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Tach loai clorua trong kém oxit co ham lwgng clorua cao
thu hoi tir bui 10 ho quang dién luyén thép
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Tém tit:

Bai bdo trinh bay két qua khio sat qua trinh tach loai clorua trong bjt kém oxit (ZnO) c6 ham lwgng clorua cao thu hoi tir bui
1o hd quang dién luyén thép (EAFD) bang phwong phap hoan nguyén - oxy hoa bang 16 nung quay. Mau nguyén li¢u la ZnO c6
ham lwgng Zn 53%, Pb 12% va C15,2%. Cic yéu to anh hwéng dén hiéu suit tich loai clorua nhu pH, tyle ran/long, nhit d9 va
thoi gian phan ing di dwgc khao sit. Két qua cho thay, hi¢u qua tach loai clorua dat dén 96% véi diéu kién hoa tich nhw sau:
ty 1é rfln/l()ng (R/L)=1/10, pH 12, nhi¢t do hoa tach 80°C va thoi gian hoa tich 120 phut. Nguyén liéu ZnO sau khi tach loai c6
ham lwgng Zn 55% va ham luwgng clorua giam xuf')ng con 0,2% theo khoi lwgng. Nguyén liéu ZnO sau khi tach loai clorua bz"lng
phwong phap nay dat tiéu chuan dwa vao qua trinh hoa tich kiém phuc vu qua trinh dién phan thu hdi Zn kim loai dang bét.

Tir khéa: bui 10 hd quang dién luyén thép (EAFD), clorua, kém oxit.

Chi sé phin loai: 1.4

1. Dt van deé

Hang ndm, qua trinh ti ché EAFD c6 thé cung cdp khoang
1500-2000 tin ZnO chat luong thip ding 1am nguyén lidu cho san
xuat Zn kim loai va céc san phdm chira Zn. Do ham luong clorua
trong ZnO thu hoi tir EAFD thuong rat cao (2-10%) nén can phai
tién hanh xir ly tich loai clorua trudc khi st dung 1am nguyén liéu
cho qua trinh ché bién mot s san phém chira Zn, dic biét la cho
qua trinh di¢n phan Zn kim loai.

Trong qua trinh san xudt Zn kim loai bang dién phan trong moi
truong axit sulfuric, clorua anh huong khong nhidu dén hiéu sudt dong
ctia qua trinh dién phan. Tuy nhién, clorua (va ca florua) gay an mon
dién cye, tir do lam giam chat luong san phém Zn sau dién phan do lam
ting ham lugng chi (Pb) trong san pham Zn kim loai va gy kho khin
cho qué trinh boc tch Zn ¢ cuc dwong. Viée tach loai clorua va fluorua
trong ZnO nguyén li¢u 1a rat can thiét, nong do clorua va fluorua trong
dung dich di¢n ly can giam xuéng dudi 100 mg/1 [1-3].

V6i qué trinh dién phan Zn tir dung dich hoa tich kiém, khi
nguyén li€u ZnO co chira clorua né s€ di vao dung dich dién phan
va tich ty lai. Sau mdi chu trinh dién phan, dung dich dién ly duogc
tai st dung dé hoa tan ZnO nguyén liéu cho qua trinh dién phén tiép
theo. Theo thoi gian, clorua tich tu dan va ham lugng clorua trong
dung dich s€ tang 1én vuot qua gidi han cho phép. Cac nghién cliu
da chi ra rang, voi ham lugng clorua trong dung dich dién phan
trén 20 g/l, chung s& lam giam hi¢u sudt dong dién phén va giam
chét lugng Zn san phém [2-7]. Do do, viéc tach loai dé giam thiéu
ham luong clorua trong nguyén liéu ban dau 1a can thiét nhim ting
s chu ky tai st dung dung dich sau dién phan.

