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JIABOPATOPHA POBOTA Ne 5

1. TEMA: MeTO1 aHalli3y CE4OBUHO(POPMAIbACTIIHUX CMOJ.

2.META: BU3HAYUTH TaKi (13UKO-XIMI4YHI1 MTOKA3HUKHU
ce40oBUHOGOPMATBIACTIIHOT CMOJIH: 30BHIIIHINA BUTTISA, TYCTHUHA, KOHIEHTpAIlis
cMoid (MacoBa YacTKa CyXOro 3aJIMIIKY), MMOBHA 3MIIIYBaHICTh 3 BOJOIO, Yac
JKEJaThHI3alli, yMOBHA B’SI3KICTh Ta KOHIIEHTPALlisl BOJHEBHUX 10HIB.

3. PEAKTUBMU 1 OBJIAIHAHHSI:

1) cevoBUHOGOPMANBICTITHA CMOJIA,;

2) BOJA JMCTUIIHOBAHA;

3) aMoOHii XJIOpUI TEXHIYHUN, BOJHHUIA PO3YUH 3 MaCOBOIO 4acTKot0 20 %;
4) CxasHKHY 11 3BaKyBaHHS (OrOKCH) — 6 1IT.;
5) muiHapu MicTkicTio 250 cm3;

6) muigpu micTkicTio 50 cm3;

7) ximiuHi ckiastHKH MicTKicTIO 100 MiT;

8) XiMiuHI CKJISTHKH MICTKICTIO 250 MmiT;

9) minerkw;

10) mpobipku, mpoOipKoTpUMaYi;

11) maauuKy CKIISHI;

12) pinbTpyBaabHUil MaIip;

13) excukatop 3 CaCly;

14) apeoMeTpu 1715 BUMIpIOBaHHS I'ycTHH B Meskax 1,24-1,30 r/cm;
15) pedbpaxropmerp PITJI-4.

16) Bicko3umeTp B3-4;

17) pH-metp pH-150MI;

18) cexynaomip;

19) Baru aHaIITHYHI,

20) Baru 1abopaTOpHi 3arajbHOTO MPU3HAYCHHS 2-T'0 KJIACy TOYHOCTI;
21) repmomertp prytauii (0-100 °C);

22) mada cymibHa 3 TEPMOPETYIISATOPOM;

23) TUTUTKA SICKTPUIHA;

24) nasui Bogsui (ckiaguka B-1 — 600 TC, 3anoBHena He Menmie sk Ha 400 cm®

JTHMCTUIHOBAHOIO BOJIOIO).

4. TEOPETHUYHI BITIOMOCTI

Jlns omiHku sikocti  cewoBuHOOpMIbaerigHoi cmomm (COPC abo KDC)
MPOBOATh (I3UKO-XIMIYHI Ta MEXaHiIuyHI BHUNPOOYBAaHHS 32 TaKUMH OCHOBHUMU
MOKa3HUKAMU: 30BHIIIHIN BUTJISJ, KOHIICHTpAIlis, BOAHEBUH Toka3HHWK (pH), BMICT



BUIBHOTO (popManbaeriny, B'A3KICTb, Yac >KeJaTUHI3ALlll, 3MIIIYBaHICTb 3 BOJOIO,
MILHICTh KJIEMOBOTO 3'€THAHHS.

4.1. 3oBHIUIHIN BUIJISJ CMOJIH
30BHILIHIA BUTJSA CMOJM XapakKTepusye ii OJHOPIAHICTb, KOJIp, 3amax,
HasBHICTh CTOPOHHIX JOMIIIOK, 3TYCTKIB, TOOTO MPHUAATHICTD ii 10 BXKMBAHHS.

4.2. KonuenTpauis

KonnenTpariiisi (MacoBa yacTka CyXOro 3aJIMIIKYy) — BMICT KJIEUKUX PEUOBUH B
piAKIA cMOJi, BUpakeHMH y BiicoTkax. [Iporec ckieroBaHHS 3I1MCHIOETHCS 3a
pPaxyHOK pPEUYOBMHHU, IO CKICIOE — TMOJIMEpPYy, PO3UMHHHMK K HEOOXIIHMM s
3HIDKCHHS B'SI3KOCT1 CMOJIH, TIOJICTIICHHS HAHECCHHS 1 T. 1.

KoHnieHTpariisi, mopsij 3 IiHIIMMH BJIACTUBOCTSMH, BIUTMBAE Ha 37aTHICTH
CKJICIOBATH MaTepiaju, IMBUAKICTh 3aTBEPKCHHS 1 BUTpATy cMoJii. CMOIM HU3BKO1
KOHIICHTpAIlil MamTh MEHIIY 3JIaTHICTh JO CKJICIOBaHHS, MEHINY IIBUAKICTD
3aTBepKeHHS. [liABUIIIEHHS] KOHIICHTpAIlli CMOJIM Bele A0 30UIbIICHHS B'SI3KOCTI,
BUTPATH KJICIO, CIPUYMHIOE HEPIBHOMIPHICTh HAHECEHHS Ha IMOBEPXHIO CKJICFOBAHHS 1
3HIDKCHHS ~ aAre3idHux  BiacTuBocTed. KOHIICHTpaIlis CMOJIM  PETYIIOETHCS
CIIBBIIHOIIEHHSM  BHUXIJIHMX KOMIIOHEHTIB 1 TJIMOMHOKIO IOJIIKOHIEHcAIll],
TPUBAJICTIO BaKyyM-CYIIIiHHS.

Konnentparniss KOC B 3HauHii Mipi 00yMOBIIOETECS C(HEpO0 3aCTOCYBaHHS.
[Ipu ckieroBaHHI MIMOHY 1 TUYKYBaHHI IEPEBHUX MaTepialliB MIMOHOM KOHIICHTpAIis
KJICIO MMOBUHHA OyTH B Mexkax 55-60%, aig BUpOOHUIITBA JEPEBOCTPYKKOBUX TUIUT —
50-55%, npu oOkIIer0OBaHH1 MAaCUBHOI JiepeBUHU — 65-70%.

