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SUMMARY

PRELIMINARY ANALYSIS AND EVALUATION OF THE CONCENTRATION OF
Pb(11), Zn(I1), Cu(ll) IN THE WASTEWATER FROM SOME FLOTATION
MINERAL FACTORIES IN CHO DON DISTRICT, BAC KAN PROVINCE

This paper focus on the concentration of Pb(ll), Zn(Il), Cu(ll) in the wastewater
from some flotation mineral factories in Cho Don district, Bac Kan province. The
results showed that the concentration of Pb(ll) in the majority of the samples exceeded
the allowed limits while the concentration of Zn(ll) and Cu(ll) are within the limits
permitted by National Technical Regulation on Industrial Wastewater. The
concentration of each metal ion in the samples was determined as 0.071 + 0.663ppm for
Pb(ll); 0.454 + 1.619ppm for Zn(l1); 0.308 + 0,932ppm for Cu(ll), respectively. The
concentration of the ions in the samples taken on the dry season are higher than the rainy
season.

1. MO PAU

Viéc phan tich ham lugng céac chét doc hai noi chung, cac ion kim loai ndng trong
cac ngudn dit, nude néi riéng, tir 46 danh gia dugc muc do 6 nhiém cia ching da va
dang duoc nhiéu nha khoa hoc quan tim [4-7].

Tinh Bic Kan niam & trung tim ving Péng Bac Viét Nam véi trén 90% dién tich
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1a d6i nui, 14 tinh c6 thé manh vé tiém ning khoang san voi 273 mo va diém khoang san
thudc 24 loai khoang san khac nhau. Riéng khoang san chi kém da phat hién duogc 77
mo va diém mé trong d6 khu vuc huyén Cho Pon c6 46 mo va diém mo [1].

Song song véi viéc khai thac ché bién loai khoang san nay, cong tic bao vé moi
trudng can phai hét sirc quan tim vi nudc thai cta qua trinh khai thac va ché bién co chia
cac ion kim loai nang nhu Pb(I1), Zn(11), Cu(ll),... Cac ion kim loai nay thé hién doc tinh
cao ddi véi sirc khoe ciia con ngudi va dong vat khi ham luong cua chung vuot qua tiéu
chudn cho phép [3]. Bai bao trinh bay két qua phan tich va budc dau danh gia ham luong
Pb(II), Zn(II), Cu(Il) trong nudc thai cia mot sé xuong tuyén khoang & huyén Cho Pon,
tinh Bic Kan.

2. THUC NGHIEM
2.1. Héa chat

- Dung dich axit: HNO3; mudi CH;COONH,4 (Merck).

- Cac dung dich chuan ndng do 1000ppm (Merck): Pb(II), Zn(II), Cu(1l).

Céc hoa chat chu yéu co do tinh khiét PA. Cac dung dich hoa chat déu duoc pha
ché bang nudc cit 2 lan.

2.2. Thiét bi

Méy quang pho hap thu nguyén tir ContrAA Analytik Jena (Diic); may cét nudc
hai 1an Aquatron A4000D Bibby (Anh); may do pH 2 sb Presisa 900 (Thuy Si); c&n
dién tur s6 4 presicsa XT 120A (Thuy Si); ta lanh, bép dién, tu séy, ta hat 4m,. ..

3. KET QUA VA THAO LUAN
3.1. LAy miu va bao quan miu

Chung t6i tién hanh phan tich ham luong ion Pb, Zn va Cu trong 04 mau nudc
thai 1ay tai cac ho ling chira nudc thai ciia cac xudng tuyén khoang (tuyén noi) tai khu
vuc huyén Chg D@)n, tinh Béc Kan. Cac mau nudc duoc léy theo 03 dot trong thoi gian
tir thang 7 ndm 2013 dén thang 01 nam 2014,

Dot 1: Tir ngay 27/7/2013 dén ngay 28/7/2013 (mua mua).

Dot 2: Tir ngay 05/11/2013 dén ngay 06/11/2013 (mua kho).

Dot 3: Tir ngay 04/01/2014 dén ngay 05/01/2014 (mua khd).

