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¥ nuoc ta phan Ién cac co s& nghién clru
r thwe nghiém luyén kim cé céng nghé va
trang thiét bi ci k¥, lac hau. Do vay, van dé
bdo vé moi trwong, dac biét 13 van dé xt ly nwéc
thai tlr cac co sé thuyc nghiém luyén kim d& thu hat
nhiéu su chu y cua nhiéu nghién ctru trong nwéc
va qubc té. Cé nhidu phwong phap dé xor Iy nwéc
thai co chira hda chat du va kim loai ndng nhw: két
ta hoa hoc, trao doi ion, dién hda, smh hoc, xt ly
hoa ly- sinh hoc, hép phu [1], [2], [6], [7 1. Tuy nhién
X ly bang cac phwong phap trén chwa dat hiéu
gua xur Iy t6i wu. Vi vay, nghién ctru’cong nghé xir
ly hoa chat du va kim loai ndng trong nwéc thai clda
cac co s¢ thwe nghiém luyén kim la dé tai co y
nghia khoa hoc va thuc tién. Bai bao nay trinh bay
két qua nghién clru clia cac khao sat trén va gé
xuét cong nghé x( Iy nwéc thai dac tr wng cla cac
co sO thuc nghiém luyén kim bang so sanh, st
dung hai loai chat khir 1a FeS0,.7H,0 12,5 % va

Nano Fe’.

1. Cac bwéc tién hanh nghién ciru

1.1. Nghién ciru kha nidng loai bé Cr'® trong
nwoc thai

V&i muc dich xac dinh hiéu qua xt ly cla nwéce
thai tr co' s& thwe nghiém luyén kim, nghién clru
da bo tri céc thi nghiém nham khao sat anh huéng
clia cac théng so pH, théi gian va ndng do cac chat
D nhiém c¢ trong dung dich nwéc thai dén hiéu qua
xr Iy nwéc thai, s dung cac chat khor la
FeS0,.7H,0 12,5 % va Nano Fe".

a. Khao sdt anh hwéng cua pH dung dich
nwéc thai dén hiéu qua xur ly

% Buwdc 1: hat 200 mL mau nwdc thai vao 8
binh tam giac ¢6 dung tich 300 mL. Biéu chinh gia
tri pH cac dung dich trong méi 2 binh tam gi&c vé 1,
2, 3, 4 bang dung dich tiéu chuan HCI 35 % va

NaOH 10 %;

% Buac 2: d6i voi chat khir 1a FeS0,4.7H,0 12,5
%: nho twr tir 0,1 mL dung dich FeS0,4.7H,0 12,5 %
vao 4 binh tam giac c6 gia trj pH lan lwot 1, 2, 3, 4
da dwoc chuén bj & budc 1, ddng thoi thuc hién
suc khi v&i lwu lwong 0,1 m3/phut trong th&i gian
60 phut; déi voi chat khir la Nano Fe’: cho tir tir
0,024 mg Nano Fe’ vao 4 binh tam glac co gia trj
pH l&n lwot 1a 1, 2, 3, 4 da dwoc chudn bi & budc
1, ddng thoi thwc hién suc khi' v&i lwvu lvgng 0,1

3/phut trong thoi gian 60 phut;

% Budc 3: Xac dinh ndng do Cr*® trong mau
nwoc thai sau thi nghiém.

b. Khdo sat anh hwéng cua thei gian dén
hiéu qua xa ly

< Bwdc 1: hat 200 mL méu nuéc thai vao 8
binh tam gidc cé dung tich 300 mL. Biéu chinh gia
tri pH céc dung dich trong mdi binh tam giac vé 2
bang dung dich tiéu chuan NaOH 10 %:

% Budc 2: dbi vai chat khiv 1a FeS0,4.7H,0 12,5
%: nhé tir tr 0,1mL dung dich FeSO,. 7H,0 12,5 %
vao 4 binh tam giac da chuén bi & bwdc 1, dong
thdi thwe hién suc khi véi lvu lwong 0,1 m¥/phat
trong cac khoang th&i gian 30, 60, 120 va 180
phat; dbi v&i chét khiv 12 Nano Fe®: cho i tir 0,024
mg Nano Fe’ vao 4 binh tam giac da chuén bj &
bwéc 1, dong thei thue hién suc khi véi lvu lwong
0,1 malphut trong cac khoang thei gian 30, 60, 120
va 180 phat;

< Buwéc 3: xac dinh néng do Cr'® trong mau
nwoc thai sau thi nghiém.

c. Khdo sdt anh hwéng cia néng dé chit 6
nhiém dén hiéu qua xir ly

< Bwdc 1: hat 200 mL mau nwédc véi néng do
cac chét bi gay 6 nhiém -50 %, -20 %, +20 % va
mau nuéc thai vao 8 binh tam giac cé dung tich
300 mL. Diéu chinh gia tri pH cac dung dijch trong
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méi binh tam gidc vé& 2 béng dung dich tiéu chuan
NaOH 10 %;

