CONG NGHE

P-ISSN 1859-3585 | E-ISSN 2615-9619

NGHIEN CU'U THU HOI KIM LOAI BONG TU BAN MACH
DIEN TU PHE THAI THEQ HUGNG AN TOAN V01 MOI TRUONG

RESEARCH METHOD OF RECYCLING METHODS FROM EMPHASIZE WASTES

WITH ENVIRONMENTAL EFFICIENCY

TOM TAT

Ban mach dién tir phé thai chira nhiéu kim loai va la mot loai phé thai kho
phan hiy gay 6 nhiém moi trrong. Nghién ciru clia ching toi d& tim ra phuong
phap hoa téch va thu hoi dong kim loai nham xit I mat phan chét théi rén 12 ban
mach dién t&. KEt qua nghién ctu bao gém la chon chat hoa tach dong tir ban
mach I Fe,(S0,),, hiéu suét hoa tach dong khé cao. Mét khac, sit dung phoi sat
chiing t6i da thu hdi hoan toan lvong dong da hoa tach, dg tinh khiét cla dong
kim loai dat khodng 90%. Qua trinh hoa tach va thu hoi dong kim loai dwoc dé
xuat dambao myc tiéu an toan méi treong.

Tir khod: Thu hoi kim loai; thu hoi dong; ban mach dién ti.

ABSTRACT

The waste electronic circuit contains a lot of metal and is a kind of waste
disruptible causing environmental pollution. Qur research has found a way to
separate and recover metal copper to treat a part of solid waste is the circuit
board. The results of this study include the choice of copper binder from
Fe,(S0,),, the copper extraction efficiency is quite high. Other way, using iron
shavings we have completely recovered the amount of copper has split, the
purity of copper metal reached about 90%. The proposed metal-to-metal
separation and recovery process ensures the safety of the environment.
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1.GIOI THIEU

Codng nghiép dién t& duoc coi la mot trong nhitng nganh
cdng nghiép Ién va tang trudng nhanh trén thé gidi. Sy phat
trién manh mé clia cong nghé dan dén cac thiét bi dién va
dién t&r 12 nguy@n nhan chinh dan dén lvgng chat thai dién
tlr ngay cang tang. S6 liéu nghién ctru clia Baldé, C.P. tai bai
hoc Quédc gia Bonn - CHLB Blrc cho thdy nam 2018 sé toan
cau sé co6 49,8 triéu tan chét thai dién tl, mic tdng trudng
hang nam 1a 4 - 5%. Theo mét ngudn théng ké khac, téng s
chat thai dién ti dat 12,3 triéu tdn/ndm vao nam 2020 [1].
Trén thé gidi, cAc nghién cliu tap trung tim giai phap x li
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nham thu hdi céc kim loai tir ban mach phé thai, coi ban
mach phé thai 1a ngudn tai nguyén tai tao san xuét da dugc
phat trién tlr rat sém [2, 3]. Trong khi tai Viét Nam, viéc tai
ché chat théi dién ttr hién méi dirng & khau thao de, phan
loai (nhua, dong, nhom...) mot cach thi cong. Cac phwrong
phép xt ly chat thai dién t& nhu tai st dung, lvu kho, dét,
chdn 1ap chi la nhitng phuong phap mang tinh chét tam thoi
va chua toan dién [4, 5]. Nhiing phuong phap trén vira
khéng than thién véi maoi trudng lai khdng c6 lgi cho sy phét
trién bén vitng, gay lang phi cac ngudn tai nguyén khéng tai
tao duoc. C6 nhiéu phuong phap khac nhau dé xir ly chat
thai dién tl nhung chi c6 moét sé phuong phap dam bao it
anh hudng téi méi truong dong thoi thu hoi duoc lvong kim
loai I1én nhat, ké ca cac kim loai quy cé gia tri kinh t€ cao.
Nhém nghién clru tap trung tim giai phap thu hoi kim loai
theo dinh hwéng an toan mai treong.
2. THUC NGHIEM
2.1.Héachatvadung cu

Hoéa chat: HNO,, H,S0,, HCl, Fe,(SO,)s H,0, NH,, EDTA,
chi thi pan, dém axetat, urothropin, ruvou etylic, xuat xu
Trung Quéc.

