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Cep. MojieKyjiHpnaíi ónoJiorMA'

- M ., JlerKaH J*H'
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6  - 9  COBEHUEHCTBOBAHME IIP0IIECCA IIP0H3B0JICTBA KOITÎEHblX KQJIEAC

B.M.PopôaTOB, E.T.CiœpHH, B.B.BarHH a H. B. 3aBBHJiOB. BcecoB3®jL 
HaynHO-HCCJienOBaTeJIBCKHÖ HHCTHTyT MHCHOñ npOMHDUieHHOCTH, MoC‘tD
r.3.HxaMHJiaraBHjra. ropHäcKHfl MHCOKOMÖHHaT, ro p a , CCCP

Ü3B0CTHO, Tro nponecc npoHSBOjiCTBa KomeHHX a nojiyKomeHnx KOJióac coctoht 23 b 
H6 K0JIBKHX onepannñ: H3MejiBneHZH MHca, nparoTOBJieHM $apma, $opMOBamiH 
OÓOJIOHKH HJIH $OpMH, BapKH, KOEtHeHM, OXJiaameHHH H CymKH. IIpH 3T0M 0TM6H6H F*£ĵ  
HejxocTaTKOB - Óojn>maH jyniTejiBHOCTB nponeccoB TepMOOÖpaöOTKH, yiuioTHeHae no»er 
HOCTH óaTOHOB, Tan K&K TevmepaTypa BHenmero cjioh Burne BHyTpeHHero. HanpHMep 
pe3yjiBTaTH accjienoBaraiH KojiöacH Tuna "ynpaiiHCKoft" nepBoro copTa noKasana, a* 
TeMnepaTypa BHenmero cjioh ômia Ha I 0 - I 2 UC Bbnne BHyTpeHHero, a BjiaatHOCTB 00 
CTaBJBUia 40-42/2 bmscto 4 8 % ,  ycTaHOBJieHHHX TpeóoBamiHMH. KpoMe Toro, ô u m  y c irß'
HOBJI0HH paSJIHHHH B $H3HK0—XHMHH0CKOM COCTaB© TOTOBHX KOJióac: HO COflOpsaHH» v  
r a , ¡ffipa, öbjjlkob , 30jih . .  rrro*̂
B HacTOHmeil paôoTe npemipnHHTa nonuTKa bhoctz h3M0H0hhh b texhojiora re ckhe 
qecc npoH3BOHCTBa nojiyKoimeHHX KOJióac c hojibio ycKopenan npopecca, CTa 
h yjiyqmeHHH hx KanecTBeHHUX noKa3aTejieft. âjih kc ”T”T",r " 
peflejuMH BJiary -  BHcyniKBaHHeM HaBecKH npojyKTa 
30Jiy -  TepMHVeCKHM O3OJT0HH0M HpH 
XJIOpO$OpM-3TaHOJIOBOÜ CM6CBB ( 1 : 2 )  „ ________
M6HHHM 0npenejieHH6M Ö0JCKOB HpH HOMOIHH yKCyCHOKHCJIOrO HHHKa. Conep*aHH0 .  
ycTaHaBjmBajm ch0ktpo$ otom0TPHH0ckh no hbothoë peaKmra c peaKTZBOM Heccjiep 
HOCJI0 paajtojtóHHH oöpa3pa cejieHco^epxameft cepHoit khcjioth , çoe^axa -  cneKTpogs 
MeTpHHeCKH C MOJEHÔfleHOBaHaÂH0BHM pêaKTHBOM, a BKJnmeHHft KajDIfl, HaTpHH, KaJO>  ̂
Mar HEH H 3K0JI03a -  MOTOflOM HJiaMeHHOÄ aTOMHO-aifCOpöiniOHHOÄ CneKTpOM0TpiIH C Hc'

iïJIH KOHTPOJEBHHX H OniJTHHX HafleJ®1 ”
..^osyKTa lipa I05°C no hoctohhhoë Macĉ A 

rpn 450°C no nocTOHHHO» Maccu, jeep -  aKCTpaKD?“ .  
: : 2) b ç&HJtBTpyromea nejnrrejrBHoa BopoHKe c 
i noMonm yKcycHOKHCJioro miHKa. Conep*aHH0 oe#“*



