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TOM TAT

Pong (Cu) va kém (Zn) la hai kim logi dwoc
sir dung phé bién trong cdc nganh cong nghiép
khai khodng, luyén kim va xi ma. Anh hiong ciia
hai kim logi ndy dén méi truong nuéce ciing nhir
suc khoe cua con nguoi la khéng nho, boi dac
tinh co ban cua chung chinh la kim logi nang va
khd ning heu tri, tich lily ldu dai trong co thé,
khé bi phdn hity sinh hoc va dao thdi theo co ché
thong thuong. Phuong phdp tach tw tinh voi vt
liéu hap phu »PGM (poly glutamic acid
coated magnetite) la mét gidi phdp méi dé logi
boé Cu** va Zn®" ra khéi nguon nuéc. Céc két
qua nghién cuu da chung minh hiéu qua xu ly
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MO PAU

Kim loai nang 1 nhitng nguyén t6 c6 ti trong l6n
hon 5 g/em® [1], bao gom cac kim loai chuyén tiép,
mot s6 phi kim, cac kim loai thugc ho lathanide va
actinide, ton tai & ca ba mdi truong dat, nude va
khong khi thong qua qua trinh hoat dong va phat trién
cua cac nganh cong nghiép khai khoang, xi ma, luyén
kim, dét nhuom... PBac biét, kim loai ning trong moéi
truong nudce thuong cé dang ion hoac dang phuc, co
kha nang phat tan rong hon va xa hon so vai trong
khong khi va dat. Cac kim loai nang nay khong bi
phan huy sinh hoc, c6 kha nang gan két véi cac mach
cachon khi ton tai ¢ dang ion tu do, d& dang tich tu
trong co thé sinh vat trong thoi gian dai va bén viing.
Hai trong sb d6 1a kim loai dong va kém.

DPong (Cu) 1a kim loai mau chuyén tiép c6 sd
hiéu nguyén tr 1a 29, nguyén tir khdi 63,54, nong

Cu®* va zZn** rdt cao chi véi 0,2 g/L »PGM
trong 10 phit ¢ méi truong pH 6 va toc do
khudy 200 vong/phit (hiéu sudt twong img ld
99,91 % va 99,75 %). Ngodi ra, kha nang tai su
dung cua vat liéu y-PGM dén 12 lan khi sir dung
dung dich acid HCI 0.1 N dé gidai hdp phu vt
liéu nay trong 1 gio la diéu kién t6i wu dé tach
hai ion kim logi Cu®** va Zn*" ra khéi bé mat hat
y-PGM. Céc két qua thi nghiém cho thdy y-PGM
that sy la mot vat lieu moi ap dung tach kim logi
ndng trong moi truong nuoc hodc nuoc thai voi
nhiéu wu diém néi bdt.

vat liéu tir tinh »-PGM

chay & nhiét 6 1083 °C. Cac ngudn chu yéu gay ra
s 6 nhidm méi truong cia dong 1a do qua trinh khai
thac quing, trong nong nghiép va phé thai (ma ddng,
gia cong my nghé). Cac nghién ciru cho thiy nhiém
doc ddng gdy anh huong dén sic khoe con ngudi, cu
thé, nudc udng chira hon 3 mg/L Cu s& giy ra cac hoi
chang da day - rudt nhu non mira, tiéu chay. O nong
do tir 0,25 mg/L dén 0,3 mg/L Cu trong huyét thanh
gdy ra bénh réi loan trao ddi chat dong [2].

K&m (Zn) 1a nguyén t6 kim loai ludng tinh, thudc
nhom 12, ¢6 s hiéu nguyén tir1a 30. K&m la chét
khoang vi lugng thiét yéu cho sinh vat va stic khoe
con ngudi, dac biét trong qué trinh phat trién cua thai
nhi va cia tré sau khi sinh. Mic di k&m 1a vi cht can
thiét cho sic khoe, tuy nhién néu ham lugng kém
vuot qua muc can thiét lai c6 hai cho stc khoe. Hip
thu qua nhiéu kém lam ngin chin sy hap thu dong va
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sat. lon kém ty do trong dung dich 1a chét ¢6 déc tinh
cao ddi vai thyc vat, dong vat khong xwong séng, va
tham chi 14 ca dong vat c6 xwong song.