Dung cu: Cac dung cu thay tinh co ban, bép dién, can
phan tich.
2.2. Phrong phap xt i mau va xac dinh ham luong Cu

Mau ban mach phé thai dwoc loai bd tu, xt li gia cong
nhu dap, cat thu dwoc mau kich thwdc dudi 1ecm (hinh 1).
Qua trinh gia cong co hoc dwgc thuc hién tai xudng Co khi -
Trung tdm Co khi, Tredng Bai hoc Céng nghiép Ha Noi.

— ———

Hinh 1. Mau ban mach dién ti nghién ciu
Lay V(ml) dung dich Cu** vao binh tam giac 250ml, thém
dung dich dém acetat duy tri moi trwong pH =5, 0,2g urotropin
va 3 giot chét chi thi PAN. Bun s6i dung dich va chuén do bang
dung dich chuan EDTA dén khi dung dich chuyén tir tim dam
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sang vang luc, hét V; ml. Phan (rng gitta Cu* va EDTA trong
moi truong pH = 5 xay ra hoan toan trong diéu kién néng.
Nong dd mol/l clia Cu** dwgc tinh theo cng thirc:

Cuouzt) = oERIA 5, ‘\’f—';’ 100 (1)

Trong dé:

V,: thé tich EDTA (ml); V: thé tich dung dich mau (ml)

Cepra. NGNG d6 dung dich EDTA tiéu chuan (0,025M)

m: khéi lugng mau hoa tan (g);

Vynm: thé tich mau dinh mdc (ml)

V,q: thé tich mau dem chuén dé (ml)

2.3. Khao sat qua trinh hoa tach Cu

Can chinh xac khoang 5g ban mach chuyén vao céc
100ml, thém 10ml HNO, 2M va dun sdi hén hop trén bép
dién trong 1 gi¢. Sau dé loc bé phan can lay phan dung
dich dé ngudi chuyén vao binh dinh mc 100ml, dinh miic
dén vach. Hat 10ml dung dich cho vao c6c¢ 100ml r6i nhé tir
tlr dung dich NH, dac dén két ttia khong déi. Loc bang gidy
loc béng xanh bo phan can lay phan dung dich. Chuan do
x&c dinh Cu?®* trong dung dich loc bang dung dich EDTA
0,025M. Lam twong tw v6i Fe,(SO,); 0,5M + H,0,, HCI 2M +
H,0,, H,S0, 2M + H,0,. Tlr d6 lva chon tac nhan hoa tach
Cu tlr ban mach t6t nhét.

Tién hanh twong tw nhu trén khi ti€n hanh khao sat cac
diéu kién hoa tach khac nhv lvgng tac nhan hoa tach; thoi
gian hoa tach.

2.4. Khao sat qua trinh thu héi Cu

V@i dinh hwéng an toan méi trwong, nhém nghién ctu
Ira chon phoi s&t phé thai lam tac nhan phan (ng trong
qué trinh thu hdi Cu. S dung phoi sat trong qué trinh nay
vira ddm bao tinh kinh té va tinh chon loc do phoi sat phé
liéu ngudn nguyén liéu ré tién dé kiém.

2.4.1. Khao sét luong phoi s&t phan tng

Tién hanh hoa tach Cu theo muc 2.3 & diéu kién hoa
tach Cu tét nhat thu duoc dung dich 1. Hat 10ml dung dich
1 cho vao coc 100ml, thém lvgng phoi Fe theo ti 1€ vira da,
dv 15, 2, 3 lan. Lwgng Cu hoa tach dwoc tinh & diéu kién
hoa tach tot nhat. Cho thém H,S0, dé duy tri moi treong
axit. Sau khi phan &ng két thac, khong xuat hién bot khi, loc
chéat rdn sau do lam khé dem can. T lvgng Cu thu duoc,
xéc dinh lugng phoi sat phan tng thich hop.

2.4.2. Xac dinh d0 tinh khiét ctia Cu thanh pham

Can chinh xac mot lvgng Cu thanh pham da thu hbi,
hoa tan bang dung dich HNO,. Sau d6, nho tir tir dung dich
NH, dén khi c6 khi mui khai thoét ra. Tién hanh loc bang
gidy loc bang xanh loai bo cén, lay phan dung dich dem di
chuén dd bang dung dich EDTA. Tir d6 xac dinh dugc do
tinh khiét cia Cu thanh pham.

