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TOM TAT

Bai bao xay dung mo hinh cong nghé tai ché phé liéu phip dong tir san xuat bang mach
dién tir dé thu hoi dong sunfat két tinh va san pham phu 1a nhua bakelit c6 thé tai ché. Phip
ddng phé liéu sau khi cit nho dugc hoa tach bing axit HoSO4 dudi diéu kién oxi hoa dé hoa tan
déng. Dung dich déng sunfat ddm dic thu duoc tién hanh lam lanh dé két tinh thu hoi déng
sunfat. Nhua bakelit con lai sau hoa tach duoc lam sach béng cach rira voi1 nudc. Nhya nay sau
d6 c6 thé tan dung lam chat don dé san xuat mot sb vat dung phé bién nhu chau hoa, vat liéu
xay dung.... M6 hinh cho thdy mét cach tai ché hiéu qua phé liéu phip dong, tan dung tbi da cac
thanh phan c6 gia tri qua d6 han ché 6 nhiém moi trudng va cé vai tro thic day san xuit bén
vung trong nganh dién tu.
Tir khoa: Tai ché, phip dong, dong sunfat

ABSTRACT

This article builds a technology model for recycling copper clad laminate scrap from
production electronic circuit board to recover crystalline copper sulfate and its by-product,
recyclable bakelite plastic. After being chopped, scrap copper is dissolved with H2SO4 acid
under oxidizing conditions to dissolve the copper. The resulting concentrated copper sulfate
solution is cooled to crystallize to recover the copper sulfate. The remaining bakelite resin after
separation is cleaned by washing with water. This plastic can then be used as a filler to produce
a number of common items such as flower pots and construction materials..... The model shows
an effective mehtod to recycle copper scrap, making the most of valuable components, thereby
limiting environmental pollution and playing a role in promoting sustainable production in the
electronics industry.
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1. Pit van dé

Phip ddng (copper clad laminate) 1a vat lidu co ban dé ché tao cdc bang mach dién tir
(PCB). Cau tao chung cua phip dong bao gdm cac 16p dan dién la dong kim loai dat méng dugce
dan xen k& v&i céac 16p cach dién tao ra bang sy phoi hop nhiéu loai vat liéu khac nhau nhu:
nhua epoxy, vai soi thuy tinh, nhya bakelit, gidy, polyme...

Qua trinh san xut bang mach tir phip ddng gdm nhiéu cong doan, trong d6 15+45% dién

tich phip ddng ddng bi cit bo dudi dang 1a ddu mau thira. Vi sy phat trién manh mé& cua linh
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vuc san xuat cac bang mach dién tir trong nudc, luong phé lidu phip dong theo d6 ciing ting
nhanh. Udc tinh lugng phip dong ma toan qudc san xuat naim 2020 vao khoang 20 triéu m?
twrong duong khdi lugng khoang 60.000 tan. Cing v&i d6, lugng phip dong phé liéu sinh ra mdi
ndm vao khoang 15.000-20.000 tn.

Tai ché hiéu qua phé liéu phip dong 1a mot trong cac yéu cau cip bach dit ra dé nganh
san xudt bang mach dién tt phat trién bén vitng. Trén thé gidi, phip dong phé lidu cung voi rac
thai dién tir khac co thé duogc tai ché theo hai con dudng 13 hoa luyén va thiy luyén. Trong do,
phan tach co hoc 1a mét cong doan thudng dugc ap dung dau tién nham nang cao ham luong
kim loai truGe khi tai ché. Hién nay, phé liéu phip ddng trong nuée hau hét méi duge tai ché so
qua bang phuong phap phan tich co hoc don gian, hiéu qua phéan tach con thap dan dén viéc
thu hoi kim loai tiép theo gip kho khin va phan phi kim van con 1an kim loai niang nén chua
thé tai sir dung.

Véi cac dic diém nhu: ham luong ddng tuong d6i cao (12+20%); dong ton tai & dang sach
khong bi 14n voi kim loai khac, phip dong phé liéu sinh ra tir qua trinh san xuat bang mach dién
tir & nude ta c6 thé truc tiép viéc san xuat ra dong sunfat bang phuong phap thity luyén. Bai bao
nay trinh bay két qua nghién ctru tai ché phé liéu phip dong dé san xuat dong sunfat két tinh va
xay dung mo hinh xir Iy quy mo 2 tin phé liéu phip ddng mdi mé ap dung thir tai Trung tam
Nghién ctu va Trién khai Ung dung Cong nghé, Vién Khoa hoc va Cong nghé Mo - Luyén
kim.

