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YrJm HEJIRlOTCR npHpO,IUlliMII KOHIJ;eHTpaTOpaMH pH,n:a 3JIeMeHTOB, HanpJiI
Mep repaaaaa, MOJlll6,n:eHa, ypaHa, a conepzaaae B ~HIDC 6epHJIJIHR, BaHa,UIDI, 

. BOJlI4JpaMa, MhIm:bRKa, cepe6pa, qHHKa Jil np, aaorna É 100-1000 pas BHme 
KJIapKa; npa 3TOM yrJlll OneHRBalOTCR KaK KOMTIJleKCHhIe pYlJil/I/. OTHOCHTeJl:b
Hoe co,n:epzaBHe y&asaHHHx 3J1eMeHTOB cymeCTBeHHO JilSMeaseTcR B saBRCH
MOCTJil o~ reo~ecKKX YCJlOBKH o6paSOBaHHH yro~HhIx MecTopo~eHH~. 

llpH 3HepreTKqeCKOM CEKraHHK yrJlett MRKp03JIeMeHTH B SaBJilCJilMOCTJii 
OT HX WJil3HKO-XKMKqeCKHX CBOnCTB KO~eHTpJiIpYIDTCR B mJlaKe, B SOJl:bHHX 
YHocax RHK Ee rrepeXO,URT B rasoBym W8sy. MsyqeHJile pacnpe.n:eJl~~ pe.n:
KHX JiI TOKCKqHHX 3J1eMeHTOB M~ TBep,n:o~ Jil rasoBo~ WasaMH B pas~HHx 

~aCTRX TeXHOJlOrKqeCKKX YCTaHoBoK, r.n:e cymeCTBeHHO paSJlKqalOTCH TeMne
paryps , RMeeT npaxrasecxoe SHa~eHJiIe. ITQCKOJl:bKY oaaraaae yrJle~ npaso
~T K YMeHDmeHKlO MaCCH o6pasup, OHO MQxeT 6HT:b ~cnOJl:bSOBaHO nJIR nOBH
meHRR aHaHJiITJil~eCKO~ ~CTBHTeJl:bHOCTJiI onpe,n:eJIeHHR H8KOTOpHX npHMeCHHX 
3J1eMeHTOB B yrJIRX. A ~ npaBJiIJI:bHOrO aHaJmsa JiICXo~oro o6pasDP Heo6
XO~O SHaT:b JOBe~eHJile 3J1eMeHT0B B nponecce eERraHKR. 

B pa60Te 2/ coo6maxoc:b o pacnpe.n:eJleHJiIH pR,n:a MaKpO- Jil MJiIKpOaJleMeH
TOB MeJK;IJ;y paSJI::KqHhIMJiI wpaKIJ;IDlMH, nOJIyqeHHblMJiI npa csaraaaa 6ypHX yrJlen. 
MOXHO rrpe.n:nOJlOEHT:b, ~TO xapaKTep pacnpe~eJleHRfl MHKp03J1eMeHTOB 3aBHCJiIT 
OT TRna YCTaHoBoK nJIR eEKraHRR' H, KOHe~HO, OT COCTaBa caMHX yrJIeA. 

B HaCTOHmett pa60Te npRBe,n:eHH peSY~DTaTH OnHTOB no CXHraHJiIlO 6ypHX 
yrJIen JiIS HeKoTopHX MeCTopoz,neHIDt· CCCP, MHP JiI,IIHP Ha JIa60paTOpHO~ YC
TaHoB.Ke. KpOMe TOI;o, aaaaaaaposana pacnpenenerrae pana MHKp03J1eMeHTOB 
Ha npOMHillJIeHHhIX TeXHOJlOr~eCKHX YCTaHOBKaX. 

