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Explosion Kills Worker, Injures Dozens

The Orange County Fire Investigation Unit completed its investigation and
determined the fire at at Verla International on Monday, Nov. 20, 2017 began
when static electricity caused the ignition of an ignitable liquid

Hexamethyldisiloxane

Flash point -6 °C (-30°C).

Upper explosion limit: 21,8 %(V)
Lower explosion limit: 0,5 %(V)

Electrostatic Explosion

https://www.nbcnewyork.com/news/local/Cosmetics-Plant-Explosion-New-Windsor-NY-
Police-460891983.html
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Standards and Codes of Practice

* NFPA 30 Flammable and Combustible Liquids ==
* TR 50404:2003 CENELEC

* |EC 60079 Explosive atmospheres —Part 32-1
Electrostatic hazards, guidance in relation to
"Containers and IBCs made of an insulating
material and jet cleaning”

,NIX'01 NN'ooInLVX: 60076-32 "7x ' 7N
'VVO MWN ID'0
The Standarda watiton of lrse @

* Solvents Industry Association (SIA) _—,,
guidance(2014) www.sia-uk.org.uk,including

Explosive atmospherss: Electrostatic hazards.
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Flammable Liquids

100 /

Not Flammable (too rich)

[ Spontaneous
ombustio

“CFlammablé

L_r—.
_— -y — -

Vapour concentration (% viv)

Not Flammable (too lean)

Flash Boiling AlT
Point FPoint

Temperature (°C)

Y

Applicable Examples: Solvents Storage, Reactors, Spray of Solvents



Substance

Carbon disulfide
Acetaldehyde
Diethylether
Decane
Acetylene
Hydrogen
Methanol

Diesel fuel
Tetrahydrofurane

Boiling -Auto

Point
°C
46
20

34,5
174
-84

-259

65

200- 360
64

ignition

temp.
°C
95
155
175
205
305
560
440

220
230

Explosion
limits in air

Vol%

0,6 — 60
4,0 — 57
1,7 — 36
0,7-5,4
1,5 — 82
4-77
6 — 50

0,6 - 6,5
1,9-12,4

1'7nnn 121>'0 N1an
D'?'77T 0'TAI 0771 7W NRIDN

Flash point
°C
— Acetone
<-20 .
— Acrolein
<-20
<20 — Benzene
46 — Carbon Disulfide
<<-20
— Heptane
<<-20
o — Toluene
>55 —-100
-20

1mlJ
0.1 mlJ
0.2 mJ
<0.1mJ
0.2 mJ
0.2 mJ
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IBC N2 °20

Intermediate Bulk Container-IBC
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https://www.bing.com/videos/search?qg=brazil+paint+fire&adlt=strict&view=
detail&mid=562E9105EEC75322BFCB562E9105EEC75322BFCB&&FORM=VR
DGAR
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The Streaming Current

Y
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The Streaming Current .NMpN '7w ploo'?Dn nouyn '-”}
| = k 10 (vVd)"
| = current, amps
;’:;Vsei;aégsi;g'ggmg’jm N717Y N7X D1IYLVN 7Y NTVVONUVPIR N7
n = exponent (~2) 77N 0'N¥NIN PY7TN 7TIRN TR DNXN7 DNAY
k = constant (~3.75)
Example: .n"3.||7n
V=10m/s; d=0.1m

[ b f I
DS o, formula NNXNA 'MIIAN NNX X' 'VVO YNYN NS
= 3.75x 10% amps DRI 0T 0T v DNImn
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ATEX certified for use in all
zones and temperatures.
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The Standard EN 1127-1 distinguishes thirteen types of ignition sources:
hot surfaces

flames and hot gases

mechanically generated sparks

electrical apparatus

stray electrical currents, cathodic corrosion protection

static electricity

lightning

electromagnetic fields in the frequency range from 9 kHz to 300 GHz

elect romagnetic radiation inthe frequency range from 300 GHz to 3 x 106 GHz or wavelength range from
1000Jm to 0.1 Jm (optical spectrum)

. ionising radiation

. ultrasonics

. adiabatic compression, shock waves, gas flows
. chemical reactions.

