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Effect of catalytics on wastewater treatment of enrichment and
melting tin at Thai Nguyen Mine and Metallurgy Co.ltd was reported
in this research. Treatment effect is characterized using different
analytical techiques such as Atomic Absorption Spectrometric (AAS),
Atomic Emission Spectroscopy (AES), total organic carbon analysis.
The result shows that the combination of photocatalytic material
Al/Al;O3/TiO2-Ag and catalytic system (FeSO4 10% + H,0, 30%) or
catalytic system (nano Fe°+ H,0, 30%) obtain wastewater treatment
effect that satisfies national standard QCVN 40:2011/BTNMT of
industrial wastewater. Condition of treating undecomposed organic
waste for both catalytic system is suggested as pH < 2 and 8 hours.
While condition of treating left chemical and heavy metal is suggested
as pH =9 and time is sugested as 120 minutes for (FeSO4 10% + H,0,
30%) system and 60 minutes for (nano Fe°+ H,O, 30%) system.
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TU KHOA

XUc tac quang héa

Lam giau va nau luyén thiéc
Nudéc thai

Chat thai hitu co khé phan huy
Kim loai ning

Anh huong cua cac loai xdc tac t6i hiéu qua xir Iy nudc thai cia qué
trinh 1am giau va nau luyén thiéc tai Cong ty Trach nhiém hitu han
MTV Mo¢ va Luyén kim Thai Nguyén dugc trinh bay trong nghién
ctru ndy. Cac phuong phap phan tich duoc st dung dé danh gia hiéu
qua xir Iy gdm c6 pho hip thu nguyén tir AAS, quang phd phat xa
nguyén tir AES, may phan tich tong lwong cacbon hitu co. Két qua
nghién cau cho thdy, su két hop cua vat liéu xdc tac quang héa
Al/ALOS/TiOz-Ag V6i hé xtic tic (FeSOs 10% + Ho0, 30%) hoic hé
xUc tac (nano Fe+ H,02 30%) déu cho hiéu qua xir Iy nudc thai dat
tiéu chuan xa thai theo quy chuan ky thuat qudc gia vé nuéc thai
cong nghiép QCVN 40:2011/BTNMT. Biéu kién xir Iy chat thai hiu
co kho phéan huy vai ca hai hé xdc tac duoc dé xuat 1a pH < 2 va thoi
gian 8 gio. Trong khi diéu kién xu ly hda chat du va kim loai nang
dugc dé xuit 13 pH = 9 va thoi gian 120 phat véi hé (FeSO, 10% +
H>0; 30%) va 60 phat vai hé (nano Fe®+ H,0, 30%).
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1. Giéi thiéu

Trong qua trinh san xuat lam giau quang thiéc, nau luyén thiéc kim loai thi nudc thai sinh ra
tai cac khau nhu tuyen néi, tuyen trong luc thuong chira nhiéu cac chat ran lo lung, mot sb ion
kim loai hoa tan, dau hoa, hda chéat vo co, cac hop chit hitu co du kho phan huy. Déi véi phuong
phép hoa tach héa hoc thi nudc thai tai khau nay chira rat nhiéu cac ion kim loai nang hoa tan,
nong d6 pH thap (pH=1,5), cAc chét rin lo litng va cac hda chat vo co du. Trong qua trinh nau
luyén thiéc (hoa luyén va tinh luyén dién phan) thi nudc thai thuong chaa nhiéu cac chat ran lo
ling, mot s6 khi hoa tan, bui kim loai va c6 tinh axit yéu. Két qua phan tich mau nudc thai trugc
khi xtr ly tai Cong ty Trach nhiém hitu han (TNHH) MTV M6 va Luyén kim Thai Nguyén cho
thay: Nong do cac chat gay 6 nhiém trong nuéc thai vuot gidi han cho phep so vei quy chuan ky
thuat qudc gia vé nude thai cong nghiép QCVN 40:2011/BTNMT nhiéu lan. Mac du d3 c6 nhitng
bé 1dng loc cc can tho, chat lo lung nhung ham lugng cac kim loai hoa tan va cac hiru co kho
phan hay van con rat €ao so Vi tiéu chuan cho phép [1], [2].

