JlabopaTopHna po6ota Ne 13
Tema: BusHaueHHs1 10JIbOBOI BOJIOTOCTI IPYHTIB

Meta po60OTH: O3HAMOMHUTHCS 3 METOJaMH BHU3HAYEHHS TOJHOBOI BOJIOTOCTI
IPYHTIB, 3aCBOITH TEPMOCTATHO-BArOBUN METOJI BU3HAYEHHS BOJIOI'OCTI IPYHTIB.

O0/1aHAHHSA Ta PEaKTUBH:
1. 3pa3ku IpyHTY Pi3HOTO TPAHYJIOMETPUIHOTO CKIAIY,
2. CxuisgHi TpyOKH, HUIIHIPH, IITATUB;
3. CymmunpHa mada, Habip aTroMiHIEBUX OIOKCIB;
4. Baru XiMi4Hi, EKCUKaTOP

VY IpyHTI 3aBXK/IU MICTUTBCS BOJIOTA, KIJIBKICTh SIKO1 IMTOCTIMHO 3MIHIOEThCS Y yaci. L1
3MIHM 3ajie)KaTh BiJ CHIBBIJHOIICHHS IIPOIECIB HAAXO/HKEHHS BOJAM Y TIPyHT 3
aTMOC(EpHUMH OMaJaMH, TOJMBHUMH Ta IPYHTOBUMH BOJAaMH 1 BUTpaydaHHs ii 3 IPYHTY
BHACIIJOK (pI3MYHOTO BUIIAPOBYBAHHS, TPAHCIIpallii, CTOKY TOIIO. [HTEHCUBHICTh JaHUX
MPOLIECIB 3aJICKUTh BIJ KIIMAaTHYHUX YMOB, TOPU POKY, pelbedy MICIEBOCTI, CTaHy
PO3BUTKY POCIHH, BUPOOHHYOI AiSIILHOCTI JIFoAMHU. KpiM TOro, BMICT BOJIOTH 3QJICKHUTh
BIJl TPaHYJIOMETPUYHOIO Ta XIMIYHOTO CKJIaAy IPYHTY, CTPYKTYPHOCTI, IIUIbHOCTI,
MOPUCTOCTI, BMICTY OpraHIYHUX pPEYOBUMH Ta KOJOiMIB, CTaHy WOro IOBEpPXHI,
BOJIOTOEMHOCTI, BOJJOIPOHUKHOCT1, BOJIOMIIHOMHOI 3JaTHOCTI.

[1ix BosIOTiCTIO PO3YMIIOTH BMICT BOJY Y IPYHTI B IaHWIA MOMEHT Yacy.

[pyHToBa BOJIOra — INPAKTHYHO €IMHE JHKEPENO BOA03a0E3MEYEHHS HA3EMHUX
pociuH. Bin HagBHOCTI i y TIpPyHTI 3al€XHUTh €(EKTUBHICTb JOOPUB 1 XIMIYHUX
MEJTIOpaHTIB, Yac MNPOBEIEHHS Ta SKICTb OOpOOITKY, CTpPOKM CIBOM Ta MOJMBIB, 1, 5K
HACII0K, MPOAYKTUBHICTD YT1/b, JIYKIB 1 MACOBUIIl. TOMY BUBUEHHS PEKUMY BOJIOTOCTI Ta
pO3po0OKa 3axX0/11B HOT0 PETyJIIOBaHHS CTOCOBHO PI3HUX I'PYHTIB € HEB1JI €EMHOKO YACTHHOIO
I'PYHTOBO-TEHETUYHUX, arPOHOMIYHUX 1 €KOJIOTIYHUX JTOCIIHKECHb

MeToau BU3HAYEHHS BOJIOTOCTI IPYHTY

[Ipy BUBYEHHI BOJIOTOCTI TIPYHTY BUKOPUCTOBYIOTH OPTaHOJIEITUYHI, Barosl
(rpaBIMETpPUYHI), ETEKTPOMETPUYHI, PAIIOMETPUYHI Ta TEH310METPUYHI METOJIH.

