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Gas Classification and Characteristics Overview
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el EYsEMMmBERS (GB 6944-2025)

Class 1: Explosives Class 5: Oxidizers and organic peroxides

13k BIEM; Bok: FAFMAEILE LY

Class 2: Compressed gases and liquefied gases Class 6: Toxic substances and infectious materials
B2k EESEMRLSE; F6kK: SEMMBLMEDMA;

Class 3: Flammable liquids Class 7: Radioactive materials

B3k HRREE; F7E: MHMEYR;

Class 4: Flammable solids, self-reactive materials, and substances that emit Class 8: Corrosive substances

flammable gases upon contact with water 8k EBihm;

F4k: FRERK. BRYSRTEE SR H; Class 9: Miscellaneous dangerous goods and articles

F9%: AUk RMNY M



Class 2 Compressed Gases and Liquefied Gases

P2k ERESBEMBRLSE

1) Compressed Gases: Gases that are entirely in a gaseous state at -50°C when packaged and

transported under pressure; a mixture of one or more gases with one or more other categories of

substances in vapor form; items filled with gas and aerosol products.

1) £ =E: E-50C T IEEREMNTERETNVSHNRE. — M ZMIES5 —MEiZMEALEH
MRNETEEY . RE NI RMNS[EF,

RS EMMmELRS (GB 6944-2025)



Class 2 Compressed Gases and Liquefied Gases

P2k ERESBEMBRLSE

2) Liquefied Gases: Gases that are partially in a liquid state when packaged and transported under
pressure at temperatures above -50°C, which can be further classified as: a) High-Pressure Liquefied
Gases: Gases with a critical temperature between -50°C and 65°C. b) Low-Pressure Liquefied Gases:
Gases with a critical temperature greater than 65°C.
2) AR INESRMNSEE-50 CIUALRENEHDT RS 7AUTRAER:
a) BEARLIE IRFREE-50°C~65°C A=A
b) RERMULSMAE IEFEEARTE5CHA

ElERYosEMMmERS (GB 6944-2025)



Categories of Compressed Gas Cylinders
EASHRAYE 5]

Classification of Gases by Physical State and Critical Temperature

BSAERANIRRSHIEREER D2

Porous
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42%
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High-Pressure and Dissolved Gas o
Low-Pressure SRS K Cryog?Er:LSUqwd
Liquefied Gases Acetylene IR R A
2. [KERLCSE 7R SERBESFEAME (TSG 23-2021)
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High-Pressure Gas
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(LZEmDEFMIRZRE F1E08EN) (GB 30000.1-2024)

Gases can be classified into three main categories: flammable gases, oxidizing gases, and gases under pressure.

BSES H SIRSE. SR, ENTAk3 A%

1) Flammable Gases: Gases that, at 20°C and standard atmospheric pressure of 101.3 kPa, can form a flammable
mixture with air.

SRS RRAE20 CHIERERSE101.3kPa N, 5= BEH SRR SIE.

2) Oxidizing Gases: Any gas that can promote or enhance the combustion of other substances by providing oxygen,
thus having a greater potential to cause or support combustion than air.

FAUMRBE—RBEIIRMEERS, b NEE SRS EH M RARNEET A,

3) Gases Under Pressure: Gases that are stored in a container at a pressure of no less than 200 kPa (gauge pressure),
Including high-pressure gases, liquefied gases, or cryogenic liquefied gases. Gases under pressure include
compressed gases, liquefied gases, dissolved gases, and cryogenic liquefied gases. The hazardous properties of
most gases can be referenced through the "Classification Information Sheet for Hazardous Chemicals.”

MESERIESEEEEDARET 200kPa (kIE) TEALSNSE. BRESBEIRFREIE. EHTS
TEREERSE. BRESE. BRIUE. RFRRLSE.



Gases are classified into five main categories based on their
chemical properties

RFBUFHER, [SEDPARLRESE

Gas GHS
S&

Oxidizing gases

FESE

Flammable gases H,,C,H,,CH,,
o] A M SR C4Hg,H,S

Asphyxiating gases N,,Ar,CO,
(Neutral or Inert)
EEHSRE (PHEIENE)

Toxic gases A CO, H,S
BEMSH -

Corrosive gases Cl,, NH,

RS




SMEABIRE

(GB/T 7144-2016)
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The cylinder color for mixed gases is silver-gray, with the
head color indicating the gas hazard characteristics:

BESBEHNSMEGEIYARKE,
KEBAYBR B R SIS fE e -

4 Flammable: Red

R AKRLE Verification Required:
Label Information and
Cylinder Barcode
mERERGERERSH
FHA! !