KonreHrpaiiiro ¢cMoJIud BH3HAYalOTh IpaBiMeTpHYHHM (BaroBUM) METOIOM,
110 € CTAJIOHHUM, 1 pe()paKTOMETPUIHHM.

B ocHOBI BaroBoro Metojy JeXuTh BUCYIITYBaHHS CMOJIU JI0 MTOCTIMHOT MacH i
BU3HAYEHHS YACTKU CYXOT0O 3aJIUIIKY.

PedpakToMeTpruHuii MeTon TIPYHTYEThCS Ha BHMIPIOBaHHI pedpakmii
PEYOBHUH, 32 SKUM POOJISATH BUCHOBKHU MPO MPHUPOAY PEYOBHHU 1 BMICT B PO3UMHAX.
Pedpaxuisn — 11e SBUIIE 3aJOMIICHHS CBITJIa HA MEXI PO3JUTY JIBOX CEPEIOBUII, SIKi
PI3HATBHCS ONTUYHOIO TYCTHHOIO. KimbKiCHO pedpakiiifo OIIHIOITh 32 KyTOM
3QIOMJICHHS YH TIOKa3HUKOM 3aJIOMJICHHS, TOMY IIMO0 BH3HAYUTH pe]paxiliro
pedyoBUHH, Tpebda BUMIPATA 11 MOKA3HHK 3aJIOMJEHHSI 32 JOTOMOTOIO
pedpakrometpiB tuny A66e abo Ilynsdpuxa. [lokaznuk 3amomiieHHs (Koe]illieHT
pedpakxiiii) € CTaja0w BETUYMHOIO MJIs KOXKHOI PEYOBHHHM, ii IHIUBITYaTIHHOIO
XapaKTePUCTUKOIO.

IMoka3Huk 3ajJI0MJIEHHSI HAJICKWUTHh JO 4HClIa HebararboX KOHCTAHT, SKI
MOXHA BUMIPSITH 3 JIy’KE€ BHCOKOIO TOYHICTIO 1 MaJiOI0 3aTPaTol0 4acy, BOJOAIIOUU
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TUIbKA HEBEJIMKOIO KUIBKICTIO peYyOBUMHHU. PedpakTomMeTpu 03BOJISIOTH BU3HAUUTHU
MOKa3HUK 3a1oMiIeHHs 3 TouHicTiO 10 0,01%, 1 ns 1iporo notpidbuo Beboro 0,05-0,5
I' PEYOBHHM, a BCS POLEAYpa BUMIPIB 3BOAUTHCS /10 BIAPaXyHKY 3a LIKAJIOIO.

3HaO4YM MOKAa3HUK 3aJOMJICHHS CMOJM 1 BUKOPHCTOBYIOUM TAaOJUYHI JaHI,
MOXHa BU3HAYUTU KoHIleHTpaliio KOC.

VY naniii nmabopaTopHidi poOOTI JJisi BUMIPIOBAHHS MOKa3HUKA 3aJIOMJICHHS
BUKOPUCTOBYIOTh pedpaktomerp mnabopatopuuit PIIJI-4 Tuny AG66e. PobGora
pedpakTomMeTpa IPYHTYETHCS HA MPUHUUII TPAHUYHOTO 3aJOMJICHHS MPOMEHS IpH
MIPOXOJIKEHHI Yepe3 NpU3My 1 JOCIIKyBaHUN po3uuH. PedpakTomeTp npusHaueHUi
JUIST BUMIPIOBaHHSI TMOKA3HMKIB 3aJIOMJIEHHSI N PIIKUX 1 TBEpAuUX (IIPO30pe CKIIO,
KPUCTAJIM, OJIIMEPU) PEUOBUH, JJIs1 KUTbKICHOTO aHai3y PI3HUX PO3UMHIB 1 PLAKUX
cymimeid. Pedpakromerp Moke BHKOPHCTOBYBATHUCH IS BHU3HAYEHHS MAacOBOi
YaCTKU CYXHUX PEUOBUH B PI3HHUX PO3UMHAX, SIKI MICTATH caxapo3y. Pedpakrometp
BUKOPUCTOBYETHCA JUIsl KOHTPOJIIO TEXHOJIOTTYHMX NPOLECIB Ha MIANPUEMCTBAX
Xap4oBoi, hapMaleBTUIHOI, XIMIYHOI 1 IHIIUX TaJTy3€il MPOMHUCIOBOCTI, a TAKOX JJIsI
KOHTPOJIIO SIKOCTI XapuyOBUX MPOAYKTIB.

4.3. 3MilmyBaHicTh CMOJIH 3 BOAOIO

3MIITyBaHICTh CMOJI 3 BOJIOIO TaKOX 3aJieKUTh Bia iX XIMIYHOI TIPUPOIH 1
CTPYKTYpPH, TOMY BiJIPI3HAETHCS IS PI3HUX MApPOK CMOJI.

Y uunigap 06’emom 50 cm® mamuarots 10 eM® cmonu i nopuismu o 10 cm®
JOJIAI0Th JTUCTHIILOBAHY Boay 3 Temmepatryporo 20°C. Ilicias momaBaHHS KOXKHOT
MopIrii BOAW BMICT IWJIIHApA CTPYIIYIOTh 1 CTEXaTh, YA BUITQJAIOTh IUIACTIBYACTI
YAaCTUHKH, YHM BIIOYBA€TbCS KOAryJSIIlii CMOJIM, a TaKOX YU CIIOCTEPITraEThCs
po3MIapyBaHHS CMOJIA BIIPOJIOBXK 5 XB.

