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PE3IOME

B cTatusiTa ce pasrnexgat HanpaBeHWUTe U3CneBaHNs Ha TOKCUYHUTE ra30Be OTAENsALWM ce OT npaxoobpasHuTe N eMyNCUOHHU B3PWBHM BELLECTBA 3a M3BbpLUBAHE
Ha B3puBHYW paboTy B NOA3EMHM YCMOBWS HEOMACHMW OT EKCMIIO3WMW Ha ra3 U npax

HanpaseHa e CbrocTaBka Mex[ly ABaTa METOA 3a M3CMEBAHETO M - CerallHis TpaauumoHeH B 40 — 120 nutpa 6omba v HoBMST MeToa B 142 m® kamepa.

OT “3BbpLUEHNTE HOBM M3CMeaBaHUS 1 MOMYYeHUTe pe3ynTaTi MoraT fja ce HanpaBsT CIeAHUTE OCHOBHW U3BOAM

1. W npu [BeTe M3NUTBaHW aMOHWEBO-CENMTPEHM npaxoobpasHi B3pMBHM BelyectBa ¢ Mapki "AMOHWUT’ 6 u “flasaput’ ce OTAensT 3HAYMTENHO MO ronemm
konuuectBa TokcuuHu rasoBe CO u (NO), 0T nocoueHUTE NpesenHu KonMyecTsa B HOPMaTUBHUTE AOKYMEHTH, CbOTBETHO cpeaHo 193 n 215 L/kg BmecTo

40-60 L/kg.

2. W npu gBata TMna aMoHWeBO-CENUTPEHN B3PUBHU BELLECTBA CE OTAENSAT 3HAYUTENHN KOMUYECTBA HUTPO3HW(30THM), CUIHO OTPOBHW Fa3oBe, KOUTO 3aMbpcsBaT
okonHata cpega. Teau rasose ce 0bpasyBaT, BbMpeku Ye W ABeTe BellecTsa ca ¢ kucnopogeH 6anaHc okono "0, T. e ca BanaHcupanu. W npu gsete n3nuteaHu
Mapky B3pUBHM BeLLeCTBa, obaye aarneye ce HaaxBbpnsaT A0MYCTUMMUTE HOPMM 3a TokckyHM rasose o1 100 L/kg

3. EMyrCHOHHOTO B3pWBHO BELLECTBO € Mapka “Enauut” 710 0TAens cpaBHUTENHO N0 Manki KONMYECTBA TOKCUYHW ra3oBe Mo BCska BEPOSITHOCT M Mopaay ToBa , Ye
B CbCTaBa My uma 12-13 % Boga.

4. Tlo BpeMe Ha 13CNeABaHNsATa Ce YCTaHOoBYM, Ye OCHOBHATA MPUYMHA 33 OTAENSHETO Ha 3HAUMTENHO MO roNeMN KONMYeCTBa TOCUYHN ra3oBe OT T.H. banaHcuparu
B3pWBHM BeLLecTBa C kucropogeH banaHc okono “O” e Bb3geiicTBMETO Ha HOBOOTKpUTMS “L” hakTop BbB B3pMBHATa XMMUYecka peakums. MacnegsanusiTa Bbpxy
T031 “L” dhakTop NpogbmkaBat 1 noHacToseM. BnnsHneto Ha “L” dhaktopa BbpXy TpUTE U3NUTaHU B3PWBHM BELLECTBA € NOYTU €OHAKBO.

lMpaxoobpasHuTe W eMyNCUHHA MPOMWLLAEHN B3PUBHM MopTupaTa ce noctaBf npoba OT M3NWUTBAHOTO B3pUBHO
BElleCTBA MpedHa3Ha4YeHN 3a K3BbPLUBAHE HA B3PUBHM BELLIECTBO KaTo Ce ocUrypsiBa NiTbTHOCT (p) okono 1 g/em?,
paboTy B NOA3EMHY YCIOBIS HEOMACHMW OT EKCMNO3uK Ha ras v
npax, KakTo 1 3a paboTta Ha OTKPMTO, KOUTO CE M3MOn3yBaT B KonmuecteoTo Ha M3NWUTBAHOTO B3PWBHO BELLECTBO B TE3N
Hawata CcTpaHa Ca  aMOHWEBO-CESNIUTPEHUTE  B3PWBHM cnyyam e ot 20 go 40 g. 3a MHMUMMPaHE Ha W3NMTBAHOTO
BewwectBa “AMOHMT™-6 1 “Tlasaput’, KaKTO U EMyNCUOHHOTO B3PWBHO BELIECTBO Ce M3Mon3yBa enekTpogeToHaTop OT
B3puBHO BelwecTBo “Enauut” 710. HyneBa CTereH, KOMTO Ce nocTaes B npobata. 3a usbsrsaHe

