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Ammonium Nitrate Emulsion (Bulk Emulsion)

PV EXPLOSIVE (THAILAND) CO., LTD

ADUDUATY 17lla~l’l : PV EXPLOSIVE(THAILAND) CO., LTD
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Process In manufacturing
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Cooling
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Bulk Truck
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- Emulsion structure v
Droplets of

Emulsion is only
1-2 micron In size

Each oxidizer 1s
protected by a thin film of
fuel, about 0.1 micron in thickness
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‘Emulsion Properties : \Water -resistance "
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Emulsifier

.

Wax/oil

Each oxidizer droplet is protected by
a thin film of oil/wax == \Nater

resistance
)




charging
of bulk
directly
into
blasthole

Use of Emulsion Bulk as column charge!
Bulk is transported in truck to quarry
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Major reasons:-

1. Blast pattern expansion
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Usually expansion is 30% upwards; due to..........
Emulsion Bulk higher in density & energy

more rock Iin a blast




Less drilling

8 holes 6 holes

™~

MINING

Pattern expansion means==p>|ess drilling or
more holes to blast with same drilling

e.g. Saving: (8 x18m) - (6 x 18m) = 2 holes @18m =36 drill meter
Kand less time, labour, machine operation, diesel, parts wear/tear, explosives -
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Burden x Spacing

7.0 bNRT x 10.0 LURAT
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Bulk Emulsion ANFO

6.0 LHUAT X 8.0 LAY

Depth 17 LWRT 17 LNRT
Quantity/Drill Hole 1,190 AL.N. 816 ALl N.
Increase 46%
Powder Factor 0.14 NN./A1 0.19 NN./A1
Decrease 26%

a a o = .4 = o o
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With truck to pump b

directly into blast holes,
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/ Need not flush any wet holes

Resistance

= Good Water
Resistance

= Poor Water

—\Water Resistance

EMULAN : Nitro Nobel

 Emulite > 60% + ANFO
= Excellent Water

Hose  Emulite < 60% + ANFO

 Emulite <40% + ANFO

— BULK EMULSION




4 Complete water- proofmq of Emulsmn Bulk O
e MINING
ANFO Bulk
Needs plastif; completely
sausaging | water-
Explosiv I
to water- nends o work proofing
I h i
proofing e {
getting onto rock FU | |
coupling
&
iImmediate transfer
of energy during detonation
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ANFO-
manual
Work,
slow

_ _ N
Mechanical charging MINING

Bulk -
mechanical
Pumping
fast

|_ess labor intensive!
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A | ®PF fiaendn (0.14 nn./e)
® ANN170UENE Pattern MENIANN
* anfiuYL UATLIAT IUNNTIANE
v &I 091 ndl = 1

* ufitTyunzasinlungu Wesanny a.w. §annan
11 (1.1 - 1.3)
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Bulk Emulsion ANFO
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* (NN AN URUN LT AN LAZ ININDINAN

® PF 0.19 NNn./p1%
* Jeazaneninli
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di 1 (% a 6 o o =
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NNSANUIUNANTENUNLNARNNNNSTZLLA
* ANNLTIBYNIAGIFR (Critical Peak Velocity)
* LSIANAMAINTA (Air Blast Overpressure)
oS a |
#1“uaq (Fly Rock Potential) C gﬁj
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General Profile
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GENERAL PROFILE
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ELECTRICITY GENERATING AUTHORTY OF THALAND

PASAK JOLASID HYDROPOWER PROJECT

PEHP—OW—EN—27
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STA. 0+000.00

o __ 8TA 0+009.00
o +

_STA. 0+03465

STA. 0+064.50

POWERHOUSE ORIGINAL GROUND LINE

TAILRACE CHANNEL
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UFunausyiiinuauiaydusuiaiu 23,700 au.u.
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Rusiu RQD (Rock Quality Designation)
1nnI1 50% Aau DP-1 unnnan
30% ‘1/]‘1/15111 DP-2 uagnu1nnin 25%
nuau DP-3 (wnuummnmuau DP-

