TACH PONG TU NUOC PONG CLORUA THAI CUA SAN XUAT BANG

MACH PIEN TU BANG PHUONG PHAP CHIET LY LONG - LONG
Separation of copper from copper chloride etching solution by liquid-liquid
extraction method
Kiéu Quang Phtc®, P Vin Quang, Nguyén Chu Bao Long
Vién Khoa hoc va Cong nghé Mo - Luyén kim, 79 — An Trach, Déng Pa, Ha Noi

“Email: kieuquangphuc@gmail.com; Pién thoai: 0968316991

TOM TAT

Céng doan an mon phip dong dé san xudt bang mach dién tir thirong sinh ra chat
thai & dung dich chita dong clorua va axit HCI dw. Nghién cizu ndy thyc hién tach chon
loc dong tir nguon nguyén lidu nay sir dung phwong phdp chiét ly long — long. Chdt chiét
nhém aldoxim tén thwong mai 1a Acorga M5640 va dung mdi pha lodng la dau héa dwoc
sir dung dé tach dong. Mét sé yéu té dnh hwong dén qué trinh chiét nhuw: pH dung dich,
nong dg chat chiét, nong dé dong trong dung dich, thoi gian khudy tiép xic diroc nghién
ciru. Két qua cho thdy qué trinh chiét tach dong dat hiéu qua trong pham vi pH > 1. Khd
nang hap thu dong cua pha hitu co tiang khi ting néng dé chat chiét va dat cuc dai &
nong dé 25% theo thé tich. Nong dé cia dong trong dung dich ban dau ciing dwoc Xac
dinh vao khodng 10 g/l 1a thudn loi nhdt cho qud trinh chiét. Qua trinh chiét xdy ra rat
nhanh, chi trong 60s khudy tiép xic hiéu sudt chiér da dat khoang 96%, dung dich sau
chiét chi con 0,36 g/l Cu.

ABSTRACT

The process of electronic circuit board manufacture often produces an etching
solution containing copper chloride and acid hydrochloric. This study performed
selective separation of copper from the etching solution using the liquid-liquid extraction
method. An aldoxime extractant, trade name Acorga M5640 and diluent is kerosene, was
used to separate copper. Some parameters affecting the extraction process such as
solution pH, extract concentration, copper concentration in solution, and contact stirring
time were studied. The results show that copper extraction is efficient in pH > 1. The
copper absorption capacity of the organic phase increases with increasing concentration
of extract and is maximum at 25% by volume. The concentration of copper in the feed
solution was determined at 10 g/l which was the most favourable for the extraction. The
extraction was very quick, in 60 seconds of contact, the extraction efficiency was about
96%, and the solution after extraction was only 0,36 g/l Cu.

1. PAT VAN PE

Pong 1a mot kim loai 6 vai trd quan
trong trong x& hoi loai nguoi. Nhu cau
dong kim loai cua thé gioi ngay cang ting
cao. Theo dy bdo, téi nim 2050 ngudn
cung dong kim loai s& khong con dap ng
duoc nhu cau st dung [1]. Vi su suy giam
ngay mot tang 1én cua cac khoang san chua

ddéng va cac van dé 6 nhiém méi truong
lién quan trong qua trinh san xuat dong kim
loai thi viéc tang cuong nghién ctu, phat
tricn cong nghg san xuat dong tir ca¢ nguon
nguyén liéu thir cap dang 1a van dé duoc
quan tdm & khip noi trén thé gici.

O Viét Nam nhimng nam gan day ghi
nhan su phat trién bung nd caa nganh san
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Xuat bang mach dién ti. Trong d6, cong
doan in, khic cac duong mach Ién phip
ddng thuong sinh ra nuée thai dong clorua
cé chira 100 + 170 g/l Cu. Trung binh san
xuat mdi mét vudng bang mach sinh ra tir
1,5 + 2.5 lit nuoc thai nay va nang luc san
Xuit bang mach ¢ nuéc ta hién nay khoang
10 triéu m*/nam cho thay day 1a mot nQUOn
nguyén liéu thir cip hiéu qua dé san xuét
ddng kim loai.

