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Preface for Chinese Edition

In September, 2004, in Shenyang, Professor Zhuxian Qiu,
our best friend, told me that he was going to translate the book “A-
luminium Electrolysis- Fundamentals of the Hall- Heroult Process”
into Chinese in order to introduce the newest fundamental resear-
ches and novel technologies concerned on primary aluminium pro-
duction to Chinese readers. I am very glad and supported this
work. —Halvor Kvande

In November, 2007, when hearing this book would be transla-
ted in Chinese and published from Dr. Zhongning Shi, I was sur-
prised very much and believed that it might be one of the best news

for me during the trip in Beijing. —Jomar Thonstad

Dr. Zhongning Shi met the authors of the book “Aluminium E-
lectrolysis- Fundamentals of the Hall- Heroult Process” when he visi-
ted Trondheim, Norway in May, 2008. He suggested us provide a
brief preface for the Chinese edition of this book, and we accept it
gladly.

As we think that Chinese readers can get a better understand-
ing of this book from the original preface, so we just want to ex-
press our appreciation to Professor Zhuxian Qiu and his colleagues

here. They spent a lot of time and efforts on translating this book.
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Meanwhile, the rapid development of primary aluminium industry
in China has attractive the world attentions, and we wish Chinese
readers can benefit from this book. Moreover, we hope the Chinese

translation edition will be published smoothly.

| cuca %w./(of May, 3, 2008
vt/ .ZTZ!QL-) Trondheim, Norway
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o A electrode surface area( geometrical) HIMZJLAHAH cm’

® q, activity of component A ZH4+ A WITHEE

e AE anode effect FHHRZEN

® AEF anode effect frequency PFHARUN BB K - day ~'

e A, electrode surface area not covered with gas bubbles RS ¥
BEEABHRER o’

¢ BET Brunauer, Emmett,and Teller method BET R /+Hrik

® BR mass NaF/AlF, ratio NaF/AlF; g H

® ¢ concentration, mass or mol percent basis 7 W (R ek e
IRED %

® ¢, crtical current density IFFRBMELE A - cm 2

® ¢y, double layer capacity WE/ZHA pF - cm™

e CE current efficiency HLFEE %

® ¢, eutectic composition FL& 4>

® ¢, molar heat capacity at constant pressure ETEERME
Jemol™' - K™

e CR molar NaF/AIF, ratio NaF 5 AlF, BE/KE

o d densiy HH g com”

e D diffusion coefficient ¥ HEH m’ s

e DTA differential thermal analysis 2334

® F cell potential JREEMMHBIE V

e £° standard potential ARAEHARHEE V

® £ reversible potential W[ (fZ)HBNFE V

e F_ constant potential term HEHE V
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e E, electrode potential HEAEEHEE V
® EDS energy dispersive spectroscopy FEIE
o ' Faraday constant ¥EH758 B %,96485.309(29) C - mol ™!
e FLINAK eutectic LiF-NaF-KF mixture LiF-NaF-KF Jtg3aisr

® ¢ gaseous state (&

® AG® change in standard Gibbs energy FRET AT B M BEAS
J- mol™

e G° standard Gibbs energy at the temperature T JRFE T BY 85
EHAHHEGE T - mol”

® A,GS standard Gibbs energy of formation at the temperature 7 &
BE T i ARVES A A BRAE T+ mol ™

e h_ height of the electrolyte in the cell — FHA#HE H (1) B8 i o 15
(ERKFE) cm |

® h_  height of the liquid aluminium layer in the cell H3 8 o f
EWEE(FKF) com

® H® siandard enthalpy at the temperature T & B T B} {45 #E XS
J +mol™

® HS short version for Hog o Hog s BRI E T + mol”’

e AH® change in standard enthalpy FREHBISZE T+ mol ™’

o AH_. integral enthalpy of mixing ¥E&% I - mol™

® AFIA partial molar enthalpy of component A ¥ A B D R SR b
]+ mol™

o AH? standard enthalpy of formation at the temperature T i@ T
AIAREAE RS T - mol ™

® A, H° standard heat of fusion IRy TRIE T - mol ™

o] cumrent HJ A

® i current density HHFEE A - em 2

i, exchange current density ZCHLELHHEHE A -om”

® ; local cathodic current density for the Al deposition reaction 45

c
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DIFRRH AT EE A om™

e i, limiting current density AZFRELFHFE A - em ?

