO YacTh Kanmuuisipa (puc. 25).

Puc. 25. CtexnsHHBIE KaNWJUTAPHBIE BUCKO3UMETpPHI: 1 — m3mepurens-
HbIE pe3epByaphl; 2 — Kanwuisipel; 3 — npueMHsie cocyasl; M1, M2,
M3 — wMeTku, Cciyxamue s HM3MEPEeHHS BPEMEHHM UCTEUYEHUS
KUJKOCTH U3 U3MEPUTEIBHBIX PE3EPBYapPOB WIH UX 3aNIOJTHEHUS
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BbIHUMAIOT U3 MEH3YPKH U, Iep’Ka BUCKO3ZUMETP B TIEPEBEPHYTOM
COCTOSIHUH, JAIOT KUJAKOCTH CITyCKaThCA J0 T€X MOp, MMOKa MEHHUCK HE
JOCTUTHET TOYHO TPaJyupPOBOYHON OTMETKH Ha paboyeM Kamujuispe.
Korgma >xuakocTh JOWAET A0 METKH, BHCKO3UMETpP OBICTpO mepe-
BOPAYMBAIOT M YJAJSIOT H30BITOUHYIO KUJIKOCTH C TPYOKH.

Bucko3umeTp B BEPTUKAILHOM TMOJIOKEHUH TOTPYKAIOT B OaHIO
IpU TIOCTOSTHHOW TeMIiepaType Ha HEKOTOpOE BpeMs, 4YTOObI €ro
COJIEP)KUMOE TIPUHSIO TeMIiepatypy 0anu. OOBIYHO JOCTATOYHO D MHUH,
eciu Temrieparypa 6anu nopsinka 20—40°, u 10 muH, ecinu Temnepatypa
0anu Boie 40°. [Tocne ycTaHOBIEHHS paBHOBECHOM TEMIIEPATYPHI PU
MIPOBEJICHUN HW3MEPEHUI TeMmIeparypy OaHM CleIyeT MOAepKUBAThH
IIOCTOSIHHOH, ¢ KosteOanuamu e 6ostee +0,05°.

Bo BpeMs ycTaHOBIIEHHS pPaBHOBECHOW TeMIIEpaTyphl pPacTBO-
pUTENb CTEKAaeT B HIDKHUU pe3epByap, W B HIDKHIOI 4acTh Ipubopa
MOJKET TOMNACTh IMY3bIPEK BO3/AyXa. Bce Takue My3bIpbKH YAAJSIOT,
MIOJTHAMAs ¥ OITyCKasl TIPH ITOMOIITY TPYIITH pacTBOP B BUCKO3UMETPE.

[Tocne Toro kak pacTBOpPUTENL MPUMET TEMIIEpPaTypy OaHu, MpHIia-
raloT JIaBJICHUE K IIMPOKOMY IUICYy BHCKO3UMETpa (MM OTCAChIBAIOT
Yyepe3 KalmWuIp) JI0 TeX IOp, IMOKa >KMJIKOCTh HE 3alOJHHT ITePBBIM
IIapyK 70 BBICOTHI MPUMEPHO 1 CM HaJ METKOM MEXAy IIapuKaMU.
3areM cliieayer yOeauThCs, YTO PaCTBOPUTEIb HE COJIEPXKUT ITY3bIPHKOB
BO3MyXa. JlaroT )KUAKOCTH CBOOOIHO BBITEKATH M OMPEACIISIOT BpeMs, B
TEYEHHE KOTOPOTO MEHHCK >KHJIKOCTH MPOXOIUT OT BEPXHEH METKH 0
HIDKHEH. OTO Bpemsi ucTedeHus: pactBoputens. CHOBa 3acachIBAIOT
KUJIKOCTh BBEPX M H3MEPSIOT BpeMs HCTCUCHHS, KOTOPOE JOIKHO
COBMaJIaTh C MepBbIM m3MepeHueM B mpeaenax 0,2 cex. Ompenenenuve
BPEMEHM HCTEYECHUS MPOJOJDKAIOT JO TeX TIOop, MoKa He OyayT
MOJIy4YEeHBI TP 3HAYCHUSI, COBIaiaroniue B npesaenax 0,2 cek.

3atem OepyT okosio 10 Ma mpouIbTPOBAaHHOTO HCIBITYEMOTO
pacTBopa, 3aJIMBAIOT €r0 B TOT €& BUCKO3UMETp (OH JOJDKEH OBITh
IIPEIBAPUTEILHO BBIMBIT M BBICYIIICH) M 3aIlOJIHSIOT ITOCIICIHUM, KakK
omucaHo Bbime. [lomemaroT B BOAsSHYIO OaHIO, JOBOMIT [0
PABHOBECHOM TeMIlepaTypbl M OMNPEACNISAIOT BpPEMS MCTCUCHHS, Kak
omucaHo BbImie. HeoOXoauMo TONYyYUTh TPH 3HAUYCHUS BpPEMCEHH
UCTEUYEHHUs pacTBopa, coBmagaroniue B mpeaenax 0,2 cex. OTHOCH-
TeJIbHas BS3KOCTB!
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Notu = t2/ tl: (63)

rae ty— Bpems wcreueHHs pactBopa (B cekyHmax); {; — Bpems
UCTCUYCHHMS paCTBOPHUTEIA (B CEKYH/Iax).

b. Onpenesienue gorapupmMudeckoii NpUuBeIeHHOI BI3KOCTH

Jlorapudmudeckyro NPUBEACHHYIO BSI3KOCTh BBIYHCIISIIOT U3
OTHOCHUTCIIPHOM BS3KOCTH pasz0aBieHHoro (He Oosee 1%) pactBopa
nosimMepa. OTHOCUTENBHYIO BSI3KOCTH OMPEACISIOT, KaK OIMKCAaHO B
npeabIIyIIeM pas3fere.

[Ipuposa UCIONB3yeMOro PacTBOPUTENSI U KOHIICHTPAILIHSI TTOJIH-
Mepa BIHUSIOT Ha JIOTApU(PMUYECKYIO TPHUBEICHHYIO BS3KOCTh, HO
3HAUYUTEJIbHO MEHBIIIE, YeM Ha OTHOCUTEIBHYIO BSI3KOCTh. B 001iem
yeM  JIy4llle  pacTBOpPUTEIh, TEeM  BbIle  HaOJromaemast
jgorapuMuUecKkas TPUBEACHHAS BS3KOCTh JAaHHOTO TOJHUMeEpA.
AHAJIOTUYHO YeM BBIIIE KOHIICHTpAllus, TEM HIKE Halrogaemas
jgorapudmudeckas TPUBEICHHAs BI3KOCTh. TemmepaTypa BIUSET
JUIIL TIOCTOJIbKY, TIOCKOJIbKY OHa BJHUSET Ha PaCTBOPSIOIILYIO
CIIOCOOHOCTh ~ PAacTBOPUTENSI M Ha  JCCTPYKIMIO  TOJUMEpa.
Pesynbratel, noaydenubie npu 30 u 25°C, 0ObIYHO COIIIACYIOTCS B
npejiesiax TOYHOCTH, 00ecrnedynBaeMor 3TUM MeToJioM. [lomydeHHbie
pe3yJIbTaThl JOJDKHBI UMETh TOYHOCTH B mpenenax 0,04 abcoroTHBIX
CAUHUIl B TIpejenax 3HAuYCHUN JorapupMUUECKON MpPUBEICHHON
BS3KOCTH 70 5 enuuuil. JlorapudMudeckyro MPUBEICHHYIO BS3KOCTh
BBIYHCIISIIOT 110 CIEAYIONIEMY YPAaBHEHHUIO:

Min = 1IN Mo/ C, (6.4)

rae C — koHneHTpanus noiumepa B rpammax Ha 100 M pactBo-
putens; oopraHo C = 0,50; In 1,.,,/C — HaTypanbHBIH J0TapUdM OTHO-
CUTEIIbHOM BSI3KOCTH pa3baBieHHoro (He Oojee 1%) pacTBopa ImoJm-
Mepa.

Jnsa  momumepoB, wumeronux 1pu 30°C  orpaHUYCHHYIO
PacTBOPUMOCTb, HEOOXOIMMO UMETh CIICIIUATBLHYIO OaHIO JJ1s1 pabOThI
IpU BBICOKMX TIOCTOSHHBIX Temreparypax. Hampumep, moimyrie-
BOJOPOJBI, TakHWe, KaK IOJHMITUICH WU IoaH(4-MeTHIIeHTeH-1),
yAOBJIETBOPUTEIILHO pacTBOPUMEBI TOJIbKO Tpu 130° B pacTBOpUTEIIX
TUMa JeKanuHa, cojepxaimero 0,2% aHTHOKUCIUTENS, HapUMEp
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dbenun-B-napTunaMura. ITOT NOJUMEP PACTBOPSIOT B ACKAJIMHE, B34B
koHueHTtpanuio 0,1 r Bmecto o0bruHBIX 0,5 T. s pactBOpeHUS
UCIIOJIB3YIOT TApPOBYIO 0aHIO, TJIe TEIUIOHOCUTEJIEM SBJISIETCS MOHO-
METWJIOBBIM A(Up ITUICHTJIMKOJSA C TeMmrepaTypo kumeHus 125°.
3areM pacTBOp (QUIBTPYIOT Yepe3 MpeABAPUTEIILHO HATPETOE CHUTO C
BenuuuHOM oTBepctuil 200 Mel, M3TOTOBIEHHOE U3 HEpKaBeroIIeh
CTajd, B MPOOUPKY, TOTPYKEHHYIO B 0aHIO, TeMmIepaTrypa KOTOpOu
130 + 0,1°C. Otbmpator 10 mi pacTtBopa Topsdeil mumneTkon (He
3acachIBaTh pTOM!) B COOTBETCTBYIOIIMI BUCKO3UMETP, IIOTPYKCHHBIN
B Oanro. Ocrtapnstor Ha 10 MUH 1IJ19 TOCTHIKEHHSI TEMIIEPATypPHOTO
pPaBHOBECHS M  ONPEACIAIOT JIOTApU(PMUYECKYIO0 TPUBEACHHYIO
BSI3KOCTh, KaK OIMKUCAHO BBIIIIE.

B. Onpenesienue xapakTepucTHYECKOH BA3KOCTH
XapakTepucTuieckas BAI3KOCTh [1] onmuchIBacTCS ypaBHCHUEM:

[7]=limn, =lim@,,) C (6.5)

C-0 C—0

XapaKTEpUCTUYECKYIO BSI3KOCTh MOJYYAIOT 3KCTPATIOIUPOBAHUEM
Ha HYJIEBYIO KOHIIEHTpAIMIO 3HAYCHUM JorapupMUUeCcKor mpuBe-
JICHHOM BSI3KOCTH WJIW MPUBEJACHHOW YJIEIBHOW BS3KOCTH. 3HAUYCHUE
BSI3KOCTH, TIOJTYyYAIOIIEECSd MPU HYJ€BOM KOHIEHTPAlUH, TPUHUMAETCS
32 XapaKTePUCTUUYECKYIO BS3KOCTh. OOBIUHO OJIHOBPEMEHHO CTPOST
KpPHUBbBIE€ 3aBUCHUMOCTH OT KOHILICHTPALIMK KaK JIOTapuPpMUUYECKON Mpu-
BEJACHHOM, TaK W TMPUBEACHHOW YJEIbHOM BS3KOCTHU. BenuunHa
XapaKTePUCTUUECKOMN BSI3KOCTH JOJKHA OBITH OJHOM M TOM ke B 000-
ux ciaydasx. Ecau 3T BenWuMHBI HE COBMAJAIOT, OOBIYHO OepyT
CpeaHee 3HAUECHUE.

JIJIsi HaxOXJACHUST XapaKTEPUCTUYECKOW BS3KOCTH HEOOXOAMMO
NPOBECTH HE MeHee TpeX (KeNaTeIbHO YeThIpe-TATh) H3MEpPEHUH
aorapu(MUYECKOM TPUBEICHHOW WM MPUBEACHHON YJEIbHON
BSI3KOCTH NMPH pa3inuHbix kKoHneHTpanusx (ot 0,1 mo 0,5 r va 100 Mo
pPacTBOPUTEIIS).

Metonuka npoBeIcHUS SKCIIEPUMEHTA Ta K€, YTO U OMMUCAHHAs B
MPEIBIIYIINX Pa3feiaax Il ONPEACICHUS Moy A MNin.
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I'. MeToa KOHLEBBIX TPYIIII

Jlns ompeneneHuss MOJNEKYIApHBIX BecoB Hibke 25 000 BucKoO3H-
MeTpus U Apyrue GU3UYeCKre METOJIbI, YIIOMSHYThIE B MPEABIIYIIIEM
pazaene (OCMOMETpHsI, METOIBI CBETOPACCESHHS, CCIUMCHTAIlUU W
muddy3un), CTAaHOBATCS HEHAACKHBIMHA. B 3TOM ciydae Xopoime
pe3yJibTaThl JA€T METOJI, OCHOBAaHHBIM Ha OIMPEIEICHUH KOHIIEBBIX
rpymnn. TakuMm 00pa3oM, 3TOT METOJ AOMOJHIET napyrue. Merton
KOHIIEBBIX TPYII JA€T CPEAHEYUCIOBOE 3HAUYCHUE MOJIEKYJISIPHOIO
Beca W MOXET OBbITh MPUMEHEH TOJBKO TOTJa, KOrja MOJeKyJja
HoJIiMepa MMEET KOHIICBYIO Ipymmny (WM TPYIIIBI), HE IPOUCXOJIUT
MOTEPh KOHIEBBIX TPYNIl B pe3yibTare MOOOYHBIX pEaAKIUW, HE
MOSIBJISIFOTCS HOBBIE KOHIIEBBIE TPYMIIBI B PE3YJIbTATE PAa3BETBICHUS U
BCE KOHIIEBBIE TPYIIBI MOTYT OBITH TOYHO OIPEICIICHBI.

B KOHJEHCAIIMOHHBIX MOJUMEPAX, Y KOTOPHIX UMEIOTCSI TPYIIIbI
—CO,H nnmu —NH;, npsamoe tutpoBanue oObIYHO siBNsETCS Y Pek-
TUBHBIM CPEJCTBOM ONPEACICHUS KOHIIEBBIX Tpyni. MeToauku
3aKJIOYAIOTCST B KCIOJIb30BAHMU  MOJXOSIIET0  MHEPTHOIO
pacTBOpUTENS Uil AlUIUMETPUYECKOTO WIIN AIKAJTUMETPUUYECKOTO
TUTPOBAHUS U, CIEIOBATEIHHO, IPUMEHEHUE UX 3aBUCUT OT MPEICIIOB
PacTBOPUMOCTH TMOJUMEpPa. | MAPOKCUIIBbHBIE TPYNIBI B HOJUAIPUpax
ONPEIETISAIOTCS MO PEAKIMU THAPOKCUIBHBIX TPYMI C peareHToM, oop-
3YIOIIUM TUTPYIOLIUECS TPU B3aUMOACHCTBUHU CO CIIUPTAMU TPYIIIHI,
HApUMEP YKCYCHBIM AHTUAPUJ WM SHTapHbIW anruapui. ['mapo-
KCWJIbHBIE TPYIIbI B MOJUA(HUpPaxX MOTYT ObITh TaKKe OMpPEeSICHbI
METOJIOM UH(pPAKPACHOHN CIIEKTPOCKOIIHH.

Ha BwriOOp Metonma nis omnpeneneHus (QYHKIUOHAIBHBIX TPy
BIIUSIOT CJIEAYIONIHNE (PaKTOPHI:

a) pacTBOpHTeJb. VICIoab3yeMblii pacTBOPUTENb JIOKEH pac-
TBOPATH TOJUMEpP, HO HE MeNIaTh MPUMEHCHUIO JTaHHOTO aHaju-
TAYECKOro MeTona. Hampumep, MypaBbMHAs KHCIIOTA SIBISETCS IIpeE-
KPAacCHBIM PAaCTBOPUTEJIEM JIJIsl HAllJIOHA, HO B HEW HEJb3sI MIPOBOJIUTH
npsMoe aluJauMeTpudeckoe TUTpoBaHue. BooOlie roBops, oOpasell
HE 00s13aTeNIbHO JOJKEH XOPOIIO PAaCTBOPATHCS B PACTBOPHUTEINE; KaK
MPaBWIO, JOCTATOYHO UCIOIb30BaTh 0,1%-HbIe pacTBOPHI;

0) HaTHuMe mpuMeceil. Bo MHOTHX Cllydasx O MpUMECsX, KOTO-
pble MOTYT IPUCYTCTBOBaTh B ITOJIMMEPE, MOKHO CYJHTh 3apaHEe,
€CJIM U3BECTEH METOJ MOIyUeHus nojumepa. Hanpumep, noamaMmus,
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MOJIyYEHHbIE TOJUKOHJICHCAIIME! W3 COoJied JUaMUHOB C JUKap-
OOHOBBIMHM KHCIIOTaMH B pacIUlaBe, 4acTO HE COJEpKaT MmpuMeceH, a
Ipy TOJIYYCHUH TIOJMAMHUIOB W3 XJIOPAHTHUIPHUAOB OHU OOBIYHO
COJIEpXaT COJU, KOTOPBhIE€ TPYIHO YAQIUTh W KOTOPBIE CEPHE3HO
MelaloT BO MHOrux meronax. Kpome Toro, ciemyer mpuHHMATh BO
BHUMaHUE, 4YTO TMPH OYKUCTKE MOJMMEpa MEPEOCAKICHUEM WIH OT-
MBIBKOM B HEM MOXET OCTaBaTbCS HEKOTOPOE KOJIMYECTBO PaCTBO-
puTens;

B) NPpUCYTCTBHE APYTHX PYHKOMOHAJBHBIX rpynn. Hamnuue
Apyrux (QYHKIHUOHAIBHBIX TPYIN YacTO MEIIAET OMPEIACIICHUIO.
Hanpumep, aMHHOTPYIIIBI MEMIAIOT OMPEACICHUIO THIPOKCHIBHBIX
KOHIIEBBIX Tpynn. IIpy oAHOBpEeMEHHOM MNPUCYTCTBUU aAMHHO- H
TUAPOKCHIIBHBIX TPYNI MOXHO IPOU3BOJUTH, HANPUMEpP, CyM-
MapHOe omnpejeieHne 000uX TUIOB I'PYIN MyTeM aleTHINPOBaHUS,
a B TapayielbHOM Mpo0e — ONpeaeTuTh aMUHOTPYIIBI TUTPO-
BaHMEM U IO PA3HOCTU HAWTH COJIEP>KaHUE THAPOKCUIBHBIX TPYIIIL.
Jlist onpeneneHus KapOOKCWIBHBIX TPYIIN B MNPUCYTCTBUH aMHHO-
IpYII IPOBOJAT TUTPOBaHWE B NpUCyTCTBUH (opmanuHa («dop-
MOJIBHOE TUTPOBAHUEY);

r) MOJIEKYJISIPHBIH BeCc M CTPYKTypa mosumepa. Ecnu more-
KyJsipHblid  Bec mpeBbimaer 25000, To mnpuMeHeHHME METOoja
KOHIIEBBIX T'PYIMIM B OOIIEM CTAaHOBUTCS HEHaJEKHbIM. CTeneHb pa3-
BETBJICHUS, WU CIIMBAHUSA, SBJISETCS APYTUM (PaAKTOPOM, KOTOPBIM
BJIUSIET KaK Ha paCTBOPUMOCTD MOJIMMEPOB, TaK U Ha KOHIIEHTPAIUIO
KOHIIEBBIX T'PYIIII.

J. Jipyrue MeToabl HCCJIeJ0BAHUS MMOJUMEPOB

Kak kpuockomnuueckue, Tak U 30YJIHMOCKONMUYECKUE METOIbI
JAlOT CPEIHEUYMUCIIOBOW MOJEKYJSIPHBIM BeC. ECaM MONEKyIApHBIN
BEC HCCJIEAYEMOTO BEIIECTBA CJHWIIKOM BEJIHK, TO YMEHBIIAETCS
pa3HUIla MEXJAY TEMIIEpaTypaMu KHUIICHUS WM TEMIEepaTypaMu
3aMep3aHus pacTBoOpa U pacrBopureis. [loaToMmy npumMeHeHue 3Tux
METOJIOB B OOIIEM OrpaHUYMBAETCS MOJEKYJSIPHBIMU BECaMH HE

oomee 30 000.
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6.2. Kpucmannu4Hocmsb nosiumMepos

XapakTepHoil 0COOEHHOCTHIO MTOJIUMEPOB SABIISIETCS TO, YTO OHU
MOTYT OBITh MOJHOCTbIO aMOP(PHBIMH, YACTUYHO aMOpP(PHBIMHU, Yac-
TUYHO KPUCTALUIUYECKUMU WM TOYTH TOJHOCTBIO KpPUCTAJIIHU-
YeCKUMHU. MOYKHO MOJIYYUTh MOHOKPUCTAJUIBI JIMHEWHOTO MOJIMATHU-
geHa. OueHb YacTO BO3HUKAET HEOOXOJIUMOCTh OIPECIUTD,
SABJISCTCSA TOJIUMEP YaCTHYHO KPUCTAUIMYECKUM WU TOJTHOCTHIO
aMOp(HBIM.

Hau6omnee 3 heKTUBHBIM METOIOM YCTAaHOBJICHUSI HAJTUUUS WU
OTCYTCTBUS KPHUCTAJIMYECKUX 00JIaCTel B oIuMepPaXx sBiseTcs Iu-
dbpakuus peHTTeHOBCKUX JTy4deHl.

KpucrammmuHocTh OY€Hb 4YacTO HaOMIOJAaeTCs B IMOJUMEpaXx,
KOTOpBIE UMEIOT MaJIO UM HE UMEIOT COBCEM Pa3BETBIICHHBIX IeNel
WJIW TIOTIEPEYHBIX CBSI3EH, I KOTOPBIX XapaKTEepHA PETYJISIPHOCTD U
CUMMETPHUS CTPYKTYPHI BJIOJb OCHOBHOM IIENMH M KOTOPBIE MMEIOT
MOJISIPHBIE TPYMNIbl WM TPYNNbI C BBICOKOW DHEPTrUEH CBS3H,
VYkazaHHbIE CTPYKTYypHbIE OCOOCHHOCTH OKa3bIBalOT Ha CBOWCTBa
MOoJIMMEpPa B OCHOBHOM TaKO€ K€ BJIIMSHHE, KaK M B ClIy4ae MPOCTHIX
OPTraHMYECKUX COCIMHEHMH. T€ (HaKTOpbI, KOTOPHIE CIIOCOOCTBYIOT
00pa3zoBaHHIO 00JIee MPOCTHIX YIAKOBOK M B3AUMHOMY MPHUTSHKEHHUIO
MOJIMMEPHBIX IIeTnel, OJaronpusTCTBYIOT 00pa30BaHUI0 KPUCTAILIIN-
yeckux obOsactei B monuMmepax. [lonmumepsl, aMmopdHbIE B MOMEHT
NOJy4YeHUs, HHOTJAAa MOTYT OBbITh YAaCTUYHO TIEPEBEICHBI B
KPUCTAUIUYECKOE COCTOSIHME TIyTeM HarpeBaHus, 00pabOTKOMH
MIJI0OXUM pacTBOpUTENIEM, MeIJICHHBIM OXJIAKJICHUEM
pacIjiaBiICHHOTO TojJuMepa U T. A. B pe3ynbraTte Takux oo6paboTOK
COOCTBEHHOE MOJICKYJISIPHOE JBM)KEHUE IOJUMEPHOU IIENMU YacTo
OKa3bIBACTCS JOCTATOYHBIM JUJISI YCTAHOBJICHHS PaBHOBECHOIO
COCTOSIHUSI, YTO HEOOXOIUMO JJIsI KpUCTAJTU3AIIUH.

VY KpUCTANTUYECKUX TOJMMEPOB 3a TOUKY IJIABJICHUS KpHUCTal-
autoB (T,) mpUHUMAaeTCs TeMIleparypa, MPH KOTOPOH HCUYE3ar0T
(Tpy paBHOBECHBIX YCIOBHUSAX) IMOCICIHUE CICABI KPUCTALIOB. s
OTpPENICNICHUSI 3TON TeMmepaTypbl ¢ OOJBIION TOUHOCTHIO OJHUM M3
HaWTYy4IInX METOJIOB SABJISCTCS omnpeeeHue
peHTreHorpauuecKuM CIOoCOOOM TeMmepaTypbl HCUYE3HOBECHUS
KPUCTAJTMYECKONW PEIIeTKH Npu HarpeBaHuu. HeymoOCTBO 3TOro
METOJIa 3aKJII0YaeTCd B HEOOXOIMMOCTHU JIUTEIHHOTO HarpeBaHMUS.
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B kadecTBe mpocTeHIero J1abopaTopHOTO METOJa OIPEACIICHHS
KPUCTAUTMYHOCTH MOYKHO PEKOMEHJ0BATh HAOIOJCHUE JBOMHOIO
JTydernpesoMIIeHHsT B 00paslie MojuMepa ¢ HUCIOJIb30BAHHEM IS
3TOW TEIW TMOJSPU3AMMOHHOIO MHKpPOCKOma ¢ 000TrpeBacMbIM
CTOJIMKOM. MOMEHT HMCYE3HOBEHMS JIBOWHOI'O JydYelpeIOMIICHHMS
COOTBETCTBYET TOUKE TUIABJICHUS.