Ddng trong dung dich clorua thai 6 thé
duoc thu hoi bang nhiéu phuong phép nhu
xi mang hoa, dién phan, két tua oxit, chiét
ly [3-7]. Trong @6, chiét ly két hop véi dién
phan thu hdi (SX-EW) 1a phuong phap
hién dugc cho 12 tét nhat dé xur Iy nuée thai
chira dong trong linh vuc san xuét dién tir
[8-10].

Phuong phap SX-EW su dung pha hitu
co (pha nhe) c6 hoa tan chat chiét de hap
thu dong tr dung dich thai. Pong trong pha
nhe sau d6 dwoc giai chiét vao dung dich
sunfat dé dién phan thu hoi dong kim loali.
Phuong phép nay cho phép thu hoi dong tur
nhiéu loai nguyén liéu nhu quéng dong oxit
nghéo, phé liéu chira ddng, dung dich déng
thai... & bat ky quy md nao. Thuy luyén
ddng trong d6 c6 ap dung cong doan SX-
EW hién dang san xuét khoang 20% tong
san lugng dong cua thé gisi [8,9].

Trong nghién ciu nay, dong kim loai
duoc nghién ctu chiét tach ra khoi dung
dich thai chira dong thai ra tir day chuyén
san xuat bang mach dién t. Qua trinh chiét
st dung chat chiét thuoc nhom aldoxime
v4i tén thuong mai la Acorga M5640 cua
hiang CYTEC (M§) va dung méi dau hoa.
Céac yéu t6 anh huong t6i qué trinh chiét
nhu pH cua dung dich dua vao chiét, nong
d6 chat chiét trong pha hitu co, nong do
ddng trong dung dich ban diu ciing nhu
thoi gian chiét dd duoc nghién cuu.

2. THUC NGHIEM

Dung dich dn mon thai co chira dong
duoc ly tir day Chuyen san xuat mach dién
tr cia Cong ty co phan san xuat dién to
Thanh Long (tinh Bic Ninh). Két qua phan
tich mot sé thanh phan trong dung dich

duoc trinh bay trong bang 1. Dung dich an
mon thai chtra ddng dugc pha lodng bang
nuéc cat dé diéu chinh néng d6 dong va sir
dung CaCOs dang bot dé diéu chinh dén
pH mong mudn.

Pha hitu co st dung trong qua trinh
chiét ly duoc tao thanh bang cach hoa tan
chat chiét Arcoga M5640 trong dung moi
dau hoa.

Bang 1. Thanh phan héa hoc cia dung
dich dong clorua thdi

STT | Thanhphan | Ham lweng, g/l
1 Cu 101,48
2 HCI 60,22
3 Al 0,097
4 Ca 0,264
5 Fe 0,035
6 Pb 0,051
7 Zn 0,047

Qua trinh chiét ly duoc thuc nghiém
trong céc thity tinh véi hé théng khuay co
hoc. Pha hitu co cung véi dung dich duoc
cho vao céc thuy tinh vai ti 18 1/1 vé thé
tich. Hn hop duoc khudy déu trong sudt
qua trinh chiét. Sau khi chiét, hén hop
duge d6 vao phéu chiét thiy tinh dé ling
va tach pha. Nong d6 ddng trong dung dich
duoc xac dinh bang phuong phap chuan do
tao phuac sit dung EDTA va chat chi thi
PAN.

3. KET QUA VA THAO LUAN
3.1. Anh hwong cia pH dung dich toi
qua trinh chiét

Trudc tién, thuc nghiém chiét ly duoc
tién hanh véi dung dich dau vao khéng
diéu chinh pH d xac dinh kha ning hap
phu dong cua pha hitu co trong mdi trudng
axit. Dung dich #n mon thai ban dau co
chura 60,22 g/l HC1 va 101,48 g/1 Cu duoc
dua vao chiét ly cing voi pha hitu co 1a
dau hoa cé chira 25% thé tich chat chiét
Acorga M5640. Ti 1é dung dich/pha hiru co
la 1/1 va thai gian chiét ly 05 phat ¢ toc do
khuay 1a 300 vong/phdt.



