KHOA HOC VA CONG NGHE M0

NGHIEN CUU THU NGHIEM PHOI LIEU BA THAI
SAU THUY LUYEN BA CU-ZN-CD SAN XUAT GACH BLOCK

NGUYEN BUC NUI, DUONG MANH HUNG

wong ba thai sinh ra sau qua trinh thiy luyén
I ba thai ngay cang nhidu do sy phat trién cla
= nganh cdng nghiép tai ché & nwac ta. O Viét
Nam, theo quy dinh (Quyét dinh s6 23/2006/QP-
BTNMT) loai ba thai nay dwoc xép vao danh muc
chéat thai nguy hai [4]. Céng nghé x{r ly cac loai
chét thai nay thwo'ng dwoc lya chon 1a déng ran
két hop chén Iap vinh ctru tai noi quy dinh. Viéc
nghién ctru tai str dung loai ba thai nay cho céac
muc dich khdc nhau nhu tiép tuc tan thu kim loai
c6 trong ba bang cac bién phat tach chiét héa ly
[1], [2], sC dung lam nguyén liéu mau cho gém st
da va dang thu dwoc cac két qua nhét dinh. Tuy
nhién cac hwong tai st dung ndy déu cé cac han
ché nhét dinh nhw déi héi gia thanh cao, dong thori
cling phat sinh ra cac chét thai gay & nhiém khac.
Viéc déng ran ba thai thanh cac san pham gach
block co thé giai quyét dwoc nhwng han ché cla
cac cdng nghé trén.

Nghlen ctru nay dwoc tién hanh véi muc dich
tim hiéu cong nghé tai st dung ba thai sau thay
luyén béa Cu-Zn-Cd cho san xuét gach-block bao
gom cac ndi dung chi yéu (l) Xac dinh ty 1& ph0|
lidu; (ii) Panh gia mirc d6 ro ri cha cac thanh phan
nguy hai chi yéu sau khi héa ran trong moi
tredng axit.

1. Déi twong va phwong phap nghién ciru

1.1. Béi tirgng nghién ctru

Ba thai dwgc lay tai xwdéng thwc nghiém cia
Trung tam trién khai va &ng dung cong nghé - Vién
Khoa hoc Vat liéu lam vat liéu nghién clru. Ba thai
hinh thanh sau qua trinh thay luyén bd Cu-Zn-Cd
dé san xuét tinh thé sunfat ddng. Lwong ba thai
dwa vao nghién ctru khoang 120 kg.

1.2. Xi¥ ly méu truére khi héa ran

Ba duoc phoi kho tw nhién, séy & 300 °C trong
th&i gian 2 h, sau d6 @& ngudi va nghién nhé dén
kich thwéc 1 mm.

1.3. Phéan tich mau ba thai

Vién Khoa hoc Vit ligéu
Email: hungduongtk@gmarl com

Mau ba thai twoi (ngay sau khi lay) dwoc xac
dinh d6 &m theo phuwong phép trong Ivong (séy &
nhiét d6 105 °C dén trong lwgng khdng ddi). Mau
ba thai sau khi qua rdy 1 mm (muc 2.2) dugc
nghien min (qua ray 0,1 mm) dwoc cdng pha
bang hén hop axit dic HCI, H,SO,4 va HF theo ty
I& 2:5:8. Dung dich thu dwoc dung dé& xac dinh
ham lwgng cac kim loai nang bang phwong phap
hép phy nguyén t&r (MUV-AAS 6800 Shimadzu,

. Nhat Ban).

1.4. Héa ran, én dinh ba thai

Mé&u ba thai sau khi qua ray 1 mm (muc 2.2)
duoc phéi liéu véi xi mang, mat da, cat vang lam
nguyén liéu sdn xuét gach block theo ty I&
40:35:15:10 (M1), 35:35:15:15 (M2) 35:30:15:20
(M3); 30:30:10:30 (M4). Sau khi phdi tron dédu va
tao do am thich hgp dé nguyén liéu cé kha nang
dinh-két, nguyén liéu dwoc dinh hinh trong céac
khuoén mAu tao gach va dwoc nén ép theo quy trinh
cdng nghé rung ép cla Xi nghiép san xuét vat liéu
xay dwng Kim Phuwong, Dan Phwong, Ha Nai.

