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8ai bdo gidi thiéu két.qud nghren cifti Gud trinh hoa tdch xuc td¢ thdi Cu0-Zn0-Al,0, cda qud triith chuyén héa CO
nhiét dé thdp- b&ng nﬂd, sdui d6 tién hanh dién phan thu hoi Cu, Ké’t qud cho thuy qud trmh hoa tdach bdng acid sulfuric
(H50) nonqg dé acid-1 M; tirong thoigicn 3 Gio ¢ho két gud t6t tai nhiét 46 50°C, ty 1é rdn/Idng = 5%. Cukim logi duoce thu
héi hogntoanbéng. qud trinh diéh.phdn sau 7 gio voi diéu klén mdat d6 dong 3,5A/dn,

Tirkhéa: Xuc tée théi chuyén héa.€O nhiét do thdp, hod tdch, H,SO, HNO,, dién phan, thu hai Cu.

1. M&diu;

Lu2: chon ¢ong; nghé phi hop-dé xit Iy xa¢ tac
thak rin dang Javan dé dudgc nhiéu- nha khoa hoc
trongivangoainudc quan tam; Xide tacthai cdn phai
duocthu.Bidi va xly: can than trudé Khithai ra moi
teudmg $1, 2).-Cac nfidmay Pam Phi:My vaCa Mau,

Lo déu Dung, Quit-di vao hoat ddng#i% va dang

thi samdt lugng xuc tictha) 91,86 vay cdn-co cic
bign phip xi Iy thichihgp:-Quéatrinh chuyén héa €O
nhiét 4o thap [a guadonb s duhgiirong:nha may
-dam-rhim:chuyénthéa €O Binghoi-nude sit-dung
hé xic tac€uO-ZnO-ABO, xtic tac Nha:méy, Dam
Phi-My -6 thanh phan: CuO 45 -55%, Zn0 25 - 35%,

ALO, 5 - 15%, CuCO, 2 -'5%). Sau mét thai gianTam.

-viec, xuc tacibi mét hna’tﬁtinh do cncqché;phu‘!bé mat,
bi ngd doc béistap ¢hat hodc bj-chuyén pha. Xuc tac
thdi{sau 5ndm sif dung) ¢Ua-qué trinh:nay:chidia mdt
IfongiCu Ién khéng th&-chén 1ap vi anh hudng dén
mbi trudng TCUO ¢6 thé gay doc vai phdi, mang co,
néu tiép xac¢ véi CuO trong mot thdi gian dai cé thé
gy hai cho co théingudi), vi vay lugng Cu trong xdc
tac thai cdn duogc thu héi, 1ai s dung.

Qua trinh thu héi kim loai tir xic tac thai thudng
dugc tién hanh bing qué trinh hda luyén va thly
luyén. Quaé trinh thay luyén than thién vai méi trudng
hon va chi phf thdp han nén chiém uu thé [3]. Tac
nhan hoa tach cé thé 13 dung dich kiém (ammoniac,
mudi amoni, NaOH, Na,CO.,...), acid vé ¢d (sulfuric,
hitic va hydrochloric acid...) hodc acid hiru ¢o
(tartaric, oxalic va ¢itric acid...) [1]. Qua trinh hoa

tach dé thu kim loai tirxuc tac théi bang acid vb co la qua trinh
hay dugc st dung:nhat [4). Trude khi tién hanh hoa tich, xtc
tac thai thuong élirgic x(t iy, nhiét dé loaibé cde, hydrocarbon va
ot s6 tap chat khae, nhiim tang cudng hiéu qua hoa tach [5].

Viéc nghién citu cong, nghé thu héi kimiloai tif xdic tac thai;

13n vifaeé y nghia dy thuyét vifa ¢6 y nghia thuc té, gop phan'
bau vé mMoi tru‘::ing va thu hn: kIITl Iaal tir chﬁt thai rin. Tmng

.....

