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LET ME FIRST REMIND YOU WHAT IS
ALS!

• ALS is a pre-refining process removing silver from Au/Ag/Cu alloys using
vacuum distillation technology.

• It is used to reduce silver content on Au/Ag/Cu alloys, in order to make
the resulting gold based alloy suitable for treatment in the subsequent
final refining step (like Wohlwill gold electrolysis OR Aqua Regia that is
limited in % of Silver content).

• The other usual elements that can be found in PM feedstock to be
treated will either be distilled or not, depending on their vapour
pressure characteristics: ALS will remove zinc, lead and other high
volatile components.



ALS® ACIDLESS SEPARATION



Until yesterday, the refineries had available 6 pre-refining and final refining processes* known to date for the refining of 
gold and silver, that are:                       (* Source: Encyclopaedia Britannica, World Gold Council, Wikipedia )

• 1) Salt cementation, Sulphur and antimony processes
� from 15th–14th centuries BC to post medieval times

• 2) Acid parting with Aqua Regia
� from the 12th century

• 3) Acid parting with Nitric Acid
� dating from the early 14th century. Become «aqua regia» nitro-muriatic acid in 1789

• 4) Miller Chlorination process
� was invented by Francis Bowyer Miller in 1860's

• 5) Wohlwill process
� invented by Emil Wohlwill in 1874

• 6) Electroparting/Winning/Fizzer
� the first commercial plant in the United States New Jersey in 1883

• All these 6 processes are chemical processes, which utilize chemicals, such as acids

• 7) Acidless Separation® - Green 
Technology

� From 2015 available, developed by IKOI Italy



Inductor
From 50 to 150 kW power

Crucible
From 30 kg to 100 kg alloy capacity 

Vacuum chamber with 
water cooled double wall

Melting zone
Up to 1450°C
Continuous recording of 
temperature

Condenser for Ag and 
other light elements

Weight measurement system
Continuous recording of crucible weight 

during the process

FURNACE DESCRIPTION



THE PARTNERS

• IKOI is the exclusive owner of the ALS® AcidLess Separation System
technology patents and it is the world wide distributor

• The patents were jointly implemented by the Russian company EZOCM (now
PLAURUM)

• Both companies are leaders in Precious Metal Industry:
- PLAURUM has 100 years of history in the production and processing of
precious metals (silver platinum and palladium silver),
- IKOI has been involved in the construction and supply of plant and
technology for Precious Metals Treatment for more than 40 years



FAST
Compared to other pre-refining 

steps, 
the average residence time is short

GREEN 
TECHNOLOGY
No use of chemicals

LOW OPERATING 
COST

Very limited manual 
operation 

UNIVERSAL
ALS process can be 

used on a large panel of 
PM based alloys

SAFE & USER FRIENDLY
This batch process takes place  in an 
enclosed vacuum chamber.        It is 

fully automatic.
No PM’s losses 

MAIN ADVANTAGES OF ALS 
TECHNOLOGY



A REAL DEMONSTRATION

In the next 10 minutes, just a time for a coffee,  you 
are going to attend a demonstration of how to 
separate gold and silver without using any acid.                                                          
The complete process takes about 3 hours.



VIDEO



A REAL DEMONSTRATION

• This video was recorded at one of the two Swiss
companies that installed an ALS® plant in their production
line during last April.

• The plant in this video is an ALS® 60 (crucible capacity 60
kilograms of alloy) with one condenser.



%Au %Ag %Other

66,7 26,7 6,6

ALS
PROCESS TIME 

= 3 hours

Prerefined billet
• Mass:  38’949,6 g
• Composition :

%Au %Ag %Other

93,1 1,3 5,6

Condensate
• Mass: 15’973,2 g
• Composition :

%Au %Ag %Othe
r

2,4 88,6 9,0

VIDEO RESUME 

Input: alloy Au/Ag
• Mass:  54’930 g
• Composition :



WHAT HAS BEEN DONE SO FAR WITH 
ALS ? 

ALS 30

Kazakhstan

ALS 60

Italy

5’800 kg

4’800 kg

600 kg

In production since March 2015

In production since May 2016

For demonstration and testing 
different customer alloys

ALS 30

Russia

ALS 60

Swiss-#1
1’400 kg

In production since May 2017

ALS 60

Swiss-#2

8’700 kg
In production since May 2017

ALS 100

Italy
200 kg

For demonstration and testing 
different customer alloys



HOW MUCH SILVER HAS BEEN EVAPORATED 
WITH ALS UP TO NOW ? 