& Budc 2: dbi véi chat khir 1a FeS0,.7H.0 12,5
%: Nho tir tr 0,1 mL dung dich FeS0,4.7H,0 12,5
% vao 4 binh tam giac da chuén bi & bwo’c 1, déng
thodi thwe hién suc khi v&i lvu lwong 0,1 m /phut trong
thovi gian 60 phut; d6i voi chat kher 1a Nano Fe’ Cho
tlr tr 0,024 mg Nano Fe’ vao 4 binh tam giac da
chuan bi & buéc 1, dong thoi thuc hién suc khi voi
Iwu Iu’o’ng 0,1 malphut trong thoi gian 60 phut

. Buwoc 3: xac dinh ndng dé Cr*® trong mau
nwéce thai sau thi nghiém.

1.2. Xt ly cédc loai héa chét dw va kim loai
nang khac

Pé tién hanh nghién ctru xtr ly cac hoa chét du
va kim loai nang khac, st¢ dung mau dau vao la
mau nuwéc thai sau khi xt Iy Cr*® dat higu qua xt ly
theo cac phwong an nghién ctru ¢ trén dbi vm moi
chat khiv 1a FeS0,4.7H,0 12,5 % va Nano Fe’.

a. Khao sét anh hwong cua pH

< Bwdc 1: chuan bj 8 binh tam giac cé dung
tich 300 mL;

% Buéc 2: hat vao 4 binh tam giac dau 200mL
nwéc thai sau xir Iy Cr® (st dung chat khir la
FeS0,4.7H.0 12,5 %); hut vao 4 binh tam giac sau
200mL nu’o’c thai sau x ly Cr® (st dung chat khr
la Nano Fe®;

% Bwdc 3: 4 binh tam giac dau: méi binh cho tir
tor 1 .5 mL dung dich FeS04.7H20 12,5 %. Sau do
lan lwot nang pH trong cac binh bang dung dich
NaOH 10 % lén cac gia tri 8, 9, 10 va 11 Pbng thoi
thwe hién suc khi véi lwu lwgng 0,1 m Iphut trong
théri gian 60 phut; 4 binh tam glac sau: moi binh
cho tir tir 0,3 mg bdt Nano Fe® da dwoc chuan bi.
Sau dé lan lwot nang pH trong cac binh bang
NaOH 10 % tiéu chuan lén céc gia tri 8, 9, 10 va
11. Pdng thoi thwe hién suc khi voi lwu lwong 0,1
m3fphut trong thdi gian 60 pht; '

< Buwéc 4: cac binh sau thoi gian suc khi 60
phuat, tién hanh tit hé théng suc khi va de l&ng
trong th&i gian 2 h. Tién hanh phan tich mau nuwéc
thai sau xtr ly va danh gia.

b. Khao sdt anh hwéng cua thm gian

< Budc 1: chuan bi 8 binh tam giac cé dung

tich 300 mL;

% Bwdéc 2: hat vao 4 blnh tam glac dau 200 mL
nwéc thai sau xir ly Cr'® (st dung chat khtr la
FeS0,4.7H,0 12,5 %); hut vao 4 binh tam giac sau
200mL nuo’c thai sau xt Iy Cr*® (str dung chét khir
la Nano Fe°);

% Buwéc 3: 4 binh tam giac dau, mdi binh cho te
tr 1,5mL dung dich FeS04.7H,0 12,5 % da Gwo’é
chuan bi. Sau d6 nang pH trong cac binh bang
dung dich NaOH 10 % tiéu chuan |én cac gié tri 9.
Pdng thoi thwe hién suc khi véi lvu lugng 0,1

m?>/phut trong cac khoang thoi gian 30, 60, 120 va
180 phut; 4 binh tam giac sau, moi binh cho tir tly
0,3mg bét Nano Fe’ da dwgc chudn bi. Sau do
nang pH trong cac binh bang NaOH 10 % tiéu
chuéan I1&n céac gié tri 9 Dodng thei thwe hién suc khi
voi lwu lwgng 0,1 m 3/phut trong cac khoang thai
gian 30, 60, 120 va 180 phut;

< Buwdc 4: cac binh sau thdi gian suc khi 60
phut, tién hanh tét hé thong suc khi va de lang
trong thoi gian 2h. Tién hanh phan tich mau nwoc
thai sau xtr ly va danh gia.

Thi nghiém dwoc thwe hién lap lai 2 lan.

Thi nghiém 6: van hanh thir ngh|em hiéu qua Xt
ly nwéce thai bang md hinh xi ly dbi von chat khir
bang FeS0,.7H,0 12,5 % va Nano Fel.