SUf dung xuctar_; théu :;ua nha may Igc dau vé; tlw héi Ni ti nha,.

méy dany [6]: Qua trinh-thuhéi Cutir xdc tac thai clia nha miy
dam chua dugc nghién clu. Bai bao trinh ‘bay két qua nghién
¢ty £ong. nghé thiy luyén (hoatan xic tac thai Cu-ZnO-AL0,
ctia:qud trinh ¢chuyén héa €O nhiét dd-thép trong acid), sau d6
ti€ri'hanh dién:phan thu héi:Cu. Bay 1a mét trong nhiing céng
nghé c6 tinh kha thi-cao:vifa ti€t kiém nang lugng, vira bao vé
moi trudng.

2. Thuc nghiéni

Xidc tac trudé khihda tach duge nghién tdi kich thudc
0,5mm, rung & 800°C trong 3 gid. Qua trinh hoa tach xuc tac
thai chira Cu dugc thuc hiéri vdi acid-sulfuric va acid nitric néng
d6 0,5 - 2M, tif nhiét 46 phong dén 90°C, trong khoang thdi
gian 1 - 3 gio va ty 1é ran/léng: 3 - 6%. Dung dich héa tach thu
duoc sau khi loc dugc dém dién phan. Mat do dong gidi han
cha qua trinh dién phan dugc xac dinh trén may do dién hda
Potentiostat/Galvanostat {Autolab PGSTAT 302N). Qué trinh
khdo sit duong cong dién héa dugc thyc hién trong binh
do dién héda b'@',ﬁiéﬁ cye vai dién cuc doi platin, dién cuc lam
viée bang déng va dién cuc 5o sanh calomen. Trong qué trinh
nghién cu dién phan, dién cuc anode dugc ché tao 1 thép
khéng gi, cathode bang déng, mach dién phan ¢6 mac thém
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a: Khéi lugng dong két tha trén cathode dung dich
dién lugng ke (g);

HOA - CHE BIEN DAU KHi ™
dién luang ké déng dé xac dinh hiéu suat dong dién. B 4
nguodn dién 1 chiéu ¢6 chic ndng 6n dinh dong dugc sur '
dung trong khao sat qua trinh dién phan. It
. s
Hiéu suat dong dugc tinh theo cong thic: K;!
0= 31,785 x m, x100 % ol
ax(C !
Trong do: g
m_: Khdi lugng dong két tua trén cathode dung dich ﬁ
dién phan (g); e
g
:

C: Trong lugng duong lugng cta kim loai lam cathode

. "]_:“ = = e

= 31.785. ﬁ_ .

Hiéu sut thu héi dugc tinh theo cdng thic: ey ieleiibdy

-m’ 2100- % Al = 3,57%
n 94 = m_

Trong do:

m: Ham lugng déng trong dung dich ban dau (g/);

m": Ham lugng dong trong dung dich sau dién phan

(g/l).

Ham lugng déng trong dung dich dugc xac dinh béng
UV-Vis tai budc séng 805nm [7]. Xtc tac thai va phan ba
c¢on lai phan tich dac trung bang phuong phap XRD (thuc
hién trén may D8 Advance - Bruker) va FESEM (thuc hién
trén may Hitachi 54800) dugc két ndi véi EDX (trén may
JEOL - JED 2300).

Pudng chudn UV-Vis cia Cu®* khi ¢6 mat Zn* dugc
thé hién trén Hinh 1.

ee | 858}

3. Két qua va thao luan
3.1. Ddc trung xuc tdc thai trudc va sau khi nung

Xuc tac thai 1dy ti Nha may Pam Pha My trudc va sau
khi nung dugc tién hanh chup anh SEM, phan tich thanh
phan héa hoc bang EDX va thanh phan pha bang XRD. Két
qua dugc trinh bay trong Hinh 2, 3 va Bang 1.

