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Abstract: The sources and hazards of hydrogen in aluminum melt were analyzed. According to the different operation
modes of measuring hydrogen, the principle and characteristics of on-line measuring methods such as reduced pressure
solidification method, first bubble method, inert gas cycle method and hydrogen concentration difference cell method were
introduced respectively. The various on-line hydrogen measurement methods were compared and analyzed from the aspects
of hydrogen measurement operation mode, hydrogen measurement results, testing time and cost. The development direction
of online continuous hydrogen measurement technology is to extend the service life of high temperature hydrogen

measurement probe and reduce the overall cost of the device.
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Fig.1 Hydrogen solubility in molten and solid aluminium
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Fig.2 Schematic diagram of the Reduced pressure test device
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Fig.3 Schematic diagram of the First bubble hydrogen
determination device
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Fig.4 Schematic diagram of the acoustic emission hydrogen
measuring device

23 EZEENSZE
2.3.1 Chapel ¥

Chapel W & 3> & — MR e B S h &%,
i RWTH-Aachen #F 58 BT & B, %75 ¥ 38 o JE 1 4%
SRS HEW E A R R e, ) AR A
5 R B — A2l A Bk 8 HERABNERK 9



(H5EFK AR )10/2020

RN ERAESBESRAFERER *993.

1- S ;2- TR 5 3- UL I 4- Etf?’ﬁ%ﬁ 5- A ;6- HAE R
7- HIEH ;8- LA B|IHK;9- W

B 5 Chapel il & B R & &
Fig.5 Schematic diagram of the Chapel hydrogen determination
method

i, RS —REN E®E 7 ME SRS 458,
KT HESR S @S EEFE 6 B L%k
WHER, MESBRFTHEAE A BELY ],
HIAABKBLANELD SHEBES S5 EXB P
fr, BERNE TR ESREPHEAR SR, RE
Sievert E &I A T &R, N4 E A 4 T dr At
&), ATFT AL 1 3 Rl i R 2 mEk N
A—EBBEASR,

Chapel ¥ 7] DAyE SR &, B0 B2 & (34
A Hh TR EmES  HR&EMTTE
R AFESRBENRERE , EERNHFA
+arz, FIAZEERFRHNEEE T EA I+
FMA 7 &) Y 44 B ) S A2,
232 1EMESUEIER R

g P SR IR 05 PR SR T8 35 15 5 Tele-Gas
B, R K AR R B S SR A SRR RCR S
SR #EAT I B S O AN TR R R — A A
T VR RN B MR . Dy B v R T o B L DB AR
RESEANSFARBAENBHER, —BRAIA
SREAR., ZHFEMEZHME 6 o, W&k
ALEFRSRAR24KAWETES WAEN

2

1- RFWE ;2- AIREK;3- Uk 4- AR
5-BEPE 6- MEHRL,T- Bl

P 6 1 A A 478 B vk ) U RUEOR B
Fig.6 Schematic diagram of the inert gas circulation method
device

BIREFHA ML T ZILEERL 6 #iTHE 7,
BRI P B S AR R T YR, RE S
PRSI b i SR 3R B
2[H]Al=H,(Ar) (6)

Bl P FH A A 3t 4 X i £ B B & | AR AT
AT TR RIS EE, ZTER T EENE R,
Telegas ZUM SR H & 3 Tz ik & H B W)
S, BT R B A I S {GA A ABB /22 Rl 85 8
) ALSCAN Ml & 1% DA Ko 74 B 48 k. £ A F & 9 ELH
AP, 22K B 5 AXHE SR IE R LSRR
[l HEAT T B0, SR BB A B 45 B 0T, R R
IR o A s = I R A =T VR -
Tele-Gas ¥ i fE o B 45, H 808 3 B vk 47, ik
HERAZRIYRE®, FRARZAMER
3k 535 % B AR KA  ER s R E S &
BARET, BT RERKH R #OE6E, WS Ry
Ko 1M SARE PR A0 A B = kb v A
BEH—Fh,
233 SAkZEHME

Ak 25 v b v B T AR Ok M S KR R R 1 —
PR RARE SRR ik, TEHEASRENELS
W52, %77k A FE s TR T 5 A B 3 bR Y R T A%
FHERE, MIERZHF . BESE S EZE K Nerns-
tian E B LA AWK, H 068 & IR AL B
BEEA AR E NS, k2 b B A X A 4R
I A 7 1 ke Ul EL A T e R A A BT R LR
RBUNER RS, B—FEA T RS
WM A g, AlERMENTTRRR .