Opeanonenmuuni memoou. Y arpOHOMIUHIM TPAKTUIl 4YacTO BUHHUKAE TOTpeda
TEPMIHOBOTO BU3HAYEHHS BOJIOIOCTI IPYHTY O€3MOCEepeIHbO B MOJBOBUX ymoBax. lIpu
BIJICYTHOCTI  CHEHIaJIbHOTO OOJaJHaHHS BU3HAYAIOTh BOJIOTICTh OPTaHOJICITUYHO,
KopucTyrounch mkano C. B. Acraxosa (tabn. 1). B manomy meTosi rpyHT BUNIPOOYIOTH
Ha JIOTHK 1 3JaTHICTb CKOUYBaTUCS B KYJIbKY 1 IITHYP.

Ha noTuk BUAUISIIOTH TAKOXK CTYTIEHI BOJIOTOCTI:

» CyXWii — BiJl JOTUKY HE BiUyBa€ThCS CBIXKICTh, IPYHT YTBOPIOE MWJI, TEMHIE TIPU
IOJaBaHHI BOIH,

» CBIKMH — BiJl OTHKY BiIYyBa€ThCS CBIKICTH (XOJIOJAHYBATICTh); aje pyKa He
3a0pYTHIOETHCS;

» BOJIOTHIi — BOJioTa HA JOTHUK HE BIJUYyBA€ThCS, ajie¢ MPU CTUCHEHHI B JIOJIOHI
YTBOPIOE TPYJKY, HE TEMHIE MPU JJ01aBaHH1 BOJIH;

» CHUpHM# — TPYHT JIMIIHE 1 3a0pyAHIOE PYKH; MPHU JIETKOMY CTHCHEHHI B PyIIi
MIEPETBOPIOETHCS Y KPYTY TICTONOAIOHY Macy, BoJia HE BUIIISETHCS

» MOKPHiIi — TIpM CTHCHCHHI Yy JOJIOHI BUIIISETHCA BOAQ, 31 CTIHKH PO3Pi3y
TOYUTHCS BOJA.



Taomung 1

IlIkaJia Bi3yaJJbHOr0 BU3HAYEHHSI BOJIOTOCTi IPYHTY

Opi€eHTOBHMI BMICT B0JIOTH, % BiJ MacH a0COJIIOTHO CYXOr0 IPYHTY
Ipynr
15 15—20 20—25 25—30
[pyHT cupwmii; .
. PYHT CHPUIL, TPYAL [pyHT MOKpUIi;
[pyHT BOJIOTHIA; KM MIIHI; KyJTbKa .
IPYJKHU 37aTHI
Jlerko- rpyaku Gpopmy- bopmyeThes, ane npu . .
. JIIHATHUCS, TTHYD IpyHT Teue i
CYTJIUH- I0ThCS 100pE; HATHCKaHHI JIETKO N
. ) JIOBTUH, JIETKO IPOCOYYETHCS
KOBHIA KyJbKa hOpMyeThCs, PO3CHITAETHCS; KO- ) ;
. N NOPiOHIOETHCS MK TAJIBISIMHA
aJie TIPY HATUCKaHHI | POTKHIA NIHYp yTBO- !
03CHUIIAETHCS PIOETBCS 3 YTPYI- Ha KopoTl
p HIHYpU
HEHHSIM
IpyHT c1abo . [pyHT cupwmii
Bonl())ﬁﬁ' TPYAKU Ipynt Bonorui; “ KU 3 paTH’i [pyHT BOJIOTHIA;
Cepen- . - TPYAL (bOopMyYIOTBCS MilHI TPYAKH 31 Py .
HbO-CyT- 1 KynbKka ¢op- FpyKH: DU J00pe JTnuTHCS, IPYIKH 3JaTHI
. MYIOThCS 100pe; o MIpH CKauyBaHH1 o0pe JinuTucs;
JTHHKOBHH IpU CKa4 I[BaIin’ CraTyBaril KpJILKI/I Ty:o 10 I[an OBTHUI ,
P Y YTBOPIOIOTHCS Y YTBOP! YD AOBLHH,
KYJIKH ITHYD HE . ThCS IOBTUH MITTHHIA
KOPOTKI ITHYPH
YTBOPIOETHCS HIHYD
Baxko- [pyHT cyxuii; IpynT BonoOHii: IpyHT BOJIOTHiA; [pyHT MOKpHIA,
CYTJIMH- TPYIKU B i ’ KW MiIHi TPYJAKH 31aTHI
yrmH PYIKH B PyIL rpymKi hopyrors- |  TPYARIE ML, PYJKH 31
KOBU bopMyIOThCS o5t 10Gpe: I NIpU CKavyBaHHI JIIUTHCHS,
Ta IIU- HIOT'aHO; HIHYP pe; IHYD KYJIbKHUYTBOPIO- KyJIbKa MII[Ha;
" : NpU CKavyBaHHI . .
HUCTHU MIpH CKavyBaHHI . IOTHCSI KOPOTKI IIHYP JOBTHU.
NOPiIOHIOETHCS A
PO3CUIIAETHCS HIHYpU MITTHHHA
3 METOI 3aCTOCYBAaHHS TPOBEIEHHS OOpOOITKY, OIIIHKY BOJIOTOCTI TIPYHTY

