CONG NGHE

NGHIEN CU'U THU HOI KEM TU' BAN MACH DIEN TU PHE THAI

SU' DUNG EDTA

STUDY ON THE ATTRACTIVE STUDY FROM WASTE ELECTRONIC COPY OF USING EDTA

TOMTAT

Ban mach 1a mgt b phan thiét yéu trong thiét bi dién, dién t& cd chia lugng
I6n kim loai 0 gid tri. K&m la kim loai chiém ti I& kha I6n trong tdng s6 kim loai ¢
trong ban mach, theo udc tinh chifa khoang 3% kém va nhiéu kim loai 6 gid tri
khac. Mau (bang mach dién tG phé thai) sau khi x li, gia cong dugc nghién nhé
(< 0,5mm), mau dugc cho thém tac chat (EDTA, nudc cat, H,0,, dung dich dém
amoni) sau d6 dugc dem di pha mau véi toc do 200 vong/phut, nhiét d phong va
thoi gian pha mau la 4h. Sau khi két thic thoi gian pha mau, loc mau bang bd loc
chan khdng thu dugc dich loc roi dinh mdc thanh 100ml. Binh lugng Zn trong mau
bang phuong phép chuan d két tda, hit 50ml cta dung dich sau dinh miic cho
thém NaOH dén xudt hién két tia trong mdi trudng pH = 12 r6i dem di loc b6 mot
phan két tda, dung dich loc tiép tuc cho thém NH, dén khi xudt hién két tda sau do
tiép tuc loc dugc dung dich sau loc va két tdia. Phan dung dich sau loc dugc dinh miic
dén 250ml roi dem di dinh lugng kém, phan két tda con lai hoa tan bang H,SO, thu
dugc ZnS0, roi dem dinh muic dén 100ml sau do dem di dinh lugng Kém.

Tir khéa: Thu hoi kém, hoa tdch kém.

ABSTRACT

A circuit board is an essential component of electrical and electronic
equipment that contains large quantities of valuable metal. Zinc is a metal that
accounts for a large proportion of the total amount of metal in the circuit board,
which is estimated to contain about 3% of zinc and many other valuable metals.
After being processed, the sample is crushed (< 0.5mm), the sample is added
with an additive (EDTA, distilled water, H,0,, ammonium buffer solution) and
then taken Break samples at a rate of 200rpm, room temperature and time for
breaking samples is 4 hours. After the end of the digestion time, filter the sample
with a vacuum filter that has been filtered and then quantified to 100ml.
Quantify Zn in the sample by precipitation titration, suck 50ml of the solution
after adding NaOH to the precipitate that appears in the pH = 12 medium, and
then filter the precipitate, filter solution continue adding NH, until the
precipitate appears then continue to filter the solution after filtration and
precipitate. The filtered solution is rated up to 250ml and then quantified with
zing, the remaining precipitate dissolved with H,S0, is obtained by ZnS0, and
then rated to 100ml then removed by the zinc.

Keywords: Zinc recovery, zinc dissolution.

'Lép CNH2 - K12, Khoa Cong nghé Hoa, Trutng Dai hoc Cdng nghiép Ha Noi
2Khoa Cdng nghé Héa, Trudng Pai hoc Cong nghiép Ha Noi
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1.GIGI THIEU

Su phat trién vuot bac vé khoa hoc cdng nghé da mang
dén cho con ngudi nhiéu tién ich nha cac thiét bi dién, dién
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Hoang Thi Thanh Thuy', Khéng Thi Lan Anh’,
Nguyén Hoa Thai', Nguyén Trung Hi€u"", Nguyén Thi Thoa’
tir cung véi d6 la su gia tang nhanh chong cta lugng chat
thai tir cac thiét bi dién, dién ti trong vai nam gan day
dang dugc cac nha Khoa hoc ciing nhu kinh té trén thé gidi
quan tam dac biét. Cac thiét bi dién, dién t la nhimng vat
dung hGu ich phuc vu cudc séng con ngudi, nhung khi thai
bo lai la chat thai nguy hai can phai cébién phap xir ly dac
biét. O Viet Nam, B Tai nguyén va Moi truong dang duoc
Tha tudng giao soan thao quy dinh vé trach nhiém cla cac
nha san xuat, nhap khiu, phan phéi va tiéu dung phai thu
gom, xU ly cac thiét bi dién ti hdng, hét han st dung.