Viéc xa thai cac ngudn nuéc thai tir cac don vi san Xuat chua qua xur ly, hoac chi qua xir ly
bang cac phwong phap tho so s& gop phan gay & nhidm ngudn nudc, lam giam chat luong nudc,
can tré viéc st dung lai ngudn nudc va cac hoat dong khac cia con ngudi. Khdng nhiing vy, cac
chat hiru co khé phan hay, hoa chat du va kim loai nang con c6 kha ning tich tu trong dong thuc
vat, 1a nguyén nhan giéan tiép anh huéng dén sic khoe caa con nguoi.

Do vy, van dé bao vé méi trudng, dic biét 1a viéc xtr 1y nudce thai tir cac qua trinh 1am giau
va nau luyén thiéc da tro thanh van dé quan trong va cap thiét. Hién nay, cac cong trinh nghién
ctru va xur Iy nudc thai cta cac co sd san xuat luyén kim ¢ nudc ta van con han ché. Mot s6 giai
phap san xuét sach yéu ciu trang thiét bi hién dai, cong kénh, gia thanh xir 1y cao chura tht ph
hop vei thuc té san xuat ciia cong ty nhu cac phuong phap dién phan, dung vét li¢u nano polyme
hitu co, ng nano, sét nano [3], [4]... Trong nhitng nim gan ddy viéc nghién ciu tng dung vat
liéu than thién méi truong nhu vat liéu xic tac quang hoa Al/Al,O0s/TiO2-Ag, vat liéu Fe° nano
dang 12 mot huéng di mai cho giai phap xir Iy nudce thai giau hop chat hitu co kho phan hay va
kim loai nang [3]-[7]. Vi vay nghién ctu xay dung mét quy trinh xtr ly nuée thai s dung cac vat
liéu mai nay vai hiéu qua xu Iy cao va chi phi pht hop dang 1a yéu cau cap thiét dat ra voi xir ly
nuéce thai cho qua trinh 1am giau va nau luyén thiéc tai cong ty TNHH MTV M6 va Luyén kim
Théai Nguyén.

2. Ngi dung nghién ciru
2.1. Hoa chdt va thiét bi

- Hoa chat: Ngoai céc hoa chit dé phan tich cac chi tiéu trong phong thi nghiém, tién hanh
tong hop vat liéu véi céc hda chat da duoc cong bd va phuong phap tong hop trén cac tap chi
chuyén nganh [5], [6].

- Thiét bi: May phan tich hdp thu nguyén ta AAS (PinAAclee 900T), May phan tich quang
phd DRELL 2010, 2800 (phan tich cac chi tiéu kim loai), May do pH - Delta (), tu say, 10 nung,
may khudy gia nhiét, md hinh van hanh thir nghiém va céc dung cu khéc trong Phong Phan tich
hoa ly tai Cong ty TNHH MTV Mo va Luyén kim Thai Nguyén, May Shimazu TOC Analyzer
phan tich ham lwong chat hiru co (Phong Quan tric va Phan tich Méi truong, Trung tam Mai
truong Cong nghiép — Vién Khoa hoc va Cong nghé Mo - Luyén kim)

2.2. Thuc nghiém

2.2.1. Nghién cizu hiéu qua xit Iy chat hitu co khé phdn hiy cua vat liéu xic tac quang hda
Al/ALL,O3/TiO,-Ag trong phirong phdp xir Iy nwéc thdi cua qud trinh 1am giau va nau luyén thiec

a, Thi nghi¢m 1 : Khao sat anh hwong cua hai h¢ xtc tac (FeSO4 10% + H20, 30%) va hé xuc
tac (nano Fe’+ H,O, 30%) den hiéu qua xir ly chat hitu co khé phdn huy cua vat liéu
Al/Al,05/TiO2-Ag
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Buéc 1. Lady mau nudc thai cua qua trinh 1am giau va nau luyeén thiéc tai Cong ty TNHH MTV
Mo va Luyén kim Thai Nguyén

Buréc 2. Ché tao cac tam vat lidu xdc tac quang hoa Al/AlOs/TiO-Ag theo céc tac gia [5]

Buréc 3. Ché tao xuc tac nano Fe® theo cac tac gia [6]

Buoc 4. Ché tao cac nhdm mau xdc tac M1, M2, M3, M4, M5 véi hai xdc tac (FeSO, 10% +
H20, 30%) va (nano Fe®+ H,0, 30%), thanh phan nhu trong bang 1.