[Tin koaryasimiero po3yMirOTh YTBOPEHHS B CYMIIll CHPHUCTOTO OCaay, IO
IPWIKIAE 10 CTIHOK IIUTIHAPA 1 TOTaHO 3MUBAETHCS XOJI0IHOIO BOOIO.

Bim3nauaroTe cmiBBigHOIIEHHS 3a 00’eMoM 'cmosia : Boja", MpH SKOMY
MIOYMHAETHCS KOATYJIAIis, YTBOPEHHS TUIACTIBIIIB a00 pO3IIapyBaHHS CMOJIH.

4.4. T'ycTHHA CMOJIN.

['yctuna xapakTepu3ye 1AEHTHYHICTh, YACTOTY 1 KOHIIEHTpAIlil0 PEYOBUHHU.
ExcriepumMeHTaIbHO TYCTHHY OJIITOMEPY BH3HAYAIOTh JEHCUMETPOM (aPEOMETPOM).

Hencumetp (apeomeTp) sBISE COOOK MWJIIHAPUYHY TMOCYIWHY 3MIHHOTO
JiaMeTpy, HIDKHS YacTHHA SKOTO 3allOBHEHA CBUHIEBUM JpoOoMm. Ha BepxHii
YaCTHHI apeoMeTpa HaHeCeHa IIKajia 3 MOAUIKaMH, 0 MO3HAYal0Th TYCTUHY PiIWH, B
AK1 3aHYPIOIOTh apeoMeTp. (s miBHUIIEHHS TOYHOCTI BUMIPIOBAHHS BUTOTOBJISIOTH
Ha0lp apeoMeTpiB, KN IKUX OXOILUTIOITH IEBHUH Jiana3oH TycTHH. BumiproBaHHS



rycTuHu ciaip npoBoautu npu 20°C, Tak K AEHCUMETPU BIArpaayHoBaHl IpHU JaHIN
Temmneparypl. MeToa IpyHTY€eTbCs Ha 3aKOHI ApXiMeaa.

4.5. Yac xenatuHizauii CMOJIH.

XKenatuHizalis — 1€ MPOLEC MEPETBOPEHHS PIAKUX CMOJ (OJIroMepiB)
CIIOYATKY B KEJIATHHOIMOAIOHY, a OTIM Y TBEpPAY, HEIUIABKY 1 HEPO3UMHHY PEUYOBHHY.
B xoxi sxkenaTuHI3alil MpOTIKae XIMIYHA peakiis 3MIMBaHHA (3'€AHAHHS) MOJIEKYII
oJiiroMepiB 1 (OPMYEThCA TPHUBUMIpPHA ciTYACTa CTPYKTypa mojiMepy. Y Mipy
MPOTIKaHHS >KeJaTUHI3aLll 3pOCTa€ B'A3KICTb CMOJI, BTPAYAETHCA iX TEKYYICTh 1 B
KIHIIEBOMY MIJICYMKY YTBOPIOETbCS TBEPAUN 3IIUTUH MOJTIMED.

Yac »xematuHizallii xapakTepu3ye IMepiojl, MPOTITOM SKOTO MPUTOTOBICHUN
K€ TepexoauTh 3 PiAKOro cTtaHy B TBepauwid. Yac jkemaTuHizaiii € BaKIMBUM
MOKAa3HUKOM 3 TIO3MIlii MOYJIHMBOT'O 30UTBIICHHS MPOJYKTUBHOCTI CKIICIOBAILHOTO
obnamHanns. Yac 3aTBep/keHHs 3alexuTh Big pH cMonm, ii KoHmeHTpari i
B'3KOCTI, BiJl TTIMOMHU peaKIlii MOJIKOHeH CAIll.

XKenatunizaniro cMOJI 3a3BHUYail BA3HAYAIOTh MPHU IM1IBUILIEHIHN 1 IPY KIMHATHIH
TeMIeparypax.

B saxocTi 3arBep/kKyBaua MpU rapsdoMy CKJICIOBaHHI  HaWOLIbIIe
BUKOpPUCTOBYeTbcsa  amoHii  xmopua NH4Cl,  skuii  B3aeMozgie 3  BUIBHUM
dbopmanpaeriiomM, o 3HaxoniaThcss B KOC B Outbmiiii abo MeHIIH KIIBKOCTI 3a
HABEJICHUMHU CXEMaMH 3 YTBOPEHHSIM METUJIAMIHY XJIOPUJY 1 MypaIIMHOI KUCJIOTH:

NH.CIl + CH,0O — CH3;NH,CIl + HCOOH

Ta XJIOPUCTOTO BOAHIO:

4 NH4Cl + 6 CH,0O — 4HCI + CgH12N4

[Ipu nmocsaruenHi  kucioTtHocTi cepenoBuma pH 2,5-4,0 BimOyBaerhcs
JKeJTaTUHI3aIllsA K0, a MOTIM IMBHIKUHN Mepexi] B TBEPAUN CTaH.

3arBepxyBauamu KOC mpu X0J0AHOMY CKIICIOBAHHI € OPraHiuHI KHUCIOTH
(1aBneBa, MOJIOYHA, JIMMOHHA).

Yac sxematwHizamii CMOJIM MOKHA 30UTBIIMTH TiABHINCHHSIM pH Kiero,
3MEHIIIEHHSAM KIJIbKOCTI Ta BUY 3aTBEp/KyBaua, a TaKOX BBEJCHHSIM cTaOuTi3aTopa
(amiauHOi BOIM, YpOTpOMiHY Ta iH.). Yac jkemaTuHI3aIil 3aJeKUTh Bl XIMIYHOI
MPUPOAH 1 CTPYKTYPU CMOJI, TOMY BIAPI3HAETHCS IS PI3SHUX MAPOK CMOJL.