Ban mach la mot bd phan thiét yéu trong thiét bi dién,
dién t c6 chida lugng 16n kim loai (gan 28% kim loai trong
dd c6 nhing kim loai khéng chiia sat nhu Cu, Al, Zn...) cé
gia tri. Theo udc tinh chia khodng 3% kém va nhiéu kim
loai c6 gia tri khac. Diéu do6 cling chi ra rang, néu thu héi
kim loai trong do thi sé tiét kiém dugc tai nguyén va cé gia
tri kinh t€. Udc tinh khoang 50.000 tan ban mach dién t
dugc san xuat méi ndm & Anh va chi 15% dugc thu héi, con
lai 85% dugc chén lap.

Kém 1a kim loai chiém ti 1& kha 16n trong t6ng s6 kim
loai c6 trong ban mach va tng dung nhiéu trong dai séng.
Do vdy, viéc thu héi Zn trong ban mach thai bo khéng chi
¢ y nghia vé mat moi trudng ma con co gia tri kinh té va
bao vé tai nguyén.

2. PHUONG PHAP NGHIEN CUU
2.1. Dung cu, héa chat, thiét bi

- Can phan tich 4 s6 (TE2145 - Trung Quéc)

- May khudy tu

- May lac

- May nghién RH-600A (Nhat Ban)

- C6c¢ thay tinh: 100ml, 250ml, 500ml, 1000ml.

- Pipet: Tml, 5ml, 10ml.

- Buret

- Binh dinh murc: 100ml, 500ml, 1000ml

- Binh chia hda chat: 100ml, 500ml, 1000ml

- Binh tam giac

- EDTA tinh thé;

- H,0, 30%

- BDém amoni pH = 8 - 10: Can 4,57g NH,Cl hoa tan
250ml nudc cat va hat 40ml NH,OH 25%, dinh muic 500 ml.
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- Chi thi diphenylamin 0,1%: can 0,1g chi thi
diphenylamin + 100ml dung dich H,SO, ddm dac.

- Dung dich K;[Fe(CN),] 0,5N: Can chinh xac 16,4622g
tinh thé K;[Fe(CN),] hoa tan trong 50ml nudc cat, dinh muc
100ml.

- Dung dich H,SO, 6N: Ly chinh xac 300ml dung dich
H,SO, ddc cho tir tir vao céc 1 lit da c6 sdn 700ml nudc cat.

- Dung dich K,[Fe(CN),] 0,02N: Can chinh xac 3,6834g
tinh thé K,[Fe(CN),] hoa tan trong 250ml nudc cét, dinh
muc 500ml.

2.2. Phuong phap phan tich Zn**

Ham lugng kém trong mau dugc xac dinh theo phuong
phap thay luyén: can chinh xac khoang 2g mau ban mach
dién tir da dugc nghién vao binh non chiu nhiét loai 250ml,
thém tiép nudc cat; dung dich H,0, 4 va dung dich dém
amoni

- Sau d6 dem thuc hién qua trinh pha mau véi cac diéu
kién khao sat nhu nhiét dé thai gian va toc d6 khudy

- Sau khi két thuc thai gian pha mau, loc mau bang bo
loc chan khéng thu dugc dich loc réi ti€p tuc cho thém
NaOH dac du dén khi xuat hién két tha va thay két tta tan
di mot phan, tiép tuc loc bang bé loc chan khéng thu lay
dich loc r6i dinh mdc thanh 100ml.

- Dung pipet ldy chinh xac 10ml dung dich K,[Fe(CN)]
0,02N cho vao binh nén 250ml, thém 3 - 4 giot K;[Fe(CN),].
Cho 5ml dung dich H,SO, 6N, 2 - 3 giot dung dich
diphenylamin 0,1% vao binh. Cho thém 1g mu6i NH,Cl va
thém 20ml nudc cat. Chudn d6 hén hop trong binh bing
dung dich Zn* mau cho t6i khi dung dich chuyén sang
mau xanh tim. Ghi thé tich mau da dung (V,,5,).

- Lam thi nghiém 2 lan roi lay két qua trung binh. Tinh
ham lugng phan tram cta Zn* trong mau.