1.5. Dédnh gid théng sé ky thudt va mire d6 ro ri

San pham sau khi rung ep, duwdng hd cho xi
mang chét khoang 3 tudn & didu kién nhiét do va
khdng khi ngoai trevi. M3u gach sé& duwoc do kiém
vé cuwdng dd chju nén, dd hut nwéc va so sanh vai
tiéu chuan Viét Nam TCVN 6477:2016 [6] tai Vién
chuyén nganh bé téng. Cac san pham dwoc danh
gid mirc d6 nguy hai va doé tro (khia canh an toan
moi tredng) theo EPA (TLCP) [1] bdng cach phan
tich ham Iwgng kim loai (Cu, Zn, Cd) tai Vién Héa
hoc sau khi ngdm méu gach trong méi trwong
pH=4 (HNO3) v¢i ty 1& (m&u:dung dich)=(1:19).

2. Két qua nghién ctru

2.1. Tinh chét caa ba thai

Ba thai sau khl dwgce xr ly va mang phéan tich
thanh phan mét sb kim loai nang tai phong phan tich

chét Iucrng moi trwdng - Vién Cong nghé Mai trudng.
Két qua cho thay thanh phan Cu, Zn, Cd trong ba thai
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(trong lwong khd) kha I6n, lwgng nwéc cling chiém ty

lé ratlon khoang 72%. Déc biét Cd virot 28 1an so v&i

QCVN 07:2009/BTNMTIA4].
Bang 1. Thanh phén cia ba thai
Chi | Kétqua QCVN
tieu | P9"VI| phantich | 07:2009/BTNMT
Dodm | % 72 .
Cu mg/kg 8666 -
Cd mg/kg 282 10
Zn mg/kg | 1977 5.000

2.2. Thong s6 ky thuat cha vat liéu sau khi ép

San phadm gach st dung ba thai thay thé mot
phan xi'mang, cat vang, mat da theo ty 1&-nhw muc
2.4 sau khi dwoc nén ep theo cong nghé rung ép
va dwéng hd sau 21 ngay & diéu kién nhiét do va
khi hau ngoai trei. Cac mau dwgc chuyén vé
phong thi nghiém cta Vién chuyén nganh bé tdng
dé& danh gia cac dic tinh k§ thuat nhw cwdng d6
nén, do hat nwéc theo TCVN 6477:2016 [6]. Két
qua thir nghiém thé hién trong Bang 2. .

H.1. V4t liéu phéi tron sau khi duoc nén ép
theo céng nghé rung ép

H.2. San phém sau khi dwéng ho 21 ngay,
trwrére khi thie nghiém

Bang 2. Mét s thong sé ki thuét cia sén pham véi ty 16 phéi trén khac nhau

Ne | Ty lé trdn Ky hiéu Cudng dd nén, MPa Do hat'nwdc % khoi lwong, khdng Ién hon
1 | 50:30:10:10 _MO 20,6 7.3
2 |40:35:15:10 M1 15,2 7.6
3 | 35:35:15:15 M2 12,8 7,8
4 | 35:30:15:20 M3 12,6 7.9
5 | 30:30:10:30 M4 8.3 8,0
TCVN 6477:2016

6 | Mac M3,5 ' 3,5 14
7 | Mac M5,0 5,0

8 | Mac M7.5 7,5

9 | Mac M10,0 10,0

10 | Mac M12,5 : 12,5 12
11 | Mac M15,0 15,0

12 | Mac M20,0 20,0

Khi so sanh cac mau M1, M2, M3, M4 v&i mau
ddi chirng khéng trén thi cwdng dé nén, dé hat nwéc
déu th&p so v&i mau ddi chirng. Bang 2 cho thay,
khi so sanh céc théng sb6 ky thuat theo TCVN
6477:2016 thi M1 dat yéu cau dbi véi mac gach
M15,0; mau M2 va M3 dat gach M12,5, mau M4 dat
mac M7,5. Néu so sanh véi yéu cau ky thuat cho
mac M7,5 thi toan bd mau thir déu dat yéu cau.