Phuong phap xtr 1y kim loai niang hién nay dugc
sir dung pho bién tai cac nha may 14 phuong phéap két
taa nho cac chét kiém hoa dang sulfat hay carbonate.
Ngoai ra ciing ¢6 thé sir dung cac phuong phép khéac
nhu trao d6i ion, dién hoa, sinh hoc...[3]. Tuy nhién,
nho sy phat trién khong ngung cua khoa hoc cong
nghé, mot phuong phap xir Iy kim loai nang méi da
dugc hinh thanh va dat dugc cac két qua kha quan d6
chinh la phuong phap tach tir tinh. Phuong phap nay
dugc thyc hién nhd hai qua trinh chinh 1a sy hip phu
va lyc dién tir truong cua hat mang tir tinh. Bang céc
nghién ctitu thyc nghiém, cac nha khoa hoc trong va
ngoai nude da chimg minh kha niang hap phy dat hiéu
qua cao cua hat tir tinh. Chinh béi déc trung co ban
cua vat liéu hap phu nay 1a tinh tir, nén sau khi hap
phu ion kim loai nang, cac hat nay sé dugc tach ra
khoi dung dich mot cach nhanh chéng va dé dang nho
lyc hut cia nam cham dién hoac nam cham vinh ciru.
Phuong phap tach tir tinh khong chi don gian, tiéu t6n
it ning luong, dat hiéu qua cao, dé dang van hanh ma
con c6 thé thu hdi dugc vat liéu hip phy, tiét kiém chi
phi xtr Iy. C6 rat nhidu vat liéu hip phu dugc st dung
dé tach kim loai nang. Mot trong s6 do 1a vat liéu hap
phu mang tir tinh y-poly glutamic acid coated
magnetite (y-PGM). Vit liéu nay duoc cau tao boi hai
thanh phan chinh 1a hat sat tir tinh Fe;O4 va y-poly
glutamic acid (y-PGA) - mét polymer sinh hoc tu
nhién dwoc chiét xuat tir dau nanh 1én men [4]. L&i
Fe;0, c6 kha nang khuéch tan manh, c6 tinh chét tur
tinh nén d& dwoc thu hdi biang nam cham, nhung d& bi
dn mon hoac bi hoa tan trong méi trudng pH thap. y-
PGA 1a polymer chira cic goc—COOH c6 kha ning
tao lién két hydro tao thanh mang Iu6i hip phu ion
kim loai tt nhung dé bi hoa tan trong dung dich nén
khé thu hoi sau hap phu. DBé khic phuc van dé nay,
GS. Mikito Yasuzawa (Truong Pai hoc Tokushima,
Nhat Ban) da nghién ciru ché tao hat tir tinh y-PGM
bang cach phii 16p y-PGA bén ngoai 15i Fe;0, nay.
Hai thanh phan nay duoc két hop voi nhau khong chi

dé khic phuc nhugce diém cua mdi loai ma con lam
tang dién tich bé mit tiép xtc cua hat y-PGM va su
két dinh ctia chat 6 nhidm 1én hat tir tinh nay. Nho do,
tang cuong kha ning hip phu cua vat ligu. Nghién
ctu kha nang tng dung ctia phuong phap tach tur tinh
cling nhu vat liéu y-PGM s& 1a tién dé cho viéc @ng
dung cong nghé xanh than thign véi moi truong dé xir
1y ngudn nude nhidm kim loai nang ¢ Vit Nam.
VAT LIEU VA PHUONG PHAP

Héa chit va miu nwéc thai sir dung

Céc hoa chat sir dung trong thi nghiém bao gom
dung dich axit HCI, Na,COj; khan va vat liéu hap phu
v-PGM dugc nhap tr Cong ty TNHH Nippon Poly-
Glu, Nhat Ban.