MeTO,I(HK8 3KCnepHMeHTa 

CXKraHHe yrJIe~ npoHsBO~ Ha YCTaHoBK8 HenpepHBHoro .n:enCTBRR', 
JiIsrOTO~iHHO~ Ha OCHOBe 6HToBoro annapaTa Jil npe.n:CTaBJIeHHO~ Ha 
pJilc.I 3. rrpOJiISBO~TeJI:bHOCT:b YCTaHOBKJil 1-3 KI'/llac. TeMIIepaTYPa B 
SOHe ropeHHR yrJIR 6HJIa OKOJIO II60oc. TeMnepaTypY Ha C60PHHKax SOJl~HHX 
yHOCOB nOnnepXJilBaJIJil paBHOn 120°C, a nepe,n: BOJIOKHHCTHM WKJIbTpOM - He 
60Jlee 8ü-90oC. PeMKM ropeHRH peryJIJiIpoBaJIJil no,n:a~eH B03~ B TonO~Hoe 
rrpOCTpaHCTBO. Pacxo,n: BOS.n:yx8 COCTaBJIRJI 50 M3/~c. BHJlo npoBe,n:eHo 

Otn~nÜ)'d~:'l~d}r;'\ 'mCTt'1\1f \ 

l1l\~Y!lit\~J\ tlCc.:H-;J\~nam.:n I, 

6HSH~!OTEKA 
- .---....~. -'o 
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PRc.I. CxeMa YCTaHOBKH ~ CXHraHRH yr~e~. 1,15 - BeH

TRnRTOpH, 2 - ITRTaTe~D, 3 - óYHKep, 4 - KO~OCHKKOBaR
 

perneTKa, 5 - pa~aTop, 6 - rnMóep, 7,8 - nnaMeraCHTe~D,
 

9 - Sa~REKa, 10 - Tpyóa, 11 - ~RnDTpO~epEaTe~b,
 

12 - ~RnDTp, 13 - TepMorrapa, 14 - HSMepe~Re pacxo~a
 

rasa, 16 - no~~a BO~ ~ o~eHHH, 17 - KOTe~,
 

18 - SO~DHRK, 19 - CÓOpHHKH SO~HHX YHOCOB, 120 - KO~


~eKTop ~ rro~a~ BOS~, 21 - rnypymmaH nRaHKa,
 
22 - TorrO~Hoe rrpocTpaHcTBo.
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r 
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15- OnHTOB, B ~OM MS HHX cxnraxz 10 Kr yr~e! lIS a,naoro MecTopo~e
HHH. Ilocae onura YCTaHOBKY paaoapaza, O~ nOBepxHOCTD scex ~C
Te~ raSOBoro TpaKTa OT oc~eHHHx'SO~DHHX YHOCOB H HX oópaSnH aHaHR
SRpOBaJm. Ha paÓOTaKJllKX T3U-I R T3U-2 B r.Y~B.H-EaTope (MHP) o.TÓRPaHR 
npoóH ~aKOB H SO~bHHX yHOCOB. 

Co~ep&aHHe MRKp03~eMeHTOB B oópasU8x orrpe~e~~ c rrOMOmDID RHCT
PYMeHT~DHoro raMMa-aKTRBa~OHHOro aH~sa 'jMrAA/ 4/. Oó~eHHe npo
BO~ TOpMOSHHM Hs~eHHeM MHKpOTpOHa MT-22 RRP OHHM B Te~eHHe 4 ~
COB. 3HeprRH YCKopeHHHX 3~eKTpOHO~ paBHH~cb 18 M3B: cpe~ TOK 
15 MKA. llopomKooópasHHe o~pasnH Macco! 1-2,5 r nOMema~ B nO~3TRne
HoBHe KaCceTH ~ 40 MM 11: BHCOTO! 5 MM. Kaccees SaKpHBaJIK aaacaaoaoã 
llHeHKO! TO~HO~ 6-10 MKM, ~TOÓH 06ecne~Tb npR RSMepeHRRX MRHRMaX~
Roe nor~OmeHRe peHTreHOBCKHX H HHSK03HepreTR~ecKHX raMMa-KBaHTOB. TIa
KeT ~ OÓ~eHRH npe~CTaBnH~ coóo! UKHK~, COCTOH~! RS 7 RScceT 
c aHaHRSRpyeMHMR OÓpaSn8MR R o~oro CTa~pTHoro oópasna. HSMeHeRRe 
nOTofB TOpMOSHHx.raMMa-KBaHTOB B~O~D OCR UKXR~~eCRoro TIaKeTa onpe
~eJIHJm C nOMOmDlJ nOMemeHHHX MeJIJJY oõpaanaxa MOHHTOpOB, npe~CTaBJIR~ 