Két qua cho thay dong trong dung dich
gan nhu khong di vao pha hitu co. Ham
lwong dong trong pha hitu co chi dat 1,98
g/l. Ham lugng axit qua cao (hay pH cua
dung dich ban dau rat thdp) cé thé anh
huong xau toi qué trinh chiét. Do do, diéu
chinh pH dung dich 1a can thiét dé nang
cao hiéu qua cua qua trinh chiét.

Céc thi nghiém tiép theo khao sat anh
huong cua pH cua dung dich trudc trude
khi dwa vao chiét thay doi tir pH = 1 toi pH
= 3. Dung dich sau khi di diéu chinh dén
pH mong muédn bing bot da voi duoc dua
vao chiét ly véi pha hitu co chtra 25% chat
chiét, ti 1& dung dich/pha hitu co 1a 1/1,
thoi gian chiét ly 05 phut. Cac két qua dat
duoc thé hién trén hinh 1.
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Hinh 1. Anh hwéng cua pH dung dich téi
lirong dong hap thu vao hiru co' (Cuiorg).

Két qua thyc nghiém cho thay khi pH
cua dung dich ting thi lugng déng hap thu
vao pha hitu co thay d6i ro rét so véi khi
khong diéu chinh pH. Qu4 trinh chiét dat
hiéu qua cao véi pH dung dich dong clorua
ban dau la 1,5 + 2. Nong d6 dong cua pha
hiru co chua 25% Acorga M5640 sau khi
chiét dat >10 g/l.
3.2. Anh huéng ciia ti I¢ chit chiét trong
pha hiru co

Ti lé chét chiét trong pha hiru co dugc
khao sét thay doi tir 5 + 35% thé tich. Cac
diéu kién thuc nghiém khac gom: ham
lugng dong trong dung dich dau vao la
101,48 g/l; pH = 1,5; ti 1& thé tich dung
dich/pha hitu co 1a 1/1; téc @6 khudy 300
vong/phdt va thoi gian chiét 1a 05 phat. Két
qua thu duoc thé hién trén hinh 2.
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Hinh 2. Anh huéng ciia ti 1é chdt chiét téi
t6i lwong dong hdp thu vao hitu co.

Két qua cho thy luong ddng duoc pha
hitu co hap thy tang tuyén tinh véi ti I chat
chiét khi ti 1& chat chiét thay doi trong
pham vi 5 + 25 %. Kha nang hap phu dong
cua chat chiét M5640 duogc xac dinh trung
binh khoang 0,43 g/l Cu cho mdi 1% thé
tich chat chiét trong pha hiru co.

Khi ting tiép ti I¢ chat chiét I1én cao hon
thi lugng d6ng hap thu vao pha hiru co gan
nhu khong d6i. Nguyén nhan 13 do nong d6
H* trong dung dich khi chiét da ting dat
dén trang thai can bang cua phan ¢ng:

2RHne) + Cu?*(gg) + <> R2CU(ne) + 2H*(qq)
[RH: ky hiéu cia chat chiét aldoxime]

Nong d6 axit trong dung dich ting cao
da can tro su hap thu thém ddng cua chat
chiét. Nhu vay dé dat hiéu qua chiét cao va
han ché 1ang phi chat chiét thi ti Ié chat
chiét trong pha hitu co chi sir dung <25%.
3.3. Anh huéng ciia nong dé Cu trong
dung djch t6i qua trinh chiét

Pé khao sat anh huéng cua nong do
ddng trong dung dich, qué trinh chiét duoc
tién hanh chiét voi cac dung dich cé nong
d6 dong ban dau khac nhau. Céc dung dich
nay dugc ché tao bang cach pha lodng
dung dich dong clorua ban dau (chua
101,48 g/l Cu) bang nudc sach.

