CEVHER HAZIRLAMA/ZENGINLESTIRME
ATIKLARI

Cevher ve komur hazirlama tesisleri buyuk
miktarlarda ince boyutlu taneleri ve ciddi boyutlarda
kimyasal atiklari cevreye desarj etmektedir. Bu
atiklarin tipi, karakteri, desarj limitleri basarili bir atik
yonetimi agisindan oldukca onemlidir. Ayrica sifir Atik
proses hedefine yonelik bu kati sivi ve gaz atiklari
bertaraf etmek icin gelistiriimis yontemler dnem
arzetmektedir.



Bir mineral hammaddenin sanayi urunu
oluncaya kadar

* arama, tesbit ve hazirlik calismalari
* yeraltindan c¢ikarma

* zenginlestirme

* metalurjik islemler

gibi asamalardan gecmesi gerekmektedir.
Maden, cevher hazirlama ve metalurjik islemleri

esnasinda olusan Kkirliliklerin onceden alinacak
tedbirlerle buyuk o6lcude azaltilmasi mimkunddr.



TIPIK CEVHER VE KOMUR HAZIRLAMA TESIS
ATIKLARI

1. Genellikle kiymetsiz minerallerden olusan kati
cevher/mineral/kayac artiklari

2. Sulu islemler sonucu ortaya cikan atik sular ve bunlarin
icerebilecegi cok ince partikiller, cdzinmus iyonlar ve
kullanilan kimyasallarin kalintilari

3. Kirma-o6glitme ve nakliye islemleri sirasinda olusabilecek
tozlar ve entegre tesis bacalarindan cikan yanma gazlari,
4. Guraltd



KiIRLILIK STANDARTLARI VE SINIR DEGERLERI

Ortam sicakligi, 1si ve 1sik gecirgenligi,
berraklik, 6zgll agirlik, koku, renk, tat, , viskozite, glralta

Ortam pH'si, iletkenlik,
ortamin icerdigi iyonlar ve molekiller, oksijen ihtiyaci, cozinmus
oksijen miktari

Organizmalarin dagilimlari, yabanci
maddeler, virusler, bakteriler, mayalar.

Radyasyon varliginin degisimi olgllerek
nikleer kirliligin boyutlari belirlenir.



MADENCILIK FAALIYETLERININ CEVHER HAZIRLAMAYA KATKISI

Asit maden drenaji: Demir iceren sulfurli cevherlerde ve 6zellikle
kodmir madenciliginde gorulir

2FeS2 + 2 H20 + 702 2FeS04 + H2504

Akinti halindeki su uretilen cevhere temas etmesi ile asit maden
drenajiolusur ve daha sonra asagidaki reaksiyonlar devam eder:

4FeS04 + 2H2S04 +02 2Fe2(504)3 +2 H20
Fe(504)3 + 6H20 2Fe(OH)3 + 3H2S04
Sari renkte
cOokelek



CEVHER ZENGINLESTIRMENIN CEVREYE ETKILERI

Zenginlestirme islemleri sonucunda kati ve sivi atiklar
olusur. Kat1 atiklar diizenli depolanmadig: takdirde toz ve
toprak kirliligine, ytizey sulari ile tasiman katilar ise su
kirliligine neden olur. Siv1 atiklar, zenginlestirme tesisinde
kullanilan su tesise geri verilmedigi veya aritilmadan
cevreye desarj edildigi takdirde icme sulari, tarim arazileri
zarar gorur.



SU KALITESINI BELIRLEYEN ONEMLI KRITERLER

DO (Dissolved oxygen; Coziinmus oksijen):
saglanamaz.Ornedin doymus temiz suyun icinde 9 mg/| oksijen
bulunur. Baliklar icin oksijen ihtiyaci DO minimum 5 mg/I
olmalidir.

BOD (biyolojik oksijen ihtiyaci) adi verilir. Eger atik sular
yeterince oksijen icermiyorsa biyolojik bozusma saglanamaz.

TOC (total organik karbon) ; Sudaki kirlilige neden olan 6nemli
kirliklerden birisi organik maddelerdir. Fakat sularda organik
maddelerin bulunmasindan ziyade, bunlarin parcalanip
parcalanmadiglr 6nemlidir.



COD (chemical oxygen demand) kimyasal oksijen ihtiyaci

Eger yeterli miktarda ¢c6zinmis oksijen mevcutsa
mikroorganizmalarin nitrojen, demir tuzlari, sulfur ve sulfitleri okside
ederek bozusmalari mimkundur. Bunun icin 1 m3 sudaki organik
madde asit ortamda (H2504) KMnO4 ile oksitlenir ve tuketilen
oksijen miktarina COD adi verilir.

