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Ilpoueccosl ropeHusi. OmacHoCTH
moxkapa

Ilpouecchl ropeHus

ITokap - HEKOHTPOJIUPYEMOE TOPEHHUE BHE CHEIMAIBLHOIO ovara,
HaHOCSIIEE MaTepHUaIbHBINA yIepO U CIIOCOOHOE BBI3BaTh TPABMBbI
Y THOEIb JIFOIEH.

I'openue - 3TO OBICTPOE OKMCIICHHE, IPHU KOTOPOM TOPSIIEE BEIIECCTBO
COCIIMHACTCS C KHCJIOPOJAOM, HPH 3TOM BBIJICISECTCS SHEPryUsi B BHUJIC
TEeJla M CBeTa. BemecrBa MOryT TOpeTh TOJBKO B Ta3000pa3zHOM
COCTOSIHUM.

TBEpAbIE U KUAKUE BEHIECTBA B COBOKYIIHOCTH C KHUCIOPOIAOM -
HEOJTHOPOJIHBIE (T€TEPOreHHBIC) CUCTEMBI. 1IpH X HarpeBaHUU CKOPOCTH
JIBWKCHUSI MOJICKYJI MOBBIIIAETCI, OOpa3yroTCid Mapbl, KOTOpHIC
OKHUCJISIFOTCS ¥ HAYUHAIOT TOpeTh. CMECH TOPIOYMX Ta30B OJHOPOJIHBIC
(rOMOT€HHBIE€) CUCTEMBI 1 OHU TOPST B BUJIC B3PHIBA.



Ilpouneccobl ropenus (mpoaoskeHue 1)

PacnpocTpaHeHude TeMneparyp B IJIAMEHU NPU TOPEHUM
KUJAKOCTEH (2) M TBEPABIX MaTepUaJIoB (0)



IIpoueccobl ropenus (mMpoaoKeHue 2)

l'openue ycuiavBaeTcs 3a CYET HEMHOM PEaKIUH - TEIUIOTA
BOCILIAaMEHSET BCE OOJIbIIEE KOJIMYECTBO MApPOB, IPU FOPCHUH
BBIACISICTCS OOJIbIIEE KOJIMYECTBO TEIJIOTHI U T.J.

IenHasa peakuus NPU rOPEHUM: a - HAYAJI0; 0 - pa3BUTHE
| - Toprouee BEMECTBO; 2 - KUCIOPOI; 3 - maphl; 4 - KOJIMYECTBO MOJIEKYJI
B HA4aJI€ [IEITHOU PEAKIIUH; S - TO K€ HA JAJTbHEUILIEH CTaAUN PA3BUTHA.



IIpoueccol ropenus (mpoaoxenue 3)

JI1d  OCYIIECTBICHHS TOPEHUS HEOOXOAUMO TPHU DIEMEHTA:
ropro4ee BemecTBo (1), okucaurTeab (2), HCTOYHUK 3a’KUTAHUS
(3), a s noAAEpKAHUS TOPEHUS - leNmHasA peakuus (4).

[Iporniecc ropeHust XapakTeprU3yeTcsi MOKapHBIM TPEYTOJIBHUKOM (a),
1 00Jee TOYHO - MOKAPHBIM TETpasapom (0).

a) 0)

T'opeHue npekpamniaercs, ecJu yoparb OHY M3 rpaHeil TeTpasapa.



Buabsl ropeHus
OT CBOMCTB rOPHOYEN CMECH:
] oMOreHHoe
] eTeporeHHoe

‘FOpeHI/IC B3PbIBYATBIX BCIHICCTB U IIOPOXOB

ITo ckopoCcTH pacrpoCTpaHEeHUS IIJIaAMEHMU:

o JlenarpanronHoe (HopMaiabHoe) — V<10 m/c.
*B3priBHOE — 10<V<1000 ™m/c.

o JleronamonHoe — V>1000 m/c.



CnocoObI BoCIIJIAMEHECHHU A

CaMoBOCILIAMEHEHHME — PE3YIbTaT XHUMHYECKOM pPEaAKIINU
BCJICACTBUE HArpeBa BCEHM CMECHU 10 TEMIIEPATyphbl, IpPHU
KOTOPOM OHAa BOCIUIAMEHSIETCS  CaMOCTOSITEIbHO, 0e3
BHEIIIHETO BO31CUCTBUSI.

BhIHYK/ICHHOE€ BOCIUIAMEHEHUE — PE3yJIbTaT 3aKUTaHUS
rOpIOYEH CMECH BBICOKOTEMITEpATYPHBIM HCTOYHHUKOM TEILIA.

Xapakmepﬂbze napamenpsl UCImMOoO4YHUKOB 3ANCUSAHUAL.

 Temneparypa kanama moimHuu — 30000°C mpu cuie TOKa
200000 A u BpemeHun aeurctBus okouno 100 Mxc.

e DHEPrus HMCKPOBOIO paspsjia BTOPUYHOIO BO3JACUCTBUS
MoJsiHMKA  npeBbimaer 250 Mk m gocrarodHa LA
BOCIUIAMEHEHHUSI TOPIOYMX MATEpHaIOB C MHHHMMAJILHOU
sHeprueu 3axuranus 10 0,25 JIx.




Llapamempubl ucmoyHuUK08 3axcu2anus (NPOOOaHCEHUE).

ODHEPrusi HCKPOBBIX Pa3psIioOB IPH 3aHOCE  BBICOKOIO
IIOTCHIIMAJA B 3JAHHUE IO METAJUIMYECKMM KOMMYHHKALASIM
nocturaeT 3”HadeHuit 100 >k m Oosee, 4TO AOCTATOYHO s
BOCIIJIAMEHEHMS BCEX TOPIOYHNX MaTEpPHAJIOB.

Temmieparypa CBapOYHBIX YaCTHUI M HUKEJIEBBIX YAaCTHIL JaMII
HakamuBaaua nocturaet 2100°C.

Temmeparypa karenb mpu peske meramna 1500°C.
Temnieparypa ayru rpu cBapke u peske pocruraet 4000°C.

Tabnuua — 3ona paznema wacmuy npu KOpoOmKOM 3AMbIKAHUU U

eblcome pacnolOMHCEHUA npoeoda

Bricora 30Ha pasnera Beposr- 30Ha paznera Beposit-
pacnoso- YaCcTUIl IPU HOCTb YacTUll IPU HOCTb
KEHUS KOPOTKOM MOMAaHUS KOPOTKOM MOMAaHUS
IpOBOAA, M | 3aMBIKAHUH, M (%) 3aMBIKAaHUH, M (%)
10 5 92 9 6
3 4 96 8 1
1 3 99 6 6




MakcumainbHas Temneparypa, °C, Ha ko/106e 21eKkmpuieckol
JIAMNOYKY HAKAJIIMBAHUS 3aBUCUT OT MOIHOCTH, BT:

25 Br—-100°C; 40 Br—150°C; 75 Bt —250°C;
100 BT —300°C; 150 Bt —340°C; 200 Bt —320°C.

Temnepamypa maenus u Bpems TieHus, °C (MuH),
HEKOTOPHIX MAJIOKAJIOPUMHBIX UICTOYHUKOB TEILIA:

 Taeromas manupoca — 320-410 °C (Bpems TineHus 2-2,5 MUH);
 Traeromas curapera — 420-460 °C (Bpems TieHus 26-30 MuH);
* Temrieparypa cnudku gocturaet 650°C.

st uckp niedHbIx TpyO, TPyO KOTENBHBIX, TPYO
TEIJIOBO30B, UCKP KOCTPOB YCTaHOBJIEHO, YTO UCKpPA:

* JHaMETPOM 2 MM MOKapooIlacHa, €ClId UMEET TEMIEPaTypy
oxoso 1000°C,

* nuametpoM 3 mM — 800°C,
e nuameTpoM 5 mm — 600°C.



B psize ciayuyaeB moxkap HHHIUUPYETCS CAMOBO320PAHUEM.

Camoso32opanue IPUCYILIE MHOTUM TOPIOYMM BEIIECTBAM M
MareprajgaMm U ObIBACT CICAYIOIIMX BUIOB:

— TEIIOBOE,
— XHMHYECKOE,
— MHUKPOOMOJIOTHYECKOE.