Cuka

vy =0,0671x + 0,0645
R?=0,9998

Courits

15
Cu®* (g/1)

Hinh 1. Dudng chudn UV-Vis aia (u™* khi cé mdt 2+ duge xdc dinh
d budc song 805nm
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Hinh 2. Anh SEM vi phd EDX ctia xic tdc trudc (a) va s
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Bdng 1, hank phin xie tdcthd trnsdeva sdu khi sung {tinh theo EDX, do cho cd¢ nguyén 65 ¢ ham ligng lin hon 1%)

% khéi lugng
Cu

¥ t& thail nghidna 1 : 31,07

Xoe tag thiknghién2 32,26

$ue 44 thii dghiéa3 28, 29,02

Toubsg bisihy _ 30,78
X0t t46-thdi nung - Highiény 41,11
Yeac xa¢ thai nung -nghidn 2 39,94
X(¢ tic#hdi nupg « nighién 3 43,12

Anh. SEM"cho thdy xuc téc thai bi thidu két
va ¢O motlugng Idn ¢6¢ bam trén bé mat, day
1a nhitmg nguyén nhan quantrong nhét gay mat
hoat tinh xdc tac. Ham Idgng C tinh theo EDX 13
26,42%. Dé tang kha ndig khuéch tan cua acid
vao phia trong hat xt¢ tac, ¢an loai bd ¢6¢ bang
¢éch nung. Sau khi- nunhg ham lugng C giam
xudng cons5,4% (Bang 1),

Giar 48 XRD ¢ho thiy ngoai 3 thanh phép
CuO-Zn0-A).0,, trong xdc¢ tac thdi con tdn tai

23
. pha CuAlO,. Nhu viy, figoai nguyén nhan mat
RO ... .. S hoat tinh do tao ¢&¢, mét nguyén nhan mat hoat
TR S Ratvoy ik S TR s e e e 2nil | tihh khde 6 thé ke dén la sy tuong téc cda CuO

v6i ALO, détao thanh CuAlLQ,, Sau khi nung, pha
Al,O, trong xtc tac thai khéng eon, c6thé & nhiét
do caospha:nayda bi chuyén sang'dang CuAIiO;
theo phan Crng:

ARLENAE

Cu0 + ALO, = CuAL0,

3.2. Nghién ctru qud trinh hoa tdch bing.acid

|.|%1:|; g

.|| 3.2.1. Nighién ciu.dritr hubageda néng do acid
: I : IELEA LS Nhom tic gid da nghién cttu qué trinh hoa
g ' tach’bdng acid sulfuri¢ véai néng dé acid thay d6i
| L L . 10r0,5 - 1 - 2M, didu kiéh hoa tach & nhiét 46 50°C.
h__“_m_;_mm_m_h sk Két qua cho thdy, khi ting ndng &6 acid tu 0,5
T L el . e 10 150 SRS S e e o)L dén 1M, do-hoa tach, tang 16n dang ke, tiép tuc
tang nong-do acid: lén 2M.dd hoa tach hau nhy
iﬁhﬁng tang, i vay n&ng;ﬂf:} acid M duagc lua

Diukiénthba tich: S0°¢ chon Ehnrqéc nghién-ciuitiép theo (Hinh 4).

‘4.'
L

-lﬂllll#lll:ili“i

3.2.2.Nghién ctu dnh hudng cua ty lé ran/1dng

II n 35 trong Hi,nh;-S-.E!iéLf::kién hoa tach & nhiét d6 50°C,
| A6ng dOH,50; 1M, ty:1¢ rAn/Idng t 3 dén 6%.
e M

8.5M Ty 1& rén/ldng thap, lugng xuc tac thai it nén
7 Hinh 4.fnhhing sio ndng 86 acid 86 gud trink hoa tdch lwong Cu thu héi dugc thap. Khi tang ty & ran/

—— ofvmui-soazots 37
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30 piéu kign-hoatach: H;50, 1M, 56°C-

25
20
15
10
5
0 R

Rinldng=3% Rén/éng=4%  Ran/iong=3% Rén/long = 6%

Cu*(g/l)