isyeiu 14 - 20 u. s0A. mamnuutﬂuuuum Lila

U wazaga @1 ROD daanin 50% vmau DP-4

NARNTAA MINING
3181113 ANSLANZRITIALAaUIUINAN 2545 AsLANgRINALAaUTgUaU 2546
NRNLIANY DP-1 DP-2 DP-3 DP-4 DP-5 DP-6 DP-7
sAuAULAN* | 23.879 26.376 32.904 31.299 31.977 32.024 32.146
N TeiAu* 20.8 23.3 26.4 - 26.0 25.5 23.6
SYAUNLIAU 20.8 22.3 25.9 22.3 | 23.0 | 25.0=t=u200ra
aadnealy | luiunagaiwielunaie A1 uviudafiufiediu Rhyolite aninuaniktn wweunn

11NN

50% viviay DP-5

2£i5v147319 20 — 60% 7

1“au DP-6 wagsening

12 — 50% Anau DP-7

\*&d'\szﬁ’nﬁumm'ﬂu TN,

onN

3)
ity wammaauﬁusoﬁuﬁwgaﬁ 0.99x104 wamdmaanﬁusaé Rock mass '
RfUGU — 3.12x1073 afu./3u N UM RQD :

quality

nsduinly [vialdlu Turbulent flow Arnnsadia | Turbulent flow ¢ <29% very poor
RudAu 3.9-12.2 Iugeon&ﬂnb'i”uuqu DP-3 25-50% poor

Wi laminar flow nsgeiu +12.9 swn.

A1AN5dN 0.3 — 0.6 lugeon 50-75% fair

75-90% good T
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1. shuntsnudaslusifludunisnazyii Field
Trial Test dvarasinsUfuid{auarumaInu
LANERU )

2. Msvinusiindvazansitumnuvbinnvalnsal
A5IIALKRA 2 74
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\ LARYAINNAIUDILFEN




4 N

MINING
IANIWRAAINH L%‘Q?J@Qﬂiéﬂqﬂ

ANBAUZANULR VNS ANLTIAUAA
(iadLuns/Iun)
Nodamage <50
Finecrack 100
Crack 150
Serious Crack 225

fiun: 9uddauag Langefors et al. (1958) a@1949%u Pijush Pal Roy, Rock Blasting
Effects & Operations, A.A. BALKEMA PUBLISHER, 2005, p. 94

'_,’,_.‘f-'?:‘?.,_',. "Sr =
< & ¢ Pijush Pabfiy’ B U0
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LAPINITLANZgNgYia PVC inalusnuanuduaz ey
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Line drilling

dia 3” @ 0.625 m MINING
UANUIFTINA5eLLA
([

wagtuas delay

T[T T 11

® 21 /LUNITIRANTTTLLA

10m s 10m
Trench
=15m Stemming
Sub drill Column charge = 0.2 — 0.6 kg
=0.36m

Bottom charge = 0.1 — 0.2 kg /
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No | id | note | svay PPV (diadLums/Iuni) AuAuasA PPV (Hz) 2R51L39§9&0 (g) Displacement (uu.) | dBL
(wues) | Trans. | Long. | Vert. | V sum | Trans. | Long. | Vert. | Trans. | Long.| Vert. | Trans. | Long. | Vert.
1 | 1 |aftPL| 67.32 - - - - - - - - - - - - - -

WNNEIE) — aft PL Aaqadnvadunagiatzldvia PVC INeantanssnuaInnggziin
- bef PL ApqadnanauLngiatzldvia PVC
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N199LA91%H PPV MINING
100 -B
PPV = K( D j
g e
JW
K =15,000 ”
B =-1.69 \\ N
- 10 RES SR e
=~ AN JEAN
E j\\o ’\\
> adSREN '\\
= —a119 <
=-169 BN
6\
L 2
3
0.1
1 10 100 1,000

Scale distance m/kg0.5
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1000
g 0—\&__*_0
o 100 R I
=]
o
5
> dBL=C,-C Iog( j
(@) /
@ 10
E C1 = 205, C2 = '43
.E
1
1 10 100 1,000

Scale distance m/kg0.33




n19Fauey PPV

PPV=K(SD)"-1.6)

Field Test 710 -1.69
Highly Confine 605 -1.60
Average 160 -1.60

0.600

0.500

0.400

0.300

0.200

0.100 -
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=¢=—Measured
=@ Revised Cal.
—fe=—Avg Cal.