Ha paspyweHusTa Ha BombaTa cblaTa, cnej 3aTBapsHe ce

CobrnacHo aencreallute HopmaTusHu JokymeHTy (BOC, OH) BaKyymMupa 4pe3 Bakyymnomna, kato ce otbensssa ocTa-

TOKCUYHWTE ra3oBe OTAENSALUM Ce Npu B3puBsBaHe Ha 1 kg oT TBYHOTO HansiraHe. Crieq B3pMBABAHETO Ha M3NUTBAHWS 3apsif

TE3W B3pWBHU BELLECTBA Ca OT nopsigbka Ha 40-60 L ycnoseH ce B3Ma npoba OT rasoBeTe B HeS, KaTo Ce U3nonaysar JBa
BbrepoaeH okuc (CO). meTojaa.

CbrmacHO W3MCKBaHMSTa BLBEAEHW B [ENCTBYBALLMS IMpn mbpBus ce B3Ma npoba ¢ BakyymupaHa nuneta, KosTo
MpaBunHuk no besonacHoctta Ha Tpyaa npu B3pueHuTe creq ToBa Ce paspexna HEeKOSKOKpaTHO 3a HamansBaHe Ha
pabotn(un215.) 3a pabota B Nog3eMHM YCroBuUst Ce Jonyckat KOHLIEHTpaLMSITa Ha TOKCUYHUTE ra3oBe.
caM0 B3pWBHM BeLlecTBa, kouTo oTaensT 4o 100 L TOKCHuHM
rasose npeusumcnenm B ycnoseH CO. [log 6anaHcupaHu IMpu BTOPUS METOA pPa3pabOoTEH OT HAC B HATWUCKO ONOpHaTa
B3PUBHW BELUECTBA Ce pa3bupa TakuBa C HyNeB KUCMOPOAEH kamepa (bomba) ce nycka aTMocepHus BB3AYX KaTo
BanaHc. HansaraHeTo ce U3paBHsBa C BbHLUIHOTO. Cried ToBa OT Cba C

Taka paspefeHuTe rasose ce B3uMa npoba ¢ Bakyym nunetu

MeToguTe npunaraHu 3a onpeaensHe Ha KOMYECTBOTO Ha WK CbC CneumanHu anapatv ([perep M Op.) 3a OWMPEKTHO

TOKCUYHWUTE ra3oBe OT npaxoofpasHuTe B3pUBHM BELLECTBA ONpefensiHe KONMYECTBOTO Ha TOKCUYHWUTE ra3oBe OTAENEHM B
CbrMacHO AeiCcTBalLMTE B CTpaHaTa HOPMAaTMBHW LOKYMEHTU kamepara.

ca cneghuTe: (cur.1).
KonuyectBoto Ha oTgenswmte ce oT 1 kg B3puBHO

ManonayBat ce Marnku HaTUCKO OMOpHM kamepu (6ombu) ¢ BELLECTBO TOKCWYHU ra30BeTe ce onpenens no dopmynara:
obem ot 20 go 120 nwutpa. B TAX ce mocTaBaT Manku Liconen= X.1000.V, L/kg
pebenocteHHn mopTupyn ¢ kaHan 30-40 mm. B kaHana Ha 100. 9 (1)

21



Kambyposa I'. M3CITEABAHE HA TOKCUYHUTE FA30BE OT [IPAXOOBPA3HU 1 EMYIICUOHHW BB ...