#

Hinh 5. Anh huing cia ty:16 rdn/1ong dén qud trinh hoa tdch
Béng 2. Anh huting cla logi acid dén khd ndng hoa tdch
Tylé Nhiétddé Thaoigian

Loaiacid ran/long hoatach hoatach g/l Cu*
(%) °Q)  _(gio)
H,S0, 1M 5 50 3 26,41
HNO, 1M 3 50 g 24,25
| cHcooHIM 5 50 3 3,35

1dng 1én 6%, lugng Cu thu dugc giam, diéu nay c6 thé

gidi thich do 3ty 1é nay lugng chét ran tang lam tang mat
d6 ran trong dung dich dén téi gidm kha néng tiép xdc
gilfa xGc tac thai va dung dich hoa tach do vay lam giam
hiéu qua hoa tich. K&t qua cho thay &ty 1& ran/iong = 5%,
lugng Cu thu dugc cao nhat.

3.2.3. Nghién ctru dnh huéng cua loai acid

Tién hanh hoa tach trong cling diéu kién ty 1é ran/
ldng, nhiét do, thdi gian hoa tach, st ‘dung cac acid
khac nhau. K&t qua trinh bay trong Bang 2, Trong 3 {oai
acid st dung, acid sulfuric cho hiéu qua tach tét nhat.
Acid acetic hiu nhu khong hoa tach dugc Cu & nhiét
doé thap.

Phan ba thai rin sau hoa tach dugc phan tich bang;
SEM-EDX, két qua duoc trinh bay trong Hinh 6 va Bang 3.

Sau khi'hoa tach ham lugng Cu trong ba thai giam di
dang ké, luong Cu con lai 1a 2,31 - 2,44%. Can bang vat
chéat cha qua trinh hoa tach (xac dinh theo EDX) dugc trinh
bay trong Bang 4.

Nhu vay qua trinh hoa tach da tach duogc > 98% lugng
Cu trong mau xuc tac thai.

Gian dé XRD cua mau ba thai sau qua trinh hoa tach
dugc trinh bay trong Hinh 7

Sau qua trinh hoa tach ¢ 77 Q va Zn0O khong
con, chiing té CuOva ZnO dal I n het, mau ba thai
chi con ton tai pha CuALO,, day | | _ring doi béen. Ket

qué nay cang phu hap vOi két qua phan tich EDX (ham
lugng Cu trong ba thai van con 2,31 - 2,44%).
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Bdng 3. Thanh phin bd thdi sou khi hda téch bang H S0, va HNO  (tink theo £DX)
% khdi luong
Al Cu in S O
843 2,37 18,40 4,03 41,77
1 S.ﬁ? 2,45 21,70 2,68 40,44
12,50 2,12 18,52 2,82 41,95
12,20 2,31 19,54 3,18 41,39
20,66 219 25,48 0,00 37.34
21,72 2,43 26,86 0,00 36,96
22,04 2,70 26,45 0,00 39,29
21,47 2,44 26,26 0,00 37,86
Béng 4. Gén bing vit chdt cla quid trinfi hoa tdch (tinh tir két gud EDX)
¥Khéi lugng mau (g) % Cu Cu (g) % Cu bi hda tach
e tic sau Lnun-'g 5 41,39 2,07
B3 thdi H,50, 1,342 2,31 0,03 98,55%
B3 thai HNO, 1,31 2,44 0,032 98,45%

Khnoa Hag hoc, £x hoe Khaa hoo ty nrsin, B hoc Qudc gra Ha b
ANCE-Brnuet - Miu nuc 1 S%Cu-500C-H 50, - 1M
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Winks 7. Gidn 06 XRD mdu b tha qud trinh hoa tach blng H 50, vi HNO,

30 Diéu kién hda tach: H,50, 1M
5
g2 | 1gid
2 .
: & 15 B2 gic
g‘:‘ S 10 3 gid
| . " q n
7 8 25¢C 50°C 90°C
ith bdng 4,50, N Hinh 8. Anh hising cig nhigt 35 va thid gion i tdch

3.2.4. Nghién cuu anh hudng caa nhiét dé va thai gian
hoa tdch

Anh hudng ctia nhiét d¢ va thai gian hoa tach dugc
trinh bay trong Hinh 8.

