A vilag ontvénytermelése 2012-ben, t

I8YFER00I FoL98r LFG'LBS £L9°9TT Fi6' IS0FI LIB'EFL'L FrO66T L ELFSLTL TTTLIN'ST LIB'S66'SE SIESS()
96 TI8'TI OLYIL 00F"OrT 089011 0B9°TEL’L 0Z9°6SE OESTER'L 08Zc8 v UB9BLE Y 0T 96Ct WS
000°TES'T 000 000 €E 000°0T 000092 000k 000°0ES 000°0F 000°0F1 000°0ZF suleny)
000°SH'L 0001 _ 000°LET 0001 0001 000°8 000°T08 000°019 Sersi00I0 )
GFI'86T'T LOO'E 909°88 SYUE & r98°6LT SLTOF BFTIL 688 90T S6FL6E ueale]
LIET6T 0sTT CO0°0E €01 006"EE 006tT 00z 001 BIEO[TS
000°TL o 0009k 0Lt 00Z'81 OOLE +BL{PAOJZS
L6V'98 8TCL 856 02TT 0506 8TE0T To1Cl 1€T°LE BIIIER
00F°€8T 00€ 009 008°LE 00E01 00t €T 001°1E 006EST w.w.mﬁov@..m
TSH'69 SETT 0L6°LT LVET 000T 00L°6T 00z 91 aleag
r89'rTIL 109 6£9°8 PRETII 09L°TL 00L9L 006°c 0OL08S 009°8TE Sgzsiojosuedg
BISSIT 9 0T 0s0°e SHL S SLEY £C8FT LED 0167T 699°1€ BIUFIOY
8091 LTO1 0F6'81 WT'6 786°L T8BEL £r0°CE BI[EBNUO]
000°TLT 0009 000°sl 0000E 000°0T 000°00Z UBIEsT{Ed
000°00€'F 096 0rI'ee OL9°ELE 09L9% 000 LEL 09€°0FE OF8°L6s 009°LSR'T #0BZSIOZSOI)
089°656°1 0B9°0S 9¥8°9¢ 06L"9 E1TLIL LELTI FBITL g S0891F CEF9Te SRZSIOZSE[()
SLE'SS CLE'S 000°€ 00t 9€ 00FE1 BEGIAION
FITFITS 6 TLLFE 01 10<°Z08 OEE’LL LeI'LIT 6LOTE 8TSIHO'T FCO'ZHET BEZSIOJIUIIN
DOLFE ore o8l 09 000°T1 0ge 00T ++4BHOBUOR
6L9'TSY'T LOG°T 601 69 009 TOLOFT OFLBL LF68% O0L TLL PR e 3|
660981 ¥el L9EY 681 8T1°96 L'l CEC'E 11 000°1E 000°6F TEZSIOIRASERY
008°9€0°T 0001 000°8 00E'E 00C0EE 00ge 0057 1€ 000701 000 T+ 00098t SRZSIO[AAFUAT
D08SErT A | 008 L8F 0BCT 006091 000°FL 005 1LY 006°Z90°1 B0
000°005'TH 000°00€ v 000°0ST 000°0SL 000°00FS 000009 000°006°01 000°001°0T BU
FIF'reL 9T6'6TT TPICl 918°c6 0ESEHE BpEUET]
LER'THE'S £8LF 18622 £S0°66E°1 1L5°6L 661°EIT {0 SRELLET LOEBOTT upder
00FFEE'G g 000°168 O00°BE1T 0009 000 186 000 ST 9 Ty
LEL'ES 199 0£T A 65T €€ SLELI LOTTT 4 DPSIOTEATOH
9ST008°T S6CT o0 0T 608 FTE 889°LI 00T TO1 Q0LCLD g MOL°LEY SEZSIOBIUEL]
LOS'S8 65T 619°¢ S00°E LESCT 1€F'8€ €S HT Sezsiounl]
00E0TS 0001 00’8 w D05 H0T 00001 000 L 00E'E 000 161 000°8T1 TesATRIny 1[Us2ATH
000°SLE 00F"1 00t 000°1T 00Erl 000811 00068 000 191 e Upy-12(1
SE6°E8 062 w CLLE LTl 00F Lt 008°1€ iug(]
8SEPTr 0OLg 89T°8 COI°EL L9g°¢ GTOTG orT's 16T B09°6LI BEZSIONIS])
868°658'T SHFE 6ro'e QLT'CTT SCB I 0T0°TsT 08<6l L6TCRY £06°5E9°T iRy
8LBFT C06'9 ELGY 80T TFe01 AOTINSH 2SO
FOI'sL 06L rLY1E 00t9 0059€ wnis g
I8 T6T 1L8°TL L89°C COBET 8ETLL 000°E6 O0L6E BLYZSIY
Amayug
T JSEATII AU A0 ATIAIUD HAup A uo AURAjuOSEA Aupayuosea
S32S5(Q) 9457 Awpgug-qury | -umpyuEery - Uy ndeezay Aupaugpoy | dupgugiadw], | soygeasquigs) | sojfjeIszamy | SgzsIQ)