BO3jQraiHo-an;0THJieHOBoro njiaMara.
3aiümw?eHHH2 TexHOJioriMecraiñ cnocotí BnpatíoTKH nojiyKOiraeHHx a  KorreeHHX KOJitíac 
Ha Rmm'1'0?  B .caenyromeM. roBfncBe a  CBHHoe mhco nocjie otíBajoca Hape3ai0T KycoanaMa 
paT ve 0 OTBepcTHÍÍ b pemeTKe ot 20no 40 mm) k nonaioT b cnenaajiBHHH anna-
jQJMô » iíBHOro 0TÓ°Pa  BJ^ara 3a. cneT acnapeHan, c onHOBpeMeHHofi odpadoTKoM ero 
Ry0Rr2„ CMecBE). Oto HOCTaraeTCfí nyTeM nponyBaHHH ee napes He3HanaTejiBH¿fi cjio& 
ŷcotfwn 0 m o a  • saxonameroca s a nep$opapoBaHHHX pemeTKax annapaTa. lipa stom 

Jtonar-ír1 “h08- nocTOffHHO nepeMeniHBaiQTCfl a  napeMemamcH no pemeTKaM cnenaajiBHUMa 
> KOTopae coshsiot Meatny hhmh CBOtíonraie npocToancTBa hjxh npoxomeHHH

^•*«UB03>rvmnn» w  b o n i t o ™ ™ ™  u o a a  r , ™ ™  ™  „0XMoTma,Il̂ UttI0̂  CM0CH H TeHjtQpaayioT mhco. npoacxoniiT orr5op BJiara ot KyconKOB c
^0P8s - eHIí£® adcopdnaei ana onaiqeHHoro ndwa, KOToput nojrynaeTCH nponycKaHaeM 
coljrL! fcHHK® OTOOTKTejiL. B otugjilhux oKcnepKMeHTax b 3arpy3onHoft 30He annapaTa 
ĵ T0ra ■:in3ha.’nfTezibho0 (okojio 20%) paspeaenae jjjik yBejiHaeHHH CKopocTa OTtíopa
* o £ & a T e  y c T a H O B J i e H o ,  h t o  n p e jíJ io a e ir a a n  o d p a t í o T K a  n o  • n p e n B a p a T e jiB H O M y  o t í Q 3 -

Maca a  otíoatíoTKe ero it h m o m  CRuaana b  n p ,H o n n n M  n  r n T o r i p í í  t a t t ^ v a  m o y o -Maca a  odpatíoTKe ero nuMOM CBnsaHa b ochobhom c noTepea tojibko M e x a -
Otóob CBíI3aHH°® BJiai’a.
i t i j O M o pasjmHHX peuieTOK annapaTa no3BOjnui onpenejniTB, hto apaBan ynane- 

0 nP°T6KaeT C IIOCTOflHHOH CKOpOCTBB a  npOHGCC He CBH3aH C KaKHMH-jmtíO 
j^^PMartHOHHHMB K3MOHeHiifDM dejncoB, Tan kbk TéMnepaTjpa b 3ohg nonana nmaoBoa- 
BePrajnmCMecií cocTaBJmeT I8-25°C . OraeneHo, hto odpatíaTUBaeMoe capoe mhco, non- 
c°Ptíimw ? 0H otieanoMBanmo c TeHHepaaartaeñ, odJianaeT dojiBmeü cnocotíHOCTHo k ad - 