=>e=Highly Confine




n19Fauey dBL

dBL=C1-C2 log(SD)
c1 c2
Original 160 25
Revised 205 43

160.0

140.0 A R

120.0

100.0

80.0

60.0

40.0

20.0
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=¢==\easured
== Revised Cal.

=== Original Cal.
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% d” dl v 1= v o 1Y di d” QI %

® mngﬂ@ﬂwmmuwmmﬂz VLQ\IE\I Bench I?l’ﬂ\‘i'i/]’]ﬂ’]ﬂ@’]ﬂ@ﬂ’]u INaNANUN b
1% o dIQJ dl dl o dy dl 1 09/
VLﬂﬁ‘zﬂ‘UW?lﬂQﬂ’ﬁ LW@‘V]@ZV]’]WHV]‘LI@@JU‘N’]

* AnnizanINuNUAIzATniaNdd HNgIANe

® HAIN17ANNUNULN LAZUINARANIT72ILANAN
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o Tilugiarzniinnin

v
o/ %

e Aouunnldluntineulenzssids afasn198autin Bench 19114

% 1 o a dl [ %4 3 v
® FHAINITAMNLNUEN TN9TEANaNIIHE N1TNABNUTIN Bench
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® Burden B = ((SGe/SGr) + 1.5) X De (Atlas Powder Company 1987)
B = szuzaingsuidaunsusmitesiiszidausnanieniiu : v
SGe = ANMNAWNANUNZUBITAYILLA
SGr = ANNONANNIZUDITL
De = awmdurnAudnaesyszida (39)
azlfiFAn Burden = 5.6~6 W yizawinriu 1.8 wms **luszey Burden 1093Usn4a0amtinnn

Anunizand Burden NlElusznanaunaiis usazgmaraudnaiAlndimesivae dseunn 2.5 09 3
HEE

® 479 1NfivaN3 Burden Tun1sAuansdne) Aa B = d (119)(Swedish Practice) @4 Burden azLyinfiu
2172 3 (WAT) = 3 (19)
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® Spacing 7¥8129EWINNUNT (Spacing) ABTEEENdIATEUdNN Jlanzsagiany dafsaINALsEas Burden

o/

AN Spacmg HANNANAUS AUAN Burden Aaa1A 1-1.8 911299 Burden m@mﬂmﬂumﬂ Fail

o/d

91
S = (1.0-1.8) X (B)
NS = ITATIEUINNUna (W)
1 % = a
B = 728 UINUUINIDZIANETELLALLDALLTN (‘vﬂm)

azlfiFn Spacing = 6 WATAWINAL 1.8 LWAS

9/
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® Stemming szaizn1stiatngsziiin NUNNZANAITNAT 9511979 0.7-1.3 111 28992812A1N
£ =X a . = = [~ dgj Y o d”
wiinnnegevidanunquan (burden distance) iseanadeuiduannisiugulsisam

T =(0.7-1.3) B
T =szaclunisilnilingssidn (W)
B = @zﬁmmwﬁﬁmﬁqgmﬁmLLmu@ﬂ (W)
azlfipn Stemming =3.92 WAviawiniu 1.2 wes
J =0.3xB

J = 92212284 Subdrill azlAvinAY 0.5 LWAT
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§Le1ZqINNITAIUIN sreizldasg
(LNRT) (LHR9)
Burden Juanganamii 1.80 1.00 ~ 1.50
Al

Burdensuiangiknn 1.80 ~ 3.00 2.20
Spacing 1.80~ 3.00 2.20

Stemming 1.20 1.20~1.50

Subdrilling 0.54 0.50

*% — = — J e Y —
KUNEIKG S:8:DIMSIUaguIlasmu@NUIKN:AuNUAMWWUNMKUGIS:I0G /
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N17ANUINIUIAN UFNNudngsvidanazldsegians MINING
Qi9/ di = v
NRAINITNALNALLIAYIN Bench

® @1 Powder Factor N lflnevialiudnazagn 0.15-1.50 NN./ALLLNAS

o Avundn PF AlEReasnarantassfawing 0.30 NN /AL Luns
® qnanInKtneulnIglanzsziiia
Burden =2.20 LlNAT
Spacing = 2.20 AT
Density PAIFURMUAT 2.2