Mau nuéc thai chira ion kim loai Cu** va Zn**
duoc lay tai cac bé chira nudc thai chua qua hé thong
xir Iy cia Nha may san Xuat sen voi va thiét bi phong
tam - Chi nhanh Cong ty TNHH Lixil Viét Nam tai
Quang Nam [5, 6]. Cac két qua phan tich mau nudc
thai trong qué trinh san xuit ctia nha may cho thdy
ham lwong ion Cu?* va Zn?* kha cao va khong 6n
dinh qua mdi dot lay mau. Cu thé, ndng d6 Cu®* 1a
64,75 mg/L, 17,76 mg/L va 13,49 mg/L; ndng do
Zn** 1a 21,22 mg/L, 10,80 mg/L va 11,16 mg/L (xac
dinh ndng d6 bang may quang phd hip phu nguyén tir
AAS), va gia tri pH ciing thay ddi lan luot 1a 1,0, 5,0
va 1,7. Theo QCVN 40:2011/BTNMT- Quy chudn kj
thudt quac gia vé nuwéc thdi cong nghiép ap dung &
cot B, nuéc thai sau khi qua hé thong xir 1y, xa vao
nguon nudc khong ding cho muc dich cip nudc sinh
hoat, ndng dd Cu®* va Zn®* can phai dat duoc tdi da la
2 mg/L va 3 mg/L. Chinh vi vay, Viéc tach cac kim
loai nay ra khoi ngudn thai 1a rat can thiét. Hang loat
cac thi nghiém dudi day st dung nuéc thai dau vao
tram xir Iy nuéc thai Nha may san Xuit sen voi va
thiét bi phong tim — Chi nhanh Cong ty TNHH Lixil
Viét Nam tai Quang Nam c6 ndng d6 ion Cu®* va Zn?
*lan luot 1a 17,76 mg/L va 10,80 mg/L véi pH cua
mau nuéc thai 1a 5.

Thi nghiém danh gia vit ligu y-PGM
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Dé danh gia vat liéu y-PGM, cac hat y-PGM s&

Thi nghiém dugc tién hanh bang cach cho 10 mg
y-PGM vao cbc thay tinh chira 10 mL dung dich c6
tinh acid véi néng dd HCI lan luot 0,001; 0,01; 0,1;
0,5; 1 va 3 M; dung dich NaOH c6 n6ng d605val
M; nudc trung tinh va dung dich dém pH 7 ndng do
0,05 M. Lic dung dich & toc do 200 vong/phut trong
4 gio rdi dung nam cham vinh ctru dé tach céc hat tir
tinh ra khoi dung dich. Sir dung may do ICP-AES dé
xac dinh ham luong sét bi ria troi c6 trong dung dich
U Thi nghiém duoc tién hanh 3 1in va két qua duoc
lay gia tri trung binh.
Thi nghiém hap phu Cu* va Zn*

Kha ning hip phu ion Cu®* va Zn®* cua hat vy-
PGM dugc nghién ctu dya trén viéc khao sat cac
thong s6 khac nhau nhu khdi lwong hat y-PGM can
thiét dé hap phy, thoi gian hap phu, pH va téc do
khudy tron véi muc dich xac dinh cac didu kién t6i vu
ctia qué trinh hdp phu. Khao sat théng sé nao thi gia
tri ctia thong s6 d6 duoc diéu chinh, con cac thong sd
khac dugc gitr ¢ dinh. Céc thi nghiém sau sé ly gia
tri cua thong sé c6 hidu suit xtr 1y 2 ion kim loai Cu®*
va Zn®* cao nhat cua thi nghiém trudce da thuc hién.