Tennosoe CAMO60320pAHUE BbIPAKACTCA B

AKKYMYJIUPOBaHUM MaTepuaaoM TeIUIa, B IMPOIECCE KOTOPOro
IIPOUCXOJIUT CaMOHArpeBaHWE Marepuajia. Temmeparypa
CaMOHAIrpCBaHM:A BCIIICCTBA nJIN MaTrcpuasia ABJISICTCSA
ITOKA3aTCJICM €0 I1OKAPOOIIaCHOCTH. I[JI)I OOJIBIIIMHCTBA
Iroprodnux MarCpruajaoB 5TOT IIOKA3aTCJIb JCKHUT B IIPCACIIAX OT
80 1o 150°C:

» Oymara — 100°C;

* BOMJIOK cTpouTenbHbii — 80°C;

e nepmanTuH — 40°C;

 napeBecuHa: cocHoBas — 80, nyooBas — 100, emoas — 120°C;

* xJyonok-ceiper; — 60°C.



XuMuueckoe camoso320panue 3a4actyro IPOSBIISETCS
IJIAMEHHBIM TOpPEHUEM. I OpraHMYeCKnX BEIIECTB JAHHBIN
BHUJI CAMOBO3TOPAHUS IIPOUCXOJINUT ITPU KOHTAKTE C KUCIIOTAMU
(Q30THOM, CEPHOM), PACTUTECIBHBIMM H TEXHUYECKUMH
MaciiaMi. Maciia u KHUpbI, B CBOI OYE€pEellb, CIIOCOOHBI K
CaMOBO3IOpPaHUIO B cpeae Kuciaopona. Heopranuueckue
BEILIECTBA CIIOCOOHBI CAaMOBO3TOPATHCS MPH KOHTAKTE C BOJOM
(HarpuMep, TUAPOCYIbMUT HATpHsi). MHOroaroMHbIEC CITUPTHI
CaMOBO3TOPAIOTCS MPU KOHTAKTE C IEPMAHTaHATOM KaJIHs.

Mukpobuonozuueckoe camogo32opanue CBS3aHO C
BBIJICJICHHMEM TEIIJIOBOM DSHEPrMM MHUKPOOpPraHu3MaMH B
IIPOLIECCe KU3HEACITCIILHOCTH B MUTATCIBHON JJISI HUX CPEC
(ceHo, Top(d, ApEeBECHBIC ONUIIKH U T.IL.).



OnacHble (pakTOpPbI NOKAPA

I'OCT 12.1.004-91 CCBT. Iloxapnas 6e3omacHocThb. O0111ue
TpeOOBaHUSI.

1. OTKpPBITHIN OTOHBb Y UCKPLI — IIPUBOJSAT K 0KOTaM.

[IpenenbHOE BpeMs BO3/ICMCTBUS Ha YeI0BeKa (4ac):

t=0,013-E7°

E — oBepXHOCTHAs IUIOTHOCTH TEMI0BOro noroka (Br/m?).

B cranmaprax CIIIA pomyctumslii ypoBeHb E=5 kBt/M°, mpu
BO3JICMCTBUM |5 CEKyHJ BBI3BIBAECT OXKOT 1-M CTEIEHH, IIpH
BO311cMCTBUM 40 CEKyHJ — 2-M CTEIICHM.

B P® Bpewms sBakyanuu paccuutsiBaercs u3 I1JIY E=2,5 kB1/m>.



OnacHble pakTopbl NoKapa (MPOAOIKEHHE)

2. IloBblIIEHHAS TEMIIEPATYPA OKPY/KAIOIEH Cpelabl BHI3BIBACT
Pa3HOM TSHKECTH OXKOTOBBIE TOPAKEHUSA ObIXAMENbHLIX NYymelu U KOMHCU
yenosexka. B 30He ropeHus Temmeparypa nopagka 1000-1200°C, a B
ropamem nomemmennn 400-600°C. Temneparypa 6onee 50°C sBnsercs
YK€ OIMACHOM VIS YEIOBEKA.

[Ipu Temneparype nopsiaka 200°C ku3Hb 4eldoBeKa COXpaHIETCS He
6onee 5 munyT; pu 95-120°C oxono 15-20 munyT; a 60-70°C 4enosek
MOKET BblIAEpKaTh mopsjaka 40-80 MUHYT.

B P® 3a kpuTHdecKyro TeMueparypy cpeasl B3sto 60°C.

3. Toxcu4yHbIe NPOAYKTHI IOPEeHUs] MOJMMEPHBLIX MATEPHUAJIOB -

CTUPOJI, (popMabaeTu, IIMAHUCTBIM BOJOPOA, (PEHOJ BEAYT K OCTPHIM
OTPaBJICHUSIM C JIETAJIbHBIM UCX0A0M B Oosee ueM 70% cirydasx.

Haubomee tokcmyuer CO u CO,, omm B 300 pa3 myume O,

pPacTBOPSIIOTCSI B KPOBH M peardpyroT ¢ TI'eMOITIOOMHOM 00pasys
KapOOKCU-TEMOTITI00HH, YTO MPUBOJUT K KUCIOPOJHOMY TOJIOJAHUIO.



OnacHble pakTopbl NoKaApa (MPOIOIKEHHE)

4. IloHwkeHHasi KOHIeHTpauus kuciopona. Conepxkanne O, B
OpPOAYKTaX TOpPEeHUs CHWxkaercs a0 16% B mauanvrHou cmaouu, U 110
1-2% B mepuon pazeéumoeo noxcapa. N30wsrtounas kounenrpanus CO, B
BO3JlyX€ YMEHBIIACT IOCTYIUICHUE KHUCIOPOJAAa W CIECACTBUEM 3TOIO
ABISICTCS y4YallléHHOE JbIXaHuE. [Iph KOHIEHTpaluu KHUCIOpPOAa HUKE
10% npoucxogutr moreps co3Hanus. Coaep:xkanue yrapHoro raza CO
oosiee 1% NMPUBOIUT K JIETATLHOMY UCXOAY Yepe3 3 - 5 MUHYT.

O0OnEMHAA noasd O2 BO BIBIXa€MOM Bo31yxe, %. CuMiTom
17— Hekoropas noreps KOOpAUHALINHN, YUAILICHHOE JbIXaHUE
12 — TomoBOKpykeHHE, TOJOBHAS 00JIb, YTOMISIEMOCTD

9 — Iloreps co3HaHusA
6 — CMepTh B TECYCHUH HECKOJBKUX MUHYT

5. JIbIM yXYALIAET BUAUMOCTD, BBI3BIBACT PA3APAKEHUE V13, JIETKUX.

6. O0pynIeHue KOHCTPYKIMH — IPUBOJUT K MEXAHUYECKHAM TPaBMaM.




OnacHble (pakTOpPHI B3pbIBA

I'OCT 12.1.010-76 (1996) CCBT B3psiBoonacHocTh. O01IHE
TpeOOBaHUSI.

1. ¥napuasi BojiHA — 3TO 00JIACTh CKATUS CpPeAbl, KOTOPasi B BHU/E
chepruuecKoro cJjos pacnpocrpaHsiercss BO BCe CTOPOHbLI OT MecCTa
B3pbIBA.

YnapHasi BoJiHA XapakTepu3yeTcsl U30bITOYHBIM ABJIEHUEM U
JAaBJIEHHEM CKOPOCTHOI0 HAMOpa.

Pe3koe TMOBBIIIEHUE NABJICHUS BOCIPUHUMACTCA KaK CUJIBHBIN
yJap, @ CKOPOCTHOM HAmop CO37aET JOOOBOE MABJICHUE, KOTOPOE
MPUBOAUT K IEPEMEIICHUIO Tejla B mpocTpaHcTBE. CTEICHB
MOPAKECHUS yIAPHOW BOJIHOM 3aBUCUT OT M30BITOYHOIO JaBJICHUS.



OnacHbie pakTOpbI B3pbIBA (IIPOAOJIKEHHUE)

IloHsATHE M30BITOYHOIO JABJICHUS B3PbIBA
A I\
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T , BpeMs

T - (hasa cxkarus; T, - (haza pa3psKeHUs.

PasHoCTh MEXKIAY MaKCHUMAJbHBIM J{aBJICHUEM Pq) BO
¢ponTe yaapHou BoOIHBI W armocpepHbiM P

HA3bIBAETCA M30BITOYHBLIM JAaBJICHUEM AP(b ya1apHOU

BOJIHBI.



