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TUYEN BO TU CHOI TRACH NHIEM

Tat ca cac an pham cda AIGA VN hodc mang tén AIGA VN déu chira théng
tin bao gém huéng dan thuc hanh, 4p dung quy trinh an toan, théng tin ky
thuat, qui dinh phap luat, su kién khac dugc thu thap tir cdc nguén ma
AIGA VN cho la dang tin cay va / hoac dua trén thong tin ky thuat, an toan
va kinh nghiém hién cé san tir cac thanh vién cia AIGA VN vao ngay phat
hanh

AIGA VN khong bao dam ciing nhu khong chap nhan bat ky trach nhiém
phap ly nao vé tinh chinh xac, day da hoac ding dan cua théng tin ¢6
trong cac an pham nay. Mac du AIGA VN khuyén khich ngudi dung dé
tham khao hoac ap dung ching trong céng viéc cta minh, nhung viéc
tham khao hoac ap dung la hoan toan tu nguyén va khong rang budc.

AIGA VN khdong kiém soat bat ky diéu gi lién quan dén hiéu suat hoac dién
giai sai, s dung hgp ly hoac khong hgp ly bat ky thong tin hoac dé xuat
nao trong cac &n pham ctia AIGA VN bdi bat ky ca nhan hoac té chic nao
(bao gom cac thanh vién AIGA VN). Tuy nhién, AIGA VN khuyén cao ngudi
dung khéng chinh sira, thay déi ndi dung va st dung 4n pham cua AIGA
VN khong ding muc dich, va AIGA VN tu chéi r6 rang bat ky trach nhiém
phap ly nao lién quan dén viéc nay.

Cac 4n pham cua AIGA VN phai dugc danh gia dinh ky va ngudi dung dugc
canh bao dé c6 dugc an ban mai nhat
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DISCLAIMER

All publications of AIGA VN or bearing AIGA VN's name contain information,
including work instruction, safety procedures applying, technical
information, legal requirement, events that were obtained from sources
believed by AIGA VN to be reliable and/ or based on technical, safety
information and experience currently available from members of AIGA VN
at the date of issuing.

AIGA VN do not ensure nor accept any liability as to the accuracy,
completeness or correctness of the information contained in these
publications. While AIGA VN recommends that the user refer to or apply it
into their working, such reference to or apply thereof by the user is purely
voluntary and not binding.

AIGA VN has no control whatsoever as regards, performance or non-
performance, misinterpretation, proper or improper use of any information
or suggestions contained in AIGA VN's publications by any person or entity
(including AIGA VN members). However, AIGA VN recommends that users
do not modify, change the content and use publications of AIGA VN for
improper purposes, and AIGA VN expressly disclaims any related liability.

AIGA VN's publications are subject to periodic review and the users are
cautioned to obtain the latest edition.
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slido RIGA

Ban biét gi vé khi Hydro?
What do you know about Hydrogen?

(D Start presenting to display the poll results on this slide.
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Tinh chat VAT LY

Physical Properties

H H H
B o -
Protium ~_/ Deuterium | / Tritium

— Nhe nhat va nho nhat trong tu nhién: 0,09 kg/m3
Lightest and smallest in nature
HYDROGEN

— H, cb rat it trong khi quyén (0,5 ppm), phan I6n & dang nudc (H,0)
trong cac dai ducng
There is very little H, in the atmosphere (0.5 ppm), mostly as water (H,O) in
the oceans

— Hydrogen = “Hydro” + “genes”
Tao ra nuGc water generates

— Deé chay, khéng mau, khéng mui, khéng vi, gay ngat
Flammable, colorless, odorless, tasteless, suffocating
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Tinh chat VAT LY

Physical Properties

Ortho Hydrogen

Para Hydrogen

Nong d6 para hydro (%)
Para hydrogen concentration
——
=

Biéu dé The graph
Thé hién su thay déi nong dé p-H, theo nhiét dé.
Shows the change in p-H, concentration with temperature

100 i .