Co phiéu nghién cliu vé tach loai clorua trong EAFD da dugc
cong bo [1, 4, 6, 8]. Z. Li va cs (2015) [8] da tién hanh tach loai
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clorua bao gdm mét loat c4c giai doan nung va rira nude. Qud trinh
rira bang nude ¢6 thé loai bo hoan toan nhing mubi clorua hoa
tan trong nudc & ty 18 rén va long 1a 1:10. Tuy nhién, nhimg chat
khong tan trong nudc con lai rat kho kht clorua. Vi du, chi clorua
tao thanh hydroxyl-halogenua (PbOHCI) va chi clorua cacbonat
(Pb,CO,Cl,)... 1a nhimg chat kho bi loai bo khi rira nude. W.J.
Bruckard va cs (2005) [6] thi nghiém trén bui 10 thép chira khoang
2,1% Cl, 23,1% Zn, 27,1% Fe cung vdi mot lugng nho Pb, Cd, Cr
va céc tap chat khac. Bang cach rira nudc ¢ nhiét do moi truong
va pH khoang 12 trong 60 phut tach loai dugc 99% clorua voi tac
nhéan diéu chinh pH 1a CaO.

Ngoai CaO, nhiing tic nhan khac co thé duoc sir dung dé
diéu chinh pH nhim tang toc do, hiéu sudt rira clorua va giam
ham Iugng cac tap chat kim loai Pb, Zn, Fe trong dung dich nhu
Na,CO,, NaHCO,, NH,HCO; [5]. Mot s cong trinh nghién ctru
tach 10a1 clorua trong EAFD bang vi song ciing da duogc cong bd
[4, 8]. Nhing nghién ciru ndy tién hanh mot 0 thir nghiém trong
phong thi nghiém dé x4c dinh tinh kha thi vé mit k¥ thuat ctia mot
phuong phap tach loai clorua méi.

Trong bai bao nay, NaOH dugc sir dyng lam tac nhan dé diéu
chinh pH va tach loai clorua nham giam thiéu lugng clorua trong
dung dich dién ly, ttr d6 tang hiéu qua cua qua trinh dién phan thu
hoi bot Zn trong moi truong kiém.

2. Doi tuong va phuong phap nghién ciiu
2.1. Poi twgng

Mau nghién ctru [a san pham ZnO thu hoi tir bui 16 luyén thép
cua Cong ty Co phan Moi truong Tan Thién Nhién (Dong Nai)
theo phuong phap hoan nguyén - 6xy hoéa bang 10 nung quay.
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Abstract:

This article presents the investigation results of the chloride removal
process in high chloride content zinc oxide (ZnO) derived from steel
mill electronic arc furnace dust (EAFD) by oxidation-reduction
method. The raw material sample is ZnO with a content of Zn 53%,
Pb 12%, and Cl 5.2%. The factors affecting the chloride removal
efficiency such as pH, solid/liquid ratio, temperature, and reaction
time were investigated. The obtained results showed that the chloride
removal efficiency reached up to 96% under the following conditions:
solid/liquid ratio = 1/10, pH 12, temperature 80°C, and reaction time of
120 mins. The washed ZnO has a zinc content of 55% and the chloride
content is reduced to 0.2% by weight. The ZnO raw material, after
removing chloride by this method, meets the required standards for
the preparation of electrolytes for zinc electrowinning in an alkaline
medium to recover metallic zinc powder.

Keywords: chloride, steel mill electronic arc furnace dust, zinc oxide.
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2.2. Phwong phap nghién ciru