coooã ce'1'RY RS U030JI0'tieHHo!t BOJII4lPSMOBOA npOBOJIOKK, 3aIIMRHyil B nOJm3
TRX9HOBYD nneHKY. 

2 

B Ka~eCTBe cTagnapToB RcnO~DSOBaHH 3T~OHHHe 06pas~ no~ CCCP 
ClI-I (~ 901 - 76 fOCT) , Cll-2 (~ 902 - 76 fOCT). 

faMMa-cnexTpH 06~eHHHx 06pasnOB RSMepH~ C nOMOIllDID ~eTeKTopa 

RS CBe~~cToro repMaHHH oó~eMoM 2,1 CM3 c paspemeHKeM 0,6 K3B Ha 

~HRR 7CO c 3HeprRe! 122 KaB R KoaKCH~Roro Ge(Li)-~eTeKTopa 
C ~CTBHTe~DHHM oó~eMoM 70 CM3 H paspemeHReM 3,5-4 K3B Ha ~HHH 
60Co c 3ReprRe~ 1332 KaB. llepe~ HSMepeHHeM 06pas~ BH~epERB~ B Te
~eHHe 2 ~COB, I, 7 R 20 CYTOK c ne~DD onpe~e~eHHH HYKnH~OB c p~sxmq
HHMH nepaonaaa nonypacnana , Bpewr H3MepeFrnH paBHMOCb 10, 30 H 60 MIl:" 

HYTaM. ~ c60pa H OÓpaÓOTKR HH~OpManHH rrpHMeH&HH aHaHRSaTOp 
LP-4900 ~RpMH NOKIA H Mm<p03Itd MKKAM-2. 

PeSY~DTaTH H OÓc~eHRe 

Pacnpe~e~eHHe TBep~x rrpO~TOB c~raHHH no ~aCTHM ~aóopaTopHoA 

YCTaROBKH B nponeHTax OT MaCCH HCXO~Horo yr~ npe~CTa~eHO B Taó~
ne I. 

TaÓ~Rna I 
Pacrrpe~e~eHHe TBep~x npo~ToB c~aHHH no ~CTKM 

zacoparopaoã YCTaHOBKR (B %OT M8.CCH HCXO,IUiOro yr~) 

Jf./f!
n/n qacTD YCTaHOBKR MHP 

Yr~ 
IlliP 

I TOmca (~R) 30 20 
2 ~eBaH nOBepxHocTD TOITKH 0,7 0,7 
3 
4 

npaBaR nOBepxHocTD TonKK 
HURRe coopaasa 

0,6 
0,2 .) 

0,4 
0,1 

5 BepxHHit C60PHHK 0,12 0,1 
6 MaMeraCHTe~D 0,1. O~05 

7 Tpy6a 0,15 0,07 
8 ~HJIDTP 0,25 0,2 

PeSY~DTaTH, npencraaneaase B Taómme I, JiBJIHDTCH ycpe~eHHHMK 

SHaqeHHHMK no pH~ ODHTOB. CYMM8PH8H Macca SO~DHHX YHOCOB COCTaBJIReT 
1,5-2,2% OT acxonsoro yr~. 