L

S~ ;:

& &
=

()
=

g
=

=
=

100 200 300 400 500

Nhiét do (K)
Temperature (K)

Khac biét vé tinh chat nhiét nhu dé dan nhiét, entanpy, entropy
Differences in thermal properties such as thermal conductivity, enthalpy, entropy




Tinh chat VAT LY

GASEOUS Hydrogen

i H2
.~ Khéng khi Air
1.0

Hydro KHI
Physical Properties
Ti trong khi 3 1Mo
Gas density 0,09 kg/m?3 (0°C, 1 atm)
D6 dan nhiét 173 mW.m.K" (0°C, 1
Conductivity atm) (cao nhat highest)

D6 nhdét caa khi
Gas viscosity

8,4 uPa.s (0°C, 1 atm)

Hé s6 khuéch tan
Diffusing factor

0,71 cm?/s (25°C)

Do hoa tan
Solubility

Khoé hoa tan trong nudc
va dung moi

Difficult to dissolve in
water and solvents

Van téc am thanh
trong H2
Sound velocity in H,

1300 m/s (25°C, 1 atm)

0.8
0.6
0.4

0.2

00 N IS
Ti trong khi tuang doi
Relative gas density

o H2

| Khéng khi Air
1.0
0.8
0.6

0.4

0.2

0.0 :
D6 dan nhiét tuong d6i
Relative Conductivity
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BH2

I Khdng khi Air
1.0
0.8
0.6

0.4

0.2

00
D6 nhét tuang doi
Relative viscosity
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LILURCIEIRZNRAEN | | ONG SIEU LANH

Physical Properties CRYOGENIC LIQUID Hydrogen
Didm sbi Gian do pha cua hydro
| -252,8 °C (1 atm) ) Hydrogen phase diagram
Boiling point
Piém néng chay | _—
. . , -259,2 °C (1 atm)

Freezing/Melting point Pha léng

X X . N 0 Liquid phase /
Ti trong long 70,8 kg/m3 (tai diém soi at
Liquid density boiling point) T 1

- Pha ran Diém té&i han
446J/g at 20K A : Pha khi " -
Nhiét 4n héa hoi ) / 96, | Gov e gaseous phase  Critical point
' O VOI compared to
Latent evaporation heat P —a \
LN, 199J)/g at 77K Diém ba

Diém ba al Triple point

, , -259,3 °C & 0,007 MPa
Triple point . | | |
D nhét cua long 18,2 pyPa.s (tai diém soi at 5 =0 o0 =5 38 35
Liquid viscosity boiling point) Nhiét d6 Temperature (K)
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Tinh chat HOA HOC

Chemical Properties

Reacts
under  high
catalytic conditions.

Hydro tao ra phan (tng chay véi cac chat ho
trg qua trinh chay nhu khong khi, oxy,
halogen va oxit nitc va phan (ng né trong
cac diéu kién vé nong do, nhiét do va ap
suat, anh sang thich hgp.

Hydrogen produces a combustion reaction
with combustion aids such as air, oxygen,
halogens and nitrogen oxides and reacts
explosively under appropriate concentration,
temperature and pressure, light conditions.

with  many
temperature

On dinh & nhiét d6 phong
Stable at room temperature

Phan (ng v&i nhiéu chat & diéu
kién nhiét do cao hoac cé xuc tac

Nhiét do cao
High temp

4

substances
or

Phan Ung chay

Fire reaction

O

05
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Tinh chat khu

Nhiét dé phong
Room temp

)
Cé thé két hgp vdi
tat cd cac nguyén

01 to, trir khi hiém
K&t hap Can combine with all
Combine elements, except
noble gases
02 So

Hydro ciling khir cac oxit kim loai &
nhiét do cao, tao ra cac oxit va kim
loai c6 s6 oxi hda thap han.

Reducing

|2

at high temperatures, producing
oxides and metals with lower
oxidation numbers.

Properties & Application May 24, 2024

Hydrogen also reduces metal oxides



Tinh chat HOA HOC

Chemical Properties

Phan &ng vdi oxy
Reacts with oxygen

Phan (rng vaGi clo (phan tng
G nhiét d6 phong khi ti€p
xuc véi anh sang)

Reacts with chlorine (reacts at
room temperature when exposed
to light)

Phan (ng véi oxit kim loai
va clorua kim loai (& nhiét
do cao)

Reacts with metal oxides and
metal chlorides (at high
temperatures)

Phan (ng véi hydrocacbon
khong no

React with unsaturated
hydrocarbons

H, + F, - 2HF
AHO0°=-536 kJ/mol

Phan (ng véi flo (phan Gng
dir d6i & nhiét d6 phong)
Reacts with fluorine (violent
reaction at room temperature)

Phan ng véi cacbon

monoxit
Reacts with carbon monoxide

Phan (ng véi nitc (& nhiét
do, ap suat cao va co chat
xuc tac)