Vi tri léy mau nudc thai va dic diém ban dau cia mau nude thai duge thé hién trong

bang 1.
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Bang 1. Vi tri va ddc diém cua cac mau nuoc thai
Pic diém ciia miu Dic diém thoi tiét Hié 2 £
i X SIA % ién trang san xuat
.z x Ky ban dau khi lay mau
TT Vi tri lay mau hiéu
*" | Potl | Dot2 | Dgt3 | Dgtl | Dgt2 | Pot3 | Detl | Pot2 | Pot3

Mau nuée thai tai Nuéde | Nude | Nude | Troi Troi Troi Tam | DPang | Dang

ho lang xudng trong, hoi hoi rdm, | nang, ram, dung, | hoat hoat
1 [tuyén khodng cua| 1 _4 c6 mui | duc, c6 | duc,c6 | co khdng | khéng stra dong | dong

Cong ty Kim loai hac mui mui mua mua mua chira

mau Bac Kan (xa hac hac may

Ban Thi) mac

Mau nué6e thai tai Nude | Nude | Nude | Troi Troi Troi Tam | DPang | Dang

ho lang xudng hoi hoi hoi ram nang, ram, dung, | hoat hoat

tuyén khoang cla duc, ¢6 | duc, ¢ | duc, co khong | khéng stra dong dong
2 |Cong ty TNHH|NT-2| mui mui mui mua mua chira

khai khodng Bic hac hac hac may

Kan (thén Na Tum, méc

thi tran Bang Liing)

Mau nuée thédi tai Nuéde | Nudc | Nude | Troi Troi Troi Tam Tam Tam

ho = lang xudng trong, | trong, | trong, | rdm, | nang, ram, dinmg | dung | dung

tuyén khoang cla comui | comui | cOmbi | mua | khong | khéng
3 |Cong ty TNHH|NT-3| hic hac hac nho mua mua

Viét Trung (Ling

Véang, thi tran Bang

Liing)

Mau nuée théi tai Nudc | Nudc | Nudc | Troi Troi Troi | Ngung | Ngung | Ngung

ho = lang xudng trong | trong | trong | ram, | nang, ram, hoat hoat hoat

tuyén khoang cua khéng | khéng | khong | dong | dong dong
4 |Cong ty CP khoang | NT -4 mua mua mua

san Bac Kan (Liing

Véng - thi tran

Béng Liing)

Lay mau: Phuong phap 1dy mau duoc thyc hién ding theo TCVN 5994:1995
(Hwoéng dan @y mdu ¢ ao ho tue nhién va nhan tqo).
Bao quan mau: Mau nudc sau khi ldy, duoc bao quan va xir Iy dung theo TCVN

6663-3:2008 (Huwdng ddn bdo qudn va xir Iy mdau). Cac mau nude thai sau khi duoc xir

1y va bao quan can than duoc van chuyén vé phong thi nghiém.
3.2. Thue nghiém do phd va tinh toan két qua

Nong d6 cua chi, kém, déng trong cac mau duoc xac dinh bang phép do F-AAS

trén may quang phd hap thu nguyén tir ContrAA 300 theo diéu kién trong bang 2.

Bang 2. Cdc diéu kién xdc dinh Pb, Zn va Cu bang phép do F-AAS

o Neuyénto p, Zn cu
Cac yéu to

o Vach pho hip thu (nm) 283,3 213,8 324,7

2,5 |Chiéu cao cua burner (mm) 6 5 6

§ & [Luu lugng khi CoH, (lit/gid) 55 50 50

= E Tdc d6 dén khong khi nén (lit/gio) 470 470 470
5 .8 gNong d0 HNOs (C%) 1 1 1
= & “Ndng d6 CH;COONH, (C%) 1 1 1
G161 han phat hién LOD (ppm) 0,06 0,04 0,07
Gi61 han dinh lugng LOQ (ppm) 0,19 0,15 0,25
Ving tuyén tinh (ppm) 0,3-11,0 0,1-12,0 0,3-13,0
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3.2.1. Két qua xdc dinh néng dé chi, kém va dong trong cdc mdu theo phwong phdp
dwong chuin
* Két qua xdc dinh chi:

Két qua xac dinh ndng do chi trong cac mau dugc thé hién trong hinh 1.