Cu thé nhu sau, 0,5 g vét liéu y-PGM cho vio céac
mau chira 50 mL mau nuéc thai c6 pH = 5. Tat ca cac
mau duoc khudy trong diéu kién nhiét do phong.

dugc cho vao cac dung dich co gia tri pH khac nhau.

Sy anh huong cua pH dén kha nang hap phu cua
hat y-PGM duoc tién hanh véi gia tri pH cua mau
nuéc thai lan luot dugc thay déi 1a 6, 7, 8, 9 va 10
bang cach cho dung dich NaOH va HCI dé¢ diéu
chinh. Chon thoi gian trung binh dé thyc hién thi
nghiém dau tién 1a 30 phut.

Thi nghiém vé thoi gian cia qua trinh hap phu
duoc tién hanh nghién ciru 1an luot 1a 10, 20, 30, 60,
90, 120 va 150 phut.

Nghién ciru vé luong vat liéu hap phu téi wu cho
qué trinh hap phu kim loai ning dugc thay ddi 0,01;
0,05;0,1;0,5val g.

Céc gié tri téc d6 khudy gébm 100, 200, 400, 600,
800 va 1000 vong/phit di duoc tién hanh thyc hién.

Sau khi hip phu, cac hat y-PGM dugc tach ra
khoi dung dich bang nam cham vinh ctru c6 cudong do
tir 3500-4000 Oe. Nong d6 Cu®* va Zn?** con lai trong
dung dich dugc xac dinh bang miy quang phd hap
phu nguyén tir AAS. Thi nghiém loai bo ion Cu®* va
Zn** trong méi trudng nudc bing phuong phap tich
tir tinh duoc thé hién & Hinh 1. Thi nghiém duoc tién
hanh 2 1an va két qua duoc lay gia tri trung binh.

Hiéu suat cuia qua trinh hip phu mdi kim loai nang Cu va Zn dugc xéac dinh theo cong thuc (1):

=Mx100
C

0

E (%)
Trong d6:
- E: Hiéu suit cua qua trinh hap phu (%).

1)

- Co: Nong dd Cu®" hodc Zn** trong mau thi nghiém ban dau (mg/L).

- Ci: Nong do Cu®* hozc Zn®* trong mau thi nghiém sau khi hip phu (mg/L).
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Hinh 1. Loai bo kim loai trong méi trudng nuée biang phwong phap tach tir tinh

Thi nghiém kha niing giai hép phu va tai sir dung
vat liéu y-PGM

Thi nghiém giai hip phu va tai sir dung cua hat y-
PGM dugc thuc hién sau mdi lan tién hanh hip phu
Cu®" va Zn**. Cac hat y-PGM sau khi rua sach bing
nudce cat tir 2 dén 3 lan, duoc ngdm trong 20 mL dung
dich acid HCI 0,1 N [7, 8]. D¢ lam tang hi¢u suat giai
KET QUA VA THAO LUAN
Két qua danh gia vat liéu y-PGM

hip phu, hat y-PGM dugc lic véi toc do 60-70
vong/phut trong vong 1 gio. Sau qué trinh giai hip
phu, cac hat tir tinh y-PGM duoc rira sach bang nudc
cit cho dén khi dat trang thai trung tinh, roi tiép tuc
cho vao cac mau nuéc thai méi dé thuc hién thi
nghiém tai hip phu tiép theo. Thi nghiém dugc tién
hanh 2 14n va két qua duoc lay gia tri trung binh.

Bang 1. Phan tich do bén vat licu trong cac dung dich khac nhau.