WO NOLULREWNE
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Rated forklifts

Rated forklifts are required even if flammable vapors are not normally present
(NFPA 505 -Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas of Use, Conversions,
Maintenance, and Operations)
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1)
2)
3)

Containers, drums, RIBC, etc.
Conductive or | Conductive or
Volume Conductive or d(I;SSi at?ve, w?th d?ssi atcll;ve w?th Non-
[L] dssivate 'H’P r lining 'H’P Llnin conductive
p thickness < thickness
2mm 2mm
V<2 Yes 1) Yes 1) Yes 1) Yes
2<V <5 Yes 2) Yes 2 Yes %) Yes 4
REquires
5<V <200 Yes 2 Yes 3 asSessment No
Requires Requires
200 <V Yes ? assessment assessment No

ontajner must be grounded.
| ‘ ' must%e grounded.

ontainer and liqui

For substances of group I|C (MIE is less than 0.2 mJ)container must be grounded.
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Fire detection system NA'OPX WY/UKR DT NDWN
Aspirating Smoke Detector (ASD).

T 7V 00" 7w NN TOHSE -Health Safety Executive
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Acrylonitrile,

Diethyl ether, Ethylen oxide,Carbon disulfide ¢
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*Ref IEC 60079 Explosive atmospheres —Part 32-1
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Charged object Capacitance [pF]'l Stored energy
(mdJ)™
Small metal items 1010 20 1102
(scoop, funnel, nozzle, ...
Small containers 10to 100 11010
(bucket, 501 drum)
Medium containers 5010 300 510 30
(2001 drum.,...)
Plant items 100to 1000 10 to 100
(reactors, ...)
Person 100 to 300 1010 30
Road tanker Up o 1000 Upto 100

* 1pF = 11012 F

** Based on a potential of 10 kV — Can be +/- higher
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- 138 - TS 60078-32-1 ® IEC:2013(E)

Table C.2 — Minimum ignition energy MIE and minimum ignition charge MIQ

Substance MIE MiG Ignition optimum Explosion group according
[mJ] [nC] Wol-%] to IEC 60079-20-1
Acetaldehyde 0,38 - - 1A
Acetic acid ethyl ester 0,46 120 52 1A
Acetone 0,55 127 6.5 1A
Acrolein® 0,13 - - Ie
Acrylonitrile 0,16 - 6.0 1B
Allyl chloride* 077 - - A
Ammonia 14 1 500 20 1A
Benzene 0,20 45 4.7 A
1,3-Butadiens 0,13 - 52 1B
Butane 0,25 60 47 1A
Z-Butanone 0,27 - 53 IB
Explosives Group Products 2-Butyl chloride* 1.24 - - 1A
Carbon disulfide 0,002 - 7B lnc
nc Cyclohexans 0,22 - 2.8 1A
Cyclopropane 017 - 6.3 Ie
1,2-Dichloroethane 1.0 - 10.5 1A
Dichloremethane 9300 Ba0 00D 13 1A
B Diethyl ether 0,12 40 5.1 T
Diethyl ether in cxygen® 0,0 012 - - -
2, 2-Dimethylbutans 0,25 T0 34 1A
Ethane 0,25 70 6.5 1A
A Ethanol 0.28 Lii] 6.4 1B
Ethylene 0,082 32 B.O 1B
[ Suitable for use Ethylene in oxygen® poome |- - -
Ethyne {Acetylens) 0012 - 1.7 [[1#
8 May be used (anti-static equipment necessary) Etyne m oxygent ooz | - >
I Not suitable for use Ethylen oxide 0.081 - 10.8 1B
Heptans 0,24 Lii] 34 1A
Hexane 0,24 0 R A
Hydrogen 0.016 12 22 I
Hydrogen in oxygen * 0,0 012 - - =
Methane 0,28 7o B.S 1A
Methanol 0,20 50 147 1A
Z-Methyloutans 021 63 3B 1A
Methyloyclohexane 0,27 TO0 35 1A
Pentane 0,28 63 33 1A
cis-2-Pentene 0,18 - 4.4 1B
trans-2-Pentene 0,18 - 4.4 Ie
Propane 0,25 TO0 52 1A
Propane in oxygen * 0.0 021 - - -
1+Propyne (metiyl 0.1 - 6.5 i3
acetylene)
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1.E+18