PEKOMEHIYEThCSI MPOBOAUTH 3a IKanow [iapomercinyxou Ykpainu (Tabn. 2). Ane cmifg
1aM’SITaTH, 110 OPTraHOJICITHYHUNA METO Ja€ JUIIe MpHUOIN3HI JIaHl X04 1 JOCUTh IIHUPOKO
3aCTOCOBYETHCS B arpPOHOMIYHIM MPAKTHILII.

Jlnst onepskaHHs BIpOTIAHUX JAHUX PO BMICT BOJIOTH Y IPYHTI CJIiJ] 3aCTOCOBYBATH

CTaHAApTHUN BaroBuid, a00 Cy4acHi IHCTPYMEHTaIbHI €KCIIPEC-METO/IH.

Tabmus 2
Ixanaa OHiHKl/I CTYIICHHA 3BOJIOKCHHA rpyHTy
Ouinka cryme- OpienToBHI Cran
HA1 3BOJIOJKEHHSH 3I1B y mapi XapakTepucTHKa po0OTH TeXHIKH i CTAH POCIUH
IPYHTY 0-10 cm, MM pynty
. [TonpoB1 pobOTH Maiike HEMOXKIMBI. MamuHu
Hazwipro >30 Texkyunii | rpy3HYTh Y IPYHTI; POCIMHU CTPAKIAIOTh BiJ|
3BOJIOKEHUH . 2o i
Ha/IMIPHOI KiJTBKOCTI BOJTH
[TonboBi poOOTH 3aTPYAHSIOTHCS, 0OPOOITOK
Hyxe 3020 T notpe0Oye 3HAYHUX TATOBHX 3YCHJIb, IPYHT
3BOJIOKEHU I MIPUITUIIAE JI0 TTOJIUII TUTyTa Ta KOJIC, COLTHUKU
CIBAJIOK 3QJIMTIAIOTH, POCIMHU POCTYTh 3aJ0BIJIHHO
M siko- O06pobiTok TPYHTY BEIETHCS 3 MAKCHMAITBHOIO
Ho6pe 2012 U1ac- TMPOYKTHBHICTIO, AKICTh poboTH BUIMIHHA, /1S
3BOJIOKEHU I — POCIHH 1 o6p061T1<.y IPYHTY JIaHUH CTYIiHB
3BOJIOKEHHSI HAWO1JIbII CIPUATINBHNA
Crabo Teepno- | O6poOITOK IPYHTY nmpeﬁye 3HAYHUX TATOBUX
. 12—7 IJac- 3yCHUJIb, AJI€ A€ 3aJ0BLIbHI PE3YJIBTATH, POCINHU
3BOJIOKEHU I . . .
TUYHUHN 3aJJOBUTLHO 3a0€3MeUeHi BOIOIO




