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SPRACOVANIE SALMIAKOVEHO STERU
A VYROBA OXIDU ZINOECNATEHO

Jarmila Trpéevska, Jana Piroskova, Emilia Smincakova,
Martina Laubertova, Hedviga Horvithova
Technickd univerzita v Kosiciach, Hutnicka fakulta,
Katedra nezeleznych kovov a spracovania odpadoyv, Slovensko

FLUX SKIMMING PROCESSING
AND PRODUCTION OF ZINC OXIDE

Jarmila Trpevskd, Jana Pirotkova, EmiliaSminddkova,
Martina Laubertovs, HedvigaHorvathova
The Technical University of KoSice, Faculty of Metatlurgy,
Department of Non-Ferrous Metals and Waste Treatment, Slovakia

Salmiakovy ster je odpad, ktory vznik4 pri procese mokré-
ho kusového Ziarového zinkovania (MKZZ). Ide o $pecificky
tdpad, ktory je zaradeny do kategérie ,N* nebezpeény od-
pad. Vznikd désledkom reakcie tavidla so zinkovou taveni-
fiou. Tavidlo je tvorené chloridom aménnym, tj. salmia-
kom. Do tavidla sa tie? priddva malé mno#stvo glycerinu
iho peniaceho ¢inidla. Chlorid aménny sa v priebehu zinko-
fanln odparuje a tieZ reaguje so Zelezom, oxidom zinku
i ¢inkom. Vysledkom je, Ze tavidlo strica postupne svoje
Vlwstnosti a musi byt z hladiny roztaveného zinku odstrane-
1. Odstratiovanie musi byt désledné, aby sa minimalizova-

Wi ruchytenie zinku v odstrafiovanom tavidle., Salmiakovy

#8181 v praxi odstrariuje pomocou naberaca (obr. 1) v uréi-
Heh Casovych intervaloch (kazdé 4 hodiny, resp. 8 hodin,
* sivislosti od prevadzky), Salmiakové stery (obr. 2) sa zhro-
#tluji a ndsledne ich odovzdavajui spolocnosti, ktord je
Sptiviiend nakladat s nebezpecnym odpadom za poplatok.

= | (hlstrariovanie opotrebovaného tavidla
= el flux removal

Flux skimming is a waste generated from the wet hot dip
galvanizing process (WHDG). This specific waste is classi-
fied as hazardous waste (“N” class), The waste results from
the reaction between flux and molten zinc, Flux usually
comprises of a mineral called sal ammoniac. Flux also con-
tains a small amount of glycerin as a foaming agent. Sal
ammaniac is evaporating during hot dip galvanizing and
reacls also with iron, zinc oxide and zinc. As a result the
flux gradually loses its attributes and must be removed
from the molten zinc surface. The process of flux removal
must be precise so that zinc elimination from the bath to-
gether with the flux removed is minimized/avoided. In
practice flux skimming is removed from the batch using
aladle {fig. 1) at specific time intervals {every 4 hours, resp.
8 hours, depending on operation). Flux skimming (fig. 2) is
collected and then disposed through a company author-
ized to treal/manage hazardous waste for a fee.

Qbr. 2 - Salmiakovy ster
Fig. 2 - Flux skimming
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‘Technolégiu MKZZ v ramci Slovenska realizuje iba jedin4 |
spolocnost Kovotvar, v.d., Kity. V Ceskej republike proces
MKZZ vykondva spolo¢nost ALKA Holding, sro.
Chotébo, spolo¢nost OPP Policka, a.s. a spolo¢nosl ER-
LEN, s.r.o., Fulnek. Celkovo podiel technolégie MKZZ
v Burépskej tnii je velmi maly v porovnani s procesom su-
chého kusového ZZ. Na zaklade informécii z AGA (Ameri-
can Galvanizers Association) v USA tento podiel dosahuje
az 20%.