2.3. Bdnh gid mirc d an toan vé méi trwémg

Két qua phan tich ham lwong mét sé kim loai nang
trong mau nwéc sau khi ngdm san pham trong moi
trwong axit ph=4 theo hwéng dan cia QCVN
07:2009/BTNMT, twong tw hwéng dn ciia EPA déi
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v&i phép thir TCLP sau thoi gian 18h (Bang 3).

H.3. Ngdm san pham vao moéi trwc‘)’hg pH=4
tai phong thi nghiém
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Béng 3. Két quéa phan tich ham Iuvng mét s6 kim loai ndng ngdm 14 ngay trong nuwéc (mg/l) theo

phwong phap thr TCLP

Ne [ Chitieu | Donvi M1 M2 M3 M4 QCVN 40:2011/BTNMT, cét B

1 Cu mg/l 0,31 0,44 1,86 1,98 : 2

2 Zn mg/l 0,25 0,49 2,74 2,83 3

3| Cd mg/l 0,06 0,09 0,091 0,099 0,1

Két qua phan tich cho thdy déi v&i cac mau khi
dwgc 6n dinh héa ran tao gach block tinh chét 551 R
nguy hai d6i véi cac chi tiéu kim loai ndng déu thap 'S B
hon so v&i gidi han t6i da cho phép (QCVN o
40:2011/BTNMT, loai B). =25 i

Ham lvong Cu clia cac mau thir nghiém déu cé § i
ndng d6 dwéi tiéu chudn cho phép khi so sanh véi ‘s
(QCVN 40:2011/BTNMT, cét B) [5]. Ham Iwo'ng Cu 215
cao nhét véi mau M4 twong trng vai ty 1€ phdi tron 5 7.
30:30:10:30, tiép theo Ia mau M3.

Theo thoi gian ngém, lvgng Cu trong nwéc 0:5 4‘:____,__:._—————‘
cling tédng dan, tuy nhién lwgng Cu tang nhanh 5 L : . ,

trong khodng 7 ngay dau, cang vé sau tdc do
thdi ra c6 xu htmng giam, sau khoang 14 ngay

thi c6 xu hwéng én dinh. Ham lwong Zn, Cd déu -

c6 xu hwéng tang dan theo ty 1& lwong ba dwoc
phdi tron.

Lwong Zn trong mau nwdc ngadm tang dan to
mau M1<M2<M3<M4. Lrgng Zn, Cu cao nhét tai
mau M3 va M4 sau 14 ngay ngam dat 2,14 mg/l va
2,83 mgll, n&m trong gidi han cho phép.

Dbi véi Cd, tai mau M3 va M4 ham lwgng nay
gan bang quy chuan cho phép. Lwgng Cd théi ra
nhiéu nhét tai mau M4 (0,099 mg/l, sau 14 ngay
ngam) Ham lwong Cd théi ra tr cac mau san
phdm déu ting 1én khi ty 1& phéi trén ba thai vao
nguyén liéu cang cao.
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Thei gian ngém trong méi trudng axit pH=4 (ngay)

H.4. Ham lwong Cu trong nuwée sau khi
ngém cac san pham (méi truong pH=4)
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H.5. Ham lwgng Zn trong nwéc sau khi
ngédm cac san pham (méi trong pH=4)
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H.6. Ham lwong Cd trong nuwréc sau khi
ngéam cac san pham (méi trivong pH=4)