OnacHbie pakTOpbI B3pbIBA (IIPOAOJIKEHHUE)

BennynHa n30bITOYHOrO JaBJACHUS BO (DPOHTE yIaPHOM BOJIHBI
MOXeT gocturarb ot 1,4 Mlla no 2,1 MlIla. IlpenenbsHo-
TONyCTAMBIM 11 yenoBeka sisgercs 0,1 MIIa.

N30b1TOYHOE naBiaeHue, klla —» IlociaeacrBus

10 [ToBpexaeHui He HaOIrOAaeTCs.
20-100 KoHTy3uH, TpaBMbI Pa3HOU CTEIICHU
TSHKECTH.

BoJee 100 JleTanpHBIN UCXOT.

ITpu B3pbIBax B 30HE Y C NMpOUCXOAUT NOPAKECHUE JIFOAEU U
MIOBPEXKICHUE 3JaHUN U COOPYKEHUN.

Pa3iu4yaroT 30HbI: C1a0BbIX, CPEAHUX, CUJIbHbIX M MOJHbIX
pPa3pyuIeHUH.




OnacHblie pakTOpbI B3pbIBa (IIPOAOJIKEHHUE)

MN30bITOUHOE HaBJieHue AP b (xIIa) npu B3pbIBE 3apsAaa MacCou
G (Kr), pacnoJiokeHHOro Ha paccroasiuu R (M), onpeaessierci:

3 2
AP, _95£ @ 113002
R’ R

PazpyiiieHre 00bEKTOB

IlopaxeHue aroneun

A Caaboe, cpenHee, cHIIbHOE,

R, M paspyuieHue
G,kr-02 05 1 2 3 5 6
R, M 5
2 JleTajbHBIA 4
3 HCXOJL 3 IToiHOE pa3pylIeHHe
4 TpaBMbl, KOHTY3UH ?
5| Tsmecrn (aériue, T S Y
10| cpeanue, Taxénanie)

1 2 3 4 5 G,kr



Onacubie pakTOpbl B3pbIBa (IIPOAOIKEHHUE)

2. Ilaams.

3. O0OpymMBIIMECH KOHCTPYKIHUHU, 000PYI10BAHME, KOMMYHUKAIUH,
3aHUA M COOPYKEHUSI U UX pa3jieTarmuecs YacTu.

4. OOpa3zoBaBmiMecsi NMpM B3pbiBe M (MJIHM) BbIAeJMBIIMECS U3
MOBPEKAEHHOI0 000PYI0BAHNA BpeaHbIe BemecTBa, dosee ITJIK.



CnpaBka

1973 r. B CIIIA npu noxapax:
Ioru010 - 12 ThIC. YeJ0BEK;
paneHo - 300 ThIC. YeJI0BEK;
oO1ui ymepo ot moxkapoB coctaBuia - 11 mupa. $.

1967 r. Iloxxap B yHuBepcalibHOM Mara3uHe (I. bproccenb):
noru6Jo - 400 yesnoBek.

1988 . B CCCP npowuzonuio 139 Teic. nmoxapos:
oruo10 - 8504 yesioBeka;
yObITKY - 340 MuIH. pyOJ1ei.

B P® kaxxabii roa npu noxkapax ruoOHer 8 - 10 Toic. ye10BeK.




IloxxkapHas ONMACHOCTH BeEIIEeCTB

HO)KapHaﬂ ONnmaCcHoOCTr Bemecre - 3T0 BO3MOXKHOCTD
BOSHUKHOBCHUSA U Pa3BUTHUSA ITOKApPAa, 3aKJIIOYEHHAA B HUX.

I'OCT 12.1.044-89 CCBT. IloxapoB3pbIBOONIACHOCTH
BelecTB M MarepuajoB. HoMeHkiaTypa nokasarejieu u

METOAbI UX ONIPECACICHUNA
Iloka3aTein Nno;Kapo- U B3PbIBOONACHOCTH BEIIECTB.

1. I'pynna roprwuectu. [1o roprouectu tBEpabIe (TB), xunkue (OKB) n
razooopasznbeie (I'B) BemiecTtBa AemsT Ha HETOpHOYHE, TPYAHOTOPHOYHE
(He TOpAT TNOCHE YAAICHUS MCTOYHMKA 3aXWTaHWs) W TOPIOYHE.
[ oproune BemnecTBa AeIAT Ha JETKOBOCIIJIAMEHSIOIIUECS (TOPIOYME Ia3bl)

Y TPYIHOBOCIIJIAMEHSFOIIUECS.
KuakocTr, CrioCOOHBIE TOPETh, OTHOCAT K JIBYM I'PYIIIaM:

JIBJK ¢ TeMneparypoii Benbinku Menee 61°C (OeHsuH, anetoH u ap.).

'K ¢ temneparypoii Bensimku 6onee 61°C (macio, MasyT u ap.).




Iloxka3arey MoKapo- U B3PHIBOOIIACHOCTH

BellecTB (IIPOA0JIZKEeHHE)

2. Temneparypa Benbimku (°C) — 3T0 caMasi HA3Kas TeMIieparypa, Ipu
KOTOPOM HaJ IIOBEPXHOCTHIO 00Pa3yroTCs HNaphl, CIIOCOOHBIC BCILIXUBATh
B BO3JlyX€ OT MCTOYHMKA 3aKMTaHHUs, HO TOPEHUE HE MPOMCXOJIUT. DTa

TeMreparypa ornenuBaercs i TB u JKB.
3. Temmneparypa BocmiaamMeHenuss (°C) — 3To camas  HHU3Kas

TeMIlepaTypa, NpU KOTOPOM BBIJCISIIOTCS TOPIOYME Hapbl M IMOCIE UX
3Q)KUT'aHUSA BO3ZHUKAET YCTOMYMBOE T'OPEHUE.

4. Temneparypa camoBocmiaameHenusi (°C) — 3To camas HU3Kas
TeMmIieparypa, Ipd KOTOPOM BO3HHMKAEeT TOpeHHE 0e3 BHEIIHEIro

BO3/1EHCTBUA.

5. KoHIleHTpanMoOHHbIE mpeaeabl BOCIUIAMEHEHUS (B3PBIBAEMOCTH) —
00JIaCTh KOHIICHTpAILMi, B KOTOPOM IMPOUCXOJIUT TOPEHUE BEIICCTBA B

BO3/yXE:

‘HKHB - HWKHUU KOHIICHTPAILIMOHHBIN IIPEJIET BOCIIIIAMEHEHUA ‘

‘ BKIIB - BepXHUM KOHIUEHTPAIIMOHHBIN NPEAEI BOCIIJIAMEHEHUS ‘




KoHIeHTpAallMOHHBIE IpPeaeibl BOCIJIaMEeHEeHUSs
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Cxeya NU3MCHCHUA TaBJICHUSA IIPH B3PbLIBC I'a30BO3AYIIHbBIX
CMECCH B 3aBUCUMOCTH OT KOHHCHTPAIIUHA IOPHOYCIo BCIICCTBA
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. GEnacas 0eranamonenusd

OO0nacTeiO BOCIIJIAMEHEHMS (B3pbIBa) HA3bIBACTCS 00JIACTh, PACTIOI0KEH-
Has wmexay HKIIB u BKIIB. Bce cmecu, KOHIIEHTpaluu KOTOPbIX HU-
¢ HKIIB u Boime BKIIB, B 3aMKHYTBIX 00bEMax B3pbIBATHCS HE CHO-
coOHbl. CMecu ¢ koHueHnTpauusMu Beilie BKIIB mpu Beixoae u3 o0bEMa
CIIOCOOHBI ~ TOpeTh, KakK  HE  CMEIIAHHBIE C  BO3IYXOM.
Hanpumep, ns napos 6enzuna HKIIB - BKIIB pasusbr: 1,4 - 7,6 %00.




Iloxka3arey MoKapo- U B3PHIBOOIIACHOCTH
BellecTB (IIPOA0JIZKEeHHE)
6. MunumajnHas IJHEPINUHA 3AKUTAHUI — 5TO MUHHUMAJIbHASA SHCPI'UA

NEKTpUYecKoro paspsaaa (M), crmocoOHas BOCIJIAMEHUTb CMECh
BEIIECTBA C BO3TYXOM.