^vnorjiamenaio) KOMnaneHTOB num. JUm ohhthux KOJitíac ycTaHOBJieHO, hto bg-  
it°aicia“ n0TePi> waccu cocTaBJíffioiiíHX KOMnoneHTOB jyw  hhx tíajta Ha 2-3% MeHBiue, neM 

HapadaTiiBaeMiix no TpajwmaoHHOü TexHOJioraa. OflHaKO BejnrqaHH noTepB ot-  
¡&ena rtr KO!®OHeHTOB pa3JianHH. HaiiMGHMMM noTepnM nocjie TeoMootípatíoTKa nonBep- 
â K tío ^  VCpejlHHH BeJCíHKHa COXpaHHOCTH BC6X tíeJIKOB COCTaBHJia 93,2% ), MaKCH- 
12,3% 4 ô aIí41 Hadjnoflajra jp n  BJrara a  atapa ( cpejpjHH coxpaHHOCTB ax  cocTaBajia 

C00TB8TCTBGHH0) •
Híie Tetwn;QJIeuHfI PSHaoHajiBHux peaomoE odpatíoTKa KycaoBoro Maca onpeaeníuia bjihh-  
^ Z e % % epaTyPu no^ameMoro nos peineTica Bosnyxa, ckopoctb a HanpaBjieHue ero 
^aHor» B® m e TOjiüiaHH onoH a BejnnaKH KycnoB.
6ü®ejn¡ro eHo > hto TOMnepaTypa B03,uyxa 0Ka3HBaeT cymecTBGHHoe BnanHae. Taa, no- 

TeMnepaTypa B03.nyxa Ha Bxo.u;e b annapaT ot 30 ho 35°G OTpanaTtijiBHO ejiu-  
trr>,,1<!KeTrt XJecTB0 r0T0BUX Kojxdac -  noKa3aT0jm yxynuiaioTCH. jlyamae pe3yjiBTaTH flaeT 

ote TGMnepaTypu, xotíi nponoMHTejiBHOCTB otíe3BoraBanHH npa btom HecKOJitKO

f e í^ a e T .
n'Dw0^ CKOP°GTH B°3Hyxa HHTeHca$HnapyeT nppecc otíesBosaBamiH KycaoBoro Maca, 

X ? C K O p O C T H  B03Ryxa OT 1 JO 2 M/C npÔ OJIKHTejIBHOCTB Otí03BOSaBa-
v, «hx K oH a e T c n  Ha 25-30^, hu aaiaenenaa cymecTBenmix b KaneoTBBHHOM c o c T a B e  r o -

o j io »  ac He oÓHapy¡xeHo. y a e im n e m ie  c k o p o c t h  E03nyxa n o  3 m/ c , n poH asu n aB m e-
n ^ ^ a p w x 11511 napajmejiBHOM T o n e  noKasano, h t o  jiyamae p e 3 y j i B T a T H  n o jiy a a ic T C H  m oa 

n o n ^ n e p e 3  cnoi^KycicoBoro Maca, Haxonameroca Ha pemeTKax.n e p e 3  c a e . .  „ „ --------------- ------------ ,  — ----------------------- _  ------------- ----
í j j a a i t o , o o « T B a p a ® e H O , hto H a a t ío a e e  p a r p io H a jiB H O  o t í e s B o m B a H a e  n p o a c x o n a T  n p a  n p o -  
K Ca T o jn f ^ 3rlt^ A T 8 íín e P a T y P O ÍÍ 22 0 C 0 C K O P O C T B K ) 1 , 4 m / c H G p 0 3 G a o t H 3 M 0 J B a e H H O I 
^ I0Hh o  S H 0 H  3 0 5  u m ;  n p o n o j M H T e a B H O C T B  o d p a t í o T K a  c o c T a B a a a a  4 0 - 4 5  M a n y r .  
n^Pea o p o T e n a e T  o t í e 3 B o m B a H a e  n p a  n B H K e H a a  B o s n y x a  c  Ta K M M H  ace n a p a M G T p a M a