Céc théng s khac cua qua trinh chiét
duoc ¢b dinh trude: pha hitu co chira 25%
chat chiét, ti 1& thé tich dung dich/pha hitu
co la 1/1, toe do khudy 300 v/p va thoi gian
chiét 1a 05 phat. Céc két qua thu dugc thé
hién trén hinh 3.
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Hinh 3. Anh hwéng cua nong dé dong

trong dung dich ban dau téi lirong dong
hap thy vao pha hitu co

Két qua cho thiy luong ddng duoc pha
hitu co hap thy ting manh khi ting ham
luong dodng trong dung dich tir 5g/I 1én
10g/l. Gigi han hap thu dong caa pha hitu
co chira 25% chat chiét nam trong khoang
10 + 20g/l Cu. Ké tir ndng d6 dong trong
dung dich ban dau 1a 20 g/l trg 18n thi sau
khi chiét dung dich van con du nhiéu dong
va hiéu suat chiét do d6 thap. Bé dat duoc
lwong ddng chuyén vao pha hitu co cao va
sau khi chiét dung dich thai con it déng thi
nong d6 dong trong dung dich ban dau
thich hop nhat 1a 10 g/l. Hiéu suat chiét
trong truong hop nay dat dugc khoang
96% véi dung dich thai sau khi chiét chi
con chua 0,36 g/l Cu.

3.4. Anh huéng ciia thoi gian chiét

Thoi gian chiét I thoi gian khuay dong
dé pha hitu co va dung dich phan tan véi
nhau, xay ra tiép xdc hiéu qua giira cac hat
chat chiét va dung dich.

Dé nghién ctu anh huéng caa thoi gian
khuay, cac thong s khac duoc cb dinh khi
chiét ly gom: dung dich ban dau 10 g/l Cu,
pH = 1,5; pha hitu co chira 25% cht chiét;
ti 1¢ thé tich dung dich/pha hiru co 13 1/1;
toc do khudy 300 v/p va thoi gian khuiy
duoc thay d6i tir 10 dén 90s. Két qua thu
duogc duogc trinh bay trén hinh 4,

Két qua cho thay chi véi khoang thoi
gian khuay rat ngan (10s) hiéu suat chiét da
dat khoang 70%. Hiéu suat chiét dat mirc
I6n nhat (96%) sau khoang 60s. Nhu vay,
qua trinh chiét xay ra rit nhanh hay thoi

gian can thiét @& phan lén déng trong dung
dich chuyén vao pha hitu co 1a rat ngan.
Day ciing 1a mot trong nhirg wu diém 16n
khi str dung chat chiét M5640.
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Hinh 4: Anh huong cua thoi gian chiér dén
lwong dong hap thu vao pha hitu co

4. KET LUAN

Nudc thai chia dong clorua trong san
xuat bang mach dién tir di duoc nghién
ctru chiét ly tach ddng thanh céng bang
chat chiét Acorga M5640. Qua trinh chiét
thuc hién & diéu kién pH dung dich ban
dau khoang 1,5; pha hitu co gom 1a 25%
thé tich Acorga M5640 va 75% thé tich con
lai 12 dau hoa; ham lugng dong trong dung
dich ban dau la 10 g/l va thoi gian chiét
>60s. D3 cho thay hiéu suat chiét dat 96%
vé6i 9,6/10 g/l Cu trong dung dich ban dau
chuyén vao pha hiru co, dung dich con lai
sau khi chiét chira 0,36 g/l Cu.

Céc sb lieu cho thay chiét tach dong tir
nuéc thai chira déng clorua trong san xuat
bang mach dién tir dat hiéu qua tuong tu
nhu qua trinh chiét déng tir moi trudng
sunfat. Buoc tiép theo dé thu hdi ddng la
giai chiét dé ché tao dung dich d6ng sunfat
va dién phan can dugc tiép tuc nghién cau.
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