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JIOJIjyqflHHH EiPO.Ta Ha MHKpQCTPEVKTEyP?/ H TePMOBPa(&Sm80KH8 CBOHCTBa KOJiJiarOHa

Il.jmOTHHKOB, 0.0. EAEJIOhH, M.A. EOPMCOBA, G.E. IIAHKOBA
MHOHOB npOMHIWIOHHOCTH, MOCKBa, CCCP

M  Kavnui’ a * 'u iuiuimmuc, u.u. m i> j  
3̂!io ■4II0b 1IO~HccaofloBareji:&OKwM h h o t h t v j

B03012amioe odiGflHHQHiae "KoMnjieKc", M o c k b s , CCCP

ioK°â ,nI>tPi>H nriMO5 ^ o^e3SttIPH:0aHilH K0C™  SJiH noayqeHHH k o c t h o t o  rapoTa, ucnoai>3yeMoro b Ka- 
m^PaaoTTi^n^20^0128 ®9MTHHa h KJien, k s k b CCCP, Tait h 3a pydeKOM npeayouaipuBaioT 

qTr> ¿ ™ PiI TawnepaTypiiOM pejiume MBHae I00°C. *hmhthpob3hh0 aToro napaweipa od-yc- 
w ab-3eQiPVif̂ T,2JIJIai'eH’ flBJIflI0IiW G H  og hob h u m d e m o n  k o c t h , npeTepnesaeT domee h h h iienee 

aaSio? Ue M3MeHeHHH B 3aBHCMM0CTH 0T npHMSHHeiiOfi T0MnapaTypBI OdpadOTKH. H3 
ravdniiS M3B0c t h o , h t o rrpn npoflOHMTeJK&HOM BOSfleflcTBiw TeMnepaTypn CBHine I00°C 

m nil,l0 SscTpyKTHBHHe H3MeneHiiH KOJUiareHa, npiraozmiiiMe k ero riiaDOiiH3v 20, Aliier?0B H PT" n w u r a m n a ,  u^BJiUAilJHMO ft aru rH^pujUijay A O
^  nh i'c n o a ^ ^ K IGJI0T ^I ' 2 > 3)* Boa esc iB ne 3Toro nojiyqaeuaH kocteb He nparoima zijih no- 
i!8111 V eSenti £30:DaHHfI 2 Ka^ecTBe ctipia b np0H3B0SCTBe senaTHHa h kjiqh.
■■E “ obS?02«« HanpaBJieHHHe na Budop pe kh m ob HHTeHCHBHoro odesMpMBaHHH
h : I1 Q 3iHM^5!i n£M K0T°P°M ofipadoiKa kocth npoBOflHJiaci, npn npoBtnueHHOfi Tei.;nepaT*- 
iio n /  11 C'ipvKL^JI£ffloB T0°PeTH'iscKHH a npaKTiiqecKHi? HHTepac npaaoTaBiino H3,yq9HHe mhkdo-  

5pHO~XHMMq0CKHX oboSctb KOJiJiareHa kocth noceie odpadoTKii tskhm cnooodoH.. •J-S mi

I3>
t bS 2 g Tpi§TyfitI Kojuiarega k o c t h , noqBeprHjTofi odpadoTKe npn h o b JieHHH 

yeHHe m h h . , oTdwpam odpasqa no3b o h k o b  roBsaBMX h TasoBoii roBHSBefi

b 20/3-hom pacT B ope  (fiopMajiHHa b TeqeHne 7 c j t o k , BHnnoiHBajiH kvcohkh 
A6KaHBHHHiipOBaHH 10%-HOH 3 30THOH KHCJlOTOH B T9M8HH6 1 5 - 1 7  CVTOK. riDO-7T R "R P T T 0 'Ll 7.1 Q I tronnn r* t» Vitt-» ttt» ~ „ — ________ u ^ ^1--------£------- ——— » « y v i u j u n  P  i g i a i u i Q  x j —±1 u  V T U f t  .