4.6. YMoOBHA B’SI3KICTh CMOJIN.

B's3kicTh (BHYTpIIIHE TEPTS) XapaKTepU3y€e BIACTHBICTh PIAMHA YHHHUTH OIIIp
IIPU TIepEeMIlIeHH] 11 mapiB BIIHOCHO OJMH OJHOTO 1 3aJICKHUTH BiJ 3UCIUICHHS MiX
MoOJIeKyJdaMy. BHWHHMKar49a NpH IIbOMY TaJbMylO4a CHJIA Ha3UWBAaIOTHCS CHIIOIO
BHYTPIITHBOT'O TEPTS 1 BABHAYAETHCS 32 3aKOHOM HbroTOHA:

F dv
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1ie 1 — Koe(ilieHT BHYTPIIIHBOTO TEPTS 00 MPOCTO aOCOJIIOTHA B'S3KICTh;

S — MUI0II1a 3ITKHEHHS JBOX IIapiB PIAMHM, HA SIKY JI€ Cuia, M2

— Ipaji€eHT MIBUIKOCTI, SIKHA NpHUIaJae HAa OJUHULIO BIICTaHI MK JBOMa
mapaMu piauHu, 1/c.

JluHamiyHa B'SI3KICTh BUMIPIOETHCS CUIIOKO, SIKY BIUYBA€ OJMHMIIS MOBEPXHI 3
OOKy IHLIOrO IIapy, MpU BIACTaHI MIX HUMHU DPIBHIA OJMHHUII JOBXKUHHU 1 B3a€EMHO
MepeMilllyBaHUX BIAHOCHO OJMH OJHOTO 31 MIBUIKICTIO, IO JOPIBHIOE OJUHMIIL. B
cucteMi CI'C 3a oauHUII0 AUHAMIYHOT B'a3kocTi mpuiiMaroTs 1 mya3 (IT) = 1 r/ cm-c.
B'szkicts Bogu npu 20,5 ° C popieHioe 0,01 II, mo cranoButs 1 cantumyas. B
cucremi Cl onunuis B's3kocTi — mackanb-cexkysaa (Ila-c), 1 Ila-c = 10 I1.

Y rigpoauHamini KpiM JIMHAMIYHOI B'I3KOCTI KOPHUCTYIOTHCS TMOHATTAM
KIHEMaTU4YHO1 B'A3KOCT1 (V), sIKa MpeAcTaBisic COOOK BIAHOMICHHS JUHAMIYHOI
B'A3KOCTI piiunu (M) 10 11 rycTun# (p):

p =~

o

Y MeTpuuHili cHCTeMi 3a OJMHMINI0 KIHEMAaTU4YHO! B'I3KOCTI MPUUHATHN 1
Crokc (Ct) = 10* m%c. JluHamiuHa Ta KiHEMAaTH4YHA B'I3KOCTi, BUMIpIOBaHi B
HaBeJCHUX BHILE OAUHUIISX, BITHOCITHCS 0 TaK 3BaHOI ""aOCOIIOTHOT B'I3KOCT1".

JUIs  TpakTUYHMX IiJIed — TpU  BUTOTOBJICHHI Ta  3acTOCYBaHHI
kapOaminodopManabIeriIHUX cMOoJI, JakogapOHUX MaTepiajiB, KJIeiB Ta IHIIUX PIIUH
— 3BUYAHO KOPUCTYIOTHCS MOKa3HUKOM YMOBHOT B'SI3KOCTI, BUMIPIOBAaHOT B YMOBHUX
a00 BITHOCHUX OJIUHHUIISIX.

YMOBHOIO B'SI3KICTIO Ha3WMBAIOTh YaC BUTIKAHHS B CEKyHAaX MEBHOr0O 00'eMy
piauHU 4epe3 KaniOpoBaHe coIuio Bicko3uMmerpa mnpu Temmepatypi 20°C. Bci
npuiagud JUisi BU3HAYEHHS AaOCOJIOTHOI Ta YMOBHOI B'A3KOCTI Ha3MBaIOTHCS
BICKO3UMETpPaMHU.

B's3kicTh 3anmexuTh Bifg pH, TeMmepatypu 1 TIHOUHM peakilii MOJIIKOHASHC aIlil,
BiJl KOHIEHTpaIii CyXux pe4doBuH, yMoB 30epiranHsi K®C 1 HOpmyeThcs B
3QJICKHOCTI BiJl 00JIacTi 3aCTOCYBaHHSA. 3 MIABUIIEHHSAM B'SI3KOCTI 30UIBIIYETHCS
TOBIIMHA KJICHOBHX IIBIB, &, OTXKE, 3POCTAIOTHh YCAJO4YHI HANPYTH — 3HUKYETHCS
MILHICTH KJIEHOBOro 3'¢JHaHHA.

CMonm 3HMKEHOT B'S3KOCTI HAAMIPHO BOHMPAIOTHCS B JACPEBHUHY, IO 3HUKYE
KUTBKICTh KIICI0, IO Oe3mocepenHbo Oepe ydacTh y CKieroBaHHI. Po3paxoBana
KUTBKICTh CMOJIM BUSIBIISIETHCSI HEJIOCTATHHOIO JIJII YTBOPEHHS CYIIUTBHOTO KIIEHOBOTO
IBa, B PE3yJbTaTi YOTO BiOYBAE€THCSI HEMPOKICIOBAHHS. Y BHPOOHHIITBI (haHEepH 1
npu  OONUITIOBaHHI  3aCTOCOBYIOTBCS ~ BHUCOKOB'SA3KI  KJei, y  BHPOOHHIITBI
JEPEBOCTPYKKOBUX TUTHT — KJIeT 31 3HUKEHOIO B'SI3KICTIO.