A. Onipenesenne TOYKH MJIaBJIeHU KPACTAIINTOB (T 1)

OOpa3zenr HarpeBalOT Ha 00OTPEBA€MOM CTOJIMKE MHUKPOCKOIIA
(puc. 26) (He o0s3aTeaBLHO 1OJ a30TOM) W OTMEYAIOT TEMIIEPaTypy,
Opy  KOTOPOM HcCYe3aeT OKpacka IMpU HAOMIOJACHHH MEKIY
CKPEIICHHBIMU HUKOJISIMHU.

Puc. 26. Mukpockorn ¢ 060rpeBaeMbIM CTOTUKOM

OTa MeToJuKa MPUMEHUMA i1 UCCIEAOBaHUs JI000r0 BOJIOK-
Ha, IUIEHKW WIK JAPYTOTO0 MaTepuayia, KOTOPHIM MPOABISIET OKPACKY
(mBoliHOE JTydenpesioMicHUe), OyAydrn TMOMEIICHHBIM MEXIy CKpe-
NICHHBIMH HUKOJISIMM, W HE Pa3pyILIAETCS MPU MOBBIILIEHHBIX TEM-
nepaTtypax 3a JI0BOJIbHO HENMPOJIOKUTEIIbHOE BpeMsT HAOII0ICHHUS.

B HeopueHTHpPOBaHHBIX KPUCTATUTMYECKUX TMOJUMEpax HaOto-
JaeTcs JiBa BUJA JIBOWHOT'O JydYCNPEIOMIICHHS. a) IBOWHOE JIyde-
npesioMyieHre, OOYCJIOBJICHHOE HamNps)KEHUEM BHYTpU 00pasla,
KOTOPO€ XapaKTEpHU3yeTcsl OPUIITIMAaHTOBON UTPOM OKPACKU B HadaJIe
HarpeBaHusT M KOTOPOE HCUe3aeT, Korja Temmeparypa npuOiu-
’KaeTCs K TOUKE IIaBIICHUS, U 0) IBOHHOE JIydenpeaoMIeHHE, 00yc-
JIOBJICHHOE KPUCTAUTUYHOCTHIO 00pasiia, KOTOPOE XapaKTepU3yeTcs
CBETJIO-KEJITON min Oeloil oKpackoil oOpasiia U KOTopas OCTaeTcs
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10 TOCTH>KEHUS TOUKH TJIABJICHUS. DTa OKpacKka ObICTPO MCYE3aET B
y3KOM HHTEpBAJIE TEMIIEpaTyp U CIUBACTCS C TEMHBIM TIOJIEM.
HeopranndyeckuMu mpuMeECsMH, NAIOIIUMHU JIBOWHOE JIydenpeaoM-
JeHWe, MOXHO TIpeHeOperarh, MOCKOJbKY OHHM OOBIYHO HMMEIOT
BBICOKYIO TEMIIEpaTypy IUIABJICHUS U MOTYT OBITh JIETKO OIO3HAHBI.

Jlns ompeneneHuss ABOMHOTO JIyUENpPEJIOMJICHUS MOXKHO HC-
MOJb30BaTh JIIOOOW XOpPOIIUHA MHUKPOCKOI, CHAOXEHHBIM ONTH-
YECKMMH TOJIIPU3AaTOPOM M aHAJIU3aTOPOM W M30JMPOBAHHBIM WU
METALIMYECKUM CTOJIMKOM.

Ecnu B kauecTtBe oOpaslia HCHOJB3YIOT IUIEHKY, TO €€ pa3-
pe3aroT, Mo kpaiHed mepe, Ha 10 xycoukoB pazmepom He Oonee 0,1
X 1 X 1wmm kaxaeii. Kycoukn moMemarT B LEHTP MPEeAMETHOTO
CTEKJIa U CIIBUTAIOT HUX OCTOPOXKHO TakK, 4TOObI OHHM OKa3aJIHCh
PAIOM JPYT C APYTrOM, HO HE MepeKphIBATUCh. HakphIBatOT KyCOUKH
MOKPOBHBIM CTEKJIOM. [loMemarT npeamMeTHoe CTEKJIO0 Ha CTOJUK,
HAIPaBJISIIOT CBET M BHIOMPAIOT T0JIE, TJI€ YaCTHUIbI 00pa3iia XOpoIlIo
pacrpejiefieHbl, ¢ HEOOJbIIUM KOJIMYECTBOM KOMKOB U TPO3IbLEB.
TenmoBoil MOTOK HAMpPaBISIOT CBEPXY M HAKPHIBAIOT CTOJIMK IIO-
KPBIBHBIM CTEKJIOM.

Ecau wu3BecTHa npubiu3uTeNbHAash TOYKa IUIABJICHUS C TOY-
HocThiO * 10°, To, HaunHasa ¢ 20° HUXKE 0XKHIAEMOM TeMIepaTyphl,
oOpasel] HarpeBaroT Tak, YTOObl Temneparypa nosbimaiach Ha 0,1°
B MUHYTY. OCTaBIAIOT 00pa3el] OTXKUTATHCS MPH ITUX YCIOBUIX HA
30 mumH. Takum oOpa3zoM B o0Opaslle yCTpaHSAIOTCS BHYTPEHHHUE
HaIpsHKEHHUS, KOTOPBIE MOTYT BBI3BaTh JBOWHOE JTydelpeIoMIICHHE,
3aTeM CKOpOCTb HarpeBa yCTaHABJIMBAKOT TaKoH, dYTOOBI
TeMIeparypa MOBbIIIaJach co ckopocThio 1° B munHyty. CHOBa
dbokycupyrotr mukpockon ¢ 10 X o0bexktuBoM u 10 X okynsipom,
COBMEIIAIOT aHajau3aTopel W oTMmedarT temmeparypy (Ti), mpu
KOTOpPOM Hcue3aeT mepBas MOJIUMEpHas 4acTHUlla. 3aTeM OTMEYaloT
temrepatypy (Tf), mpu KoTOpo# wmcUe3aeT MOCIETHSS MOTMMEpHAs
gactura. He Hy)HO oOpamiath BHUMaHUSA Ha MaJC€HBbKHUE CBETIJIBIC
NATHA, KOTOpBIE MPOJOKAIOT OCTaBaThCid IMPU TEMIEpaType,
3HAYUTEJIBHO BBIIIE TOM, MPU KOTOPOU 00pazel] MOJHOCThIO TEPAET
CBOIO OKpPAacKy.

Ecnu npubnusurTenbHas TOYka TIUIaBJEHUS oOpaslla HE u3-
BECTHA, TO YCTaHAaBIMBAIOT CKOpPOCTh HarpeBaHus 10° B MuHyTy
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BIIOTh g0 250°. Otmedaror temmeparypy (Ty), mpu KoTopoit
ucye3aeT MoCeHAs YacTulla oopasiia.

[TomemaroTr oxJaxaaromuil 070K, KOTOPBHIM ObUT TMpejBa-
PUTENTBHO OXJAXJEH B JIEASHOW BOJE, Ha HArpeBaeMbIil CTOJMK.
[IpuroraBnmBalOT M MOMEMIAIOT HA TMPEIMETHBIA CTOJMK CBEXYIO
nopiyio o6pasna, Kak onucaHo BeImie. OTXKUTraloT 00pa3elr] 0KOJo
30 MuH, MpUHUMAas HaWJCHHYIO BEIMYUHY [, 32 TPUOIU3UTEIbHYIO
TOYKY TIJIABJICHUSI KPUCTALIMTOB, M 3aT€M OMNPEACISAIOT TOUYKY
TJIaBJICHHS, KaK OMUCaHo BhIe. [Ipn oXaxaeHnn paciijiaBJICHHOTO
noJauMepa KPHUCTAJUIMYHOCTh OOBIYHO CHOBAa TPOSBIISIETCS, U
omnpejieJieHHe MOKeT ObITh MOBTOpPeHO. Eciau oOpaszer; He cTaHO-
BUTCSl KPUCTAJUTMYECKUM TIOCIIC OXJIAXKICHHS, TO KPUCTATTUIHOCTh
MOXET OBITh BOCCTaHOBJEHa OOpabOTKONW COOTBETCTBYIOIINM
pacTBOpHUTENIEM WU ITyTeM MeXaHW4uecKor oOpadboTku. OpueHTanus
B KPUCTAULIMYECKOM TOJHMEpPE HE MEHIaeT OINPEACICHUIO
TeMIIepaTyphl IUIABJICHUS KPUCTAJUTUTOB, @ OOBIYHO J1aKe MIOMOTAET,
TaKk Kak JBOWHOE JydenpeJoMJIeHHE B OpPUEHTHPOBAHHBIX
KPUCTAJTMYECKUX 00pa3iiax 0OBIUHO SipUe U MCUE3HOBEHHUE OKPACKHU
HaOrogaeTcda 0ojee OTUETIINBO.

Beruucnenne. Ilycts Ti u Tf — TemnepaTypsl, Ipu KOTOPBIX IEp-
Basi M TIOCJICIHSS YACTUIIBI 00pa3lla COOTBETCTBEHHO CIIMBAIOTCS C
dboHOM.

Touka mnaBiIeHUS KpUCTALIATOB = T, = (T + Ty)/2.

CrnemyeT uMeTh B BHIY, 4TO aMOPGHBIE TOJIUMEPHI, UMECIOITUE
HEKOTOPYIO OPUEHTAIINIO MOJICKYJT (HampuMep, pacTIHyTas TUICHKA),
IPOSIBIISIOT JBOWHOE JIydenpesloMJIeHHue, Ha0I0jaeMoe B MOJSApHU-
3aIlMOHHOM MHKPOCKOIEe. OTO TMpeoMIECHHE UcYe3aeT BOIU3U
TeMIIepaTyphbl CTCKJIIOBAaHUS W HE MPOSIBISICTCS BHOBb IPHU OXJIaXK-
nennn. Cienyer Takke UMETh B BHJY, YTO KyCOYKH Pa3pe3aHHOIO
o0Opasiia HECOPUEHTUPOBAHHOTO TMOJUMEpa BBOJIAT HEKOTOpoe o0a-
BOYHOE JIBOWHOE JIy4elpeIOMJICHHE BOKPYT OCTPBIX JHUHHH cpesa
BCJIEJICTBUE OpUeHTaluu npu cpese. CrenoBarenbHO, Takue oopas-
bl OyJIyT Ka3aTbCs Oojiee OJECTANIUMHU BOKPYT JIMHHUHM cpe3a Ipu
HaOJIIOACHUH MEXKTy CKPEIEHHBIMU HUKOJISIMHU.
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6.3. Temnepamypa cmeknoeaHusi (T)

AMOp}HBIY MOJUMEP HUXKE OMPEACICHHON TeMIepaTyphl MOX-
HO paccMaTpuBaTh KaK TBEPJOE CTEKJIO; BBIIIEC 3TOM TeMIepaTyphl
MaTepuani OOBIYHO MSTOK WM 3jacTU4eH. Temmeparypa, mpu
KOTOpOW HaOJIOIaeTCAd 3TOT MEPEXO0J, Ha3bIBACTCA TEMIIEpaTypoOil
crexnoBanus (Tg). Beime T, uMmeeT Mecto Oonee cBOOOAHOE Imepe-
MEIIIEHHUE OTJICJIbHBIX YYACTKOB IIEMH MOJIUMEPA.

T, ompenensercs MO HM3MEHEHHIO HEKOTOPBIX (DH3MYECKHX
CBOMCTB TBepaoro monmmepa (Hampumep, TepMudeckoro kodhdu-
[UEHTA pacCUIUPEHUs], YAEIbHOTO 00beMa, JUHAMHUYECKOTO MOy
YOPYTOCTH, TEINIOEMKOCTH WU JHAJISKTPHUCCKOW IMOCTOSHHOHN) B
3aBUCUMOCTH OT TemIeparypel. Touka Tmepermba Ha KPHUBOMH,
MOJyYEHHAsl TAKUM 00pa3oM, MPUHUMAETCS 3a TEMIIEPATypPy CTEKIIO-
BaHusA. J[yis OOJBIIMHCTBA TOMOIOJHMMEPOB, HUMEIOIIUX KpHUCTaJ-
auyeckrue u aMop(dHbie 001acTd, €cTh 00lIee >MIUPUYECKOE Tpa-
BHJIO, UTO TEMIIEpaTypa CTEKIOBaHMA |y COCTaBIsAEeT 2/3 OT TeMIe-
paTypbl IJIABJICHUS KPUCTAJIUTOB [, €ciu o0e TeMmIepaTypbl
BeIpakeHbl B °K. Y CHMMETPUYHO TIOCTPOSHHBIX ITOJIMMEPOB
(HampuMep, 'y HOJAMITHICHA, HOIMBHHMIMAeH(pTOpHAa) T,
cocrasisieT 1/2 or T, B °K.

Ty, 1O CylecTBy, XapakTEpHU3YyeT SBJIEHHE, a HE SABIIACTCA
UCTUHHOMN (PU3UUECKOM MOCTOSHHON. DTO OJHA M3 HauOoJjiee TPYIHO
onpeAensieMbix (U3NUECKUX BEJIUYMH B TOJIUMEpax. OKcCIie-
PUMEHTATOPHI, UCIIOJIb3Ysl Pa3JIUUHBIE METO/IbI, pa3IMYHbIE 00pa3IlbI
U T0-Pa3HOMY HHTEPIPETUPYS PE3yJbTaThl, YacTO MOJYYalOT IS
OJIHOTO U TOTO e oOpaslla 3aMETHO pa3IuyarolIuecs: BEJIUYUHBI.
[ToaToMy mnpaBWJIO ABYX TpEeTed WIM OJHOM BTOpPOM, paccMmar-
pUBaeMO€ BBIIIE, SBISIETCS MPUEMIIEMBIM METOJIOM OIICHKH pe-
3yJbTaTOB. OTrpaHUYEHHE, €CTECTBEHHO, 3aKJIIOYaeTCsi B TOM, YTO
MOJUMEPbl HE BCErJa HMEIT OMNPEeICHHYI0 TOYKY ILUIaBJICHUS
KPUCTAJIJIUTOB.

Bennunna Ty MOKeT OBITH MCIOJB30BaHa I MOA0Opa TEMIIE-
paTypbl BBITATHBAaHUSA IUICHOK WJIM HUTEW W JUIsI JAPYTUX BHUIOB
nepepaboTKU MOJUMEPOB. BEITATMBaHNE HUTEH, HATPUMED, JOIKHO
IPOBOJUTBECSA IPU [y MM NPU HECKOJIBKO 0OJIE€€ BBICOKOH TEMIIE-
parype. Ilonoxenue Ty Ha TepMOMEXaHMYECKOHM KPHBOM Xapak-
TepU3yeT TaKKe TeMIlepaTypHbIE Tpeaesbl MPUMEHUMOCTH TOJIU-

44



MepoB. B Tabin. 4 mpuBeAcHBl NPHONTU3UTEIbBHBIC TEMIIEPaTypPhI
CTCKJIOBAaHMS IS TUIMHUYHBIX IIOJUMEPOB M JaHBI TEMIICPATYPHI
IJIaBJICHUS KPUCTAIUTOB [, TE€X IOJHUMEPOB, B KOTOPHIX JTHU
TeMIIEPaTyphbl YETKO OMPEACICHEI.

TaOnumna 4

Temnepamypa cmekn08anus HEKOMOPHIX NOJTUMEDPOE

Tonumep T, °C Ty, °C T, K
T, -K
—CH,—CH— _ 75 _
Cl
—CH,—CH— - 0 -
CO,CHs
CHa -712 0,67
wpc- H,C—C=——CH—CH,— 27
THS 60 -53 0,67
TpaHc- H,C—C——CH—CH,—
i i 265 50 0,60
ﬁ ﬁ 50 -70 0,63
—0O(CHy),0C—(CH,),—C—
0 0 270 80 0,65

TemnepaTtypa nepexona B TeKy4ee COCTOsIHUE

JInst  MHOrMX TOJIMMEPOB OJHUM M3 HauOoJiee MPOCTHIX
ONPENCICHUN SBJISECTCS ONPEACIICHUE TEMIEPATypPhl, MPU KOTOPOHU
oOpazell MOJIMMEpPa CTAHOBUTCS BHU3YaJbHO MSTKMM WJIM paciuiaB-
JIEHHBIM W OCTAaBJISIET CJIEJ] Ha TOPSAYEH METAUIMYECKOW MOBEPXHOCTH
IpyU YMEPEHHOM JiaBlicHUU. llonMMep MOXET cTaTh TATYYUM WIH
MSATKHUM J0 pacIijiaBjeHusl, 0COOCHHO €CJIM OH B 3HAYMTEIIbHOW CTETICHU
amopeH.
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Ecmu nonuMep MMeeT O4eHb BBICOKMUA MOJICKYJISIPHBIM BEC, OH
MOXET MOKA3bIBATh AaHOMAJIBHO BBICOKYIO T BCIEACTBHE BBICOKOU BSI3-
KOCTH pacruiaBa. HekoTopele MoaMMepbl pasiiaratoTcs 10 IUIABJICHHS.
Temnepatypa, pu KOTOPOU MPOUCXOAT TaKUE SIBJICHUS, JOKHA OBITh
OTMEUEHAa TaK e, Kak T, mnm oonacts T,.

OTO UCHBITAHUE JAET HEKOTOPYIO MPAKTUYECKYI0 XAPAKTEPUCTUKY
MOBE/ICHUA TOJIMMEpPa B YCIOBUAX MepepadoTku. OHO MOXET CITY>KUTh
TaKKE€ YKa3aHUEM HA TEMIEPaTypbl, KOTOPBIC CIEAYET MOIJICPKUBATH
IIPU IIPECCOBAHUH, JIUTHE NOJ JABJIICHHEM W MPHU APYTUX BUIAX MEpe-
paboOTKH, a TaKXKe yKa3aHUEM Ha TEPMHUYECKYH) CTaOMIBHOCTh IOJIU-
Mepa.

Jist  BBICOKOKPUCTAIMYECKUX  IMOJUMEpPOB T,  MOXKET
HaXOJIUTHCSI B JIOBOJIbHO Y3KHUX IMpejeiax, OObBIYHO Ha HECKOJbKO
rpajyCoOB HHMXE TOYKH IJIABJICHUS KPUCTAIUTOB. Y aMoOp(HBIX
noauMepoB T, jexuT B 0ojiee MIMPOKOM HHTEpBaje TeMIeparyp,
MpUYEeM YacTO HaOII0JaeTCsl 3aMETHOE pa3MsrdeHue npu Oosee
HU3KOM TeMmeparype. 3HadueHue T, MOKET ObITh HaMJEHO, B KaKOU
Obl (Gopme HU OBUI TOJMMEP, HANPUMEP B BHUIE IMOPOIIKA,
HAHECEHHOrO IIIATEIEM Ha HarpeBaeMyl0 NMOBEPXHOCTh, UJIU B BUJIE
IUICHKWA, WIX B BUJAC LNWIWHJIPHUKA, KOTOPBIM IPOBOJAT IO
HArpeBAE€MOMW MOBEPXHOCTH.

Crnenyer uMeTh B BHIY, 4TO aMOp(dHBIM MOJUMEpaM HEJb3s
MPUITACHIBATh HUKAKOW OMPEICIICHHON «TOYKU MJIABJICHUS», TaK KaK
IUIABJIEHUE €CTh SBJICHUE, OTHOCIIIEECS TOJIBKO K KPUCTAINIMYECKUM
MarepuaiiaM. TeMmepaTrypa mnepexoja B TEKy4Ye€ COCTOSIHUE, Ompe-
nensieMasi JJaHHBIM METOJIOM, O3HA4aeT TOJbKO TO, YTO OBLIO
CKa3aHO 00 ATOM BBIIIE: ATO TeMIEepaTypa Wik 00JIaCTh TEMIIEPATYD,
MIPU KOTOPOW MOJUMEP NMPU CONMPUKOCHOBEHHUM C MOBEPXHOCTHIO B
OINPENECIICHHBIX YCIIOBUAX OCTaBJsIET Ha Heu ciuex. [losTomy sta
XapaKTEepUCTUKA NMPUMEHHMa Kak K aMOppHOMY, TaK M K KpHUCTa-
JUYECKOMY MaTepualy.
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/. PacTBOpMMOCTb NONIMMEpPOB

PacTBOpUMOCTh MOJIMMEPOB SABJISETCS OJHOM M3 HamboJyiee Bax-
HBIX XapakTepuUCTUK. M3 moiumepoB, HE CTAOWUIBHBIX B pacIliaB-
JIEHHOM COCTOSIHUM, U3JICTUSI 4YaCTO MOTYT OBITh MOJTYUY€HBbI TOJIBKO U3
pacTBOpoB. OnpeaeneHue MOJIEKYJISIPHOTO Beca MO BA3KOCTH PaCTBO-
pa U JPpyrUMU METOJaMHU Takxke TpeOyeT Moja0opa MOAXOISIIETO
pacTBOPHUTETIS.

Tabnuma 5
Hekomopble PacnpocmpaHeérHHble CUCHEMbl
noJjtumep — pacmeopumellp
llonumep Pacmeopumenw

[Tonmamu bt Kucneie pactBopuTenu: MypaBbUHAs KHUCIOTa, M-
Kpe30J1

[Tonuyperansi XJop3aMeIleHHbIE PACTBOPUTEIHN: METHICHXJIOPH,
xjopohopm

[Tommagupst XJop3aMeleHHbIE PACTBOPUTENIN: TPUXJIOPITAH,
TUXJIOPOEH30J1

BunniioBsie MoHOMEpBI | KeTOHBI, apoMaTUUECKHUE YTII€BOAOPOIbI
[TonmmBuHWIIOBEIM ciupT | Bona

[TonuBrHWIXIOpUI Terparunpodypan, aUOKCaH, XJIOp3aMEIICHHbIE
pacTBopuUTENN
IlonuBrHMIIaIETAT ALIETOH, METWIIDTHIIKETOH
ITomuctupon Kcuion, OyTtuiianerar, 4eTbIpeXXI0PUCTBIA yIiIepo

O¢dupsl MOMMaKpUIOBOl | METHIISTUIIKETOH, TeTparuapodypan
Y METAaKPWJIOBOM KUCIIOT

[TonmakpumHUATPUIT Humetundopmamus, JTUMETHICYTb(OKCHUT,
ATUJIEHKAapOOHAT
denondopmanpaeruansie | CoupT, aleToH
CMOJIBI
MoueBuHO- I Bona, 6yTanosn, Tomyon
MeJIaMHUHO-

dbopmaabaeruaHbIC

CMOJIBI

Kak u cienoBano 0XuIaTh, CTENEHb KPUCTATUIMYHOCTH U MOJIE-
KYJISIPHBIM BEC IOJUMEPA BIMSAKOT HA €ro pacTBOPUMOCTH. Ilo aTou
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MPUYMHE PACTBOPUMOCTH JAHHOTO ITOJMMEPA MOXKET MEHSITHCS OT
oOpaszna k o6pasiy. B Tabn. 5 mpuBOJMTCSA CIHUCOK pacTBOpUTEICH
JUISl HEKOTOPBIX BAXKHBIX THUIIOB MTOJIUMEPOB.

[ToauMepbl ¢ TpEXMEPHOU CTPYKTYpOM He 001a1at0T HOpMaTbHOMN
pacTBOpUMOCThI0. Takue moJiMMepsl MOTYT TOJIbKO HaOyXaTh B HEKO-
TOpBIX pacTBopuTessix. DakT HaOyxaHUd caMm MO ceOe He SBISETCS
JI0Ka3aTEIbCTBOM HAJIMYMS MOMEPEUYHBIX CBS3EH, TaK KaK MOJUMEPHI C
OTPaHUYEHHON PACTBOPUMOCTHIO MOTYT BeCcTU ceOsi aHanmoruyHo. Ho,
€CJIM TOJMMEP HE PACTBOPSETCS B PSAE PACTBOPUTENEH, TUIMUYHBIX
JJIs TIOJIMMEPOB JAHHOTO KJIacca, W, KpOME TOro, HE IUIABUTCS, OH
OOBIYHO paccMaTpPUBAETCS KaK TpPEXMep, €ClIM TOJbKO HeT yOemu-
TEJbHBIX JOKA3aTEIbCTB MPOTUBOIIOIOAKHOTO.

PacTBOpMMOCTH B CEpHOM KHUCJIOTE, KaK MPABUJIO, XapaKTEpHA IS
MOJIMMEPOB ¢ (PyHKIIMOHAIBHBIMU Trpynnamu. OgHako B HEW U B
JIPYTUX CUIIBHOKHUCIIBIX PACTBOPUTENAX, TAKUX, KaK TPUPTOPYKCyCHAs
KHUCJIOTa, MOXKET IIPOUCXOIUTH AECTPYKIIUSI.

