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1. Gi6i thiQu

ViCc ti6u thu nhi6u tl3ng vd hqp kim cria tt6ng tld
d5n d6n luong ch6t thei dang k6 thai ra m6i trudng
trong que trinh sdn xudt d6ng ve cac hqp kim crla n6

t2l. Do d6, viec khai thec va thu n6i o6ng vir k6m tt
ch6t thai cong nghiQp chSc chSn tro nen quan trong tu
khia canh kinh tC va bdo vQ m6i trudng. Chet thai nau

chdy d6ng thau duqc phen bqi don gidn ra xi cl6ng vd
bqi kh6i. Trong khi bqi thdi crla sdn xu5t d6ng thau
ch&a ham luqhg k6m cao, thi xi d6ng co chrla ca
lugng k6m vd d6ng ddng k6. trtgudn g6c cia xi ntry ldr

drlcv. c t?o ra trong qud trinh n6u.ch6y cdc hop kim d6ng
thau. Sau m6J s6 budc xir lli nhdt dinh (hlnh H.1), xi
kim lo?i vEr phi kim loqi tluEc tach ra vd phdn kim loqi

con lai duqc n6u ch6y t4o hop kim. PhAn phi kim loqi

con lai duqc gqi ld "xi d6ng" dugc luu tr0 d6 thu hbi

d6ng vir k6m th6ngqua c6c quy trinh luyQn kim [1].

Xi ld ndu, dric d6ng thau
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Bdng 1. Thdnh phAn h6a hec chinh mdu sdn
6m mln

PhAnxi phi kim Phan kim loqi

2. Meu va thi6t 6i nghi6n cuu
Ii/5u nghien c0u lA h6n hqp bd xi vir bui thu duqc

tu qu6 trinh n6u, tfiic d6ng thau ho{c ph6 lieu d6ng
trong ld d6 aftlc cec chi ti6t san phAm thuong mqi cria
lAng ngh6 dric cldng LQng Thuong. Hung Y6n, M5u
co kh6i lLpEng 20 kg vd duqc cung cep bdi C6ng ty
TNHH mOt thanh vien Vinh Phrl. lvl5u c6 mdu xdm
den vdr c6 l5n nhi6u hqt d6ng kim loai mau vdng h6ng
kich thu6c.0,1+10 mm. Do d6 cAn t6ch cac hqt ddng
th6 trLpoc khi phan tich vd xrl lf h6n hop xi vir bqri ndy
nhu th6 hien tren so d6 hinh H.1.

Qu6 trinh nghi6n dugc thqrc hi6n trong may
nghi6n bi tang tr5ng (L=250 mm, D=250 mm) tai
phdng thi nghi6m BO m6n Tuy6n khoang, TrLPdng
Dai hgc M6-Dia chet. Kh6i lugng m5u 1000 gam
cho mQt lugt nghi6n. Sdn phAm sau nghiOn duEc
rAy uot 0.5mm d6 tech cec hat kim loai d6ng. Qu6
trinh khdo s6t cho thay, thoi gian nghi6n phn hqp
45 ph(t, cho thu hoach sdn phAm tr6n rdy (lir c5c
hat kim lo?i d6ng bi det trong qua trlnh nghiiin) dat
6,8 %. Sdn ph6m duoi ray 0.5 mm dugc dua s5y'
kh6 O 90 "C vd sr] dung cho nghidn crlu ti6p vA

dLlqc coi nhu "m5u xi d6ng" cho nghi6n c0u tech
d6ng vdr k6m. MAu nay duqc l5y cti ph6n tich
Ronghen vtr ICP tai trung €m. phan tich _thi nghi6m
Dia ch6t. Ket qua XRD cho thdy trong mau k6m tdn
tai dang ZnzSiO+ vir ZnO; d6ng A dang Cu-Zn ve
oxit CUO; m6t luong SiO2 va Al2O3. Hdm luong
d6ng vd k6m rlt cao: 17,24 % Cu vir 19,26 % Zn
nhu th6 hiCn trong Bdng 1 .xi rd