Potl Dot2 Dotd BPotl Dot2 Potd | Botl Dot Dot3 Dotl Dot2 Dotl

NT-1 NT-2 NT-3 NT-4

—=Néng 46 P (ppr) —— QCVN40:201 1 BTNMT (cdt A} ——QCVN40-2011BTNMT (cit B)

Hinh 1. Nong dé Pb(Il) trong cdc mau nwée thai

Két qua phan tich cho thiy ndng d6 Pb(II) trong da s6 cic mau cao hon gii han
cho phép theo QCVN 40:2011/BTNMT (Quy chudn kj thudt quéc gia vé nudc thdi
céng nghiép) [2] Nong d6 Pb(Il) trong cic mau NT-1 va NT-2 cao hon mau NT-3 va
NT-4. Diéu nay c6 thé giai thich 1a do xudng tuyén cta 2 mau NT-1 va NT-2 dang trong
hién trang san xuét, con xudng tuyén cia 2 mau NT-3 va NT-4 dang trong hién trang
ngimg san xuat. Ngoai ra, cac két qua nghién ctru cling cho thiy, ndong do ion Pb(II)
trong nude thai 1ay vao mua khé (dot 2 va 3) cao hon mua mua (dot 1). Cu thé, ndong do
Pb(Il) trong cac mau nudc thai, trong thoi gian 1y mau tir thang 7 nam 2013 dén thang
01 ndm 2014 dao dong nhu sau:

- Tr 0,396 dén 0,564ppm trong mau NT — 1.

- Tir 0,421 dén 0,663ppm trong mau NT — 2.

- Tir 0,312 dén 0,321ppm trong mau NT — 3.

- Tir 0,071dén 0,073ppm trong mau NT — 4.

* Két qua xdc dinh kém:

Két qua xac dinh ndong d6 k&m trong cac mau dugc thé hién trong hinh 2.

Két qua phan tich cho thay nong do Zn(Il) trong tit ca cdc mau déu nim trong
gi6i han cho phép theo QCVN 40:2011/BTNMT. Tuong tu nhu ion Pb(II), néng d6 ion
Zn(11) trong cac mau nude thai ldy vao mua kho (dot 2 va 3) cao hon mua mua (dot 1).

Nong d6 ion Zn(II) trong cac miu nudce thai dao dong nhu sau:

- Tir 0,760 dén 1,131ppm trong mau NT — 1.

- Tir 0,896 dén 1,619ppm trong mau NT — 2.

- Tr 0,632 dén 0,719ppm trong miu NT — 3.

- Tr 0,454 dén 0,515ppm trong mau NT — 4.
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* Két qua xdc dinh dong:
Két qua xac dinh ndng do dong trong cac mau duoc thé hién trong hinh 3.

Pot1 Pot2 Pot3 Potl Pot2 Pot3 Potl Dot 2 Dot 3 Potl Pot2 Pot 3

mmm Nong d6 Cu (ppm) ——QCVN40:2011/BTNMT

Hinh 3. Néng dé Cu(ll) trong cac mdu nuwéc thdi
Ciing gidng két qua phén tich nong d6 Zn(Il), ndng d6 Cu(Il) trong tat ca cac mau
nudc thai déu nam trong gidi han cho phép theo QCVN 40:2011/BTNMT. Cu thé nhu sau:
- Nong do Cu(Il) ciia mau NT - 1 trong khoang tir 0,555 dén 0,874ppm.
- Nong do Cu(Il) ciia mau NT - 2 trong khoang tir 0,569 dén 0,933ppm.
- Nong d6 Cu(Il) ctia mau NT - 3 trong khoang tir 0,432 dén 0,449ppm.
- Nong d6 Cu(Il) ctia mau NT - 4 trong khoang tir 0,308 dén 0,316ppm.

