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PolsoﬁaHydroggllﬂdo Gas produces a lot

of collateral damage killing rescuers, family
members, firefighters, and police officers.
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4o BALE(H,S)a=

M As concentrations approach 100 ppm,...odor becomes
imperceptible because of olfactory fatigue. At these
levels, the gas disrupts cellular respiration and may
cause profound respiratory depression as well as
cardiac dysrhythmias.

BEREEZ100 ppmfs - ERREEZMERAERS
ALZYBERAMKE ; &£ LIOREER b - KESHE
BT MR IFIRVER - I Ol sS A ZEAS T IR THRERE 1R - dN[E)0
m BB EERIESR

¢ [Peer Reviewed] [Zenz, C., O.B. Dickerson, E.P. Horvath.
Occupational Medicine. 3rd ed. St. Louis, MO., 1994, p. 886]
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.0037 ppm 35 ppm 300 ppm 9,500 ppm 30,000 ppm 280,000 ppm
TLV- STEL IDLH LC50 UEL
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Honeywell M AR B (R z8

HWRRE senel WL

SiHlEEE 0-100% LEL 0-30%  0-1,000ppm 0-200ppm
BTE 1%LEL 0.1% lppm lppm
TWA - - 35ppm 10ppm
STEL - - 50ppm 15ppm

LO Alarm  10%LEL 19.5% 35ppm 10ppm

Hi Alarm  20%LEL 23.0% 100ppm 15ppm

B FEFEERE : -20~50°C
m FEERERE : 10~100%

GasAlertMax XTII
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INDUSTRIAL

SCIENTIFIC AR RS (RAZE

HIRIE  mmnEd BIEER

Sifl&EE 0-5%volCH, 0-30%  0-1,000ppm 0-500ppm
HRTE 0.1% vol 0.1% lppm lppm
TWA = = 35ppm 10ppm
STEL - - 50ppm 15ppm

LO Alarm 1% vol 19.5% 35ppm 10ppm

Hi Alarm  2%vol 22.5% 70ppm 20ppm

ﬁgsgﬂ;} = 35sec 10sec 43sec 30sec

m FEEFERE : -20~50°C
mIFEREREE : 15~90%
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HHlRE  amma C Aol
SiHlEEE 0-100%LEL  0-40% 0-500ppm  0-100ppm
BRTE 1%LEL 0.1% lppm lppm
’ TWA - - 25ppm 10ppm
—— STEL - - 200ppm 15ppm
: LO Alarm  10%LEL 19.5% 25ppm 10ppm
Hi Alarm  20%LEL 23.0% 50ppm 30ppm

m EERKEFEREGE : <308
B FEZRERE : -20~50°C
GX-2003 B ERBERE : 0~85%
GX-2003 Type B m @imiG&EEl - 0-5,000ppm (BT ¥4 = BE)
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BB mes s Biat

=3l 0-100% 0-2,000 0-20 0-30% 0-2,000 0-200
BEE LEL ppm ppm ppm ppm

BEHE  1%LEL 01ppm 0.5ppm 0.1% lppm  lppm
TWA - - 2ppm - 35ppm 10ppm
STEL = = Sppm = 50ppm 15ppm

LO Alarm 10%LEL 50ppm 2ppm 195% 35ppm 10ppm
Hi Alarm 20%LEL 100ppm 5Sppm  23.0% 100ppm 15ppm
B FHESREMBRER : <158

B FERIFRE : 0~40°C

mFERERE  15~90%

ALTAIR® 5X
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) BAIEE  mEmEt  =Ehes S| e
SREEE 0-100%LEL 0oy Orurbed A0S 0,60
o & RIS 1%LEL 0.1%
~ =
: BEE +5% +0.7% +35%
259%LEL 18%
XPO-317 A
XPO-317H B FERERE : -10~50°C

B SHREH,SHCO)FHEic BB B

_H.m iiﬁﬂ“ ﬁiﬁ] g

L range 0- 10%LEL
XP-311A"  Hrange 0-100% LEL 20%
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=& E 0-100% LEL 0-35%
BT E 1%LEL 0.3%
Alarm 20%LEL 18%