KbOETO: X € NpOLeHTHOTO cbabpkaHne Ha CO u (NO ) BbB
Bb3AyXxa B kamepata

g - TernoTo Ha npobaTa OT B3pMBHO BELLECTRO,

V - obem Ha cbaa, L
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Queypa 1. Manka kamepa (6omba) om 40- 120 L
1-kamepa; 2-mopmupa, 3-3aps0 om BB; 4- en.0emoHamop

OT TaKka onpefeneHnTe KONMYeCTBa creaga fa ce 13Bagat
rasoBeTe OTAENsILM CE OT U3N0JI3yBaHNS eNneKTPOAETOHATOP U
OCTaTbKbT Ce npueexga kbM ycnoseH CO no cnegHata
chopmyna:

Yen. CO=LCO+ 6.5 L (NO,) , Likg 2)

Taka onucaHuTe HaKpaTKO MeToau 3a u3cneaBaHe AaBat

W3KPUBEHM pes3ynTaT¥ UM WUMaT  CreAHUTE  OCHOBHM
HeJoCTaTbLM.
1. W3nuTBaHOTO  KOMMYECTBO  B3PWUBHO  BELLECTBO €

W3KIKOYMTENHO Marmnko W He MOXe fAa pafde peanta
npefcTaBa 3a WUCTUHCKOTO KOMKMYECTBO TOKCUYHW rasoBe
OTAensLM Ce NpU HEeroBOTO B3pUBSIBaHE

2. VanuTBaHETO Ce M3BLPLIBA MpU  BaKyyM,
W3CneaBaHWs MOHACTOSILLEM Ce  W3BbpLUBAT,
cnewuparnHn Lenu.

3. YcroBusiTa Ha W3NUTBAHETO Ca [fanedye OT peanHuTe
YCMOBMSI 3@ M3BbpLIBAHE Ha MPOMULLNEHUTE B3PUBHU
pabotu.

KaKBUTO
HO 3a

C uen n3sAcHsBaHe Ha UCTWHCKaTa KapTuHa Ha MexaHu3ma
3a OTAEnsHe Ha TOKCWYHWTE ras3oBe OT npaxoobpasHuTe U
€MYIICMOHHM B3pWMBHM BeluecTBa 3a pabota B MOA3EMHU
yCrnoBus OT Hac e pa3paboTeHa HoBa MeToauka. 3a LenTa ce
W3non3yBa ronsiMa HaTUCKOOMOPHA Kamepa, B crnyyas C
pasmepu 5x5x5 m u BbTpelleH obem 142000 L unu 142 m®. B
TO3 CMyyau He Ce MpaBK BakyyMm, KaTo M3NUTBAHETO Ce
“3BbpLUBA B BNU3KK 10 NpaKTUKaTa YCIoBKS.

Ha d¢wur. 2 e pageHa cxema Ha u3nonsyBaHaTta HoBa
HaTUCKOOMOPHa kamepa

Kato ocHoBa Ha HoBopaspaboTeHaTa MeToAuKa MOCHyXuxa
CNEAHUTE OCHOBHY MPUHLMMK;
1. ManuTBaHoOTO B3PMBHO BELLECTBO Aa Gbae B KOMMYECTBO
o1 500 go 1000 g
2. VanuTBaHETO Aa Cce M3BbPLUBA NPW PasfM4HW YCIOBUS,
KaKTo cne/ga:

- 3apsiq B CBOOOAHO MPOBECEHO CbCTOsHWUE BbB (habpuyHa
OMaKOBKA Ha M3NUTBAHOTO B3PUBHO BELLECTBO

- 3apsAn noctaBeH B AebenocteHHa CToMaHeHa Tpbba
cBo6O/IHO NpoBeceHa B kamepaTa

-

2

Queypa 2. HamuckoonopHa kamepa om 142 m®

1- kamepa; 2- 3apsi0 OM 83PUBHO BEUIECMBO
3. 3a wn3mepBaHe Ha pesynTaTMTE OT M3NMUTBaHMsATA Ce
u3non3ysa  HOBa  CbBPEMEHHAa  anapatypa  3a
€[JHOBPEMEHHO OTYMTaHe Ha KOHLIEHTpaLMsTa Ha BCUYKN
TOKCMYHM Ta3oBe, a He Aa Ce M3Mon3yBaT pPasfnyHy
anapaTtypy 3a OTZENHUTE ra3oBe C pa3nuyHu KpUTEpMM 3a
TOuHOCT.3a UenTa Oelwe w3nonsyBaHa Y3aKkoHeHaTa
CbBpeMeHHa anapatypa Ha MwHuCTEpCTBO Ha BOAWTE W

OKorHaTa cpega.