7. CKOPOCTh TOpeHUsl — JIMHEHHAass CKOPOCTh (M/C) pacHpoCTpaHEHHUS
IJITAMEHU 110 BEIIECTBY MJIN CMECH.

8. MakcuMajibHO€e JaBJ€HHE B3pPbIBA — HauOOJbIIEE H30BLITOYHOE

napieHue (MlIla), Bo3HMKaroIIee MPU B3PHIBHOM CrOpPaHWX BO3AYIITHOM

CMECH B 3aMKHYTOM COCYJIE.
9. MUuHUMAJIbHOE B3PbIBOONACHOE COMCPKAHUE KUCJIAO0POAA — TaKASA

KOHIIeHTpaus kuciaopoga (%00.) B roproyeil cMeCH, MEHbIIIE KOTOPOM
pacIpoCTpaHEHHUE IIJIAMEHH B CMECH CTAHOBHUTCS HEBO3MOXKHBIM IIpH
11000M KOHIIEHTPAIMU FOPIOYETro B CMECH.
10. CxopocTh BbIropanus (I/M>)— KOJIMYECTBO KUIAKOCTU, CTOPAIOIIEH
B €JMHHUIY BPEMECHHM C €AUHUIIBI ILIOMIA]IH.




OCHOBHbBIC ITOKA3ATEJIN

s mnkoeeru —st0 T (IOKT _>61°C)
(JIBKT _<61°C)
(oco0o omacueie JIBXK T <28°C)

3areM HKIIB; T ; CKOPOCTh TOPEHHUHA.
C.BOCII.

Jlms razos — HKIIB; T ; W ., CKOpPOCTh pPacHpOCTPAHEHUSA
C.BOCII. min
IIaMeHu; P ; CKOPOCTh HapacTaHUs NaBJICHUs B3pbIBa.

Jlns roproumx mbuieii — 51o HKIIB  (B3psiBooonacHsie HKITB<65 1/m?)

(nosxapoonacusle HKIIB>65 r/m?)
3areM P ; ckopocTh HapacTaHus NasieHus B3pbeiBa; MBCK.

J171s1 TBEPABIX BEleCTB U MaTepuaoB — T

BOCILI.” ~ C.BOCIL.




Hmlcapo- U B3PBIBOOIIACHOCTD ITPON3BOACTB

Commacao HIIB 105-03 110 B3pBIBOIIOKAPHOM M ITOXKAPHOM
ONACHOCTHU IMOMelIeHMs TOAPA3NCISAIOTCS Ha Kareropuu A, b,
B1 - B4, 1'u /I, a3nanusa — Ha kareropun A, b, B, I' u JI.

[lo 1oOXapHOWM  OMACHOCTHU  HAPYKHBIC  VCTAHOBKN
MOAPA3ACIIAIOTCS HA KAaTErOpuu AH, b,B,I' ul.

OnpeneneHue Kareropuil MOMEIMICHUHA OCYIIECTBIISIETCS MyTEM
ITOCJIEAOBATEIbHOM MPOBEPKU IMPUHAIICKHOCTH MOMEIIEHUS K
KaTeropusiM oT Beiciier (A) k Huzmeu (/).



Kareropuu nomMemeHuu Mo CTEneHn ux MmokapoB3pbIBOONACHOCTH

Kareropus

XapaKkTepuCTHKA BellleCTB M MAaTEPUAJIOB NOMeELeHH A,
HAXOASINUXCH (00pa3yloIIUXCsi) B MIOMEIIEHU A

A
B3psiBo-
[IOXapo-
ornacHas

['oproune rasbl D), JIETKOBO CTLIIAMEHSIOIIAECS
B3pbIBONOXKapoomnacHble kuakoctu (JIBXK) ¢ rtemneparypoit
BCObIKM He Oosiee 28°C B TAakOM KOJHYECTBE, UYTO MOTYT
00pa3oBbIBaTh B3PHIBOOMNACHBIE ITapOra30BO3AYIIHBIE CMECH, MPHU
BOCIIJIAMEHEHUM KOTOPBIX Pa3BHBACTCS PacuyeTHOE M30BITOYHOE
JIABJICHUE B3pbIBA B IIOMENIEHUH, TIpeBbimnaromee S5 klla.
BermiectBa 1 Marepualibl, CIIOCOOHBIE B3pBIBAaThCS M TOPETh IIpHU
B3aMMOJICMCTBUM C BOJOM, KHCJIOPOJOM BO3JyXa HWIM JPYyr C
APYTOM B TaKOM KOJUYECTBE, YTO PACYCTHOE H30OBITOYHOE
JIABJICHUE B3pbIBA B IMIOMEIICHUH IIPEBBIMIACT S5 Klla.

b
B3psiBo-
[IOXapo-
ornacHas

[oproune mbuIM WM BOJIOKHA, JIBJK B3pBIBOINOXKApOOMACHBIE C
Temrieparypoit Benbliiiky oosee 28°C, roproune xuakoctu (1K) B
TaKOM KOJIUYECTBE, YTO MOI'YT OOpa30BBIBATH B3PBIBOOIACHBIC
IbUIEBO3AYIIIHBIE 158107 MTapOBO3/YIIIHbIC CMECH, pu
BOCIIJIAMEHEHUM KOTOPBIX Pa3BHBACTCS PACUCTHOE H30BITOUYHOE
JIABJICHUE B3pbIBA B IIOMENIECHUH, ITpeBbIIIaromiee S5 klla.




Kareropuu nomMemeHuu Mo CTEneHn ux MmokapoB3pbIBOONACHOCTH

Kareropus

XapakTepuCTHKA BelleCTB MU MATEPUAJIOB NOMeELICHM A,
HAXOASIINUXCH (00pa3yloIuXxcsi) B MOMEIIEHU A

B1-B4
[Toxapo-
oracHas

[7K u TpygHOrOprouMe >KUIAKOCTH, TBEPHABIE ITOXKAPOONACHBIC
TOPIOYME U TPYAHOTOPIOYME BEIIECTBA U MaTepUaibl (B TOM YHCIIE
NbUIM M BOJIOKHA), BEIIECTB M MAaTepHajbl, CIOCOOHBIC IIPHU
B3aMMOJICMCTBUU C BOJOW, KHCJIOPOJOM BO3JyXa HWIM JPYyr C
IPYTOM TOJILKO TOPETH, IIPU YCIOBUHU, YTO MIOMEIIECHUS, B KOTOPBIX
OHM HMEIOTCS B HAJIMYUU WJIM OOpalaroTcs, HE OTHOCATCS K
kareropusim A wim b.

Heroproure BeuecTBa U Marepraibl B rOpsiYEM, PACKAJIEHHOM WU
pacCIUIaBICHHOM COCTOSIHMHM, TIpolecC OOpabOTKH  KOTOPBIX
COINPOBOXKJIACTCSA  BBIACICHUEM JIYYUCTOTO TEIja, HWCKP U
wiameny; ['T, IK u TBepabie BelecTBa, KOTOPBIE CKUTAKTCS WU
YTUJIU3UPYIOTCS B KAUECTBE TOILIUBA.

Herop}oqne BCIICCTBA U MAaTCpHUaJIbl B XOJIOAHOM COCTOSHHNMU.




Onpenenenue kareropuii Bl — B4 nomemenuii

K mnoxapoomacHon kareropuu B cineayer OTHOCUTH IOMEIIEHUS, B
TEXHOJOTMYECKOM IMPOIIECCE KOTOPBIX HAXOAATCS WIM OOpalllaloTCsl TOprovne
MaTepraibl, MPU 3TOM YPOBEHb IOXKAPHOW OIMACHOCTH YYUTBHIBAETCS BBEICHUEM
TAKOIO  KpUTEpUsA  KaKk  IOKapHAasd  HAarpy3ka ©W  yCTAHABJIHUBACTCS
niddepeHIpoBaHHON KiaccubUKaIyue, B COOTBETCTBUH C KOTOPOM MOMEIICHUS
kareropuu B paznenstorcs Ha 4 kareropuu (Bl, B2, B3, B4) B 3aBucumMocTH OT
YIEIbHOU BPEMEHHOM MOYKapHOU Harpy3Ku (B MTOMEIIICHUN ).
[Ipu sTom kareropun Bl, B2 u B3 B 0CHOBHOM COOTBETCTBYIOT JIEUCTBYIOLICH B
HACTOSAIIEE BpeMs Kareropuu B, a xareropuss B4 ¢ mpakTH4ECKOM TOYKHU 3PCHUS
aHaJIOTMYHA CYIIECTBYIOIIEH kareropuu /[ (¢ HEOONbIION MOKapPHOW HArPy3KOM).