@ Toxic:
SMA

& Oxidizing: Light (Phthalic) Blue
SR () Ee

€ Non-flammable (General): Dark Green

AR (—H) AREZEE
SEEeEiREGB/T 7144-2016



Liguefied Gas
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Gas Packaging Methods
SEEERL

@ Cylinder
R

€ Container rack

FRAE

€ Dewar flask

ML

€ Storage tank
il i
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Container Non-pressurized
}ﬁ%ﬁ A&

Pressurized

/‘%E

Dewar Flask Biological Container Tank Insulated Bottle

AL GRS Rim i



On-Site Filling of Liquefied Gases: Procedures and Precautions

W0 RBRCSIER, MT0%, FWEIFESEM

€ Buddy system
WAE N

€ PPE, Site Ventilation, Oxygen Concentration Monitoring
AP EE, HpBN, FRRERk

@ Post-Use Storage of Liquid Nitrogen Buckets
RAEERBEAERENAE



Dewar Flask

FLELAR

Cryogenic
<H
AWAiii
1%
Also known as a welding insulated gas bottle, a Dewar flask is primarily used for the storage
and transportation of liquefied gas products. It is a high-vacuum, multi-layer insulated,
portable container designed for low-temperature liquids.
MR, XHEEERSH, TEATERE. RSB miNsSESZRERTEH
1&7@.7{&%%%0

€ Liquid Nitrogeni& &, (LN,)
€ Liquid Argon;&® & (LAr)
€ Liquid Oxygen& E,(LO,)




Dewar Flask Valve Assembly Cryogenic

FLELARBEY IR T ZH F m

Pressurization Valve

_“ udvalve  INTRTY Combined Pressurization Device
Gas Qutlet Ve Im gﬁﬁiﬁﬁ%ﬁ
,_ @‘a\

Vent Valve

Burst Disc

Pressure Gauge =



Risk: Cryogenic Frostbite
KBs: Km%&%

€ Phenomena of Cryogenic Frostbite
TR AR
@ Characteristics of Cryogenic Frostbite
(=R RS
® Burning Sensation
iyl
® Numbness

FRAR
® Difficult to Detect

RZED

= MEE



Risk: Cryogenic Frostbite
KBS : RRF

@ Cryogenic Products That May Cause Frostbite
o8 SRR R IV ITE ™ M
® K& -196°C, KE-183°C, R -186°C
® [iquid Nitrogen-196°C, Liquid Oxygen-183°C, Liquid
Argon-186°C
e Hfith cO,, N,O
Other Cryogenic Gases CO,, N,O

@ Operations at Risk of Cryogenic Frostbite
o] R AR BRI XU B AYIR1E
® Wikiz, BiETE - 2 MAEE
=Ry AW
Cylinder Handling, Liquid Filling-




First Aid for Cryogenic Burns
REEREGNER

@ First Aid Measures: Same as for Burns2¥ig s, S4EEGRIMIN %!

v" Rinse the affected area with warm water
IR 7K 2 Eh L
X Do NOT rub the area

REHFE
v'Cover with sterile gauze First Aid
RESHHES =851
X Do NOT use powders or ointments
ANgEfE A 1 = FL 5

v" Seek medical attention promptly




Compressed Gas
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The Cylinder
S

€ Regular inspection
ERRE
€ Marking
LK
€ Labeling -- type of gas
(SRR EEAME) (TSG 23-2021)
€ Colours
(SmEmEsRE) (GB/T 7144-2016)
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The Cylinder
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Hazards and Risks Associated with High-Pressure Gas Cylinders

S5EESMAXNESMESR

&

@ Gas Properties: Flammable, Self-igniting, Toxic, Corrosive, Reactive, Asphyxiating.
SUEAR - . B B BiE. REM. R

@ Cylinder Integrity: High Pressure, Potential Damage.
MAERK - 5K, B

@ Gas Line: Poor Connections, Leakage (Lack of Marking, Emergency or Maintenance
Valve Switches).