3.5

3

2,5

15
1
0,5
0

Pot1 Pot2 Pot 3 Dot Dot 2 Dot 3 Dot 1 Pot2 Pot3 Dot 1 Dot 2 Dot 3

mmm Nong d6 Zn (ppm)  =——QCVN 40:2011/BTNMT

Hinh 2. Nong dé Zn(Il) trong cdc mau nude thadi

3.2.2. Két qud xdc dinh néng dg chi, kém, dong trong mgt sé6 méu theo phwong phdp
thém chudn

Phuong phap duong chuan 1a mot trong nhimg phuong phap don gian, dé thuc
hién va phu hop cho phan tich hang loat. Tuy nhién, khi giap mét dbi twong phan tich c6
thanh phan phuc tap va khdng thé chuan bi diy mau chuan phu hop vé thanh phan voi
mau phan tich thi dé loai trir sy anh hudng ciia nén, ngudi ta ding phuong phap thém
chuan. Bé so sanh két qua phan tich cac nguyén té khi tién hanh bang phuong phap
dudng chuan, chdng ti chon cac mau NT - 1 (dot 3) va NT - 2 (dot 3) dé phan tich theo
phuong phap thém chuan. Két qua phan tich dugc trinh bay trong cac bang dudi day.
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Bang 3. Két qua phan tich chi

Nong do Nong do .
N ) Nong do . .
N mau chuan . Hiéu suat | Sai so
STT Mau ~_|thém vao thu ,
thu dugc thém vao thu hoi (%) | (%)
duoc (ppm)
(ppm) (ppm)
NT -1 0,564
. (NT-1) +t1 1,525 1,0 0,961 96,09 3,91
(NT-1) +t2 5,459 5,0 4,895 97,89 2,11
(NT-1)+t3 | 10,198 10,0 9,635 96,35 3,65
NT -2 0,662
(NT-2) +t1 1,638 1,0 0,975 97,54 2,46
2
(NT-2) +1t2 5,582 5,0 4,919 98,40 1,60
(NT-2)+t3 | 10,339 10,0 9,677 96,77 3,23
Bang 4. Két qud phan tich kém
Nong d6 Nong do .
N ) Nong do . .
N mau chuan Hiéu suat | Sai so
STT Mau . |thémvao thu .
thu dugc thém vao thu hoi (%) | (%)
dugc (ppm)
(Ppm) (Ppm)
NT -1 1,131
(NT-1)+t1 1,611 0,50 0,479 95,89 4,11
1
(NT-1) +12 6,992 6,0 5,861 97,68 2,32
(NT-1)+t3 | 10,582 10,0 9,450 94,50 5,50
NT -2 1,619
(NT-2) +t1 2,097 0,50 0,477 95,49 4,51
2 (NT-2) +12 7,505 6,0 5,885 98,09 1,91
(NT-2)+t3 | 11,072 10,0 9,452 94,52 5,48
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Bang 5. Két qua phan tich dong

Nongdo | Nongdd | Nongdo , ,
STT Miu mau cAhuén\ thém vao Hiéu ‘suét Sai sO
thu dugc thémvao | thudugc | thuhoi (%) | (%)
(ppm) (ppm) (ppm)

NT -1 0,869
(NT-1)+t1 | 1812 1,0 0,943 94,29 5,71
L IINT-D+12 | 5682 5,0 4,813 96,47 3,53
(NT-1)+t3 | 10,516 10,0 9,646 96,26 3,74

NT -2 0,933
, |(NT-2)+t1 | 1,901 1,0 0,968 96,86 3,14
(NT-2)+t2 | 5,800 5,0 4,867 97,35 2,65
(NT-2)+t3 | 10,562 10,0 9,629 96,30 3,70

Két qua thu dugc cho thay hiéu sudt thu hdi ion Pb(II), Zn(II), Cu(Il) déu 1én hon
94% va sai s6 déu nho hon 6%. Sai s6 dbi véi nhitng mau thém & dau duong chuan va
cubi dudng chuan 16n hon sai s6 d6i v6i miu thém & giita dudng chuan. Nhu vay két
qua nay hoan toan phu hop véi 1i thuyét phan bé sai s Gauss.

Két qua nghién ctru cho thy c6 thé sir dung mot trong hai phuong phap duong
chuan hodc thém chuan dé xac dinh néng d6 Pb(Il), Zn(Il) va Cu(Il) trong cac miu
nudc thai.