Mpn Taka yTOuYHeHaTa MeToauka Osixa W3BbLPLUEHU
W3NUTBaHWA Ha B3pUBHUTE BellecTBa “AMOHUT” 6, “lasapuT” u
“Emynnt” 710.

Mony4yeHuTe peaynTaTi ca JaaeHu B Tabn. 1.

OT nonyyeHuUTe pesynTaTv OT U3BbPLUEHUTE N3NUTBAHNS MO
HOBaTa METOAMKA W MpU HOBWUTE YCMOBMS MoraT da ce
HanpaBsT CregHNTE OCHOBHM M3BOAM:

1. U npn [OBeTe W3NUTaHM aMOHWUEBO-CEMATPEHM MPaxo-
00pasHu B3pMBHM BellecTBa C Mapku “AMOHUT” 6 W
“Nazaput” ce OTAENAT 3HAYUTENHO MO rONEMU KONMYecTsa
TokeuyHn rasose CO n (NO), oT nocoyeHuTe nmpepenHu
KOnM4ecTBa B HOPMATUBHUTE [OKYMEHTW, CbOTBETHO
cpepHo 193 n 215 L/kg Bmecto 40-60 L/kg

2. W npn gBata TvMna aMOHMEBO-CENUTPEHU B3PUBHK Be-
LecTBa Ce OTAENAT 3HAYUTENHM KONMWUYECTBA HUTPO3HM
(a30THM), CMNHO OTPOBHW ra3oBe, KOUTO 3ambpcsBaT
OKomnHaTa cpefa. Teau rasose ce 06pa3yBart, BLMPEKN Ye 1
[BETe BELLECTBA ca C kucrnopoaeH banaxc okono “O”, T. e.
ca GanaHcupaHu. W npu ABeTe W3NMTBAHW Mapku B3PUBHM
BellecTBa, obaye [aneye ce HaOXBbLPAAT AOMYCTUMMUTE
HOpMK 3a TokcuuHM rasose oT 100 L/kg

3. EMyNCHOHHOTO B3pWBHO BellecTBO ¢ Mapka “Emauut” 710
OTAENs CPaBHWUTENHO MO Masku KONMMYECTBA TOKCUYHM
ra3oBe Mo Bcsika BEPOSITHOCT W MOPaam TOBa, Ye B CbCTaBa
My uma 12-13 % Boga.

4. He ce yctaHOBSIBaT 3HAYATENHM pas3nuuMs OT TOBA Janu
M3NUTBAHOTO B3PMBHO BELLECTBO Ce B3puBsBa B CBOGOAHO
NMPOBECEHO CLCTOSIHWE B CODCTBEHATA CY OMaKoBka UM e
noctaBeHo B aebenocTeHHa cToMaHeHa Tpbba T.e. U Npu
JBaTa Cyyast OCHOBHWTE MpeauLIHM u3Boam oT 1 fo 3 ca
BanuaHN.

FOANIIHMK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Puncku’, mom 46 (2003), ceumnk II, JOBMB U MIPEPABOTKA HA MUHEPATIHW CYPOBUHA

21



Tabnuua 1. PesynTaTit OT M3NUTBAHMSTA 3a TOKCUYHM ra3oBe B rofisiMaHaTUCKOOMOpHa kamepa