SH - BB, BEARRS (BRIARR, ZESSPFXR)
@ Cylinder Tipping (Not Secured).
SHBE CXBEHEE)

® Treatment of Waste Gas and

Exhaust Emissions

R SMESAIALIE




Precautions for Purchasing Gas Cylinders

SRR EEFT

€ Purchase from the on-campus framework supplier
AERRIESR B XY

€ Procurement must be initiated through the laboratory safety management platform
PAERREREEEYaREXRY

€ Only gases should be procured, not gas cylinders
REMWSE, RNRW=H

€ Upon delivery of the cylinders, label and bind the information

B TRENLEHEE R



Limit the Number of Gas Cylinders in the Laboratory
REISCE ESHHEAE

@ n general, each laboratory should have a maximum of 5 gas cylinders in total. No
more than one cylinder of each type is allowed, except for inert gases.

—KE, BIERERSZEHE SRR . GERATBI M, BHSER
€ Do not store spare cylinders in the laboratory solely for convenience.
AERXAT A EMEERSHEFRNELRRER,

€ Empty cylinders, as well as those that are inactive or not in use for an extended
period, should be returned to the gas storage facility or supplier.

=, FA. KEEANMEASHIRRESHCESHNRE.
@ Consider utilizing gas generators as an alternative.

ZIREASRE R LR




Considerations for Receiving Gas Cylinders

SHRHTEROEEFT

€ Confirmation of Ordered Product Information

wWIMTRE~mER
® \erify details including product medium type, grade,

L

quantity, etc
TN RER . FR. HES)

%%ﬁﬂl‘]}ﬁﬁ%—,ﬁ (@:J%FZDDJI D



Considerations for Receiving Gas Cylinders

SRR FT
€ Product Attributes Confirmation
I mEME

® Confirm that all cylinders are fitted with intact caps
PiT e B9 S (R &R 52 47 RORIE
® Check for any damage, leaks, or oil contamination on the valves of cylinders or
Dewar flasks
SRS ELARAYIR 7] 8 TR BR SRR IS
® Barcode Presence
EEH KL
® |nspection Stamp Validity
TS EINENE S A RN
® | egibility of Paint and Markings
MRBENME ENXFHSEREW %
® Additional Safety and Quality Checks
HF X 2e i mERENREN

# A SMRe R
RRUAEZE  AGNe Eald ne R
= RmEe LS - ——— A RPN
L3 (1) L R4 =] o
L ¢ - o4 &
" L3 L4 w8
i ax = =i
"R i L % L —t R
= ) | 8 @
waw L3 s AL
= R L Al
] " R -]
ES L Mm% o
L e L1 n

Inspect the appearance of the cylinder (the gas inside matches the color of the cylinder,
the cylinder outlet is sealed with a plastic film or plug, no deformation, crack, abrasion,
corrosion of the cylinder and oxygen cylinders are free from grease) and verify the
integrity of safety accessories (shock-absorbing rubber ring, cylinder protective cover,

! valve).

Scan the electronic
identification symbol on
the cylinder shoulder

(such as a QR code) p 2
using a mobile phone to EEEgiztilil 85 ,/‘
) view basic information — Check the manufacturer's certificate

about the cylinder,
including cylinder status
and specific expiration
date of the inspection.

of compliance (including gas name,
purity, volume, filling date, expiration
date, manufacturer's name, etc.) and
labeling.

vaxTnae O UL ke

Check the steel mark on the
N ~T shoulder of the cylinder
w1 =1 (including the manufacture
date, the designed service life,
the name or the chemical
formula of the filled gas, et

tABUWEN -t g

TS2210071
» 068

AR RS

Egeusy

** If there are any problems or concerns in the above four steps, please contact th
cylinder supplier or feedback to LSMD in time. Make sure there is no any problem
before accepting the cylinder.



Attach a gas usage status label to the cylinder, indicating the
manager and date, and keep the status updated

ASMERESEERARSRRT, THEEANNE, FRIFEH
SHUIRTS

L

NOTICE

| All eylinders must be chained
|and secured in upright position.

e GUR R R ERH T LRI T AR

CYLINDER
STATUS

T EA TS O T ey pp v



The neck and valve of the bottle are the most
vulnerable parts and must be well protected
S R 2R B 5 AR AR AL

DI IR T



气瓶_video rocket1.pptx

Transporting Gas Cylinders
= SR

General Precautions:
— RO EEIN:

€ Always shut off the valve before moving
FRTETSEN Z RIS ]