® i, local current density for all cathodic side reactions PR EI B
RiRTBEFEE A om”

e i, transfer current density FEHHHE B A- cm’

e j current density HFEHE A - cm >

e k. mass transfer coefficient fZAFRE om - g

e | liquid state WA

el -l loss in current efficiency by various mechanisms LR
HTHH

e LECO oxygen analyser &% X

® LOI loss of ignition at temperature range 300 ~1000°C 300 ~
1000C FHIEEE %

e MD molecular dynamic 2> F31H%F

® MOI loss of ignition at temperature range 25 ~300°C 25 ~300C
THBE %

® n  number of elecirons &, T4

e NMR Nuclear Magnetic Resonance #%REALHR

® P amount of carbon dust ZKi&ER kg(C)/t(Al)

® p, partial vapour pressure of component A(g) #H4; A(g) H4)
K Tomr :

® p,.. total vapour pressure JJE Torr

® (0,4 amount of electric charge HE C

e r the NaF/AIF, molar ratio( also denoted as CR) NaF/AlF, 14
Frra e, 8 CR

® R molar gas constant,8. 314510(70) SARE$,8.314510(70)
Jemol” - K™

® i square of the multiple correlation coefficient ZEHELRE

- g :

® s solid state [FHA
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e AS® change in standard entropy ARVEREE T - mol ™’ - K7!

o AS, partial molar entropy of component A #15; A W {R /R
Jemol™' - K™

® 52 standard entropy at the temperature T BE T oHRARERS
Jemol™? - K’

® 5% short version for Sgg 1k SpxBIEE T - mol K™

® A, S° standard entropy of fusion eIk T - mol %+ K

® SEM Scanning electron microscopy HIH B

e SD standard deviation FRAEIRZE

® Superheat the difference between the electrolyte and the liquidus
temperatures at constant electrolyte composition R 5 MR
H5&REZE T

e temperature JHE T

® T absolute temperature #iXH{RE K

® TA thermal analysis #\34HT

¢ TDLAS Tuneable Diod Laser Spectroscopy B 3§ B REEOL
ik

¢ 1, transport number of electrons w5

. eutectic temperature FEFRE C

® ;. transport number of ion i B TR

e U cell voltage HEHE V ‘

® V¥ excess molar volume 11 EEE/REM cm’ - mol ~!

e ¥ molar volume of the component i #4711 P EE SR AR AR

e

em’ + mol ™!
¢ V. molar volume of the mixture B4y EE IR R
em® - mol !

® w mass fraction [AETE
® W, electric energy consumption BLEETMEE kW -h - kg™
® x, mole fraction of component A in a liquid mixture Hir AL
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® x,, current efficiency ratio with respect to alumimium 45 B f# i
Vi ES

® ¢, ,3;, numerical coefficients F{{H R %

® B, coefficient depending on composition 55 R R

e v Interfacial tension SHEHS mN-m™

® y. activity coefficient on a molar fraction scale LJEE/R4TETAY
EERE

® 5,,£, numerical coefficients ¥{{EH Z4L

® &, coefficient depending on composition 5K KA EE
J - mol™!

® £, numerical coefficient ${E R

®  viscosity FF mPa-s

® 1), concentration overvoltage ¥ETHIfF V

® 5. cathodic overvoltage FR#Ridmfr V

® @ wetting angle JBIHMA degree

® @ surface coverage by gas bubles S YIFHHF

e k specific electrical conductivity FEWHEFE Q' - om™’

® k. specific electronic conductivity FWMAFHEEE Q7' rcem”’

¢ A thermal conductivity #FE W-m™' - K™

® i1, chemical potential of component A 43 (4 IT) A F4b2FH
J-mol™!

® y stoichiometric number &%

®p density EE kg m”

® o surface tension K} mN -m™’

##: 1 Torr = 1mm Hg =133.322Pa,
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