OT~e~DHlle ~paRD;mf SO~DHHX YHOCOB ocoraneaa MRKp03~eMeHTaMR no 
CpaBHeHl1lIJ c yr~eM li B HeKoTopHX cJi}nm.ax naae co II1JI8KOM. B Ta6mme 2 
npe~CTaB~eHH co~ePK8HRH 3~eMeHTOB B pa~HHX ~pa~ SO~DHHX YHO
COB. TaK, BO~ORHHCTHM fl>HJIDTPOM YJIa~aIDTCH SO~DHHe YHOCH, KOaneHTp:m
pyDItHe MmIlDHK, HO~, CBRHen;; OCaJt,Il8J>TCH B OT~o!teHHHX Ha CTeHRaX raso
Boro TpaRTa YCTaHOBRR: B TonKe - Cyp»Ma, ~D~, Ha HHEHKX c60pHl1l
R8X - HTTPHA, UKPKOHH.tl, õapaã, B IIJJ.aMeraCHTe~e - HH06d, B TPy6e 
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~Ta6.n:m:1]:l 2 Ta6.mm.a 3 
conepsaaae 3J18MeHTOB B yrJle, nnaxe R SOJlbHHX YHocax CO,I(8pEaHHe 3J1eMeHTOB B yrJl8, lliJIaKe H SOJlbHOM YHoce, r/r 

(JIa601'aT01'HaH YCTaHOBRa), r/T (npOMl:llliJleHHHe YCTaHOBIGI) 
i 

3J1eMeH.m YrOJlb lIIJIaK lIo:se1'XHOCTb C601'HE:1GI lIJraMera- Tpy6a
TOIIKH H:mKHRe Be1'xHHíi CRT'8J1b 

~E:JIbT1' 
3J1eM8HTH T311-1 T311-2 

HaT1'Hit,% 0,1 
MarHHH,% 0,4 
KaJIbIWf.í% 1,0 
'1'HTaH,% 0,25 
MapraHen% 0,20 
JKeJIeso,% 1,00 
X1'OM '30O 
HHKeJlb 30 
MHmbRK 3,5 
Py6l1I)J;E:1't 5 
CT1'OHIWH 150 
l-fTT1'RH 50 
llR1'KOHHH 270 
HHo6d 5 
MOJIH6.neH 5 
CypbMa 0,5 
Vlo.n -:5 
Ea1'd 85 
llepd 30 
CBJ2[He~ -==2 
T01'HH' 20 
Y1'aH 10 

JleBaH npaBaH 
0,44 0,07 0,04 
1,20 0,09 0,09 
3,20 3,40 6,10 
0,60 0,74 1,00 
0,70 0,25 0,24 
3,20 1,80 2,00 
IODO 150 200 
95 20 25 
5 40 20 
20 -==2 10 
450 IOQ 130 
160 30 10 
700 160 160 
15 -==1 -:1 
27 10 15 
0,5 10 140 

20 .....:::5 50 
250 20, 100 
99 5 10 

-=2 13.0 -==2 
61 5 6 
35 5 6 

0,16 
0,36 
3,50 
0,30 
0,02 
1,70 
3'20 
11 
20 
8 
300 
100 
500 
5 
20 
8 
6 
300 
37 
30 
20 
16 

0,12 
0,40 
4,00 
0,20 
0,01 
1,60 
240 
5 
7 

-==2 
300 
7 
500 
9 
16 
10 
20 
200 
45 
70 
25 
16 

0,12 
0,27 
4,90 
0,71 
0,08 
1,60 
100 
115 
30 

-==2 
340 
60 
40 
76 
23 

-:::: 0,5 
30 
200 
27 
90 
13 
11 

0,12 0,10 
0,27 0,13 
2,80 3,30 
0,24 0,25 
0,03 0,23 
1,50 2,00 
1000 700 
230 20 
30 600 
5 -=2 
2000 240 
70 90 
400 300 
8 .....:::1 
58 16 