Kareropus VienbHas NokapHas HAarpy3ka Ha ydacTke, MJIx/m?
Bl oonee 2200
B2 1401 — 2200
B3 181 — 1400
B4 1 —-180




Kunaccupurkanusa v 00J1acTu NPpUMEHEHU A
3JIEKTPOYCTAHOBOK B MOKAPOB3PHIBOOIACHBIX 30HAX

Knaccuukanusa noMemeHuid ¢ HapyKXHBIX YCTAaHOBOK Ha
B3PBLIBOOIIACHBIE W MOXAPOOMACHBIE 30HBI MPOU3BOAUTCI C LEIbIO
UCKJIIOYEHUA NOAGTICHUA UCHOUYHUKOG 3ANCUZAHUA.

B3PBIBOOITACHOH 30HOM wua3biBaeTcs TIIOMEIIEHWE WIN

OTPAaHUYEHHOE MPOCTPAHCTBO B MOMEIICHUH (B paanyce 5 M) WIH
Hapy>KHOM YCTaHOBKE (CM. Kjlacc 30HbI B-1r), 6 kxomopom umeromcs
U Mo2ym obpazoeamuvcs 83pbl80ONACHbLE CMeECU.

Kaaccudukanus B3pbIBOOIACHBIX 30H

3onnt kaacca B-1 — 30HBI, PacIONOXKECHHBIE B IIOMEIICHUAX, B
KOTOPBIX BbIICJIATCHA ropruue rasol wim napsl JIBK B Takom
KOJIMYECTBE, 4YTO OHH MOIyT 00pa3oBarb C  BO3JIyXOM
B3PbIBOOINIACHBIE CMECH IIPH HOPMAJIbHBIX peKuMax padoThl.



Kaaccndukanys B3pbIBOOHACHBIX 30H

3onvt Kaacca B-Ia — 30HBI, PacIOJIOKCHHBIE B TMOMEIICHUSAX, B
KOTOPBIX MPHA HOPMAJIBHOU 3KCIUTyaTaliy B3pbIBOONACHBIE cMecu [T
(He3aBUCHMMO  OT  HWJKHETO  KOHIEHTPAIMOHHOIO  IIpeaesia
BociiamMmeHeHus) wind napoB JIBXX ¢ Bo3myxoM He oOpasyroTcs, a
BO3MOKHbI TOJIBKO B pe3yjibTare aBapuil UM HeMCIPABHOCTEN.

3onnt Kaacca B-10 — 30HBIL, pacHOJOKCHHBIE B IIOMEIICHHUSAX, B
KOTOPBIX TP HOPMAJIBbHOM AKCILTyaTaliy B3pbIBOONACHbIE cMecH 1T
iy napoB JIBJK ¢ Bo3myxom He 00pa3yroTcs, a BOBMOXKHBI TOJBKO B
pE3yJIbTAaTE aBAPHUM WJIM HEUCIIPABHOCTEH M KOTOPbIE€ OTJIUYAKTCHA
OTHOM M3 CJIeAYIOIIUX 0COOEHHOCTEM:

- I'T" B aTux 30Hax o6aagaroT BeicokuM HKIIB (15 % u 6onee);

- 00pa3oBaHKE B3PHIBOOIIACHOM CMECH B 00bEeMeE, ITPEBBILIAOIIEM S5 %o
CBOOOZHOTO 00bEMA OMEIICHUS.



Kaaccndukanys B3pbIBOOHACHBIX 30H

3onbt Knacca B-Ir — mnpocTrpaHcTBa y HAPY/KHbIX YCTAHOBOK,
comep:kammux roproume rasel wim JIBXK (3a uHCKiIrOYeHHEM
HApYKHBIX aMMMAYHBIX KOMIIPECCOPHBIX YCTaHOBOK), HAJ3€MHBIX W
noazeMHbIX pe3epByapoB ¢ JIBJK wim I'T (razronbaepsl), scTakan aiis
ciiBa W HainuBa JIBJK, OTKpBITBIX HE(TEIOBYIIEK, HNPYI0B-
OTCTOMHHUKOB C IIJIaBarolleil HEPTIHOM IICHKOM U T.I1.

Jonvt knacca B-II — 30HBI, PACIIONOKEHHBIE B TOMEIICHUSX, C
BbIICJICHUEM TIOpHYell NbLIM MWJM BOJOKHA, CHOCOOHBIX
o0pa3oBarTh ¢ BO31YXOM B3PbIBOONACHBIC CMECH IPH HOPMAJIbHBbIX
pesxumax padorsl. (HKIIB<65 1/m).

3onnt Kknacca B-11a — 30HBI, PACIONOXKEHHBIE B IIOMEIICHUAX, B
KOTOPBIX ONACHBIE COCTOsHUs, yKa3aHHbie B B-1I, He umeror mecra
IIPYU HOPMAJIbHOM 3KCILTyaTalliy, a BO3MOXHBI TOJIbKO B pe3yJbTrare
apapuii nau HencnpasHocreii. (HKIIB<65 r/v?).



Kiaaccupuranus noxapoonacHbIX 30H

I10KAPOOIIACHOHM 30HOH Ha3pBaeTcs MPOCTPAHCTBO BHYTPH
M BHE TIIOMELICHUM, B TIPEAeiaXx KOTOPOTO IIOCTOSSHHO WIJIU
NEPUOIUYECKHA OOpalllatoTCsl TOprodyue (CropacMbi€) BEIIECTBA U B
KOTOPOM OHM MOTYT HAaXOAUTHCA MPHU HOPMAJIBHOM TEXHOJOTHYECKOM
MIPOIIECCE WJIM IIPU €10 HAPYIICHUAX.

3onbt Knacca Il-1 — 30HBI, pacmoJOXEHHBICE B IOMEIICHUSIX, B
KOTOPBIX 0Opamiarorcs roproune xuakoctu ¢ T soime 61°C.

3onwt Kaacca I1I-11 — 30HBIL, PacHOJOKCHHBIC B IIOMEIICHHAX, B
KOTOPBIX BBIJICJISAIOTCS Toproure nbuib Wi BojokHa ¢ HKIIB Oozee
65 r/M> K 00bEMY BO31yXa.

3onwbt knacca 11-1la — 30HBI, PaCNONOKECHHBIE B NOMECIICHUAX, B
KOTOPBIX 0OpaIlaroTCs TBEP/IbIC TOPIOYME BEIICCTRA.

3onwt knacca 11-111 — pacnonoxeHHbIE BHE MOMEIICHUM 30HBI, B
KOTOPBIX OOparfarTcs roproune xuakoctu ¢ T Boime 61°C wmm
TBEPABIC TOPIOYME BEIIECTBA.



IHo:xxapHasi 0€30MACHOCTb TEXHOJIOIHYECKHX

[pPoeccOB U 000PYI0BAHUSA
Cormmacao T'OCT 12.1.004-91 u T'OCT 12.1.010-76 BepOATHOCTH
BO3HMKHOBEHMS MOKapa WM B3pbIBAa HE JIOIKHA MPEBBIIIATh HA JTFOOOM
IPOU3BOACTBEHHOM y4acTKe B TeueHHH rofa 10 B pacuéte Ha 1 4enos.

IIpenorBpanieHue

/ BO3HMKHOBCHM ITOXKapa
>

KoHcTpyKTUBHAaA
MOKAPHAS 3a1UTA

OrpanuycHue
pacnpoCTpaHEHU MoXkKapa

Co3naHue yCioBum
0€30MacHOM PBaKyalnuu

» | IloxapHasg curHajn3aiusd
AKTHBHAA P n

IHoKapHas 3almTa

- CpelcTBa TYIICHUS OTHS



KOHCTpYKTHUBHAA NMOKAPHAS 3aIIIATA

1. JInst mpegoTBpalieHrs BO3HMKHOBEHUS TT0Kapa HEOOXOIUMO.

e [IpenoTBparuTh 0Opa3oBaHUE TOPIOYECH CPe/Ibl
- TEpPMETHU3AIIUA TA30BbIX YCTPOUCTB;
- BBEJICHUE B TOPIOYHE CMECH (PIIErMaTU3UPYIONINX 100aBOK;
- KOHTPOJIb CKUTaHMS TOILINBA (OT ITOracaHus TOPEJIOK U T.1I.);

- XPaHCHHUC )KHI[KOCTGIZ 104 MTHCPTHBIMHU I'a3aMi, ILJIaBYYUMHA
KPbIIIIKAMM,

- KOHCTPYKIIMH arperaroB He JOJLKHBI CIIOCOOCTBOBAThH OCEIaHUIO
BN,

- koHueHTpauusa sy = 0,5 HKIIB;
- YBIQXKHEHUE JTUCIIEPTUPYEMBIX MATEPHUAJIOB.