Thadi gian hda tach tang, lugng déng thu dugc
¢ing tang nhung khéng nhiéu. 0 nﬁhiét d6 thap dudi
50°C, qua trinh hoa tach khong bi anh hudng nhiéu bdi
nhiét d, tuy nhién khi tang nhiét 46 1én 90°C qua trinh
héa tach giam. Két qua tuong tu cting dugc LM.Ahmed
va ¢ong sy cong bd [8]. Didu nay c6 thé gidi thich do &
nhiét d4 cao, Zn bi héa tan sé bi polymer hda va thay
phén, lam giam hiéu qua qua trinh hoa tach. Qua trinh
hoa tach & nhiét ¢ 25°C cho hidu qua thu hdi Cutuong
ty nhu & 50°C, nhung d6 nhét ¢da dung dich cao hon,
lam qua trinh khudy trdn khé hon. Khi tién hanh trong
phong thi nghiém & lugng nhé, dnh huéng cla dd nhot
khang 1an, tuy nhién, néu tién hanh & quy mé 1Gn hon,
dd nhét sé Anh hudng dang ké, vi vay nhiét dd S0°Cvan
duoc chon la nhiét d6 thich hgp cho qua trinh hoa tach.

3.3, Nghién ciru 3ién phdn thu hoi Cu tir dung dich da
hoatdach
3.3.1. Xdc dinh mat d6 dong t6i han vdi dung dichméphong

Pé tim duge mat do dong dién hgp ly trong qua
trinh dién phan nhdm tac gia tién hanh do dudng cong
phan cuc ctia cac mau trude khi tién hanh dién phan.

T dudng cong phan ¢cuc nhan thiy mat dé dong
t&i han d6i vai dung dich hda tach [3 0,07A/cm? hay 7A/
dm2. Vi vay, dé ddm bdo hiéu sudt cao cho qua trinh
dién phan thu héi déng, qua trinh dién phan dung dich
hoa tach xuc tac thai dugc tién hanh vdi mat do dong
< 3,5A/dm2

39 3
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Bdng 5. Anh huding ciia mat d6 dong tdi hiéu sudt dong va higu sudt thu héi Cu

Dung dich Hiéu suat dong Hidusustthu '’ v) ]
dienphan&matdd  mtréncathode  mg, trén cathode Ham lugng Cu®*  Ham u %) I "

dong (A/dm?) dién phan (g) dién lugng ké (g)- ¢ (%) ban diu (g/1) con iyl TI
Dc=3,5 9,79 11,901 82,34 26,40 | B 96,51
Dc=3 8,82 9,113 96,80 26,40 1R9 80,34
Dc=2 6,69 6,780 98,76 26,38 Qi 658 | |

#

3.3.2. Nghién ctiu dnh huéng cia mat d6 dong toi kha nang
thu héi Cu tirdung dich da hoa tdch

Tién hanh qua trinh dién phan & mat d6 dong 2 - 3va
3. 5A/dm? tai nhiét dé phong, két qua thu duoc sau 6 gio
dién phan dugc trinh bay trong Bang 5.

Khi mat d6 déng dién ap dit vao binh dién phan tang, 51‘3’; i prmera R R
luong déng thu hdi ting lén dang ke, thé hién qua viec |"""“
tang hiéu sutthu héi déng (n), diéu nay pht hop véi dinh
luat Faraday ctia qua trinh dién phan. Khi mat dé dong
dién phan tang, dién lugng qua mach sé tang len. Do dé,
luong déng két tda lén dién cuc cathode ty & thuan voi =
dién lugng qua mach, sé tang Ién cung vdi viéc tang dong
dién phan. Tuy nhién, khi ting mat do dong dien phan,
hiéu suét dong sé gidm do trong cung mot khoang thdi
gian dién phan, khi dién phan & mat do dong cao, luong
ion déng sé gidm nhanh, dan dén mat d6 dong gidi han
cha qué trinh dién phan sé giam, qua trinh giai phéng o | b
};Edru c6 thé dién ra lam gidm hiéu suat dong dién phan 8 4 —_— g?an (qid) 6 8 |

ong. L

Hinh 9. Buéng cong phdn cc trong dung dich md phdng vdi nng dg G’ = 30/ )