Pesyntatu
No no peg bpon Ha Konnyecr.
Bug Ha BB uanut. | Hauan.BB,g CO L/kg NO4L/kg Yen.COL/K
g
AmoHnT6 32mm1.
OTKpHT 3apsig 3 700-1000 33,01 25,14 196
B cTom.Tpb6a 1 600 46,39 21,06 183
1.1
1.2
CpegHo 4 700 36,36 24,118 193
Nasaput 65mm2.
OTKpMT 3apsig 3 500 21 ,86 29,694 215
2.1
Enauur 7103.
OTkpuT 3apsg 2 740 15,35 6,654 59
B cTom. Tp'bﬁa 2 740 45,06 4,965 78
3.1
3.2
CpegHo 4 740 30,20 5,827 69

MocoyeHnte B Tabm. 1 pesyntat ca KoperupaHu ¢
TOKCUYHUTE ra3oBe, OTAENSM Ce Mpu B3pUBSBAHETO OT 1
Opoit  enekTPOAETOHATOP, KOMTO MW3NUTaHW CbC CbluaTa
anapatypa ca cpegHo 0,14 L/kg ycn. CO Ha 1 6pon
eNeKTPoLeTOHaTOP.

Mo Bpeme Ha M3CneABaHMsTa Ce YCTaHOBW, Y& OCHOBHATa
NpuyMHa 3a OTAENSHETO Ha 3HAYUTENIHO MO rornemu
KOMWUYecTBa TOKCMYHM ra3oBe OT T.H. HanaHcupaHW B3puBHU
BeLLeCTBa ¢ kucrnopogeH 6anaHc okono “O” e Bb3aencTBUETO
Ha HOBOOTKpWUTMA “L” (hakTOp BBB B3pUBHATA XUMUYECKA
peakuus.M3cnegsaHuata  Bbpxy  To3M  ‘L"  dpakTop
npoabikaeaT M moHacToswem. BnusHueto Ha “L” dbaktopa
BbPXY TPUTE U3NUTaHW B3PWUBHI BELLECTBA € MOYTH e4HAKBO.

/3BbpLueHnTe HOBW M3CNeaBaHNs nokaseart, Ye mallabHus
(haKTop W HOBUTE METOAM 3a U3MEPBaHe AaBaT 3HAUMTENHO Mo
pasnnyH1 CTONHOCTY Ha OTAENALMTE CE TOKCUYHMW ra3oBe npu
B3pWBHUTE XMMUYECKM peakumu. ToBa Hamnara M3BbPLUBAHETO
Ha ronaMm 6poit HOBW M3CnedBaHMs 3a BAWSHWETO Ha Tes
(hakTopy BKMIOYMTENHO W HOBMA “L” dpakTop. Bewuku Tesm
nscneaeanus Tpsabea fa ce npunarat npu paspaboTBaHETO U
OLeHKaTa Ha AeicTBYBaLLM 1 HOBU MapKu B3PWUBHMW BELLECTBa
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[omnycHaT 10 ynoTpe6a 3a NpoMULLNEeHN B3puBHK paboTi. C
TOBA Le Ce pellaT eaHa 3HAYMTENHa yacT OT BbNpocuTe 3a
OTPULATENHOTO BMMSIHUE Ha MPOMULLIIEHUTE B3PUBHU PaboTy
BbpXY OXpaHaTa Ha Tpyaa, KakTo 1 BbpXy OKONHaTa cpefa.

lMonyyeHnTe pesyntaty cnedsa fa ce B3emaT BNpeasna U
[a ce 0TpassT B HOPMATMBHWUTE LOKYMEHTW OENCTBYBaWy B
Penybnuka Bbnrapus, B 0byueHneTo Ha cneuuanuctute B
obrnactta Ha B3puBHaTa TEXHWKA W TEXHOMOTUS, KaKTo W B
OlleHKaTa M MepkuTe 3a HamansiBaHe OTAENsHETO Ha Teaw
BPEAHM eMUCUM B OKOMHATa cpeaa.
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Kambyposa I'. M3CITEABAHE HA TOKCUYHUTE FA30BE OT [IPAXOOBPA3HU 1 EMYIICUOHHW BB ...