1.E+15

1.E+12

1.E+09

1.E+06

1.E+03

1.E+00

1.E-03

Volume Resistivity (Q.m)

1.E-06

1.E-09

SOLIDS

Carbon disulphide

Methylene Chloride

* Conductivity |

LIQUIDS

1.E-06
1.E-03
1.E+00
Medium ~— 1.E+03
1.E+06
1.E+09
1.E+12
1.E+15
1.E+18

1.E+21

Conductivity (pS.m'1)

Electrical Conductivity,

Liquid ¥, pS/m
Conductive liquids (y >104* pS/m)
Acetaldehyde (15°C) 1.7 x 108
Acetonitrile (20°C) 7 x 108
Ethyl acetate (25°C) 4.6 x 104
Ethyl alcohol (25°C) 1.35 x 10°
Ethylene glycol 1.16 x 108
Methyl alcohol (18°C) 4.4 x107
Methyl ethyl ketone (25°C) 1x107
Methyl iscbutyl ketone <52 x 108
Phenol 1x108
Isopropyl alcohol (25°C) 3.5x 108
Water, distilled ~1 x 100

Semi-conductive liquids

(y =100-10* pS/m)

Methylene chloride

4,300

Liquid Charge Relaxation Time, s
Conductive liquids (y > 104 pS/m)
Acetaldehyde (15°C) 1.1 x 108
Acetonitrile (20°C) 5x 107

Ethyl acetate (25°C) 1.2x10-2

Ethyl alcohol (25°C) 1.6x 102
Ethylene glycol 29x10%¢
Methyl alcohol (18°C) 6.6 x 10
Methyl ethyl ketone (25°C) 1.6 x10°
Methyl isobutyl ketone >22x10°
Phenol 8.7 x10°
Isopropyl alcohol (25°C) 5x 107

Water, distilled 71 x107
Semi-conductive liquids (y = 100-10% pS/m)
Methylene chloride 0.018
Trichloroethylene 0.037
Non-conductive liquids (Y < 100 pS/m)
Benzene, purified ~100

Carbon tetrachloride ~100

Heptane, purified ~100

Hexane, purified ~100

Styrene monomer 22

Toluene 21

Xylene ~100

Trichloroethylene 800
Non-conductive liquids (y < 100 pS/m)
Benzene, purified 5x 102

Carbon tetrachloride 4x 104

Heptane, purified 3x102

Hexane, purified 1x105

Styrene monomer 10 o
Toluene <1 ol
Xylene 0.1



Liquid

Minimum Ignition Energy, mJ

Acetone 1.15 @ 4.5 vol.%
Benzene 0.2 @ 4.7 vol.%
Butane 0.25 @ 4.7 vol.%
Carbon disulfide 0.009 @ 7.8 vol.%
Heptane 0.24 @ 3.4 vol.%
Hexane 0.24 @ 3.8 vol.%

Isopropyl alcohol (IPA)

0.65

Methyl alcohol

0.14 @ 14.7 vol.%

Propane

0.25 @ 5.2 vol.%

Charged object Capacitance [pF]" Stored energy
{mJ)™
Small metal items 10to 20 1to 2
(scoop, funnel, nozzle, ...
small containers 1010 100 1to 10
{bucket, 501 drum)
Medium containers 50 fo 300 5to 30
(2001 drum....)
Plant items 100 to 1000 10to 100
(reactors, ...)
Person 100 to 300 10to 30
Road tanker Upto 1000 Up to 100

Tetrahydrofuran (THF) 0.54
Toluene 0.24 @ 4.1 vol.%
Xylene 0.2

*1pF= 11012 F
** Based on a potential of 10 kW = Can be +/- higher




IBC Type Selection by SIG

IBC Type (if compatible) Flash Point of Solvent
<0°C 0° to 40°C 40° to 60°C >60 °C

Unprotected composite No No No Yes

forN, S, C forN, S, C forN, S, C forN, S, C
Electrostatic protected No No No Yes
composite forN, S, C forN, S forN, S forN, S, C
Electrostatic protected No No No Yes
composite with conductive for N.S. C for N. S for N forN, S, C
plastic bottle and C ’
permeation barrier Yes for C Yes for S, C
Steel Yes Yes Yes Yes

Recommended IBC Type Selection According Solvent Flash Point and Conductivity Group

N = Non-conductive, S = Semi-conductive, C = Conductive solvents



30 NFPA s ¥ 2°11270 7791 avabw 4

. Determine whether the IBC is in or will eventually enter a protected facility. A protected
facility is defined in NFPA 30. Requirements include, but are not limited to, increased
levels of sprinklers or other protections, depending on the hazards to be protected
against.