Reacts with nitrogen (at high
temperature, pressure and with
catalyst)
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Fe;C +2H, —» CH, + 3Fe

Khac: Tham nhap vao mang
tinh thé kim loai, lam gian n&
hoac bién dang mang tinh thé
Other: Penetrates the metal
crystal lattice, expanding or
deforming the crystal lattice
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Tinh chat HOA HOC

Chemical Properties

AIGA

PHAN UNG CUA HYDRO
VOl CLO VA FLO

Hydrogen reaction with chlorine and flourine

Video source from YouTube
English and Vietnamese subtitles by AIGA Vietham

May-23, 2023 AIGAVN-VD-032

AIGAVN-TM-012_ Hydrogen-Tinh chat va Ung dung Properties & Application May 24, 2024



Pic tinh CHAY NO

Flammability CUC KY DE CHAY EXTREMELY FLAMMABLE:
= Khoang chay rat rong Nang lugng danh Ira thap
= : e 0.4 N .
%’% 00 - 75.0% Very wide flammability limit: 4 - 75% Low ignition energy: 0,02 mJ
3 e Bigu kién E 037 029md L
ETQ §0 — dcgpm;ru o - ; 0.24 mJ
S5 40 i 3 02
2 29 2
RS 20 — g 017
LR 0.02 mJ
"> 0
= Hydrogen Matural Gas Propane Gasolina 0 | i
Vapor Hydrogen  Natural Gas Propane Gasoline Vapor
1.0 T T L] T T T T T T ¥ T
d 0.8 éz:';' > o

~ 0.6
0.4

T

Khoang cach dap Iua
fire extinguishing distance
oo W
'L P
88
AL
K

4
[ ERE

Khoang cach dap tat
ngon lira nho

JSFRAR\ M

bién cuc Electrode B

)

T

Small fire extinguishing

distance Khi hén hgp Mix gases

=]
ol
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I X
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Bia thuy tinh Glass plates Ti lé tuang ducong Equivalent ratio
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Pic tinh CHAY NO
Flammability

P

Methane

— San pham chay duy nhat la nudc — Nhiét d6 ngon Itra tueng déi cao
The only combustion product is water The flame temperature is relatively high
— Ngon lra gan nhu khdng mau — Nhiét toa ra tuong doi thap
The flame is almost colorless Radiated heat is relatively low
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Pic tinh CHAY NO
Flammability

SO SANH NGON LU’A CUA HYDRO VA PROPAN
Comparison of Hydrogen and Propane flames

Video source from Public Media
Vietnamese & English subtitles by AIGA Vietnam

Apr. 27, 2021 AIGAVN-VD-003
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Cac UNG DU NG Tiéu thu Hztoén cau theo nganh

consumption by Industry

Application Global

Source: https.//wha-international.com/hydrogen-in-industry/

Loc dau
Petroleum refining
25%

P
<

San xuat Metanol San xuat A-mo-ni-ac
Methanol production Ammonia production
10% 55%
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Cac UNG DUNG
Application

Trong ddi song
For life

Thuc pham & D6 uéng
Food & Drink
‘?: | .

Nhién lieu cho phucong tien giao théng
Fuel or transportation



Cac UNG DUNG

. Trong c6ng nghiép
Application For industry

X« ly nhiét kim loai
Metal heat treatment
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Cac UNG DUNG
Application

Trong cong nghiép
For industry

Lam mat may phat dién Nhién liéu trong cong nghiép Han
Cool down generator Fuel in the industry Welding
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HIEP HOI KHI CONG NGHIEP CHAU A TAI VIET NAM (“AIGA VN”) m

XIN CHAN THANH CAM O'N BAN DA SU’ DUNG TAI LIEU CUA CHUNG TOI DE THAM KHAO VA HUONG DAN

CHO NHO’'NG NGU'O1 BANG LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP
Thank you for using our materials for reference and guidance for those who are working in industrial gases field

HAY LAN TOA TINH THAN LAM VIEC VA TUAN THU CAC QUY TAC AN TOAN, QUY TRINH SAN XUAT AN TOAN
VA QUY DINH PHAP LUAT KHI LAM VIEC TRONG LINH VU'C KHi CONG NGHIEP DE GIAM THIEU TAI NAN SU’

cO CHO CHINH BAN, NO'I BAN DANG LAM VIEC VA DAT NUG'C BAN PANG SONG
Please work and compliance with safety rules, safety production process and legal regulations while working in industrial
gases field to reduce incidents/accidents for yourself, your working place and your country
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