H ANANTBNZIANT = 5.50 LHA3

- Weiuun PF =0.3 wha azatunsnaunsmnilannndagsvidanld dazminiu 7.99
nn. A9 1 1A

- 1B31s PRIMER - 7114 azfiasiiaenwasianisnszfuile tneldat) 2-5% ansils nnslddiasldl
aznliinani1gsziiaaanu liftn dquuinatnan I nutnrazlgaussidalssunne

0.75~ 1.0 nn. l?iﬂﬂ’)’]ﬂdﬁl’]’)glﬂ’]g 5.50 ~ 6.0 AT

- /
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v

o Anwuznisszide waznnaiadlendia Bench Indisnadiidindalnelive
® ANBUEUENGIU §1ANY 5.5 D9 6 LWAT IUIAFIANY 3 in

® Burden 2.2 LlUR7, Spacing 2.2 LHRAT

® ANWUTIBINIA 8719 4 AT LEUNIUAUEINANY 3 i

e alFA1FuNms 18,000 AL LTURLNAT

WINAHONANNIZLBY ANFO =0.8 NFU/ALLLTURLNAT

o luneatnisaldilaling 14 Alaniu wiuinilaasanszaauilauazfuiuiian ag
anunnldijalsies 10 D9 13 Alaniu sia 1 via

o wnAald Primer @nld 2 uvavze 1 Alanfu weasanmuszsdauuvieananild
aunsonsanijaanaamanilszann 9 ~ 10 Alanfusiauyia

WIEaziiuAl PE Aldannnigseidauuyldviaazlfwindy 0.33 090.4 AnJ/au.u. 49
- e Y
WNeanaannsn A eunwldn PF 0.3 nn/au.u.
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e AouuinazldluLBinouninialantii Bench Bauiagnan uazldlunisan

ddo

seiiin luglanznilnin

1 ) dl9/ in o 1 a a a 1% 1
® LL@%GLu@QuﬂW?ﬁ‘tLUWV]Wﬂﬂﬂ’]?@ﬁ\lLﬂEI’Jﬂ‘LIﬂ’W PF #111an mmm’lﬂmmmaqmu
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ADNNTRAMTLLM LL‘]_I‘]JGL‘SI]QQ

* JpauIAANANEBgIAny UenRtsrunns 5.50-5.80 AT
® uianz Bench 49 5 A3

® Burden 2.5 D4 3 LuAS

® Spacing 2.5 04 3 1AT

* fnneuUIAEUENUALINATS 3 TIATIENT 5 INAT MINAA stemming 1.5 LA
(Waviating)azanunnlaila e 9.3-9.5 kg. slans AN PF Alfaztyinriu 0.22
Tanfuslagnuiafiwmsnannelidundiitianaazinliinanissziiinaanunly

n
ANA (AN PF AZANa)




\

An19dnsziinnuLlEgs MINING




N19LEF8N Primer MINING




NNFLFTLINDIERTELTIA MINING




N131999 ANFO a4 lugadnsciiin MININE




N13:ALNNGY MINING

IS

/




e

N7 4RI ATELLAAINQNLANY

™~

MINING




e

=\ o a U
AFRN LLF%‘EI‘LI Neuni19enszilaklU yie

AR E L A EEAS AN GifgN

n1sanssiiauyldne

nisanszilauuLlEg

MINING

™

fom | ® awnsntlasiuiingy Wing ANFO 14 * {lagriutiniing ANFO ldaunils
Y o = a dl 1 o 1 % a v
* {lasriunnsanaipannantasiunaglu | ® dszudnndinisdnseiinuunldva
FIRREARITY
* dpszilindnendn 9mEINdn
* ANNNIDALAN WTAUIINATUNITzLTR
THAnudnusugn
faide | ® AldaneLNg * 1hanaidmuding ANFO 16 winifings

qI/ = =
59 viralauniuun luglany
® N128ATLIUARNEN TN TZUIUNTEA
fleldne uazuinglanziinsu visalau

= o v a Y v [ %4 a
WUEIN AN AAIMNANTN 1N198 AT LA
U9
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