- Cong thuc tinh:
(CV)k, Feeny,- 0,065. Vam

%7Zn =
2. Vméu- M5y

.100%

Trong d6:

m,,5,:Khoi lugng mau khao sat (g)

Vi Thé tich dinh mdic sau khi pha mau (ml)

Vs Tich mau dung chudn d6 dung dich K,Fe[CN],
sau khi pha mau (ml)

C karrecne = 0,02N

Viarecne = 10ml
2.3. Phuong phap nghién citu diéu kién hoa tach Zn

Piéu kién hoa tach Zn dugc khao sat bao gbm: néng dé
EDTA, thé tich H,0,, pH, t6c d6, nhiét d6 phan Ung va thai
gian phan ung.

Dé khao sat quy trinh hoa tach mau, s dung mau sau
khi nghién véi kich thudc d < 0,5mm. Can 2g mau, va tién
hanh pha mau va thay déi cac tac nhan khac nhau dé tim ra
cac diéu kién hoa tach mau tot nhat va t6i uu nhat.

2.3.1. Nghién ciru anh huéng ctia néng dé EDTA
Can 2g mau cho vao binh tam giac 250ml, sau dé can

EDTA lan lugt theo néng @6 trong 50ml nudc, thém 5ml
dung dich &m amoniva 2,5ml H,0,.

Khéi lugng EDTA lan lugt theo néng dé:

Nong dd canpha(M) | 0 | 0,01 | 0,025 | 0,05 01 1025| 05

Khoilugng can (g) | 0 | 0,1861 | 0,4653 | 0,9306 | 1,8612 | 4,653 | 9,306

Tién hanh pha mau véi toc dé lac 200 vong/ phut trong
2 gio.

Sau khi két thuc thai gian pha mau, loc mau bang bé loc
chan khéng thu dugc dich loc. Thém NaOH dac du dén khi
xuat hién két tlia va thay két tua tan di mot phan, tiép tuc
loc bang bé loc chan khong thu 13y dich loc roi dinh mic
thanh 100ml. Xac dinh ham lugng Zn trong dich loc bang
phuaong phéap chuan d6, tir d6 xac dinh dugc néng d6 EDTA
pha mau thich hgp. Néng dé EDTA hoa tach tét nhat la
néng d6 EDTA st dung hoa tach lugng Zn cao nhat.

2.3.2. Nghién ctru anh huéng cta thé tich H,0,

Can 2g mau cho vao binh tam gidc 250ml c6 dinh

Ceora= 0,1M, can 1,8612g EDTA, thém 5ml dung dich dém
amoni, thém lan lugt thé tich H,0,:

Binh 1 2 3 4 5

Thé tich H,0,(ml) 0 1 3 5 7

Tién hanh pha mau vai téc dé lac 200 vong/phut trong
thdi gian 2 gid.

Sau khi két thuc thai gian phd mau, loc mau bang bo loc
chan khong thu dugc dich loc. Xac dinh ham lugng Zn
trong dich loc bang phuang phap chuan do, tur d6 xac dinh
dugc thé tich H,0, pha mau thich hop. Thé tich H,0, hoa
tach t6t nhat Ia thé tich H,0, si dung hoa tach lugng Zn
cao nhat.

2.3.3. Nghién ciru anh huéng ciia PH

Can 2g mau; can 1,8612 EDTA cho vao binh tam giac
250ml, c6 dinh néng d6 EDTA 0,1M, thém 3ml H,0, va
thém vao 5ml dung dich dém khac nhau:

Binh 1 2 3

pH 5 7 9

Tién hanh pha mau véi téc d6 lac 200 vong/phut trong
thai gian 2 gio.

Sau khi két thuc thai gian pha mau, loc mau bang bé loc
chan khéng thu dugc dich loc. Thém NaOH dac du dén khi
xudt hién két tha va thdy két tta tan di mot phan, tiép tuc
loc bang bé loc chan khong thu 1ay dich loc roi dinh mic
thanh 100ml. Xac dinh ham lugng Zn trong dich loc bang
phuong phap chuan do, tir d6 xac dinh dugc anh huéng
clia pH thich hop. Anh huéng ctia pH hoa tach tét nhat la
st dung pH hoa tach lugng Zn cao nhat.

2.3.4. Nguyén citu adnh huéng ciia téc dé khudy trén

Can 2g mau; can 1,8612g EDTA cho vao binh tam giac
250ml, c6 dinh nbng dé EDTA 0,1M, thém 3ml H,0, va 5ml
dung dich dém amoni.
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Binh 1 2 3 4

Téc 6 (vong/phit) 100 | 150 | 200 250

Tién hanh pha mau & 4 binh véi t6c d6 lac khac nhau
trong thdi gian 2 gio.