2. Thuc nghiém
2.1. Xdc dinh ham lwong dong

Do phip dong phé liéu chi gdm dong kim loai tinh khiét va nhya phip do d6 ta xac dinh
ham luong dong bang phuong phap khéi luong. 500g mau duoc siy kho, dem can dé xac dinh
khdi lugng dau, sau d6 tién hanh hoa tach bang axit HNO3 du dén khi dong trén phip dong tan
hoan toan vao dung dich. Loc 1ay phan nhya phip con lai va rira bang nuéc dé loai bo hoan toan
dung dich ddng sunfat sau d6 dem sdy phan nhua phip, can dé xac dinh khdi luong cubi. Him
luong ddng duoc xac dinh bang cong thirc:

(Khoi lwvong dau (g) — Khéi lwong cubi(g))/(Khoi lwvong dau (g))x100%

Qua d6 ham luong dong tinh duogc 12 17%

2.2. Xdc dinh ché dé hoa tich phip dong

Hoa tach phip dong 1a qua trinh hoa tan dong kim loai trong méi truwrong axit véi sy cd mat
clia tac nhan oxi hoa thudng sir dung 12 H202; suc khong khi. Pé thuan loi cho viée két tinh thu
hoi déng sunfat thi muc ti€u cua cong doan hoa tach la tao ra dugc dung dich déng sunfat nff)ng
d6 cao. Hoa tach str dung dung dich ci tuan hoan sau khi két tinh v&i ndng do dong 1a 70 g/l
0 nhiét do 20°C. Lua chon néng do déng trong dung dich khi két thac hoa tach 1a 130 g/l, pH
=2-3,5 va nhiét d hoa tach l1a 70°C. Qua d¢ ta tinh toan phéi li€u cho 1 mé hoa tach nhu sau:

- Thé tich dung dich cai dong sunfat & 25°C, 70g/I Cu: 1000ml,

- Khéi lugng phip dong phé lidu: 294g.



- AXit H2SO4 dic b sung: 82g (du 5% so véi tinh toan 1y thuyét)

Nhiét sir dung trong qua trinh hoa tach str dung nhiét tu sinh ra do phan tng ctia H,O> va
nhiét cap thém thir bo phan gia nhiét ngoai. Tién hanh hoa tach trong diéu kién trong mot sd
diéu kién khac nhau dé so sanh chi phi va hiéu qua hoa tach, ta thu dugc két qua nhu Bang 2.1:

Bang 2.1. So sanh hiéu qud cua cac ché d hoa tach khac nhau.

Ché @ hoa tach
Chi tiéu cong nghg Chi sir dung | Chi suc khong | Két hgp H20:
H20: khi va suc kk
Thoi gian hoa tach (phat) 200 320 190
Tiéu thu H202 50% (Q) 160 - 60
Tiéu thy dién nang tong (W) 250 1700 460
Luong nuéc b sung (ml) 45 280 97

Két qua cho thay ché do hoa tach sir dung két hop giita H202 va suc oxi khong khi cho
phép tan dung duoc nhitng wu diém cua ca hai phuong phap néi trén. O nhiét do thap tir 40 +
65°C, H20> ¢ tac dung oxi hoéa nhanh, manh, nhiét ty sinh ra 1a 16n du dé gia nhiét cho dung
dich ma chi phai cung cap mot luong nhiét nho tir bén ngoai. Sau khi dat khoang 70°C, suc
khong khi dugc thay cho H20: tré thanh tdc nhan oxi héa chinh. Phan trng oxi hda lic nay xay
ra tryc tiép trén bé mit cac bong bong khong khi tiép xuc voi dung dich. Thoi gian hoa tach
téng thé duoc rat ngan va hoan thanh trong khoang 3 gid. Luong tiéu thu H202 ra nho, bang
1,1 1an so v&i tinh toan 1y thuyét va lugng tiéu thu dién ning ciing vira phai. Do d6 hoa tach két
hop giita H20, va khong khi duge Iya chon dé san xuat dong sunfat tir phip dong.

2.3. Xdc dinh ché dé két tinh dong sunfat

Sau khi hoa tach va loc thu dugc dung dich déng sunfat néng dd 130 g/1 & nhi¢t do 70°C.
Pé két tinh dong sunfat trong diéu kién dung dich dau vao nhu trén c6 thé 4p dung phuong phap
két tinh 1am lanh tryc tiép dén nhiét d6 10°C hodc phuwong phap c6 dic roi két tinh ¢ nhiét do
thudng. DA thir nghiém ¢ hai ché d6 két tinh theo chu trinh nhu sau:

- Ché @6 két tinh 1am lanh truc tiép:

1000 ml dung Lam ngudi tu . . Tach nudc,

) R n Wk . Lam lanh dén
dich sau hoa nhién dén nhiét hict d6 10°C thu hoach
tach & 70°C d6 40°C nhict do CuS04.5H,0

- Ché @6 két tinh ¢6 dic va lam nguoi dén nhiét do thuong:

1000 ml dung - : - - Tach nudc,
dich sau hoa Co6 dac con Lam ngyél tu nhién thu hoach
tach & 70°C, 650ml, 200 g/l den nhiét ¢6 30°C CuSO4.5H,0
130 g/l Cu