3.2.3. So sanh két quad xdc dinh ham lwong chi, kém va dong trong mdu nwéc thdii
bang phwong phdp F-AAS va phwong phdp |CP-MS

Pé so sanh két qua phan tich ham lugng chi, kém, dong trong mau nudc thai bang
phuong phép quang phd hip thu nguyén tir ngon lira va cac phuwong phap phan tich khac,
ching t6i chon mau NT - 2 (dot 3) dé phan tich theo phuong phap phd khdi luong cao tan
cam tng (ICP-MS). Miu dugc phan tich tai Phong Phan tich chét lwong méi truong
(Chimg nhan Vilas 366) ciia Vién Cong nghé Moi truong (Pia chi: P712, nha A30, s6 18
Hoang Quéc Viét, Quan Cau Gidy, TP. Ha Noi).

Két qua phan tich ham lugng Pb(II), Zn(Il) va Cu(Il) trong mau NT — 2 (dot 3)
bang phuong phap F-AAS va phuong phap ICP-MS dugc trinh bay trong bang 6.

Bang 6. Két qud phdn tich ham lirong Pb(II), Zn(Il), Cu(Il) bang phwong phdp F-AAS
va phwong phap ICP-MS

o X Ham lugng (ppb) Sai khac tuong ddi giita
Nguyen to F-AAS ICP-MS 2 phuong phap (%)
Pb 0,6626.10° 0,6610.10° 0,24
Zn 1,6197.10° 1,9000.10° 17,31
Cu 0,9329.10° 1,0300.10° 10,41

Két qua phan tich cho thay, su sai khac giita phuong phap F-AAS va phuong phap
ICP-MS d6i véi nguyén té Pb 13 0,24%; v6i nguyén t6 Zn 1a 17,31%; v6i nguyén t6 Cu
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1a 10,41%. Nhu véy, su sai khac két qua phén tich giira 2 phuong phap nhé hon 25%,
chung t6 két qua phan tich chi, kém, dong bang phuong phap F-AAS 1a dang tin cay.

Céc két qua nghién ciru cho thiy, ham luong Pb(II) cua hau hét cac mau déu cao
hon gidi han cho phép theo QCVN, do d6 can thiét phai xir 1y ion Pb(II) trudc khi thai
ra mdi truong. Ham luong Zn(Il) va Cu(Il) tuy déu thp hon gidi han cho phép theo
QCVN nhung chung c6 kha ning ling dong & trim tich va gy 6 nhiém vé sau nén ciing
can thiét phai xur 1y ching trudc khi thai ra méi trudng.

Trén ddy 1a nhitng két qua nghién ctru ban dau vé viéc phan tich, danh gia nong do
Pb(II), Zn(1I) va Cu(Il) bang phuong phap F-AAS trong mot s mau nude thai cia cac
xuong tuyén khoang tai khu vuc huyén Chg Don, tinh Bic Kan. Dé co két luan téng
quat va chinh x4c hon vé ham lugng cua cic ion ndy trong nudc thai cua cc xudng
tuyén can phai tién hanh 1dy mau trong nhiéu thoi diém va thoi gian khac nhau, két hop
v6i viée so sanh két qua phan tich voi cac phuong phéap khac.

4. KET LUAN

Str dung phuong phap dudng chuan da xac dinh duoc néng d6 cia cac ion Pb(Il),
Zn(II) va Cu(Il) trong nudc thai ctia 04 xudng tuyén khoang (véi 03 thoi diém 1y mau)
& huyén Cho Pén tinh Bic Kan bang phép do quang phd hip thu nguyén tr ngon lia
(F-AAS). Céc két qua cho thay ndng do chi cta hau hét cic mau déu cao hon gidi han
cho phép theo QCVN, trong khi d6 ndng do kém va déng déu nim dudi gidi han cho
phép theo QCVN. Pi so sanh két qua phan tich bang phuong phap thém chuan va
phuong phap phd khéi lugng cao tn cam tng. Két qua cho thay, st dung phuong phap
duong chuan trong phép do F-AAS dé xac dinh dong thoi cac ion Pb(Il), Zn(Il) va
Cu(II) trong cac mau thuc té c6 do chinh xac va tin ciy cao.
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