Cwmecu pactBoputenei uHorja oonee 3(hPEKTUBHBI, YEM YHUCTHIN
pacTBOpPHUTENL. HANPUMEP, CMECH CIHUPT — OCH30JI JII HEKOTOPBIX
MPOM3BOJIHBIX IEJUIIOI03bI, CEPOYTIIEPO] — AllE€TOH Ui TOJWBUHUII-
XJIOpUAa ¥ HUTPOMETAH — BOJA ISl MOJIMaKpuioHUTpwiIa. Cmeman-
HbIE PACTBOPUTENIM OOBIYHO OoJiee 3PEKTUBHBI, KOTJA KaKIbIHU
KOMIIOHEHT SIBJIAETCSl CJIa0bIM PACTBOPHUTEIEM 3TOr0 IMOJIMMEpa WIH
KOTJIa paCTBOPUTEIN B3aMMOJICCTBYIOT MEXy COOOM, HampuMep, 3a
CUET BOJIOPOJIHBIX CBSI3EH.

CTpykTypa MNOJUMEPHBIX MOJIEKYJ BO MHOTHX CIy4asX OKa3bl-
BACT TAKOE K€ BJIUSHUE HA PACTBOPUMOCTD M TOUKY IUIABJICHUS, KaK U
B Cly4Ya€ OpPraHUYECKUX COECAUHEHUH. Tak, KpUCTAJUIMYHOCTD,
BBICOKAasi CHMMETpPHsS, BOJOPOJHBIE CBSI3M, BBICOKAs TMOJSIPHOCTD,
KECTKOCTh 1€ U CTEPEOPETYJSIPHOCTh B IIEMU OOYCIIOBIMBAIOT
0oJiee BBICOKYIO TOYKY IIJIABJIICHUS U XYJIIIYI0 PacTBOPUMOCTb. Jlis
OBICTPOrO KA4YECTBEHHOI'O OMNPEACICHUS PACTBOPUMOCTH MOKHO
PEKOMEH0BATH CICIYIOUIYI0 METOJIUKY.

HeGompioe komuuectBo monumepa (oxono 0,1 r) cMmemmuBaroT B
npooupKe ¢ ~2 MJI PAaCTBOPUTENS M TIHIATEIBHO MEPEMEIIUBAIOT.
YKazaHueM Ha pacTBOPEHUE CIYKUT MOSIBICHHE MOJIOC BO BpeEMs
nepeMenmBanus. PacTBopeHne OOBIYHO oOJierdaeTcss MpH IpHUMe-
HEGHUM TMOJIMMEpa B TOHKOM3MEJIBYEHHOM COCTOsSSHUM. Eciau npu
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KOMHATHOM TEMIIEPAaType HET HUKAKUX MPU3HAKOB PACTBOPEHU,
CMECBH CIIEYET OCTOPOKHO HArPETh A0 TOUYKH KUTIEHUS PACTBOPUTEIIA.

Ecmn momumep pacTBoOpsieTcs, CIENYEeT JaTh PpacTBOpPY OXJIa-
IUTBHCS, JI TOTO YTOOBI BBISICHUTH, OCTAETCS MOJMMEP B pPacTBOpe
WM ocaxpaaercsa. Eciu nonnmep HaOyXaer B pacTBOpUTEINE, HO HE
pacTBOpsieTCs, HEOOXOIUMO HCHBITaTh POACTBEHHBIC PACTBOPUTEIIH,
YTOOBI MPOBEPUTH, OOHApYX)HBaeTCsa 3G(PEKT pacTBOPEHUS] B OJTHOM
pacTtBopuTeie Wik B ux cMecu. Habyxanue 0e3 pacTBopeHUs, Jaxe B
Hanboyiee CWIBHO JEUCTBYIONIMX HA JaHHBIA THUI TOJUMEpa
pPacTBOPUTEIISIX, CIEIYET CUMTATh YKAa3aHHEM Ha HAJIU4YHUE TPEXMEp-
HOU CTPYKTYpbl. OJTHAKO MHOTHE CMOJIbI TPEXMEPHOTO CTPOCHUSI MO-
T'YT COJIepKaTh IKCTparupyemblie (pakiiuu, a MOCaeAHUE MOTYT UMETh
CUJILHO Pa3BETBIICHHYIO CTPYKTYpy. OTH (pakiuu B OOJBIINHCTBE
CJIy4a€B MMEKOT OTHOCUTEJIBHO HU3KUU MOJICKYJSPHBIA BEC, U OHU
€11C HE JOCTUIJIN CTAJUU CIINBAHUS.

Hnda  onucaHus KaXylIErocss B3aUMOJCUCTBUS MOJUMEPA C
PaCTBOPUTENEM NPENIOKEHBI CIEAYIOIINE KATETOPUH PACTBOPUMOCTH
MTOJIMMEPOB:

0 — He AelcTByeT ropAunii paCTBOPUTET;

1 — pacniaBisgeTCsl UM CTAHOBUTCS KJIEUKUM B rOpsSiYEM pPacTBO-
purere;

2 — YaCTUYHO PACTBOPUM B FOPsITYEM PACTBOPUTEIIE;

3 — pacTBOpUM B TOpPSYEM PACTBOPUTENE, OCAXKIACTCS NpU
OXJIAXKJICHUH;

4 — pacTBOpPUM B ropsiyeM pacTBOPHUTENIE, OCTACTCS PACTBOPUMBIM
B XOJIOJJHOM COCTOSIHUU;

S — pacTBOPHUM B XOJIOJTHOM PACTBOPUTEJE.

8. PagukanbHasi nonmmepusauus

[Tomumepur3zanus — MPOLECC MOIMYYEHUS BBICOKOMOJICKYIIAPHBIX
COCIMHEHUH, MPU KOTOPOM MaKpoOMOJeKyjida 00pa3yeTcs MyTeM IIo-
CJIE0BATEIBHOIO MPUCOEIUHEHUS MOJIEKYJI OJHOTO WMJIM HECKOJBKUX
HA3KOMOJIEKYJISIPHBIX BEIIECTB — MOHOMEPOB K PACTYIIEMYy AaKTHB-
HOMY LICHTPY.
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B peakuusax noimMmepusalyMid MOTYT y4acTBOBATh OJWHAKOBBIC
WJIA Pa3HbIE MOHOMEPHI, ITO3TOMY BBIAECISIOT TOMOIIOJUMEPU3ALINIO U
COITOJIMMEPU3ALUIO.

Peaknus monuMepusalnuu COCTOUT M3 TPEX JIJIEMEHTApHBIX CTa-
Ui 00pa3oBaHUs aKTUBHOTO IIEHTPA, pOCTa LIENU U 00phIBa 1ienu. B
3aBUCUMOCTH OT TIPUPOJBI AKTHUBHOIO IIEHTPA PA3IMYaAIOT paju-
KAJIbHYIO IIOJIUMEPU3ALIMI0, IIPU KOTOPOM AKTUBHBIM LIEHTPOM
SBJISICTCSI CBOOOJHBIM paJuKall, a POCT IENH MNPOTEKAET TOMO-
JUTUYECKH, U WOHHYKO TOJMMEPU3ALNIO, NPU KOTOPOM AKTUBHBIMH
IIEHTPaMH SBJIAIOTCS MOHBI WJIM MOJISIPU30BAHHBIE MOJIEKYJIBI, & POCT
LEMHU MPOTEKAET TeTePOITUTUUECKUA. MeToabpl BO30OYXKIEHUS U MeXxa-
HUA3MBI 3TUX ABYX BUJOB IOJMMEPU3ALNU PA3TUYHBL.

8.1. UHuyuupoeaHue

[Ipu paauKaaIbHON MOMMEPU3AIMK AKTUBHBIM IICHTPOM SIBJISCTCS
CBOOOIHBIN paguKall.

CBoOomHBIC paauKadbl, HAYMHAIONINE Ielb, MOTYT TcHe-
pUPOBAThCA TOJ JCHCTBHEM TEIIa, CBETa, WOHU3UPYIOIIMX H3ITY-
YeHUH, MHUIIMATOPOB, a TAaK)KE B MPUCYTCTBUHM OKHUCIUTEILHO-BOCCTA-
HOBUTEIBbHBIX CUCTEM.

B obmem Buae peakiyio WHUIIMHPOBAHHUS MOXKHO H300pa3UTh
ypaBHEHUSIMHU

Kp .
(R);—> 2R (8.1)
R+ ML RM- (8.2)

rae K, — KOHCTaHTa CKOPOCTU FOMOJIMTUYECKOTO paciajia HHULIK-
aTopa; K, — KOHCTaHTa CKOPOCTH PEaKIMK HHUIIUUPOBAHUSI.

OmauM u3 HamOoJiee PACIPOCTPAHCHHBIX METOJIOB HHHUIIUHUPO-
BaHUS TOJUMEPHU3ALUN SBIISICTCS BBEJICHHUE B CHUCTEMY Pa3IMYHBIX
coenuHeHUN (MHULIMATOPOB), coaepxkanux jadwmibHble (O—O, N—
N, S—S, C—S wu 1p.) CBiI3M H JIEIKO pACIaJaIOIIUXCSA IIPH
HarpeBaHMM Ha CBOOOJHBIC pajuKanbl. K TakuM WHUIIMATOpaM
OTHOCSATCS OPraHMYECKHEC INEPEKUCH M THAPOICPEKUCH, HEKOTOPHIC
a30- ¥ IMA30COCAUHCHUS U JIP.
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[lepekucu, HampuMep, pacmagaroTcs Mo cCXxeMaM

CgH5CO—0O—0—COCgH;—> 2 C4gH5;COO0-—> 2 C6H5 +2CO,
NepeKuch OeH3omna
(|3H3 (|3H3 CH3
CeHs—C—0—0—C—CgHs —> 2C6H5—(|:—O-

C H 3 C H3 CHS
HNEPCKHUCh KyMOJia

a a30COCIMHCHUS — I10 CXEME.

CH;, CHy CH,
HsC—C—N=N—C—CH;—> 2CH;—C- + N,
CN CN CN

JAUHUTPUIT a30-0HC-M30MAaCIISTHON KHCIIOTBI

DO} dheKTUBHBIMU ~ WHUIIMATOPAMH  TOJUMEPHU3AIUN  SBIISIOTCS
pa3HOOOpa3HbIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI, OCO-
OCHHOCTh KOTOPBIX — MaJiasi SHEPIrusl aKTHUBAIlUU OOpa30BaHMS paju-
KaJIOB, cocTapistomas okoio 41,8 kJIx/mMoinb 1o cpaBHeHHIO ¢ 125,5—
146,5 xJI>x/MoJb TIpH TEPMUYECKOM paciajie MepeKHUCEeH.

Onnoit wn3 Hambojee M3YYCHHBIX  OKHCIUTEIHHO-BOCCTA-
HOBUTEJBHBIX PEAKIIUNA SBJISIETCS PEaKIMs MEXAY MEePEeKUChI0 BOJIO-
pOJia U COJISIMU JIBYXBaJIGHTHOIO JKeJie3a!

H,O, + Fe** — HO + HO + Fe*".

NoH nBYXBaJEHTHOTO Ke€Je3a YCKOPSAET Pa3loXEHHE U MHOTHX
IPYTUX COEOUHEHWM, B TOM YHUCIIE U OPraHMYECKUX IEPEKUCEN pa3-
JIMYHOTO THUIIA!

Fe?* _
ROOR —> RO + ROe

Fe2*
ROOH — OH + RO-
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Bo MHOrux cityyasix BMECTO JIBYXBaJICHTHOIO JKeJie3a MOTYT OBITh

2% 2+

UCIIOJIb30BaHbl JIpyrue BoccTaHoBUTENH, Hamnpumep Cro, V7,
34~ 2+ ~ 2+
T17,Co™",Cu”".

8.2. Pocm uenu

PocT nenm otnuyaercss Majiol SHEPTUEH aKTUBAIMUA, U CKOPOCTh
TOM peaklny OYeHb BelkKa. B o0liem Bulie peakuus pocra Lenu
MOKET OBITh OIMCAaHa CJICAYIOIMMU YPaBHCHUSIMU:

K
RMe + M — RMM-

k
RMM: + M —3> RMMM:-

k
RM M- + M —5= RM, M- (8.3)

rae K, — KOHCTaHTa CKOPOCTH PEaKIK pPOCTa LETIN.
3HayeHne K, 11 OONBIIMHCTBA MOHOMEPOB  COCTABIISAET
2 4
npumepHo 107 — 107 n/(momb-c).

8.3. O6psie yenu

OOppIB  1ENU MOpW  paguKaIbHONW MOJUMEPHU3AIUNA  MOXKET
IPOUCXOIUTh PA3NUYHBIMH ITyTSIMH. B PE3yjbTaTe PEaKIUA PEKOM-
OMHAMK W JUCHPOIIOPIHOHUPOBAHUS MaKpOPaJINKAIOB, PEAKIIHSIMHU
nepeaavr e 4epe3 MojJuMep, MOHOMED, PacTBOPUTEIb, MHHUIIHAA-
TOP, MPUMECH H T. TI.

B o0meM Bume peakiuio OOpbIBa I MOXHO 3aIldcaTh
CIEAYIOIIUM 00pa3oMm:

RM,iM* +-MM,, 1R ﬁ‘ RM MR peKOMOHMHAIIHS

kg
RMp.1M* +-MM, 4R RM,,.;CH,CH,X + RM,,.,CH=CHX AucnponopunoHupoBaH1e (8 4)
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8.4. Peakyuu nepeda4u uenu

Peakmiu 11emmHOM MOJUMEpHU3aIiii OOBIYHO COMPOBOKIAOTCS pe-
aKIUAMU MEPENAYH LETH.
B o01mieM Buie 3TH peakIiii MOXKHO OIKCATh YPaBHEHUSIMU

K
RM M + YZ — RM, MY + Z
Z + M —k1> 2M (8 5)

BHoBb 00Opa3zoBaBmmiics CBOOOHBIM paauKkal Z, €Clid OH JI0CTa-
TOYHO aKTHBEH, MOXKET WMHHUIMMPOBATH HAyajJo0 poOCTa HOBOW MoJie-
KYJISIPHOM LIETH.

Takum o6pazom, nmepenatuyuk YZ oOpbIBaeT pOCT MOJUMEPHOU
IETH, HO KUHETHYECKas LT MPU 3TOM HE 0OphIBAaETCS.

[lepenqaya 1menw TNpakTUYECKHM HE BIUSET HA CKOPOCTH
MoJMMEpH3allvy, Tak Kak npu Ki>K, Oonbluas dYacTh aKTHUBHBIX
[EHTPOB HAXOJUTCS B BUJIE PACTYIIMX MAaKpPOMOJIEKYJ U CKOPOCTh
omnpelenseTcs HMX peaknHMoHHOM crocobHocThio. Ilpum  ki<<k,
(MHrHOMpPOBaHKE) 3HAYUTEIbHAS YaCTh AKTUBHBIX IICHTPOB HAXOAUTCS
B BUJIC MaJIOAKTUBHBIX YACTHUIl M 3aBUCUT OT KOJIMYECTBA MHTMOUTOPA,
KOHCTaHThI HHTUOMPOBAHUSA U Kj.

BOoNBIIMHCTBO peakiui mepenadyd UENH MPEICTaBIseT CcOo0oM
nepeHoc Bogopoaa (IpH paguKaabHON MOJUMEPH3allih), MPOTOHA
WM THJIPUIHOTO MOHA (ITPY MOHHOMW IMOJTMMEPH3AIIUU OT TIepeIaTInKa
K aKTUBHOMY IHEHTPY (MOJIMMEpU3alMyd WM OT aKTHBHOTO IICHTPa K
epeIaTuuKy).

[lepenava ey MOXeT MPOTEKATh C OTPHIBOM aTOMa rajioreHa,
HampuMep pajJuKaibHas MOJUMEpHU3aIus BUHUIOBBIX MOHOMEPOB B
YETHIPEXXJIOPUCTOM YTIIEPOJIe, KOTOPBIM MPUMEHSIETCS 4acTO B Ka-
yecTBe pactBoputens. [lpu 3Tom 00pa3yroTcs oMromMepsl, coaep-
JKalllie Ha OJHOM KOHIIE MOJIEKYJIBI aTOM XJIOpa, Ha IPYroM — IpyIl-
nupoBky CClz. Dra peakius Ha3pIBacTCs TEIOMEPH3AIIHACH.

8.5. KuHemuka padukanbHoU nosumMepusayuu

Jn1d BBIBOJIA KMHETUYECKHUX YPABHEHUM WCIIOJNb3YIOT TMPUHIIMUII
CTallMOHApHOTO  cocTosiHus  boaeHmrenHa. CymHOCTE  3TOTO

53



HPUHIMIIA 3aKII0YaeTCs B TOM, YTO B HEKOTOPBIi MOMEHT BpEMEHH
IOCJIe Havaja PEaKIMd B CHCTEME YCTAHABIUBACTCS IOCTOSHHAs
CTallHOHApHAs  KOHIICHTPAIlMs AaKTUBHBIX  PaJUKaJIOB  (YUCIIO
00pa3yIoNMXCsl AKTUBHBIX PAJMKaIOB PAaBHO YHCIY HCYE3ArOIINX
aKTUBHBIX pajuKaioB). Takum o00pa3oM, B MOMEHT YCTaHOBJICHHS
CTAIIMOHAPHOTO COCTOSIHMS CKOpoCTH MHUIMHpoBanus (v, = K,[H1]) u
06psiBa (v, = Ko[R]?) pasHsr:

Vy = Vo, (8.6)

CJ'IGI[OB&TCJIBHO, CKOPOCTb HAKOINNICHUS PpaJUKaJIOB B CUCTCMC

%_T:Uu—uozku[kl]—ko[R T =o, (8.7)

Otcroga cTaliMOHapHasi KOHIICHTpAILUs CBOOOJHBIX PaUKaioB B
CHCTEME paBHA

R]-X T (8.8)

12
k 0

CkopocTh IOJMMEPHU3ALUM B CTAI[MOHAPHOM COCTOSIHUM paBHa
CKOPOCTH POCTa LIeTH, T. €.

v =, = k[M][R]. (8.9)

Ecnu ycioBre CTallmOHapHOCTH BBITIOJIHICTCS Yepe3 MPOMEKYTOK
BPEMCHH, TIOpa3 0 MCHBIIMH BPEMEHHM IOJYIPEBPAIICHUS, TO
nojictaniss ypasHenue (8.8) B ypapaenue (8.9), momyunm:

KK 8.10
U= K2 [M][H]l ( . )
0
B crauuonapaom cocrosiann Kpk,2Ko'? sBIIsIeTCs BeIMIHHOMN 110-

CTOSIHHOW M paBHOHM KOHCTaHTE CKOPOCTH PEAKITUH MOoJuMepr3anun K.
[Toatomy ypaBuenue (1.10) Mo>kHO 3amucaTh CIEAYIOIIMM 00Pa3oM:

v = k[M][U1*2. (8.11)
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N3 ypaBuenus (8.11) ciemyeT, 4TO CKOPOCTh IOJMMEPHU3ALMH
IpsSMO IPONOPIHMOHAIbHA KOHIICHTpAIlMM MOHOMEpa B IIEpPBOK
CTCIICHM M KOHIICHTpauuu uHunuaropa B crenenm 0,5. KoHcranra
CKOPOCTH PEaKIIUU B 00IIEeM CiTydae paBHa

E
k=AerT (8.12)
rie A — MNpeIdKCHOHEHIMAIbHBIH MHOXUTETh;, E — sHeprus
akTuBalui; R — razopas nmoctosinHas; T — abcontoTHas TeMIepaTypa.

N3 ypaBuenus (8.11) m (8.12) MOXHO TOJIYYUTH 3aBUCHUMOCTH
CKOPOCTH PEaKIMd OT TeMIlepaTypbl M PacCUUTATh SHEPTHUI0 aKTH-
BallMM TIpoIlecca. OKCIEPUMEHTAIBHO CKOPOCTh IOJUMEpHU3aIluu
MOYHO OIICHUTH ITyTEM OMpPEACIICHUS U3MEHEHUsI Kakoro-inbo mapa-
MeTpa CHCTEMBI. TUIOTHOCTH, TOKa3aTeNsl MPEeTOMIICHUS, BS3KOCTH,
CBETOIOTJIOIICHUSI.

K uucny nambornee TOYHBIX W UYBCTBUTEIBHBIX METOAOB OTHO-
CUTCS H3MEPEHHE TIUIOTHOCTH. B Xole mnonmMmepu3aluy MHOTHUX
MOHOMEPOB TJIIOTHOCTH Bo3pacTaeT Ha 20—25%. Ha mpaktuke usmepsi-
10T 00BEM TTOJIMMEPUBYIOMIECHCS CUCTEMBI, TIPOBOJIS PEAKITUIO B JIUJIA-
TOMETpPE U U3MEPssl HeOObIIINEe N3MEHEHUS 00heMa ¢ 0YCHb OOJIBIIION
TOYHOCTHIO. TaKuM CIIOCOOOM yCTaHABIIMBAIOT CTENIEHb MPEBPAIICHUS
MOHOMEpA, COCTABIISIONIYIO BCETO HECKOIBKO COTHIX MPOIICHTA.

[Ipn KBa3uCTAIMOHAPHOM MPOIECCE CPEIHEUHMCIIOBAs CTEIICHb
noymMmepu3anuu P, monumepa, o0pa3yromerocs B HEKOTOPbI MOMEHT
BPEMEHHU, paBHA OTHOIICHHIO CKOPOCTH pOCTa IEeMH K CyMMe
CKOPOCTEH BCEX PEaKIIUi OrpaHUYCHUS POCTA LICTIH
p=_" (8.13)

) =
U, + U,

IZI€ Vp, Vg, Vp— COOTBETCTBEHHO CKOPOCTH IPOIIECCOB POCTA,
oOpbIBa U NIEpeAauy Lemu.

[Ipu paaukaibHON MOJUMEPU3AIMU U OUMOJIEKYJISIPHOM OOpBIBE
CIIPABEJINBO BBIPAKEHUE JUJI CPEIHEN CTEIICHU NTOJIMMEPU3ALIAN !

1 kp kS k. kkp® |k X 814
P M TOM] k. Tk MT Tk M (8.14)

p p
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rie M, S, X— COOTBETCTBEHHO KOHIICHTpAIlUM MOHOMEPA,
pacTBopHTeNs M areHrta mepepadn uend; K, K, Ko, Ks, Kuv, Ki, Kx—
COOTBETCTBCHHO KOHCTAHTBI CKOPOCTH HHHIIMMPOBAHHS, POCTa,
oOpbIBa W TIepeaun I Ha pacTBOPUTENIb, MOHOMEP, HHUIIUATOP U
areHT IepeJayd Iend; VL — oO0Ias CKOPOCTh IOJUMEPH3AIUH
OTHOCHUTENBHO KOHCTAHTHI Iepenaud nenu Ha pactBoputens (Ky/kp)
wnn areHt-nepenatuuk (K. /K;), ompexmensroTcs mo TaHreHCy yria
HaKJIOHA MPsMBIX 3aBucuMocteit 1/P, ot S/M nmm X/M.

8.6. Cnocobnbl nposedeHusi nosaumMmepusayuu

Ha mpaktuke HambOoJjbllee paclpoCTpaHEHUE MONMYYWIH TMOJIH-
Mepu3anysi B Macce (Oo9Has MOJIMMEpHU3alius), MOJIMMEpPHU3aIus B
pacTBOpe, OSMYJbCHOHHAs TOJUMEpH3alldsd W TOJUMEpHU3alus B
TBEpAOH (haze.

IMonmumepuzauuss B Macce, Wid O0JOYHAS TOJUMEPU3ANHUS,
IPOBOJUTCS B OTCYTCTBUE pacTBoputeis. [lo Mepe momumepuzanuu
YBEJIMUMUBACTCS BS3KOCTh CpPEIbl W 3aTPyIHSETCS OTBOJ TeEIUIa,
BCJICJICTBHUE YETO MOJIMMEPU3ALIUS B PA3IMYHBIX TOYKAX CUCTEMBI MPO-
TEKaeT TMpU pPa3HON Temmeparype ¢ TMOJuMEp ToJydaercs
HEOJHOPOAHBIM IO MOJEKYIsApHOM Macce. Ilonmmmepusanuto B macce
1eJeco00pa3Ho MPUMEHSTh B TEX CIIyyasx, KOrja MOJyYeHHBIH OJIOK
MOCTYNaeT B AKCIUTyaTalnio 0e3 KaKoW-Tubo JOMOTHUTENBHON 00pa-
OOTKH.