-==0,5 80 
13 80 
200 170 
21 5 
80 980 
15 -=1 
15 10 

1 

.. 
[ 

yrOJlb 

HaTpÕ, % 0,07 
MarHHH, % 0,35 
K.a.1Thud, % 1,27 
THTaH, % 0,21 
MapraHe~,% 0,02 
JKeJI8S0, % 1,80 
CRaH.Ild: 7 
X1'OM' 8 
HHReJIb -==1 
Ko6a.JIbT 10 
MHmbHK 11 
Py6H,lld 24 
CTPOHIWit 102 
HTT1'd 15 
llR1'KOa:d 33 
HHo6Ri! 2 
MOJlE:6.neH -==1 
CypbMa -=2 
llesd 4 
Ea1'Hft 214 
lle1'Hit 17 

IIIJIaK 

0,3.8 
1,26 
2,59 
0,99 
0,07 
9,04 

49 
26 
26 
24 
3 

65 
370 
59 

150 
13 
28 

-:1 
10 

720 
94 

SOJIbHhIe 
YHOCH 

0,11 
0,50 
1,09 
0,33 
0,02 
3,64 

15 
24 
28 
7 

14 
22 

134 
53 
52 
11 
27 
2 
4 

227 
91 

yrOJlb 

0,15 
0,33 
1,50 
0,15 
0,01 
1,00 

4 
25 

<:::2 
5 
4 

27 
120 
12 
36 
4 

Ia 
3 
2 

173 
20 

mJIaK 

0,50 
0,78 
6,22 
0,28 
0,à5 
3,79 

21 
59. 
70 
30 

-=1 
102 
615 
43 

167 
10 
15 

-==1 
9 

592 
71 

SOJlbHhIe 
YHOCH 

0,50 
0,93 
5,85 
0,58 
0,06 
4,20 

23 
22 
22 
32 

5 
115 
509 
22 

170 
4 
6 
2 

13 
609 

97 

mmem, .xpOM, crpcanaã, B IIIJIaKe KOHIJ;eH!pIlpyx>TcR KaJlbD;R:ft, TKTaH, Ma1'
raaen, xeaeao, 1'y6H.IUtii, IJ;K1'KOHd:, 6a1'H:ft _ ,1JJ>. Hs ssnenpzaeneaasx naH-
HHX BlI,I(HO,. 'tJ'1'O B OT.neJlbHHX lf?1'a~ SOJIbHl:iX YHOCOB COS,ItaD'1'CR onpe.ne-
JleHHHe aCCOnaanKH MRK1'08J1eMeHTOB 5/. 06~8R Ka1''1'HH8 pacnpe.n9J1eHHH 
8J1eMeHTOB He npoTHB01'e'tJHT HSBeC!HhIM aaxoHoMe1'HOC'1'HM HX nOBe.neHHHnpH 
BHCOKO!eMIIe1'aTYPHOH o61'a6oTKe 1'aSJlH'tJHH7~~~HhIX YaTe1'maxoB H '1'e1'-
MOXpOMa'1'orpa~KqeCKOM paS,I(eJleHKH cMeGel 6" • 

lIa OXJIB.a..D:aeMl:lX -qac'l'.RX YC'i'aHOBKH npa TeMIle1'a'1'Y.P8 90°C OCaJl,llaDTCR 

H80.wm 
CaMa1'd 
3p6d 
TaHTaJI 
BOJlI4l1'aM 
CBHHe~ 

To1'd 
Y1'aH 

I 
I 
3 

-==1 
4 

.....:::3 
6 
2 

3 
8 
6 
3 
9 

-==1 
19 
7 

I 
10 

2 
-=1 

5 
40 
6 
2 

I 
5 
I 

-=:1 
<:::1 
13 

7 
33 

3 
9 
4 
4 
6 

40 
20 

22 

4 
3 
5 
4 
8 
7 
32 

50 

YHOCH. conepsanae cYI>:bMY, HRKeJID, X1'OM, M0JIE:6.neH li np, II08'I'OMy- lJIOJKHO 
paoO~THBa'1'b Ha .nonOJlHHTeJlbHOe YJIaBJIRBaHHe MKK1'08J1eMeHTOB B npoNHm
JIeHHH,X YCTaHoBRaX npH o~eHHH Tono-qHhIX raSOB c neJlbD YTKXHSanKR 
TeIIJIB.. 