B6t hydroxit kCm Ba thai Hqp kim d6ng thau

H.1. So d6 tOng qudt luu trinh cOng nghQ
xtr lli xi ld ndu. dtrc d6ng thau

Nghi n udt

Sang udt 0,5 mm

Hda tach

Xi mSng h6a N u chiy,
hop kim h6a

tt a

Cu Fe203 NIsONguy6n t6 Alzo:
0,27 0,11 3,61 1,1714,78 17 ,24
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Trong bei b6o ndy tap trung nghi6n cuu qu6
trinh t6ch, thu h6i d6ng va kEm trong mEu xi tl6ng
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3.1.3. Anh huutg cia $ 16 l6ng-rdn
Anh hudng crla ti 19 ldngh6n (UR) d6n mt1c tlQ

hda t5ch d6ng vd k6m dugc khdo sdt trong khodng
411+12t1 voi su hda tech bing HzSOq 2M trong 120
phrit d 30 oC voi su c6 mat coa ch6t oxy h6a HzOz 10
g/1. Mr?c dO hoa tach ddng vir k6m dugc tim th6y ld
tdng va dat t6i ara 95,9 % va 98,5 %, d ti lc l6ng/rin ld
5/1 d6i voi Cu vd Zn tuong rlng, hinh H.5.

3.1.4. Anh hu&ng cia nhiQt dQ hda fiich
Anh hudng c0a nhiCt ilQ hda tdch tt6n s\r hda

tan k6m vd d6ng dugc nghiBn cr?u trong khodng
30+80 "C trong khi cec th6ng s6 kh6c duoc c6 4nh
d n6ng tl6 axit HzSO+ 2lvl, chet oxy h6a HzOz 10
g/1, thoi gian hda t6ch 120 phtit vd t'i lQ L/R la 5/1,
hinh.H.6. T* c6c ket qua thu duqc nh6n th5y trong
vtng nhiQt d0 khdo sdt. t6c d0 hda tan.cia kem
tdng nhe tu 98.9 o/o d6n 99,2 %. D6i voi ddng, muc
dg hda tan tdng tu 965 o/o d6n 97 % khi nhiet d0
teng 30 oC tl6n 60 oC vir sau tl6 hdi gidm nhe khi
ting ti6p nhiQt d0 l6n 80 "C (96,3 %). Nguy6n nh6n
c6 th6 do khi nhiet d0 cao 80 oC l?rm phAn hriy nhe
H2O2 va thoet oxy hda tan trong dung dich, ldm cho
khd ningj'oxy h6a d6ng kim loai giam, hiQu su5t
hda tdch s6 gidm theo. Nhin chung, nhiCt anh
hudng tlQ khOng nhi6u tl6n mt?c flO hda tan d6ng
vA k6m; chqn nhiCt d0 hda tdch 6 mt?c 30 oC cho
thi nghi6m ti6p.theo.

100

t0 15 20

H:O: (gll)

100

H.7. Anh huing cla n1ng dA HzOz
tfii m[rc d0 hda tan Cu, Zn

K6t qu6, khdo s6t hda tach chi ra ring hoan toan
co th6 sr] dung dung m6i axit HzSO+ voi ch6t oxy h6a
H2O2 d6 hda tdch il6ng va kem trong m5u. Mt?c d0
hda tSch ddng vd k6m dat ldn luEt d mOc 97,3 % va
99.2 % d chC dq hda tSch phrir hqp: N6ng dO axit
H2SO4 2M, HzOz 20 gll, thdi gian 120 phtit, nhi6t dO

30 "c, ti s6 uR le 5/1 vir khuSy li6n trrc.

3.2. Quti trinh xi mdng h6a
Dung dich hda tdch & ch6 d9 lua chon (H2Soa

2M: HzOz 20gl1, L/R=5/1, 30 "C. 2h) tluqc didu
chinh vd pfl=3 bring NaOH d6 ket tia s5t va nh6m.
Dung dich sau khrl tqp ti6p tLrc dua di thu n6i a6ng
bdng phuong ph6p xi mdng h6a. BQt k6m srl dung
nhLr tec nhan xi mdng h6a cl6 loqi b6 cl6ng khdi
dung dlch hda tach. Qud trinh xi ming ddng xdy ra
theo phdn ung sau [3]:

Cu2"+Zn=Cu+Zn'- (2)