IMpenopbyaxa 3a nybnukysaHe om kamedpa
“Omkpumo pa3pabomeaHe Ha NOe3HU U3Konaemu U 83pUSHU
pabomu “, MT®
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STUDY ON TOXIC GASES RELEASED FROM POWDERED AND EMOULSION TYPE
EXPLOSIVES USED IN UNDERGRWOUND BLASTING

Gergana Kamburova

University of Mining and Geology

“St. Ivan Rilsky”

Sofia 1700, Bulgaria

ABSTRACT

The article describes the tests performed on toxic gas emissions of detonated powdered and emulsion explosives for work in underground conditions, not hazardous

for explosions of gas and dust.

The study looked at and compared the two available methods for assessment of toxic gas emission — the traditional and presently used method utilizing 40-120 L

chamber and a new method utilizing 142 m*chamber.
The following conclusions could be drawn from the obtained results:

4.  The two tested ammonium nitrate type explosives makes “Amonit 6” and “Lazarit’ release substantial amount toxic gases Carbon Oxide (CO) and Nitrogen
Oxides (NOy), 40-60 L/kg, exceeding the regulatory allowed 193 and 215 L/kg respecitvely.

5. The two ammonium nitrate type explosives emit considerable amounts nitric gases, which are extremely poisonous environmental pollutants. These gases
are formed even though the tested explosives are balanced, i.e. have an oxygen balance close to zero. Both explosives, however, far exceed the allowed

100 L/kg toxic gas emissions.

. e emulsion explosive Elacl emits relatively less toXIiC gases, probat ecause It contains 12- 6 Water In Its composition.
6. The emulsion explosive “Elacit 710" emits relatively less toxic gases, probably b it contains 12-13 % water in its compositi

7. The conducted tests determined that the substantial toxic gas emission by the balanced explosives is caused by peculiar, newly discovered factor “L” in the
chemical reaction. This factor affects all of the tested explosives almost uniformly. Factor “L” is currently being studied.

The most commonly used in Bulgaria industrial explosives
designed for both surface and underground, not dangerous for
gas and dust blasting operations are the powdered ammonium
nitrate type explosives “Amonit 6” and “Lazarit’, and the
emulsion explosive “Elazit 710”.

The Bulgarian regulatory documents (BDS, ON) stipulate that
the allowed toxic gases released at detonation of a kilogram of
the above named explosives are in the range of 40-60 L
conditional carbon oxide (CO).

Explosives emitting more than 100 L toxic gases recalculated
for conditional CO are not permitted for work in underground
conditions by the Bulgarian Regulations for Labor Safety in
Blasting Operations (article 215). Balanced explosives are
those with zero oxygen balance.

The existing method for assessment of emitted toxic gases
from powdered explosives is shown on Figure 1. In a small
compression chamber (bomb), having volume from 20 to 120
liters is placed a small thick-walled mortar with 30-40mm
groove. The sample of the tested explosive is placed in the
groove. For best results the density of the sample (p) should
be about 1 g/cm?® as the tested explosive is between 20 and 40
g. Initiation is conducted with electric detonator of zero degree.
In order to prevent damage to the chamber, it is sealed with
vacuum pump, as the remaining pressure is carefully noted.
Following the blast, the gas is measured using one of the
below described techniques.

In the first technique, the gas sample is taken with vacuum
pipette, which is refilled several times in order to reduce the
concentration of the toxic gases.

The second, the atmospheric air is let into the chamber as
the pressure is being equalized. Next, from the rarefied gas in
the chamber is taken sample using vacuum pipette or other

specialized apparatus (e.g. Dreger) for direct determination of
the toxic gases discharged in the chamber.

\

d
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Figure 1. Small Chamber (bomb) 40- 120 L
1-chamber; 2-mortar; 3-explosive; 4- electric detonator

The quantity of gases emitted from a kilogram explosive is
determined by the formula:

L(CO,Nox): (X 1000)(V , L/kg
(100)(g) (1)
where:

x is the percentage amount of CO and (NOy) in the chamber
g is the weight of the sample explosive, g
Vis the volume of the chamber, L.

From the so determined gas quantity, the gases resulting
from the electric detonator being used are set apart and the
remainder is transformed to conditional CO using the following
formula:

Conditional CO = LCO+6.5 L (NO,) ,L/kg (2)



The examined techniques, however, provide inaccurate
results due to the following problems:

- The quantity of the tested explosive is extremely small
and the method does not give realistic idea of the true toxic
gases emissions at detonation;

- The test is performed in vacuum, however that is not
suitable for this type of assessment;

- The testing conditions does not correspond to the actual
conditions in which industrial blasting are conducted.