Spracovaniu tohto odpadu sa nevenuje pozornost ani na
teoretickej trovni a nerealizuje sa ani v praxi. Tento odpad
obsahuje priblizne 40% zinku a konci na skladke nebezped-
nych odpadov. Bohaté zinkova ruda pritom obsahuje 10 aZ
15% zinku. Salmiakovy ster okrem zinku obsahuje aj chlo-

ridy, resp. oxochloridy, ktoré si pritomné aj v injch odpa-
doch (okrem salmiakového steru) vznikajticich v procese
siarového zinkovania (napr. zinkovy popol). Ich odstrne-
nie je velmi ddlezité pre vyrobu kovového zinku alebo oxi-
du zinonatého. Na odstrafiovanie chloridov méZu byt po-
uzité pyrometalurgické, hydrometalurgicke procesy, alebo
ich kombindcia. Pyrometalurgické procesy su vhodnejsie
pre odpady s vicSou zrnitostou a s niz¥im obsahom chlori-
dov, pretoze pri vyssich teplotich dochédza k ch vyparova-
niu a zéroven k strate zinku, ktory je vo forme chloridov.
Hydrometalurgicky sposob odstrafiovania chloridov je
vhodnejsi pre jemnozrnni frakeiu s vy$sim obsahom chlo-
ridov. Po lihovani v kyslom alebo alkalickom prostredi sa
zinok nésledne vylutuje z roztoku vo forme kovového zin-
ku alebo vo forme zliCenin.

EXPERIMENTALNA CAST
ANALYZA VZORIEK

Cielom experimentov bolo realizovat hydrometalurgickeé
spracovanie salmiakového steru s cielom ziskania predaj-
ného produktu. Stadiu boli podrobené salmiakove stery
z dvoch prevadzok (VZ1 - slovenska prevadzka a VZ2 -

teska prevadzka). Dodané vzorky boli upravené drvenim
a mletim. Vzorky po mleti sa vyznatovali zrnitostou d <
1,25 mm. Pre ziskanie homogénnej vzorky sa uskutoénila
kvarticia. Z kaZdej prevadzky sa analyzovalo 20 vzoriek. |
Prvkové analyza sa uskutonila metédou AAS. Zo ziska- |
nych vysledkov chemickej analyzy (vid Tab.1) vyplyva, ze |
majoritnym prvkom v oboch vzorkdch je zinok s priemer- |
nou hodnotou: VZ1 = 46,64% Zn a V72 =43,94% Zn.

Dodané vzorky sa li$i a nie len v chemickom zlozeni (hlav-
ne obsah chloridov). Vzorka VZ1 bola na povrchu mazlavé,
hygroskopicka, s vyssou hustotou ako vzorka VZ2. Vzorka
V72 bola such4, s pérovitym povrchom. Rozdiely suvisia
s technologickymi podmienkami prevadzky (odli$na perio-
da odstrafiovania opotrebovaného tavidla, teplota zinkové-

ho kipela a pod.).

I Slovakia wet methad of hot dip galvanizing process is
only applied in Kovotvar, v.d., Kuty. In Czech Republic this
technology is used in companies ALRKA Holding, s.ro.
Chotébot, OPP Policka, as, and ERLEN, s.r.o, Fulnek, In
European Union, compared with the dry method of a batch-
hot dip galvanizing, WHDG is used to a very small extent
only. Based on information by AGA (American Galvanizers
Association), in USA the wet method of hot dip galvanizing
represents approx. 20% of operations.

PFlux skimming processing is neither discussed in theory
nor it is realized in practice. The waste contains approx.
409% of zing, yet it ends up in hazardous waste landfills. Al
the same time a rich ore contains approx. 10 o 15% of zinc
only. Besides zinc, flux skimming further contains chlo-
rides, resp. oxychlorides that can be also found in other
wastes generated from the hot dip galvanizing process {e.g.
zinc ash). Their elimination is very important for manufac
ture of metallic zinc or oxide zinc. Chlorides may be elimi
nated using various pyrometallurgical or hydrometaliurgi
cal processes {or a combination thereof). Pyrometallurgical
processes are especially suitable for wastes with higher
grain-size and lower content of chlorides, as they are evapo
rating at higher temperatures ai 1d zine is lost in the form ol
chlorides. On the other hand hydrometallurgical processes
for elimination of chlorides are more suitable for fine
grained wastes with higher content of chlorides. Following
leaching in acid or alkali environment, zinc is recovercd
from the solution in the form of metallic zinc or various
zinc compounds.

EXPERIMENTAL PART
SAMPLE ANALYSIS

The goal of experiments was Lo carry oula hydrometallus
gical processing of flux skimming in order to obtain a sale
able product. Flux skimming samples from two differcnl
operations (VZ1 - Slovak operation and VZ2 ~ Czech op
eration) were subject to examination, The samples were
pre-treated by crushing and milling. The grain size reachal
after milling was d < 1.25 mm. Quartering method was ap
plied to get homogenous samples, 20 samples were tested
from each operation. The element analysis was carried ol
by means of AAS method. From the results of chemicl
analysis (see Tab. 1) it is obvious that the major element Iif
both samples is zinc {at various content shareh: VZI
46.64% Zn and VZ2 = 43.94% Zn.