Buéc 5. Panh gia hiéu qua xur Iy chat hiru co cua cac nhdm mau xiic tac thong qua xac dinh
ham luong chét hitu co trudc, trong va sau khi xu ly. Thoi gian khao sat 12 gio. Ham luong chat
hitu co trong mau nudc thai dugc phan tich trén Shimazu TOC Analyzer tai Phong Quan trac va
Phan tich Méi truong, Trung tam Moi truong Cong nghiép — Vién Khoa hoc va Cong nghé Mo -
Luyén kim.

Bang 1. Thanh phan cac mau xdc tac xi ly chat hitu co khé phin hiy

Tén miau  Dién tich vat liéu (cm?)  Lweng H202 (%) Ty 18 mol Fe?*/H20> pH xir 1y ban dau

M1 273 0 0 2
M2 273 0,04 0,04:1 2
M3 273 0,06 0,07:1 2
M4 182 008 0,08:1 2
M5 182 0,09 0,09:1 2
M6 182 0,1 0,1:1 2

b, Thi nghiém 2: Khdo sat anh hwong cua thoi gian dén hiéu qua xir Iy chat hitu co kho phdn hiy
Tién hanh cac budce nhu trong thi nghiém 1. Trong buéc 5 ¢t 2 gio lai tien hanh lay mau nuéc
thai dang xur ly dem gtri mau phan tich ham lugng chat hiru co con lai.

2.2.2. Nghién citu kha nang xi Iy kim logi ngng va hoa chdt dir bang hai hé xuc tac (FeSO, 10%
+ H20, 30%) va h¢ xuc tac (nano Fe+ H,0, 30%) trong phwong phdp xur Iy nwoc thdi cua qua
trinh lam giau va nau luyén thiec

a, Thi nghiém 3: Khdo sat dnh hweng ciia pH d@én hiéu qud xit ly kim logi nang va hoa chdt duw
bang hai hé xtc tac

Buéc 1. Lay mau nudc thai cua qua trinh 1am gidu va nau luyén thiéc tai Cong ty TNHH MTV
Mo va Luyén kim Thai Nguyén

Buréc 2. Ché tao xuc tac nano Fe° theo cac tac gia [6]

Buéc 3. Chuan bi hai hé xtc tac (FeSO, 10% + H,02 30%) va (nano Fe®+ H,0, 30%), dung
dich diéu chinh pH, méay do pH — Delta.

Buéc 4. Panh gia hidu qua xa ly kim loai ning va hda chat du cua hai hé xtc tac thong qua
xac dinh ham lugng kim loai con du trén May phan tich hap thu nguyén tr AAS (PinAAclee
900T), May phan tich quang phé DRELL 2010, 2800 tai phong Phan tich héa ly — Cong ty
TNHH MTV Mo va Luyén kim Thai Nguyén.

b, Thi nghiém 4 : Khdo sat anh hwong cua thoi gian dén hiéu qud xiz Iy kim logi nang va hoa
chdt dw bang hai hé xtc tac

Tién hanh cac budc twong tu nhu trong thi nghiém 3, cir 2 gio ldy mau nudc thai dang xir ly
dem phan tich ham lwong kim loai nang va hoa chat du.

2.2.3. Vdn hanh thi nghiém mo hinh xii Iy meéc thai cia qua trinh lam giau va ndu luyén thiéc
bang hai h¢ xtc tac (FeSO. 10% + H,0, 30%) va (nano Fe° + H,O, 30%)

Hinh 1 1a mé hinh thuc nghiém quy trinh xtr Iy nudc thai da dugc nghién ciu trong cac muc
22.1va2.2.2.
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(a)
Hinh 1. M6 hinh thuc nghiém xu Iy nuéc thai cua qua trinh lam giau va ndu luyén thiéc tai cong ty TNHH
MTV Mg va Luyén kim Thai Nguyén : (a) So dé nguyén ly va (b) anh chup thiét bj
3. Két qua va thao luan
AL, Higu qud xut [y chis Tuiiu co kfid phiiin Jiiy clia viit lidu Xiic tic guang hoa AVALOy TiO~Ag