;\ 2 a Aei1 2 cminmp718-2 Tê eHi-ie 24 HacoB, ode3BOKHBajin b cnnpTe BocxoflHiiieii KpenocTH,
' ta .HorT^e2HHm,pP5e~3®Hpe H aaKJHoqaBH b qemioMgHH. Kyc-.....*-------  - ^ ’
L ‘‘i:9 ItA 0KH> 8 3aT8M ylUIOTHHJIH B 70° cnHPTe

K jcoijkh odseKTa b qejraoiiflHHe Hakjigh-
n5°;l5M7 eP G! 2 K H * 8 3aT0M y n B O T H H J m  b 7 0 °  cnapTe h  pesajiH na uakpoToiie Ha cp e s a  

^ 5^  3aH-ra 3 0 H® “ 0KpauiHIjajIiI reMaTOKCHJiHHOM SpBHxa c nocjieayiomafi flOKpacKofi s o s h h o m ,

H c Iiea^HnM£l„MGGJie'zl:y0M01'0 MaT®pHaJia b qsjiJiOHflHH npoBOflHJin 3aKJiraq0HHe M asapnaJia AMcpJepcHqHaqHH anpa c OKpacKOfl ero cyflaHOM Iilo. ^

IS,.»
!9lI1Sk?i0I CHJIn'5^Ba™ fl HCXOflKHX 0dp£3Ii0B KOCTH, KEpOBHe IiBeTKH OKpVTJIOH iopMH, HOK- 
9T5t» nPHJierai0T HPyr k f lpy ry , KOCTHaa neperopoqK a KownaKTHa, octoouh-

^eTKo BHP^ eT’ ^ CTe°HH iuiotho npmieraioT qPy r  k q p y ry , raBepcoBH KanaeiK h koct-

Ph c . x . M^KpocTpyKTypa hcxoahux 0(5pa3:.0B
I.OcTeoHU ; 2.1'aBepcoBU Kanajiu; U.uocTHue 

KJieTKM lOCTeOUMTa'.?ig. I Microstracture of initial samples
1 - osteonis
2 - Haversian canals,
3 - bone cells (osteocites)



^¡¡O i

Ilocjie TepMMMecKofi odpadoTKM b TeneHHe 23- m 40 mmh npw AaBJieHMM 0 .0 5 -0 .1  Mila ycTaH ^i- 
4to 0Ô0J104KM «HpoBux KjieTOK paapyuieHu,npoM3omjia roMoreHM3aunH $opMeHHhix 3AeMeHT°s 
*np BbiTeK M3 KocTH0-M03roBux noAocTefi, ocTeouMTu HacTMHHO pa3pyweHU (p w c .2 ) .

118

0,;:; m
...

• ’

JÉ ",

m ,

T? «1»
. Î

P. %

/

J k .

* 4* e-

1

”4* \4 : ̂ ' ■ V" •

Pmc.2 .MMKpocTpyKTypa oôpa3uoB kocth nocjie 
odpadoTKM npM a&babhmm 0,075 Mila.
1. - qaCTMHHO pa3pyiIieHHUe KOCTHUe KJieTKM

k OCTeOUMTbl) . .
2. - raBepcoBhi KaHaAH. ess ^

ilS* ^ Microstructure of bones samples after treatment at P
0.075 MPa
1 - partially destroyed bone cells(oste ci es)
2 - Haversian canals

IIpK AajiBHeiîineK hhteHCHCfHKaiizH HarpeBa(PAoO.I5MIIa)npoHCXOAHT Hadyxaraie h roMoreH1*3 
IIHH OCTeOHOB, B KOTOpHX KJieTKH nOJIHOCTBK) pa3pyi!ieHH ( p n c .3 ) . <(1°

P m c , 3 .B e 3 K o e  H aôyxaH M e m roM oreH e3auM H  
OCTeOHOB
I-ocTeoH H ,2 -raB epcoB u  KaHajiu, 
3-KOCTHbie KJieTKMC OCTeOUMTu) .

fjfeKpopocTpyKTypHHe HCCJieHOBaHHfl n2nif ̂5cTl*' BO Bcex 00pa3nax n03BOHKOB H Ta30BU ^....... ........... _ ________ __„
noAB eprHVTHX odpadom e npn AaBJieHipUo n 
0.075; 0.1 M a h npoAOJimTeJiBHOCTH