:'~
I \ 
I 
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JInTepaTYPIlHe ,ItB.HHHe no pacrrpenexeaan razzaa, repMaHIDI, MOJIH6.n;e ( 
Ha rrpH CXHraHHH yrJIe~/9,IO/ no.n;TBep~IDT, ~TO ROHneHca~ coe~HeHHn •
9THX 3JIeMeHTOB rrpORCXO.n;HT rJIaBHHM 06paSOM Ha BHCORo~crrepCHHX qaCTR • 
nax SOJI:DHHX YHOCOB, YJIaBJllffiaeMtlX PYKaBHHMH WM:DTpaMR. B HamIDÇ OIIlJITax I, 
rro.n;o6HHM 06paSOM Be~T ce6R MHm:DRK R CBHHen. TI03TOMY ~ xx 60JIee rrOJI
aoro nOrJIOmeHRR R ROHneHTpHpOBaIDIR RS rasosoã epa,SH sano RB1tHM-JIH60 
06paSOM YBeRKqHT1:> ROJIHqeCTBO caMoA TOHRO~ R nO~~HO~ ~aCTH JIe~e~ 

SOJIH c rrOCJIe~eH O~CTROH TorrO~HHX raSOB OT Hee. -il 
Heo6xo;IJ;HMo RMeT:D B BH~, ~TO B SaBHCKMOCTH OT ROHCTpyKqHOHHHX d 

oco6eHHOCTen Torro~IlHX YCTPO~CTB H peXKMOB CXHraHHR yrJIeH BaXO.n;H SOJI:D
HHX YHOCOB H co.n;epxaHHe B HHX 3JIeMeHTOB MOryT RSMeRHT1:>CR B mKpORHX ·,i 
npeneaax, B Ta6JImJ;e 3 npaseneaoconepsaaas 3JIeMeHTOB B. yrJIe, IIIJI8Ke 
R SOJI1:>HOM yHoce aa npOMblmJIeHHHX YCTaHOBRaX MHP. Ha pRC.2 nosasaas 
9TH Ee peSYJI1:>TaTH, a TaREe pacrrpe.n;eJIeHRe 9JIeMeHTOB rrpR 9XRraHHR 6ypHX 
yrJIen HS Tpex pa~HHX MeCTOpO~eHRI ITHP Ha JIa60paTOpHO~ YCTaHOBRe. 

•	 ~S cpaBHeHHR ,ItB.HHHX Ta6
JIHIJ; 2 H 3 BH.n;HO, ~TO o6mR~ 'I

c~ oIJ:J [Jj:J ~ X8paKTep pacnpe.n;eJIeHRR 3JIe ! : 

MeHTOB no;n;o6eH, XOTR nOBe.n;e ; 

HHe	 CBH~ R pa~aeTCR ~NidJJ ~ J::§ 
~yx TeXHOJIOr~eCKKX yeTaHo
BOR. lIa T3U-I CBRHen ROH~ 
n;eHTpRpyeTcR B SOJI1:>HHX yHOcax, '1 

1	 5 3.5 }Ha T3U-2 - B mnRRe. 3TO MozeT 
~ 

6HT1:> 06YCJIOBJIeHO pa9~.~	 J 
B YCJIOBIDIX cu:raHHR.	 I 

.!~ ~CXO;ItR HS nOJIy'lleHHHX
 
6d--fn .-2-, -16 ;IJ;aHHbIX, MOZHO cneza T1:> BHBO.n;
Sm 1 [1'Q'J"TJ 

o npHHnHTIHaHDROI BOSMOZHOCTH 
Mo.n;eJIHpOBaHHR nOBe.n;aHBH 9JIeseM ~~2 MeHTOB Ha KpynHHX TeXROJIOrR1 