Input: Doré
Mass: 21’441 kg
Silver: 6’346 kg
%Ag:  29,6 %

Output: Condensate
Mass: 6’180 kg
Silver: 5’668 kg
%Ag:  91,7 %

Output: Billet
Mass: 15’249 kg
Silver: 677 kg
%Ag:  4,4 %



%Au %Ag

49.2 50,8

ALS
Tev=1’450°C
tev=70 min

Prerefined billet
• Mass:  8’465 g
• Composition :

%Au %Ag

97,2 2,8

Condensate
• Mass: 8’274 g
• Average vaporation rate = 

120 g/min
• Composition :

%Au %Ag

2,8 97,2

EXAMPLE #1: BINARY ALLOY AU/AG 

Input: Binary alloy 
Au/Ag
• Mass:  16’749 g
• Composition :



%Au %Ag %Zn %Se %Cu %Pb

49 35 6 4 3 3
ALS STEP 1
Tev=1’200°C
tev=20 min

Prerefined billet
• Mass: 4’230 g
• Composition :

Condensate from STEP 1
• Mass:   1’150 g
• Average evaporation rate = 57.5 g/min
• Composition :

ALS STEP 2
Tev=1’480°C
tev= 40 min

Condensate from STEP 2
• Mass: 2’420 g
• Average evaporation rate = 60,5 

g/min
• Composition :

%Au %Ag %Zn %Se %Cu %Pb

0,1 10,5 39,3 23,9 0,3 25,9

%Au %Ag %Zn %Se %Cu %Pb

0,8 96,4 - - 2,8 -

%Au %Ag %Zn %Se %Cu %Pb

89,8 5,3 - - 4,9 -

EXAMPLE #2: DORÉ WITH BASE 
METALS

Input : Doré with base 
metals
• Mass:   7’800 g
• Composition :



ALS SCALE - UP



NEW IMPLEMENTATION/UPGRADE



3 SIMPLE STEPS

Process is easy and is realized as follows:

- Open the vacuum chamber

- Position a trolley directly under the crucible

- Pour the liquid metal in the anodes molds



DIRECT POURING INTO MOLDS FOR 
ANODES

The system permits to have two benefits:

a) Total cycle time in less than 2 hours.

Because you have not to wait the material, contained in the crucible, cools down.

b) You can directly cast the molten gold into anodes.

You save time for melting and pouring again



INSTALLATIONS IN THE WORLD SO 
FAR

The ALS® technology benefits combination and our know-
how have allowed to our Company “IKOI Srl”, in addition to
the first three contracts, 3 additional has been signed:



INSTALLATIONS IN THE WORLD

PAMP SA, a Swiss Company among the World's Top
Gold Refineries and one of the 5 international
LBMA Referees, has already installed an ALS® 60kg



INSTALLATIONS IN THE WORLD

ARGOR HERAEUS SA, a Swiss/German Company,
among the Top 5 Companies in the World, has
rented and tested an ALS® 60kg and, very satisfy
with the results, It is in the process to order an
ALS® 100Kg with tilting system.



INSTALLATIONS IN THE WORLD

ABC Refinery, the most important private Australian
Refinery, has already installed an ALS® 100kg



FEED-BACK

The ALS® technology is always upgrading thanks to our continue 
contacts and close cooperation between Customers and us.

We all benefit from this cooperation.

Comparing with a «normal» electrolytic process, the ALS reduces 
the operative costs per Kg of treated material (energy, 
chemical products, labor and financing cost of gold thanks to faster 
throughput time).



FEED-BACK

After 6 months of running real production, Customers
informs us that ALS process gives the possibility to save up

to 15 Euro per Kg of treated material

Considering

50.000 Kg        

TOTAL ANNUAL 
treated material quantity

SAVING

up to 750.000,00 
Euro        

ANNUALLY



TALKED ABOUT ALS®:

LBMA
LONDON BULLION

MARKET ASSOCIATION



GOLD ORE PROCESSING

«  ONE OF  THE  MORE  INTEREST ING
RECENT PROCESS DEVELOPED »



IL SOLE 24 ORE 
FAMOUS ITALIAN ECONOMIC

NEWSPAPER 



BULLION MAGAZINE
M AG A Z I N E  S P E C I A L I Z E D  I N  T H E  
P R E C I O U S  M E TA L  I N D U S T RY  I N  

I N D I A



PAMP SA 
PRESS RELEASE 
( A P R I L  T H E  1 3 T H , 2 0 1 7 )



SOME REAL COMMENTS FROM 
CUSTOMERS WHO USE OR HAVE 

TESTED ALS®

Alberto Candiani , Head Refinery Office , PAMP SA  – CH

« ALS is exactly the ideal machine to treat our alloy. We will save a lot of money»

Simone Frigerio, Technical Director, ARGOR HERAEUS SA – CH

« production results are positive , even the OPEX is in line with expectations. It’s really the 
machine that I wanted in the factory »

Mr. Akihiko Okuda , Chief Operation Office , TANAKA Group – Japan

« I didn’t believe it but now I’m definitely surprised on speed and cleanliness of the process »

Mr. Paul Cochineas , Ceo ABC Refinery 

« we all are excited to have as soon as possible ALS running in our factory » 

Mr. Timur Nurashev, Ministry of investments and the development of Kazakhstan

« The ALS AcidLess Separation technology has reduced refining cost by 40% » , talking about 
the State Refining  Tau Ken Altyn



TRIAL TEST ALS 100 KG

WE ARE PREPARING A NEW 
MACHINE READY FOR YOU. 
YOU CAN COME AND RUN 
TESTS WITH YOUR ALLOY.



THANK YOU FOR 
YOUR ATTENTION