3.2.1. Anh hudng cila thdi gian
Anh hudng crla thoi gian t6i mrlc dO kCt tia thu

fr6i e6ng trong dung dich duqc khao s6t ti 10:60
phut. Cac ch6 da thi nghiem khec gii?. c6 dinh la

lugng bOt k6m cho v2ro l5y du g5p 1,2 lAn tinh theo
lli thuyet, nhiCt dQ phdng (30 "C) vir dung dich 0
pH=3. KAt que tn6 niCn hinh H.8 cho th5y, chi sau
30 ph0t d6ng kCtrta gAn nhu hoan toan, hi6u.su6t
dat tr6n 99 %. NBu dung dich cdn ch&a ion sat thi
n6 c0ng k,3t_ tia carng cl6ng. Tuy nhi6n t6c.d0 xi
mdng h6a sit ch4m hon, ph6i sau 60 phft s5t mdi
k6t trla hoen todn. VQy chen thdi gian xi meng h6a
pht hEp 30 phtlt cho que trinh nghi6n c0u ti6p.

ot

.= 96

o9{

9.1

90

3.1.5. Anh hu&ng cia chAt oxy h6a H2O2.

Qu6 trinh thl nghiQm khao sat inh hudng cia
HzOz d6n m0c dQ hda t6ch tl6ng vd k6m duqc
kheo set trong khoang n6ng tlQ.10+30 g/1. Cdc ch6
d6 thi nghiem c6 dinh g6m: n6ng clQ axit H2SOa
2M, thdi gian hda le,ch 120 ph0t, nhiQt d0 30 "C va
ti lC L/R Id 5/1, hinh H.7.

ChAt oxy h6a HzOz co vai trd quan trong trong que

trinh hoa tan d6ng kim lo?i, khi tdng n6ng dO H2O2

lam t5ng khd ndng hda tan d6ng vao dung dich. D6i
voi k6m, hAu nhu kh6ng bi 5nh hudng nhidu toi
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luong ch6t oxy h6a HzOz s& dqng trong thi ngliiem.
Di6u ndy c6 th6 do kem d6 hda tan trong axit ngay
trong khoang thoi gian kh6o s6t. D6i voi d6ng, khi
n6ng dO HzOz tdng tir 10 g/l lCn 20 g/l th) mrl'c d&hda
t6ch teng ttr 96,6 % d6n 97,3 %. N6u tdng ti6p n6ng
d0 HzOz tr6n 20 g/l thi mrlc dO hda tach d6ng c0ng chi
tdng nhg dqt97,4 Yo. Chqn gi5 tri hqp lli 20 gll td2O2

cho thi nghiQm ti6p theo. :

98
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H.6. Anh hu&ng nhiil dA bi mLrc dA hda tan Cu, Zn
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@ ruYEil uA cHf Bfil [Hoi[irc si]t

khodng thoi gian k6t tta tir 30 ph0t d6n 60 phrit,
hieu suet tct iria tang manh nhdt tir 92,3 % d6n 96
%. Ti6p tuc tdng thdi gian thi hiCu suSt k6t tia teng
kh6ng d6ng k6, chi dat moc cao nhet 96,7 ok.

X6t vo ndng xudt, chQn thdi gian ket tia hop ly

ta 60 phnt, hi6u su6t kct tia dat 96,4 %. Dung dlch
sau kCt trla cdn 2,2 gll ion k6m s6 duqc quay vdng
srl dr;ng tuAn hodn ldm dung dich cho hda t6ch
m6u h6n hEp btli vir xi 16

333. Anh hudng cha nhiCt d0
Nhiet do khdo s6t thay d6i tir 30+60'c. cdc

thong s6 khec giir khong a,6i & pH=7, thoi gian 60
phrit vd khu6y trQn nhg, hinh H.12.

100

97,5

95

92,5

90

a7,5

85

82,5

80
30 50, 60

\aiitd0,oc

H.12. Anh hudng cia nhi€t dO d1n hiCu suAt x6t
fia kem

NhiCt dO tdng thi hiQu suat fet tria k6m kh6ng
tang ma cdn gidm Cri mot chtlt [t so vdi. nhiet d0
phdng. Nguyen nhdn ldr do phdn ung k6t tria t6a

nhiQt. Khi ket tia d nhiCl d9 ttp 40+60 oC, hieu suSt
c6 gidm nhung tinh-th6 k6m hydroxit nhan duqc
dang hat thO hon, d6 ldng tU nhi6n nhanh hon so
vOi [6t tr]a d nhiQt d6 phdng. Qud trinh kCt trla nCn

chgn d nhiQt dO khoang 40+50 oC, thdi gian 60
ph0t vd pH=7, khi d6 hieu su5t t<6t trla k6m dat
khodng 96 %. Dung dlch sau k6t t0a kem nen s&
dung lqi cho qud trlnh hda tSch d6 tdng muc dQ thu
fr6i kcm vir gidm chi phi s6n xu6t.