KOHCTPpYKTHBHAS NOKAPHAA 3ALMTA
(mpomoJKeHue)

* [IpenoTBpanieHre 00pa3oBaHus B TOPIOYEH Cpeie MCTOUHNKOB
3a:KUT AHUS

- pEITIaMEHT AKCIUTyaTaluu 000pyI0BaHUS;

- aBTOMAaTHU3allus M CUTHAIU3ALMs OTKJIOHEHUH OT HOPMaJbHOTO
PEKUMA;

- UICTIOJIb30BAaHUE MAaTEPHAIOB HE JAIOIIMX UCKpP (OpOH3a, JaTyHb,
HEP>KaBEIOIIAsl CTalIb U T.1.);

- [IYD pentaMeHTHPOBaHBI YCIOBHS 0€30I1aCHOTO MPUMEHEHUS
3IEKTPOOOOPYTOBAHUS;

- IIPCAOTBPALICHUC HAKOIIJICHUS U YCTPAHCHHUC 3apPsAJ10B
CTAaTHUYCCKOI'O JJICKTPHUYCCTBA.



KOHCTPpYKTHBHAS NOKAPHAA 3ALMTA
(mpomoJKeHue)

2. Jlnda orpaHu4eHuss PpPacnpoCTPaHEHUsl IMO0KApPAa MNPUMEHSIOT
PA3JIMYHBIC OTHENPETPAKIAIOIIUE YCTPOUCTBA:

- OTHEMNPErpaauTen (raleHrue MIaMEeHU B Y3KUX KaHaIax);
-3aTBOPBI — OXJIAXKIECHUE TOPAIIEU CMECH IIPOXOIAIIEH YEPE3
a) CIION KHUAKOCTH (THAPABIMYECKUN 3aTBOP)
0) cioli TBEPJBIX CyXUX MaTepHUajaoB (CyXOu 3aTBOP);
- aBTOMaTHYECKHUE 3aBUKKH (PEaKIKS HA TEIUIO, MJIaMs, JbIM);
- IPEIOXPAHUTEIIbHE MEMOpAHHI.

3. Cozmanue ycjaoBuil 0e30MACHON 3JBaKyalMu JIOACU — 3TO
000pYyIOBaHNE aBAPUMHBIX BBIXOJ0B M IOXKAPHBIX JIECTHUIl. B 31aHMAX
IOKHA OBITH BBIBCIICHA IOHATHAs HWH(MOpMALUS O PaCIOJOKEHUN
aBApUUHBLIX BBIXOZOB, MPEACTABIICH IUUIAaH »JBaKyaluu Jrojaeu. He
JTOIYCKAETCS 3arpOMOKICHHE IIPOXOJA0B U aBApPUHMHBIX BBIXOHOB.



AKTHBHAA MOKAPHAS 3alMTA.
IoxapHasi CHrHAJIU3 AU

HomapHaﬂ CUT'HAJIM3all1ud BKJIKOYACT HU3BCHIATCIIN-AATYUKHN U

NpuEMHUKN curHana. M3Bemarenn ObIBalOT pydyHBIE U aBTOMAaTHYECKUE;
MOCJIEHUE PEArUPYIOT HA TEIUIO, JbIM UJIA CBET.

—v——— -

|
NPH NUXAPL :
PAMGEH CTEKAO

HAMMWU A OTANETH '
e KHONKY % |

AU
OTREYHOFD FYNKA

IosxkapHble U3BEHIATEJIM: A - ABTOMATHYECKUM; O - PYYHOM.



AKTHBHAaS NOKAPHAA 3a10MTA (MPOIX0JIKEHUE)
CrocoObI TyleHHUsI MoKapa

Db PEeKTUBHOCTh TYIIEHUS, 0COOCHHO B Ha4yaJbHOHN CTaIUM, 3aBUCHUT
OT MPaBWJIBLHOTO BBIOOpAa crmoco0a, a 3areM W CPEACTB TYIICHUS

noXkapa.

YcIi0BUA NPEKPALIEHUSA TOPEHUS:

* JIMKBUJALXS TOPIOYErO BEIIECTBA W3 30HBI TOPEHUS WIIH
CHI>KEHME €ro KoHIleHTpanuu (rop. B-Bo < HKIIB);

* CHIKeHue % copepxanus O, B 30HE TOPCHUsI 10 NPE/ICIIOB,
IpU KOTOPBIX ropenue HeBo3MoxkHO (O, < MBCK);

* IOHWKEHUE TEMIEpaTypbl TOPIOYEN CMECH 0 TEMIIEPATYPHI

Hike T <T

BOCILI. ( rop.cMecu BOCHJI.) )



AKTHMBHAaA MOKAPHAA 321U TA (NPOIOIKEHME)
I puHIHUOBI TYIICHUS OTHA

JIMKBMAAUs MoKapa - 3T0 BO3/elCTBHE (aTaKa) HA OAHY MJIH

HECKOJIbKO I'PaHel MosKapHOro TeTpajipa.
a - OXJAXKJICHUE TO aTaka

Ha I'paHb TEIJIOTHI B MO-
"KapHOM TETpa’ape;

O - TYIIIEHHUE ATO OTACICHHUE
TOPIOYETro BEIIECCTBA OT
KHCIJIOPO/Ia;

B - CHIDKECHUE KOHIICHTPA-
LMW KUCJIOPOJIA 3TO araka
Ha I'PpaHb KMCI0POJA;

I - OPEPLIBAHUSA 1IEMTHON PEAK-

LIMU ATO aTaka Ha I'PaHb
LIEITHOU PEAKIIUH.




AKTHMBHAaA MOKAPHAA 321U TA (NPOIOIKEHME)
CrocoObI TyleHHUsI MoKapa

Tymenue noxkapa DOCTUTAeTCA PA3IUYHBIMU CIIOCOOAMM, TJTIABHbBIE
U3 HUX:

* OXJIQXKICHUE 30HBI PEAKIIUU WU CAMHUX TOPAIIUX BEIIECTB (Boxa,

MEHa, aKTUBHOE MTEPEMEIINBAHUE KUJIKOCTEN );

* pa30aBJICHUE PEATUPYIONIMX BEIICCTB (CHUKEHHE O, mpu BBeACHUU

N,, CO,; pazbaBneHIe roprOvnX BEIICCTB HETOPIOUUMH — CRUPIL - BOOOU),

°* XMMHUYECCKOC TOPMOXCHHUEC PCAKLNU TOPCHUS (momada B 30HY

PEAKIIMU UHTHOUTOPOB — 3aMEIJTUTENIEH PEAKIINH);

* M30JI0MA pearupyrommx BEIICCTB OT 30HbI CrOpaHUs (co3naHHUE:
U30/IUPYIOULe20 Ca10A B TOPIOUMX Marepuajax NYyTEM HAHECEHUSA Ha UX
MMOBEPXHOCTHh OTHETYIIAIUX BENIECTB; paA3pblé0é B TOPIOYUX Marepualiax

MyTEM UX Pa300pPKU U YAAJICHHUS U3 30HBI TOPEHHUS).



AKTHMBHAaA MOKAPHAA 321U TA (NPOIOIKEHME)
CrocoObI TyleHHUsI MoKapa

Tymenue noxkapa DOCTUTAeTCA PA3IUYHBIMU CIIOCOOAMM, TJTIABHbBIE
U3 HUX:

* OXJIQXKICHUE 30HBI PEAKIIUU WU CAMHUX TOPAIIUX BEIIECTB (Boxa,

MEHa, aKTUBHOE MTEPEMEIINBAHUE KUJIKOCTEN );

* pa30aBJICHUE PEATUPYIONIMX BEIICCTB (CHUKEHHE O, mpu BBeACHUU

N,, CO,; pazbaBneHIe roprOvnX BEIICCTB HETOPIOUUMH — CRUPIL - BOOOU),

°* XMMHUYECCKOC TOPMOXCHHUEC PCAKLNU TOPCHUS (momada B 30HY

PEAKIIMU UHTHOUTOPOB — 3aMEIJTUTENIEH PEAKIINH);

* M30JI0MA pearupyrommx BEIICCTB OT 30HbI CrOpaHUs (co3naHHUE:
U30/IUPYIOULe20 Ca10A B TOPIOUMX Marepuajax NYyTEM HAHECEHUSA Ha UX
MMOBEPXHOCTHh OTHETYIIAIUX BENIECTB; paA3pblé0é B TOPIOYUX Marepualiax

MyTEM UX Pa300pPKU U YAAJICHHUS U3 30HBI TOPEHHUS).



