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Study the Jow_ temperature modificaton

Abstraczt Introduce cryogen ¢ grinding and the canponents of Printed Circu it Board( PCB)'

ofPCB’ mcludng8medhanjcal pravery © find the influence of the different Jow. temperature on mpact Strengt}} flexura] Strength shear
strength of RCB  Tests show that imPact streng€th and shear stren€th of PCB change shaPly at— 30°C. Used ZKB-2 ®Pe doub e ©]]
shear crusher © crush PCB topgmm pgmm particle sizg in a tanperaure range of —30°C ~ — 10"C7 the pProduct Yield 1517%

h 8her than oan ﬁnperatur§ andmuch Jower temperature may deterprate the product quali®y of crusher Used R tyPem ]| t0 8rind

sampPle ©m jpus3mm under d ifferent working conditicr} the average power s decrease n evience at— 30°C, freezng tine prym i

nutes is best
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Grinding under Jov- temperaure madification w ]
optain snaller particLe reguljar particle size and Jess
pol]utior’l separation varjous materijals due 1o different
fracure toughness BY uspg this technopg" m aterals
propertY( mechanica| property fracture talglqneS§
chamica] propert&) will be changed at pw temperature
The materag] which can oftn not he ground f{inely at
roam tanpPerature wil] he ground n a hritfe conditpn
by cryogenic grindimng proces§ ﬂqereforg it 18 an effy
cientway o grind matergls of PFCB Mechanjca] tech
noly pr recovery Printed Circuit Boar] iclude d s
mantl’e cmush and separmation E ffective crush § a cnw
cia]l step hefore suhsequent handliné’g
chemica] and hydrometa]Juigica] approaches' ¥

Due to microcosnic analysis of e matergs of
PC@ it 18 found thatmaterals aremade of ooppe’r al
loy  colophony and so o

even hefore

1 ExPerinents of pw_tenperature
m O ification

A fter Jong streng8th fests at jow tﬁnperatur; we
can discover streng€f, and brittleness wi] change of
PCB The immpact streng€h, tends 10 decrease wih he
lowering of coong tamPerature and droPs t0 a |ovest
value at a tanperature of approxinately —30)°C. W hen
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the tampPeraure varjes fram roam tamperature O
—3()°C7 there is a rapid dop of te mpact strength

Yet he dop starts 10 slov Jown ata tampPeraure of he
low —30°C, As for the flexum] strengy it nds gen
era]y 0 first decrease and then mncrease and at he
point of — 3 °C, the flexura]l streng8f, and fajure
strength a]] fa]l dJown t0 amininum vajie and then rise
up again rapidly The shear strength s found © .
crease al] the way aljong wih the lovering of tanpera
ture Jt indicates that when cooled down to amound
—30°C, RCB beames Jov in strengh and high in brit
tleness and hence s easy © crush Thereforg: —30C

1S a cmucjal emperature poin’t shown n FR 1 The
PCB is Preferaply crushed through impact and flexura]

mean§
7 ExpPerinents of cryogenjcs 8rind ng

C wogen s crush and results

In this experinent used ZKB2 ®Pe double 1o]]
shear crusher cusy PCB 10 ggmm % pomm partcle
size  Fisstly PutPCB nto freezing device  adopted di
rect mjection of |duid nitre€en and m ked wih ethano]
0 adjustng different tanperatire Then put the materi
al nto cmsher champer n crush proces’s we recorded
power consumption everyz seconds Studied the Por
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(a) Change Curves

powver is hig athegnn ng  hen hecan pg jow and espe
cia]ly at om tmperature The begnning power js

o 132
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i — ' . . I 2.2 2 The nfluence of freezing tne
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Temperature, C. Adusted mnning frequency 1530H7Z and 8rind for
F81 Curve ofmechanics property of PCB fiveminuets 100 Recorded Pover at different freezing

at Jow tanperture

er divetsificatiog calculated percent of production ca
pacity underQ —30 —70 — 100°C at different
frequenc es

The freezing treament can help mcrease fe Yield
of the Product of crusher In a temperatire range of
—30 ~—10°C,  the product Vield 15179 hBher than
thatata man temperature [f the emperature does not
g0 down be]owf30°C, no notyjceah e pcrease of ke
ratjo of over crushed materg] is chserved Howeve,r a
much [over tanperature may deterprate te Projuct
quality of fine crusher
2.2 (Cwogengs grinding and results

In {s experf[nen’t we used R ¥Pe 8rinding m ]|
0 8rind sampPle t©© mnus3mm under different wotk ng
conditon Firstly putpgp& RCB it freezing device
adopted direct inpction of |{duid nitrogen and mixed
with ethano] 10 adjusting diffrent ttmperaure In grind
proces§ also recorded Pover consumpPtpn every 30
seconds Studied the Power diversification under diffr
ent freezing ten peratures and freezing tine
2.2 1 The nfluence of different freezing temperatures

Adjsted running frequency is 30Hz froze PCB
for five mijnuess and crushed for five m jnuets 0O Re
corded power at— 60 —5Q —4Q —3Q0 —25
—20 —15 21 C ( room ﬁnperature)’ analyzed he
change tendency shown n Figp Fran fe figure we
can see when crushing at diffrent tamperature e

tine( 3 5 1Q 15m inutE)’ then analyzed the change
tendency n Fig3 [tconcludes that the average power
S 1<wverat5 m | m freezing tine In freezing process
ofsm there s no need 10 add [duid nitogen So freez
ing tme forg mpnutes s pest

032 = 3m

10m

0.28 4 v 15m

Power(kW)
=

T(s)

Fi€ 3 Power change atd ifferent freezing tine
3 (Conclusons

Mechanica] recyc]ing of end-of [ife Prined C recuit
Board oriented towards overa|] materja] recovery fram
opsolte electonics s being mplemented worldwide
Hi&h efficent [peration is key technolgy n recovery
process Using low. tanPerature modification can a
chieve a desired hberatiog less power consump ton
Fran the research we can draw these conc lus'pn:s
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(1) Liduid nitogen § suijtable for direct njec
tion  This a]lows {for accurate and direct contio] of te
temperature {or cooling

(2) BY microcosn ¢ analysis of the matrjals of
PCB it 18 found thatmatrals aremade of ooppe’r al
107y colophony and etc

(3) Fram the experinent we can know the hest
working condition for ciyogenic grpnding arg coolng
temperature at—3() °Q freezing tine isymintues

(4) Cool themateria] © its embittement tanpera
turemay also reduce the tine to achieve a desied b
elat'pgl therehy decreasing he electrical ener&y con
sumpton
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