B'sa3kicTh  3MeHIIyeTbCs 31 30UIBIIEHHSM  TemmepaTypd. 1TomMy  Bci
BUMIPIOBaHHS B'I3KOCT1 CHiJ MPOBOAWTH TpPH TOCTIHHINA Temmepatypi (20£1)° C.
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PeryntoBatu B'SI3KICTH TOTOBHX CMOJI MOXXHA BBEJICHHSIM JIOJATKOBOI KIJIBKOCTI
PO3YMHHUKA, HATIOBHIOBaYa a00 HarpiBaHHSIM.

4.7. KonuenTpauisi ioHiB BOAHIO

Byap-ski piguHu, B TOMY 4MCa 1 CMOJHM, MalOTh OJHY 3 3-X peakuii: KUCIY,
Ty)XHYy a0o HeWTpanbHy. Peakiiss cepelnoBHIlla BH3HAYAETHCS 1i BOJHEBUM
MOKa3HUKOM. BOJHEBUM NOKa3HMKOM HA3WMBAETHCS BEIIMYMHA, IO XapaKTepU3ye
KOHLEHTpAI[Il0 BUIBHUX BOJHEBUX 1OHIB 1 YHCEJIbHO JOPIBHIOE HETaTUBHOMY
JECATKOBOMY JiorapudMy 11i€1 KOHIIEHTpaIlii (B MOJIb/J):

pH =- IgCH,

ne pH — BonneBuii nmoka3Huk; Cy — KOHIIEHTpallil B PiWHI BUIBHUX 10HOB
BOJIHIO.

BignosigHo, [H'] moxkHa Bupasutu yepes pH:

[H] = 10PH,

IIpu 22°C y weitrpansHOMy cepenoBuini pH=7, B kuciomy — pH<7, a B
ayxHoMy pH>7.

VY roroBux K®C Bennmumna pH Onu3bka 10 HEWTpanbHOI 1 3HAXOIUTHCS B
Mexax Bi 6 mo 9. Big 11 BenTWYMHM 3al€XKUTh MIBUAKICTH 1 TIMOWHA peakilii
nosikonaeHcaii. [lpu pH = 3-4 peakuis nmoyikoHeHcallil NpOTIKaE TaK OypXJIMBO,
IO 3'ABIISAE€TbCS HeOe3NeKa Mepexo/ly CMOJU B TBEPAHMM CTaH MPsIMO B peakTopi, a
TAKOXX CKOPOYYETHCS Yac JKeJaTHHI3allli, TepMiH 30epiraHHs 1 MiABUILYETHCS
B'S3KICTh. Y TpoIeci MOJIKOHACHcAIlli CMOJM 3ajlaHy BeauuuHy pH perymoroTh
BIJIMOBIIHMM JI03yBaHHSAM 3aTBEp/KyBada (kKaTaiizatopa) abo crabimizaTopa Ha
3aKJIIOYHOMY €Tani CHUHTe3y. Y Tpolieci 30epiraHHs I BETUYMHA HE 3aJIMIIAETHCS
MOCTIHHOI0, a TIOBLIBHO 3CYBA€THCA B KHUCIAY CTOpoHY. Tomy HEOOX1ITHO
koHuTposroBatu pH B mporneci 36epiranas KDOC.

BoaueBuil moka3HUK BU3HAYAIOTh:

* IOTCHIIIOMETPUIHUM METOJIOM 32 JIONOMOTO10 JlabopaTopHux pH-MeTpiB;

* KOJIOPUMETPUIHUM METOJOM 13 3aCTOCYBAHHIM YHIBEpPCATbHUX 1HIAMKATOPIB,
VHIBEPCAIBHOTO 1HIUKATOPHOTO Marnepy 3 KOJIbOPOBOIO MIKAJIOIO.

5. 3MICT POBOTH

5.1. BuzHaueHHsI 30BHIIIIHHOT0 BUIJISALY CMOJIH.

30BHIIIHIA ~ BHIJISAA  CMOJM  BH3HAYAIOTh  BI3yaJIBHUM  IEPETIISIIOM
JOCIIHKYBaHOT poOH B mpoximHOMY cBiTiIi. B mpobipky rHanmusatoTe 10-15 mu KOC
npu Ttemmeparypi (20+2)° C. Skmo cmoima OJHOpiIHA 3a KOJIBOPOM Ta
KOHCHCTEHI[I€}0, HE MAa€ 3TYCTKIB, TPYAOYOK 1 CTOPOHHIX BKIIOYEHB, TO CIIiJ
BBaXKaTH, 1110 3a 30BHIIIHIM BUIJISIIOM BOHA BIJIMOBIa€ HOPMATUBHUM BUMOTaM.
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5.2. BU3HaYeHHs1 BMICTy CYXOro 3aJMIIKY B PiIKii cMoIi.

5.2.1. BuzHaYeHHs1 KOHUEHTPaUil CMOJIM BATOBUM METOI0M.

[Ipy BH3HAYEHH! KOHIEHTpALil CMOJM TpaBITAlIiHUM (BaroBUM) METOAOM
CKJISIHKY (OIOKC) 3 KPHILIKOIO, MONEepeaHb0 BUMUTY 1 Bucylieny npu (105+£2)°C no
MOCTIAHOI MacH, 3BaxyioTh 3 TouHicTio a0 0,0002 r. B cxmsuky tuny CH 60/14
BHOCATH (2,000+0,100) r cmonu, B ckistHky tuity CH 45/13 — (1,500+0,100) r cMmomw,
B ckisuky tuny CH 34/12 — (1,000+£0,100) r cmomnu, sIKy pO3rOMIyBaHHSIM
PO3MOAUIAIOTh PIBHOMIPHMM IIapOM TIO JHY CKJISIHKH, 3aKpUBAIOTh KPHUIIKOK 1
3BOXYIOTh 3 TI€IO * TOYHICTIO. [IOTIM KpHILIKY 3HIMAaIOTh 1 pa3oM 3 CKJSHKOIO
CTaBIATh B cymwibHy mady, Harpity a0 (1054+2)°C. KinbKicTh CKISIHOK, SKI
CTaBIATH B Iady, HE TOBMHHA MEPEBUIIYBAaTH BOCHMH, a 4ac 3aBaHTa)KEHHS IX B
mady — nepeBuunryBatd 1 xB. Yac BuTpumku B cymwibHIM madpi — (2+0,1) rox,
paxyro4d 3 MOMEHTY 3aKpUTTS IIadu.

