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The friction electrostatic separation principle

Fig. 1

1.4 BABRAUESH

ek B FIRIFA 43 B 45 Rty EE 1847, B
HHANAS S RIZ D, WE KR 600C i
B 51 B Ja BRI LE T 3R 40 R KB 20 min, 4 B
PR LA S EE S, e R, R AT E
BB & ORI P B A R

2 4R5iE

2.1 PBESEHTRIERE

F 7o B EE i 2R G X A ) 0 7 R R b R B
B ENENAT RS R A2, £8 2aF, %A
SS R B o AT KL, FL AR A AL 438 A f B, BB
HHEMAIER, MY RAEASHEEER, BB
YERT BT L R 1.35 nCr/g, A HLAL 4 707 BR L B ROk -
2.2 nC/g, & Z{H 3. 55 nC/g, BH —E M M,
£ 2b # R A PVC BB AT AR, Hop R K
AYR AT, B H A -0. 12 nC/g, AL 5B B
HEEEEE, AVIATMEBAERES HE,
£ 2¢ H1, R A PPR EE BEfor sl 41 ), B B0 RLER
fe7 IE H, , 767 JO0 LU B8 o5 AR K 4 51 2 5 0 ik A9 8. 08
nC/g.2.62 nC/g, MBFFE L 4k 3.35 nC/g 4+ THH
28], NEE#HIT /. £ 2d 1, R A PTFE {§
BEHEME, RREMHYBTRLEBRR, BEER
14.79 nC/g BIIK , BLAE 2 2. 82 nC/g BYTE , By EELT 4t
8.98 nC/g, ALY S KNP IER , L AREAE T
R, 7E/ 4e B, K PMMA {28 825 B A1,
HAY AL B A, 7 BT SR K N -7.12 nC/g
MIHEE, BN 4EH E B RN 6. 21n C/g, B
#1H 13.33 nC/g, BEBARIE AN ZRHITERIE.






F o6

BR % EESel gk MR FRBAR P A VLA S R - 101 -

PEH 1.4 F01 7 RS Y RE AT A s B AT, 45
RAE 4 Prn. TUERBE B BA RN ER
RES UHEEURBERBBEERNE, T 7'/
EZUARNMEPRS T, 78 4" /P RN Y
AHLAHD R L ER R,

3% #®

AR, FEE SR o R B 7T LA R 7 4R B R
FEMCE LA 7 . SoBAR & L 20 5 L R B 45
RE/R, R PMMA {502 77 o b1 R £ B AR o
FYLE T B E 4 fraff etk SE @A B, I B R
HERBA, A TRk, FHit PMMA B4R
BAEERM . BEEFEOEGRER, BEW
AR P 07 R K, BRI IER SR
FEEYIRPR R BB, KB T 81.42%

5% XM :

[1] Robinson BH. E-waste: an assessment of global production
and environmental impacts [ J]. Sci. Total Environ. 2009,
408 .183-191.

[2] Goosey M, Kellner R. Recycling technologies for the treat-
ment of end of life printed circuit boards( PCBs) [ J]. Cire.
World, 2003 ,29,33-37.

[3]Grossman E. High Tech TrashDigital Devices , Hidden Tox-
ics,and Human Health,2007.

[4]LaDou J. Printed circuit board industry. Int. J. Hyg. Environ.
Health[ J].2006,209.211-219.

"5 ] Petter PMH, Veit HM , Bernardes AM. Evaluation of gold and
silver leaching from printed circuit board of cellphones[ J].
Waste Manage,2014,34 :475-482.

[ 6 ] Behnamfard A ,Salarirad MM, Veglio F. Process development

for recovery of copper and precious metals from waste prin-
ted circuit boards with emphasize on palladium and gold
leaching and precipitation [ J ]. Waste Manage, 2013, 33,
2354-2363.

[7] Habib M, Miles NJ, Hall P. Recovering metallic fractions
from waste electrical and electronic equipment by a novel vi-
bration system{ J]. Waste Manage,2013,33.722-729.

(8] YHR, KBS, M F1E, % £YBEKEEHARRKE
FERBRPENSRAMRER]I]. FaLERES
T#8,2013(01) :26-30.

[9]Fujita T,One, H, Dodbiba G, Yamaguchi K. Evaluation of a
recycling process for printed circuit board by physical sepa-
ration and heat treatment [ J]. Waste Manage, 2014, 34,
1264-1273.

[10}Hao J,Wang HF ,Chen SH,Cai B,Ge LH, Xia WC. Pyroly-
sis characteristics of the mixture of printed circuit board
scraps and coal powder[ J]. Waste Manage,2014,34 .1763
-1769.

f11] Guan J, Li YS, Lu MX. Product characterization of waste
printed circuit board by pyrolysis[ J]. J. Anal. Appl. Pyrol,
2008 ,83.185-189.

[12]Li,J,Duan H, Yu K,Liu L, Wang S. Characteristics of low-
temperature pyrolysis of printed circuit boards subjected to

various atmosphere[ J]. Resour. Conserv. Recycl,2010,54 :
810-815.

(13 FhBE A7 I Fr ED IR 2R B AR A 1 A AL 2R B 7™ 9y T e A1)
fIRRBR[ D). R PR K% ,2004.

[14]Zhang G, Wang Haifeng,Zhang Tao, Yang Xing, Xie Wein-
ing, He Yaqun. Removing inorganics from nonmetal fraction
of waste printed circuit boards by triboelectric separation
[J]. Waste Management,2016(49) :230-237.

Recycle the Organic Components in WPCB by

Friction Electrostatic Separation
Chen Wen,ZhangGuangwen , Yang Xing, Wang Haifeng,Gao Bo, Wu Ruirui,Ding Chaogiong

(School of Chemical Engineering and Technology , China University of Mining and Technology , Xuzhou, Jiangsu , China)

Abstract:In this study, triboelectric separation was adopted to recycle the organic components from the waste prin-
ted circuit boards( WPCB) ,and measured the electrical properties of nonmetallic ingredient in WPCB and the sepa-

ration results under optimal conditions were given. The results of Charge-mass ratio showed that organic components

and fiberglass in WPCB charged the opposite charge and the biggest difference by using PMMA charger, which stat-

ed organic and inorganic in non-metallic components from WPCB will be separated by friction electrostatic separa-

tion. The separation results showed that the yield of production was mainly focused on the slots next to plates, the

yield next to negative and positive plate was 27. 22% and 51. 71% , respectively and the ignition loss of production

in slot next to positive plate reached to 81. 42% . The study proved the feasibility of recycling the organic constitu-

ents from waste printed circuit board by using electrostatic separation and supplied an effective way to recycle and

reuse the valuable compositions from waste printed circuit boards.

Keywords ; Triboelectrosatic separation; WPCB ; Organic components