3.1.1. Anh huong cua hai h¢ xuc tac (FeSO4 10% + H.0- 30%) va (nano Fe°+ H,0, 30%) dén
hiéu qua xur ly chat hizu co kho phdn hiy cua vt liéu Al/AlL,Os/TiO2-Ag

[ xt FeS04 10%
77 xt nano Fe

70 wmzlimz
60 - 7
g 504
E 40 1 w7
T g0
ul
0 | ‘ 2
0

0,041 0,071 0,08:1 0.09:1 0,11

Ty 18 mol Fe?*/H20:

Hinh 2. So sanh hiéu sudt xi# Iy c&c chat hitu co ciia hé xtc tac (FeSO4 10% +H,0, 30%) va hé xc tac
(nano Fe® + H,0; 30%)

Hinh 2 chi ra két qua anh hudng cua hai xuc tac (FeSO, 10% +H,0, 30%) va hé xic tac (nano
Fe® + H,0, 30%) tGi hiéu qua xtr ly chat hitu co kho phan huy cua vat liéu xdc tac quang hoa
Al/Al,03/TiO2-Ag. Tir hinh 2 nhan thay, trong diéu kién chi c6 vat liéu Al/Al,03/TiO,-Ag, khong
bé sung hé xtc tac fenton (Fe** + H,0,) cho hiéu qua xtr Iy thap, chi dat 16,8% dén 17,6%, khi
tang dan hé sb tac nhan fenton thi hiéu qua xur 1y nudce thai ciing tang dan (1en 33,6% va 44,3%).
Khi mat d6 dién tich vat liéu xic tac quang hda Al/Al,0s/TiO,-Ag giam (tir 273 cm? xubng 182
cm?), nhung hé sb tic nhan fenton ting, thi hidu qua xir Iy nudc thai ciing ting (tir 62,7% lén
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71,5%), khi tiép tuc ting hé s tic nhan fenton dén mot gidi han thi hiéu qua xu Iy dan cham lai
(tang cham 1én 71,8%). Ca hai hé xuc tac déu cho hiéu qua xu 1y twong duwong nhau.

3.1.2. Anh huong cua thoi gian dén hiéu qua xie Iy chat hitu co khé phdn hiy

80~ —4— M5 80+
—¥— M4
g . 60
- -
e e
g K404
L) g
£ B
= 2
o204
0 2 4 6 g 10 12 0 2 4 6 8 10 12
Thai gian (h) Thoi gian (h)
Hinh 3. Hiéu qud xz Iy chat hitu co cia vat liéu véi - Hinh 4. Hiéu qua xiz ly chat hitu co cua vat liéu véi
xUc tac FeSO4 10% va H202 30% theo thoi gian xUc tac Nano Fe° va H202 30% theo thoi gian
(M1, M2, M3, M4, M5 ché tgo theo bang 1) (M1, M2, M3, M4, M5 ché tqo theo bang 1)

Hinh 3, hinh 4 chi ra két qua anh huong cia thoi gian dén hiéu qua xir Iy chét hiru co kho
phan huy bang vat liéu Al/AlO3/TiO,-Ag két hop hai hé xc tac (FeSOs 10% + H,0, 30%) va hé
xUc tac (nano Fe®+ H,0, 30%). Tir hinh 3, hinh 4 nhan thiy: Mau 1 véi diéu kién chi c6 vat liéu
Al/Al,03/TiO2-Ag, khdng b sung xdc tac Fe?* cho hiéu qua xtr Iy thap nhat, chi dat 17,6% sau
12h. Cac mau 2, 3, 4, 5 ¢6 bd sung xuc tac Fe?* tirc 1a tao ra hé xuc tac fenton cho hiéu qua tang
I&n rd rét. Theo thoi gian xur 1y tang thi hiéu qua xi 1y chit hitu co ting véi tit ca cac mau. Mau 5
véi didu kien 182 cm? vat liéu Al/ALOs/TiO,-Ag; 0,08% H20z; ty 1¢ Fe?*:H0, =0,09: 1, pH duoc
duy tri 6n dinh bang 2 trong toan bd qué trinh cho két qua xir 1y tét, dat 70,2% sau 8h, tuy nhién
khi tiép tuc tang thoi gian xir ly 18n thi hiéu qua xir Iy c6 dau hiéu ting cham lai, (dat 71,5% sau
12 gio).