—— Dc = 3,5 A/dm’ I
—@— Dc = 2 Afdm’

3.3.3. Nghién ctru Gnh hudng cta thdi gian dién phan

100

Anh hudng chia thdi gian dién phan dén kha nang thu

héi déng ti dung dich hoa tach xdic tac thai dugc trinh
bay trong Hinh 10va 11,

Hiéu suat thu héi clia cdc mau dién phin ting dan
theo thdi gian. Theo dinh luat Faraday, lugng kim loai két
tua & dién cuc cathode ty & thuan vdi luong dién tich qua
mach, do do ty lé thuan véi thai gian dién phan. O mat
dé dong 3,5A/dm?, sau khoang thdi gian 7 gig dién phan

-k nr e " [l ) -2 3 E
hiéu suat thu hai dong dat cao nhat (~ 100%). Th 1i gian (gig)

% thu hoi

- —8—Dc=35 A/dm’

—@— Dc =2 Aldm?

L

K&t luan Hinh 10. Anh hudng cia thoi gian dién phdn dén hi*., sudt thu hdi GP*

- Nhoém tac gia da nghién clu qua trinh hoa tach
xtic tac thai cha qua trinh chuyén hoa CO & nhiét d6 thap
ctia Nha may Bam Phu My bang acid sulfuric, sau do dién
phan thu héi dong. |

- Cac didu kién thich hgp cho qua trinh heca tadh |
H,SO, néng d6 acid 1M, trong thai gian 3 gids tai .0 ¢ty
& rin/ldng = 5%, ham lugng Cu?* thu dugc dat 26 1

_ A0  DAUKHI- SO 412016
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- Qué trinh dién phan Vi mat dd dong cang cao thi
‘-“cljf" hidu sudit g Gang gidm va hidu sust thu héi ddng cang
SO W coo.Sau 7 gid dién phan 6 3t 80-dong 3,SA/dm? hiéu
6  y sudtthuhbidéng dat~100%.
:Z: - Cackét qud nghién clu cho thiy c6 thé hoa tach

& ten98% lugng Gu trong xiic tac théi va thuhdi gan 100%
lugng Cu treng dung dich da hoa tach.Daya qua trinh
¢6 trién vong, tuy nhién dé c6 thé dp-dungitrong cdng

___-___H‘ \ nghigp cintiép tug nghién cluitai su dung:acid sau khj

—  yt dién phan.

Cong trinh dugc thyc hiés véi sy hb.trg kinh phi clia
a6 tai "UK Institutional Links (Réf 17271,1746)" €am on
Nha may Dam Phi My da ¢und cdp:xde tac thai cho dé tai.
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Recovery of copper from spent .q;@t@l’lys’r of low temperature
water gas shift from Phu My ferdilizer plant
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Ngiiyen Thi Kim Anh’, Nguyen Thi Phuong’
Dang Trung Pung’, Mai Thanh Tung’
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The paper préseéiits the results of leaching:Cu0-Zn0-Al0, spent:catalyst of Jow temperature water gas shift by
acid and then electrodepositing.the deaching solution torecover.copper.it was found:that the suitable.conditions
| forcopperiedchiiigdromiow temperature water gas shift's spent catalyst are at 505C.with IM:H SO, and solid/liquid
tatio oF 59%. Capperwas totally recoveréd:after 7Hours with.a cuirent dénsity of 35A/dm?’,

' . Kay words: Low temperature water gas shift's spent catalyst, leaching, H,50, HNOy, eléctrolysis, copper recovery.
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