KOCTHOH TK3HH He Op^ cl1CiMHKpoctpyKTypa kocthoîî TKaHH He cflo* oL 
3HanHTejiBHHX H3MeHeiiHH: b raBepcoB^jjjiK^pf 
Max CCXpaHHIOTCH KOCTHHe KJieTKH, c0Of°
TeOHa xopouio pa3AHHHMH H COXpaHffiOT
Typy* gjjnn
yCTaHOBjieHO, h to odpadoTKa npH 
M a Hazdojiee djiaronpHHTHa c to«® J \ up11 
paHeHHfl MHKpoCTpyKTypH KOCTHOH TKa» 
jieneHHH m pa. ^  ■'*
IIjih H3yHeiiHH bjihhhhh perawioB odpa^° ’ 
TOHKyffi CTpyKTypy KOJUiareHa k octh
neHH onpeflejieHHH CTpyKTypHO-^— g^^,,^,

î 
!

xj m o m o m  A-jriivuri xuixi yjxi o xi ̂
b odpa3Qe, conpoBoawaeMHX Terox£^ Tei^

CBOHCTB MeTOflOM HH ^fepeHifflaJiBH O-TeK y 3S 
a H an H 3 a  (UTA). B ocHOBe MeTOfla 0WÆATKHecKan perncTpauHH T e iu io n o rJ ia ffl-»
raBHOMfiriHO HamPBflfiMnrn n naiaHHOf.

to t
paBHOMepHO HarpeBaeMoro c 3ajiaHHow 
B MGMeHT XHMHHeCKHX HJIE $H3HHeCKBf- g ®  ¡jiT

Ha TepMorpaMMe'perHCTpHpyKTcfl
jiameHHH, no nojioateHHio KOTopax cya£ .
paTypax h TeMnepaTypHHX HHTepi 
HZfl npeBpaineHHH / 4 / .

)BaJiaX rffl!
» e o o / * “

Pig. 3 Sharp swelling and 
of osteonis
1 - osteonis,
2 - Haversian canals,
3 - bone cells(osteocites)

. B xofle HCCJienoBaHHH H3ynajiHhomogenization m m  TepMHnecKOË yca^KH KOJUi°t ppe"itW> 
Be KOTOporO JieatHT K0H$0pMaHH0HH0e 
Hue 3Toro dejm a, nepexoa THna v°~Ja.6 
nponecc CBapHBaHHH conpoBoatflaeTu 
eM Teiuia. unvmero Ha na3PHB CBB3CeM Teiuia, Hjiymero Ha pa3paB 
3HpyioinHx CTpyKTypy KOJUiareHa.
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%  ̂ tÜ10jjor
(SoLCa3oBo«^®HHH Ha TepMorpaMMe KOjuiareHa odpa3yeTCii oTmiOHeinieM BH$<|)epeHiíHa7ii>Hoñ Kpn- 
A o&b b nrjonp™ h h h . BejiHaHHa 3Toro OTioioHeHHH nponopUHOHaiBHa KOJiHHecTBy Temía, norjia- 
¿8 q^ h otbqS06 HpeBpameHHH. Habano oTKjiOHeHim OTBenaeT Hanany CBapmaHHA, MaKCHMyM 
A om Paaiíe S,aeT CKopocra peaKmm, a B03BpaqeHHe k  da30B0ft jihhhk - 3aBepmeHino npon.ec- 

r.£°cTOítm^HÍFe cTajiHii CBapHBaHHH KOjuiareHa xapaKTepHO .hjih 3Toro dejiKa b Ha-
„J|8j)o«íaPKBaHwS* n°3T0My h x HajiHnne m m  OTcyTCTBue, a Tarace TeMnepaTypHue napaMeTpn npo- 
8 a M o r y T  xapaKTepH30BaTB CTenent B03jceñcTBKH odpadoTKH Ha KanecTBO k o c t h o-

0ccj!
b KanecTBe odteKTa H3yneHHH cjiytoum odpa3mi He,n;eMHHepajin30BaHH0H 

TU (roBCTwHOH 111)11 Pa3HH? ycjiOBHHX ode33KHpHBaHEH, KoHTpojieM cjiymuin odpa3UH anaxorjiH- 
!eiítíHaji ™tBHX nc3B0HK0B) Pe3 TeruioBoii odpadoTKH ( odesrapEBamie sáupoM).

aHajH3 otípa3HOB npe^jBapuTejibho H3MejiBneHHOñ h otíBCflHe^Hoñ koc-
!Pe:Ojt0®¿0;

*10?'