^ O J I e O  O l A t l T ^ f t  A T T A « -  í  T n  T C  «  — y*   ---------- 0, 4------------ t __________ í l ________ \  -T_________
ye a tíoírô  eKaeI ooesBoaaBaHae npa HBHaeHaa Bosnyxa c TajcHMH ace napaMeTpaM 

u^oJErwío T0HKiIH (10 -15  mm) , ho npa napajuieatHOM ( cjioühom) nponyBaHaa.
Pu?6cT B e n o  H0CTI> c y 1™ 0  npa 3 t o m  yBejnniHBaeTCH no 2 , 2 - 2 , 4  naca. 
ff '1QHTajriu0e íooonme Ha nponecc otíeaBoacaBaHaa 0Ka3HBaeT pa3Mep aacTap. B 3Kcne 
íftA°I'HerlAm?1s 0GGJienoBaH0Hx acnojtB30BaHU $apma, nojryaeínme na Bojrncax c nnaMeip 

PaRwA 2; - 0̂; 16 ; 25; 40 mm. yCTHHOBJieHO, hto cyinGCTBGHHoe BJraaraie 0Ka3u 
o^4K0Ho °MePH0CTh WícneprapoEaHaa. Jim u a m x  nacTun (2 m )  ode3BOKHBajiae 3a- 
HaPPoc'ru’ KaK HaojmnaeTca ax cnananae a 3HawrejiBHO B03pacTaioT noTepa b 
1r*%4biiÍ-“POflyBSHHH. OtípatíoTaHHoe cupte TepaeT tojtbko 5-7% BJiara.
0 Mm  ir145 P63VJiLTaTU nojj'VMenu irttít nun^rr. nr)omnnpHHOPn trema* m ’RA-nr''rwcr rrwoiuiQrnrvM

KaMe Tatíjrana

--------
HCXOnHOrO CHpBH

9PcTag BjiaacHOCTB, % Buxqn Oneraca 
KOJitíac, 

tíaiuiacxonH. nocjie a3-  
MejíBHeHHH

H0CJI8 • 
OtípadOTKH

roTOBaa
Kojitíaca

Ko^óacf

2 — 2 3 4 5 6 7
tO
ís
25

72
73 
71 ,5  
73 ,2

69 ,9
72 ,2
7 0 ,8
72 ,7

57 ,8
57 ,1
56 ,5
57 ,3

47 .5  
47 ,2  
47 ,9
47 .6

78 ,6
78 ,9
79 ,0
78 ,5

4 .2
4 .3  
4 ,5  
4 ,2 s 9  y



I 2 3 4 5 6 __7___

40 72,5 72,1 59,8 48,1 78,8 4,4

ü p o B e a e H H u e  H c c j i e x o B a H M  n o K a 3 a r a  b o 3m o k h o c t b  c o a a a H M  h o b o p o  T e x H O J i o r a n e c K o r ^ p

n p o p e c c a  n p o n3B O H C T B a  K O J id a c  coKpamaeTca b  3-4 pa3a
yM G H B ffle H H H  H O T G p B  H a  8- 10$ .  v
KojuraecTBeHHul cocTaB $oc$aTOB h MeTâJiriOB b oimthhx h kohtpojibhhx oopasna* 
TBraeH.