Qua trinh tach loai clorua dugc thuc hién trong thiét bi hoa tach
¢6 khudy dung tich 1000 ml, 50 g mau dugc nap vao binh phan tng,
sau do bd sung nudc cho dén khi dat ty 1& rén/léng du kién va gia
nhiét dén nhiét d yéu cau. Dung dich NaOH 500 g/l duoc sir dung dé
duy tri pH khdi hoa tach. Téc do khudy khong doi 6 300 vong/phit.
Céc thi nghiém dugc tién hanh nhim khao sat anh huong cua ty 18
ran/long, nhiét do, thoi gian hoa tach va pH phan img dén qua trinh tach
loai clorua. Hidu suét tach loai clorua duoc tinh béng ty sH giira lugng
clorua da di vao dung dich hoa tach va tong luong clorua trong nguyén
liéu ban d4u. Nhiéu xa Ron-ghen (XRD) cta b rén sau hoa tich dugc
sir dung dé danh gia kha nang tach loai clorua ciia cac tap chat chira
clorua trong mau ¢ cac diéu kién phan tmg khac nhau. Thanh phan pha
clia nguyén liéu va cdc mau rin sau qua trinh tach loai clorrua dugc
xac dinh bang phuong phap XRD trén thiét bj Miniflex 600/Rigaku.
Ham luong clorua trong bi va dung dich rira dugc xdc dinh bing
phuong phap chuan d¢ sir dung dung dich AgNO, 0,025 M v6i chi thi
K. CrO, 5%. Ham lugng Zn trong nguyén li¢u, dung dich rira va ba sau
hoa tach dugc xac dinh bing phuong phap chudn do st dung dung dich
EDTA 0,05 M va phuong phap quang pho phét xa nguén Plasma cam
tmg (ICP-OES) trén thiét bi ICP-OES Horiba Ultima 2. Him lugng Pb,
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Fe trong nguyén liéu, dung dich rira va ba sau hoa tach dugc xac dinh
bang phuong phap ICP-OES trén thiét bi [CP-OES Horiba Ultima 2.
3. Két qua va ban luan

3.1. Dic trung ciia nguyén lieu ZnO

Mau nguyén liéu 1a ZnO san xuét theo phuong phap hoan nguyén -
0xy hoa bang 10 nung quay, 1a san pham thu hoi tir qud trinh tai ché bui
10 luyén thép. Thanh phan chinh cua nguyén li¢u dugc thé hién ¢ bang 1.

Bang 1. Ham lwong nhibng nguyén té chinh trong nguyén liéu ZnO.

Nguyén tb Zn Pb Fe Cl
Ham luong (%) 53 12 2,1 52

XRD cua méu nguyén licu duge thNé hién ¢ hinh 1. Ket qua thu
dugc cho thay, thanh phan chinh clia mau nguyén li¢u bao gom ZnO,
ZnCl,, PbCl, PbOHCI va Fe,O,.
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Hinh 1. XRD ctia mau ZnO nguyén liéu.
3.2. Anh hwéng ciia pH dén kha ning tich logi clorua

Nguyén liéu ZnO duoc hoa tach bang nudc va dung dich NaOH
& cac didu kién pH khac nhau. Dung dich sau hoa tach dugc loc, phan
tich xac dinh ham lugng clorua dé tinh hiéu suét qua trinh hoa tach.
Két qua dugc thé hién ¢ hinh 2.
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Hinh 2. Anh hwéng cta pH va thei gian dén hiéu suét hoa tach clorua.

Két qua thi nghiém cho thy, khi hoa tach bing nuéc, pH dung
dich la 6,82, hi¢u qua tach loai clorua tuong déi the”ip, khoang 54%
sau thoi gian phan tmg 120 phit. Diéu nay c6 thé giai thich ring, &
pH 7 chi ¢6 mudi ZnCl, ¢6 d0 tan trong nude t6t s di vao dung dich,



con cac mudi clorua ciia Pb ¢6 do tan kém nhur PbCl, (K =1,6x10°¢ B
20°C) hay khong tan P(OH)CI (K =10 13377) dan dén hleu qua tach
loai clorua thap. Dong thoi, & pH 7 khi ZnCl, trong nguyén li¢u tan
trong dung dich hoa tach kém theo mét luong Zn di vao dung dich nén
gdy ton that Zn (bang 2).

Bang 2. Thanh phan dung dich khi rira tach loai clorua.