IIpoooeoicenns mabauyi 2

I'muaucTril pyHT npu 06pOOITKY BiKOIIOETHCS
OpusiaMu 110 TPIIIMHAX, IHKOJIM TUTYT HE BXOJAUTH

Teepauit .
Cyxuit <7 60 y IpYHT; 00p0o0iTOK MoTpedye 3HAUHUX TATOBUX
. | 3ycuiib; IpU OpaHLi MII[AHOI0 IPYHTY CKUOa
CUITYyYUU Y > TIDH Oparl [ PYRTY

PO3CHITIAEThCA ajie He 00epTaEThCS; POCINHA
BiZIYyBalOTh HECTA4y BOJAU

Bazosi memoou. Haitb1b11 po3MOBCIOKEHUM CEepe/l HUX € CYIIIHHS 3pa3Ka IPyHTY
cymmbHii madi mpu 105 °C 1o mocriitsoi macu (puc. 1)

Puc.1. OGnagHaHHs 7151 IPOBECHHS 1OCIY M0 BUBHAYCHHIO
BOJIOTOCTI IPYHTY: cymuibHa mada (1), rexniuni Baru (2), excukarop (3),
aFOM1HI€B1 OIOKCH, IPOHYMEPOBaHi (4).

Enexmpomempuuni memoou. Ilpu BUKOPUCTAHHI LMX METOJIB BMICT BOJIOTH
BU3HAYAIOTh 34 EJICKTPOINPOBIIHICTIO TINCOBOro 0JIOKY abo omopoM (TpaH3ucTOpa), IO
MOMIIIEHO A0 IpyHTY. [Ipu 11bOMy BUMIPIOIOTH IIBUJKICTH OXOJOMKEHHSI a00 HarpiBaHHS
30H[Ia, SKMI MOMIIIEHO Yy TPYHT, a00 ypaxoBYIOTh BEJIMYMHY HArpiBy 30HJa MOCTIHHOI
MOTYXHOCTI 3a MEBHUH MPOMIXKOK Yacy. B OCHOBI IbOrO METOY JIEKHUTh 3aTEKHICTh MIXK
BOJIOTICTIO 1 TEMIIEPATYPOIO IPYHTY.

Paodiomempuuni memoou. ba3zyroTbcs Ha BUKOPUCTAaHHI MOTOKY IIBHJIKUX MPOTOHIB,

K1 TaJIbMYIOTBCS Ta PO3CIIOIOTHCS aTOMaMu BOJHIO, 110 MICTATBhCS y TPYHTOBIM BOJIO3I.
Bunukatouiii MOTIK MOBIIBHUX TEIJIOBUX HEUTPOHIB, HIUIBHICTh SIKOTO 3aJICKHUTh BIJ
BOJIOTOCTI TPYHTY, BPaXOBYEThCS 3a JOMOMOTOI JETEKTOpIB 1 3a KaliOpyBaJbHUM
rpadikaM BU3HAYA€THCS 00’ €MHA BOJIOTICTh IPYHTY.

Tenziomempuunuii memoo. bazyloTbCsl HA BAKOPUCTAaHHI MPUCTPOIB, 10 BUZHAYAIOThH
BCMOKTYBaJIbHY cuity TpyHTy. [llmapyBaTta kepamiuHa TOCyJauHA MPUCTPOIO, 3arlOBHEHA
BOJIOI0, TIOMIIIIYETHCS 0 TPYHTY. Boma 3 HROTO MEpeXoauTh y TPYHT 0 TOTO Yacy, JTOKH
HE BCTAHOBUTHCS PIBHOBAra MK BEJTMYHOIO BCMOKTYBAJIbHOI CHJIM TPYHTY 3a JaHOI HOTO



BOJIOTOCTI 1 BCMOKTYBaJIbHOIO CHJIOIO Y MPUCTPOT, IO 3aJIeKUTh Bl BEIMYUHU BAaKyyMy B
HBOMY.