[ToTiM CKIISIHKY 3 BHUCYIIIEHOIO CMOJIOIO 3aKpHBAIOTh KPUIITKOIO i MOMIIIAIOTh B
EKCUKATOp 3 MPOXAPEHUM XJIOPUCTUM KaJbIIEM JUJISI OXOJIOJKEHHS 10 KIMHATHOI
temneparypu (10-15) xB. Ilicis goro Orokcu 3BaxkyroTh 3 TouHicTiO 10 0,0002 T.
3a3Buyail MPOBOAATh 3 MapayiebHUX AOCTiAN. PO301KHICTE MiXK pe3ylbTaTaMu He
noBUHHO nepeBuiyBatu 0,8%.

OO0polOka pe3yabrTaTiB
MacoBy dacTky cyxoro 3anuiiky (X) B % BHPaxoBYIOTb 32 (pOPMYIIOLO:
X = (m—m,)-100 ;
m, —m,
JIe: M —Maca CKISHKH 3 KPUIIKOIO 1 HABAKKOI0 CMOJIU ITICIIs CYIIiHHS, T
M1 — Maca cyXoi CKJISIHKU 3 KPUIIKOIO, T;
My — Maca CKJITHKU 3 KPUIITKOIO 1 HABaKKOIO CMOJIH JI0 CYIIIHHS, T.

3a pesynbTaT aHali3y NMPUHAMAIOTh CepelHE apu(METHYHE PE3YIbTaTiB TPHOX

napajieTbHUX BU3HAYCHb, PI3HUIL MK SKHUMH HEe MOBMHHA mepeBuiyBatu 0,8 %, i

3aMMUCYIOTh 3 TOYHICTIO JI0 IIUJTOTO YHCIIA.

5.2.2. BuzHaYeHHs KOHIeHTPauii cMoJu pepaKTOMETPUYHUM METOI0M.

JIist  TIPUCKOPEHOTO  BHU3HAYEHHS  KOHIIGHTpAIlli CMOJI  3aCTOCOBYETHCS
pedpakromeTpuunuii Mmeton. [IpoOy omiromepy TepMOCTaTYIOTh B 3aKpUTIN CKIISTHIN
KOOl I 3amoOiraHHs BUIIAPOBYBAHHIO BOJM, IO MPU3BOAWUTH 10 3aBUINCHHS
pe3ynbTaTiB (0COOIMBO TMPH BU3HAYEHHI MOKa3HWKA Tapsadoi mpodw). [lammukoro
HAHOCSTh OJTHY-/IB1 KpaIuTi TOCTPKYBaHOI CMOJIM Ha BUMIPIOBAJIbHY MPU3MY, IILITEHO
3aKPHUBAIOTHh BEPXHIO KaMepPy 1 BU3HAYAIOTH MMOKAa3HUK 3aJIOMJICHHS CMOJU. PedoBrnHa
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MOBMHHA TOBHICTIO 3allOBHUTH MPOMDKOK MK OCBITJIIOBAHOIO 1 BUMIPIOBAJIBHOIO
MPU3MaMHU.

Cepenne apudmeTruHe 3Ha4Y€Hb 3 BUMIPIB € KIHIIEBUM PE3YJIbTATOM BUMIPIB.

3a BIANOBIIHOIO TAaONMIIEI0 3HAXOASATh 3HAUEHHS KOHILIEHTpalli BUIPOOYBaHOL
CMOJIY, BIAMIOBITHE OTPUMAHOMY MOKAa3HUKY 3aJIOMJICHHS.

3aKIHYMBIIM BUMIPIOBaHHS, MOBEPXHI MPU3M PETEIHHO MPOMHBAIOTH BOJOIO 1
MPOTUPAIOTh HACYXO.

5.3. BusHayeHHs 3MillyBaHOCTi CMOJIH 3 BOJOIO.

B muinap nanusarots 10 cM® cMonu i mocTynoBo, nepeminnyroun, goaarTts 10
cm® nuctunsoBanoi Boau (Temmneparypa (20£1) °C)). Cyminn cTpyHIyIOTh, IIPU LEOMY
B Hil HE TOBMHEH YTBOPIOBATUCS OCaJ, HE MOBUHHA MPOXOJAUTU KOATYJIsLis CMOJIH 1
BIIPOJIOBXK 5 XB HE MOBUHHO CIOCTEPIraTUCs pO3IIapyBaHHS.

5.4. Bu3Ha4YeHHsS T'YyCTHUHU CMOJIH.

B uuctuii nuniaap (3 BHYTPILMIHIM J11aMeTPOM HE MEHIIIE 5 CM, HaNpuKIaj, Ha
250 mut) HanuBarOTh ojiromep npubmu3Ho Ha 1\2 — 2\3 o6'emy nmningpa. [ToBinbHO,
HaMararouuch HE 3a4eNUTH CTIHKU IWITIHIPA, B OJITOMEpP OMYCKAIOTh CYXHH 1 YNCTHH
apeoMeTp, IPUTPUMYIOUM HOTO 3a BepxHid KiHelb. OuikyloTh 2-3 XBWIWHHU, 1100
apeoMeTp IMPUIIIOB B PiBHOBAry; MpH IbOMY HEOOX1AHO, 1100 BiH HE TOPKABCS JHA 1
CTIHOK IWIiHApa. BTk 3HaYeHHS TYCTUHU OJIIrOMEPY 3HIMAIOTh 3 MOAUIKU KK
Ha JICHCUMETpPi, HaBIPOTH SKOTO BCTAHOBUTHCS BEPXHIN MEHICK aHaJIi30BaHOTO
oJiiromepy. SIKIIo apeoMeTp TOHe abo0 CIUIMBAE HA MOBEPXHIO BUIIPOOYBAHOI PIIUHH,
TO TIOTPIOHO BHUKOPHMCTOBYBATH IHIINI apeoMeTpyd HAOOPY BIAMOBIAHO 3 OUIBIIMM 1
MEHIIINM J11alla30HOM T'yCTHH.