Bdng 2.2. So s&nh chi tiéu cua hai ché dg két tinh dong sunfat

Chi tiéu Ché do két tinh 1am lanh | Ché do két tinh co dac va lam
truc tiép ngudi dén nhiét do thuong

Khéi luong dong sunfat 265¢ 385¢

Chét luong CuS0O4.5H,0 25,12% Cu 25,03% Cu

Ti€u hao nang lugng 362 Wh/kg CuSO4.5H,0 987 Wh/kg CuS0O4.5H,0

Két qua cho thiy 2 ché do két tinh déu cho chat lwong dong sunfat dat tiéu chuan thuong
mai (>35%Cu) tuy nhién ché d¢ két tinh 1am lanh cé muc tiéu thy ning lwong thap hon déng
ké. Do d6 ddi voi két tinh déng sunfat lua chon ché d6 két tinh lanh.

Hinh 2.1. San pham dong sunfat két tinh
2.4. Xdc dinh ché dé 1am sach nhgea phip con lai sau héa tich va dinh hwoéng tai si dung
Sau hoa tach, nhya phip con lai dugc léy ra khoi bé. Nhua ndy van bi bam dinh bdi dung
dich dong sunfat va axit du. Vi dic tinh d6 tham nude thap cia nhya, phuong phép rira bang
nuée duge lya chon dé 1am sach nhya nay. Voiti 1€ R/L = 1/6 can 3 1an ra dé ha duoc nﬁ“)ng
d6 ddng trong nhuya phip dén yéu cau 1a 100 ppm. Sau khi rtra, nhwra phip duoc siy kho. Nuéde
rira chira mot lugng nho dong duoc sir dung lai bo sung vao qua trinh hoa tach.
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Hinh 2.2. Nhua phip sau khi da dwoc ria sach

4



Nhua phip nay c6 thé duoc nghién nho, tai sir dung lam chat don dé ché tao mot sb vat
dung composit nhu chdu cay canh, khay dung hodc mot sb loai gach bé tong.
3. So dd cdng nghé va &p dung vao thuc té

Trén co s& két qua thue nghiém xac dinh ché d6 hoa tach phé liéu phip dong va két tinh

thu hdi ddng sunfat. So d6 cong nghé tai ché phé liéu phip dong duoc xay dung nhu sau:

Phip ddng phé liéu

l

Cit bang may dén <5mm

HzSO4, HzOz, suc kk
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Hinh 3.1: Sor do cdng nghé tai ché phé liéu phip dong san xudt dong sunfat két tinh

Mot m6 hinh tai ché quy mé 2 tan phé liéu phip dong di dugc trién khai a4p dung vao thuc
thé theo so d6 cong nghé néu trén. Pia diém trién khai mé hinh 13 Trung thm Nghién ciru va
Trién khai Ung dung Cong nghé, Vién Khoa hoc va Céng nghé Mo - Luyén kim tai dia chi km2
duong Phan Trong Tug, Thanh Tri, Ha Noi. Két qua ctia 4p dung vao san xuat budc dau cho
thdy mé hinh cd tinh kha thi, san pham ddng sunfat duoc thi truong trong nudc tiép nhan, loi
nhuén thu duoc trung binh dat 3,4 triéu ddng cho mai tan phé liéu phip dong.



4. Két luan

Phé liéu phip dong sinh ra trong ché tao bang mach dién tir chira khoang 17% Cu con lai
1a nhya bakelit c6 dac tinh 1a 6 thim nudc rat nho va tro voi céc tac nhan héa hoc. Phé lidu
phip ddng di dugc nghién ciru tai ché theo quy trinh thiy luyén gom hoa tich va két tinh dé thu
hoi df)ng sunfat. Nhua bakelit con lai duoc rira dé 1am sach.

Dbi véi qua trinh hoa tach dong tir phip tt nhat 1a sir dung phuong phap hoa tach két hop
giita H2O> va suc khong khi dé t6i uu vé mit thoi gian hoa tach ciing nhu tiéu hao héa chat va
ning luong. Doi véi qua trinh két tinh dong sunfat ¢6 thé str dung hai phuong phap két tinh 1a
két tinh lanh va phuong phap c6 bay hoi két hop vé6i 1am nguéi ty nhién. Ca hai phuong phap
déu san pham dong sunfat dat chat luong. Tuy nhién, phuong phap két tinh lanh tiéu thu ning
lugng nho hon.Nhua bakelit sau khi hoa tach c6 thé dé dang 1am sach bang cach rira 3 lan voi
nudc dé dat tiéu chuan 1am chat don trong ché tao vt liéu composit.

Mo hinh tai ché phé liéu phip dong theo phuong phap thiy luyén dé thu hdi dong dudi
dang dong sunfat da dugc ap dung vao thuc té cho thay cé nhiéu vu diém hon vé mit hiéu qua
kinh té cling nhu giam thiéu anh huong dén moi trudng so véi cac phuong phap tai ché hién

hanh do d6, can dugc khuyén khich phat trién va nhan rong.
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