Ham lugng cac nguyén tb (ppm)

Zn Pb Fe Cl
Dung dich rita bing nuée (pH 6,82) 520 12 60 2800
Dung dich rita bing NaOH & pH 12,01 2,2 0,1 0,1 4300

Dung dich sau rira

Dé han ché ton thét Zn trong qua trinh tach loai clorua, dung
dich NaOH duogc st dung dé han ché Zn chi tan vao dung dich theo
céac phan ung sau:

ZnCl, + 2NaOH — Zn(OH),| + 2NaCl
PbCl, + 2NaOH — Pb(OH),| + 2NaCl

Khi pH 12, ham luong Zn trong dung dich sau rtra chi con 2,2
ppm va ham lugng clorua lén dén 4300 ppm (bang 2). Clorua dugc
rua troi dudi dang mubi NaCl, céc kim loai s& dugc gilt lai dudi
dang két tia hydroxit. Nhu vdy, khi tach clorua bing dung dich
NaOH, Zn dugc giir lai gin nhu hoan toan trong ba, chi ¢6 clorua
tan vao dung dich, hiéu qua tach loai clorua khi st dung NaOH
tang 1én. Két qua thu dugc ciing cho thy, hiéu qua tach clorua ting
1én khi thoi gian hoa tach tdng Ién, tuy nhién d¢ ting khong nhiéu
khi thoi gian hoa tach 1én dén 120 phit.

3.3. Anh huwing ciia ty I¢ rin/long

Clorua trong nguyén liéu ZnO dugc hoa tich bing dung dich
NaOH (pH 12) ¢ cdc dicu kién ty 1¢ ran/long va thoi gian khac
nhau. Két qua dugc thé hién ¢ hinh 3.
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Hinh 3. Anh hwéng cha ty 1é ran/léng (R/L) dén hiéu suét hoa tach
clorua.

Két qua thu dugc cho thay, khi ty1¢ ran/long giam, hiéu qua tach
loai clorua tang. Khi hoa tach ¢ ty 16 rén/long 16n, do tan cua cac mudi
clorua trong dung dich s& thip hon lam giam hiéu qua tach loai clorua.
Ty 18 ran/long 1a 1/10 phtt hop cho qué trinh thyc hién tach loai clorua.
Hiéu suét tach loai clorua ciing ting 1én theo thdi gian phan tng, khi
thoi gian phan (mg 1én dén 120 pht thi hiéu qua hau nhw khong ting,
Bang 3 thé hién thanh phan chinh trong nguyén liéu trude va sau khi
rira & pH 12, ty 1¢ rén/long 1 1/10 & nhiét d6 thuong. Két qua cho thay,
ham lugng Zn trong ba ran sau rira ting 1én 55% va ham lugng clorua
trong nguyén liéu giam tir 5,2 xudng con 1,0% (bang 3).
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Bang 3. Thanh phan nguyén liéu ZnO trwéc va sau khi riva.

Thanh phén (% khdi lwgng)

MAu

Zn Pb Fe Cl
ZnO ban dau 53 12 2,1 5.2
ZnO sau ria 55 12,5 2,7 1,0

Két qua bang 3 cho thiy, khi khong gia nhiét, qué trinh
rira clorua véi ty 18 ran/long 1a 1/10 két hop véi sir dung
dung dich NaOH dé diéu chinh pH 12, ham lugng clorua
trong mau ZnO giam tir 5,2 xuéng dén 1,0%, hiéu suét tach
loai clorua dat khoang 81%. Két qua XRD & hinh 4 cho thay,
trong ba sau rtra, clorua ton tai & dang Pb,0,HCI khong hoa
tan nén hi¢u qua tach loai clorua chi dat khoang 81%.
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Hinh 4. XRD ctia mau ZnO trwéc va sau khi reva.
3.4. Anh hwéng ciia nhigt dp

Céc két qua khdo sat anh huong ciia nhiét do dén qua trinh tich
loai clorua dugc trinh bay ¢ bang 4 va hinh 5-7.

Bang 4. Anh hwéng clia nhiét dé dén hiéu qua tach loai clorua.

Hiéu qua tach loai

l(fgi)é‘ © g RL=I0 pHI2, RIS pH 12, RAL=1/10
Cl(%) Zn(%) Cl(%) TiéuhaoNaOH (%)" Cl(%) Tiéuhao NaOH (%)"
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" lwong Zn bi hoa tan, mét theo dung dich hoa tach; **: ty 1& (%) khéi
lwong gitra lwgng NaOH st dung va khéi lwgng ZnO nguyén liéu.
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Hinh 5. Anh hwéng cua nhiét dé dén hiéu qua tach loai clorua.
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Hinh 6. XRD méau sau rtra nwée (pH 7, R/IL=1/10, 80°C, 2 gi®).
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Hinh 7. XRD mau sau rira bang dung dich NaOH (pH 12, R/L=1/10,
80°C, 2 gi®).