V X'O'R c m r   _pcj.ouuLft. j  CLn.J'l.n-* U ^ n i  JLAAU.CÍVI KsJLJ SS.VULVL vJUjJCX
™ L H X  IIC3BOHKOB) Óe3 TeiUIOBOK OÓpaóOTKH ( OÓe3OTpHBaHHe 9$KpOM)

" V ^ ^ e C K r t  aHaiIH3 Odpa3UOB npeflBapHTeJIBHO H3MejIBHeHH0ñ H OtíBu,u,nciinuyi 
3an0c^ x -  flepHBaTorpa$e poh3bobctBa BHP npn ckopoeth HarpeBa 2 .5  rpaji/mhh, 

anpajjo“ ¿ ™ /mhh, flaBjieHEe -  aTMOC&epHoe, nyBCTBHTejiBHOCTB I / I ,  3TajiOH -  H3MejiB- 
HarpeB npoH3BojnuiCH no IO0°C, Macea ctípa3Ua -  Ir , flepsaTejiii- iuiaTHHOBHe.

(S?^?ia&»en0,̂ eHHHe B Pe3yjII>TaT9 HCcjieflOBaHE®, npejiCTaBjieHU Ha pnc.4.
Vlío S  TePMorPat',M (pnc .4 ) BHflHO, HTO KaK B KOHTpOJIBHOM BapnaiiTe (CHpaH H3M&IIB- 
óoTpwKĤ eHHafl 3$HP°M nPH KC-MHaTHoft TeMnepaType), TaK h b o h h t h h x nponecc

Sth h h h a  ^  
Tj = 70 Í 5°C; 

K°HTpojiH.
80 Í 3°C; 96 ± 3°C,

%

■Tam

TI -
T2 -  
t 3 -

TeraepaTypa Hanajia npeBpameHun; 
TewinepaTypa MaKCHMyMa npeBpameraifl; 
TeivnepaTypa KOHiia npeBpameHira.

' rioT, & eTejII>CTByi0T O TOM, HTO B npopeccax Otíe3j¡ÍHpHBaHHfl
bu^®h h o m flaBjieHHH 0.05-0.1 Mia b TeneHne 23-40 m h h He

CTpyKType KOjuiareHa k o e t h .
B yCJIOBHHX TepMood- 
npoECxoflET cymecTBeH-

"^6̂ ° TaHHMoe,II;eHHHX ™KPOCTpyKTypHHX H TepMOrpafHHeCKHX HCCJieflOBaHHñ VCTaHOBJieHO,
n0ry Pe®HMH ode3SHpnBaHEa k o c t h naBjieHHH 0.05-0.1 ffla b Tenemie 23 h 40 m h h 

yneHEe c h p b h , npHroflHoro ajih npoH3BOflCTBa scejiaTHna a mien.

e T‘C

Pnc.4.IfiDMQrpaMMH mpoTa noexe ode3)KHpmbsheh

A - b vcxoBHflx TepMoodpadoTKH npn xaBxeHMM 
0,1 Mila b TeneHHe 40 meh^t ,

B- npw KOMHaTHoM TeMnepaType 3$npoM,xaBJie- 
j,. Hue aTMOC$epHoe.•MS« 4 ThermograniB or defatted ground bone 

A - cooking at O.IMPa during 40 minutes
B - ether extraction at room temperature and atmospheric pressure
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- CTpyKTypa KOJUiareHa h ee H3MeHeHne iron oöpaÖOTKax.
H3fl. HayTOO-TexHiraecKoñ jiHTepaTypu, M., 1960,262c.

-  KojuiareH koschobo noxpoBa h ochobh e ro  nepepaóoTKH.
-  m. ,JI ericas npoiranuieHHocTL, 1971,528c.
-  Tepraraecicas ycajpca Kojuiareiia. M ., Jleraan KHflycTproi, 1976,183c-
-  TepMorpaimqecKHH KCHTpojit ctpyKTypHtix H3MeHeHnS occemia npH 

BecTKOBOM 30JieHira, " F.teCHaH HHflycTpM CCCP", 1975, li 7, c.32-°J