The samples examined not only differ in their compol
tion (especially the content of chlorides). Sample VZ1 wii
slightly sticky on its surface, hygroscopic and had highei
density than sample VZ2. Sample VZ.2 was dry and porous
The differences closely relate (o technology conditions ol

 the operation (different period of used fluxremoval, i

. bath temperature etc.).
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Tab.T - Chemické zloZenie vzoriek salmiakového steru

Tab.1 ~ Chemical composition of flux skimming samples

moflééf L - ."Vz_ork'ﬁf - Obsah 'é.tanr_)s'fen}"féh- prvkov [%]/ —‘
Sample | ample | - Content of selected ef__e_"__mw?ii's il
V?] Zn .: _.; . . .:_::_..:._: ::_; Zn _ Cl | .. Fe .. 'Ali'-::' : Pb I z\zjf;kf
20.42 | 26,10 | 0.04 43.60 | 31,94 0.14 0.29 0,08 23.95
4678 | 27.73 | 0.03 0.14 | <LoD 25.32 44,20 | 34.82 0.14 0.20 0,02 20.62
45.73 | 27.73 0.04 0.15 | <LoD 26.35 44,40 | 35.46 0.17 0.14 | <LoD 19.83
49.86 | 2596 | 0.03 0.14 | <LoD 24,01 45.87 | 3546 | 0.14 0.15 | <LoD 18.38
44,59 | 2596 | 0.03 0.15 | <LoD 29.27 46,98 | 31.92 | 0.18 0.15 | <LoD’ 20.77
46.86 | 27.73 | 0.03 0.13 | <LoD 25.25 43.86 | 31.92 | 0.15 0.19 0,02 23.86
47.55 | 27.73 0.04 0.16 | <LoD 24,52 42.35 | 36.10 0.13 0.24 | <LoD 21.18
49.56 | 2596 | 0.04 0.15 | <LoD 24,29 44.45 | 31.90 0.14 0.30 | <LoD 23.21
45.75 | 2596 | 0.03 0.15 | <LoD 28.11 3598 | 3546 | 0.23 0.22 | <LoD 28.11
46.92 | 22.55 | 0.04 0.12 | <LoD 20.38 45.88 | 3546 | 0.22 0.30 | <LoD 18.14
44.75 | 2837 | 0.03 0.13 0,04 26.68 43.65 | 32,95 0.14 0.30 | <LoD 22.96
46,58 | 22.55 0.04 0.14 | <LoD 30.69 44.52 | 34.86 0.14 0.20 0,08 20.2
44.85 | 23.19 | 0.04 0.14 | <LoD 31.78 45.36 | 33.76 | 0.17 0.19 | <LoD 20.52
4592 | 27.73 | 0.03 0.14 | <LoD-| 26.18 43.54 | 3144 | 0.14 0.15 | <LoD 24.73
46.84 | 2546 | 0.03 0.13 0,02 27.54 43.78 | 31.92 0.18 0.15 0.02 23.95
4598 | 21.28 | 0.03 0.13 0,02 32.56 44.89 | 32.42 0.15 0.14 0,02 22.38
45.59 | 2596 | 0.04 0.13 0,02 28.26 43.45 | 3312 | 0.13 0.24 0,05 23.01
46.87 | 27.75 | 0.03 0.13 | <LoD 25.22 42,76 | 31.91 0.14 0.21 | <LoD 24.98
44.62 [ 21,63 0.03 0.15 | <LoD 33.57 43.69 | 31.46 0.23 0.22 | <LoD 24.4
46.74 | 27.83 | 0.03 0.15 | <LoD 25.25 45.68 | 3242 | 0.15 0.30 | <LoD 2145
L: f;il;;” 46.64 | 2576 | 0.03 | 0.14 | 0.005 | 2742 P;:iﬁ::” 43.94 13334 [ 016 | 021 | 002 | 2233
5 L.67 2.29 0.01 0.01 0.01 s 2.19 l.65 0.03 0.06 0.03
RSD 3.58 8.87 14.78 | 7.33 |220.05 RSD- 4,99 4.94 | 20.06 | 2747 |178.27
LoD - pod hranicou dokazu metddy AAS, s — Standardnd odchylka / LoDy - usider AAS Limit of determination, s ~ standard deviation
[RSD: - relativna standardnd odchylka / RSD - relative standard deviation J