COD > BOD

LC50 (lethal concentration- olimcil konsantrasyon) Toksisite
(toksik madde miktari) zehirlenmeye karsi direng, enellikle 96 saat
slire zarfinda test edilen canli organizmalarin % 50'sinin 6ldigu
konsantrasyondur.

* Asili madde miktar
* Suyun kopurebilmesi
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CEVHER HAZIRLAMA VE g;‘QEQmTAI,,,UIUIK
TESISLERDE KULLANILAN REAKTIFLER

1, Flotasyon reaktifleri

2. Lig reaktifleri

3, Agir ortam sivilari

4. Solvent ekstraksiyon reaktifleri

5. Dispersiyon, koagulasyon ve flokiilasyon reaktifleri

Flotasyonda Kullanilan Toplayicilarin

Siniflandirilmasi.
Toplayicilar
|
I I
Anyonikler Katyonikler
l i

Oksidril Gruba Salfidril Grubu Aminler

Karboksilatlar Ksantatlar
Sulfatlar Ditiofosfatlar
Sulfonatlar | Merkaptanlar




CIZELGE 2, Cesitli Flotasyon Tesislerindeki Chemical
Oxygen Demand (COD) ve Total Organic Car-
bon (TOC) Degerleri

_ = kel TOR
Tesis GCesiti COD (mg/1) “T0C (mg/1)

Altan 15- 71 11-29
Giimiig 15271 11-29
Molibden 10- 91 -
Antimuan 28 Z1.
Titan = 9
Nadir Topraklar - 3100

Cizelge 2'deki Bazy Tesislerde Olgiilen Metal Iyon Konsantrasyonlari ve Diger
Onemli Parametreler

Simrlamalar, pm

f&"am'u)

Konsantrasyon Balik'yasayan hayvan ~ . Tarmm
ashg, gn# FROR" _ slw  slmes i
0.02-0.67 0.05 0.05 1.0 0.1-1.0
0.06-51 1.0 0.1 0.5
0.01-0.03 0.2 0.005 —
0.01-8.5
4.7 47

Silfir (qoiimiis) i W

TDS(total dissol-

ved solids)
™ (kiregle ayarli)

% Cizelge 2'deki. tesislerde olgiilen bezi iyonlarin tipik deferleri.

& g/kg’hayvamn viicut agirlips olarek hesaplammstar.



CIZELGE 1. Cegitli Flotasyon Reaktiflerinin Biyolojik Ayrisma Ozellikleri

Tipik Kullamm  Reaktifin (BOD)5 Oksijen Biyolojik
Kimyasal Madde Kons. Organik Tuketimi _me/1 Ayrisabilme,
kg/t Mhtevast (%), 1mg/l 10mg/l  (Riodesradability)
biodegradable
(ayrigabilir)
K-Amylsanthate 0.1 - 0.4 39 0.8 2.1 biodegradable
Tsopropyl ethyl thiocarbemate 01 = 04 40 0.5 0.1 whiodegradalile

Sodium di-secondarybutyl 0.1 - 0.4 % 0.3 0.1
dithioghosphate (Aerofloat 238)

K-Ethylxanthate 0.1 -0.4 25 1.0 0.1

unbiodegradable

Oleic Acid ‘ 0.5 = 30 2.6 6.8 kolayca ayrisabilir

el diigiik kons. biodeg-
Ry awine acctate 0.1 -1.0 ; 0.2 radable, yidksek kons-

(ARMACT) ayrigm giiclesir
Sullphosuccinate (AROOPOL R 540) = ‘ 3.0 kolayca ayrisir

¢ ANyl aalimee 0,3~ 3.0 ; 0.1 digik kon-  haric
(AEROPROMDTER 825) unbiodegradable

s MIBC (methylisobutyl) carbinol 0.0i- 0.1 ? 1.0 kolayca ayrisabilir

% Pire 0il 0.02- 0.6 : 0.4 yiiksek kons. glilifidle
o ayrisir. .
# Polyglycolether (Dowfroth 250) 0.015-0.5 j 0.1 unbiodegradable

%« Starch 0.2--2:0 ' ‘ 8.2 kolayca ayrisir

o Quebracho extract 0.2: =10 : 1.2 gliclikle ayrisir
s Sodiun carboxymethyl celluloze = : 0.4 gicliikle ayrigir
% Tamin 0.2 - 0.1 . 2.3 gicliikle ayrisir




TOKSISITE DATASI

Reagent . Chemistry TL, (ppm) Fish

Frothers
Pine oil Terpenes 46 to 49 Bluegill

Cresylic acid 0.1 Goldfish
1.0 Goldfish

165 to 3.40 Salmon
Aerofroth 53 Cyanamid 100 to 1,000 Fathead minnows
Aerofroth 61 Cyanamid >1,000 Fathead minnows
Aerofroth 65 Cyanamid Polyglycol type 1,000 to 10,000  Fathead minnows

Aerofroth 70 Cyanamid 6-carbon, branch chain 100 to 1,000 Fathead minnows
aleohol M.LB.C.