I II III ~ecKRX YCTaROBRaX npR eEBra
HID! yrJIel B JIa60paTOpHliX YC

PHc.2. CO.n;epmaHHe 8JIeMeHTOB B yrJIe, JIOBIDIX. lIa JIa60pa TOpHOI YC'Ta
SOJIDHOM j'Hoce R IIIJIaRe, »/»; HOBRe MOERO BHRBRT1:> 60JIee 
I - T3U-I, n - T3U-2, m- zaoopa TOHRlIe RH,1J;lmH,IJyaJI1:>HHe pa9JIH

TOpHaH YCTaHOBRa, 6ypHe yrJIH llHP. qKg B nOBe.n;eHHH 3JIeMeHTOB,
 
I - yrOlfb, 2 - SOJI:bHHA yHOC, nOTOMy- ~TO onpe.n;exaeTcR RX
 
3 - IIIJI8K. paerrpenaneaae no MHOI'HM ~C-

THM raSOBoro TPaRTa, ~TO 

TPy,nHO OC~e~TBHT1:> Ha pa60TammeM TeXHOJIOr.KqeCROM 06~eRTe. 

6 

Ms Ta6J1H~ 3 BH.n;HO, ~TO B RCXO.n;HOM yrJIe co.n;epmaHHe MOJIH6.n;eHa, 
Cyp:DMH H CBHIma HIDKe npezeaa 06HapYJKeHRR, a B SOJI:DHllX yHocax 8TH 
8JIeMeHTH orrpe.n;eJLfIIDTCR. 3HaR BHXO.n; TeXHOJIOrH"tIeCIGIX WpaKI.J;HH, MOJKHO 
OneHHT:D co.n;epJKaHHe 3JIeMeHTa B CJKHraeMOM yrJIe. 

BHBO~ 

I. TIpH CZRraHHH yrJIeH o6paSYIOTcR OT.n;eJI:DHHe aCCúnaa~H 8JIeMeHTOB, 
rrOBe.n;eHHe ROTOpHX orrpe.n;eJIReTCR HX JIeTy-qeCT:DID B ,3JIeMeHTapHoM COCTORHHH 
H B BR.n;e paSJIH~HHX coe~HeHHfi. 

2. TIOKaSaHO, ~TO oc~eHHe MRRpOSJIeMeHToB· Ha o~eMHX "tIaCTRX 
JIa60paTOpHO~ H rrpOMtlillJIeHHOH YCTaHOBOR rrpKMepHO O.n;HHaKOBO. 

3. Orrpe.n;eJIeHHe 3JIeMeHTOB B TeXHOJIOrR"tleCRRX wpaKqHRX, rro~eHHHx 

rrOCJIe CJKHraHHR yrJIe~, rrOBHillaeT aHaJIHTH"tIecKyID YYBcTBHTeJI:DHOCT:D orrpe
.n;eJIeHRR ~eKoTopHX MHRp08JIeMeHTOB B yrJIRx. 

!ETopa BHpamaIDT 6Aaro,napHOCT:D f.H.~JIepoBY sa rrocTaHoBK~ sa.n;a~H 

H neHIllie YKasaHHR, a TaREe 11.3Bape H IO.II.faHrpcKOMY sa 06CyJK.1leHHe 
peSYJI:DTaTOB • 
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BN MoxeTe nonyqHTb no noqTe nepequcnennNe HHie KHHrH, 
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}17-83-644 Tpynbl MeJKnyuapo,nuoii mKonN-ceMHnapa no 
~H3HKe T~enNX HOHOB. AnymTa, 1983. 6 p.55 K. 

}12,13-83-689 TpynN pa6oqero cosemaunH no npo6neMaM 
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BOnH. nY6na, 1983. 2 p.OO K. 
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pe~eHHH ~H3HqecKHX 3anaq. Jly6ua, 1983. 3 p.50 K. 
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MeXaHHKH. Jly6ua,1984./2 TOMa/ 
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7 p.75 K. 
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unepnoii 3neKTPOHHKe. Jly6ua, 1985. 