. Identify the liquids to be stored. Determine if liquids stored or being received are NFPA
30 Class | (flammable — flash point 100 F), NFPA 30 Class Il (combustible — flash point
100 F up to 140 F) or Class lll (combustible — flash point 140 F and higher).

. Identify the IBC material. Identify if the IBC is metal, plastic or composite, and if the
latter, if it is listed and labeled.

. Determine if the IBC material is appropriate for storage of its contents in the protected
facility. Determine if any of the Class | liquids are stored or being received in composite
IBCs. If so, switch to metal IBCs. Determine if any of the Class Il or Class Il liquids are
stored or being received in unlisted IBCs. If so, you can comply with NFPA 30 by
switching to listed composite or metal IBCs.



NFPA 30

* NFPA 30 defines protection scenarios for listed RIBCs, for combustible
Class Il and Class llIA liquids only but not for any of the Flammable
liquids(see below definitions)

* NFPA 30 does not permit the storage of flammable liquids in non
metal IBCs in either protected or unprotected buildings for Class | (with
a closed cup flash point of 38°C (100 F) or below liquids. (table 9.4.3 in
appendix).The non permission(NP) may be overcome provided "a fire
protection system is provided...and protection against static
electricity”

* Listed composite IBCs have been designed, built and certified to last in
a fire for at least 20 minutes, and can be used for storing liquids with a
closed cup flash point of 38 C (100 F) or greater,while Unlisted
composite IBCs have not been inspected or certified to provide any fire
endurance and have been shown to fail quickly in a fire

* Of the dozens of composite IBCs on the market, there is currently only a very small
fraction of listed and labeled composite IBCs in use.



NFPA 30 VS DOT and UN

« U.S. Department of Transportation (DOT) and United Nations regulations permit
the shipping of combustible liquids and some flammable liquids in many types
of IBCs*. However, transportation regulations do not require IBCs to be fire

tested and DOT has no jurisdiction over commodities in storage.
* Approved by DOT as a Packing Group Il Container (UN 31H1,UN 31H2, UN 31HZ1)

 Yet, many producers and customers alike believe that a shipping container
approved by DOT is also approved for storage in a warehouse.

 This Is not the case.

* NFPA 30 rules limit the types of IBCs allowed in buildings and also set limits on
the liguid types permitted in them.

*It should be noted that transportation regulating agencies such as the DOT and UN do
allow the same containers to carry the solvents as long as they pass certain drop and
pressure tests



Classification of Liquids. (NFPA® 30 Flammable and Combustible

4.3.1 Flammable liquids, as defined in 3.3.30.2 and 4.2.3, shall be classified as Class | liquids and shall be further subclassified in
accordance with the following:

/(41) Cl?ss IA Liguid —Any liquid that has a flash point below 73°F (22.8°C) and a boiling point below 100°F (37.8°C) Example:
cetylene

(2) Class IB Liquid —Any liquid that has a flash point below 73°F (22.8°C) and a boiling point at or above 100°F (37.8°C)
Example: Butadiene, Hydrogen, Ethylene oxide, propylene oxide
(3) Class IC Liguid — Any liquid that has a flash point at or above 73°F (22.8°C), and a boiling point at below 100°F (37.8°C)

4.3.2 Combustible liquids, as defined in 3.3.30.1 and 4.2.2, shall be classified in accordance with the following:
(1) Class Il Liquid — Any liquid that has a flash point at or above 100°F (37.8°C) and below 140°F (60°C)

(2) Class lll Liquid — Any liquid that has a flash point at or above 140°F (60°C)

(a) Class IlIA Liguid—Any liquid that has a flash point at or above 140°F (60°C), but below 200°F (93°C)

(b) Class IlIB Liquid—Any liquid that has a flash point at or above 200°F (93°C)



TYPES Of RIBC
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General-purpose type (with open framework allowing easy
access at top and sides for potential rubbing and placement of
conducting objects on top. This is typical of the common type of
RIBC made by a variety of manufacturers.