€ Do not drag, roll or slide cylinders
AT . RBUER T

€ Use proper trolleys or carts for transporting cylinders for long distances =

EREBEH MR, BEMAEINFHEESVNE




Transporting Gas Cylinders
= SR

General Precautions:
— RO EEIN:

€ When moved by crane, hoist or forklift, cylinders must be securely placed
inside a cradle or platform and securely tied with chains or ropes

BITEEY. PP ERNN, AL LEMEERERIFS L, FH

WERNBRFEEE

€ Cylinder valves should be protected with caps (if provided) during
transportation
riEhdiER, RERERRFE (RME) RiF

€ Never drop a cylinder or permit cylinders to strike each other violently
PIMiEsE SRS AT RRRIES

€ \Wear proper personal protective equipment (e.g. gloves, safety shoes)
when moving cylinders

WRETMNIBFEE SN DA RE (BINFE. 228H)




Cylinder Stabilization Methods
AENSHEZE (B5fE#) 7K

Laboratory bench clamps are not =
recommended for this purpose

AEWERALEERX



Before Using Cylinder
& ASRar

€ Never accept or use a leaking cylinder
I = B % AR B =i

€ Check the label to make sure the gas is the one you want
RERE URRIFASBE2EFENRUE

€ Do not rely only on the colour of cylinder, if in doubt-ask
AEREFSMOEE, WRBER, 1580

€ Never use gas without label of type of gas

TIMEXE SEREBRRERNIE R T ERSRE




Before Using Cylinder
& ASRar

€ Know the SDS of gas you use
T RIS R SIARISDS

€ Check to ensure the regulator and pressure gauges are of the

proper types. Cylinders must not be used without an appropriate
regulator
RENBRADSENENREESRE, IMERXEESFETLHDN
B TAEER
€ Check to ensure hoses/ tubes are appropriate types of sufficient
pressure ratings and securely connected
RENHRRE/BEERSELREHARGEBNENFE, FEHE
B E
€ Never force fit regulators or fittings to cylinders

PIsaiT AT Rr el i R B =i L




Before Using Cylinder
& ASRar

€ Do not force open cylinder valve. Return cylinder if valve cannot be opened
by turning hand wheel or using valve key
IR THI AR, MR EZBE &N TR ERRITARFTAREIT,
HRESIR
€ Gases must never be mixed inside cylinder
[EEATETHARES
€ "Reverse flow check valves" and "flashback arresters" must be fitted for each
gas cylinder whenever an oxidizer and a flammable gas are used
B SMAEE R EALTI TR SIRR A5 % % " 5 1w 18" A0 [3] K1)
€ Never strike an electric arc or direct a flame at a cylinder, or make a cylinder

as part of an electric circuit

VI TR IS KB EEIER SR, B URIEA BN —

kr

B




After Using Cylinder

ﬁ E‘I#EJE [»’:'. ﬁEJ V=] "r] 'FJ ]—J :J:JJ"T/ /T'E/i er_ ]t//:“
MLZ/%E, pugd

€ Close cylinder valves when not in active use
i AR fa R =M ]
€ The gas in the bottle should not be used up, excess pressure

should be left

SHPNSEANETEAR, NEBZRNET
€ Empty cylinders should be labeled

= SR AR

1 A SE e Y=




Leak test
RESEM

8068 4/ A kI AL Il AX

Bubble-free= Leak-free

T8 = Tt

Gas Leak Detector

RS



Safe Storage of Compressed Gas Cylinders

EHSMAIREFE

@ Store only in designated gas rooms or specified laboratory areas
REFEMERTEEESRE. €F, XREFRENNE
@ Display safety signs for hazardous gases

RRFERER ENRTERE

€ Implement access control to prevent unauthorized entry

MBS EEIRRIELZ, BEREFRNAH




Safe Storage of Compressed Gas Cylinders

EHSMAIREFE

& Storage and Installation Requirements

ﬁﬁﬁﬂﬁc%ﬂ’]ﬁ?lﬁl b T R

* Keep rooms cool, dry, well-ventilated, and fire-resistant

R, TR BARY, FBEPX
* Position away from ignition sources and unprotected electrical circuits
MNEBZBME. PR, KIESHEE OXFRP)
* Ensure level flooring
Hh
* Maintain temperatures below 51.7 °C (56 °C)
B EAKTF51.7 °C (56 °C)
* Avoid direct sunlight exposure
IE AR ER (KEE)