Tpy,[J;bl Hel!tAYHaponnoii mKOllhl no CTPYKType 
unpa. AnymTa, 1985. 

TPYAhl V Me~nyuaponuoii mKonN no ueiiTpounoii 
~H3HKe. AnymTa, 1986. 

Tpynbl IX Bceco~3uoro cosemannH no ycKopu~ 
TenHM 33PH~eHHbiX qaCTHU. Jly6ua, 1984. 

4 p.80 K. 

3 p.75 K. 

4 p.SO K. 

/2 TOMa/ 13 p.50 K. 

}11,2-86·668 Tpynhl VIII l'>lel!tllYHapo.nuoro ceMHuapa 
no npo6neMaM ~H3RXH BbiCOKHX 3Hepruft. 
J1y6ua,1986. /2 TOMa/ 

ll9-87-105 Tpynhl X Bceco~3uoro cosemanHH no ycKopn
TenHM 33PH~eHHbiX qaCTHU. Jly6Ha, 1986. 

/2 TOMa/ 

ll7-87-68 Tpynhl MeMnyuaponnoA mKOllbl-ceMnnapa 
no ~H3HKe THMCnNX HOHOB.Jly6ua, 1986 

}12-87-123 Tpynhl Cosemauuu "PeuopMrpyiJna-86". 
Jly6ua, 1986 

7 p.35 K. 

13 p.45 K. 

7 p.1 0 K. 

4 p.45 K. 

3aKa3N ua ynOMHHYTNe KHHPH MOryT ONTb uanpasneHN no anpecy: 
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Cop;HoM H. H p;p. 18-87-648 
Pacnpep;eneHHe 3neMeHTOB B npo~ecce c~raHHH yrneH 

I-i3yqeHo pacnpep;eneHHe 3neMeHTOB npH c~raHHH yrneH no 
qacTHM na6opaTOpHOH ycTaHOBKH, a TaK)Ke COp;ep)KaHHe 3ITeMeH
TOB B yrne, mnaKe H 30ITbHOM yHOCe Ha npoMbrumeHHb~ ycTaHOB
KaX. BonoKHHCTbiM <l!HnbTPOM ynaBnHBaJOTCH 30ITbHbJe yHOCbi, KoH
~eHTPHPYJO~e Cu, Zn, As, I, Pb, Tl; npH TeMnepaType gooc 
oca)K,!J;aJOTCH yHOCbi, cop;ep)Ka~e Sb, Ni, Cr, Mo. B 30ITbHb~ 
yHocax onpep;enHJOTCH Mo, Sb, I, Pb, cop;ep)KaHHe KOTOPbiX 
B Hcxop;HOM yrne HH)Ke npep;ena o6Hap~eHHH. Cop;ep)KaHHe MH

Kpo3neMeHTOB Onpep;eneHO C TIOMO~b!O HHCTpyMeHTaiTbHOrO raMMa
aKTHBa~HOHHOro aHaiTH3a. 

Pa6oTa BbmonHeHa B Jla6opaTOPHH Hp;epHb~ peaKJlHH OIUUL 

npenpHHT 06'he.nHHEHHOrO HHCTHTyTa R.nepHblX HCCJie.nOBaHHH.Jly6Ha 1987 

IlepeBO,!J; aBTOpOB 

Sodnom N. et al. 
The Distribution of the Elements During 
the Process of Coal Combination 

18-87-648 

The distribution of elements during the process of coal 
combination in parts of experimental apparatus have been 
studied and the concentrations of elements in coal, bottom 
ash and fly ash from Power Plants have been determined. 
The fly ash, enriched Cu, Zn, As, I, Pb, Tl retained by 
filter and the bottom ash contained Sb, Ni, Cr, Mo, are 
collected at 90°C. In fly ashes Mo, Sb, I, Pb have been 
determined, there are the concentrations of these elements 
in coal lower than the detection limit. The concentration 
of elements by instruments photon activation analysis have 
been deterillined. 

The investigation has been perforilled at the Laboratory 
of Nuclear Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1987 