IMoauMepu3anuio B pacTBope MpoBOIIT AByMs criocobamu. 1o
NIEPBOMY CIOCOOY JIJIsi TIOJIMMEPHU3AIMKA IPUMEHSIOT PACTBOPUTEIb, B
KOTOPOM PacTBOPSIIOTCA U MOHOMeEp, U noiumep. [lomydaemsiii pac-
TBOP MCIOJB3YIOT KaK TAKOBOW WUJIM BBIICISAIOT MOJIUMEP OCAKIACHUEM
IM00 UCTIAPEHUEM PACTBOPUTEIIA.

[To BTOpOMY crocOoOy MOJUMEPHU3ALMIO B PACTBOPE MPOBOJAT B
KUIKOCTH, B KOTOPOM pacTBOPSETCS MOHOMEp, HO HE PacTBOPSAETCS
nonumep. [Tonumep o mepe oOpazoBaHusl BHIIAAACT B TBEPJIOM BHUJIE
U MOXeT ObITh OTHeineH ¢uiabTpoBanueM. llpu momuMepuzauuu B
pacTBOpe JIerye peryjaupoBaTh TEMIIEpaTypy peaklud, OJHAKO MHpH
TOM CHIIKAETCSl MOJIEKYJIIpHAsl Macca MoJIMMepa.

IMosmMepu3auuss B 3MYJbCHM SBIsIeTCA Haubojee pacrnpo-
CTPaHEHHBIM CIIOCOOOM MOJy4YeHus noaumepoB. OHa MPOTEKaeT ¢
0O0JBIION CKOPOCTHIO MPU OTHOCUTEIBHO HHU3KOW TeMIiepaType, 4TO
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MTO3BOJISIET MOJY4YaTh MOJUMEPHI C BBICOKOM MOJIEKYJISIPHOW MacCou U
HU3KOU CTENEHBIO MOJUINCTIEPCHOCTH.

B KkadecTBe NHUCIEPCMOHHOW Cpenbl MPHU MOJMMEPU3ALUU B
IMYJIbCUU OOBIYHO HCIOJIB3YIOT BOJY, B Kaye€CTBE SMYJIbraTOPOB —
pasnuuHble MbLIA. Peaknys IoaMMepHU3alMu MOKET IPOTEKaTh B
MOJIEKYJIIPHOM PacTBOpE MOHOMEpPA B BOJIE, Ha IIOBEPXHOCTH pa3ielia
KaIuisl MOHOMEpPA — BOJIA, HAa ITIOBEPXHOCTU WJIM BHYTPU MULIEI MbLIA,
Ha MOBEPXHOCTH WJIM BHYTPU OOpa3yIOIIMXCS MOJMMEPHBIX YaCTHII,
HaOyXIIUX B MOHOMEPE.

IHonumepuszanus B TBepaoi ¢aze npoTekaeT OObIYHO MIPU TEM-
neparypax, ONM3KHX K TEMIIepaType IUIaBJICHHS WA Jaxe Ooree
HU3KUX TeMmIepaTypax. MexaHu3Mm mojiMMepu3alud B TBEpIou ¢aze
W3YUYEH €€ HEJOCTATOYHO.

Pabota 1. U3y4yeHne KMHETUKU nosiumepusauum CTUpo-
na B macce

esu padoThI:

1. OnpeneneHue CKOPOCTH MOJTUMEPU3ALMU CTUPOJIA 110 U3MEHE-
HUIO TTOKA3aTelIsl IPEJIOMIICHUSI PEaKIIMOHHOW CMECH.

2. OnpeneneHue MoOpsaKka peakiuyd MOJIUMEPU3ALMU 110 WHUIU-
aTopy.

PeakTMBBI. CTHUPOJI TIEpETHAHHBIM, MEPEKUCh OCEH30WUJIA WU
JTUHUTPUI a30-0MC-U30MACIISIHOM KUCIIOThI; IETPOJICHHBIN 3(up.

OobopynoBanue: mpoOUPKU ¢ TPUILTM(OBAHHBIMA MPOOKAMH Ha
20 — 25 e (3 wt.); Tepmoctar Ha 70 °C (1 mmrt.); YacoBble cTeKIa
(3 wr.); crakans! emk. 100 cm® (3 wr.)

MeTtoauka padorel. B Tpu npoOupku ¢ npunuin@oBaHHBIMU
npoOKaMHu MomemarT mo 15 My pacTBopa mepekucu OeH3ouIIa
(muHMTpHIIa  a30-OMC-M30MACIISTHOM ~ KUCJIOTBI) B CTHPOJIC
koHIeHTpamuer coorBeTrctBeHHO 0,2; 0,5 mw 1% or maccw
MOHOMeEpA.

[IpoOupku MpoayBarOT a30TOM B TEUEHHUE 5 MUH U NTOMEIIAIOT B
tepmocTaT ¢ Temneparypoir 7/0°C. Uepes 10 muH mocne Hayasia
TEPMOCTATUPOBAHUS U3 KXKJAOW MPOOUMPKHU CTEKISTHHOM MaJouKon
Ha 4YacOBOE€ CTEKJIO OTOMPAIOT HECKOJbKO Karelb MOHOMEpa s
ONpENIeNICHUS] TTOKa3aTelsl MPEIOMIIEHUS. 3aT€M H3MEPSIOT MOoKa3a-
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Telnb mpeaoMiieHust Np. [lonp3ysichk Tabmd. 6, onmpeaenstor riayouHy
IpeBpaIeHUs] CTUPOJIA B TOJUCTUPOJI B JaHHBI MOMEHT BPEMEHU.

Meton ompeneneHuss CKOPOCTH TMOJUMEpPHU3AIlMU CTHUPOJIA IO
M3MEHEHHMIO MTOKa3aTeJsl MPEJIOMIICHUS OCHOBAH Ha TOM, UYTO YUCTHIN
MOHOMEpP W PacTBOp MOJMMEpa B MOHOMEpPE HMEIOT pasHbie Np.
CrnenoBaTenbHO, U3MEPSIsi Np BO BPEMEHHU, MOKHO CYJUTh O CTETICHH
IpEeBpaIeHus MOHOMEpa B MOJUMED, T. €. O IIyOMHE peakiuu Ha
TOM WJIM UHOM CTAJIUU IIPOIecca.

Tabnuma 6
3asucumocmsv Np om cmenenu npespauieHu
cmupoia 6 nojiucmupoJi
Cmenenv | Ilokasza- Cme- | llokasa- | Cme- | Iloxasa- | Cme- | Iloxaza-
npespa- menb nems meb nemv menb nems meb
Wenus npenom- | npespa- | npeiom- | npeepa- | nperom- | npeepa- | npeiom-
cmupona, JIeHUs. wenus JIeHUs. wenus JIeHUs. wenus JIeHUs.
% cmupo- cmupo- cmupo-
aa, % aa, % aa, %
0 1,5420 11 1,5475 21 1,5518 31 1,5548
2 1,5429 12 1,5482 22 1,5520 32 1,5552
3 1,5435 13 1,5488 23 1,5523 33 1,5556
4 1,5441 14 1,5492 24 1,5525 34 1,5563
3) 1,5446 15 1,5495 25 1,5528 35 1,5568
6 1,5451 16 1,5500 26 1,5531 36 1,5574
7 1,5455 17 1,5504 27 1,5534 37 1,59577
8 1,5461 18 1,5508 28 1,5537 38 1,5581
9 1,5465 19 1,5511 29 1,5540 39 1,5584
10 1,5468 20 1,5515 30 1,5543 40 1,5589

Jnd KaxJIou KOHIEHTpPAalMM WHULIMATOpPA MPU JAHHOM TEMIIEe-
parype oTOUparoT HE MeHee MITH npod. Bpems, uepe3 koTopoe omnpe-
JESIOT BBIXOJ MOJIMMEPA, 3aBUCHUT OT CKOPOCTH MOJIUMEpPU3ALHUU
MOHOMEPA; OHO BBIOMPAETCS C TAKUM PacyeToM, YTOObI CTENEHb Ipe-
BpalllcHUs] MOHOMEpa B TocieAHeld MpoOe He mnpeBbimana 15%.
[TonyueHHbIE JaHHBIE BHOCAT B Ta0I. /.
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Tabmnura 7

3aepyska, 2 Konyenmpayus Bpems Np Buvixoo
uHuyuamopa, | noaumepuzayuu, | cmMecu | noaumepa
monomep | unuyuamop | % om maccol MUH 2 %
MoHoMepa

[To pesynbTaTaM Tad. 7 JIJs1 KaX0H KOHIEHTPAIIMU UHUIIMATOPa
CTpOST TpaduK B KOOpJAWHATAX BpeMs MOJIMMepu3anuud (B MHH) —
BbIXO/ TosmMepa (B %). 3aTeM M0 KOHBEPCHHM MOHOMEpA 3a OIpe-
JICJICHHBIN OTPE30K BPEMEHM PACCUUTHIBAIOT CKOPOCTHh TMOJUMEPHU-
3a1uu v [B Moaiw/(1-¢)] mo popmyie

b Xp -1000
Mz-60-100 "

IIe X — BBIXOJA TMoJiuMepa 3a Bpems T, %; p— IUIOTHOCTh
MoHoMepa, r/cm”; M — macca 1 MOIsT MOHOMepa, I/MOIb; T— BpeMs
nonmumepuzaunu, muH; xp-1000 — BbIXOA mnoJMMepa MpU MOJU-
Mepuzanuu 1 1 MoHOMEDA.

Konnenrparuio nauimaropa (B MoJib/l1) HaxoaT 1o hopmyIie

=3

rie §— HaBeCcKa WHHIMATOpa, I; M, — MoJekyjspHas Macca
uHUIMaTopa; V — oowsem 3arpysku (15 m).

3atreM HaxoAiaT Jorapudmbl CKOPOCTEH MOJUMEpU3AIUUA U
KOHIIEHTpalMM MHULIMATOpa. Pe3ynbTaThl pacueToB BHOCST B Ta0J. 8.

Taobmuna 8
Konyenmpayus Bpewmsi Buixoo Cropocmb g(v) | lgia
UHUYUQMOpA | nOIuUMepu3ayuu, | NOAUMepa, | NOIUMEPUAYUL,
% | monvln MUH % monwl(11-c)
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[To moaydeHHBIM JaHHBIM CTPOST rpaduk B koopauHatax lg [U] —
|g v. BeraucasiorT TaHTeHC yriia HakjaoHa {go MOJyYeHHOW MPSMOH,
KOTOPBI YUCJIEHHO PABEH MOPSAJAKY PEAKIIMH MO UHULUATOPY.

Kak cnenyer u3 ypaBHEHUs, CKOPOCTh PEAKLIUU:

v = k[1]"
lgv=Igk+0.5Ig [H],

rie [M] — KoHIeHTpanus HHUIMaTopa.

9. loHHaaA nonuMmepusauuma

HNoHHas monuMepusalus MpPOTEKAaeT MOJ BO3JICUCTBHEM BO30Y-
auTeniel (KaTaanu3aTopoB), UMEIOIIUX HOHHYIO PUPOY.

B 3aBucuMOCTH OT 3HaKa 3aps/ia Ha KOHIEC PACTYIIEH L€ UOH-
HYIO TOJUMEPU3AIUAI0 MOJPA3ACTIIOT HA aHHOHHYIO, MPOTEKAIOIYIO
MoJ BJIMSHUEM BO30YyAMTENIE OCHOBHOI'O XapakTepa, U KaTOHHYIO,
BBI3BIBAEMYIO0 KHCJIOTHBIMM areHTamu. AKTHUBHBIE IIEHTPBI TMPH
MOHHOW MOJIMMEpPHU3AaIlliid OOBIYHO MMEIOT CTPYKTYPY HMOHHBIX Tap,
KOMITIOHEHTBI KOTOPBIX Ha3bBaroTcs pactynmM noHoM (R mmm R) u
npotuBonoHoM (A” mam BY). PeakioHHas crocoGHOCTh aKTUBHBIX
LHEHTPOB MPU MOHHOW IMOJMMEPU3ALAH, B OTIMYUE OT PAAUKAUIBHOU
MOJIMMEPHU3aLUK, B OOJBIION CTETEHH 3aBUCUT OT CBOWCTB peak-
IMOHHOW CPE/IBL.

9.1. KamuoHHasi nonumepusayus

Karnonnas monuMepu3aiius BbI3BIBACTCS BEIIECTBAMHU, SBIISIO-
IIUMUCS aKICITOPaMH 3JIEKTpoHOB. IT0 kuciaotel (H,SO,4, HiPO,, H,
HCIO4, HBr u ap.), ramorenuapl MetamioB (karaausatopsl Dpu-
nenst — Kpadrea) obmeit ¢popmynsl MeXn, rae Me — meramn, X —
ranoren (BFs;, AICl;, SnCly, TiCly, ZnCl,, SbCIs), ramorensr (I,, 1C1)
u JIp.

Karaimuzaropsr @pupens — Kpadrca ucnonb3yroT Npu HU3KUX
TeMIlepaTypax JUisl MOJYyYEeHHsS MPOIAYKTOB BBICOKON MOJIEKYJISIPHON
Macchl. DTH KaTaau3aTopbl TPeOYIOT MPUCYTCTBUS COKAMAIU3amopa,
KOTOPBIA JEHCTBYET Kak JOHOP mpoToHa. Cokaraiu3aTopaMd MOTYT
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OBITh BEIIECTBA, JICTKO OTIAIOIIKE MPOTOHBI (BOJIA, TaJIOTSHBOIOPOIHI,
CIUPTHI U JIp.).
OOpa3oBaHue peaKIIMOHHBIX IICHTPOB MPOTEKAET IO CXEME

TiCl, + H,0 —> (TiCI,OH) H*
H*(TiCl,OH)" + CH,=CHX——> Hy,C—CHX(TiCl,OH)"
(N
JlaibHEVIIUM pOCT LENU MPOUCXOIUT IYTEM IMOCIETOBATEILHOTO

IIPUCOEIUHEHUS MOJIEKYJ MOHOMEpA K MOHHOW mape, COCTOAILIEH U3
MOHA KapOOHUS U TPOTUBOMOHA!

—> . —CH,~CHX~CH,-CHX(TiCl,OH)"

(1)

B uoHHOW mosumepu3auyu OTCYTCTBYET OUMOJICKYJSIPHBINA 00-
PBIB LIEMIH.

OOpbIB 1IENU MTPOUCXOIUT B pE3yJIbTaTe Mepe/iauu LENH OT PacTy-
IIIero MoOHa KapOOHUs MPOTHUBOMOHY C pEreHepalued Karaiu-
tuaeckoro komruiekca (II1) wmu gepes monomep (1V), mpuuém
BO3MOYKHA Mepeaada LUenu MyTeM IEepexo1a K MOHOMEPY KOMIUIEKCa
KaTajau3aTop — cokatanu3arop (B MOJIEKyJe IOJMMepa MOTydaeTCs
HCHACBIIIICHHAs. CBsA3b) JIMOO TIyTeM OTpbIBA THIAPHI-HOHA OT
MOHOMeEpA:

.
— CH,CHX(TiCI,OH) ——> ... —CH=CHX + H(TiCI,OH)"  (Il)
+ CH,=CHX + _ )
.. —CH,CHX(TIiCI,OH) —— ... —CH=CHX + CH,CHX(TiCI,OH)" —>
—— .. —CH,—CH,X + CH,=CX(TiCl,oH) (V)

CKOpOCTh KAaTHOHHOH IMOJMMEpHU3allid M MOJICKYJISIpHas Macca
NpOAYKTa 3aBHCAT OT THIIA PEAKIIMOHHOW CHUCTEMBI (IIPHUPOJIBI
KaTajau3aTopa, pacTBOPHUTEIA, MOHOMEpa). BbiCOkMe 3HauYCHUS
CKOPOCTH JIOCTHUTaloTCsS MPU MajbIX KOHICHTPAIUMAX Karajau3aTopa
(10°° —10" moub/MOIBb MOHOMEDA).

OOBIYHO TIpM KATHOHHOM MOJIMMEpU3AalMKA JUIMHA  LEMn
OIpeesIeTCS MPOTCKAaHUEM peakli IepeJadyd LEMd Ha MOJISPHBIC
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IIPUMECH, TPUCYTCTBYrOIME B cucreme. [loatomy cpenHeuuciioBas
CTEIEHb IOJIMMEPU3AIMYA B JAHHBII MOMEHT BPEMEHH BBIPAXKACTCS
YPaBHEHHEM

k. x

X

k.M

p

1 1
_ ==+
Pn PO

e P, - CTENEHb MOJUMEPHU3ALNU, ONpeaeisieMas KOHIICH-

Tpalueu Kkarajauzaropa P, =AM /c,,,;
Ky — KOHCTaHTa CKOPOCTH IIepeIayuu IICIU Ha IIPUMEChH;
X — KOHIICHTPAIUS PUMECH;
K, — KOHCTaHTa CKOpPOCTM pocTa Lend; M — KOHLEHTpauus

MOHOMEpA.

9.2. AHUOHHas nosaumMepusayus

JIs MHULIMUPOBAHUST AHUOHHOW MOJMMEPHU3AIMU MPUMEHSIOT
OCHOBHBIC KAaTaJIM3aTOPhI: IIEJIOYHBIE METaJylbl W MNPOU3BOJIHBIC
meTaiioB | u |l rpym (ayTkuTbl, aTKOTOJIATHI, aMUIBI U JIP. ).

Peakiisi WMHUIIMUPOBAHUS COCTOUT B TMPUCOCIAUHEHUH K
MOHOMEpPY CBOOOJIHOTO HOHA C 00pa3oBaHMEM KapOaHHOHA

H

|
A" + CH,=CHX —> ACH,—C

X

1100 B TIEPEHOCE HA MOHOMEp DJIEKTPOHA C HEKOTOPOro JOHOpPa
(Meramra) ¢ oOpa3oBaHHEM aHHOH-PaIUKaIa.

| |
® ¥ CHy=C —=CH—C”
X X

OOpBIB 1€MW TPU AHUOHHOW TOJMMEpPU3ALUMN TMPOUCXOIUT B
pe3ynbTaTE NPUCOCAUHEHUS MPOTOHA K PACTYIIEN LIENN MOJIMMEPA:

++ —CH,CH,X + H" — ... —CH,CH,X
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AHHMOHHBIC aKTHUBHBIE LEHTPHI 0o0Jie€ yCTOWYMBBLI, 4YeM KaTH-
OHHBIE, MOTOMY IPU AHUOHHOW MOJIUMEPU3ALNU YJAETCS MOJYYUTh
MPOAYKT BECbMA BBICOKOM MOJIEKYJISIPHOU MacCCHlI.

B HEKOTOpPBIX CiydasiX, HapuMEP MPH HUCHOJIb30BAHUW HATPHUIA-
HaTaTMHOBOrO KOMIUIEKCA [IJIs MOJUMEpPHU3allMu CTUpoJia U O-
METHJICTUPOJIA, 32 CUET NMEPEHOCa AIEKTPOHA K MOJIEKYJEe MOHOMEpPa
00pa3yloTCsi YpE3BbIYAHHO YCTOWYMBBIC HOH-PAJAMKAIbI, CIIOCOOHBIE
BECTHM AaHUOHHYIO ToJMMepu3aluio 0e3 oOpwiBa menu. Ecim peak-
[MOHHAsl CUCTEMa TINATEJIbHO OYMILIEHA OT MOJISIPHBIX MPUMECEU, TO
MPOTEKAET <OKUBAS» TOJMMEpHU3alvs, KOIja MOJIEKYJspHas Macca
NpPOAYKTa MPSAMO MPOMOPLHHOHAIBHA KOHBEPCHMM MOHOMEpa U HE
3aBHCHUT OT TeMIIepaTyphl (B HEKOTOPOM HHTEpBajie). MOJEeKyIIpHO-
mMaccoBoe pacnpeneneane (MMP) moirydeHHBIX 110 3TOMY MEXaHU3MY
IPOYKTOB YPE3BBIYANHO Y3KO€ (M /M, =105-+110) U TPUOIUKAECTCS K
OMOTOJIMEPaM.

K moHHOMY THUMy 4YacTO OTHOCST METANIOOPraHUYECKUE Kara-
JU3aTOPBI HA OCHOBE TIEPEXOHBIX METAJUIOB (KOOPAMHAIIMOHHO-UOH-
HOTO THIA). DTH KaTajau3aTopbl OOBIYHO OOpa3ylOTCs MPH B3aUMO-
JEUCTBUU OpraHWYecKuX coeauHeHuid metamios |-l rpynn nepuo-
JTUYECKON CUCTEMBI ¢ coisiMu nepexoaubix metaiwioB IV-VIII rpynn
(tak Ha3pIBacMble Karanmusatopbl llurmepa—Harra). Yame Bcero B
HNPOMBIIUICHHOCTH  UCHOJB3YIOT  aTlOMUHUHANKWIBL  (TPUITHII-
amfoMuHui) B couetanuu ¢ rajorenngamu tutana (TiCly wm TiCls).

IIpn cMenreHnn KOMIIOHEHTOB Karanu3aropa llurnepa — Harra
MPOTEKAET PN XMMHUYECKUX pPEaKIUi, B pe3ysbTaTe€ KOTOPBIX MpO-
UCXOIAT AIKWIMPOBAHUWE COCIUHEHUS TEePEXOJHOTO0 METajlla U €ro
BOCCTaHOBJICHHE,

OTH KaTaM3aTOpbl CIIOCOOHBI MOJMMEPU30BATh ITHIICH TMPU He-
oosbimKx AaBieHusX. [Ipu monuMepuszannm 3aMeIieHHbIX BUHUIOBBIX
MOHOMEpOB (MpOMMICHa, CTHUpOJa W JAp.) Ha ATHX KaTajlu3aTropax
00pa3yrTCsl TOJIMMEPBI CTEPEOPETyIpHON CTpyKTyphl. OTClo1a Ha-
3BAHUE ITOTO THUIIA KaTAJIU3aTOPOB — cTepeocnenupruIecKue.

3a mocyieIHUE TOJIbI OTKPHITO MHOKECTBO JIPYTUX CTEPEOCHEIU-
(drYecKrX KaTtaau3aToOpOB aHUOHHOTO, KATHOHHOTO U Jake CBOOOIHO-
paaukaibHOro Tumna. OJIHaKo 1EHHOCTh ISl TPOMBIIIIEHHOCTH COXpa-
HS0T KaTtanu3aropsl Llurnepa — Harra.
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PaboTa 2. KaTuoHHaa nonnMmepusaumsa cTtupona

Ieanb pabdoThl: MpoBeACHUE MOJUMEPU3AIIMN CTUPOJIa B TIPUCYT-
CTBUHU YETHIPEXXJIOPUCTOTO TUTAHA.

PeaKkTUBBI: CTUPOJI; METWIIOBBIM CIIUPT; YETHIPEXXIOPUCTHIA TH-
TaH; OXJIAKJIAIOIIAas CMECh; TUXJIOPITaH, THIATEIBLHO OCYIIICHHBIH.

O6opynoBanue. Tpexropias kojda emk. 350 mi (1 mwmr.); me-
nrajka ¢ 3arBopom (1 mir.); kamenpHas BopoHka (1 mT.); TepMomerp
(1 mr.); mumerka Ha 2 mut (1 1mr.); OaHS IS OXJIaKIAIOIMIEH CMECH
(1 wr.).

MeTtoauka padoTbl. TiaTeIbHO BHICYIICHHYIO TPEXTOPIIYIO KOJI-
Oy, CHa0XEHHYIO0 MEIIaIKOW, TEPMOMETPOM M KamleJIbHOU BOPOHKOM,
NPOAYBAaIOT WHEPTHHIM Ta3oM (a3oToM) B TeueHue 3—6 mwuH. Bce
OTepallfi¥ MPOBOJUTH B YCIOBUAX, HCKIIOUAIOIIMX MONAJaHNe BJIary.,
3aTeM B K010y HammuBaoT 140 M auxiopatana u oxjaaxaaroT 10 0°C
B Oane ¢ oxjaxpmaromed cMmechbio. CyXoW MHHIIETKONH BBOIAT 2 MII
YETBIPEXXJIOPUCTOTO THUTAHA M M3 KaleJIbHOH BOPOHKH IO KaIulsiM
nobapsor ctupoa (7 mir). Mounomep BBomsat B TeueHue 30-40 muH,
pu ATOM cieasT, 4ToObl Temmneparypa He npessimana 0°C. Ilocne
BBEJICHUS MOHOMepa cMech nepememuBaioT enie 30 MUH U 3aTemM
HanmuBaroT 150-180 mur meTmiioBoro cnmpra (1 pa3IoKCHHUS peak-
IIMOHHOW CMeCH). BBIACIUBIINICS MMOJIUMED OTACIISIOT, IMPOMBIBAIOT
METHJIOBBIM CITHPTOM M BBICYIIIMBAIOT.

3ananus.

1. PaccunTarh BBIXO]I ITOJIUMEPA U CTETICHb KOHBEPCHUH.

2. Onpenenuthb pacxon KaTanuzaTopa (B 1/t moymmMepa).

10. Cononumepusauma

Ecnu B peakiuy moiuMMepu3alvy y4acTBYIOT J1Ba U 0o0Jjiee MOHO-
MEpa, PA3IUYHBIX IO IPUPOAE, TO IPOLECC HA3BIBAKOT COMOJIUME-
pU3aluen, a NPOAYKTHI PEAKIINU COMOJIUMEPAMH.