+ 3aBpanna 1. BU3HauUTH BOJIOTICTH 3pa3KiB IPYHTY TEPMOCTATHO-BAarOBUM METOOM

Xin podorn

1. AmomiHi€BI OFOKCH HEOOX1THO MOMEPEIHBO 3BAXUTU. [[Ba OrokcH HEOOX1aH1 s
TOTO, 11100 BUBHAYUTHU CEPEIHE 3HAUCHHS BOJIOTOCTI ISl OJJHOTO 3pa3Ka IPYHTY.

2. IlepexoHaBIIMChH B TOMY, 110 HAJIaHUW JIJIST TOCIIY 3pa30K I'PYHTY 30€piraeThes B
TepPMETUYHIA yHAKOBIIl (HANpUKIadA, TMOJICTHICHOBUN MIIICUOK), PO3KPUTH HOTO 1
peTenbHO TepeMiliati Jyuisi TOro, o0 Bosora Oyia poO3MOJiJIEHA MO BChOMY 3pa3Ky
0JTHaKoBO. BimiOpartu 3i 3pa3ka mpobu rpyHTYB aBa OrokcHu Baror 15-50 T, 3akpuTh OIOKCH
KPUILIEUKOI0. 3BAKUTH OIOKCH Pa30M 3 BiJIIOpaHUM IPYHTOM.

3. Jlaymi BiIKpUTI OIOKCH pa3oM 3 KpPHILEYKOK CTaBJIATh O CYIIWIbHOI madu 1
BHCYIIYIOTb IPYHT 0 cTanoi Baru (mpu t 105°+ 20 C ) mpoTsiroM 3—6 roaus (Hanpukmaz 3
TOJIMHU — JIJIS1 TIIAHUX IPYHTIB).

4. Ilicns BuCylmyBaHHs OIOKCM BHUUMAOTh 13 CYIIWIbHOI IMadu CTaBISATh B
EKCHKATOp, JAOTPUMYIOUHCH TPH I[bOMY TIPABWJI TEXHIKHM OE3MEeKH, 3HOBY 3BaXKYIOTh,
OTPUMYIOUHM 3HAYEHHS Baru aOCOJIFOTHO CyXOT0 IPYHTY, 3aIIUCYIOTh JI0 KypHAIy.

5. Jani BH3HAYaIOTh BaroBy BOJIOTICTh IPYHTY Yy BIJCOTKax Ta 3aHOCATH JlaHI JI0
Tabm. 3.

Tabmuus 3
Pe3yabTaTH BU3HAYEHHS BOJIOTOCTi IPYHTY
I'muouna Ne Maca Orokca, T
Binbopy | OIOKCa | MOPOXKHBOIO | 3 CHpPUM 3CYXIM | \v 0pm A-B 100 | K,= 100 +W
3pa3ka, ©) IPYHTOM IPYHTOM " B-C 100
eM. (A) (B)

A — B — maca Bosory, 1; B — C — maca cyxoro 1pyHTy, T; Ky — KoedilieHT nepepaxyHKy pe3yJbTaTiB
71a00paTOpPHUX aHaIi31B Ha a0COIIOTHO CYXHMH TPYHT.

6. Mix maporo 3Ha4eHb BOJOIOCTI, OTPHUMAaHHUX B PE3YJIbTaTi PO3PaXyHKIB, IS
OJIHOTO TPYHTY (AMB. 1.1.) BU3BHAYAIOTh CEpEeIHE 3HAUEHHS BOJIOTOCTI.