AKTHBHAaS NOKAPHAA 3a1MTA (IIPOIAOJIKEHHE)

Ornerymamue BelecTsa

Kuakoctu

1. Pacopuiénaas
BOJIA.
2. Ilena.

I'a3nbl

1. Yrmexucnwii ras.
2. XJ1aJI0HBEL.

CpelICTBA AOCTABKHU: - NIEPEABUIKHBIC;
- CTallMOHAPHBIC;

- OTHCTYIIUTCIIN.

1. ®ocdar aMmmoHUS.
2. bukapOoHar HaTpus.
3. bukapOoHaT Kaus.
4. Xnopuj Kajus.




AKTHMBHAA MOKAPHAA 321U TA (NIPOIOIKEHME)

CpeacrBa TviieHus 1moxxapa

1. IIpocreiiune cpeacrBa (I€COK, INIOTHBIA MaTepuall, THBEHTAaph ).

2. IlepBu4yHbIE CPEACTBA - OTHETYIIUTENIM (XUMHUYECKHUE TTIEHHBIC -
OXII, yrmekucaotHsie - OY, nopomikoBeie - OIT).

OrHeTylmuTeNu YIIEeKUCIOTHRIC: a, 0, B -( OY-2, OVY-5, OY-8);
T, I - YIJIGKHUCIOTHO- OpOMATUIIOBEIC



AKTHBHAaS MOKAPHAA 3a10MTA (IIPOIXOJIKEHHE)

3. llo:xxapHblie cucTeMbl (BOASTHAS, IEHHAA, YIVIEKMCJIOTHAS).

Bonsinas cucrema Haubosee 3g@dekTuBHA I TYUICHUS JIPEBECHHBI,
TKaHU, OyMaru. DTH CHUCTEMBI JICIAT Ha HCAaBTOMAaTUYECKHUE (MOKapHBIN
BOJOIIPOBOJI) M AaBTOMATMYECKUE (CIPHHKJIEPHAs U JPEeHUYEPHast).
[0JTOBKM CHPMHKJIEPHOM CHCTEMBI MMEIOT 3aMKH W3 JICTKO ILIABKOTO
IPUIOS, KOTOPBIA IpU JECUCTBUU OTHS PaCILIaBIISICTCS M BOJIa OpOIIACT
30Hy moxapa. [0J0BKH [JApeHYEPHOM CUCTEMBbI OTKPBITHI, a BOJA
MOAAETCA aBTOMATUYECKHU 110 CUTHAJTY U3BEIATEIS.

IlenHas cucreMa HanOoiaee 3h(peKTUBHA JJIs TyIIeHUs He(TEIPOIYyKTOB.

YIIEeKUCIOTHBIE CUCTEMBI B OCHOBHOM HUCIIOJIB3YIOT I TYILIEHUS
HE(PTEIPOIYKTOB U AIEKTPOYCTAHOBOK.

I'OCT 12.4.009-83* CCBT. IloxxapHas TexHHMKa s 3alUThl OObEKTOB.
OcHoBHBIC BUIbI. Pa3Melienre u o0CiTyKuBaHHE.



Opocureiiy - COPUHKJICPHBIN (a) U ApeHYePHbIH (0):
|1 - Hacanok; 2, 4 - ppiyaru; 3 - JErKOIIABKUH 3aMOK;
5 - pacnbLInTENb; 6 - KIIAIIaH.



MeToabl moKAPHON NMPOPUIAKTHKHA

[Hoxapuas mnpoguiakTuka — 5TO OPraHU3aAUUOHHO-TEXHUYECKUE
MEPONPUATHS HAIPABIICHHBIEC HA!

» oOecrieueHne 0e30MacHOCTH JIOACH;

* [IPEOOTBpALLIEHUE T10Kapa;

* OTpaHUYECHUE PACIPOCTPAHEHUE TOXKAPA;

* CO3JaHUE YCIIOBUHU YCIICLUIHOIO TEYECHUS I10XKapa.

Hpu anaiusze 110Kapo- U B3PbIBOOIIACHOCTHU TCXHOJIOI'HMYCCKOI'O

npolecca HeoOXOAUMO:
- 3HaTh KaKue BEIIeCTBAa M B KAKOM KOJHMYECTBE OOpaIlaroTcs B
JAHHOM IIPOU3BOJICTBE, UX IT0KAPOB3PHIBOOIIACHBIEC CBOMCTBA.
- YCTaHOBUThL CTENEHb I10XKAPOB3PHIBOOIIACHOCTH CPE/ibl BHYTPH
amnmaparoB M OOOpYIOBaHMS C YYETOM I0XKAapOB3PHIBOONACHBIX
CBOMCTB U pEKHUMa pabOTHI.




MeToabl moKAPHON NMPOMUIAKTHKH
(mpoaoJIsKeHue)

- BEISIBUTE TPUYUHBI aBAPUU U TIOBPEKACHUM, UX MIOCIEACTBUA.

- BeISIBUTB IIPUYHUHbI ITOABJICHHUA HCTOYHHUKOB BOCIUIAMCHCHHA H
YCIOBHA UX B3AMMOKOHTAKTA C 'OPHOYHUM BCIICCTBOM.

- YCTaHOBUTH BO3MOKHBIE IPUYHWHBI U IYTH PaACIPOCTPAHEHUS
roxkapa.

- Pa3zpaboTark cpeacTBa 3alllUTHI.

MeponpusiTust 10 MOKAPHON NPOPUIAKTHKE PA3ACIIAIOT HA!

- Texnuyeckre — coOII0IEHUE TTPOTUBONOKAPHBIX HOPM MPHU
MIPOEKTUPOBAHUM, YCTPOUCTBE U PA3MEIICHUU
AIEKTPOOOOPYIOBAHUS, OTOIICHUS, BEHTUJIALINH,
OCBEIIECHUS, 3AIIUTHI OT JEKTPOCTATUYECCKUX pa3psioB H
MOJTHUE3AIUUTHI U AP.




MeToabl moKAPHON NMPOMUIAKTHKH
(mpoaoJIsKeHue)

- 3KCHHyaTaHI/IOHHBI€ MCPOIIPUATHUA

— paBUJIbHAS DKCIUTyaTalus arperaroB U T./I. —
[IPABUILHOE COJEPXKAHUE 3[IAaHUUN, TEPPUTOPUU; -
CBOEBPEMEHHBIE MTPOPUIAKTUUECKHE OCMOTPHI, PEMOHTHI,
UCIIBITAHUA.

- OpraHu3aioHHbIE MEPONIPUATHS

— 00y4eHHE padOUnX U CIyKalluX MpaBuiiamMm

OKapHON 0€30MaCHOCTH; — CO3JaHHUE
TOOPOBOIBHBIX MOKAPHBIX APYKUH; — W3JIaHUE
MHCTPYKIIUH, IIAKaTOB (O MOPSIAKE paboTHI C
BEIECTBAMU M T.1I.); — MPOBEJCHUE

IIPOTHUBOIIOKAPHOIO MHCTPYKTAXKA, BHOBB ITPUHSTHIM.



MeToabl moKAPHON NMPOMUIAKTHKH
(mpoaoJIsKeHue)

- PexxuMHbIe MeponpusaATUs

— OTPAaHUYCHHUE, 3aPEIICHUE IIPUMEHEHUSI  OTKPBITOIO
OTHS, KYpEHHSI, CBAPOUYHBIX padOT; — paboTHI C
OTHEOITACHBIMH M B3PBHIBYATHIMU BEILIECTBAMH
O OPMIISIFOTCST CIEUANIBHBIM HAPSJIOM; — pa3padOoTKa
3BaKyallMOHHBIX MapIIPYTOB; — KOJIMYECTBO
BBIXOJIOB C KaXJI0TO 3TAXa HE MCHEE JIBYX.