Kak ObuI0 OTMEYEHO BBIIIE, PA3IMYaOT TPU BUA COMOJUMEPOB:
cmamuueckue (IPOCTHIC), npusumoie U OJIOKCONOIUMEDDL.

B o0uiem BHie cxemMa CHHTE3a CTaTUYECKOTO COMOJIUMEPA MOXKET

OBITH U300paKEeHA TaK:
nA+mB — ...-A-B-A-A-B-B-...
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B sToM cnydae 3BeHbS MOHOMEPOB PACHPEACIISIIOTCS B MaKpo-
MOJIEKYJIaX CTaTHUYECKH, T. €. O€3 ONpeJIeICHHOr0 MopsiKa yepeioBa-
HUS, a CPEHEE UX COOTHOIIIEHHWE PAaBHO COOTHOIIIEHHUIO MOHOMEPOB B
CMECH.

DTO BO3MOXKHO, €CIM MOHOMEpPhl 00JaJarT OJU3KON WU
OJIMHAKOBOW PEaKIMOHHOW CHOCOOHOCTBIO TI0 OTHOIICHUIO K
WHUITMATOpaM U KaTajii3aTopaM.

Eciu  MoHOMepbl  00Jlagar0oT  pa3jUYHOM  peaKIIMOHHOM
CITIOCOOHOCTBIO, POCT MOXKET IMPOTEKATh IO HECKOJBKHM IyTSAIM U C
pPa3IMYHON CKOPOCTHIO. B 3TOM ciiydyae KOHUEHTpaluUuu MOHOMEPOB U
COCTaB COIOJIUMEPA B MPOIECCE MOJUMEPU3AIUN OYAyT U3MEHSATHCSI.

Peakiiuu cTaTUYECKOM COIMOJMMEPHU3AIIMM MOTYT MPOTEKaTh Kak
10 PaAUKAILHOMY, TaK U IO HOHHOMY MEXaHU3MY.

CononuMepu3aiys MO3BOJISET IIMPOKO BapbUpOBaTh CBOMCTBA
MOJy4aeMbIX TMOJIUMEPOB, KOTOPHIE M3MEHSAIOTCS HE TOJBKO B 3aBH-
CUMOCTH OT MPUPOJBI MOHOMEPOB, HO U OT WX COOTHOIICHUS, MeXa-
HU3Ma COMNMOJIMMEpHU3AlUM, TEeMIEpaTyphl, CIOCO0a MPAKTUYECKOTO
MOJy4YEHHUS, METO/1a MHUITMUPOBAHUS PEAKIINH.

[IpocTyro conmoJuMepu3aIyio MUPOKO KUCIOJb3YIOT MPHU MOTyue-
HUW CUHTETHYECKUX KaydyKOB M AMYJIbCUI Ha MX OCHOBe (OyTaaueH-
cruposbHoro CKC, O6yramueH-autpmisHoro CKH) u cuHTeTHUSCKHX
BOJIOKOH, HanpuMep MOJTHAKPUIOHUTPUIHHBIX.

biokcononumepamMu Ha3bIBalOT TaKM€ CHHTETUYECKHE BBICOKO-
MOJICKYJISIPHBIE COEMHEHUS, B MAKPOMOJIEKYJIaX KOTOPHIX UMEET MeC-
TO YIHOPSIOYEHHOE YepEeOBaHHWE B MAaKpOLIENU OTICIbHBIX 3BEHBLEB
MOHOMEPOB.

CtpoeHne GJI0KCOMOIUMEPOB B O0IIIEM BH/IE MOKHO MPEACTABUTH
CXEMOW:

NA+MB— ...-(A)n=B)n= (A= B)n—(A)n—(B)n-...

CuHTe3upoBaTh  OJIOKCONOJIUMEPHI ~ MOXHO  HECKOJIbKUMH
criocobamu:

1. MexaHn4yeckorl WM TEPMUUYECKOW NECTPYKIMEW MOJIMMEPHBIX
1erne IByx U 06oJiee MoJMMEPOB.
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2. MexaHn4ecKor WU TePMHUUYECKON ACCTPYKIMEH MOJIMMEPHBIX
Hernel OJHOro MojauMepa B MPUCYTCTBUM MOHOMEpA APYroro CTpoe-
HUS.

3. BzaumopeiicTBuem CPaBHUTEIIBHO HU3KOMOJIEKYJISPHBIX
COeMHCHMI (OMTOMEpPOB), HA KOHIIAX MAaKPOMOJEKYI KOTOPHIX
HAXOJIATCS PEAKIIMOHHOCIIOCOOHBIC (DYHKITMOHATIBHBIE TPYIITIHI.

[Iporiecc cuHTE3a OJIOKCOMOIMMEPOB MPOTEKAET MO paau-
KAIbHOMY WJIM CTYIIEHYaTOMY MEXaHU3MY .

[Ipu MexaHwueckol (BaJiblieBaHUE, pPa3MOJ, IEPETHPAHUE) U
TEpMHUUYECKON (HarpeBaHue B OTCYTCTBHHM KHCIIOPONA) IECTPYKIINU
MaKpOMOJIEKYJIbl CPaBHUTEIIBHO JIETKO pPa3pbIBalOTCs, 00pa3ys
Makpopaaukaisl. [lociegnue B3anMoI€MCTBYIOT C MAaKpOpaIuKaIaMHU
JIPYroro CTPOEHUs!, 00pa3ys MaKpOMOJIEKYJIbI OJIOKCOMOIUMEPA.

Takum myTeM MOryT ObITh cuHTe3upoBaHbl BMC, kotopbie He
yAaeTCsl MOJYyYUTh OOBIYHBIMU METOAAMH, HAMpPHUMEP COMOJIUMEPHI
npuponabix BMC (memtrono3sl, Kpaxmalia) ¢ CHHTETHYCCKUMU
nosuMepamMu (TIOJTUAKPUIOHUTPHUIIOM, TTOJIUCTHPOJIOM).

IIpusumvle cononumepsl COAEPKAT B OCHOBHOM LIENU OJMH THII
AJIEMEHTAPHBIX 3BEHBEB, @ B OOKOBOM LIEMH . HEKOTOPOE KOJIUYECTBO
3BE€HbEB APYroro cocraBa. CTpoeHHE MX MOXKET OBbITh HM300paKEHO
CXEMOM:

AT A—ATATATA— A

|B ff ;@
I r |

rie A — dJIEeMEHTapHBIE 3BEHbI OCHOBHOM 11ETIH;
B — snemeHTapHbIe 3B€HbsI OOKOBOM IIE€TIH.

[IpuBuTBIE  COMOJMMEPHI  IOJAYYarOT NOPU  COBMECTHOM
noJIMMepU3aluu mojauMepa U MoHoMmepa. IIpu 3ToM MOTYT OBITH
pEAIM30BaHbI JIBA MTyTH CUHTE3a MPUBHUTHIX COMOJIUMEPOB:

1. [IpuBuMBKa MOHOMEpPA I MAaKpPOPAINKaAIIa HA MOJIUMED.

B nmanHOM ciy4yae mMoJuMepbl MOJydaroT IMyTeM OOpa3oBaHUs
AKTUBHBIX I[IEHTPOB HE HAa KOHIIAX IIEMH, KaK OOBIYHO, a B OT/CJIbHBIX
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3BEHBAX IMoJauMepa. K 3TUM akTUBHBIM IIEHTpaM IMPUCOCAUHSIOTCS B
BHIe OOKOBOH 1I€ITM MOHOMEP WJIM MOJIUMEPHBIN pajuKall.

2. [lonumepuzansi MOHOMEpa ¢ 00pa3oBaHHEM OOKOBBIX IOJIH-
MEPHBIX LIETIEH.

[TomyyeHne pa3BETBIEHHOW LIENU MOJIMMEpPA JHOCTUTACTCS MyTEM
pacTBOpeHHUs TMOJMMEpPAa B MOHOMEpPE M J00aBJICHUS K PAaCTBOPY
WHUIMaTopa. Pagukanbl, BO3HHMKAIOIIME MPU pacnaje WHUIMATOPA,
pEAarupyroT HE TOJIBKO C MOHOMEPOM, HO M C BOJIOPOJAOM IOJIUMEPA,
00pa3ysi MakpopaJguKaibl C XOJOCTHIM 3JIEKTPOHOM HE Ha KOHIIE, a B
LHEHTPE MAaKpOUENU. ITOT MAaKpOpAJAUKal AKTUBUPYET MOJIUMEPH-
3aIlMI0 BTOPOTO MOHOMEPA, KOTOPBIM MPUCOETUHSIETCA K HEMY, o0pa-
3ysi OOKOBBIE 1ICTIH.

Henocrarok crnoco6a B TOM, 4TO MOJIy4aeTCsl HE YMCThIA MPUBU-
TOW COIOJIUMEP, A €r0 CMECH C UCXOAHBIM ITOJUMEPOM U MOJIUMEPOM,
oOpa3ymnmMcs B pe3ysbTaTe MOJUMEPHU3alUK MOHOMepa. UToObI
MOJIYYUTh TTPUBUTON COMOJIMMEP B YUCTOM BHUJE, CIEAYET MOA00paTh
YCIIOBUS, HCKITFOYAKOIINE MPOTEKAHUE PEAKIIUHA TOMOTIOJIMMEPU3AIUH.

PaboTta 3. OnpepeneHue KOHCTaAHT comnonMmMmepusauuum
CTUpONa C METAaKPUITOBOMN KUCIIOTOMN

Ileas paGoThl: onpejeiieHne KOHCTAaHT PaJUKaIbHON COMOIMMe-
pU3alMU CTUPOJIA C METAKPUIOBOM KHUCIOTOM IO Merony Maiwo —
JIprounca.

PeakTuBBI: CTUPOJ CBEXEIEPErHAHHBIN; COMsHAas KucioTa, 5%-
HBIH PACTBOP; METaKpWJIOBas KHCIOTAa CBEXCICpErHaHHAS, IeTPO-
NEeHHBIN 3¢up; TuMETHIGOPMAMHUI, JUHUTPUI a30-0MC-U30MACIISTHON
KHCJIOThI CBEIKEIIEPEKPHUCTANIM30BAHHBIN; a30T WUIIM aproH.

OO6opyaoBaHue: aMIyJibl WKW TPOOUPKHU C MPUILTU(POBAHHBIMU
npoOkamu (3 1IT.), YacoBOE CTEKI0 Miin Jamku [leTpwu (3 mit.), mumer-
ku Ha 10 ™ (2 mr.), koaObl KoHMYeckue (3 INT.), CTaKaHBI
xumuueckue emk. 100 mu (3 mr.), TepmocTar (1 IIT.), CTEKISHHBIC
naJyouky (3 mT.), BakyyM-cymmmibHbIA mkad (1 mr.).

MeTtoauka padoTbl. B TpH TIATEIbHO BHIMBITHIC M BHICYIIICHHBIC
amnynbl momemairor mo 0,015 r [0,3% (macc.)] mHHMImMaTopa —
JUHUTPUIIA a30-0MC-M30MACASHOW KHCJIOTHI M HAIMBAIOT MO 5 M
CMECH CTHpoOJia M MeTakpwioBoi kuciotel (MAK) crenyromux
MOJIBHBIX cocTaBoB: 4/1, 1/1, 1/4. Cmecu nepeMemuBaroT 10 PacTBO-
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peHUS WHUIIMATOpa, 3aTeM aMIyJbl IPOJYBAalOT WHEPTHBIM Ta30M
(a3oTOM WM aproHoM), 3amavMBalOT WM TIIATEIBLHO 3aKPBIBAIOT
CTEKIITHHBIMHM IIPOOKaMHU U IOMEIIAIOT B TEPMOCTAT C TeMIIEpaTypoi
60+0,5°C. Cononumepuzaiuo MpoBoasaT 10 koaBepcun 5—10%, koto-
PYIO ONPENCISIIOT BH3YaJlbHO TI0 BS3KOCTH CHCTEMBI (PEaKInio
IMPOBOIAT 1O CHPOIOOOPA3HOTO COCTOSHHUS FUIM TOSIBJICHHSI O€IIoro
ocaJka B TpeTheH ammyiie). 3aTeM aMmyjbl ObICTPO OXJIAXKJAIOT JI0
KOMHATHOW TeMIIEpaTyphl, BCKPBIBAIOT U COASPKUMOE MEIJICHHO BBI-
JUBAIOT TPH IMEepEeMElIMBaHMM B cTakaH ¢ ocaaurteneM (5%-Hbiit
pactBop HC1). IlycTyro aMIyny CHOJACKHBAIOT HEOOJBIIMM KOJIH-
YECTBOM OCAJIUTEINsl, KOTOPBIM TaKKe BBUIMBAIOT B CTaKaH C OCaX-
JCHHBIM TTOJIMMEPOM.

Ocanoxk moauMepa JeKaHTUPYIOT, TIIATEIBHO MPOMBIBAIOT BOOH,
3aTeM IIETPOJICHHBIM 3(HPOM M CyIIaT Ha IPEABAPHUTEIHHO B3BE-
IICHHOM YaCOBOM CTCKJIC B BaKyyM-CYIIHJIBHOM IIKady J0 ITOCTOSH-
HOM MacChbl.

ConepkaHue KHUCIOTHI B COTMOJIMMEPE OMPEACIISIOT TUTPOBAHUEM
pacTBOpOB comoiauMepoB B auMermiipopmamuae 0,1 H. cnmupTOBBEIM
pactBopom KOH.

Onpedenenue cooepicanusi KapOOKCUNbHBIX ePYNN
U KUCTOMHO20 YUCLA

Conepxanue KapOOKCWIBHBIX TPYNI M KHCJIOTHOE YHUCIIO
OTIPEJICNISIIOT TUTPOBAHWEM PACTBOPEHHON HABECKH HCCIIETYEMOTO
noJIMMepa  IIeJIoYblo. B 3aBUCMMOCTH  OT  IIPUMEHSIEMOTO
pPacTBOPHUTENIST U PACTBOPUMOCTH TOJMMEPA MCIONIB3YIOT CIUPTOBOU
WJIM BOJHBIM PACTBOP MLIEIOYM. B KadyecTBE pPacTBOPUTEIST MOMKHO
MPUMEHSTh CIIUPT, COUPTO-OEH30JbHYIO WM CIUPTO-3(PUPHYIO CMECh
(1:1), ateToH, AMOKCaH U AP.

JIBe HaBecku ucciemyemoro noaumepa (0,3-1,0 1), B3BEIICHHOTO
¢ Tounocthio 10 0,0002 r, cmemmuBarot ¢ 15-30 M pacTBopUTeNs U
nocyie pacTBopeHusi ortutpoBbiBaloT 0,1 H. pacTBOpoM Ienouud B
NpUCYTCTBUU (eHoNdTaNenHa 10 MOSBICHHUS PO30BOM OKpacku. M3
aHaJM3a pe3yJbTAaTOB JIBYX MNpo0 MNPUHUMAIOT CpeaHee 3HadYeHHE.
[TapamienbHO CTaBAT KOHTPOJIBHBIN OIIBIT.

Conepxanne KapOOKCHIIBHBIX TPyl X (B %) pacCYUTHIBAIOT I10

dbopmyie
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oV, ~V,) f -0.0045-100
g

rae Vi, — oobem 0,1 H. pacTBOpa 11€J104YH, U3PACXOJOBAHHOTO Ha
TUTPOBAHUE aHATU3UpyeMoi mpoOsl, Mi; V, — oovem 0,1 H. pacTBOpa
MIEJIOYH, HM3PACXOJIOBAHHOTO HAa TUTPOBAHHWE KOHTPOJHHOM MPOOBHI,
i, f— mompaBounsni koddpdumment 0,1 H. pacTBopa ImIenIOYH,
0,0045 - kommaectBo COOH-Tpy1, cooTBETCTBYIOIIEEe 1 M TOYHO
0,1 H. pacTBOpa 11€7I04H, T; § — HABECKA BEIIECTBA, T.

Kucnmotnoe uymcnmo  xapakrepusyercs umciom wmr  KOH,
HEOOXOMUMBIM  JUISi ~ HEWTpaidu3aluu  KapOOKCUJIBHBIX  TPYIIII,
coziepxaiuxcs B 1 r aHaIu3upyemMoro nojimmepa.

KucmoTHoe uncio (K. 4.) pacCUMUTHIBAIOT 110 (hOpMYJIC

iy = (Vi-V,)f -0,00561-1000
. : |

riae 0,00561 — tutp 0,1 H. pactBopa KOH, r/m.
Cocras cononumepa [B % (Mo:.)] Haxomsar o popmymnam:

m = A 1005 m, = XA
R
A A A

TJie X1 U Xp — cojeprkanue MoHoMepoB M; u M,, % (macc); my u
m, — coxepxkanue MoHOoMepoB M; u M,,% (mom); Ay u A,-
MOJICKYJISIPHBIE MacChl MOHOMepOB My 1 M.

[TonydeHHbIE JaHHBIE CBOAAT B Ta0JI. 9.

Tabmnura 9
Cocmasg ucxoouou Cocmas
Buixoo
e conoaumepa conoamepd,
Ne onvima | MalM, | % (mon.) P % (mox.)
Mo 2 % [m] [m2]
[Mi1] | [M:]
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3Hasg JOJI0 KaXJOr0 MOHOMEpPAa B HCXOJHOM CMECH M COCTaB
COMOJIMMEpPa IS TPEX COOTHOIICHUM KOMIIOHEHTOB, PaCCUUTHIBAIOT
KOHCTaHThl conoJimMepu3anuu 1o merony Maiio — Jlsrouca. Ilo
MOJTYYECHHBIM 3HAYEHHSM KOHCTAHT COIMOJIMMEPHU3ALINU JIETA0T BHIBOJ
00 aKTHBHOCTM COMOHOMEPOB MPH COMOJUMEPHU3AIUU. BBIUUCISIOT
Mpou3BENCHUE [1f, W OIEHUBAIOT A(PPEeKT dYepenoBaHUs 3BEHHEB
MOHOMEPOB B CONIOJIMMEPE.

KoHcTanTel conoimMepru3anum MOXHO PacCUATaTh U MO METOAY
daitnmaya — Pocca.

11. MonnkoHageHcauus

Ilonuxonoencayus — NpoOIECC MOTYUYCHUSI BBICOKOMOJICKYJISIPHBIX
COCIMHEHUHM, MPU KOTOPOM OOpa30BaHHE MAKPOMOJIEKYJ COMpO-
BOXKJIA€TCSl  BBIICIICHUEM HU3KOMOJIEKYJSIpHBIX  BemecTtB. [lpwu
MOJIMKOHJICHCAIINU AJIEMEHTAPHBIN COCTaB IOJMMEPA HE COBIAMACT C
AJIEMEHTapHBIM COCTABOM HCXOJHBIX BemlecTB. llonukoHaeHcanus
XapakTepHa Jid COCAMHEHUM, ColepXkalluX B CBOeM cocTaBe (yH-
KIIMOHAJIBHBIC Tpynmnel. Pa3nuyaroT ecomononuxonHoeHcayuro, B
KOTOPOHM Yy4acTBYIOT OJHOPOJIHBIE MOJEKYJIbI, COJIEpHKAIINUE JBE Pa3-
JUYHbIE PYHKIIMOHATIBHBIE TPYIIIIbI

NNH(CH,)6COOH === —NH(CHp)sCO— "
-2

U 2emeponoauKoHoeHcayulo, B KOTOPOM y4acTBYIOT pa3HOPOJIHBIE
MOJIEKYJIbI, HAIIPUMEP

NNH5(CH,)gNH, + nHOOC(CH,),COOH === --— NH(CH,)gNHCO(CH2),CO—

-H2

budyaknroHabHOCTH (WK MO YHKIIMOHATBHOCTH) UCXOIHBIX
MOHOMEPOB  SIBJSIETCS  OOSI3aTE€IbHBIM  YCJIOBUEM  TOJYYEHUS
BBICOKOMOJIEKYJISIPHBIX IPOJTYKTOB.

Peakuuu monvkKoHAEHCAlMKM, KaK M BCE PEAKUUU KOHJCHCAIWH,
OOJIBIIIEN  YacThlO  SIBJISIIOTCSL  PAaBHOBECHBIMU. X  MOXKHO
OCYIIIECTBJIATh B YCIIOBUSX, OJM3KHUX K PaBHOBECHBIM (pasnosecHast
TIOJTUKOHJICHCAITNSA) WM KOTJa PaBHOBECHE CIABUHYTO B CTOPOHY
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oOpa3oBanus noiauMmepa (Hepasnosecnas nolukoHaeHcalus). [Ipu
MPOBEJACHUM HEPABHOBECHOM MOJMKOHACHCAIIMU MOJAOMPAIOT TaKue
peareHThl M TaKHWE YCJIOBHUsI, YTOOBI peakius IpoTeKala JajJeKo OT
paBHOBECHS], T. €. OTCYTCTBOBAJIM AECTPYKIHS IMOJHMEpa HU3KOMO-
JEKYJISPHBIMM IIPOAYyKTaMU, OOMEHHBIE PEaKIIUU U T. 1.

DTOro AOCTUrarT MHPOBEICHHUEM IMpOoIecca MPU TAKUX HHUBKHUX
TeMmrepaTypax, MpU KOTOPBIX OOMEHHBIE PEAKIIMH 3aMEIJICHBI, a
HMCXOJIHbIE BEIIECTBA JOCTATOYHO PEAKIIMOHHOCIOCOOHBI, YTOOBLI B
ATHUX YCJIOBHUAX 00pa30BbIBaTh MOJMMED, a TAKXKE IMOJYYEHUEM IOJIH-
Mepa TaKOro XMMHUUYECKOI'0 CTPOCHUSI, KOTOPHIA HE CIIOCOOEH K TUJIpo-
JM3y U UHBIM JASCTPYKTHBHBIM IIpEBpAICHUSAM IIPH B3aMMOJICHCTBUU
C HM3KOMOJICKYJISIPHBIM IPOJYKTOM IOJUKOHJCHCAIIMM M C HMCXOJ-
HBIMH BEIIICCTBAMH.

Jlns cuHTe3a MOJMMEPOB IOJMKOHACHCAMEH MOXKHO MCIIOJIb30-
BaTh PA3WYHBIC XHMHYCCKUE PEaKIMH, HampuMmep STepru]uKaIuio,
aMHUJIMPOBaHNUE, 3aMEILICHUE U JIP.

J{1s1 MakCHMMaJIbHOTO IPEBpAIleHUs] UCXOJHBIX BEIIECTB B IMOJIH-
Mep U3 CUCTEMBI HEOOXOMMO yAAISATh HU3KOMOJICKYJISPHBINA MPOTYKT
peakiuu. C 3TON 1ENbIO TOJMKOHACHCALIMIO MPOBOJAT MPU TOBHI-
IICHHBIX TeMIlepaTypax (OOBIYHO B TOKE MHEPTHOIO T'a3a), IpHYEM Ha
3aKJIFOYNTEIBHOU CTaJUH MPOIECC MPOBOJAT B BAKyyME.

CwmernieHre paBHOBECHS NyTeM YyIalleHHsT U3 cepbl peakiuu
HU3KOMOJIEKYJIIPHOIO ~ COCAUMHEHHS  CIOCOOCTBYET  IOJYYEHHIO
noyimMepa ¢ 00JIbIIEH MOJIEKYJISIPHOW MAaCCOM.

B HekoTOphIX cilydasx Opu B3aUMOJCUCTBUM (HYHKIIMOHAIBHBIX
IPyNIl mapauieabHO MOJMKOHACHCAIMU MOXET IPOTEKaTh pPeaKIlvs
oOpa3oBaHusl IMKJIOB. HampaBieHwe peakiuu, T.€. BO3MOXKHOCTH
MPOTEKAHUS MUKINU3AIUKN WIN JIMHEHHOW MOJUKOHACHCAIINH, ONpe/ie-
JS€TCS B OCHOBHOM CTPOCHHMEM MCXOJHOT0 OM(DYHKIIMOHAIBHOTO
BEIIIECTBA M YCJIOBUSAMU MPOBEACHUS peakiuu. [{uknmnzanusa aBisercs
OCHOBHBIM HAaIpaBJICHUEM pEAKIIUM B TE€X ClIy4yasX, KOrJa MOTYT
00pa30BaThbCsl HEHAINPSHKEHHBIE TSATH- M IIECTUWICHHBIC ITUKIIBI
(HarpuMep, PH MUKIU3AIUA aMAHOMACIISTHOM, aMUHOBAJICPUaHOBOM,
OKCHUMACJISTHOM KHuCI0T). Ecnu mpu BHYTPUMOJICKYJIIPHOM B3aMMO-
TEUCTBUU JOJDKHBI 00pa30BaThCSI BOCHMU-, ICBATH-, JCCATHUICHHBIC
IUKJIbI, TO BO3HUKHOBEHHUS IIUKJIOB HE MPOUCXOIUT M MPOAYKTAMU
PEaKIIHU SIBISIFOTCS TOJIBKO JIMHEHHBIC MOJUMEDHI.
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11.1. BnusiHue pa3fiudHbIX ¢hakmopos
Ha npouyecc rpomeKaHusi NoJIUKOHOeHcayuu

Bausinue KoHHeHTpauuu MoHoMmepa. I[lonukoHaeHcanus
IPOTEKAET IO CTyIIEHYaTOMY MexaHu3My. CHavana B3auMOJICHCTBYIOT
MOJIEKYJIBI MOHOMEpOB, 00pa3ys aumepsl. [locnegnue B3auMo-
JIEUCTBYIOT JIPYr C JPYrOM M C MOHOMEPOM, 00pa3ysi TpUMEpPHI U
TeTpaMepsl U T. A. MojekyssipHas Macca yBEJIWYUBACTCS MEIJICHHO,
OJTHOBPEMEHHO MCUYEPIBIBAIOTCA (PYHKIIMOHATIBHBIC TPYTIIIHI.