S cielom zistenia fizového zlozenia dodaného materidly |

sa vzorky podrobili rontgenovej kvalitativne; a kvantitativ-
nej difrakénej fazovej analyze. Vo vzorke VZI boli stanove-
né dve fazy: ZnOHCI (oxochlorid zinolnaty) s podielom
96,36% a HN,CI s podielom 3,64%. Vo vzorke VZ2 boli
stanovené tri fdzy zinku: Zns(OH),CL.H 20 (simonkolleit)
s podielom 70,83%, (NH.),ZnCl, (chlorid diaménnozi-
nocnaty) s podielom 24,02% a ZnCL(NH;), (chlorid dia-
minzino¢naly) s podielom 5,15%. Z uvedeného vyplyva, ze
dodané vzorky salmiakového steru (VZ1aVvz2) vykazuju
odlisné fizové zloZenie.

In order to determine the phase content of the materials
supplied, samples underwent qualitative and quantitative
phase analysis using X-ray diffraction. Two phases were
determined for VZ1: ZnOHC! (xinc oxychloride) repre-
senting 96.36 % and FIN,CI representing 3.64 % of the
sample. In VZ2 sample there were even three zine phases
determined: Zn;{0OH)CL.HLO (Simonkolleite) represent-
ing 70.83%, {(NH),ZnCl, (ammonium tetrachlorozincate)
representing 24.02 % and ZnClL{NH shidiamminedichlorg
zinc(I)) representing 5.15% of the sample. Obviously the
flux skjmming samples (VZ1 and VZZ) are of a different

| phase composition.

Grandhotel Praha, Tatransks Lomnica, Slovakia
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HYDROMETALU RGICKE SPRACOVANIE
STEROV - LUHOVANIE

Hydrometalurgické spracovanie sterov bolo §tudované na
vzorke VZ1. Proces lihovania, ktorého ciefom bol prevod
zinku doroztoku prebichal v sklenenej kadicke, ktord bola
vlozena do vodného reaktora s poZadovanou teplotou udr-
siavanou vodnym termostatom. Miesanie vzorky v lihova-
com roztoku o objeme 400 ml bolo zabezpeéené sklenym
mieSadlom s konstantnou rychlostou miesadla 200 ot./min.
Na lthovanie salmiakového steru sa pouzili lihovacie &i-
nidla: destilovan voda a vodny roztok HCl s koncentraciou
0.01; 0.05; 0.1; 0.25; 0.5; 1 2 2M HCL V procese lihovania sa
pouzil pomer K:P (kvapalné ku pevnej faze) K'P = 20:1, ¢o
predstavuje 400ml:20g, K:P = 40:1 a K:P = 80:1. Lihovacie
experimenty prebiehali pri $tyroch zvolenych teplotich 20,
40, 60 a 80 °C s maximalnou dobou ldhovania 90 minut.

Pre hydrometalurgické spracovanie v poloprevidzkovych

resp. prevadzkovych podmienkach je najvhodnejsie volit

také podmienky lthovania salmiakového steru, pri ktorych
do roztoku prejde maximélne mno#stvo zinku za pomerne
kratku dobu a pri najniz$ich nékladov. Z tychto dovedov na
zaklade vysledkov experimentoy, ktoré sui detailne opisané
v [1] sa za optimélne podmienky, s ohladom na moZné
spracovanie salmiakového steru v priemysle, zvolili nasle-
dovné podmienky: Teplota 40 °C, koncentracia HCI 0,5M,
pomer K:P = 20:1 a doba Iihovania 30 min. Pri zvolenych
optimalnych podmienkach doslo takmer k dplnému prevo-
du véetkych zloziek vzorky VZ1 do roztoku. Vzniknuty fil-
traény kola¢ tvoril priblizne 3% z celkovej hmotnosti vstup-
nej navazky.

ZiSKAVANIE ZLUCENIN ZINKU
Z ROZTOKU - ZRAZANIE

Cielom zrdzania bolo ziskanie zinku z rozioku vo forme
predajnej zhi¢eniny. Pre §tidium boli pouZité dve zraZacie
¢inidld: Na,CO; a NaOH.