Tur cac két qua thi nghiém cho théy, khi nhiét d¢ hoa tach tang,
hiéu qua tach loai clorua tang 1én ro rét. O nhiét d6 nang cao, do
tan cua cac hop chat chira clorua trong nguyén liéu ting Ién, ngay
ca khi hoa tach nudc (pH 7) thi hiéu qua tach loai clorua cling
dat dén 75%. Hop chat chira clorua duy nhét khong bi hoa tan 1a
Pb,0CI, (hinh 7). Khi tach loai clorua ¢ nhi¢t do ndng cao cing
voi vige sir dung dung dich NaOH de duy tri pH khéi phan tng
6 pH 12, qua trinh tach 10a1 clorua gan nhu hoan toan, dong thorl
Zn dugc giir lai trong ba ran. Piéu nay c¢6 thé dugc giai thich rang
cac mubi Pb khong tan (Pb:,O HCI, PbOCl, PbOHCl) phan ing
voi NaOH ¢ nhiét dg cao dé tao ra NaCl la chat dé tan theo phan
g sau:

PbOHCI + NaOH = Pb(OH), + NaCl
Pb,0C, + 2NaOH = PbO + Pb(OH), + 2NaCl
Pb,0,HCI + NaOH = PbO + 2Pb(OH), + NaCl

Nhu vay, dung dich NaOH vira c6 vai trd giam thiéu ton that Zn,
vira ho trg qua trinh pha v& cau tric cac tap chat chua clorua cla
Pb nén qua trinh tach loai clorua xdy ra gan nhu hoan toan (hinh 7).
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Vi ty 18 ran/long 1/10 & 80°C va thoi gian hoa tach 2 gio, hiu
qué tach loai clorua dat 96%. Diéu nay lam giam ham lu’o‘ng clorua
¢ trong dung dich sau dién phan va gitp tang s6 1an tudn hoan
dung dich hoa tach, qua d6 lam tang hiéu qua cta qua trinh dién
phan thu hoi Zn kim loai dang bot trong moi truong kiém.

4. Két luan

Clorua trong nguyén liéu ZnO ban dau ton tai & cic dang ZnCl,,
PbCL,, Pb(OH)CI. G nhit d6 thuomg, khi si dung NaOH dé duy tri
khoi phan tung hoa tach clorua pH 12, hi¢u suat tach loai clorua dat
81% khi hoa tach véi ty 1& ran/long 1/10, thoi gian phan tng 120
phl:lt. Clorua nam lai trong ba & dang Pb,0,HCI chiém 1,0% theo
khoi luong. Hiéu qua hoa tach clorua tang khi nhiét d6 hoa tach
ting én. Bang phuong phap sir dung NaOH dé duy tri méi trudong
hoa tach & pH 12, Zn duoc thu hdi gin nhu hoan toan sau qua trinh
tach loai clorua. Hidu suét tich loai clorua dat dén 96% khi hoa
tach ¢ nhiét do 80°C, ty 1¢ r?in/l(’)ng 1/10, pH 12 va thoi gian hoa
tach 120 phut. Lugng NaOH chi phi cho qua trinh tach loai clorua
phu thudc vao thanh phan tap chét va ciu tric tinh thé cia cac tap
chat chira clorua trong nguyén liéu, ddi véi miu thir nghiém trong
nghién ctru ndy, lugng NaOH tiéu ton tvong duong véi khdi lugng
cta clorua chira trong mau (khoang 5,5%).

Nguyén liéu ZnO sau khi tach loai clorua dii tiéu chudn sir
dung dé lam tang hi€u qua qua trinh dié¢n phan thu hoi Zn kim loai
dang bot trong moi truong kiém.
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