CKOpOCTh peakuuu OMPEAEISETCS CKOPOCThIO HCUYEPIBIBAHUS
(yHKIMOHANIBHBIX Tpymi. MoJiekyJispHas Macca MojuMepa 3aBHUCUT
OT CTENEHU HCUYEPIbIBaHUS (DYHKIMOHAIBHBIX TPYNI W B OOJbIIEH
CTEIEHU OT SKBUBAJCHTHOCTH JTUX TIpyIi. boibiive 3HavYeHuUs
MOJICKYJISIPHOM MacChl MOKHO TIOJYYUTh TOJBKO TIPU CTENECHU
npeBpaiieHuss GyHkiuoHanbHBIX rpynn p>0,98. Otciona BhITEKAET,
4TO B OOJBIIMHCTBE CIIy4acB IMOJMKOHJEHCAIIMIO HY)XHO BECTH
NEPUONYECKUM CIIOCOOOM 10 TIPEACIIbHON CTETIEHU IPEBpaICHUSI.

[TockoJIbKY CKOPOCTh pEeakiMy MPOMOPIHUOHAIbHA KOHIICHTPAITUU
(GYHKIMOHAIBHBIX TPYII, TO B KOHIIE Ipollecca CKOPOCTh OYECHb
HU3KA.

Bausinue TemmepaTypbl. 3aBHCHUMOCTh KOHCTaHTBI CKOPOCTH
peaKkuu OT TEMIEPATYPhI ONMKUCHIBAECTCS YPABHEHUEM AppEeHHyca

E

k= Ae FT_ (11.1)

CooTtHoteHue CKOpPOCTEHU peakuuu LUKJIN3AL AU 51
MOJIMKOHICHCAIIUH ONpEAEIISIET COOTHOIIIEHUE BBIXOJIOB
IUAKIIAYECKOTO COCIMHEHNS Y INHEMHOTO MOJIMMEpPa

= _ (11.2)

rae W,— CKOpPOCTh IHMKJIH3aluu; W;— CKOPOCTb IOJIHUKOH-
nercamnuu; K, — a3ppexTuBHAS KOHCTaHTa CKOPOCTH IUKIU3anuu; K'; —
3¢ (deKTUBHAsS KOHCTAHTa CKOPOCTH IOJUKOHACHCAIMU (B 3HAYCHHE
3G (HEKTUBHON KOHCTAHTBHI BXOJUT KOHIICHTpAIUS KaTajau3aropa);
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[B] - koHmenrpanus  OMGYHKIHOHAIBHOIO  COCAMHEHHS  C
pa3sIuYHBIMH (PYHKIIHOHAILHBEIMU TPYyIIIaMHU.

CrnenoBaTellbHO, COOTHOIIEHHE CKOPOCTEH 00pa3oBaHMs ILIMKIIOB
U JUHEHHOI'O IMoJMMepa OYIeT ONpeAensaThCs 3HAUCHUSIMU KOHCTAHT
CKOPOCTH.

O06o3naunB otHomenue K'y/ K'; gepe3 L u moacraBus 3HaueHus K
u K';, [cm. ypaBHenue (11.1)] B ypaBHenue (11.2), moaydnm:

En'Eu

Ay
L1 = A,'1 e RT (113)

Jlns mro6oi npyroi remmeparypsl (To)

En'EL;

A, RT
= e 2 (11.4)

Cootnomenne L,/L; ompenmenser OTHOCHTEIBHOEC HW3MCHEHHE
BBIXO0/J1a ITUKIIMYECKOT0 COSTUHCHHUSI TP U3MECHEHUHU TEMIIEPaTyphl OT

Tl 1o To:

L, R T2T (11.5)

[TockobKy TPEAIKCIOHEHIINATBHBIE MHOXKHUTEIN CIa00 3aBHCST
OT TEMIIEPATyPbl, MO’KHO X COKpPaTUTh. Torja HampaBlIeHUE PeaKIuu
OyJeT 3aBUCETh OT 3HAYCHHUS DHEPIUU aKTUBAIIUU.

Korpa sHeprum akTUBaIMyM peakuUil HUKIW3AMUKA W MOJMKOH-
neHcanuu paeHel, T.e¢. E, = E;, orHomenme L,/L,=1, wu, cie-
JIOBAaTEJIbHO, B 3TOM CJIydyae M3MEHEHHE TeMIIepaTypbl HE BIIMSET Ha
HanpaBJICHUE PEAKIINH.
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11.2. MexaHu3m nosiuKkoHOeHcauuu

[Ipu paccMoTpeHnr MEXaHU3Ma MOJIUKOHIEHCAIIMU OOBIYHO TIPH-
HUMAIOT, YTO PEAKI[MOHHAsI CTIOCOOHOCTh (DYHKIIMOHATBHBIX IPYMI HE
3aBUCUT OT pa3sMepa MOJIEKYJ M BSI3KOCTH PEAKIIMOHHOW CpEIlbl. JTH
JOIYILICHUS TPOBEPEHBI IKCIIEPUMEHTANBHO. [IpuHATHE 3THUX HO0IMy-
IIEHUN MO3BOJISIET NPU pacyeTe CKOPOCTU IPOLIECCa MOJIb30BATHCSA
€IMHOM KOHCTAHTOW CKOPOCTH PEAKIUM U BMECTO KOHIEHTPALUU
MOJIEKYJI HCIOJb30BaTh KOHUEHTpPAlUU (YHKIIMOHAIBHBIX TPYIIIL.
Tak, KHUHETUKY MOJUATEPUPUKAIIUNA IKCIIEPUMEHTAIBHO U3YyYaloT My-
TE€M TUTPOBAHUS HEMPOPEATHPOBABIINX KAPOOKCUIIBHBIX TPYIIN OCHO-
BaHHeM. CKOpPOCTh MOJMKOHAEHCALMU TOT1a MOKHO BBIPa3UTh B BH-
7€ CKOPOCTHU UCYE3HOBEHUS KapOOKCUIIBHBIX TPYIIII.

CxopocCTh JIUHENHOU IMOJIUKOHACHCALIUU A3MepseTcs
CKOPOCTBIO U3MEHEHUS KOHIIEHTPAIMU OJHOW U3 (PYHKIMOHAIBHBIX

rpymn (c,) wiu (c,):

_do, _deg

e CACg = KCACq, (11.6)

=k

Kam

TIC Cyar — KOHIICHTpAIIMS KaTaln3aTopa, CUUTAIOIIASCS IOCTO-
SHHOW B Te4YeHHE Bcero mporecca, U K = Ki cr — 3 dexTuBHas
KOHCTaHTa CKOPOCTH.

[IpuHUMAs, YTO C, < C, = C, HOJIYUHM.

dc )
-k (11.7)

MHTerpupys 3T0 ypaBHEHHE U MOACTaBIsAA ¢ = ¢,(1—p), rae p —
CTCIICHb  3aBEPIICHHOCTH  pPEAKIUH  HO  HCUYCPIBIBAHHUIO
(YHKIMOHAIBHBIX TPYIII, MOJyYaeM:

1
cokt =ﬁ—const (11.8)

KaranusatopaMu  DNOJMKOHACHCALMU  CIyXXaT  T€ K€
COCIMHEHMS, KOTOpble KaTAIM3UPYIOT AaHAJIOTUYHBIE pPEaKIUU
MOHO(YHKIIMOHAJbHBIX  BemiecTB.  Hampumep, B KadecTBe
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KaTaJu3aTOpOB MOJUATEpUPUKALMU HCIOJIB3YIOT MHHEpaJIbHbIC
KUCJIOTHI, CYJIb(DOKUCIOTHI, KUCIIBIE COJU U T. .

Cpennsis ~ CcTeNeHb  MOJUKOHJCHCAIMM  0Opa3yroIierocs
nojuMepa P, BeIpaxkaeTcs Gpopmyion

-

= C
P =-"=
C

= const + kc,t (11.9)

-

-p

I7ie C, — HadallbHasl KOHIIEHTpanus (yHKIIMOHAIBHBIX TPYIIIL.
Kakx BugHo m3 ypaBHenus (11.9), P, auHEHHO BO3pacTaeT BO

Bpemenu. Opgnako mpo p>0,99 HnHaGaromaercs OTKIOHEHHE OT
JIMHEMHOM 3aBUCHUMOCTH.

BricokOMOEKyIIpHBIE TPOAYKTHI MOTYT OBITH IOJYYEHBI
TOJBKO TMpH cTeneHsx mnpeBpamieHuss p>0,95. Ilpu MeHbIINX
KOHBEPCHAX 00Pa3yIOTCS JIUITh OJTUTOMEPHBIC COCTUHCHUS.

Teopernyeckn Mpu JTUHEHHOW MOJMKOHIACHCAIIMU IPEACIbHOEC
3HAUEHHUE CTENEHHU IOJUKOHJICHCAIIMU MOET OBITh OECKOHEYHO
BEJINKO, TaK KaK MaKpPOMOJICKYJIbl MOTYT COEIUHATHCS IPYyT C
apyromM. OHAKO MPaKTUUYECKH JTOCTHYD CTCIICHU MOJUKOHICHCAIIUH
nopsAAKaPr, ~10° o4eHb TpyaHo. OpHa U3 TPUYUH  ITOTO —

HEPABEHCTBO KOHIIEHTpAIMi (PYHKIIMOHAIBHBIX TPYII B HUCXOJTHOMU
cMecu. B aToM ciaywyae mpelenbHOE  3HAUYEHHUE ~ CTEIECHU
MOJIUKOHICHCAIIUU TIpU p=1 BhIpa)kaeTcs

n

= I1+r
P ::, (11.10)

rie I =Cao/Cggp— OTHOIICHHE MCXOJHBIX KOHIICHTpAIIUH
(GYHKIIMOHAJIBHBIX TPYIIIL.

Ha camom pene p HuKorjaa He jJocTturaet 1 W mpeaeiabHOe
3HAUCHHUE

— 1+r
v (11.11)

Jist monydeHuss MPOAYKTOB BBICOKOW MOJIEKYJSIPHOW MaccChl
COCTaB cMecHu JOJIKEH OBITH BEChMa 030K K
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cTexuomerpudeckomy, Hampumep: aas r = 0,91p =10; g r = 0,99
P, =100. Tompko mipm I = 0,999 P, =1000. Pacuer caeman mis p =1, Ha
IIPaKTHKE MpeaeIbHOE 3HAUCHUE P, HUXKE.

11.3. ®akmopsbl, snusroujue
Ha MoOJIeKynIsIPHY0 Maccy nosiumMepa

Haunbonee ymnoOHBIM METOJOM COOJIOJICHUS SKBUBAJICHTHOCTH
(YHKIMOHAIBHBIX TPYMNI SIBJISAETCS MCIOJIb30BaHUE OM(]PYHKIIMOHAIb-
HBIX COEIWHEHHH, cOoAepKalluX pa3Hble (PYHKIHUOHAJIbHBIE TPYIIIIbI
(rumma a—A—B, HampuMep, OKCH- MJIHM aMHHOKHCIIOT) WJIM CTCXHO-
METPUYCCKUX KOMITJICKCOB HCXOJHBIX BeEHIeCTB (Hampumep, coliei
IVAMHHOB W JUKapOOHOBBIX KHCJOT). Torma CTeXHOMETpUYECKUN
COCTaB TOJJICPKUBACTCS aBTOMaTU4ecKkH. [IpuunmHa OTKIOHEHUS OT
HKBUBAJIEHTHOCTH MOXET TakKXKe 3aKJII4aThbCid B MPHUCYTCTBUU
MOHO(YHKIIMOHAJIBHBIX COEJAUHEHUN, KOTOPbIE OOPBIBAIOT LIETb, TAK
KaK MpU MPUCOCAUHEHUH MOHO(DYHKIIMOHAJIBLHOIO COCIWHEHMS Ha
OJTHOM KOHIIE pacTylleil 1enu OKa3bIBACTCS HEPEaKIMOHHO-
CIIOCOOHBIN paguKall.

Nx BiusHME Ha MOJEKYJSPHYIO Maccy MPOIYKTOB MOJIUKOH-
JEHCAlIUM aHAJIOTUYHO BIIMSHUIO M30BITKA OJJHOTO M3 KOMIIOHEHTOB B
UCXOJHOM cMecH. MOHO(YHKIIMOHANIbHBIE COEUHEHUSI MOTYT 00pa-
30BBIBaThCS B PEAKIMOHHOM CHCTeME B pe3ysbTaTe MOOOYHBIX
peakiuii. Yacto HeOOJbIIME KOJIMYECTBA MOHO(QYHKIIMOHAIBHBIX
COCIMHEHUM CIIEHUAIIBHO BBOJATCS B PEAKLIMOHHYIO CMECH JUISl PEry-
JUPOBAHUS  MOJICKYJSIPHOM  MacChl TMOJHUMEPOB W NPUAAHUS
CTaOMIBPHOCTU MPOMYKTy (Ha KOHIAX Ienu OyayT (pyHKIIMOHAIBLHEIC
TPYIIIBI OHOTO THIA). B TakoM ciydae WX Ha3bIBaIOT CTAOMIM3aTOPEI
MOJIEKYJISIPHOW MAaCCHI.

Jpyroit mpuurHOM, OrpaHUYUBAIOILIEN MOJIEKYJISPHYIO MacCy IpH
JVMHEWHON TOJMKOHJICHCAIIUM, SBJISIETCS PABHOBECHBIA XapakTep
pCaKIuu M BBIJICIICHHE HU3KOMOJICKYJISIPHOTO BemlecTBa (Hampumep,
BOJIBI), CIIOCOOHOTO pearupoBaTh C YK€ O0Opa30BABIIMMHCS MaKpO-
MOJIEKYJIaMH, BBI3bIBAsI UX JIECTPYKLIHIO. 3aBUCHUMOCTH IPEAEIbHON
CTENEHU MOJMKOHACHCAIMU OT KOHUEHTPALUU HU3KOMOJIEKYJISIPHOTO
BEILECTBA BBIPAXKAETCA YPABHEHUEM IOJMKOHIAECHCALIMOHHOTO PaBHO-
BECHSI
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p- K, (11.12)

rae K — koHCTaHTa MOJIMKOHAEHCAIIMOHHOTO PABHOBECHS.
Ecnmu BCce CBSA3M B MPOAYKTE IMOJMKOHJCHCALIMM PABHOLICHHBI U
KOHCTAHTa PaBHOBECHS MPHU UX 00pPa30BaHUU MOCTOSIHHA, TO

n, -n n.n n.n
k=Dele M Mol (11.13)
n-n n,n Ny
rac nl,nz,..,nn nu na— MOJIBHBIE OOJIN MOHOMCpa, z[HMepa, . n-

MEpa U HU3KOMOJIEKYJISIPHOTO BEIIECTBA B CMECH.,

N3 ypaBHEeHMs cleQyeTr, 4YTO Il JOCTHXKEHUS JOCTAaTOYHO
BBICOKMX 3HAYEHHUI MOJICKYJISIPHONM MacChl HEOOXOJUMO TIIATEIbHOE
VIOAJCHUE  HU3KOMOJIEKYJSIDHOTO  BemlecrBa. Hampumep, A
noiydenus mommddupos ¢ P, =100 (K = 4,9 mpu 280 °C) gomycrumoe
COIEpPKAaHUE BOJBI HE [IOJDKHO TMPEBBIIATH TBHICAYHBIX JOJIEU
MPOLICHTA.

11.4. MonekynsipHO-Maccoegoe pacrpedesieHue

[Tpu MTMHEWHON NOIMKOHIEHCAIUU MMOJIy4arOTCs IMIPOTYKThI, HEOI-
HOPOJIHBIE MO0 MOJICKYJISIpHOHW Macce. CTaTUCTUYECKOE PACCMOTPEHUE
pacIpeneseHuss OCHOBAHO HA PACue€Te BEPOSITHOCTH CYUIECTBOBAHUS
MOJIMMEPHBIX MOJIEKYJ, COAEPXKAIIUX X CTPYKTYPHBIX €IWHUIL. IJTa
BEpOSITHOCTb SKBUBaleHTHa Bermumue P* (I — p), rae p— CTEmeHb
3aBepiIeHHOCTH peakiuu. Ecau Ny — ducioBas 107 MOJEKYd €
JUIMHOM X, TO YHMCJIOBOE PACHPENECIICHUE T10 CTENECHU MOJIUMEPU3ALUN
MOKHO 3alucaTh

N, = Np**(1-p), (11.13a)

rae N — oO1iiee 4uciio MOJTUMEPHBIX MOJIEKY!I.
MaccoBast 10151 MOJIEKYJI C JIJIMHOW X 3BEHbEB PaBHA

®y = XN,/N; N = Ng(1-p),
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riae Ng — oO1ee 4nciio 3B€HbEB B HCXOJHOM CUCTEME.
[Moxcraisist 5TH ypaBHeHHs B BoIpakenue (11.13), momyumm:

oy =xp" (1 - p)%, (11.14)
TAC wy — MacCoBas H0JIA (bpaKHI/II/I CO CTCIICHBIO HOJII/IMepI/ISaHI/II/I
X, p — CTCIICHD BaBepH_IeHHOCTH peaKHI/II/I, paBHaﬂ OTHOLOICHHUIO YUCJ1a
MpOpearupoBaBIINX (PYHKIIMOHATBHBIX TPYIN K HX HaYaJlbHOMY
YHUCIy.
CpGI[HI/Ie CTCIICHU ITOJIMKOHACHCAIITUU paBHBI

P,=——; P,=—"; RJP =1+p.
1-p -p

11.5. O6MeHHbIe peakyuu

B x01€e paBHOBECHOW TOJUKOHAECHCAIMM B HEKOTOPBIX CUCTEMAX
MPOUCXOJAUT B3aUMOJICUCTBUE KOHIIEBBIX (PYHKIIMOHAJIBHBIX TPYII C
(YHKIIMOHAJIBHBIMU TPYIIIaMHd BHYTPH IOJMMEPHOW Iienmu. Takue
MPOIECCHl MMEIOT MECTO M B TeX Cllydasx, Korja oOpasyroruecs
HOBBIC T'PYIIIBI (aMHJIHBIC, CII0KHOA(UPHBIE) CIIOCOOHBI pearupoBaTh
¢ (YHKIIMOHAJIBHBIMH TPYIIIIAMU UCXOIHBIX BEIIECCTB.

HcxonHbie BEMIECTBA PEArupyrOT ¢ MAaKpPOMOJIEKYJIAMU HE TOJIBKO
c 00pa3zoBaHueM moyiMepa 0osiee BICOKON MOJIEKYJISIPHOM MacChl, HO
U pa3pymamT yXKe oO0pa30BaBIIMECS MaKPOMOJICKYISIPHBIC IICTIH,
npeBpaiias ux B 6osiee kopotkue. Tak, npu AeHCTBUN AUKApOOHOBOM
KUCJIOTHl Ha CIIOXHOAXDUPHYIO CBA3b TNoaudGUpa MPOUCXOJUT
peaKIUs alua0Iu3a;

+ —OR'—0-i-OCRCO— -+ === - —OR'OOCRCOOH
+ E +
HOOCRCO-i-OH HOOCRCO— -

B pesynbrare peakuuu U3 OJAHOM MaKpOMOJIEKYJbl 00pa3yroTcs
JB€, HO 0oJiee KOpPOTKHE. AHAJIOTMYHAS KapTUHA HAOJIIOJAeTCA MpU
aJIKOTOJIM3e W amuHonu3e. [Ipu peaknusax amuaonvsa, ajJkoroyinza u
aMUHOJIM3a 00Illee YUCIIO CBS3€ HE U3MEHSIETCS, U3BMEHSETCS TOJIBKO
MOJIEKYJISIpHAs Macca.
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MakpoMosiekyabl MOTYT pearupoBarh JIpPYr C JIPyroM, oOpasys
aMUJIHbIE WM CIO0XHOX(UPHBIE CBsI3U. B cilyuae B3auMojencCTBUS
MAaKpOMOJICKYJl ~ NOJMaMHIA IPOUCXOJUT  PEAKUUs  IepeaMu-
IUPOBAHUSL:

: —_— +

+—NHR'NH—!—OCRCO—... ~+—NHR'NH O?RCO—...

++—OCRCO—i—NHR'NH— - ++—OCRCO  HNRNH— -~

[Ipy B3aUMOJIEMCTBMM MaKpOMOJIEKYJ TMoaud(dupa MpoTeKaeT
peakius nepeaTepupuKaIuu.

Peakiiuu nepeaMuaupoBaHus W TEPEITEPUPUKALNNU  SBISIOTCS
peaKIusIMy MEXIIEITHOTO OOMEHa.

B pesynbrate peakumii ankoroiusa, anuaosiv3a, aMUHOJIU3a U
peakIuii MEXIEMHOro OOMEHa MOJIEKYJIIPHO-MacCOBOE pacmpese-
JeHue OyneT HauboJiee BEPOSATHBIM, T. €. TAKUM K€, KaK U MPU OObIYU-
HOM TIOJIMKOHICHCAITUH.

11.6. CnocobbI nposedeHus1 NOJIUKOHOeHcayuu

[ToMKOHIEHCAIIUIO TTPOBOIAT B paciliaBe, B pacTBOpE, Ha rpaHU-
e pasaena ¢as («mexdasHas MOJIUKOHICHCALNS»), a TakKe B TBEP-
noi (asze.

[ToMKOHIEHCAIIUIO B pacIiaBe MPOBOJISAT B OTCYTCTBHE PACTBO-
pUTEIS WM pa30aBHTEINS; TPU STOM OOpa3yIOIIUICS MOJIMMEDP HaXo-
JTUTCS B PACINIABIICHHOM COCTOSHUH.

[Tportecc mposoasaT ob6ergHo mpu 200-400 °C. Bo m3bexanme
OKHCJICHUS MOHOMEPOB M TE€PMOOKHCIUTEILHON IECTPYKIHMHU ITOJIHU-
Mepa TOJUKOHICHCAIIMI0 BHAYAJIC POBOJIAT B TOKE HHEPTHOI'O rasa, a
3aTeM I YJAJICHHS MOOOYHBIX IMPOJYKTOB PEAKIMH — I10J] BaKy-
yMoM. JlocTomHCTBaMH cIoco0a IMOJIMKOH/ICHCAIIMHN B PacIljiaBe SIBIIS-
I0TCS BO3MOXXHOCTh IPHMCHCHHS MOHOMEPOB C IIOHFMDKCHHOH peak-
IIMOHHOW CIIOCOOHOCTHIO, BHICOKHI BBIXOJ] MOJIMMEPA M €TO BBICOKAS
CTCIIEHb YHUCTOTHI, CPABHUTEIbHAS MPOCTOTA TEXHOJIOTHICCKOM CXEMBI
U BO3MOXKHOCTh HEIOCPEACTBEHHOIO HCIIOIB30BAHUS IOJYYCHHOTO
pacrutaBa nojaumepa Jijist GOpMOBAaHHSI BOJIOKOH M IUICHOK.

K HepocraTkaM MeTo/1a IMOJIUKOH/ICHCAIINHN B PACIlJIaBe OTHOCSTCS
HEOOXO0JIMMOCTh HCIIOJIb30BaHUS TECPMHYECCKH YCTOMYUBBIX MOHOME-
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POB, IITUTEIBLHOCTH Mpoliecca U HE0OOXOAMMOCTh €r0 MPOBEICHUS MPU
BBICOKUX TEMIIepaTypax.

[Ipu moNMKOHACHCAIUU 8 pacmeope MOHOMEPHI HAXOIATCA B
pPacTBOPEHHOM cOCTOsIHUHU. I[IpeumymiecTBoM crocoda TMOJUKOH-
JICHCAIIUM B PACTBOPE SIBISETCS BO3MOXKHOCTH OCYILECTBIICHHS IPO-
1ecca B OTHOCUTEIBHO MSATKHX YCIOBUSAX, YTO OCOOCHHO CYIIECT-
BEHHO TNPHU CHUHTE3€ BBICOKOIUIABKUX IOJIMMEPOB, KOTJa BBICOKAs
TEMIIepaTypa pPEaKkIMd B pacIUlaBe€ MOXKET BBI3BATh JIECTPYKIIMIO
MOHOMEPOB U TIOJIUMEPA.