XP-3118

ol YAt m RS (200 23
| EHRE

L range 0-5,000ppm 250ppm/500ppm
H range 0-10,000ppm 250ppm/500ppm
B SR SR ESTE O A M R B ER 2 -
B/R T 5/ A/ OB/ 8/ LR/ BE/ _BF/F
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VOCI=HI =3
L range 0-99.9ppm 0.1ppm <3sec
H range 100-10,000ppm lppm <3sec

m SRR : PIDXREF(Ea1R

B FEHEERE : -10~40°C

B IFSERERE : 0~95%

B FEAE102E R R

B TIESHERIERAE - BHRIBIRZECHE

MiniRAE 2000
(PGM-7600)
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m {SHRE : PIDYEEF(Eoh

m FHEE : 0.001-20,000ppm

B KRR . <2

B FEHRERE : -20~60°C

m I FPEEFRE : 0~99%

B FEE AR TWA/STEL
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_E® | PD FID

BRE Tl em
HEEE +2.5ppm +2.5ppm

BRIERE 0~40°C

BRIERE 20~70% 20~95%

= FERS S <3.5%

TVA-1000
m FID / PID#ES EEMAIZSE
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Honeywell HE/ABREERROPSEH)

wARE wEmEL Lo ETeE Sy
=38 E 0-100%  0-2,000 0-30% 0-1,000 0-200ppm
LEL ppm ppm
B E 1%LEL 0.1ppm 0.1% lppm lppm
TWA = 50ppm = 35ppm 10ppm
STEL = 100ppm = 50ppm 15ppm

LO Alarm 10%LEL 50ppm 19.5% 35ppm 10ppm
Hi Alarm 20%LEL 100ppm 23.0% 200ppm 15ppm

PhD6 | E.[%EEPH3/SOz/N02/NO/HCN/CI2/NH3/C|02
RBRHI R
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ARE AR REL (59158 oh[of=-F2e

s 0-100%  0-5,000

SRgE LEL ? opm 0-30% 0-500ppm 0-100ppm
B 1%LEL 0.1ppm 0.1% lppm 0.lppm

LO Alarm 10%LEL 50ppm 19.5% 35ppm 10ppm
Hi Alarm 20%LEL 100ppm 23.0% 200ppm 15ppm

B [ APIDKIE B MTERAA(TN-106)
B [ ALELE E&HEUL iR E(TN-156)

MultiRAE
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ppm 0-10,000ppm lppm
%LEL 0-100%LEL 1%LEL
%V 0-100%V 1%

m OB EAE =18 AR E & E (ppm/%LEL/ %V)
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IWNEIA) ALTARR® Pro E—maeiaise

EflzEE 28
BARE E{EBER
FEAX A
SHFEEE 0-25%
BRinE 0.1%
Z32E  HiAlarm=23% : Lo Alarm=19.5%
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6.2 Performance Specifications
Sensor Range Resolution Reproducibility Response time

Normal temp. range:
<50 % LEL: 3 % LEL
50-100 % LEL: 5 % LEL <25 % t(90)< 15 sec

CHg: 0.15 % CHy (Pentane)
Combustible] 0to 100 % LEL or | 1 % LEL or 2.5-5.00 % CHy4: 0.25 % CHy (normmal temp.)
Gas 0105 % CHy 0.05 Vol % CH4 Extended temp. range: t(90)< 10 sec

<50 % LEL: 5 % LEL 50-100% LEL: (Methane)

8% LEL (normal temp.)