Aerofroth 71 Cyanamid Alcohol 32 to 320 Fathead mianows
Aerofroth 77 Cyanamid St. chain alcohol 10 to 100 Fathead minnows

Dowfroths 200, 250  Dow Polypropylene glycol >1,000 Fathead minnows
methylethers
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2
3
4
5
6
V4

Atik sularin ve suspansiyonlarin iyilestirimesi
icin gelistirilen yontemler

.Sedimentasyon

. Zenginlestirme

. NOtralizasyon ve presipitasyon

. Adsorpsiyon ve iyon degistirme

. Oksidasyon ve reduksiyon

. Seperasyon: Solvent eksraksiyonu, RO

. Donlstirme/yeniden kazanma (rerecycling)



Koagulasyon

Schultz and

Hardy Rule
Ckkk = 1/z6

1/1:1/64 :1/729




Flokulasyon

1) Polimer kopriileri

“ Flokiilan ilavesi

Poliakrilamid (PAA) esash
non-iyonik flokilant



Flokulasyonda etkili parametreler

*Flokiilan dozaj

4'1’
i

((
% " Yiiksek dozaj redispersiyonla sonuclamir

L

0

Karistirma hizi

Kesme kuvvetleri

Siispansiyon pH ve sicakhg

Si-O+ H* <& -Si-OH + H*< -Si-OH.,*



*Molekiil agirhgi ve yiik yogunlugu

Zayif Anyonik Giiclii Anyonik
Flokiilant Flokiilant

*Tane boyutu ve sekil faktorii
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II. Bulaniklik

Cokme hizi ve bulaniklik arasinda
uzlasma saglanmasi gerekir
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1) Flocculant (1,000,000 mel. wt.)

2) Alum coagulant

3) Fiocculant (3,000,000 mol. wt.)

4) Coagulant (alum) plus
flocculant (1,000,000 mol. wt)
(alum conditicned first)
80% of desage alum, 10% polymer

=+ Point of equal settling time

O Point of equal settling didtance
from top of vessel

3)

100 200 . 300 400
Total Dosage of Chemicals Added (ppm)




1. Coktirme (Susuzlandirma)

55-65 % solids by sedimentation
80-90 % by Filtration
About 95 % upon Drying
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Koprii_Destekli Tikiner.



Santrifuj kuvvetleri ile cokturme
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FILTRASYON
FILTRASYON Tipleri: Mekanik, kimyasal ve biyolojik

1. Mechanical Filtration: Pressure, Disk or drum, Belt filters

2. Chemical filtration relies on adsorption and adsorption of molecular

compound in the water by a filter media.
3. Biological filtration process where ammonia is transformed to nitrite, and
nitrite to nitrate. For biological filtration, a filtering system will simply

supply a substrate for the nitrifying bacteria to colonize on.




2. KONSANTRASYON : Gravite, manyetik
ayirma ve flotasyon gibi yontemlerle
artiklarin iyilestirmesini ve atiklarin
azaltilmasini hedefler



3. Metal iyonlarin
hidroksitler seklinde
cokturdlmesidir.
Kire¢c kullanarak
pH’ya bagli
cozunurluk verileri
kullanarak istenen
iyon coktarular.

HIDROLIZ

Solubility of Metal Hydroxides

as a Function of pH
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pH OF HYDROXY COMPLEX FORMATION
| FeOH* | AIOH™ | PbOH™ | MnOH™ | MgOH* | CaOH™ |
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Figure 30. Minimum flotation edges of quartz as a function of
pH; 1 x 10™* M sulfonate, 1 x 10~™% M metal ion.




ASIT ATIKLARIN DOGRUDAN NOTRALIZASYONU
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Fig 1 — Limestone-bed arrangemer:t for direct neutralization of acid wastes.




ADSORPSIYON

RA! ANCING

1378 P. G. BROMAN Table 1 Sediment volume from suspensions with and without copper precipitation

10 W 12 v

Test conditions Residual Cu in Final sediment
solution, ppm volume, ml

T I i
\Cu“— sulfate (gypsQ
<

< C i
Pb¥™- sulfate > g L ; Feldspar suspension only — 125-130

Feldspar suspension and Cu?* solution 0.2 120

Cu?* solution only 0.2 ~35

pMg (IT)
0

Quartz
\ Feldspar |f

\ Limeston
N
22 Soapstone |
Fig. 1 Limits for metal ion concentrations as a function of pH (after Carl
du Rietz)

pCu ppm —7— T

l

1 2 3 4 5 6 8 9 10

Fig. 3 pH-profiles for Mg(II) in suspension with quartz, feldspar, soapstone

\ Precipitation of Cu g and limestone
from mineralfree

solution
Precipitation of Culll)
from a feldspar |
suspension
Metal ion Lmit for injurious effect, ppm