Sau khi két thuc thoi gian pha mau, loc mau bang bo loc
chan khong thu dugc dich loc. Thém NaOH dac du dén khi
xudt hién két tla va thdy két tha tan di mot phan, tiép tuc
loc bang bd loc chan khong thu 13y dich loc réi dinh muc
thanh 100ml. Xac dinh ham lugng Zn trong dich loc bang
phucng phap chuén d9, tir 6 xéac dinh dugc téc d6 khudy
tron thich hgp. T6c d6 khudy trén hoa tach tét nhat la t6c
d6 str dung hoa tach lugng Zn cao nhat.

2.3.5. Nguyén ctru dnh huéng cua théi gian phd méu

Can 2g mau; can 1,8612g EDTA cho vao binh tam giac
250ml, c6 dinh n6ng d6 EDTA 0,1M, thém 3ml H,0, va 3ml
dém amoni vé&i nhiét d6 phong, trong thai gian pha mau
khac nhau lan luot la:

Binh 1 2 3 4 5

Thdi gian (gio) 0,5 1 2 4 6

Tién hanh pha mau & 4 binh véi t6c dé khudy tron 200
vong/ phut.

Sau khi két thuc thoi gian pha mau tai nhiing thai gian
khac nhau, loc mau bang bo loc chan khéng thu dugc dich
loc. Thém NaOH dac du dén khi xuat hién két tha va thay
két tha tan di mot phan, ti€p tuc loc bang bod loc chan
khong thu 1dy dich loc réi dinh muc thanh 100ml. Xac dinh
ham lugng Zn trong dich loc bang phuong phéap chuén dé,
tU d6 xac dinh dugc thai gian thich hgp. Thai gian hoa tach
t6t nhat la thai gian st dung hoa tach lugng Zn cao nhat.

2.3.6. Nguyén ciru anh huéng cia nhiét dé phd méu

Can 2g mau; can 1,8612 EDTA cho vao binh tam giac
250ml, ¢6 dinh néng d6 EDTA 0,1M, thém 3ml H,0, va 5 ml
dung dich @&m amoni v&i nhiét d6 thay d6i nhu sau:

Binh 1 2 3

Nhiét d9(°C) 30 100 150

Tién hanh pha mau véi téc do lac 200 vong/phut trong
thai gian 2 gid.

Sau khi két thuc thoi gian pha mau, loc mau bang bo loc
chan khong thu dugc dich loc. Thém NaOH dac du dén khi
xudt hién két tta va thdy két tha tan di mot phan, tiép tuc
loc bang bé loc chan khéng thu 13y dich loc r6i dinh mic
thanh 100ml. Xac dinh ham lugng Zn trong dich loc bang
phuang phap chuan dé, tir d6 xac dinh dugc nhiét dé thich
hgp. Nhiét d6 hoa tach tét nhat la nhiét do st dung hoa
tach lugng Zn cao nhat.

2.4. Phuong phap thu héi Zn tir dung dich

- Tién hanh hoa tach mau tai cac diéu kién t6i uu da
chon.

- Sau khi két thac thai gian pha mau, loc mau bang bo
loc chan khéng thu dugc dich loc r6i dinh muc thanh
500ml.
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- Tién hanh dinh lugng kém bang phuong phap
chuan do két tha dé xac dinh ham lugng phan tram kém c6
trong mau.

Tién hanh thu héi Zn dusi dang Zn(OH), ti d6 xéac dinh
dugc hiéu suat thu héi Zn. Qua trinh thu héi dugc thuc hién
theo quy trinh clla nhém téc gid Auchitya Verma, Subrata
Hait [16] dugc thuc hién nhu sau:

- L&y 50ml dich loc chuyén vao c6c 250ml, dat 1én trén
may khuay tur.

+ Cho tUr tir Ca(OH), bdo hoa vao céc dén khi pH =12, loc
bé két tha thu ldy dich loc.

+ Thém ti€p H,S50, 6N vao phan dung dich vira thu
dugc dén khi pH = 2 - 3, ti€p tuc cho thém NH; dac dén
pH = 5 thu dugc két tia Zn(OH),.