3. KET QUA VA THAO LUAN
3.1. Két qua khao sat qua trinh hoa tach Cu

3.1.1. Két qua khao sat tac nhan hoatach Cu

Ban mach dién t& dwoc hoa tach bang 4 tac nhan khéc
nhau. K€t qua nghién ctru dugc trinh bay & bang 1.
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Bang 1. Két qua khao sat tac nhan hoa tach Cu

Tacnhan | HNO, | HCI+H,0, [H,S0, + H,0, | Fe,(S0,); + H,0,
Vepra(ml) | 117 39 04 87
%Cu 3712 | 124 013 276

K&t qua trén thé hién ham lvgng Cu trong ban mach
duoc hoa tach baéi cac tac nhan khac nhau. Hai tac nhan hoa
tach Cu t6t hon la HNO, va Fe,(SO,); + H,0,. Tuy nhién, tac
nhan HNO;, c6 tinh oxi héa manh nén tinh chon loc bi han
ché khi st dung hoa tach Cu. Mat khéc, qua trinh hoa tach
tao nhiéu san pham khi doc (NO, NO,) gay 6 nhiém moi
tredng. Voi dinh hvéng ddm bao an toan méi trudng, chang
t6i lva chon Fe,(SO,); + H,0, lam tac nhan hoa tach Cu va st
dung tac nhan nay cho cac két qua thuc nghiém tiép theo.

3.1.2. Két qua khao sat thé tich Fe,(SO,);

Tién hanh thi nghiém theo muc 2.3, s dung dung dich
Fe,(SO,); 0,5M, két qua thuc nghiém duoc trinh bay trong
bang 2 va hinh 2.

Bang 2. Két qua khao sat thé tich Fe,(S0,),

T 1 2 3 4 5
Vieys0p,(mD) | 10 2 30 0 | 50
Vipra(ml) 04 30 67 87 | 96
%Cu 0,13 0,9 2,13 2,76 3,05
%Cu 3.50
2.50 = e
1.50 //‘[l
u:su ‘///;7
’ h ” Thédtich Fe(l]l) 0,5M (im)

Hinh 2. D9 thi khéo sat anh hurdng thé tich Fe,(30,),

Céac két qua thuc nghiém cho thay, ham lvgng Cu hoa
tach tang khi tang thé tich Fe,(SO,),. Ban dau, khi tdng thé
tich Fe,(SO,), hiéu qua hoa tach Cu tdng manh. Tuy nhién
ti€p tuc tang thé tich Fe,(SO,), thi hiéu qua hoa tach Cu
tdng cham. Vi vay chon thé tich Fe,(SO,); thich hop la 40ml.
Nhém nghién ctvu st dung thé tich Fe,(SO,); 0,5M hoa tach
mau la 40ml cho cac nghién cttu tiép theo.

3.1.3. Két qua khao sat thé tich H,0,

Tién hanh thi nghiém theo muc 2.3, thay déi thé tich H,0,,
két qua thuc nghiém dugc trinh bay trong bang 3 va hinh 3.

Bang 3. Bang két quéa khao sat anh hudng thé tich H,0,

T 1 2 3 4 5
Vi,o,(ml) | 0 5 10 2 %
Vepra(ml) | 07 38 87 105 | 112

%Cu 022 121 276 334 | 356

T két qua trén ta thdy, kha ndng hoa tan ban mach phu
thudc rat nhiéu vao lvgng H,0,. Trong khoang tir 0 dén
10ml lvgng Cu hoa tach tdng manh. DE tiét kiém va sl
dung hop Iy nén chon thé tich 1a 10ml. Thé tich cao hon
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10ml thu duwoc lwvgng Cu nhiéu hon khdng dang ké. Nhém
nghién cttu str dung thé tich H,0, hoa tach mau la 10ml cho
cac nghién ctru ti€p theo.
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Thé tich H,O, (ml)
Hinh 3. D0 thi khéo sat anh hudng thé tich H,0,
3.1.4. Két qua khao sat thoi gian hoa tach
Bang 4. Bang két qua khao sét thoi gian pha méu
Thoi gian (phat) | 30 60 90 240 120
Vepra (M) 2,6 88 115 142 138
%Cu 083 2,80 3,65 451 4,38

%Cu 5-00
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Hinh 4. D3 thi khao sét anh hugng thoi gian pha méu

Tién hanh thi nghiém theo muc 2.3, hoa tach mau trong
khoang thoi gian khac nhau, két qua thuc nghiém duoc
trinh bay trong bang 4 va hinh 4.