4. K6t luAn

QuA trinh nghien cou nlt ra k6t luan:
> IvlSu xi va bui thu dLrqc til que trinh n5u, d[c

ddng thau cria l2rng nghC duc d6ng L6ng Thuqng,
Hung Y6n c6 chua d6ng, k6m v6i hdm luqng cao
v2r chring t6n tai cd ba dang: kim loai, hqp kim vtt
oxit. DaC biet trong m5u xi c6 l5n nhi6u hat kim loai

tl6ng th6 kich tht?6c 0,1+10 mm. D6 xu'lf tSch vd
thu h6i d6ng, k6m trlu h6n hqp xi vd bui nay thi
truoc ti6n c5n phdi tach cac hqt kim loqi cl6ng thd
bdng qud trinh nghien k6t hop sdng LPdt 0,5 mm.

San pnAm tr6n tudi (ltr c6c hat d6ng, hqp kim ddng
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c0lmronEp ru6. sd 6 - zo2o

bi det trong que trinh nghi6n) ifuqc dem Oi n5u tai

thdnh hgp kim il6ng thau; san phAm du6i ludi 0,5
mm cdn ch&a 17 ,24 o/o Cu vit 1 9,26 % Zn s6 dLtqc
dua ili hda tdch d6 thu hdi d6ng, k6m;

> Dd nghien cuu quy trlnh kCt hop: hda t6ch-xi
mdng h6a-k6t tua d6 tach, thu h6i d6ng va kem tLP

sdn phAm sau nghi6n min duoi 0,5 mm. KhAu hda
tdch srl dung dung m6i axit HzSOr voi chdt oxy !6a
HzOz; muc d0 hoa tdch dong vd k6m d4t l6n luot
g1,Z '/" va 99,2 %. Kh6u xi meng h6a d6ng srl
dung bOt k6m kim loai, hiCu su6t xi mdng h6a tl6ng
dat 99,6 %. Dung dich sau xi ming h6a d6ng ti6p
tr;c dua k6t tta thu h6i kem d?ng hydroxit, hiQu
su5t ret trla k6m ttqt 95,9 %;

> O O6u kiCn thi nghiCm llra chon, da thu tlLPEc

sdn phAm b6J d6ng kim loai d?t 94,3 %Cu vdr k6m oxit
dat 95,8 % voi muc dO thu h6i d6ng vir k6m lAn luqt
96,9 % vtr 95,1 %. Mt?c d6 thu h6i nay c6 thC cao hon
khi dung dich sau kCt trla thu h6i k6m duEc tuan hoan

l4i cho qu6 trinh hda t6ch (hinh H,1).
D6 c6 th6 fng dung vao thuc t6 sdn xu5t, cAn

nghiOn ct?u th6m:
) Nghien cou quy trinh srir dung k6t hqp sdn

pnAm n6t d6ng xi mdng h6a vd sdn phSm tr6n luoi
0,5 mm d6'n5u dtic thErnh sdn ph6m d6ng thau:

> Ti6n h2rnh thi nghiem voi quy m6 pilot d6
hoirn thi6n che dO c6ng nghQ;

) Tuy nhi6n ddy m6i ld k6t qud buoc dAu nghiBn

cuu & quy m6 phdng thi nghiem, tap chung vao viec
thu hdi d6ng va kem trong m5u xi, chua nghi6n cuu
ve hanh vi cia c6c tAp chAt. D6 drp dqng quy trlnh nay
viro thuc t6 cAn thi nghiQm d quy mO lon hon va
nghion c*u them su pnan b6 cria tap ch6t khi diAu

chinh dung dich hda tach d pH=3.D

TAI LIEU THAM KHAO

1. Ahmed 1.M., Daoud, J-A. (2012). Leaching
and Recovery of Zinc and Copper from Brass Slag
by Sulfuric Acid- Journal of Saudi Chemical Society.