Forras: Giesserei Rundschau, 61. évf. (2014) 1/2. sz.

Jelmagyarazat

A magnéziuméntvénnyel egyiitt
B 6sszes nemvasfémontvény

C cinkéntvénnyel egyitt

Osszeallitotta: dr. Lengyel Kéroly

www.ombkenet.hu

MO

76



FROM THE CONTENT

Torok T. — Sés D. — Kun E. — Szabé M. —
Hakl J. — Csik A. — Kovér L. — Glodan Gy.
— Vad K.: Surface finishing thin-film
deposition techniques for lead-free tin
base soldering ... ... ... .- 29
Recent enwronmental and health protectlon
issues induced continuous development of
industrial metals and alloys. As a result in
car manufacturing, the built-in printed circuit
boards (PCBs) applied e.g. in safety and
control units, are nowadays mostly pro-
duced wusing lead-free tin soldering
technology. The technology requires proper
adjustment of the properties of the metallic
conducting surfaces. For the purpose of
such surface finishing thin metallic layers of
nickel, nickel-phosphorus, gold and silver
are most often used. Within the framework
of the FORR-ASZ project this work focuses
primarily on the effects of the experimental
conditions on the development of thin silver
layers deposited onto copper substrates
applying contact reductive precipitation. The
in-depth  concentration distribution of
contaminating elements incorporated
(partially as a consequence of atomic
interdiffusion of copper and silver) were
monitored using GD-OES (Glow Discharge
Optical Emission Spectrometry) and SNMS
(Secondary Neutral Mass Spectrometry).

Csik A. — Takats V. — Hakl J. — Vad K. —
Téth J. — Kovér L. — Torok T. — Kaptay Gy.
—Lévai G. - Kun E. — Sé6s D. — Glodan Gy.
— Szab6é M.: Investigation of the near-
surface composition of industrial sam-
ples by mass spectrometry ... ... ... ... ...33
Applicability and data evaluation method of
Secondary Neutral Mass Spectrometry
method was extended to the investigation of
industrial samples with high surface
roughness. We report about the depth
profile analysis of coloured surface layers of
hot dip galvanized steel sheets, silver layers
produced by the galvanizing technique on
the surface of copper plates and printed
circuit board samples plated by the
electroless nickel immersion gold (ENIG)
technology. Beside of the high surface
roughness of the samples (~100 ym) it was
possible to determine the depth distribution
of the concentration of the element with a
few nanometer resolution. The determined
near-surface distribution of elements
provided fundamental information related to
the characteristics of the samples, manu-
facturing technology and for the iden-
tification of hidden defects.

Szirmai G. — Téth J. — Torok T.: An XPS
study of surface chemical composition
of AlMg alloy after all the coating steps
of the process of electroless Ni-P
plating ... - . 37
A new surface pre-treatment procedure has
been developed in one of our laboratories
for electroless nickel (EN) plating, which
appears to be an effective and environmen-
tally benign treatment for the following
deposition of a sound and high quality
surface nickel coating with good adhesion.

For that purpose, the aluminium substrate
was immersed in a mildly acidic solution
(lacticacid) of sodium hypophosphite in
order to modify the passive surface and
make it suitable for the reductive chemical
precipitation of the nickel-phosphorus nuclei
from the electroless nickel plating bath.
During this novel pre-treatment technique,
the surface adsorption of the hypophosphite
anions play an important role therefore
several advanced surface testing and
analytical techniques (Scanning Electron
Microscopy-SEM, Transmission Electron
Microscopy-TEM, Energy Dispersive X-ray
Spectrometry-EDX, X-ray Photoelectron
Spectroscopy-XPS were applied in order to
monitor and characterize the surface
reactions and adsorption phenomena taking
place during the pretreatment. The Al
excited XPS (studying P 2p, O 1s, C 1s, Al
2p, Ni 2p photoelectron lines) proved to be
one of the most powerful technique in the
identification of the chemical species for-
med and present on the surfaces examined
in this study.