<2.5 % CHy: 0.25 % CHy
2.5-5.00 % CHg: 0.40 % CHy

Table 1: GX-2003 Specifications

Target Gas %LEL % Volume Oxygen (O3) Hydrogen Carbon
Combustible Combustible Sulfide Monoxide
Gas Gas (H2S) (CO)
(Methane (Methane
Calibration Calibration
Standard) Standard)
Range 0-100% LEL 0 - 100% vol || 0-40.0% vol 0-100 ppm | 0-500 ppm
(Increment) (1% LEL) (1% vol) (0.1 vol%) (0.5 ppm) (1 ppm)

ITRI
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4() LEL#E %8 BOHBERSE |
(U REFRIER )

L.E.L:EEXEIRHE = BRLEL

60 %L.E.L. ({%s%:E1H) X 1.33
79.8 %L.E.L.

ME EREEE ME  ERRES 1 A 1 RS
Lin 1.25 (=< 1.65 Bz 1.65 & 2.00
AL 1.52 R 1w 1.92 s 1.75 SiFS 2.00
Bk 1.56 LR 2.00 Y 1.20 CF S 0.93
337 1.35 A 1.92 A ¥ 1.33 &, 1.00

MLELEAI ZRIEH o2 RIEEFMER

http://www.rkiinstruments.com/pdf/mgx2003.pdf
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LELE IR BT (1)

BIMultiRAER B Gl er-iZrin=s
L.E.LEEEXEIREHE = ERLEL
60 %L.E.L. ({&=3:81H) X 1.6

= 96 %L.E.L.

BFIFRRERS

MIE Piipiaid WIE RNt piE LUl MiE RLipiit
Ak 1.4 Ty 2.1 T % 1.8 R 2.9
OV 1.4 VCM 2.0 T 1.7 AERE 1.7

7 2.1 A 2.6 ==fe 1.0 e 1.0
A& 1.6 =5 1.0 ZiE 1.4 A% 2.4

XLEL# R Z RIE & B o] 2 B R fisR B E (TN -156)
http://www.afcintl.com/Portals/0/pdfs/RAE%20pdfs/thl156.pdf
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» A
40 FIBESHRER (LEL) T
10187 40 ) B 5 3¢ % y E
[%LELER =
I AGETE
20.0%
= LELEE L 2R
o, | i e HRE
e hi ey RIE&E HEELELE(%) |BXETEREE(pm) (ppm)
(B) (C)=(A)*(B) (D) (E)=(C)*(D)
1 Fm Hydrogen 1.0 20.0% 40,000 8,000
2 Bz Methane 1.0 20.0% 50,000 10,000
3 EE Ammonia 1.0 20.0% 150,000 30,000
4 % Ethylene 1.3 26.0% 27,000 7,020
5 — @ Carbon 1.3 26.0% 125,000 32,500
monoxide
6 LPG(A%7) Propane 1.4 28.0% 21,000 5,880
7 28 Ethane 1.4 28.0% 30,000 8,400
8 Al Propene 1.6 32.0% 21,000 5,880
9 A laiE Acrylonitrile 1.7 34.0% 30,000 10,200
10 T % 1,3-Butadiene 1.8 36.0% 20,000 7,200
11 WB%?E%?@TE Butane 1.9 38.0% 19,000 7,220
12 El& Butane 1.9 38.0% 19,000 7,220
13 Mt Butane 1.9 38.0% 19,000 7,220
14 VCM Vinyl Chloride 2.0 40.0% 36,000 14,400
15 £ Benzene 21 42.0% 12,000 5,040
16 Lok Cyclohexane 2.1 42.0% 13,000 5,460
17 kS Toluene 2.4 48.0% 11,000 5,280
18 J5 MR Gasoline 2.6 52.0% 13,000 6,760
19 2 Acetylene 2.9 58.0% 25,000 14,500
e FEEEEAREE - Honeywell RAE
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égx)* iﬂ%gﬁﬂéﬁ ( LEL ) HYRREHRSE J

AMINIRAE 200075 %l [ ERRGAGENA D)
PID:E{EXEIRIAH = BIRVOCRE |
XEMEHME i

PID:#{E10ppm e

W‘lﬁElO ceVIAYSUVTE  CFlE=1.4
10ppm X 1.4 = 14ppm 10.6eV :

R

Technical Note TN-106  o01/18/vk ‘1’