] > Fed*, Fed' 2-3

| 0.01 Cu?t i
7 Zn2t

2 3 A 5 3 7 8 9 pH 10 Plr:‘l*'
Fig. 2 pH-profile for the system Cu(lI) and feldspar g Cré+

Ci3+

Table 2 Prescribed limits for injurious efTects on fish




ATIK BARAJLARI

Types of sequentially raised tailings dams

= y
pstream
=

/&\ downstream
% centerline

after: “ick 1933



Upstream en populer yontem olup yeni setler sispansiyon tzerine
yukseltilir

Yukar akish

Upstream tailings dam

Spigotted tailings beach

Decant pond ~ . :
——— Subsequent perimeter dikes

Tailings
_ - otarter dike

Desarj % 40-60 kum icermelidir


http://www.wise-uranium.org/img/udamr.gif

Upstream tailings dam

Spigotted tailings heach

Decant pond

Tailings
- - otarter dike



http://www.wise-uranium.org/img/udamr.gif

Comparison of Surface Impoundment Embankment Types

R(\a/:g[fi;n Upstream Downstream Centerline
Mill
s Suitable for | At least 40-60% sand in whole
;a;n(;hr}?zm any type of | tailings. Low pulp density desirable 2?:;?3? ?f any type Sands or low-plasticity slimes
ens tailings to promote grain-size segregation ¢
Discharge Any
Requirem discharge Peripheral discharge and well- Varies according to Peripheral discharge of at least
ens procedure controlled beach necessary design details nominal beach necessary
suitable
Water Not recommended for permanent
Storage Good ;g::uitable Tor significant water Good storage. Temporary flood storage
Suitability ge acceptable with proper design
Seismic
Resistanc | Good Poor in high seismic areas Good Acceptable
e
Raising Entire myE
Rate embankment ;:ssfr:;?: gfeéigér thanr?gsznlfyf N Nooe Height restrictions for individual
Restrictio | construeted | | C b 0 raises may apply
ns initially
Embankm Sand tailings of mine
ent Fill Natural soil | Natural soil, sand tailings, of mine | waste if production S?ggﬁggg%&g?::?;gﬁig ~
Requirem | bogfow waste rates are sufficient, of g atural soil ’
ents natural soil
Relative
Embankm | High Low High Moderate

ent Cost




SISMIK ETKILER
Upstream barajlarin sismik etkilere karsi direnci zayiftir

Liquefied limes



http://www.wise-uranium.org/img/mdfs.gif

Su seviyesinin asiri yukselmesi



http://www.wise-uranium.org/img/mdfw.gif

ASIRI MALZEME YUKLENMESI



http://www.wise-uranium.org/img/mdfo.gif

Dam failure from piping



http://www.wise-uranium.org/img/mdfp.gif

Barajin hizli yukseltilmesi



http://www.wise-uranium.org/img/mdfr.gif




FOSFAT ATIKLARININ DEGERLENDIRILMESI

Feead
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Assume that you have a copper mine with a concentrator near the

plant and a copper smelting plant about 1 km away. Answer the

following:
The mine waters are acidic in nature. The mine water contains
considerable amounts of metal ions including copper, iron, and
calcium with a pH around 3. Propose a treatment scheme to
enable the mine water to be used in the concentrator or dump it
into a nearby river.
The copper concentrator produces in addition to chalcopyrite
concentrate (- 200 microns), pyrite and silicate in separate
streams using flotation method. The final tailings containing
clay and a number of other impurities in small quantities (20
%) are to be disposed properly. The pyrite concentrate is taken
to a nearby sulfuric acid plant to produce sulfuric acid.. The
plant raw water also contains considerable amounts of heavy
metal ions. Propose a treatment scheme to take the pyrite
concentrate to the sulfuric acid plant and recycle the treated
water back to the concentrator.
Propose an area for the utilization of silica tailings.

Show all your drawings in the form of a flowsheet with arrows

pointing out the destination. Explain your proposed treatment

crbama



s =

A,\ 5 AJ‘QK‘V\ ’E\,C aM
)_]\me, Cloccu [‘M !

Preid

J
WWM@ _ Newbealr q——ﬁ\gﬁlkg}

P9
Feed Receled Weder WM

b

B Pl ) Ly

Pjaﬂé A m .Tf,\éaj-ci

8 fl (},a»)ﬁS | beﬁ s (2,9 ‘ //
A
L yme

P‘»‘n L ) { Neuprol raivo|
t Fng }