Tir két qua thuc nghiém trén dé dang nhan thay thoi
gian phan trng cang tang, lvgng Cu thu dugc cang I6n. Tuy
nhién, sau 2h pha mau, lvong Cu hoa tach tang cham. Chon
thoi gian pha mau thich hop la 2h va thuc hién thoi gian
pha mau 2h cho céac nghién ciu tiép theo.

3.2. Két qua khao sat quy trinh thu héi Cu

3.2.1. Két qua khao sat luong phoi s&t phan ting

Pha méu ban mach phé thai & cac diéu kién da chon thu
duwoc dung dich. Phan tich ham lvgng Cu trong dung dich xac
dinh duoc ham lvong Cu trong mau hoa tach dat khoang
4,5%. Vi muc tiéu tan dung ngudn phé liéu trong qua trinh
thure nghiém, phoi st phé thai duoc lwa chon nham thu hoi
Cu tlr dung dich. Chling t6i ti€én hanh thuc nghiém tim diéu
kién thu hdi Cu bang phoi sit phé thai. Hiéu sudt thu hdi Cu
dugc tinh bang lugng Cu can duoc so voi lvong Cu da hoa
tach. Két qua thie nghiém duoc trinh bay trong bang 5.

Bang 5. Bang két qua hiéu sudt thu hdi Cu béng phoi sét

STT 1 2 3 4
Myiee (0) 0,02 0,03 0,04 0,06
Mg, (9) - - 0,029 0,031
Hiéu suat thu hoi (%) - - 1289 1378

Ghi chu: (-) Khdng xéc dinh
Lurong phoi sét can dung phai gdp 2 lan lvong tinh toan
thi méi thu dugc lugng dong. Voi lugng nhé sau khi sdy
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chét ran bi chuyén thanh mau den va tan trong axit long
nén khéng xac dinh duwgc khéi lugng clia dong. Khi dung
du gdp doi lvgng phoi sat thi thu dwoc Cu thanh pham c6
Ian tap chéat. Khi tang lvgng phoi sét, hiéu qua thu hdi Cu
khong tang, lvgng kim loai thanh pham tang, tuy nhién
lvgng tap chat tang ré dong thoi théi mat nhiéu thoi gian
loai trir lvgng Fe dw. Vi vay chang tdi lva chon lvgng phoi
sat trong qua trinh thu hdi Cu gap khoang 2 1an lugng Cu
da duoc tinh theo hiéu suat hoa tach.

3.2.2. Két qua xac dinh dd tinh khiét ctia Cu thanh pham

Can chinh xac mét lwvgng Cu thanh pham, chuyén vao
c6c, hoa tan bang dung dich HNO, 2M du dén khi tan hét.
Nhd tir tr NH; cho dén khi ¢6 khi mui khai thoét ra. Loc bd
két tha, chudn dé dung dich sau loc bang EDTA tiéu chuén,
thu duwgc két qua nhue bang 6.

Bang 6. Két qua do tinh khiét clia Cu thanh pham

Lan 1 2 3
me, (9) 0,011 0,014 0,09
Vigra (M) 6.2 6.2 49
% Cu 90,2 710 871

Nhu vay, lvgng Cu thanh pham thu duwgc cé do tinh khiét
kha cao. Tuy nhién, do si dung phoi st phé liéu va thanh
phan ban mach dién t& phic tap nén con 1an tap chét.

4. KET LUAN

Hoa tach nhdm thu hdi kim loai Cu tir bdn mach dién t
phé thai c6 tinh kha thi cao. Cu dugc hoa tach tir ban mach
bang hdn hop Fe,(S0,),; va H,0, va dwoc thu hdi lai bang phoi
sat trong diéu kién lvong phoi sat gap 2 lan so voi ly thuyét.
Lugng Cu thu dugc tir dung dich dat hiéu suét cao va do tinh
khiét ctla Cu dat khoang 90%. Qua trinh hoa tach va thu hoi
Cu tir bAn mach dién t& dat dwgc dong thoi muc tiéu xu li
chéat thai, an toan mai treong va thu dwoc san pham hivu ich.
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