Compound Name Synonym/Abbreviation 7Y 1 98 C c C IE(eV) TWA
Acetaldehyde 75-07-0 CaH40 NR + + |33 + 10.23 C25
Acetic acid Ethanoic Acid 64-19-7 C2H40, NR + + |26 + 10.66 10
Acetic anhydride Ethanoic Acid Anhydride 108-24-7 CsHg03 NR + + 20 + 1014 5
Acetone 2-Propanone 67-64-1 C3Hs0 1.2 + + |14 + 9N 500
Acetone cyanohydrin 2-Hydroxyisobutyronitrile 75-86-5 CsHzNO 4 + (11 C5
Acetonitrile Methyl cyanide, Cvanomethane  75-05-8 CoHaN 100 1219 40

XPID# Al ZRIE GBI S BREFMER(TN-106)
http://www.raesystems.com/sites/default/files/content/resources/Technical-Note-
106 A-Guideline-for-Pid-Instrument-Response 0.pdf
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‘ 10,000XAX S I {E (X) e
?\%~E:EY= el 0 O oaa
ARE 10,000+ BXE FI{EX) il

FID3&{E(X) = 10ppm

IR EAEA=0.96 - B=0.54

10,000 X 0.96 X 10ppm
Y= =9.6ppm

10,000 + 0.54 X 10ppm
A B A B
Ay 0.90 0.26 s 1.64 038 | ZH®X 032 0.21
Ak 062 021 E:S 035 0.23 % 134 0.60
T 0.58 0.32 BHX 0.34 0.23 A 0.96 0.54

XFIDAERI ZRIEH R S RIREFMER

http://www.petersonenvironmental.com/ThermoTVA1000ResponseFactors.pdf
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Rescue workers pour foam on the wreckage of a train transporting toxic
yellow phosphorus {0 prevent spontaneous ignition.
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49  Pplastic/FRP exhaust duct FIRE

BRI vs EREBREBIRE .

Building loss in excess of $400 m Estimated $1 million USD cost of
million USD, exclusive of fire damage to this waste water
production and downstream treatment plant (FRP duct system)

interdependency losses.

A contributing factor to the spread
of the fire was the use of plastic
exhaust duct.
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4o DuPont Tychem® Suit Fabrics

m L{DuPont Tychem® Suit Fabrics% I
i35 0] £ &% A H {th Bz 8 F % 4R AYPPE

Tychem® C Tychem® F
Barrier to a range of concentrated inorganic chemicals Barrier to a range of organic and highly concentrated inorganic chemicals

s [ ot

= EU-Class Steady Stata Minimum
. Normalizad at | Normalized Minimum Normalizad at | Normalizad
Etiamicol Nome Stata 7 | BActaal tl1mlcmlmnlllium1m'-nun] acc”ﬂgsm Pen;;:bnn Detaction Rats| Actual uipgﬂcm'-mnlwuylcnﬂmnl accmﬁnnm P“"“' -

ug(l:m’mm) yw(nm'-rmn} mnem m

Sulphuric acid (50%) L 7664-93-9 >M E < Ill]'l 0.01 L] l [ ]

Sulphuric acid (98%) L 7664-93-9 >IDJ >IW >480 B <0005 0005 u - >480 6 . 001
Sulphuryl chloride L 7781-25:5 L L] L] L] [ ] L] >480 > 480 >480 [ <001 001
Tetrachloro-bisphenol-A 2.2°6.6- S 7855-8 u u L u " u > 480 > 480 >480 6 <01 0.1

Te i 1122- L 127-184 " u = = L L 13 > 480 >480 6 0022 0.001
Tetrahydrofuran L 109839 L L) L] L] L] L) 40 44 >480 6 0.14 0.001
Thioglycolic acid L 68-11-1 L] L] L] L] L] L] > 480 > 480 >480 6 <0.0001 0.0001
Thignyi chioride L 7718.08-7 u u L] L] L L imm imm 15 1 (] 001
Tin chioriga. mong-n-butyl L 1118-46-3 - u = = u u >480 > 480 >480 6 <0.0001 0.0001
Tin chigrida, tri-n-butyl L. 1461-22-.9 L] L] ] [ ] [ ] L] [ ] [ ] >480 [ [ 0z