■ 6 - 1 0  HCCJŒmOBAHHE TMII0B0ÍÍ OBPAEOTKH MHCOnPOJiyKTOB B CPÎ1HE BblCOKÔ 
otiiocmtehehoM BMBHOCTH

CO10311
.A.AjieKcaHHpoB, B.M.PoptíaTOB, C.M.CyxaHOBa, JI.A.IIapHH. ^ oC,k&< 

HayHHO—HCCJiepOBaTeJIBCKHH EHCTHTJT MHCHOH npOMHmneHHOCTH, 1,1
CCCP

0 3 Í eJlStí-
K p y r iH O K y c K O B u e  i .w c o n p o j i y K T U  H3 roBHHHHH h  CBHHZHH, n a p a u y  C KOJldaCHHMH 
m, HBJIH10TCH B U C O K O K a jIO p H iiH H M M , IIH T a T G J IB H H M H  H  d lIO J IO r H H e C K H  H G H H U M H  B °n¿'
O C H O B H H M  T G X H O J IO r H H e C K H M  n p O U p C C O M , O T  peXCUMa H  c n o c o d a  B e p e iIH H  VOTOyJ f̂i 
H O B H O M  3 B B ÍIG H T  K a H 6 C T B 0 H H U e  n O K a 3 a T 0 J X H  T O T O B O r O  n p O J j y K T a , H B J IH G T C H  T 0 J*pqe¡iK 
r a d o T i t a , o c y m e c T B JU ie M a fl B  n a c T o a u e e  b p g m h  n p n  b j c o k h x  T e i .m e p a T y p a x  b  ^ elio»
Ä f f i i T e j i B H o r o  B p e w e i f f l , a r o  n p H B O jp iT  K  d o jiB iim M  noTepmi i/ia c c u  n c m m e m iio  u »  ^

CoBopuiGHCTBOBaHiiê cymecTByioimix h  ncnojiB30BaHne nepcneKTHBHUx m g t o p o b  
odpaooTKH mconpojmcïOB odecneaar dojioe BucoKyra npoH3Bojpn’ejiLHOCTB np ~
m en ra i n o ï e p B  c u p t H  n  y n y a m e n m i K a n e c T B a  b o t o b o h  n p o a y K i n m  / I / .  , , a ^ n n p o ^ f 0 
OhHHM H3 T3KHX nGpCnGKTHBHUX MGTOflOB HBJIHGTCH TGIMOBaH OtípatíOTIta MBCO 
B CP0HG C BUCOKOÜ OTHOCUTGJIBHOÜ BJKUKHOCTBK). Pa3padOTKa TaKOrO TGXHOJIor 0 0 V
i r p o u e c c a ,  a  T a K  k g  y n p a B j i e n i i H  h m  o c u o B a H a  H a  c n e u n $ n H e c K H X  o c o d o i m o c ^ * ;
UlUX P H ÏÏ  n p G H M Y IllG C T B  IIO P G #  Tp ä JEK IX ilO H IIIIM  H  C O B M G iU G H H IM H  CIIOCOOai/JÆ llQ.Fp qq$1H
H a  o c H O B a n i M  a n a j a m r a e c K o r c  o o 3o p a  c y m e C T B y io iu H X  m g t o h o b  h 3m g p g h h h  n
n p w  T G M n e p a ï y p a x  b i w i g  3 7 3  K ,  y c r a i i o B J i e n o ,  h t o  i t f w  h s m g p g h h h  0t h o c h i | » m  0 «  o 3 
B Jia K H o c T M  n p ii  T e n jT O B o fi o d p a d o T K G  n a n d o j ie e  n p iie iM G M  h c h x p o m g t p h h g c k i i h ^ o j¡ic0 
nPHMGHGHHGM d ö O $ H T H J IB H H X  H y B C T B H T G J I B H U X  3 JI8 M G H T 0 B  C T G M I ie p & T y p H O H  n O f ll  
B o ira  H a  y p o B H e  T e M n e p a T y p u  " M O K p o r o "  T e p M O M G T p a  / 2 / .
ï ïe p c n e K T H B H U i i c n o c o d T G r u io B o ii o d p a d o T K H b c p e « o n o B tu n e in io M  o t h o c h t g j i b i i o  
H O C T H  n p e flC T a B J iH G T  c o t ío ñ  y s a j iG H H G  B J i a r a  H 3  n p o n y K T a  c  M U H m a j iB n o f l  h h t b «