+ Loc ldy phan két tda, hoa tan két tta trén gidy loc
bang H,S0, lodng, sau d6 dinh muc thanh 100ml.

+ Tién hanh chudn dé va ghi thé tich dung dich mau
can chuén do

Khéi lugng kém thu hoi dugc tinh theo cong thic:

(CV)k,Fe[cn]g- 0,065. Vyry
Mzn hoa tach = > V.2
* Ymau

Trong do:

V4 Thé tich dinh muic sau khi pha mau (ml)

Vs Thé tich mau dung chudn dd dung dich
K,Fe[CN]g sau khi phd mau (ml)

C xarreicne = 0,02N

Viarecne = 10ml

Khéi lugng kém thu hoi trong 50ml:
(CV)k,Fe[cn]e- 0,065. Vg

2. Vi

Mzp thu hdi trong 50ml —

Trong do:

Ve Thé tich dinh mc sau khi khi thu héi (ml)

V,s.: Thé tich mau dung chuan d6 dung dich K,Fe[CN],
sau khi thu héi kém (ml)

C karecne = 0,02N

V karrecng = 10mM:

Khoi lugng kém trong 500ml mau

Mz0 =My thu hai trong 50ml%

Vay téng lugng kém thu héi dugc tinh theo céng thic:
(CV)k,Fe[cN]g- 0,065. V. 500

2. Vyyay. 50
Hiéu suat thu hoi Zn dugc tinh theo céng thuc:

m.
HY% = Zn(tron‘g ZI}(OH)z).-I 00%
Zn Hoa tach

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua hiéu suat thu héi Zn

Tién hanh hoa tach déi véi 10g mau & diéu kién t6i uu,
xac dinh ham lugng Zn** trong dung dich hoa tach. Két qua
duac trinh bay trong bang 1.

Mzp thu hsi =
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Bang 1. Két qua khao sat ham lugng kém diéu kién tdi uu

™ 1 2 3
V, 5, (ml) 1135 114 11,35
%Zn 2,863 2,85 2,863

St dung dung dich hoa tach trén, ti€n hanh thi nghiém,
xac dinh ham lugng Zn thu héi dusi dang Zn(OH),, tinh
hiéu suat thu hoi theo cong thic sau:

H% ZWTOO%

mZn Hoa tach’

Bang 2. Két qua hiéu sudt thu hoi kém

™ 1 2 3
Vo, (ml) 35 347 348
H (%) 64,97 65,43 65,24

Nhan xét: Hiéu suat thu hoi Zn dat khoang 65% trong
dung dich mau
3.2. Két qua khao sat mét sé diéu kién thu héi kém

3.2.1. Nghién citu édnh huéng ciia néng @6 EDTA

Tién hanh thi nghiém, két qua thuc nghiém dugc trinh
bay trong bang 3.

Bang 3. Két qua khao sat nong do EDTA khi phd mau

< - V mau (ml)
TT | m mau (g) |Nong dé EDTA (M) — - %Zn
Lan1 | Lan2 | TB
1 2 0 19,1 | 195 | 19,30 1,68
2 | 2,0001 0,01 18,3 | 185 | 18,40 1,77
3| 2,0003 0,025 17,6 | 17,5 | 17,55 1,85
4 12,0001 0,05 14,4 | 141 | 14,25 2,28
5 2,0004 0,1 123 | 1215 | 12,23 2,66
6 | 2,0002 0,25 13,75 | 13,8 | 13,78 2,36
7 | 2,0001 0,5 153 | 1525 | 1528 2,13

Nhan xét: K&t qua khao sat thuc nghiém cho thay, khi

3.2.3. Khdo sdt anh huéng cua PH

Tién hanh thi nghiém, két qua thuc nghiém dugc trinh
bay trong bang 5.
Bang 5. Két qua khao sat anh hudng ctia pH

: V mau (ml)
TT | mmau(g) pH - - %Zn
Lan1 Lan2 B
1 2,0002 5 13,5 13,75 13,63 2,39
2 2,0001 7 14,9 14,7 14,80 2,20
3 2,0003 9 11,55 11,5 11,53 2,82

Nhan xét: Két qua khao sat thuc nghiém cho thay, khi
pH = 9 ham lugng kém hoa tach la I6n nhat. Chon pH =9
cho céac thi nghiém tiép theo.

3.2.4. Khdo sdt anh huéng cia téc dé khudy trén

Tién hanh thi nghiém theo phan 2.3.4 két qua thuc
nghiém dugc trinh bay trong béang 6.