To compensate for the shortcomings of the discussed
techniques and in order to obtain a realistic idea of the
mechanism of toxic gas emission in underground conditions
we have developed a new method utilizing large compression
chamber, with measurements 5x5x5 m and interior volume
142000 L or 142m?. This method does not involve vacuum and
the testing reflects real world conditions.

Shown in Figure 2 is the new compression chamber.

Figure 2 Compression Chamber (142m?
1. chamber; 2- charge explosive

The newly developed method is based on the following
conditions:

a. The quantity of the tested explosive is in
the range of 500 to 1000g
b. Pole blasting tests are performed on:

1. Open charge in original manufacturer package
2. Charge placed in thick-walled steel pipe

Tabl 1. Results from toxic/gas study| by-the new methodology
Results
Quantity of
ype EXN Test No. 1 Explosive, g CO L/kg NO, L/kg Cond.COL/
No kg
Amonit6 32mm1. |)
Open Charge >@ 700-1000 33,01 25,14 196
In steel pipe 1 600 46,39 21 ,06 183
1.1
1.2
Average 4 700 36,36 24,118 193
Lazarit 65mm2.
Open Charge 3 500 21 ,86 29,694 215
2.1
Elazit 7103.
Open Charge 2 740 15,35 6,654 59
In steel p|pe 2 740 45,06 4,965 78
3.1
3.2
Average 4 740 30,20 5,827 69
1. Modern equipment with capability to simultaneously Nitrogen Oxides (NO,), 40-60 L/kg, exceeding the

measure the total concentration of total toxic gases is
being used, eliminating the need for various apparatus with
different accuracy requirements for the different gases. For
the purposes of this study we have used the licensed
contemporary equipment of the Ministry of Environment
and Water.

New round of tests were performed on the powdered
ammonium nitrate types “Amonit 6", “Lazarit”, and the emulsion
explosive “Elazit 710" wusing the just described new
methodology. The obtained reults are given in Table 1.

The toxic gases study by the new methodology leads to the
following basic conclusions:
= Found was that the two tested ammonium nitrate type
explosives makes “Amonit 6” and “Lazarit’ release
substantial amount toxic gases Carbon Oxide (CO) and

regulatory allowed 193 and 215 L/kg respecitvely.

. Both “Amonit 6” and “Lazarit” release large amount nitric
gases, extremely poisonous heavy ecological pollutants.
These gases are formed even though both explosives have
oxygen balance of around zero, which means they are
balanced.  Furthermore, both  tested explosives
considerably exceed the regulatory standards for toxic gas
emissions of 100 L/kg.

= The emulsion explosive make “Elazit 710" releases
relatively less toxic gases, probably because there are 12-
13 % water in its composition.

= There was not significant difference for tests conducted
on explosives in original manufacturing package or placed
in thick-walled steel pipe. Either way the above mentioned
conclusions are valid.



The values presented in Table 1 have been corrected for
toxic gases released during blasting by the electric detonator,
which tested with the same apparatus, are on average 0.14
L/kg conditional CO.

Based on the conducted tests determined was that the
substantial toxic gas emission by the balanced explosives is
caused by peculiar, newly discovered factor “L” in the chemical
reaction. The factor effect is almost equal for the all three
tested explosives. The study of this “L” factor is an ongoing
process.

The conducted study suggests that there is significant
difference in the toxic gas values obtained by using the
traditional and the newly developed methods. Extensive
testing and investigation of the new “L” factor is also essential
in the development and assessment of new makes explosives,
permitted for industrial blasting operations. Serious
investigation of these issues will facilitate resolution of many
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current problems caused by the negative affects of industrial
blasting on work health and safety and the environment.

The results obtained from this study should be considered
and incorporated in the Bulgarian regulations, in the training of
specialists in the area of blasting techniques and technology,
and in the assessment and measurements for reducing
harmful emissions in the environment.
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