Experimenty zrdZania pomocou Na,COs prebiehali pri
teplotéch 20, 40, 60 a 80 °C. Vietky zraZacie experimenty sa
uskutoénili pri dobe zraZania 10 min., 30 min. a 60 minit.
Predlovanie doby zriZania nemalo vplyv na mnozstvo
a kvalitu vytvorenych zrazenin. Z tohto dovodu sa za opti-
malnu dobu zraZania zvolila doba 10 mintt. Vzniknute zra-
zeniny sa premyli v horticej vode (60 °C), vysusili pri teplo-
te 105 °C po dobu 24 hod. a nasledne sa podrobili rtg.
difrakénej analyze. Pri zrdZzani pomocou Na,CO, doélo
k vzniku fizy Zns(OH)e(CO;s), (hydrozi nkit).

Nakotko jednym z cielov predkladanej préce bol zisk pre-
dajného produktu, vzniknuté zrazeniny sa podrobili kalci-
nécii. Kalcindcia prebiehala pri teplote 600 °C po dobu jed-
nej hodiny. Proces kalcindcie pravdepodobne prebicha
podla nasledujicej reakcie (1):

HYDROMETALLURGICAL PROCESSING
OF SKIMMING ~ LEACHING

Hydrometallurgical processing of skimming was tested us-
ing the sample VZ1. The leaching process aimed at the trans-
fer of zinc into solution was carried out in a glass beaker
placed in a water reactor with the required temperature
maintained by means of a temperature regulator, Stirring of
saraple in the leaching bath (400 ml) was assured by a glass
stirrer with a constant speed of 200 rev./min. The leaching
bath consisted of the following leaching agents: distilled wa-
ter and aqueous solution of HCl with concentrations 0.0L
0.05; 0.1; 0.25; 0.5; 1 and 2M HCL During the leaching, L:S
ratio (liquid to salid) of 20:1 was applied, which represents
400 ml: 20g, L:S = 40:1 and L:S = 80:1. Leaching experiments
were carried out at four selected temperatures: 20, 40, 60 and
80 °C with a maximum leaching time of 90 minutes.

For the purposes of hydrometallurgical processing under
semi-operational or operational conditions, it is advisable
to choose such leaching conditions that will allow for trans-
fer of maximum possible quantity of zinc from flux skim-
ming into solution during short period of time and for min-
imum costs. Therefore, based on the results of experiments
described in detail in [1], we consider the following condi-
tions to be optimum conditions for the maximum yield of
sinc from the flux skimming: temperature 40 °C, HCl con-
centration 0.5M, L:S ratio = 20:1 and leaching time 30 min.
At optimum conditions almost full zinc content of VZ1
sample was transferred to the solution. The resulting filtra-
tion cake represented approx. 3% of total initial weight of
the flux skimming.

ZINC COMPOUNDS RECOVERY

FROM SOLUTION - PRECIPITATION

The aim of precipitation was Lo get zinc from the solution
in the form of a saleable compound. The following two pre
cipitation agents were used for the purposes of examina
tion: Na,CO; and Na(QlH.

Precipitation experiments with Na,CO; were carried out al
temperatures of 20, 40, 60 and 80 °C. All experiments were
implemented witha precipitation lime of 10, 30 and 60 min
utes. The extension of the precipitation time had no eflect
with regard to quality and quantity of sediments generated,
Therefore 10 min. precipitation time was selected as the op
{imum one. The precipitates were washed by hot waler
(60 °C) and dried at the temperature of 105 °C for 24 hours,
Then they were subject to X-ray diffraction analysis. When
Na,CQswas used as a precipitation agent, Zn;(OH)(CO,),
(hydrozincite — zinc bloom) was generated.

As one of the goals of the experiment was to get a saleable
productprecipitates were subject to calcination. Calcina
tion was carried out at temperature of 600 °C for 1 hour. ‘The
calcination process probably progressing pursuant to the
following reaction (1):
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Zﬂs(OI‘US(CO3)2 =57n0 + 3H20{g] H ZCOg(g) ; (])

Pri kalcinicii Zns(OH)4(CO5), hydrozinkitu pri teplote
600 °C dochddza k jeho rozkladu na Zn0, vodnn paru
a oxid whli¢ity, ¢o bolo potvrdené 3j termodynamickym
§tadiom.

ZrdZanie pomocou NaOH pri niZzdich teplotich viedlo
k vzniku Zrazeniny tvorenej fizami Zn;(OH),Cl,.H,0,
Zn(OH), a ZnO, ktora bola nasledne podrobend kalcindcii
pri teplote 600 °C za vzniku fazy ZnO. Morfolégia ¢astic po
kalcindcii je zobrazen4 na obr. 3. Pri pouziti zrdZacieho ¢&-
nidla NaOH pri teplote zrazania 60 az 80 °C doslo priamo
v k vzniku zrazeniny tvorenej ZnO. Morfolégia vzniknu-
tych ¢astic ZnQO je zobrazen4 na obr. 4.