Whilst they are not intended for use in zoned areas they are
often used for the storage of flammable liquids.

Both have earthing wires linking the frame to the tap pivot spindle. This is intended to prevent

the conducting parts of the tap becoming electrically isolated and help dissipate charge on the
contents of the RIBC.
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TYPES Of RIBC

metal clad type Plastic body is fully covered with
sheet metal inside outer metal cage. CIaddin%1
prevents major access to plastic surface, but has a
plastic cap and a small uncovered area around the
cap. There is a larger uncovered plastic area above
the tap once a metal cover flap is lifted for access.
The flap is easily detached and quite likely to be lost
in practice.

The yellow label indicates that the RIBC is certified
for use in zones 1 and 2 according to CENELEC TR

50404:2003.

' .
bt __/ '/"‘
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For the safe handiing of flammable products (Group A and 115 = 0.2 mJ) with 2 maximum density of 1.9.
(Can be used in explosion zones 182, in accordance with CENELEC report, PD CLOTR 50404:2003.

CAPACITY
« 1000 e |- a3 %}

DIMENSIONS {-+10 MM}
*L1200 xW1000 X H11 70 mm.

WEIGHT
52 kg fwoodon pales) 12545 k).
&3 kg (metad palied) (2542
-Eigkiitpﬂw‘)ﬁ\
STANC LOAD
:‘u:w; e
*>1.4:2hgh
DYNAMIC LOAD
o Tansport 4 M6 kg
DELIVERY
« Completa truck load 60.0r 7218Cs.
UN CERTIFICATION

« Product maxmem desstty 13,

*In sccordance with CENELEC repors,
PO CLOTR S0404 2003

PALLETS

*Wood Biackabla, IPPC 15 haat reatment).

«Sd frame st

www.sotralentz.com

O INNER CONTAINER

o Extresion blow-mouldod HDPE (High Dersty

:?:nfn'.umn
«Uight prosaction (optional.
© QUTER CONTAINER

«¥Waldad stad wire mesh, protactad by an epoxy

oy matng
© ALLING OPENING

*Scrow Gp DN 225
o Tamper avident G (ogtionall.

© OUTLET VALVES (CONDUCTIVE)
« Intagrated bumardy vaive DNS0.

« Scrawabls ball vahe DNSL

« Soawabic bettarfly vaive DN 20.

© MARKING AND TRACEABILITY
« HDPE 3nd SOTRALENTZ

« Mansfacturing data of the inner contatnee.
« Fnd amambly data.

» Sortd mumber.
* UN Carsfication.

«18C Racyding Sanca
© DOCUMENTATION PLATE

« Gahantzd ool
« Suw: 667 x 350 mm
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INSTRUCTIONS FOR USE OF Sefey Inaitiaes ppraved
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SOTRALENTZ PACKAGING ALSO OFFERS:

B with bage Pt fum

Find the whole range of
SOTRALENTZ Packaging products
at www.sotralentz.com
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Schutz ex tvpe clad with metal sheert

TYPE MATERIATL ARFEA MANUFACTURER | MANIMUM | AvERAGE METHOD
TESTED CHARGE CHARCE
TRANSFER | TRANSFER
i ol

SCHUET

= \ Schutz

'_I- i ] i
23/5230/1 HDPE Area near 160 108.8 Cotton cloth
728 Metal ap EX ZONE 182
clad _ _
SCHUET

P ! . Schut=

2352300 5
=3/52301 HDPE Plastic tap 85 51.1 Wool/nylon
728 Metal handle EX ZONE 1&2 '
clad _ _
SCHUET

e : ' Schut=

FLIHD £ 5
23/5230/1 HDPE Plastic tap 75 493 Cotton cloth
728 Metal handle EX ZONE 1&2
clad ) —
SCHUET

g \ Schutz

L T #
:::- 523071 HDEE Cap n_:E-ﬂtrE 71 S6.6 Cotton cloth
728 Metal lid EX ZONE 1&2
clad
SCHUET

- , ) ) Schutz

F37/523051 In=ide i _ + .
=38 Metal HIOPE hd 37 B O Cotion cloth

clad

EX ZONE 152