Dung dich Luong sat bi rira troi (%)
Nudc trung tinh < 0,0003
Dung dich dém pH 7 nong d6 0,05 M < 0,0006
0,001 M HCI 0,6
0,01 M HCI 1,1
0,1 M HCI 1,2
0,5 M HCI 1,7
1 M HCI 1,9
3 M HCI 8,6
0,5 M NaOH 0,03
1 M NaOH < 0,0003

Tir két qua phan tich ciia Bang 1, c6 thé thay, ddi
Vi cac dung dich khac nhau thi ham luong sét trong
vat lieu y-PGM bi rira tréi cling khac nhau. Trong
dung dich nudc trung tinh, dung dich dém pH 7 va
dung dich kiém, lugng st rira troi rat thap, khong qua
0,03 %. Nguoc lai, trong cac dung dich acid, lugng
sat bi rira troi tang dan tir 0,6 dén 8,6 % tuong tng
Vv6i nong do acid ting. Thi nghiém ciing cho thiy,
thoi gian tiép xuc voi dung dich axit cang dai lugng
sat bi rira troi cang 16n. Sau 24 gio, 100 % luong sat
da bi rua tr6i hoan toan trong dung dich HCI 3 M.

Nhu vay, dbi véi dung dich acid, y-PGM chi c6 thé
hoat dong tot trong diéu kién ndng d6 dung dich thap
hon 1 M va khéng tiép xtic qua 4 gio. Két qua nay sé
1a co s& cho viéc lya chon nong do acid HCI va thoi
gian tiép xtic ctia thi nghiém giai hap phu.
Anh hwéng cia pH

pH 14 yéu t6 c6 anh huong manh nhat dén higu
Suat cia qua trinh xir 1y boi nd lién quan dén cac
nhom chirc cua bé mat hip phu ciing nhu x4c dinh sy
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hinh thanh cdc dang méi cua cac ion kim loai nang
trong moi truong nudc 6 cac muc pH khac nhau.

Déi voi Cu?*, nhin chung, hiéu suat xur 1y dat rat
cao trong khoang pH tir 5 dén 10, nong 6 sau khi
hip phu déu dat dudi quy chuan hién hanh QCVN
40:2011/BTNMT cgt B 1a 0,5 mg/L. Quan sat hinh 2,
c6 thé thay, ngay tai pH bang 5, hiéu suat xir 1y da dat
95 %, nong 6 sau hap phu chi con 0,81 mg/L. Khi
tang din pH 1én 6, hiéu sut tach Cu®* c6 cao hon pH
5, dat trén 99 % va hiéu suat ciing khong thay doi
dang ké khi ting pH dén 10. Két qua nay ciing tuong
g véi két qua thi nghiém khao sat thoi gian hap phu
& trén ciing nhu céc tai liéu tham khao [9, 10]. Diéu
nay chung to moéi truong pH téi wu dé xir 1y kim loai
Cu* 1a 6.
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Déi véi Zn*, tai pH bang 5, hiéu suit xir 1y chi
dat 61 %, ndng do Zn*" lic nay vin con cao, 4,16
mg/L. Nhung khi ting pH 1én 6, hiéu suit ting dén 92
% va ndng do6 Zn** da dat dudi muc tiéu chuén cho
phép xa thai cuia QCVN 40:2011/BTNMT, chi con
0,79 mg/L. Khi tang dan pH, cac két qua cho thiy
ndng d6 Zn*" déu giam xuéng dudi 0,05 mg/L. Nhu
vay, kim loai Zn*" c6 kha nang dugc tach ra khoi
nudce thai dé dang o diéu kién pH bang 6.