Nhom thwe hién D& tai tién hanh xi ly mau
nwoc thai bang md hinh x& ly nwéc thai trong
phong thi nghiém v&i céng suéat 4,5 lit/h, sau khi da
Iwa chon dwoc quy trinh cong nghé téi wu cho tirng
Modul xtr ly VO’I cac chat khir 1a FeS0,4.7H.0 12,5
% va Nano Fe’.

2. Két qua nghién ctru

Qua cac thi nghiém trén, nhom thuwc hién dé tai
xay dwng dwoc quy trinh céng nghé xi Iy trigt dé
nudc thai clia co so thwe nghiém luyén kim. Két
qud xt ly dwoc trinh bay trong Bang 1 va so do
quy trinh cdng nghé trinh bay trong cac H.1 va H.2.

Nh&m danh gia quy trinh va so dd céng nghé d’e
xuét, nhém thwe hién dé tai da tién hanh x& ly mau
nwéc thai bang md hinh x@ ly (thi nghiém 6), két
qua phan tich mau nwdce thai sau xt ly va mau bun
thai sinh ra tir qua trinh x ly nhw Bang 2.

Bang 1. Téng hop c6ng nghé xi ly bang chét khir FeSO4.7H,0 va Nano Fe’
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3. Két luan kher 1a Nano Fe® thi tat cac chi tiéu can xt ly déu
Két qua nghién cu cho thdy: x Iy nucc thai tie  dat cot A (chét lugng nuwéc thai dwgc phép xa vao
céc co 86 thuc nghiém luyén kim véi ca 2 loai chat nguon nuéc cip cho muc dich sinh hoat) cla
khoe FeSO4 7H,0 12,5 % va Nano Fe’ déu dat hieu QCVN 40:2011/BTNMT. Di véi quy trinh xt ly st
qué x(r Iy cao. dung chat khitr 1a FeS04.7H,0 12,5 % thi hau hét
Dbi véi quy trinh x& Iy nwéce thai st dung chét (Xem tiép trang 45)

CONG NGHIEP Md, 56 2 - 2016 [N




KHOA HOC VA CONG NGHE M0

Tién hanh do 3 ca, méi ca 60 phut cac théng sb
khi do so voi diéu kién Iap lich déu tbt (so vé tinh luén
>6, PDOP<5) [3]. Str dung phdn mém GPS TBC
(Trimble Business Center) dé x& ly sb liéu do, cac
canh trong lwdi dé& co 1o giai tét nén tién hanh binh
sai lwoi. Trong Ium co diém G, cod tfoa d& nha nuéc
nén lay lam diém goc két qua binh sai néu & Bang 3.

Nhan xét: két qua binh sai luéi GPS va két qua
woc tinh lwéi twong ddi sat nhau, sai léch khong
dang ké cho thay tac dung cua viéc woc tinh lwéi
trwdc khi do. Lwdi mat bang xay duwng dwdng ham
thanh Iap bang GPS cho dd chinh xac cao, sai sb
vi tri diém nhoé hon rat nhiéu so véi sai sé cho
phép. Vi day la md hinh duo’ng ham nén khong
tinh chuyén vé hé toa dd cong trinh.

5. Két ludn

% Thanh lap lwdi mat bang trén mat dat trong
thi cong dwdng ham bang cong nghé GPS nén
tuan thd theo dung quy trinh dé lwsi ddm bao dé
chinh xéac theo yéu cau;

< Can uwéc tinh lwéi GPS trwée khi tién hanh
do dac lwoi;

< Lwoi mat bang trén mat dét trong xay dwng
dworng hadm khéng nhitng dam bao dé chinh xac
ma con ¢o loi vé thoi gian va chi phi.0J
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SUMMARY

In underground construction, the lateral
| error of cut-through play an important role.
. The value of this error is depended on the
. quality of control network on the earth
| surface. The GPS/GNSS control network is

. more and more applicated for underground

| construction, however, until now there is no |
- standarded procedure on its establishment. {
| The research results on the GPS/GNSS

- control metwork — establishment procedure

. have been presented in this paper.

NGHIEN CUU XU'LY...

(Tiép theo trang 31)

cac chi tiéu déu dat cot A, riéng Pb va Mn chi dat cHt B
(chét luong nrde thai dwo’c phép x& vao nguén nuéc
khong duing cho muc dich cip nuwéc sinh hoat).0
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SUMMARY

Currently the majority of wastewater from

. pilot metallurgical facilities is either untreated or
- treated only by simple methods. This paper |
introduces a study on removal of residue chemicals |

. and heavy metals in wastewater of typical pilot

. metallurgical facility. It was found that two types

- of reducmg agents FeS0,.7H,O 12,5 % and |
. Nano Fe’ were efficient and economical in the

. wastewater treatment process.
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