Sy tang hoat tinh quang xuc tac theo thoi gian khi két hop fenton va vt liéu Al/ALO3/TiO,-
Ag c6 thé duoc giai thich nhu sau: ngudn sinh ra *HO tir hé fenton va hé Al/Al,0x/TiO2-Ag. Su
O mat cuia quang x(ic tic sinh ra cac dong quang dién, sinh ra cac nhdm oxy hoa (g6c tu do) hoat
dong nhu Oy, "HO va céc t6 hop 15 tréng. Theo thoi gian, lugng cac gbc tu do nay duoc duy tri
sinh ra lién tuc nho ¢6 nhitng phan tng sinh goc tu do ndi tiép nhau theo co che lan truyén. DBé
oxy hoa céac hop chét hitu co khé phan hay can c6 thoi gian tuong tac glua cac goc tu do nay voi
cac hop chat hitu co. Toc d6 phan huy céc chit hitu co phu thugc vao ty 1€ nong do cac géc
hydoxyl va ndng dé céc chat hitu co. Thoi gian cang dai, cac gbc tu do tao ra cang nhiéu, su oxy
hoa cang hoan toan hon nén ty 1& ndng do gbc ty do va ndng do cac chét hiru co cang ting va do
d6 hiéu suét tang 1én [8], [9].

3.2. Higu qud x ly kim logi ngng va héa chdt dw bang hai h¢ xic tac (FeSOs 10% + H,0,
30%) va h¢ xuc tac (nano Fe’+ H,0O, 30%)
3.2.1. Anh hwong cua pH dén hiéu qud xi ly kim logi ngng va hoa chdt dir bang hai hé xuc tac
Két qua nghién cizu cho thay : 7 o
- V6i hé xuc tac FeSO4 10% + H20, 30%: tai pH = 8 thi tong chat ran lo lung trong nudc thai
duoc xir ly trigt dé, tuy nhién chi xur 1y duoc mot s6 kim loai nhu Cu?*, con lai van chua loai bo
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hét dugc cac ion kim loai nang khac. Khi tang pH 1én dén 11 thi hau hét cac ion kim loai nang da
duoc xur ly.

- Véi hé xuc tac Nano Fe® +H,0, 30%: tai pH = 8, xtr Iy duoc hau hét cac kim loai, tuy nhién
ham luong chi, k&m va sét con kha cao, khi tang dan pH 1én thi kha ning xu ly cac kim loai ciing
tang dan, trong d6 ham lugng chi giam rd rét. Bén pH = 11 thi tat ca cac kim loai nang va hoa
chét du da duoc xi 1Y triét dé dat QCVN (40:2011/BTNMT).

3.2.2. Anh hudng cvia thoi gian dén hiéu qua xit Iy kim logi ning va héa chat dw bang hai hé xiic téc

Bang 2 va bang 3 chi ra anh huéng cua thoi gian dén hiéu qua xir Iy kim loai nang va hoa chét
du cua hai hé xdc tac. Tir bang 2 nhan thay, véi hé xdc tac dung dich (FeSOs 10% + H.0;
30%) thoi gian phan ung c6 anh huong nhiéu dén hiéu qua xir ly. Trong thoi gian 30 phit dau,
hau hét cac thanh phan 6 nhiém chua co su thay doi nhiéu. Tang thoi gian xur ly, tai pH = 9
(ngudng két tna ciia mot s6 kim loai) thi hiéu qua xur 1y thay doi dang ké: sau 60 phut thi xir ly
hoan toan Cu?, tong chat ran lo lung; sau 120 phdt thi xt ly hoan toan tong sat. Tuy nhién, cac
chat gay 6 nhiém nam ngoai ngudng két tua (thi nghiém thyc hién tai pH = 9) thi thoi gian phan
g anh huong khong nhiéu dén két qua xir ly: thoi gian xir ly tir 60 phat 1én 180 phdt thi hiéu
qua xu ly cua asen tang 0,86%, chi tang 6,6%, mangan tang 0,77%.