Titanium L 7550-45-0 L L] L] [ ] L] L] > 480 > 480 >480 3 <0.0001 0.0001
Toluzne L 108-83-3 L L L] L] L L >480 > 480 >480 6 <0.05 006

B Permeation data obtained per ASTM F739. Normalized breakthrough times (the time at which the permeation rate is equal to
0.1 pg/cm?/min) reported in minutes. All liquid chemicals have been tested between approximately 20°C and 27°C unless
otherwise stated. All chemicals have been tested at a concentration of greater than 95% unless otherwise stated.
Chemical warfare agents (Lewisite, Sarin, Soman, Sulfur Mustard, Tabun and VX Nerve Agent) have been tested at 22°C and
50% relative humidity per military standard MIL-STD-282.
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- . REAAEHSE
még 803 { =5 {t®&/ Sulfur trioxide ) Bﬁﬁ%ﬁi&ﬁ { e J

Tychem® Fabric Legend
QC = Tychem QC
SL = Tychem SL
TF = Tychem F

\
TP = Tychem ThermoPro
C3 = Tychem CPF 3 o - w

BR = Tychem BR

LV = Tychem LV

RC = Tychem Responder® CSM
TK = Tychem TK

RF = Tychem Reflector®

=B

B {EE LB ERE
( Normalized BreakthroughTimes + 538 )

| & [casnumper | 3 | ac | st | TF | 7P [ c3 | BR | v | Rc | Tk | RF |
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még SO3 { =8| {tkE/ Sulfur trioxide ) %%Kﬁﬁg

EE{ERHRRB
( Normalized BreakthroughTimes - 5348 )

$146.00/25ea $145.80/12ea

AERERRHNSEEEYLEDN  FT AL FTESER T EBEAR
ERIC Bt LEERFOEERR - TREREET T BERE  L2HER | ITRI

Emergency Response — _ ' f Industrial Technology
Information Center 43 Research Institute

456.92IGa $149.45/2¢ea $2,463.63/1ea

| BERBERS

méng 803 ( =S| {L#/ Sulfur trioxide ) %%Kﬁﬁmﬁ ’
CORROSIVE SRRt

B RELCHERRE

( Normalized BreakthroughTimes + 5348 ) O o e o e o

| sz |casnumper | a2 | ac | s | TF [ 7 | c3 | BR | Lv RF |

\

e Timm.. indicatesimmediate;
having a normalized
breakthroughtime of 10 minutes

or less.
Timm. s fCFRUED - BB
HE107E= R

o A blank cell indicates the fabric
has not been tested. The fabric
may or may not offer barrier.
blank cellfC R L B L35 &E
B - BhELCA M I BESE A REIZ
BEFEThEE

o CIHMEREIZM105 8L T RUBSZER
BTP (&) U TEFEEERN

$456.92/6ea $149.45/2¢ea $2,463.63/1ea
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BELBEKXS (stabilization ) - BREFHIEL
HITEENHBEEZEMEEESER - Eﬁiféﬁf‘iﬁﬁ
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ZEICSEE TSI/ VAR EERER
SEMITSHNEESERERENER BN ETmMAEL
B FEIFEEEN BEERETHESNKEAEMELERAE
B FRIEEERETTERENNsize upEBEMBIE
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iR ORISR  EITEIREEE  UEESEE
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40 HF release incident
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BT Tank Container