Pé thuan tién cho qua trinh hap phu dong thoi ca
hai kim loai ning, nhom tac gia lya chon moéi truong
pH bing 6 1a mdi treong hop 1y dé thu hdi Cu®* va
Zn** va dé thuc hién khao sat cac thong s& khac.

k= /1

Hinh 2. Anh huéng cia pH dén hiéu sudt hip phu

Anh hwéng caa thoi gian hip phu

Thoi gian khudy tron 1a mét trong cac yéu té anh
hwéng 16n dén qué trinh hap phu Cu®* va Zn*. Cén
¢6 thoi gian di dé cac hat y-PGM tiép xtic voi nudc
thai va dé qua trinh hap phu dién ra hoan toan, nham

lam tang hiéu suit xir 1y cua hat y-PGM. Thai gian
khudy tron qua ngin s& khong kip cho qué trinh hap
phu dién ra. Nguoc lai thi hiéu suit xir 1y s& ting 1én,
ndng d6 kim loai nang s& giam dén t6i da, nhung ton
nhiéu thoi gian xir 1, hiéu qua kinh té khong cao.
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Hinh 3. Anh huong caa thoi gian hip phu dén higu sudt xir Iy Cu va Zn

Chi trong 10 phut dau tién, ndng do Cu®* da giam
rat manh, xudng con 0,36 mg/L. Khi ting dan thoi
gian hip phu, hiéu suat xir 1y ciing khong c6 sy thay
dbi nhiéu. Trong khi d6, hiéu suit xur 1y Zn?* lai co su
chénh 1éch khi thay ddi thoi gian hip phu. Ban dau,
hiéu sut tach Zn®" trong 10 phut va 20 phat 13 tuong
duong nhau (85 %). Nhung khi tang thém 10 phut
nira, hiéu suat dat 93 % va ting dan dén 99 % & 150
phat. Mac du c6 sy chénh l1éch hiéu suat nhu vay
nhung ndng d6 Zn** da dat dudi mic quy dinh cua
cot B - QCVN 40:2011/BTNMT ngay trong 10 phut
tiép xuc. Nhu vdy, c6 thé chon thoi gian dé hap phu
Cu® va Zn?* cua hat y-PGM 14 10 phut.

Anh hwéng cia lwgng y-PGM

Luong y-PGM ciing 13 yéu t6 c¢6 anh huong rat
I6n dén qué trinh hip phu. Luong y-PGM qua it thi
chua da dé hip phu hoan toan cac kim loai nang, dan
dén hiéu suit xir 1y thip. Nguoc lai, st dung qua
nhiéu y-PGM ciing chua chic dat hiéu suat cao nhat,
bén canh d6 con gy lang phi vt li€u, tang chi phi xur
ly.

Két qua thi nghiém cho thiy, kha ning hap phu
cung lac hai kim loai Cu®* va Zn*" cia cung mot
luong y-PGM la tuong duong nhau. Chi ¢an 0,01 g y-
PGM, ndng do Cu®* va Zn®* da giam xudng rat thap,
hiéu suit dat dén 99 %. Va hiéu suit nay ciing gan
nhu dat trang thai can bang & cac thi nghiém tang dan
luong y-PGM.
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Hinh 4. Anh huéng cua lugng y-PGM dén hiéu suét hip phu
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Anh hwéng cia toe d9 khudy
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Hinh 5. Anh huéng cua téc do khudy dén hiéu suat hap phu

Tbc @6 khudy tron ciing 1a mot trong cac yéu t6
quan trong anh hudong dén hiéu suét ciia qua trinh hap
phu. Téc d6 khudy tron qua nhanh s& lam cac hat y-
PGM va cham manh véi nhau, tham chi c6 thé pha v&
két cau cua hat y-PGM, lam mat di tinh chéat va kha
nang hap phu kim loai. Nguoc lai, téc o khudy tron
qua cham s& lam giam thoi gian tiép xuc gitra hat y-
PGM véi kim loai nang, dan dén hiéu suat xu 1y thap.
Tir két qua hinh 5, c6 thé thdy hiéu suat hip phu ca
hai kim loai Cu®* va Zn?* ¢ tung muc téc do khudy
khong co sy thay doi nhiéu, twong di dong déu voi
nhau. Tuy nhién, trong qua trinh thyc nghiém, khi so
sanh su x4o tron cua vat lidu hap phu véi mau nudc
theo tirng mdc tée do, mirc 100 vong/phut tuong doi
cham, do d6 kho tao dugc su tiép xtic dong déu. Nhu
vay, dé tiét kiém ning luong ddng thoi van dat hiéu
suat hap phu cao, c6 thé chon muc 200 vong/phut dé

su tiép xuc giita y-PGM va nudc thai dat hidu qua cao
nhat.
Kha niing tai sir dung vat ligu hip phu y-PGM