Diéu nay c6 thé dugc giai thich nhu sau: Khi cac hoa chat FeSO,4 10% va NaOH 10% duoc
dua vao bé phan ung va sau khi nang pH Ién, thi trong dung dich xay ra céc phan tng nhu sau:

(3-n)Fe?* + nMe?* + O, + 40H™ — MenFes-nOs + 2H,0

Céc loai hat nano ferrit (NPs) véi cong thirc chung MenFeg - yOa ¢6 cac dic tinh ndi bat nhur:
dién tich bé mat 16n, siéu than tir va do bao hoa tir cao, cac NPs 1a tc nhan chinh trong qué trinh
kich hoat cho phan wng oxy héa céc chét hitu co. Ngoai ra, khi nang pH 1én thi hau hét cac kim
loai xay ra phan tng két taa, tao thanh cac hop chat két tua hodc hop chat phirc kim loai.

Tir bang 3 nhan thay, véi hé xuc tac 1a nano Fe® va H.0, 30%, kha niang xir ly asen sat, tong
chat lo lung triét dé ngay trong 30 phat dau. Sau 120 phat thi cac kim loai déng, kém, cadimi,
niken ciing duoc xir 1y (dat cot B, QCVN 40:2011/BTNMT). Tuy nhién, tai pH = 9 thi cac kim
loai chi, mangan cling chua dugc xu ly hoan toan va kha nang xtr ly cac kim loai nay ciing it bi
anh huong bai thoi gian xa 1y: tang tir 60 phat 1én 180 phat, hiéu qua xt 1y chi tang thém 0,85%);
tang tir 60 phat 1én 180 phat, hiéu qua xtr mangan tang thém 1,4%. Hiéu qua xu ly kim loai nang
va héa chit du cua nano Fe® duoc giai thich 1a do kich thudc hat nano Fe® rat nho, dién tich tiép
xdc bé mat 16n. Tai bé mat hat nano Fe° xay ra cac phan ung, Fe® phan ung voi H* trong dung
dich dé tao thanh Fe?*, Fe?* nay lai tham gia vao phan ung , Fe?* bi oxy héa thanh Fe®* nhu sau:
Cr,07% + 6Fe* + 14H* — 6Fe* + 2Cr® + 7H,0

Cac san pham Cr¥ va Fe®* déu chuyén hda thanh (oxy) hydroxit Cr — Fe két tua va cé dinh ¢
trén bé mat, thé hién qua phuong trinh:

(1-x)Fe3* + xCr3* + 3H,0 — (CrxFe1x)(OH)s| + 3H*
(1-x)Fe?* + XCr® + 3H,0 — (CrxFe1x)OOH| + 3H*
Sau d9, khi ndng pH cua dung dich thi trong dung dich xay ra phan tng:
(3-n)Fe* + nMe?* + O, + 40H™ — MenFe(s-nOs + 2H,0

3.3. Védn hanh mé hinh thi nghiém xi Iy nwéc thdi bang hé xic tac (FeSO4 10% + H,0, 30%)
va h¢ xuc tac (nano Fe°+ H,O, 30%)

Két qua nghién ciru cho théy, ca hai hé xtc tac déu cho hiéu qua xir Iy rat cao: khi sir dung hé
xuc tac (nano Fe° +H,0, 30%) thi tat cac chi tiéu can xir Iy déu dat cot A theo quy chuin QCVN
40:2011/BTNMT ; con khi str dung hé xuc tac 1a (FeSO, 10% + H,0, 30%) thi hau hét cac chi
tiéu déu dat cot B theo quy chuin QCVN 40:2011/BTNMT.
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Bang 2. Anh huong ciia thoi gian dén hiéu qua xir 1y héa chat die va cdc kim logi ning bang FeSO4 10%