4w SINOCHEM

LI

THRENE e sR) il S ek et Lo g o ﬁ’gd’?nigt ﬁui'\;?
Loading Medium Model | Capacity (m*) Pressure (MPa) Material Of Main Body Of Tank (mm) Mode Of Insulation Weight(kg) Weight (kg) (LxWxH) {mm) Method Standard
R132a 50 248 138 WHS00E 10 5720 34000 6058%2438x2501 | THFH
R22 50 245 22 Q345R 16 . 8000 34000 6058%2438%2501 | FARFE
R22 50 245 22 WHS00E 14 Siaiae 7140 34000 6058%2438%2501 | THFH
R125 T50 245 275 WHS590E 17 8180 34000 6058 x 2438 x 2591 FERFH
R32 50 243 345 WHSG0E 215 10200 34000 6058%2438%2501 | THFH
FAERMAHF T19 21 067 Q245R ] 5900 30480 6058x2438x2591 | EWEW | pmew
FAETMAHF T19 21 0.67 Q245R 10 _ 6250 30480 6058%2438%2591 | LEHREW | Chinese
FAKERMAHF T19 21 0.67 Q245R 12 Fjﬂ*h’fﬂige 7050 30480 6058 * 2438 2591 LEED Standard
FABRBAHF T19 2 0.67 Q245R 10 6700 30480 6058%2438x2501 | LEREE
FAERBAHF T19 24 0.67 Q245R 12 7280 30480 6058%2438x2501 | LHREW
FABRMAHF 120 21 10 Q245R 12 FRIB No Insulating Couisa 6870 30480 6058%2436%2501 | LWL
FRERMAHF T19 32 0.67 Q245R 10 eiLFE 8300 35000 0125%2438%2501 | LEHMEN
T19 35 067 Q245R 10 Foam Package 8500 38000 9125%2438%2501 | LW
R134a T50 2 138 SA-612N 1 6270 34000 605624382601 | TANF |
R125 50 2 275 SA-612N 21 ; 9600 34000 6058%2438%2501 | TRMF
R125 50 24.3 275 P4GONL1 146 &"’E:me 7800 34000 6058%2438%2501 | TRWT w2
R32 50 20 344 SA-612N 25 10900 34000 6058%2438x2501 | TRNF | ASME
R32 50 243 345 PAGONL1 182 9000 34000 6058%2438%2501 | TRWT vz
AHF 120 21 10 SA516M NGr.485 12 6900 34000 6058x2438x2501 | THEEN | ASME
BR 50 20 17 Q345R 16 i msiﬁiwlw 8300 34000 6058%2438x2501 | EHREE
21.72 17 Q345R 16 8300 34000 6058%2438%2501 | LW
BE 50 218 22 06Cr19NI10 16 SRR _Foam Package 9400 34000 6058%2438x2501 | LW
B 50 21 1.03 16MnDR 12 FERB No Insulating Covise 6900 34000 6058%243672501 | EHEW
LO,. LN,. LAr. LNG| T75 19.8~20 0.75-2.35 | WEM. 06CHIINOAEH, Q345K ERARAN Hgn vocwm mut-lsyer | 8600~ 12880 34000 6058%2438%2501 | FHRFHD
flme( ARAFHE, AFEE: Tmm-16mm, JREEZIWRLTISR  Inland or Taiwan linning Thickness:7mm-16mm, For highly corrosive fluid
,ﬁgﬁaw ESHTRIE, RANEW PTFE , MR, & T8  Foreign technology,using NEW PTFE Corrosion resisting for high purify flud
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40 Reference & Test from Japan

Problems with Epoxies and Vinylesters

Vinylester’s and Epoxy’s Open Screen Structure

Aggressive
Chemical
Molecules
Substrate
Corrosion
SUBSTRATE | SUBSTRATE |
AGGRESSIVE CHEMICAL MOLECULES PENETRATE AGGRESSIVE CHEMICAL MOLECULES CANNOT
INTO AND THROUGH THE POLYMER GROUPS PENETRATE THE HIGH DENSITY SURFACE.
ATTACKING BOTH THE INNER POLYMER INNER POLYMER STRUCTURE AND SUBSTRATE
STRUCTURE AND THE SUBSTRATE. PROTECTED FROM CHEMICAL ATTACK.
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Satalaitias EEEA IS DEDSIZES
Immersion Si%ﬁ#ﬁ%%%

1}

- . \
direction ‘.‘
1

= 10% H,SO,
* Immersed

at 80°C,

100 hrs
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