Vi su gia tang gia thanh cua cac vt liéu va cac
qua trinh xtr Iy nudc thai hién nay, cac qua trinh thu
hoi san pham dang tré nén duge quan tam nhiéu hon.
Viéc tai s dung vat liéu hap phu thong qua qua trinh
phuc hdi dic tinh hap phu 1a nhan té chinh dé danh
gi4 dic tinh cua vat liéu hip phu, dong thoi ciing 1a
mot bién phap can thiét dé tiét kiem vat ligu, ting
hiéu qua kinh té cua cong nghé xir 1y. Tir két qua
phan tich, c6 thé xac dinh vat liéu y-PGM c6 kha
nang tai sir dung rat Ion. Hiéu suét tach Cu®" va Zn*
sau 12 lan giai hip, hiéu suat xir 1y déu dat trén 99 %,
ndng do Cu®* va Zn** sau khi xur 1y dat dudi muc quy
dinh cta cgt B — QCVN 40:2011/BTNMT.
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Hinh 6. Hiéu suét xu 1y Cu®* va Zn* sau 12 lan tai hip phu

KET LUAN

Viéc tng dung phuong phap tach tir tinh va vat
liéu y-PGM dé hap phu kim loai Cu?* va Zn®* trong
nudc thai cong nghiép da chirng minh kha nang xir 1y
kim loai nang mot cach nhanh chong, hidu qua va tiét
kiém. Kha nang tach Cu®** va Zn*" trong cac didu kién
cling twong duong nhau, nhu: thoi gian hip phu 10
phat, pH 6, lwong y-PGM 0,2 g/L va téc do khudy
200 vong/phat. Bén canh d6, dung dung dich acid

HC1 0,1 N dé giai hip phu vat liéu y-PGM trong 1 gio
1a diéu kién téi wu dé cac ion Cu®* va Zn?* ¢6 thé tach
ra khoi bé mat y-PGM va tai st dung vat lidu nay.
Céc két qua thi nghiém trén s& tré thanh mot sy lua
chon méi, xting déang dé cac nha dau tu va quan ly
can nhic va xem xét khi thiét 1ap hé thong xur 1y kim
loai nang néi chung cho nganh xi ma.

Removal of copper and zinc from plating
wastewater by megnatic separation method

e Le Thi Xuan Thuy
¢ Ho Hong Quyen
¢ Nguyen Thi Sao Mai

Department of Environment, Danang University of Science and Technology

ABSTRACT

Copper (Cu) and Zinc (Zn) are two popular
heavy metals using in the mining operation,
metallurgic industry, metal plating facilities,
etc., and their effecs on the environment and
human health are quite seriously. Application of
a new adsorbent y-PGM (y-poly glutamic acid
coated magnetite) is one of the new methods to
separate toxic heavy metals Cu and Zn from
water and wastewater. This study showed that
0.2 g/L y-PGM at pH 6 with the shaking speed
200 rpm in 10 minutes were the best conditions
for removal of Cu and Zn. The efficient removal

of Cu and Zn was 99.91 % and 99.75 %,
respectively. Besides, regeneration the ability of
y-PGM particles reached to 12 times while using
hydrochloric acid HCI 0.1 N for 1 hour for
desorption of the materials which is the best
optimal conditions for separating Cu?* and Zn**
ions from the surface of y-PGM particles. The
results indicated that y-PGM was the potential
material for the application to the heavy metals
removal in water and wastewater with various
outstanding characteristics.
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