3. Thao luan

Lwong ba thai phat sinh sau qua trinh thay
Iuyen tai ché ba thai ngay cang nhiéu do sw phat
trién cla ~cong nghé tai ché. Lwong ba thai nay sé
tao ra mdi de doa Ion d6i v&i moi trwdng tw nhién
cling nhu strc khde cong ddng do tinh chat nguy
hai cta né. Nghién clru tan dung ba tha| han ché
chén lap dwoc thyc hién & nhidéu quéc gia. Tai
Phuwong Tay, huwéng tai ché, tan thu kim loai 13 phd
bién do trinh d& cdng nghé va tai chinh dbi dao. Tai
Viét Nam, nam 2007, Lé Thanh Hai d& cong b
nghién ctru vé& 6n dinh héa ran bun thai lam gach

CONG NGHIEP MO. 0 3 - 2017 ﬂ




KHOA HOC VA CONG NGHE MO

block, tuy nhién mirc dd rd ri Ién [3].

San pham sau khi dwoc tao ra ngoai viéc dwoc
kiém dinh cac chi tiéu ky thuat v& vat liéu gach
block con dwoc danh gida mirc d6 tro ddi véi méi
trwong. Nghién ctru cho thdy ty 1é phdi liéu
40:35:15:10 thi tinh chat clia nwéc ngdm déu ¢
ham lwgng Cu, Zn, Cd thdp hon so véi quy
chuan...Thyc té cho thay, khi cong trinh hoan
thién, vat liéu nay dwoc che phi bdi 1 Iop vira xi
mang tao lIép ngdn cach gach véi méi trwdng bén
ngoai, nhat 14 véi nwée muwa. Rui ro chi tang 1&n khi
cdng trinh bj phé bd, khi d6 cac san pham nay tré
thanh chét thai. Cac nghién ctu tiép theo vé mlc
dd rd ri va lan truyén cla kim loai ra méi trwong déi
véi san pham sau st dung can dwoc tiép tuc
nghién ctru va danh gia.

5. Két luan

Ba thai tr qua trinh thiy luyén ba Cu- Zn-Cd ¢6

mirc 46 nguy hai cao. Ham lwong Cu lén dén 8666

mg/kg, Zn 1977 mgfkg, Cd 282 mg/kg trgng Iwc_yng
khé. Cong nghé én dinh héa rdn tao sédn pham
gach khéng nung 4p dung dé& x ly ba thai sau-qua
trinh thdy Iuyen la kha thi. San phadm sau khi nén
ép voi ty 1& phdi lidu 40:35:15:10 dam bao yéu ciu
ky thuat déi véi mac M15,0; ty 1& 35:35:15:15;
35:30:15:20 ddm bdo ky thuat véi mac M12,5 va
30:30:10:30 d@m bao k¥ thuat véi mac M7,5. Tinh
chét nguy hai cGa ba thai khi phéi liéu va nén ép da
dwoce xir ly.

Tinh tror cla san phadm trong mdi trwdng- axit
dam bao nuwdc sau khi tiép xuc véi san pham dat
QCVN 40:2011/BTNMT. Céac nghién -ctru vé &nh
hwéng lau dai clia san phdm dén méi tredng ciling
nhw danh gia hiéu qua kinh té can tiép tuc dé hoan
thién cdng nghé.d
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SUMMARY

. The study was amed to reuse |

. hydrometallurgical pulp of Cu-Zn-Cd
residues for concrete blocks production by |
forced vibration technology. The residue was

- mixed with cements, grit stone, yellow sand
in different ratios: 40:35:15:10, 35:35:15:15; |
35:30:15:20, forming concrete blocks. The |
burst pressures, compressive strength and |
possibility of metal leakage were measured
by standard method of EPA-1311 with acidic |
environment of pH=4. Results showed |

| initially that the burst pressure and total |

. water absorption rate of the bricks met the |
requirements (referred as TCVN 6477:2016). | B
After being immersed in acid solution with |
pH=4 for different time (7+14 days), the acid |

- resistance of bricks met the requirements. |
The research results also indicated that the | §
ratio between pulp and other materials was |
40:35:15:10. Solidification and stabilization of
hydrometallurgical pulp not only saved |
treatment cost but also created materials |
sources for construction.
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