HEM II\f'.f 1_0.‘
VilW fald: 5.
HEM MAG: 5
Ubr, 3 - Morfoldgia astic ZnO
i#fillanie pomocou NaQOH + kalcindcia)
i 1~ Morphology of ZnQ particles
Wigcipitation using NaOH + caicination)

Z05(OH){(COL)2 = 5700 + 3H, 04, + 2C04,, (1)

At calcination of Zas(OH)(CO,), (hydrozincite) at tem-
perature of 600 °C, it decomposes to ZnO, water steam and
carbon dioxide. This was confirmed even by a thermody-
namic study.

Precipitation using NaOldat lower temperatures resulted
in precipitate formed by Zn;{OH),CL.H,0, Zn{OH), and
Zn0, that was then calcinated at the lemperature of 600 °C
~ final product was ZnO. The morphology of particles after
calcination is shown in Fig. 3. When NaOH was used as
a precipitation agent at temperature of 60 to 80 °C, aprecip-
itate formed by ZnO was directly created, The morphology

- of the resulting ZnO particles is shown in Fi g 4.

Obr. 4 - Morfolégia ZnO
(zrdZanie pomocou NaOH pri80 °C)
Fig. 4 - Morphology of ZnO particles

{precipitation using NaOH at 80 *C)
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ZAVER

Na zéklade analyz dodanych vzoriek
rov bolo stanovené, ze jednotlivé vzorky z dvoch preva-
dzok maji podobné chemické zlozenie,

zinku, teda vo fazovom zlozeni.
vadzky bola podrobena
vania s ciefom maximalneho prevodu zinku do roztoku

Stanovené boli optimdlne pomery lthovania: teplota |
0.5M, pomer K:P = 20:1 2 doba .
lthovania 30 min. Nasledne sa realizoval proces zrézania |
produktu ZnO. Pre zréfanie |
Na,CO; a NaOH. Pri
sravani pomocou Na,COs pri vietkych zvolenjch teplo-

40 °C, koncentracia HCl

s cielom ziskania koneéného
boli zvolené dve zréjacie ¢inidld -

t4ch 20 -80 °C doslo k vzniku zrazeniny $ obsahom fazy

Zns(OH)6(COs)2 (hydrozinkit), ktord sa podrobila kalci- |
predajného produktu ZnO. Zrasanim po-
o yznikla zrazenina,

nécii za vzniku
mocou NaOH pri teplotach 20 -40
ktorti bolo nutné podrobit Kalcinacii pre vznik ZnO. Zra-

Janie pomocou NaOH pri vy$sich teplotach 60-80 o |
viedlo priamo k vzniku ZnO. Uvedenym laboratérnym |

sposobom bolo potvrdené, ze mo#no ziskat z nebezpetné
ho odpadu predajny produkt.
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salmiakovych ste- |

najmi z hladiska
obsahu zinku. Rozdiely boli stanovené vo forme vyskytu
Vzorka zo slovenskej pre-
Jetailnému tudiu procesov laho-

. CONCLUSION

Based on the analysis of (he Mux skimming samples sup

pli.ed, it was concluded that individual samples from two
different operations have similar chemical composition, €8
pecially with regard to zinc content. The differences were
found in the form of zinc content = in phase composition.
The sample from the Slgvakian operation was subject Lo
detailed study of leaching process with the aim to transfci
as much zinc into solution as possible. Optimum leaching
catios were determined: temperature 40 °C, HCI concentra

tion 0.5M, L:S ratio = 20:1 and leaching time 30 min. Then
precipitation was ased to get the final product (Zn0). Two
precipitation agents were used for this purpose - Na,CO,
and NaOH. At precipitation using Na,CO; at all tempera

- iures selected (20-80 °C), the resulting precipitate con

tained Zns(OH)(CO:): {(hydrozincite ~ zinc bloom) tha
was calcinated in order to get the saleable product (ZnO).
By precipitation using NaOH at temperafures of 2040 °C,
| the resulting sediment had to be calcinated to get ZnO. Pre

cipitation using NaOH at higher temperatures (60-80 °C)
always resulted in 7n0. Using the laboratory approach de

- scribed above it was acknowledged that a saleable producl
. may be obtained from the hazardous waste.

franslated by: Prekiady o dumadeni Hradilovi