Kpome Toro, mpu MoJIMKOHISHCAIINHN B PACTBOPE 00eCTIeUMBaACTCS
XopoImasi Terjonepeaada u odjaerdaercsi BoIBOA U3 cephl peakiuu
HU3KOMOJICKYJISIPHOTO TIPOTYKTA.

[TomyueHHble B pe3ysbTaTe MOJMKOHIACHCAIIUM PACTBOPHI IOJIH-
MEpPOB MOKHO HETOCPEJICTBEHHO HCIIOIL30BaTh JJIi W3TOTOBJICHUS
BOJIOKOH U TUICHOK.

Mesicpaznas noauxonoencayus (noauxoHoeHcayusi HA 2panuye
pasdena ¢paz) TPOTEKAET HA TpaHMIC pas3aelia AByX HecMe-
MIMBAIOIINXCS KUIKOCTEH WM KUAKOCTH W raza. MexdasHas momu-
KOHJICHCAIIUsI — TE€TEPOreHHBIM HEOoOpaTUMBI MPOLECC, CKOPOCTh
KOTOPOT'O JUMUTHUPYETCS CKOPOCThIO MU (Y3UH peareHTOB K MOBEPX-
HOCTHU pasnena (a3. Hanbomee moapodHO M3ydeHa MOJTMKOHICHCAIIUS
Ha TpaHulle paslesia JABYX HECMELIMBAIOIIMUXCA KUAKOCTEH. Jlns
MPOBEACHUS TOJUKOHICHCAIIMU HCXOJHBIE PEAreHThl PaCTBOPSIOT
paszieibHO B JBYX HECMEIIMBAIOMIMXCS JKHIKOCTAX (dazax). Ilpwu
KOHTaKTe IIPUTOTOBJICHHBIX pPAacCTBOPOB Ha TrpaHulle pasaena a3
MTHOBEHHO oOpasyercsi nonumep. st Oosjee MOJHOro KOHTAaKTa
pearupyrommux coearHeHui ¢as3pl 00BIYHO TepeMernuBaroT. [lpu
CHUHTE3€, HalpuMep, MOJMAMHUIOB WM IOJMYPETaHOB Ha TPAHMIIC
pazaena (a3 oOpa3yercs TOHKas MOJIMMEpHas IJICHKA, IpH yAaJICHUH
KOTOpPO HEMEJIEHHO oOpa3yeTcs HoBasi IUIeHKa. TakuM oOpazom,
TIOJIMMEDP MOKET HEMPEPBIBHO YIATISATHCS U3 30HBI PEAKIIMH U ITPOIIECC
MO>KHO BECTH JI0 MOJTHOTO UCUYEPIIaHUs MOHOMEPOB.

Hns  mpoBeneHuss MexdazHOW TMOJUKOHACHCAIIMU Haubosee
1eJIeco00pa3Ho UCIOJIb30BAaTh MOHOMEPHI C BBICOKOM pPEAKIMOHHOMN
CIIOCOOHOCTBIO (IMXJIOPAHTUAPUIBI TUKAPOOHOBBIX KUCIIOT, THAMHUHEI
1 Ouc(deHoIIbI), TaK KaK BpeMsl KOHTAKTa PearcHTOB IPU 3TOM YMEHb-
maetcs. Kpome Toro, BbICOKas peakIMOHHAs CIIOCOOHOCTh MOHO-
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MEpOB MO3BOJIAET OCYIMIECTBIATh MEK(Pa3HYIO MOJUKOHACHCAIUIO MPH
HU3KHX TeMIIepaTypax, IpPH KOTOPHIX ITOOOYHBIC PEAKIHMH IIpak-
TUYECKH HEe MmpoTekarT. [Ipu MexdazHOW MOIUKOHACHCAIIMHU JOITyC-
THMO HAJIMYME B MOHOMEpPaX MHEPTHBIX MPUMECEH.

MexdazHyio TOJIMKOHICHCAIIUIO OOBIYHO MTPOBOIAT IIPH KOMHAT-
HOM Temmiepatype. [loBwIIeHNe TEMITEpaTyphl peakIiuy, KaK MpaBuiIo,
NPUBOJUT K YMEHBIICHHUIO BBIXOJA M MOJEKYJSIPHOM MacChl
oOpa3yromerocs TmonauMepa. MexaHn3M MeX(pa3HOM  ITOJIUKOH-
JICHCAIlMH HEIOCTATOYHO M3y4eH (IT0O3TOMY YCIOBHUS €€ IPOBEICHUS
ONPEACIAIOTCS OMIMPUYCCKUM TyTeM). l[IpemmMyIecTBa 3TOro
IpoIecca — BBICOKHME CKOPOCTH W HHM3KHE TeMIepaTyphl PEaKIIHH.
Kpome Toro, He TpeOyeTcsl BRICOKAs CTEIEHb OYMCTKH pearcHToB (mpu
HU3KUX TeMIIepaTypax IMOOOYHBbIC PEaKIMM HE CTOJb BaXKHBI), CTE-
XHOMETPUUECKHUM COCTaB MOISPKUBACTCS aBTOMAaTHICCKH.

[Ipumenenne Mex(a3HOW MOJUKOHIASHCAIIMA B  MPOMBIIII-
JICHHOCTH OTPaHMYEHO HEOOXOAMMOCTBIO MCITOIh30BaTh JOPOTOCTOS-
II[IC MOHOMEPHI C BEICOKOW PEaKIMOHHON CIIOCOOHOCTHIO (HarpuMmep,
TUXJIOPAHTUAPHUIBI TUKAPOOHOBBIX KHCIIOT), OOJNBIIMMU O0BbEMaMH
¢da3 u 3arparamMu Ha PErCHEPAIMIO PACTBOPUTENSA. DTOT METO/I Iiesie-
coo0pa3HO HCHOJIB30BaTh [JII TIOJYYCHHS MPOAYKTOB, CHHTE3
KOTOPBIX APYTMMH METOJIaMH 3aTPyJAHEH, HalmpuMep, U3 TePMHUYCCKH
HECTONKHX MOHOMEPOB, BBICOKOIUIABKHUX TOJIMMEPOB, JUIS IMOTyICHUS
BBICOKOIMCIIEPCHBIX TTOJTMMEPHBIX TTOPOIIKOB.

[lonukonaeHcauuss 6 meepool @asze NPOTEKAET C BBICOKOM
CKOPOCTBIO BOJHM3U TEMIIEpaTyphl TUIABICHUS MOHOMEPOB, MIPHYEM
CKOPOCTh PEaKIMH PE3KO BO3pacTaeT II0 Mepe NPUOMMKCHUS K
TeMrepaType IaBIeHuUs.

OOBIYHO TIOJIMKOHACHCAIIUIO B TBEpAOW (aze MpOBOAAT TNpH
HarpeBaHUHM B OIPEIACICHHBIX YCIOBUAX (Y4acTO ¢ IPUMCHEHHEM
BaKyyMa M BOJOOTHHMAIOIIUX CPEJICTB) IOPOLIKOOOPA3HOIO
JUHEHWHOTO TMOJMMepa WIH CIEeUaTbHO MPUTOTOBJICHHOM W3 HETO
IJIEHKH.

[IpoBeneHue MOMMKOHACHCAIIUKM B TBEP0H (a3e uMeeT O0JbIIoe
3HAQYCHHUE JUISI CMHTE3a IOJMMEPOB M3 MOHOMEPOB, pa3jararoIiuxcs
IIpU TeMrepaType TIaBICHHUS.
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12. Mony4eHue CNOXHbIX NoNUahupos

12.1. JluHeuHblIe nonuaupbi

[Tonuaupel mosy4aroTcsi MpU B3aUMOJICUCTBUU JTUKaApOOHOBBIX
KHCIIOT C IBYXaTOMHBIMHU CIIUPTaMHM (TJITMKOJISIMH):

nHO—R-OH + nHOOC—R'—COOH —>

— H-fo—R—OOCR'co{—r]OH + (2n-1)H,0

OmHuM U3 criocoOOB MOTYYECHUS TONMUIPUPOB SABIACTCS PEAKIIUS
nepesTepuduKaIuu:

nROOC—R'—COOR + NHO—R"—0H —>
—  H—f00C—R—COOR"}-0H + (2n-1)ROH

[Ipy SKBUMOJBHOM COOTHOIIEHUHM HCXOJHBIX MOHOMEpPOB 00pa-
3yIOIIMECS TONMI(PUPBL COAEpKaT M KapOOKCUIIbHBIE, W THUIPO-
KCUJIbHBIE KOHIIEBbIe Tpynmbl. [Ipu M30BITKE OMAHOTO U3 MCXOTHBIX
KOMIIOHEHTOB TMOJy4aroTcs NoaudGupbl OO ¢ KapOOKCHUIBLHBIMH,
1100 C TUIPOKCUIIHHBIMUA KOHIIEBBIMU T'PYIIIIAMH.

Cunte3 mNoaud(pUPOB M3 TJIUMKOJEH M JUKApPOOHOBBIX KHCJIOT
MPOBOJIUTCS TJIaBHBIM 00pa30oM B pacIljlaB€ MCXOJHBIX BELIECTB IMPHU
JI0BOJBHO BBICOKMX Temmeparypax (170-250 °C). IMommdrepudu-
KallMI0 MOKHO BECTU U B PACTBOPE BHICOKOKHUITSIIIETO PACTBOPUTEIIS, a
TaK)K€ METOJIOM MEK(Pa3HOW MOTUKOHICHCAIINH.

PaboTta 4. NonukoHaeHcaumMa aguNUHOBOWU KUCHNOTbI U
AN3TUINEHrNnuKons

Lean padorel: 1. U3yueHne KMHETUKNA JTUHEWHON MOJUKOHIEH-
Calliy JTUATUJICHTIIMKOJIS ¥ aIMITMHOBOM KHUCIIOTHI.

2. OnpeneneHre JHEPrUM  AKTUBALIMKM  TOJMKOHJEHCAIIMK U
BJIMSIHUSI KaTajau3aTopa

PeakTHUBBI. TUATUIICHIJIMKOIb, aJIUITMHOBAS KUCJIOTA; 7-TOIYOJ-
cyabpokuciora (karaiauzaTop); XiaopodopM; crmupT (ITHIOBBIH,
METHJIOBBIN); heHOI(TaICHH; eKOe Kaau CIIMPTOBOM pacTBOP.
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Oo6opynoBanue: yetsipexropiaas koia6a Ha 100 mu ¢ mexanuyec-
koi memankoi (1 mT.); TpyOka mns BBoga mHepTHOro rasza (1 mT.);
tepmomeTp Ha 200°C (1 mir.); oOparHblii xomoamiasHUK (1 1mT.);
JJIEKTPUYECKas TUINTKA; XUMHUYCCKHE CTaKaHbl JJII TUTPOBAaHUS Ha
100 ma (1 mT.); pe3mHOBas Tpylla CO CTCKISHHBIM KaIUJUIIPOM
mnHOM 20 CM M BHYTPEHHUM TUAMETPOM 6—8 MM.

Metoanka padotbl. B peakimonnyto kon0y (puc. 27) momenia-
ot 95 mn (0,1 wmong) mgustunenrmkons, 14,6 r (0,1 moms)
anunmaoBoi kuciotel U 0,152 t [0,8 moms, T.e. 0,2% (Mmon.) ot
cMecH] n-ToTyoJICyIbPOKUCIOTH. [T0JUKOHACHCAITNIO TPOBOJAT MPH
150 u 170°C.

KonOy HarpeBaroT Ha ajeKkTpuyeckoi mmiuTke. llepex cambim
IUTABJICHHEM TBEPJIOH MacChl B OJUH M3 OTBOJIOB KOJIOBI Uepe3 TPYOKy
MOJal0T TOK HWHEPTHOro raza. OTBOJ, B KOTOPBIM BCTaBJICH
TEPMOMETP, CIYKHUT Takxke W 1 otoopa mpob. IIpoObr oTOuparot
yepe3 OIpeIeICHHBIC TIPOMEXYTKH BPEMEHHU.

Temnepamypa Bpems ombopa npob (nocne niagnenusi)
150 °C 1-s mpoba yepe3 45 muH, 2-1 mpoba uepe3 20 muH, nanee
yepe3 Kakasie 15 mun — 6 mpo6 (Bcero 8 mpoo)
170 °C 1-s1 mpoOa yepe3 45 MuH, 3aTeM 4yepe3 Kaxibie 15 MuH —
7 ipo0 (Bcero 8 mpo0b)

Bo Bpemsi oTOOpa npod memanky
OCTAHABJIMBAIOT. B CTEKIIAHHBIN KamWJI-
JSp BTATHBAIOT MPUMEPHO 1 MIT JKHJI-
KOCTH M3 KOJIOBI M OBICTPO BBIYBaIOT
€e B MPEIBAPUTEIBLHO B3BCIICHHBIM C
toyHoctblo 1m0 0,001 r crakan Ha
100 my. Crakan c mpoOoi peakImoH-
HOW CMECH OXJaXJaloT Ha BO3IyXE H
CHOBA B3BEIIIMBAIOT. 3aTEM B CTaKaH Ha-
muBaroT 10 M xmopodopma m 10 mn
ATUJIOBOTO CIUPTA, PACTBOPSIOT IOJIH-
Mep u tutpyrot 0,1 H. ciupTOBBIM pac-
tBopom KOH (unmumkarop deHo-
¢TanenH).

Puc. 27. Peaknnonnas xoJsbda
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[TomyyeHHble pe3ysnbTaThl 0OpabATHIBAIOT M 3alHMCHIBAIOT, Kak
yKa3aHO BBIIIIE.

Oo0padoTka pe3dyabraTtoB. [ moctpoeHusi rpadrka KUHETH-
YEeCKHUX JTAHHBIX MIPOBOAT clieAyromue pacueTsl. [TycTh @ — Macca (1)
npoObl  PEaKIMOHHOW  CMecH, D—  KoJaumdecTBO  MIENOYH,
U3pacX0J0BaHHON HA TUTPOBAHUE MPOOBI, S — CpeIHSIS MOJICKYJIsIpHAs
Macca 3BeHa MoJuMepa, MPUXOAIIascs Ha OJIHY dPUPHYIO CBSI3b

S— Mba + Mbbz_ ZMszo ~108.

No — 9MCITO MOJICH 3BeHbeB B IpoOe (Kak MpopearnpoBaBINNX, TaK
¥ HEMPOPEarupoBaBINX), I — OTHOIIICHNE YUCIIa MOJICH KaTaau3aTopa
K 4Yuciy Mosied 3BeHa (M. M. n-Tomyoscyibdokucinorel 190). B
nmanHoMm ciydae I = 0,004. CnemoBaTenbHO, IS PEAKIIMOHHOM
CUCTEMBI CIIpaBEUTMBO yYpaBHEHUE OanaHca

®=SN, +(1—P)-18N, +190rN,, (12.1)
IJI€ BTOPOHW WIEH YUUTBIBAET COJIEPKAHUE BOIBI,
b=(@1-P)N,+rN,. (12.2)

I
—— =P
Orcrona, 38as b, MOKHO BBIYHUCIUTH 1-P

1 __E-18 (12.3)
1-P S+190r—rE

rine E = w/b — HelTpanbHbIN 3KBUBAJICHT CMECH.
WMrtak, IS HUCCACAYEMOM  CHUCTEMBI.  JIMATHIICHIJIUKOJb —
aJIUIIMHOBAS KUCJIOTA CTEIICHD 3aBEPIICHHOCTH PEaKIUU:

1 ___E-18 (12.4)
1-P 108,76 —0,004E

1

[Ipu mocTpoeHun rpaduka 3aBUCUMOCTH 1-P  OT BpeMmeHH
KOHCTaHTa CKOPOCTH PEAKIMH PaBHA TAHTEHCY yIJla HAKJIOHA MPSMOU
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JIMHUH, JIEJICHHOMY Ha KOHLEHTpALUIO0 Kataiu3zaropa. M3 3HaudeHuit
KOHCTAaHT CKOPOCTEW MpPH JABYX PA3JIMYHBIX TEMIIEpaTypax MOMKHO
BBIYMCIIUTH SHEPTUIO AKTUBAILIMU PEAKIIUH, UCTIOJIB3YS BBIPAKECHUE

g - 2803R(lgk, ~Igk)T.T, (12.5)
T,-T,

rae ki u Ky — xoncTanThl ckopoctu mpu temmneparypax Ty u Ty;
R — razoBasi mocTosiHHas.

HUcnonb3yss 3HaueHue E, W 1puHHMAs, YTO ~-TOJYOJICYJIb-
(OKHCI0TAa MOTHOCTHIO HOHU3UPOBAHA, MOKHO PACCUUTATh IO ypaB-
HEHUIO AppeHHYyca HCTHUHHYIO KOHCTAHTY CKOpocTH K' aTo peakmmu:

E

a

= Ae RT. (12.6)

3ananus. 1. BeIUUCIUTE SHEPTUIO aKTUBALIMM PEAKIIUN TTOJTMKOH-
JEHCANU JUATUICHTJIMKOJIS U aIMITMHOBOM KUCIIOTHL.
2. Paccuntath UICTUHHYIO KOHCTaHTY CKOPOCTH PEAKIINH.

12.2. lIpocmpaHcmeeHHbIe Noau3gupbI

Pabota 5. lNMonukoHaeHcauua dTaneBoro aHrugpuaa
U rnvuepuHa

Hean padorsl: 1. [lonyuenue noauddupa Ha OCHOBE (PTAIEBOTO
aHTHIPUJIA U TIIMIICPHUHA.

2. OnpeneneHne KUHETHIECKUX XapaKTEPUCTHK Tpoliecca.

PeakTuBbI: (PTaNEeBBIN aHTHAPH; AllETOH; TIUIEPHH OC3BOIHBINH,
0,5 H. cIUPTOBO pacTBOpP LIEIOYH.

Oo6opynoBanue: dapdoposbiii crakad (1 mr.); tTurmm (6 mr.);
CTeKJIsiHHas BopoHka (1 1mT.); KoHTakTHBIA Tepmometp (1 1mt.);
SJICKTpHYECKas TUINTKA; KOJIObI DpiieaMeiiepa (6 1mT.).

Metoauka padorbl. B dapdopossiii crakan momemaior 22,0 r
drameBoro aaruapuaa U 13,3 T 6€3BOJHOTO TJIMIIEPUHA W MPUKPHI-
BaIOT €r0 OMPOKHUHYTOMN CTEKJIIHHOW BOPOHKOM. CMech ObICTPO Harpe-
BafOT Ha 3JIekTpuueckoit mmTke 10 180 °C m moaaepKUBarOT 3Ty
TEMIIEpaTypy B Te€UeHHUE 2 4. 3aTeM PEaKIMOHHYIO CMECh HarpeBaroT
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no 200-220 °C u HarpeBaHWe MPOAOKAIOT 10 0Opa30BaHUS IOJIH-
Mepa, TPYJAHO pacCTBOPUMOIO B all€TOHE.

B mporiecce cunTe3a nonudgupa oTOMparoT IpoObl peaKIMOHHOM
CMECH, B KOTOPBIX OMNPENENAIOT KUCIOTHbIe uucia. llepByto mpoOy
OTOMpPAIOT TOTYAC K€ IOCJI€ pacIlaBiIeHUS (PTaaeBOro aHTUIPHU/IA,
cneayrome mpoosr — dyepes 15, 30, 45 mur m yepes 1, 2, 3 u.
@dTaneBblil aHTUIPU TPU HATPEBAHUU BO3TOHSIETCS M KPUCTAILIU-
3yeTcsl Ha XOJOJHBIX CTEHKax BOPOHKU. Ilepen otOopomM mpoObl ero
CUMIIIAIOT B PEAKIIMOHHBINA COCY/l M TIIATEIbHO NEPEMEIITNBAIOT PEaK-
IUOHHYIO cMeChb. PaboTy cieayeT npoBOAUTH B BHITSHKHOM HIKady!

3amanus. 1. Iloctpouth KpUBYHO M3MEHEHUS KMCIOTHOTO YHUCIa
BO BpeMeHHU. 2. PaccunTarth MOJEKYJISIPHYIO MAacCy U MOCTPOUTH KPH-
BYIO 3aBHCHUMOCTH MOJICKYJISIpHOM Macchl moiuddupa OT BPEMEHH.
3. OnpenenuTs PacCTBOPUMOCTH MOJYYEHHOTO TOJUd(pupa U U3MeHe-
Hue ee mnocie HarpeBanus npu 220-240°C B Tteuenue 15 wmuH.
4. Onpenenuth KOAOPUIUEHT OMBbUICHUS TTonudduUpa U ero 3upHoe
yucio. [lomyuennsie pe3ynbTaThl opopMuts B Buae Taos. 10.

Ta6muma 10
O6vem 0,1 n.
Bpewms, Kucnomnoe
pacmeopa HCI,
npoweouiee Hasecka Yyucno, Mi Monexynapnas
Ne nn U3PACX0008AHHO20
¢ Hauaua noaumepa, e | KOHwuale maccea
Ha mumpoganue,
onvima, 4 o noaumepa

Onpedenenue cooeprHcanus SUOPOKCUTbHBIX SPYNN
U 2UOPOKCUTBHO2O YUCIIA
Meronq ocHOBaH Ha CHOCOOHOCTH OKCHUCOCAMHEHUU B3aUMO-
JIEeWCTBOBATh C YKCYCHBIM aHTHJPHUJIOM C OOpa30BaHHWEM CIIOKHOTO

a¢upa:

ROH + (CH3CO),0 + CgHsN —> ROOCH-CH;3 + CH3;COOH'NCzHs

JInst ateTIIIMpOBaHUS IPUMEHSIOT CMECh YKCYCHOTO aHTUAPHUIA U
nupuanHa. [IupuanH CBA3BIBACT BBIACISIONIYIOCSA YKCYCHYIO KUCIOTY
U YCTpaHSET BO3MOXKHOCTb THIPOJIK3a OOpa3yIOIIErocs CI0XHOTO

86




sa¢upa. Cosib TUPUANHA YCTONYKMBA B OE3BOJIHON CpeJie U pa3jaraeTcs
pu 100aBJIEHUM BOJIbI. BBIIETUBIIYIOCS YKCYCHYIO KHCIIOTY OTTHT-
POBBIBAIOT IIEJIOYBIO.

Jlist onipenienieHust coiepKaHusi TUAPOKCUIIBHBIX TPYII B KOJIOY
nomemaoT 0,2-0,5 r u3MeIbueHHOr0 M BBICYIIIEHHOTO THIPOKCHII-
CoJIepIKaIlero CoeAuHEeHHMs, B3BemeHHoro ¢ Tounocteio g0 0,0002 T,
100aBsArOT nuneTkoi 20 M1 aleTHIIMPYIOIIEH CMECH, TPUCOCIUHSIIOT
KOJIOY K BO3IYITHOMY XOJIOAMJIBHUKY, 3aKPHITOMY CBEPXY MPOOKOM C
XJIOPKAJIBIIMEBOM TPYOKON U HArpeBaroT Ha KUIIAIICH BOASHON OaHe B
teuenne 1-2 4. [locne oxmaxaeHus B K00y depe3 BEpX XOJIOIHIIb-
HUKa a00aBasttoT 50 MII TUCTHUTMPOBAHHON BOJBI (I THIPOIM3a
YKCYCHOT'O aHTHJIPHJIA U COJIM MUPHUJINHA) U CMECh BBIICPIKUBAIOT MPH
KOMHATHOM TeMIiepatype 2—3 4 WM HarpeBaroT Ha BOJSAHOW OaHE B
teuenre 10 MuH. OXJIAKICHHYIO CMECh TUTPYIOT IIEJI0UYbI0 B TIPUCYT-
cTBuu (peHonTasienHa 10 TOSBIECHUS PO30BOr0 OKpamuBaHus. U3
aHajM3a JIBYX Mpo0 MPWHUMAIOT CpeaHee 3HadeHue. [lapamensHo
CTaBAT KOHTPOJBHBIN OTIBIT.

ConepxkaHue THAPOKCWIBHBIX TpyII «Xx» (B %) pacCUHMTHIBAIOT
o hopmyie:

(V, —V,)F -0,0085-100
g )

X =

rie Vi — oobem 0,5 H. pactBopa NaOH, u3zpacxomoBaHHOTO Ha
TUTPOBAHUE KOHTPOJBHOM TpoObl, M, V, — 00beM 0,5 H. pacTBOpa
NaOH, u3pacxo/loBaHHOTO Ha TUTPOBAHHUE AHAIMU3UPYEMOU MPOOBHI,
M1, F — monpaBounsiit koaddunment 0,5 H. pactBopa NaOH; 0,0085 —
konnuectBo OH-rpymm, coorBerctBytomee 1 mn touno 0,5 H. pac-
tBopa NaOH, r; g — HaBecka, T.

s onpedenenus 2uOpoKCUILHO20 Yucia TIPOBOIIT alleTH-
JUPOBaHUE TUIPOKCUIILHBIX TPYIIT aHTUAPHUIAMH PA3IMYHBIX KUCIIOT.
Jns  enuHOW XapaKTEPUCTUKU TUIPOKCUIIBHOE YHCIO YCIOBHO
BbIpaXaroT KojuyecTBOM MuimurpammoB KOH, HeoOXxoaumbIX jis
HEUTpaIu3aly aHTUIpHUIA, MPOPEArupoBaBIIETO C TUAPOKCUIBLHBIMHU
rpynmamu, Kotopsie coaepkarcs B 1 r emecrsa (Mmr KOH/T).