Lassi G. — Svéda M. — Torok T.: An
analysis of enamel-steel adherence and
transient layer in the function of firing
time .. - e -4
The technlques WhICh are used to
characterize the enamel-steel interface are
traditionally SEM and TEM and some kind
of coupled XRF (X-Ray Fluorescence)
elemental analysis microprobe methods.
The preparation of the samples is difficult,
and the nature of this analytical methods
excludes the light elements. That is the
reason why we use the GD-OES technique
in our recent work to unlock these limi-
tations. Our purposes with these research
efforts are to analyze the behavior of the
light elements, and to evaluate their effects
in the bonding reactions. Adherence /
microstructure / qualitative elemental depth
profile results are presented in parallel to
interpret them as the function of the variable
firing time. The aim is to understand better
the processes which take place. With this
article we continue our new enamel-steel
interface studies, and expand it by using
another available analytical technique.

Kulcsar T. — Kékesi T.: Experimental
monitoring and evaluation of the elect-
rode processes in tin electrorefining ... 47
Relatively large amounts of tin dross, a
basically oxidic waste material of high metal
concentration, are generated during the
lead-free soldering process, applied in the
modern electronic industry. Electrorefining
in dilute HCI media has proved suitable for
the extraction of pure tin from the anodes
cast after melting the collected dross,
however disturbances arising during the
course of electrolysis, like the loss of cur-
rent, instability of the solution and the disor-
dered cathodic deposition can be avoided
after understanding the electrode proces-
ses. Therefore, a new measuring system
has been developed, which can monitor the

mass changes of the anode or cathode with
high precision without interrupting the
process. Beside the in situ mass measu-
rements, the potential and the current were
also recorded and the solution composition
was monitored by periodical sampling and
classical or instrumental analysis. The
results have shown that the increasing
anode potential at anodic current densities
higher than 1000 A/m2 may cause
increasing Sn(IV) concentrations, leading to
unfavorable chemical reactions. A few per-
cent alloying in the anode had virtually no
influence on the processes. However, the
tin concentration of the solution strongly
influenced the cathodic processes. The
disturbing effect of hydrogen evolved at the
cathode was also pointed out. The purity of
the produced tin was over 99.99%.

Téth G. B. — Uchikoshi , M.— Kékesi T.:
Potentiodynamic analysis of polarization
properties influencing cathodic deposi-
tion in tin-chloride — HCI solutions ... 52
Electrorefining in HCI media is a promising
way to process the lead-free soldering
waste material arising from the electronic
industry. However, the structure of the
cathodic deposit implies difficulties in
continuous operation. Results of potentio-
dynamic studies carried out by the chrono-
potentiometric technique have pointed out
the kinetic behavior of the tin cathode in the
solutions of various Sn and HCI concent-
rations under stationary conditions or
various rates of stirring. The obtained pola-
rization curves show the most important
characteristics of electrode processes,
which are correlated with the morphologic
properties of cathodic deposition. The sig-
nificance of the tin concentration and agita-
tion of the electrolyte solution has been
pointed out by the results.

Harangi Z. — Kékesi T.: Conversion of tin
dioxide drosses obtained from soldering
scrap by carbothermic reduction and
alkaline fusion .. - . 57
Melting the solderlng scrap orlglnatlng from
the electronic industry is used for casting
the metal content into anodes. However it
also produces an oxide dross, composed
mainly of SnO,, which is resistant to the
most commonly used lixiviants. Therefore, it
should be converted for hydrometallurgical
treatment. The most suitable approaches
seem carbothermic reduction and alkaline
fusion. The experiments have been carried
out in the 200 °C wide temperature ranges
above 800 and 700 °C, respectively. The
structure and composition of the products
were examined. The reduced material was
leached with boiling 6M HCI, and the fused
material was leached with 40 °C distilled
water. Under the optimized conditions,
approximately 90% conversion rates were
achieved by both methods. Thus, the waste
material skimmed from the surface of the
metal melt can be brought into solution and
finally utilized at the electrolytic tin
extraction.
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