rﬁ%tu(ﬁ?r(rc Két qua phan tich mau sau xi ly 40:20?§\B/$NMT
TT Chitiéu xir ly TG1-1 TG1l-2 TG13 TGl1-4 ?i‘"'
(30 phut) (60 (120 (180 : CotA CotB
phut) phat)  phat)
1 pH <2 9 9 9 9 6-9 55-9
2 TSS 425 194 19 18 17 mg/l 50 100
3 Asen 16,8 2,2 1,54 1,46 1,4 mg/l 0,05 0,1
4 Chi 210 175,3 157,9 146 144 mg/l 0,1 0,5
5 Cadimi 0,012 0,011 0,01 0,01 0,01 mg/l 0,05 0,1
6 DPéng 25,2 1,33 0,005 0,005 0,005 mg/l 2 2
7 Kém 3,5 0,6 0,35 0,26 0,26 mg/l 3 3
8 Niken 0,32 0,3 0,27 0,27 0,27 mg/l 0,2 0,5
9 Mangan 17,25 2,52 1,46 1,32 1,32 mg/l 0,5 1
10  Sat 3275 3,93 1,93 1,63 1 mg/l 1 5
11 Crdém (VI) 0,01 0,002 0,002 0,002 0,002 mg/l 0,05 0,01
12 Thuy ngan 0,005 kph®) kph kph kph mg/l 0,005 0,01
13  Diumdkhodng 1 kph kph kph kph mg/Il 5 10
Bang 3. Anh hirong cua thoi gian dén hiéu qua xir Iy nwéc thai bang hé xtc tac nano Fe° va H,0,30%
Ket qua £ 2 A+ X P QCVN
- mau Keét qua phan tich mau sau xir ly o 40-201/BTNMT
TT Chitiéu truécxit  TG2-1  TG2-2 TG23 TG24 .
ly (30 (60 (120 (180 Vi CotA  CotB
phat) phat) phat) phat)
1 pH <2 9 9 9 9 6-9 55-9
2 TSS 425 132,68 18 18 17 mg/l 50 100
3 Asen 16,8 0,02 0,005 0,005 0,005 mg/l 0,05 0,1
4 Chi 210 162,58 17,32 17,32 15,54 mg/l 0,1 0,5
5 Cadimi 0,012 0,01 0,008 0,008 0,008 mg/l 0,05 0,1
6  Ddng 25,2 1 0,015 0,015 0,005 mg/l 2 2
7 Kém 3,5 0,29 0,24 0,24 0,18 mg/l 3 3
8 Niken 0,32 0,29 0,25 0,25 0,044 mg/l 0,2 0,5
9 Mangan 17,25 1,4 1,3 1,3 1 mg/l 0,5 1
10 Sét 3275 123,34 1,64 1,64 1 mg/l 1 5
11 Crdm (V1) 0,01 0,002 0,002 0,002 0,002 mg/l 0,05 0,01
12 Thay ngan 0,005 kph® Kph Kph Kph mg/l 0,005 0,01
13  Daumdkhodng 1 Kph Kph Kph Kph mg/l 5 10
*kph : khdng phat hién
4. Két luan

D3 luya chon dugc cdng nghé xt Iy tdi wu dé viéc xir Iy nuéc thai cua qué trinh lam giau va
nau luyén thiéc tai cong ty TNHH MTV M6 va Luyén kim Thai Nguyén dat c4c tiéu chuin xa
thai theo quy chuan ky thuat qudc gia vé nudc thai cong nghiép QCVN 40:2011/BTNMT. Céc hé
vat liéu than thién moi trudng gdm vat lidu xidc tac quang hda Al/AlO3/TiO-Ag va hai hé xic
tac (FeSOs 10% + H20, 30%), (nano Fe° + H20; 30%) dugc nghién cau ung dung [10]. Quy
trinh cong ngh¢ nhu dé xuat véi cac diéu kién xu ly cho mot don vi nuée thai nhu sau: Diéu kién
xtr ly chat thai hitu co kho phan huy véi ca hai hé xuc tac 1a pH < 2 va thoi gian 8 gio. Trong khi
diéu kién xtr ly héa chat du va kim loai ning duoc dé xuit 1a pH = 9 va thai gian 120 phit véi hé
(FeSO4 10% + H,0, 30%) va 60 phat véi hé (nano Fe+ H,0, 30%).
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