3a ocTtaToyHe 3HAYEHHS TYCTUHU OJIIFOMEPY TNPUMMAETHCSI CEepeHE
apu(pMETUYHE 3HAUCHHS IBOX MapajelbHUX BU3HAYCHb.

5.5. Buznauenns vacy xenatuHizaunii KOC.

5.5.1. IlpuroryBanns kJeiioBoro po3uunny K®C.

B cxisai 3BaxkyroTh 50,0 © cmoim 3 moxuOkoro He Oimbmie 0,1 r. Cmoma
noBuHHA MaTH Temrepatypy (20+1) °C. [loTiM B CKISHKY MINETKOIO AOIAI0Th 2,5
cM® BOJTHOrO PO3UMHY XJIOPHAY aMoOHil0 3 KoHueHTpaiico 20 % (1,0 % Bix Macu
CMOJIM y TepepaxyHKy Ha CyXdd aMOHIA XIJIOpHa), 1 TICIAS CTapaHHOTO
MEePEMINTYBaHHS MAIMYKOIO BIPOJOBK 5 XB OTPUMYIOTh KICHOBUN PO3YHH. XJIOPHU]
aMOHIIO BiJ[irpa€ poJib 3aTBEP/KyBavya B MPUTOTOBAHOMY KJICHOBOMY PO3YMHI.

5.5.2. Buznauenns yacy xkeaatunizanii K®C npu 100 °C.



B npo06ipui 3BaxytoTh 2,00 I MPUrOTOBAHOIO KJIEHOBOIO PO3UYHMHY 1 ONYCKAIOTh
il B KHUIUIAYY BOJSHY JIA3HIO 3 JOMOMOTOI TpUMada MPOOIPOK Tak, 1100 pPiBEHb
KJIEMOBOTr0 po3unHy B po0ipili OyB Ha 10-20 MM HUXK4YE piBHS BOJU Yy BOJASHIN JIa3HI.
Bxurouatots cexynaomip. KneitoBuii po3unH 6e3nepepBHO €HEPriiHO MepeMillyIoTh
CKISHOIO MaJM4YKOK. Y MOMEHT Nepexojy KIC B IKEIaTMHOMOAIOHWI CTaH
BUMHKAIOTh CEKYHAOMID.

3a yac kenaTuHi3alli NPpUAMalOTh 4Yac y CEKyHJAaX 3 MOMEHTY 3aHypeHHs
NpoOIpKU B KUIUISIYY BOAY A0 MOMEHTY BTPATH TEKYUYOCT1 KJIIEHOBOT'O PO3UHUHY.

3a pe3ynbTar BUMIpPIB NPUMMAIOTh cepeaHE apupMeTUYHE 3HAYCHHS JBOX
napajieJbHUX BUMIPIB, PO3XO/KEHHS MK SKUMHU HE TOBUHHO MEPEBUIIYBATH 2 C.

5.5.3. BuznauenHs 4acy keaatuHizanii npu (20+1) °C.

Pemty mnpurotroBaHoro KjieHOBOTO pPO3YMHY, MEPIOJAUYHO TMOMILIYIOYH,
BuTpumMytoTh npu (20+1) °C go mowaTky jKenaTuHIZalli. SKio Temmeparypa
HABKOJIMIIIHBOTO CEPeOBUINA BHIE ab0 HHUXKYE BKa3aHOI, TO aHali3 MOTPIOHO
OPOBOAUTH y BOJHOMY TepMocTaTi. Ilpu 1mbOMy piBEeHb KJIEHOBOIO PpO3YMHY B
CKJISIHIII TOBUHEH OyTH Ha 10-20 MM HI>KYE PIBHS BOAM B TEPMOCTATI.

3a yac jKenaTWHI3alll MPUIMaIOTh Yac B TOJWHAX BiJl MOMEHTY BBEJCHHS
XJIOPHUlY aMOHII0 B CMOJIY IO MOMEHTY BTPATH TEKYYOCT1 KJIIEHOBOTO PO3UHHY.

3a pe3ynapTaT aHali3y NPUHAMAlOTh CepeaHe apuPMETHYHE pe3yibTaTiB JBOX
napajelbHUX BU3HAYE€Hb, PO3XOPKEHHS MK SKUMH HE NOBMHHO nepesuiryBatu 10
XB.

5.6. Buznauennsi ymoBHOi B’sizkocti KOC.

B'sa3kicte Bu3HawaeThes 3a metoamkoro ['OCT 8420-74. V' npaniii poboTi
YMOBHY B'SI3KICTh CMOJI BU3HAYalOTh 3a JIONOMOIoOI0 Bicko3umerpa B3-4, mo mae
00'em pesepsyapa 100 cm® i miamerp comna 4 mMm. Ilepes KOKHUM BU3HAYEHHAM
YMOBHOI B'SI3KOCTI pe3epByap BICKO3MMETpa NPOMHBAIOTh PO3YWHHHUKOM 1
BUCYIIYIOTb.