CITACUBO 3A BHUMAHHUE



B3pbIB; OCHOBHBIC XaPAKTCPUCTUKH,

B3PbIBYATBIC BCIICCTBA
Bce mpoayKThl, ClIOCOOHBIE B3PbIBATHCS, J1€JIST:

1. B3peiBuarsie BeliecTBa - BB (TpMHUTPOTOIIYOJI, T€KCOT€H, TMHAMMUT)

2. B3peiBoonacHslie BeniectBa (BOB) - 3T0 ra30-TOMIHMBHO-BO3AYILIHBIC
CMECH, Ia3bl, IBLIN).

[Topaxaromue pakTopsl Ipu B3pbiBax BB - Bo3ayliHas yaapHas BOJIHA,
OCKOJKH B3pblBA M TEIJIOBOE Moje, a Ipu B3pbeiBax BOB.
IPEACTABISIOIINX CO00H OOBEMHBIE B3pBIBBI, €IIE MW TOKCHYECKOE

3aJIbIMJICHUE.
Bo3ayiiHasi yiapHasi BOJHA - 3TO 00J1aCTh CKATHS Cpelbl, KOTOpas

B BUJe chepuuecKoro cjosi pacnpocTpaHsieTcss BO BCe CTOPOHBI OT
MeCTa B3pbIBa.

YnapHasi BoJIHA XapaKkTepu3yeTcs U30bITOYHBIM JIaBJICHUEM U
JaBJIEHHEM CKOPOCTHOI0 HAMopa.




IloHsiTHE N30BITOYHOIO JABJIECHHUS B3PbIBA
A

A A

P AP, /

P D
A 4 A 4

>

>l

T, BpeMs

T T
¢ p

T - (hasa cxkarus; T, - (haza pa3psKeHUs.

PasHoCTh MEXKIAY MaKCHUMAJbHBIM J{aBJICHUEM Pq) BO
¢ponTe yaapHou BoOIHBI W armocpepHbiM P

HA3bIBAETCA M30BITOYHBLIM JAaBJICHUEM AP(b ya1apHOU

BOJIHBI.



Bo3aencreue (pakToOpoB B3pbIBA HA YeJI0BEKA

Pe3koe MOBBIICHUE AABICHUS BOCIPUHUMACTCSA KaK CUJIBHBIM yaap, a
CKOPOCTHOM HaIop CO3/a€T JOOOBOE JAaBICHUE, KOTOPOE IPUBOIAUT K
MEPEMEIIEHUIO TeJla B INPOCTpPaHCTBE. (CTEIEHb MOPAXKEHUSA YIaApHON
BOJIHOM 3aBUCHUT OT U30BITOYHOTO JIABJICHUSI.

N30b1TOUHOE 1aBaenue, klla —» IlociaencrBus

10 [ToBpexxaeHni HE HAOII0IaCTCHl.
20-100 KonTy3uu, TpaBMbI Pa3HOW CTEIICHU
TAKECTH.

boaee 100 JleTtanpHBIN UCXOT.

ITpu B3pbIBax B 30HE Y C NMpOUCXOAUT NOPAKECHUE JIFOAEU U
MIOBPEXKICHUE 3JaHUN U COOPYKEHUN.

Pa3iu4yaroT 30HbI: C1a0BbIX, CPEAHUX, CUJIbHbIX M MOJHbIX
paspylueHuil. bpu3aunTHOCTL - coco0HOCTH BB npousBoauTh
NPHU B3pbIBE MECTHOE AP00JIeHUEe TBEPABIX BEIIECTB.




IHopaxarouiye GpaxkTopbl B3pbIBYATHIX BElECTB

MN30bITOUHOE HaBJieHue AP b (xIIa) npu B3pbIBE 3apsAaa MacCou
G (Kr), pacnoJioKeHHOro Ha paccrosHium R (M), onpenensiercs:

3G G2 G

AP, = 95— +1300—.
R’ R
_ PazpyiiieHre 00bEKTOB
IlopaxeHue aroneun
A Caaboe, cpenHee, cHIIbHOE,
R, m paspyuieHue
R, M 5
2 JleTajbHBIA 4
3 — 3 IostHOe pa3pyuieHue
4 TpaBMbl, KOHTY3UH 2
5 pa3.quH0171“CTeneHn l 0 0 0 0 0 .
TSKEeCTH (JIErKue,
10] cpeanme, TsxéaBIC) 1 0 3 4 5 G, T




Cnpaska

1974 r - B3pBIB HA 3aBO/I€ B AHIVIMK: 3aBOJ] ITOJITHOCTHIO PA3PYIIIECH;
oopymminock 100 gomos; morunoiao 130 yenosek; paneno 70 ygen.

1979 r - B3pbIB HA Qaldpuke B [ epmanun; padprka MOITHOCTHIO
pazpyiieHa; noru010 24 4eloBeKa; TAKEIO paHEHO 27 YeJIOBEK.

1988 T - B3pBIB BArOHOB CO B3PBIBYATKOU B I. Ap3amMace;
pazpyuieHo 190 qoMoB; morun6no 92 yemoBeka; paHeHo 25 yer.

1989 r - B3phIB HA NMPOAYKTONPOBOJIE B balkupuu: pa3pyiicH
Y4aCTOK KEJIE3HOU Aoporu; moruoiao 703 yenoBeka; TSKEIbIC

PAHEHUS U 0KOTH NOJIy4uin 677 denoBexk.




B3pbiBoomacHbIC BelIeCcTBA

B3pbIBOONIACHBIMM  CUUTAKOTCI CMECH C  BO3AYXOM
YIJICBOAOPOAHBIX Ta30B: METaHa, 3TaHa, IIpomnaHa, OyTaHa,
TUJICHA, MPONUIICHA, OyTHIICHA, alleTUJICHA, ITapbl OCH3UHOB,
BN, TAapbl KPacoK. Takue B3pbIBbI OTHOCSATCS K OOBEMHBIM.

B3pbIB MOKET MPOU30MTH, KOIJla KOHIICHTpALUs ra3o00pa3HOro
BEILIECTBA JICKUT B MpEAciiax HUXKHETO W BEPXHETO MOPOTOB
B3PbIBAEMOCTH, a JIJIS MIBUJIEH - HUXKHETO TTOPOTa.

3onbl YC npu 00bEMHBIX B3pbIBAX

1. JleronamuonHasi (Opu3aHTHasi) 30HA, B KOTOPOM CKOPOCTH
pacnpocTpaHeHusi BOJHBI cocTaBiager n*1000 m/c, mMakcuMaiabHOE
nagnenne 1700 xlla, a pagmyc 30HBI R, (M) 3aBHCHT OT KOJIHYECTBA
B3pbIBOOnacHou cMecu G (T):

R, =17,53G




30HBI B3pbIBA (IIPOAOJIKEHHE)

2. 30Ha 1eMCTBUS MPOAYKTOB B3PbIBA, OCKOJIKOB (30HA «OTHEHHOT0)
mapa), MakcumanbHoe nasnenue 315 klla, paauyc 30ub1 R, (M):

R,=17-R,

3. 30Ha 1edcTBUS BO3MYIHOM YIapHOi#l BOJIHBI; paanyc 30HbI R,(M):

R, >R,

4. 30Ha JeiicTBU TENJIOBOIO MOJIst; paauyc 30HbI R, (M):

R, =33 R,

TpoTHIOBLIM IKBUBAJEHT B3PbIBA MAapOTa30BOU CPEIbl OTPAKAECT
JOJII0 DHEPrUuM B3pbIBa, 3arpayuMBacMyl0 Ha (OPMHUPOBAHME YIApPHOU
BOJIHBI, 110 CPABHEHUIO C 3TOM XAPAKTEPUCTUKOU JJIsI TPUHUTPOTOIYOIIA.




Ilopaxkenue Jroaeun npu B3psise BOB

R, m R

- paInyC NOPAXKEHUS, M

A G - KOJIMYECTBO MPOLYKTA, T
170 |}
200 | 3
JleTaJIbHBIN UCXO0/
230 —|—
260 _|  TpaBMbl, KOHTY3UH
PA3JITHYHON CTEIECHU THAKECTH
290 (1érkue, cpeaHUe, THAKEIbIE)
| | | | | | | |

10 20 30 40 50 60 70 80



Pa3pyuienue 00beKTOB IPpU B3pbiBe BOB
R, m

A R - pagnyc nopaxxeHust, M

400 G - KOJIMYECTBO IIPOAYKTA, T
350 Paspymenus:

ciia0Onle,
300 CpeaHue,

CUJIbHBIC
250

IloJiHBbIC paspylueHUus
200
150
——t—t+—t+—+—F+—F G

10 20 30 40 50 60 70 80