€ Assess environmental monitoring needs for low oxygen or hazardous gases

HENTRAS, FASZRIFSTFERREENNTE




Consider Cylinder Compatibility During Storage to Avoid Mixing
FRENENEZRESHNFESYE, BRRERF
€ Gas cylinders should be stored in compatible category groups, keeping them isolated from incompatible

types
SHMNFHRERSTHENE, SEEZNTERE ST
* Oxidizing gases must be stored separately from flammable gases
fUREEHRREED FFFM

* Flammable gases should be kept away from combustible materials




Separation of Flammable Gases from Oxygen (Oxidizers)

SRS E58K (84) 7R

Storage and Use in Laboratory Indoor Environment

KB EERNNTFEEA

€ Ensure good ventilation
RiFEMN

€ Maintain a minimum distance of 20 feet/ 6m, or use
a non-combustible barrier with a 30-minute fire
rating (minimum height of 5 feet)

DTT20 FR/6KBRNEEE ST KFR A/
NRAFEEDR (£ 5ERS)




Cylinders Storage Location

—uifﬁﬁﬁiﬂ B

@ Keep cylinders away from emergency exits, main
entrances, and high-traffic areas

IEREBE., KEFEEAA. SERFFTAO. K
= AR FR X 15

@ Avoid storage near elevators or areas prone to
collisions or falling objects

 ERFMABRSIE, SEREBHNIETRELRTS

M BYmEEHSRNNE

@ Store away from open flames, heat sources, and
electrical hazards (above 56°C)

“URIZE B RURER 2 ACR (56 °C) SUa] ST ARIARY
EEMFEMNZWAKERE (BEF)




For toxic and corrosive gases, conduct risk assessment
and develop emergency response plans

NTSRESE, MFXENEE 5 NafE

Prioritize the use of small gas cylinders

Loe e A/



For toxic and corrosive gases, installation and use must be In
gas cabinets, fume hoods, or ventilated enclosures

NTFERSE, REMEAZESHE, HRARKENBENER
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Safety Configuration for Flammable and Toxic Gas Piping Design

SME% 5 FE560N5BIITIEERE

BT
| flashback arrestor
kfj SRS IR SRR 5 B A TR 58

Please Do Not
Turn Off

Lo 7106 if you need £

Excess Flow Shut-Off Valves
R AL

Reverse-flow Check Valve

1k [=] 1




Industrial gas-related risks: combustion and explosion

TWSESTHINE: REHRIE

Explosive limit

Conc. )k E

1 MR R &
(LEL)Lower Explosivity Limit 5 o ® Gl IS TS .. % .. .
E%TBE ° O. .* o.o.° ® .o.o..o.o
(UEL)Upper Explosivity Limit eufic Insuffici
nsutficient nsufficient
JRAE IR Combustibles Explosion Oxidizers
TRYTES HRkE BRI A8
LEL UEL

LEL and UEL vary depending on pressure, temperature, and oxygen content

LEL MNUEL SIRHESE 7] B BR TS EEHIN T B LA




Install gas concentration detectors

R H ERERMY

Gas Relative Density

S5H, 0.07

RS He 0.14

ZIRCH, 0.91

AmAN, 0.97 Gas Sensor Installation Height

Considerations

=S AIr 1.0 ARABERBNAESE
250, 1.11

TSAr 1.38

—&EHRCO, 1.53

Akt CaHg 1.56




Gas Concentration Detectors

SEREEMAL

A device that detects gas concentration, displays the value, and triggers an alarm when the
concentration exceeds a preset limit
RN EREBL BT GE R EREE FERERESEENEHRERFLBIRE

=S IR %, Sampling Operating
Method Principle
REAR T kR

Diffusion Gas naturally

P diffuses
THR cgamru 1
Gas Is drawn In
Pumping using a built-in
ER pump

BEAER



Gas Emergency Response Procedure

SIEN R E N IEFF




Gas Emergency Response Procedures

SErNRLERE

The gas concentration Notify personnel to evacuate, secure
detector alarms — | the are3 5 | Report to all levels of management
SRERNURE BAABEARGR, H9F BIE LIRS ERNE
Wear PPE based on gas type and
e ~N leak size; initiate emergency
Note: After the environment reopens, notify professionals respo/_nse . L
to check cylinders and gas lines before use. =E :LTZFEDT’E MEE, FEA
AR NERHEE, FEANTUARBFESHMKEOR, FEARRE, FRNER
IR EAEHEA

. J
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