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%< 1 Global Consumer Electronics Sales Situation (Unit : million units)

Types 2013 2014 2015
PC(Desktop and NB) 296.1 276.7 263.0
Ultramobile 195.4 270.7 350.0
Cell phone 1807.0 1895.1 2000.9
Wearable electronics 21.1 37.2 62.0
and others
Total 2319.6 2479.8 2675.9




Weight (Tons)
180 - 165 tons
160
140
120 \
1 TON PCBs =
100 +
20 25 tons of Palladium ore
30 tons of Copper ore
60
35 tons of Silver ore
40 1 Eeld 75 tons of Gold ore
20
1ton /
0 T
Circuit Boards (PCBs) Commercial Grade Ore
Source: UN (2009); USGS (2010)
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Value of PCBs vs. Metal Ore ($/ton)

Value ($)
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Source: Average PCB value - Cui & Zhang, Umicore
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The wide variety of metal recycling
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Goal: 1 ton/day

68% HNO; 250ml/L
+ Desktop or NB
SnST-550A 250mU/L mother board
+
H,0 500mI/L. === = = = = = > Temp: 40°C
1 Reaction time: 60min

Collected the electric capacitor.
IC chips, CPU, connector etc.

l Added N,0H solution
to PH >12

Collected and filtered the Tin slurry

!

Baked the Tin slurry

N, or H2
Temp=>700°C

Reaction time Sminutes

Tin metal

10 BRORFE 2 fite

68% HNO3
(250 m1/L)
+

Before Tin stripping After Tin stripping
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Gold plating layer on the metal substrate

Temp: 40C

. .
Dissolved in 10L H,0 Voltage: 2-5 1

1 set of UW-700 can be — 1

Reaction time 60 sec

Collected the gold slurry
from the SUS304 cathode

}

Baked the Gold slurry

1 Temp: 70°C

Remove the debris metal (Cu, Ni, Fe)
Using the 68% HNO3300ml/L
+H,0 700mV/L

1 Water rinse for several times

Baked the pure Gold slurry

1 Temp: >12507C
Reaction time: > Smin

Pure Gold metal
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Gold plating layer on the PCB or

ceramic, silicon, IC powder etc.

68% HNO3 500mU/L -
+ _————— Temp: 40C
1 Reaction time: depends on
Gold thickness

UW-860 500ml/L

Collected the solution

Added K,S or Zn or sodium
1 sulfite to have reduction

process to general gold sluiry

Filtered and collected
the Gold slurry

Remove the metal (Cu, Ni)
Using the 68% HNO3; 300mlL/L
+H,0 700ml/L

1 Water rinse several times

Baked the Pure Gold slurry

Reaction time: > Sminutes

1 Temp: >1250C

Pure Gold metal
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R f
Classification Composition Corrosiveness Effect Method .ate e Safety
stripping
High
s 6 Substrate Chemical corrosli%eness
Aqua Regia  acid & Nitric High destroyed Slow .
] method with pungent
acid totally
smell
Potassium Chemical
Cyanide Cyanide + Moderate Virulent i Moderate Virulent
method
Lead acetate
UW-700 Non-effect . .
Electrolyte Sulfide Low on Electrolysis Fast M]]dn_esm o
. method corrosiveness
Gold stripper substrate
Nitric acid Slight Much safer
UW-860 (without any Chemical ) than Aqua
Gold stripper  hydrochlorid Moderate SCEi method Moderate Regia and

e acid) SAFETED Cyanide



# 5 BRI SRl B4 Cyanide B /K A FIHELEGE (48)

Classification Au conc. Purli;iztlon Cost Treatment
Ao R <05 gL Slow Low Alkali neutralization
treatment
Need to break the
Cyanide 0.5~1¢g/L Slow Low cyamde, and need to
consider lead
contamination
UW-700
Electrolyte Gold 5~7 g/L Fast Very low Without any treatment
stripper
UW-860 Moderat L Alkali neutralization
Gold stripper 1~2 g/L odetate ow treatment
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Item | Parts Quantity |
1 Steel Structure

1
2 Cabinet 2
3 Control Panel 1
4 Table 1
5 | Chair 1
é Electrolysis Stripping Tank 1
7 Diaphragm Pump 1
8 Chemical Preparing Tank 1
9 Air Conditioner 1
10 | Qutwall 1
n Floor 1
12 Track 1
13 | Crane 1
14 Drum 1
15 | Filter 2

1

16 Washer
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S 4 mm
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Product Recyclable - LUSING Recycled Material
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