Poo BAHLAR | B R HL MR | SR P (7)
KA, P ARG R E ; P WS IR, 40
HL A 2 5 [ A b, fifp IO i ) AR S I o R O
55,

I 35 43 FE A I %8 3 F Nernst & 1 .

— RT | Press
E= oF In P (8)

KA R ISR %,8.314 J/(mol - K) ; F R ¥:Hir
55 81,96 487 C/mol . W] A1, 25 A I 15 ¥k 22 H th . 30
PEFEE T, B S S 4 E B
R S A e R BB S L R o R R R AR
e 2 F it A SRR R 4 R SRR S L AR B 45 R 2%
B RS AR RAL RS I,

7 BA TYK A Rl & 9 LSRR BE 2 1
AN ENSERBERER O, FERE#RRE 1
WANRE S &AL 3, JFi ok % 5 o
FHTRIEE 2 Mo, HIESE 2 MNHEA—HRE



+994. FOUNDRY TECHNOLOGY

Vol.41 No.10
Oct. 2020

1- [ el e B 5 2- WA 3- SRR AR ;4 SR B L
5- AL B AR  6- TBEAE K 7- AHERE 8- ARRAER
9- Pl BE £T 4E ;10- §1 K

B 7 SRS i SR 22 L b AR R AR D SR B
Fig.7 Schematic diagram of hydrogen determination method
utilizing hydrogen concentration cell sensor with gas as
reference

M AHENE 7 LA RS RMEE D E AR
RAS 8 MS AR, AENE LT L i T8 ST
B LA R ik S B SR 5 AR B SRR AR S 0
W 10 JFfE B Ll B R AP e e T 25 5 R E
10 5, LA T NIRRT P R AT 4 9, RSk AR
WIR L EA% 9 ZRANALSBR P AT
i BT A A RO R T I A MR R
W7 3t 25 A5 AR R A A TR ARE I S U T R
o ] DLSE B & B RO AR E AR, RAER
W B BB IE R AUSS 1 SR E T A B = AR
7 B AT S PRI TP,

8 A BB K T & B & JR AL W 4R it
S0 T B SR 22 F A TR AR 6 ) R R OO, o il SR
5 R R R i, T S RSk AR R K
R A R AR B A 2 o R U R B 8 R
TALRRARHNSE 3, itk 11 BBk 1 BE T
e A v 7, [R] F SEORLBY 10 FH T 96k /) 48 3t =5[] B9
TRER, DL o s ey 1ol B8 TR P AR B 2 Y
TR LB RIS A R AR TR A
SRR I B 22 O (R T . (R RAR Il A ek
5 TR B E TANRAR SR Sk b, FNESEk7 S
Bk N R 2 AL 6 M SPTE A A, UM e
B NIRRT RN 5 2 2R

1- B RRAR ;2- [ A L A TR 3- A5 IR AR A1 5T 4- R 0RL
5- B4k Sk 6~ AR AR ;7 SR A 8- IR B 0- HH 4L
10- BURHEY ; 11- £44R

Bl 8 &R S ALY A S L i A vk 2 v W 4R VRO SR R AR A
AEE
Fig.8 Schematic diagram of hydrogen concentration cell sensor
with metal hydride

bhse 3 Hefuh, @i SR T R PR RIS S
24 BHMETEER

ERR A SEARN ST R A B IE 1
7 o WNBRAE 7 S HU B, 0 22 W M I ME— RE S B
TR rp S BEAELGE SN B 7 ¥k o BRISUE SR [ 54,
HAWHER & B S 07, W HERHESRAAK
B AR HB T BURE R UL, ELHE AR A S0 R I L T
VEARAE S ] B, 0 S ) A X SR A (E I A A LA
JOF SRy, U R 0 P SR 3P 1 Sk 22 L vt
LSRN IR, AR S A B, KA
BB /N T R

3 4iE

Hilf & emEha s /BRNITEARZ, #H
PR, WEH T ARKA 56 X T HRE R R E
HIZRA R KB —BAETa, FGRBREIIK
Jrik R AT o R GRER X F R E A S kP
R SEE A, R R R R R, U
IR BRI, A ARG AR A JE &R IT I
ERREAELESEMABAR, BIRAHEH#H AR
AR AR MBI %, U
T R T LA R A 7 R 5 M o Y
B, TERIESN S A5 B 3 BK S A A AL

RIEMERESARANS ZHR

Tab.1 Characteristics comparison of various aluminum melt hydrogen content detection methods
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