Bang 6. Két qua khao sat tdc do khudy tron

. Toc 46 khud V mau (ml)
T | mmau(g) (vbnsi/phﬂt;, Lin1|tan2| T8 |
1 | 20002 100 143 | 1435|1433 | 227
2 | 20001 150 12,6 | 125 | 1255 | 2,59
3| 2,000 200 114 | 113 |1135| 286
4 | 20003 250 141 | 142 | 1415 | 2,30

Nhan xét: K&t qua khao sat thuc nghiém cho thay, khi
t6c do khudy tron la 200 vong/phut, ham lugng kém la I6n
nhat. Chon t6c d6 khudy trén la 200 vong/phut cho cac thi
nghiém tiép theo.

3.2.5. Nguyén cttu adnh huéng cia théi gian phd méu

Tién hanh thi nghiém két qua thuc nghiém dugc trinh
bay trong bang 7.

Bang 7. Két qué khao sat thdi gian

néng dé EDTA la 0,1M, ham lugng Kém hoa tach la 1én . V mau (ml)
nhat. Chon noéng d6 EDTA 0,1M cho cac thi nghiém tiép | TT [mmau(g) | Thoi gian (h) [ ; %Zn
Lan1 | Lan2 B
theo.
3.2.2. Khdo sdt anh hudéng cta thé tich H,0, ! 2 05 196 197 | 19,65 165
Tién hanh thi nghiém két qua thuc nghiém dugc trinh 2 | 20001 1 167 167 | 16,70 1.9
bay trong bang 4. 3 2,0003 2 13,6 13,5 13,55 2,40
Bang 4. Két qué khéo sat thé tich H,0, 4 | 2,0001 4 11 11 11,10 2,93
. v V mau (ml
T | mmiug) _ d (ml) %Zn 5 | 2,0004 6 1,9 12 | 11,9 2,72
H0,(ml) | Lan1 | Lan2 | TB Nhan xét: Két qua khao sat thuc nghiém cho thdy, khi
1 2 0 18 185 | 1825 1,78 thoi gian 1a 4 gig, ham lugng kém hoa tach 1a I16n nhat.
2 2,0001 1 1415 | 1425 | 14,20 2,29 Chon thdgi gian 4 gi¢ cho cac thi nghiém tiép theo.
3 2,0003 3 12 121 | 12,05 2,70 3.2.6. Nguyén ctru édnh huéng cia nhiét dé phd méu
4 2,0001 5 126 | 125 | 12,55 2,59 Tién hanh thi nghiém két qua thuc nghiém dugc trinh
5 2,0004 7 124 | 125 | 1245 | 261 bay trong bang 8.

Nhan xét: K&t qua khao sat thuc nghiém cho thay, khi thé
tich hydro peoxit Ia 3ml, ham lugng kém hoa tach la I6n nhat.
Chon thé tich H,0, 1a 3ml cho cac thi nghiém tiép theo.

Nhan xét: K&t qua khao sat thuc nghiém cho thay, khi
nhiét dé la 100°C, ham lugng kém hoa tach la I16n nhat.
Chon nhiét d6 1a 100°C cho céc thi nghiém tiép theo.
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Bang 8. Két qua khao sat nhiét do [15]. Gongming Zhou, Zhihua Luo, Xulu Zhai, 2007. Experimental study on
Vmau (ml) metal recycling from waste P(B. Proceedings of the International Conference on
TT | mméu (g) | Nhiét d6(°C) — - %Zn Sustainable Solid Waste Management, India, 155-162.
Lan1 | lan2 T8 [16]. Auchitya Verma, Subrata Hait. Chelating extraction of metals from e-
1 2 30 11,5 11,6 11,55 2,81 waste using diethylene triamine pentaacetic acid. Department of Civil and
2 2,0001 100 10,9 10,95 10,93 2,97 Environmental Engineering, Indian Institute of Technology Patna, Bihta, Bihar,
30 2000 | 10 | m3 | 12 | nas | ag0 | 801103India

4, KET LUAN

Cac két qua nghién cuiu cho thay, thu hoi kim loai kém
trong ban mach dién tt& phé thai khong chi cé y nghia vé
mat moi trudng ma con co gia tri kinh té€ va gép phan bao
vé stic khoe, tiét kiém tai nguyén.
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