2. Abdel Basir S.M., Rabah M.A. (1999).
Hydrometallurgical recovery of metal values from
brass melting slag-Hydrometallurgy, 53: 31-44.

3. Timur S., Gurmen S., Orhan, G., Arslan C.,

Duman l. (2000). Beneficiation of brass ashes-
Developments in Mineral Processing, 13:27 -33.

Ngdy nhin bdi: 1206/2020

. Ngiy g&i phin biqni 18/07/2020 
-

Ngiry nhfn phdn biQn: 25h 1/2020

Ngiy ch6p nhQn ding bii: 10/12/2020

Tr) kh6a: d6ng thau; xi ld nAu d6ng; ndu, dlc
d6ng thau; thly luyQn

(Xem ti6p trang 62)

l0

50



> K6t qu6 nghi6n crlu tr6n co th6 ap dung d6 tinh
toSn ddng dien rd trong c5c mang diQn h6n hop kh5c
c6 trung tinh cach ly (mang AC/DC lT).O
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Tftich nhiCm phip lf cia oic t5c gii biri bito: Cdc

6c gid hoen bdn chlu trach nh6m ve cac sO ti1u, n j
dung dng b6 trong bdi b6o theo LuQt 86o chi ViQt Nam

T6m tit: Biti b6o trinh bdy mQt S k6t qud nghi,n
cuu ve ddng die. n rc trcng doqn mqch xoay chidu tdn
so cdng nghiep cia mang di6n h6n hEp md trong que
trinh chuyen ti6p. LAn dAu ti6n, quy luQt bi6n thi6n cla
ddng diQn ro trong mqng diQn h6n hW md Cltry nb td
bdng bi6u tttux phdn tich. Cdc bi6u thtc nity ld chung.
cho phep tinh ben ddng rc trong ca qud trinh nh^t thoi
ve che d0 cai dAt.

Calculate the leakage current in the AC
circuit part of the mixed mine electrical

networks in the process mode

c0irc I{GHTEP m6. sii o - zozo

CO ]fii UA GO OIEil M6

ilGHIEN criU Ou[ TBir'rH..
(Ti6p theo trang 58)

Trich nhiQm phdp lli cria ciic tiic gid bii b'iio:
Cac titc giit hoen ba)n chiu trdch nhiQm vE cdc s6
li6u, n6i dung c6ng b6 trong bei beo theo Ludt 86o
chi ViCt Nam t

T6m tit: Bdi b6o gioi thiOu.kil qud nghi,n 40-u
qud trinh x& li,t6ch ve thu hdi k1m, ddng tir h6n
hqp g6m xi vd bui sinh ra tb qud trinh ndu. (!uc
cl6ng thau d ldng ngh1 CIic d6ng L6ng ThLrong,
Hung Yen. Que finh xi mdng hoa ket fia thu h6i
d6ng trong dung dich sau khi kht:p sat vd nh1m o
pH=3,0 bdng bOt kdm kim loai cho hieu sudt thu hdi
dat 99,6 %. Dung dlch sau xi mdng h6a d6ng duoc
trung hda v6 pH=7 dO k6t tia k1m hydroxit. ilur d6
thu h1i kam dat trdn 96 %, dung dich cdn lqi sE
tudn hodn lqi cho qu+ trinh hda ftch.

Studying the process of separating and
recovering copper and zinc from the mixture
of slag and dust from LQng Thuqng copper

smelting furnace, Hung YGn

The article introduces the research results
of the process pf separating and recovering
zinc and copper from a mixture of slag and
dust generated from the copper casting and
cooking process in the bronze casting village
of L6ng Thuong, Hung Y6n. The precipitation
cementation process recovers copper in the
solution after reduction of iron and aluminum
at pH=3.0 with metallic zinc powder for the
recovery efficiency of 99.6%. The solution
after copper cementation is neutralized to
pH=7 to precipitate zinc hydroxide. The recovery
rate of zinc reached over 96%, the remaining
solution will be circulated to dissolve.
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SUMMARY

presents some results of
research on leakage current in the industrial
frequency AC circuit section of the mixed mine
electnc network in transition process. For ihe
first time, the law of variation of leakage cunent
in a mixed mine electric network is described
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