Jlist ompeneneHus: TUAPOKCHIBHOTO 4YHCIA ToJMd(up areTu-
JTUPYIOT IO METOJWKE, ONMMCAaHHOW BhIme. HaBecka monmadupa (vmm
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ApyToro mnonmuMepa, conaepxkamniero OH-rpymmbl) 0OBIMHO COCTaBIIAET
1-2 r. HarpeBanue npoBoasat npu 60°C B Teuenue 2 4.
I'mapokcunpHoe wmcio T. 4. (B mr KOH/r) paccumthiBaroT mo

dbopmye:
(V, —V,)F -0,028-1000

r.g.= ,

g

raie Vi — oovem 0,5 H. pactBopa NaOH, m3pacxomoBaHHOTO Ha
TUTPOBAHUE KOHTPOJLHON TpoObl, M, V, — o6beM 0,5 H. pacTBOpa
NaOH, u3pacxo/loBaHHOTO Ha TUTPOBAHHME AHAIMU3UPYEMOU MPOOBHI,
M, F — monpaBounsiii koapdumuent 0,5 H. pactBopa NaOH; 0,028 —
tutp 0,5 H. pactBopa KOH, r/mi; g— HaBecka.

Onpedenenue yucia OMulieHUs U 3QQUPHO20 HUCA

Yucno ombuieHua  xapakrepusyercs uucaom wmr  KOH,
HEOOXOJMMBIM ISl HEUTpaau3alud CBOOOJHBIX KapOOKCHIHHBIX
Ipynn, coaepxkammxcs B 1 r uccieayeMoro mnoaumepa. DdupHoe
yuciio — 1o yuciao Mr KOH, nHeoOxommmoe st oMbuieHHA 1 T
CJIOKHBIX 3(pUpoB, coaepxkamuxcs B 1 T ucciaeayemMoro nojumepa. B
CHOXHBIX 23HUpax, HE COJep)KalluX CBOOOJHBIX KapOOKCHIbLHBIX
TPYMI, YUCJIO OMBUICHUS COBIAAaeT ¢ 3PUpHBIM duciIoM. CloXHO-
a(upHas rpyImma MOKET HaXOJIUThCSI KaK B OCHOBHOM 1I€MH MOJUMEpa
(a), Tak u B 6okoBoOIi 11eTH (0):

HO%OC—R—COO—R'—O#H + 2nKOH —>

—>  hKOOC—R—COOK + nHO—R'—OH (a)
H H
CHZ—(|2 ~ + nKOH —> CH2—C| ~ + nCHyOH
COOCH; COOK (6)

3HayeHue A(UPHOTO YKCIIA 3aBHCUT OT MOJICKYJSIPHOW MAacChI
OCHOBHOM CTPYKTYPHOM €JIMHUILIBI.

Xoxa onpenenenusi. B 1Be koHn4YecKkre KOa0bl eMKOCThIO 250 mu,
CHaOXCHHbIE OOpAaTHBIMM  XOJOJWJIbHUKAMH, TIOMEIIAI0T TOYHO
B3BemeHnbie HaBecku (05— 1 1) wmccnemyemoro rmonmMepa u
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NPHUIUBAIOT MTUTIIETKOM (CO CYETOM TOCTIEHUX Karenb) o 25 mi 0,5 H.
ciuptoBoro pacrBopa KOH. IlapannenbHO CTaBAT KOHTPOJbHBIN
onbIT. KosiObl ¢ 00paTHRIMU XOJOAMIBHUKAMHU HArPEBAIOT HA BOSTHOM
OaHe B TeueHHEe 3 U (HEKOTOPBIE TIOJTUMEPHI C TPYIOM PACTBOPSIOTCS B
CIIMPTOBOM PACTBOPE IIEI0YH U IS UX OMbUICHUS TpeOyercs 12 —14
v). [To ucTeYeHHH 3TOTO BpEMEHHU COJICPKMMOE KOJIOBI, HE OXJIaK1as,
tutpytoT 0,5 H. pactBopom HC1 B mpucyrcTBun genondranenna na
MCYE3HOBEHUS PO30BOI OKPACKH.
DdupHoe yrcio (3. 4.) pacCUNUTHIBAIOT 11O hopMyJIe

_ (a-b)-T-1000
g

32.4.

rie a— oovem 0,5 H. pactBopa HCI1, uzpacxomoBaHHOro Ha
TUTPOBAHUE KOHTPOJBHOU TpoOwI, mi; b— obwem 0,5 H. pacTBOpa
HC1, u3pacxog0BaHHOTO HAa TUTPOBAHHUE aHAJIHU3UPYEMOU MPOObI, MII;
T — Tutp kucnoThI, BeipaxkeHHOM B M KOH; g — HaBecka BelecTna, T.

13. Nony4yeHue nonnammaos

[TonnamMuael OpencTaBislOT cO00M MOJIUMEPHI, MAKPOMOJIEKYJIbI
KOTOPBIX COJEPKAT aMUAHBIE IPYIIIIHL.

" G (CHg, G N—(CH N

|
0 O H H

[ToymmaMu bl IPUHATO KIACCU(UIIMPOBATH B COOTBETCTBHHM C YHC-
JIOM aTOMOB yrjiepoaa B nuamuHe (mepBas mudpa) u IukapOOHOBOM
kucioTel  (BTOopas 1mudpa). Tak, NOPOAYKT IOJHMKOHJICHCAIIMH
TreKCaMETUJICH — JUAMHUHA U aJUIIUHOBOM KHCIOTHI HA3bIBACTCS IOJIH-
amugoM 6,6 (Haitnonom 6,6). ITonmamMuael, IOIYyYCHHBIC B PE3yJIbTATE
KOHJCHCAIIMH aMHUHOKHUCJIOT WIIM IOJIMMEpH3AllMi JIAKTaMOB C pac-
KPBITHEM IMKJIa, 0003HAYar0T OJHOH Hudpoi: monuamua 6 (Haii-
JI0H 6).

[TonmaMuabl MOJYYarOT MOJUKOHACHCAIIMCH  — aMUHOKHUCIIOT,
TIOJIMKOH/ICHCAIIEH JTUAMUHOB C JTUKApOOHOBBIMHM KUCJIOTAMH; ITOJIH-
KOHJICHCAIIUCH JUAMHHOB C JUXJIOPAHTHUAPHIAMH, ITOIUMEpHU3AIUCi
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naktaMoB. IlepBbie aBe peakiuu OOBIYHO TMPOBOMAST B pAaCILIaBE,
TIOJIMKOHACHCAIIMIO JUAMUHOB C JUXJOPAHTHUIPUAAMHU TPOBOJST
1100 B pacTBOpe, TMO0 Ha rpaHulle pasaena ¢as.

Pabota 6. lNMonukoHgeHcauusa aguUNMUHOBOWM KWUCHOTbI
U rekcameTuneHamammHa (paBHOBECHbIN NPOLIEeCC)

ILeap padoThl: MoaydeHue MoJUreKcaMeTuacHaaunamuaa (Haii-
joHa 6,6).

PeakTuBBI. aIUTMHOBAS KUCJIOTA; T€KCAMETHUIICHIUAMUH.

OOopynoBaHMe:. CTCKIISIHHBIE CTakaHbl (3 IIT.); TePMOMETp Ha
300°C (1 mr.); Boponka broxuepa (1 mit.); Tpexropias Kojiba €MK.
100 M (1 mmrt.); aMeKTprYecKas TUIMTKA.

Metoauka padorbel. Hasecky 21,9 r (0,192 monst) anunmuHOBOM
KUCJIOTBI pacTBOPSIOT B 170 MJI 3THJIOBOTO CHUPTA, U PacTBOp OT-
GbunbTpoBHIBAIOT Ha BOpoHKe broxHepa. OnHoBpemenHo 17,4 r rekca-
meTrenarnamuaa (0,150 momst) pactBopsiroT B cMecH u3 45 mut otu-
jJoBoro crmpta U 16,5 min guctwiupoBaHHON Bojbl. [lomydeHHBIN
pacTBOp JuMaMHHA OT(WIBTPOBBIBAIOT M TIOCTENIEHHO B TEUYEHUE
15 MuH BBOJST MPU UHTCHCUBHOM IEpPEMEIIMBAHUN B PACTBOP KHC-
notel. ITocne aToro nmepeMemmBanye MPOAOKAIOT B TCUCHHE 2-X Ya-
coB OOpa3oBaBIIUICS OCAJOK OTICISAIOT JIEKAHTAIUuEH, PUIbTPYIOT,
JBYKPATHO MTPOMBIBAIOT 3TUJIOBBIM CIIMPTOM M CYILIAT Ha BO3AyXeE.

[Tosry4eHHBIH TPOAYKT — TOJUTCKCaMeTHIeHaaunamMu (Tak Ha-
3pIBacMas cosb Al') mpexacraBiseT co0oii OeCIBETHBIC KPHUCTAJLIBI C
temm. . 183 °C.

B kpyriomoHHywo Tpexropiyr koi0y emkocthio 100 M
3arpyxatoT 33 r conmu Al', 5 mn guctrmupoBanHoi Boasl 1 0,75 T
aJIUIIUHOBOM KHUCJIOTHI — PETyJsTOpa JJIMHBI TMOJUMEPHBIX IIEeTeH.
Yepes k0s10y MpOnyCcKarT TOK HHEPTHOTO Ta3a U COACPKUMOE KOJIOBI
HarpeBaroT Ha djekrpuuecko tumTke a0 250-270°C mpu Hempe-
PBIBHOM TMPOMYCKAaHUM Ta3a. JTy TeMIepaTypy MNOIIEPKUBAIOT B
teueHre 4 gacoB. [lo okoHYaHWM TIOJIMKOHACHCAIIUM PacIljiaB TOJIH-
Mepa BBUIMBAIOT B YAIlIKY .

3aganus. 1. OObSICHUTH HEOOXOAUMOCTh MoJiydeHusi coiu Al
2. OnpenenuTh BA3KOCTh MOJIMMEpa ¢ MTOMOIILI0 BUCKO3uMeTpa Oct-
BaJIbJIa.
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Pabota 7. Mexda3Haa nonMKoOHAeHcauusi AUXIoOpaH-
rmapuwaa agunMHOBOM KUCMOTbl U reKkcameTuneHanamuHa
(HepaBHOBECHbIN NpoLecc)

eab padoThl: MOTydYeHUE MTOJUTEKCAMETHIICHAIUTTAMHUIA.

PeakTHBBI. TeKCaMETHJICHAWAMHH, €IKOC KaJIM, JUXJIOPAHTH/I-
PHUJI aTUITMHOBOM KUCIOTHI; OCH30.

Oo6opynoBanme: crakanbl eMkK. 100 mi (2 1mr.); cTeKIsHHas
nanouka (1 mr.).

Metoanka padorbl. B ctakan emxoctero 100 MiT moMemnmarot pac-
tBOp 1,16 1 rekcamermwienauamuna u 2,24 r KOH B 50 mn Boabl. B
IPYrod CTakaH IOMeIIaT pacTBop 1,83 r quxjaopaHnruapua aJauiiu-
HOBOM KkucioThl B 50 My OeH3osa. Peakiuio mpoBOJSAT MpU KOM-
HATHOHN TemIepaType; MPOAOIKUTEILHOCTh peakiiuu 15 muH. OcTo-
POXXHO, 1O CTEKJISHHOM TMaJlouke OCH30JIbHBIA PacTBOp JIUXJIOP-
aHTUIPUAA aTUIMMHOBONM KHCIIOTHI IMPUIMBAIOT K BOJHOMY PacTBOPY
rekcametwieHanamuia u KOH. O0pa3yronnyrocs Ha rpaHUIle pasjaenna
da3 IJIEHKY MOoJMIeKCaMEeTUICHaAUIIaMyla MEIJICHHO H3BJICKAIOT
CTCKJISHHOM ITaJIOYKOM.

[Tommep HNpOMBIBAIOT BOJOW 10 HEUTPAIBHOM pEaKIMU Ha JaK-
Myc u cymar B Tepmoinkady npu 50-60 °C.

3aganusa. 1. OnpenenuTs BbIX0 NOJIUTE€KCAMETUICHAUIIAMU/IA.

2. OnpenenuTh TeMIIepaTypy IUIaBACHUS TOTHaAMU/IA.

3. OnpeaenuTs pacCTBOPUMOCTD ITOJIHAMHUA.

14. MNony4eHune peHonocgopmanbaermgHbIX
onuMromMmepos

@eHOoBl PEarupyroT C ajabJEruJaMyd B KUCIOW WM IIEJIOYHOH
cpese ¢ 00pa3oBaHMEM CMOJIOOOPA3HBIX OJMIOMEPOB, CIIOCOOHBIX K
TadbHEUIIEMy TPEBPAIIEHUI0 B TOJUMEPHl IPOCTPAHCTBEHHOIO
CTPOCHHUHI.

Haubonee wuzydyeHa peakius ¢peHoJOB ¢ dopmanpaerujom. B
Ka4eCTBE MPOMEXKYTOUHBIX MPOIYKTOB ATON peakiuu oOpa3yrTcs o-
U n-OKCUOEH3UJIOBbIE CHUPTHI, a Takxke 4,4-, 2,2- u 2,4-auokcuau-
dbenmMeTanpl. bonbIlioe BIMsSHHE HaA CBOWCTBA O0O0Pa3yIOIIUXCS
MOJIMMEPOB OKa3bIBAa€T COOTHOIIEHHWE HWCXOIHBIX BelecTB. Ecim
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KOJMYECTBO (hopMasibACTHIa HE MPEBHIIIAET YKBUMOJIBHOTO 10 OTHO-
HIeHUI0 K (PeHoay, To o00pa3yroTcs JHUHEHHBIE CMOJIOOOpa3HbIe
OJINTOMEPHI, Ha3bIBaeMbIe Hogorakamu. [Ipu n30bITKE hopMalbaeruia
00pa3yroTCsl pa3BETBICHHBIE IPOMYKTHI ITOJUKOHJICHCAIINHN, Ha3bl-
BaeMbIe pezonamu. Pe305bl TUIaBATCA W PACTBOPSIOTCS B oOpra-
HUYECKHUX PACTBOPUTEISIX, HO B OTJIMYHE OT HOBOJIAKOB OHH CITOCOO-
HBI TIPM HarpeBaHUU IEPEXOJIUTh B HEIIABKOE W HEPACTBOPHUMOE CO-
CTOSTHUE. OTOT TIEPEeXOJi OCYIISCTBISACTCS dYepe3 oOpa3oBaHHE
MIPOMEKYTOUHOTO MPOAYKTA, Ha3bIBAEMOTO pe3umosiom, KOTOPBIM HE
CIIOCOOCH IIIaBUTBhCSA W PACTBOPATHCS, HO MOXXET HabyxaThb B pac-
TBOPHUTEIISIX M CJIETKa pa3MsTrdaThCs MpH HarpeBaHuu. Ha mocienneit
CTaIuHd OTBEPXKJICHUS O0Opa3yeTcs HEIJIaBKUM, HEPACTBOPUMBIA U
HeHa0yXaronuii MPOAYKT MOJUKOHICHCAITUH, Ha3bIBAEMBIHN pe3umon.

Peakiiuu penosna ¢ hbopMaibaeruioM MOTYT OBITh IIPEICTaBICHBI
CICAYIOIUMH CXEMaMH.

OH

IMpu n36sITKE PeHona

B KHCJIOH cpene
n + mCHZO P -

OH OH OH
— ...©CHZ—©CH2©cHZ—

Ota ¢opmyna BecbMa YCIOBHO OTPa)KaeT CTPOCHHE HOBOJAKOB,
TaK KakK B MPOIECCe MOJUKOHACHCAIIMN COCTUHEHUE (DEHOJIbHBIX S/Iep
MOKET IIPOUCXOUTh KaK B opmo-, TaK M B napamoIOKEHUsIX, 00pa3ys
CJIOKHYIO CMECh Pa3HOOOPA3HBIX CTPYKTYP.

[Ipu monukonaeHcanuu peHosa ¢ U30BITKOM (GopManbaeTuia B
HIEJIOYHON CpeJie MOTyHYatoTCs PE30JIb:

OH IIpu U30BITKE OH OH OH
(bopmansaerna
n + mCH,0 Bmenoqﬂoﬁcpeﬂ% CH,- CHz CHy-
(|:H2 CH,OH ?HZ
©\CH20H HOHZC/Q\ CH,0H
OH OH
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HJIN PE3UTHI.

OH OH OH
--~©—CH2-©CH2 CHZ—QCHZ—
OH
§ |

2

CH H2
- f
o —CHp— = r:H2 CHy—” = CH2 _#—CH—
HO

[Ipn XpaHEeHNU WM MPU HATPEBAHUH PE30JIbI JIETKO MEPEXOAAT B
PE3UTHI C COOTBETCTBYIOLIMM U3MEHEHUEM CBOMCTB ITOJIMMEPA.

Pabota 8. lMonukoHaeHcauusa c¢eHona ¢ dopmarnb-
AernaomM B KUCNou cpepe

Heas pabGorbl: moiydyeHue ¢eHonoGpopManbaeruaIHON CMOJIbI
HOBOJIAYHOTO THIIA, OTPEJCICHUE TEMIIEPaTypbl €€ pa3MATUCHUS U
BpPEMEHHU OTBEPIKICHUS.

PeakTuBBI. COJITHAS KHCIIOTA; 1 H. pacTBOp; ypoTponuH; GeHor,
dhopMaIMH TEXHUYECKUM.

OoopynoBanme: konba kpyriogonHas emk. 100 mi (1 mmir.);
kos10a Bropra (1 m.); xonoaumnpauk JInOuxa (1 mr.); TepMOMeTp Ha
100°C (1 mT.); dapdopoBas Jaiika, MPOTUBEHb.

Metoauka padotTsl. B kpyriononnyio koia0y emkoctbio 100 m,
CHaOXEHHYIO OOpaTHBIM XOJOJWIHPHUKOM M TEPMOMETPOM, 3arpy-
xarot 9,4 r (0,5 mons) denona, HarpesaroT kondy g0 40-50°C mus
pacmiaBiaeHus ¢eHona u godapisroT 8,5 mi (0,085 mons) 36%-Horo
dopmanuna. Ilocme mepeMenMBaHUS COICPKUMOIO KOJOBI 100aB-
a0t 5 M (0,0005 mos) 1 H. pacTBOpa COJNISIHOM KHCIOTBL. 3aTeM
cmech B TeueHue 10-15 muH HarpeBaroT ¢ 0OpaTHBIM XOJIOUILHUKOM
10 80°C. Yepes 10-20 muH mocie Hauyajia KAMEHUS CMECh HaUYWHAET
MYTHETh U 3aTeM paccianBathcsi. C MOMEHTa MTOMYTHEHHUS €€ JOTOJI-
HUTEIBLHO HarpeBaroT npu cinadom kuneHuu emie 30 mud. [locme aToro
cMech octaBisioT Ha 30 MUH, 3aTeM CIIMBAIOT BEPXHUM CIIOH U OTTO-
HSIOT U3 ¢MOJIBI Boay o BakyymoM 13 klla (oxomo 100 MM pr. cT.).
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[Ipu oTronke BOABI TEMIIEpaTypa CMOJIbI HE JOJDKHA OIyCKAaThCs
Huke S50°C. Tlo okoHYaHWU OTTOHKHM TOPSIYYI0 CMOJY BBIIMBAIOT Ha
KECTSIHOU MPOTUBEHb WK B PapdhopoBYIO YAIIIKY.

[TonydeHHBIi HOBOJAK TMPEACTABISACT COOOM TBEPAbI MPO-
3payHblii MaTtepuand OT CBETJO-XKEITOro JI0 KpacHOro IBeTa. ITO
TepMOIUTaCTUYHasT cMoja ¢ MojekyisipHoit maccoit 300-600, we
pacTBOpuMMasi B BOJIe, JIETKO pacTBOpUMas B CIHUPTax, aleTOHE U
IeJI0Yax.

Onpedenenue epemeHu omeepHcOeHUst CMOJIbl

Hagecky 2,0 r cmoinbl cmemmuBaroT B crynike ¢ 0,2 T ypoTponuHa.
Ha wMeramimyeckyro IUIUTKY C OTBEPCTHEM JUIsI TEPMOMETPA,
Harpetyto 10 150 °C naceimarot 1,0 T cMecu U ¢ TOMOIIBIO TIIIOCKOM
METaJUTMYECKOM JIONIATKU PACTIPENIETSAIOT €€ KaKk MOKHO 0oJiee paBHO-
MepHO Ha miomaake 45X45 mMm. Ilepron oT MOMEHTa MOMEIICHUS
CMOJIBI Ha TTUTKY IO MOMEHTA, KOT/Ia CMOJia TIepecTaHeT TIHYThCS B
BUJIC HUTEW W MPUKJICUBATHCS K JIOMATKE, CYUTAIOT BPEMEHEM OTBEp-
KICHUS.

Ilpumeyanue. CoOnrofeHruE TPaBUIBHOIO MOJBHOTO COOTHO-
meHust ¢eHosia U (hopMalipieTHIa COBEPUICHHO HEOOXOIUMO IS
NpaBUIILHOTO MPOTEKaHMs TMpolecca KoHaeHcauu. [loatomy HyX)HO
TOYHO 3HaTh cojiepKaHue GpopMaibaeruaa B hopMaanHe.

3aganusa. 1. OnpenenuTs BbIX0 CMOJIBI.

2. Onpenenuts Temueparypy KariemaueHuss cmoibl  (ITOCT
14970-69).

3. Onpenenuts BA3kocTh 50%-HOTO pacTBOpa CMOJIBI B ATHIOBOM
cuupte (TOCT 14970-69).

4, OHpeI[eJ'H/ITB BpCMA OTBCPIKIACHUA CMOJIBI.

Pabota 9. MNMonukoHaeHcauusa ceHona ¢ dopmarnb-
Aernaom B LWENOYHOM cpene

Hean padorel: nonyyenue GpeHosodGopMaibIeruaHON CMOJIBI pe-
30JIbHOTO THUIIA, ONIPEACIICHUE €€ CBOMCTB.

PeakTuBbl: (PEeHON TEXH.; CTEapUHOBAas KHUCJIOTA; (POpMaIUH
36%-ubl1ii; 3TWIOBBIA cnupT; ammuak, 30%-HbI pacTBOp; TOIYOI,
TEXH.
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OobopynoBanme: konba kpyrimogonHas emk. 100 mm (1 mmr.);
xojoauiabHuK JInouxa (1 mr.); munerka (1 mT.).

Metoauka padorsl. B kpyrinononnyto koy0y emkoctbio 100 mu
nomemarT 9,4 r (0,1 moms) TexHuueckoro ¢eHoa, HamuBarT 9,2 MiI
(0,11 moms) 36%-Horo dopmanrHa U IMOCIE THATSILHOIO IEPEMEIIIH-
BaHUsA Macchl nobasistor rurerkod 0,8 mur (0,013 moms) 30%-Horo
ammuaka. Ilocie 3Toro kom0y Ha acOecTOBOM CeTKe HarpeBaroT
TOpPENKON 70 KUIEHHUs, KOTOpoe MojjepkuBatoT B TeueHue 40 muH,
T. €. Ha NPOTSHKCHUH BCErO0 BPEMEHH TOJMKOHJCHCAIMHU (32 Hadalo
KOHJCHCAIIMU NPUHUMAIOT MOMCHT Hadaja KuIleHus). B mporecce
MOJIMKOHACHCAIIUN JKUAKOCTh MyTHEET M pa3JeiseTcs Ha JBa CIOS.
Cpasy ke M0 OKOHYaHWHM KOHJACHCAIMW OTTOHSIOT BOJY IOJ BaKy-
ymoMm a0 13 klIla (mo 100 MM pT. cT.) HA BOJAAHON OaHE TaK, YTOOBI
TeMIiepaTypa CMOJIBI B K0ja0e He omyckanachk Hmwke 50 °C. OTroHky
npekpamaT 1o jgoctwkennn Ttemmneparypel 80°C. IIpomomxku-
TEJIbHOCTh OTTOHKHU COCTAaBJISIET OKOJIO 45 MUH.

Zaganms: 1. Onpeaenuts Bsi3kocth cMoutbl ("OCT 10759-64).

2. OnpenenuTh pacCTBOPUMOCTH CMOJIBI.

3. Onpenenutsb Bpems xkenaruau3anun cMoiibl (IOCT 10769-64).
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