BumnpobyBanuii Matepian peTelbHO MEPEMINIYETHCS, IPU IBOMY CIIi] YHUKATH
YTBOPEHHS B CMOJIi TyXWpIiiB moBiTps. Cmoia TOBMHHA OYTH OJHOPITHOIO.
BumiproBanHs mpoBOsSTECSA mpu Temmepatypi mositps (20+2)° C. Bicko3umerp i
TOCTI/PKYBaHUM MaTepian mepel BUIPOOYBaHHAM TOBHHHI MaTH TEMIEPaTypy
ommspko (20£0,5) © C. Como BICKO3MMETpa MOBUHHO OyTH PETEIHHO OYHUIICHE Bif
3aJIMIIKIB paHilie BUTPOOOBYBAHUX PiUH.

JocmimpKyBaHi CMONHM Tepes] BUMIPOM BiJIICTOIOIOTH BIPOAOBXK 5-10 XB st
BUXOAY 3 HUX MYXUPIIB HOBITPSI.

Bicko3zumerp B3-4 BCTaHOBIIOIOTH TOPU3OHTAIBHO 32 JOTIOMOTOK) TBUHTIB
wrratuBa. I1ig comIo BiCKO3MMETpa CTaBIATh NOCYIMHY eMHICTIO He MeHme 110 cm®,
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OTBIp coIula 3aKpUBAOTh 3HU3Y NAJIBLEM, & CMOJIy HAJIUBAIOTH 3 HAJJIMILKOM, 1100
YTBOPUBCS OMYKJIMM MEHICK HaJl BEpXHIM KpaeMm BickozumeTpa. s 3amoOiraHHs
yTBOpeHHd nyxupuiB noBiTpss K®C nanmuBaroTe moBuibHO. Hammumok cmonu 1
OynpOalllkKl BHIAJSAIOTH PYXOM CKISHOI MaJMYKH [0 TOPU3OHTal, MO0 He
YTBOPUIIOCS OBITPSHOIO MPOLLIAPKY.

BinkpuBatoTh OTBIp comjia 1 OJHOYACHO 3 MOSIBOIO CMOJIM 3 COIUIA MYCKalOTh
CEeKyHJOMIp. Y MOMEHT MEpIIOro MEepEepUBaHHSA CTPYMEHS CMOJIM CEKYHIOMIp
3YNUHSIOTH 1 BIAPAXOBYIOTh Yac BUTIKAHHS.

Yac, axuil milIoB HA BUTIKaHHS PIUHU 3 BICKO3UMETpPA € YMOBHOIO B'A3KICTIO
i€l piAMHU. 3a BEJIMYMHY YMOBHOI B'S3KOCTI M (Y CeKyHAaX) NpUMMAarOTh Cepe/lHE
apu(pMeTHYHE 3HaUYEHHS TPhOX NapaliebHUX BU3HAUYEHb. [Ipy bOMY MICIIS KOKHOTO
BUMIPY IPOMHUBAIOTH OTBIP BICKO3HUMETpPA BOJOI0 1 MPOTHUPAIOTh HACYXO M'AKOIO
TKaHUHOIO.

5.7. Buznauenns pH cmounu.

1. Jns BumiptoBanb pH B po3umHax 3a nomomororo mkainu pH npunany,
NOMEepeITHhO HEOOXIAHO TMEepPEeBIPUTH TMPABUIBHICTh HACTPOIOBAHHA MpUIaay —
NpOBECTH TpajyloBaHHs mnpuianay. ['pagyoBaHHA — 1ie CyKyNHICTh omepamii 3
JIOBEICHHSIM TOXUOKM BUMIpIoBaHb pH-meTpa 10 HOPMOBAaHHMX 3HAYE€Hb.
['panytoBaHHa Tpwiagly NPOBOAMTHCS TMEPIOAUYHO 3a JIONMOMOrow OydepHux
PO3YHHIB.

2. Hamutu no ckIsiHKM cMmonid 1 BuMipsAtd 3HadueHHs pH B cmomi. [lepen
KOKHUM BHUMIPIOBAHHSIM €JIEKTPOAM Ta CKISHKY Tpeba MPOMHUTH TUCTUIHOBAHOIO
BOJIOI0. 3aJIUIIKK BOJIU BUIIYYUTH (PUIBTPYBaIbHUM ManepoM. TopKaTUCS pyKaMHU J10
BUMIPIOBAJIBHOT YACTUHHM €JICKTPOJIIB HE MOKHa !

3. Tlo 3akiH4YeHHI pOOOTHM BUMKHYTH Mpuiaa. BUMKHYTH HOro 3 mepexi,
IPOMUTH €IEKTPOH 1 3aJTUIIUTH 1X Y CKIISHII 3 TUCTUIHLOBAHOIO BOJIOKO.

KoHTpoJibHI 3an1MTAHHA

1. Tloka3HuUKWH, 1110 XapaKTEPU3YIOTh SKICTh KapOaMinopopMambIeT iTHOW CMOJIH.

2. KonmenTpariiss cMoiu 1 BIUTMB KOHIIGHTpaIlli Ha SKICTh CKICIOBaHHI. MeToau
BH3HAYCHHS KOHIIGHTpAIIii.

3. Has3Bite nepeBaru pepakTOMETPHUIHOTO METOAY BUMIPIOBAHHS KOHIICHTpAITi.

4. CyTp MeTOAYy BHM3HAYEHHS 3MIITyBAaHOCTI CMOJU 3 BOAOK. [losCHITH sBHIIE
KOAryJsiilii CMOJIH.

5. llpunanu nns BusHaueHHs ryctuHu KOO. Temneparypa BU3HAUEHHS T'YCTUHHU.

o

Tunwu 3aTBepMKyBaviB 11 KapbaminodopmManbaeTiTHIX CMOT.
7. BusHadeHHS MOHATTS ‘‘dac JKeIaTWHI3aIllii® Kier. MeToau BU3HAYCHHS dYacy
YKeJaTUHI3AITI].
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8. Bunu B’A3KOCTI.
9. Bu3HaueHHs NOHATTA “YyMOBHA B’A3KICTh~ CMOJIH.
10. Meroau BuzHaueHHst pH cmomu.
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