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Chemical materials Axlbash 3 gall 1-2

so—ilia as dille 356 d o Gl 13 Sladl 3 Leabaial a8 il Aabas 3 gal) gpen o
(2)d sl B e LS5 Apalle

datiional) dilaassh o sad) 1(2) Jsaa

Balal) au diba!idiual) 5 glail) 5 jgaall A4S i)

Ammonium hydroxid NH,OH 37% China

Cd - standard Cd(NO3), 100% Germany

Fe - standard Fe(NO3), 100% Germany
Hydrochloric acid HCI 38%-35% BDH

Ni - standard Ni(NOs), 100% Germany
Nitric acid HNO; 72% BDH
Potassium hydroxid KOH 98% GCC
Sodium hydroxide NaOH 99% GCC
Sodium carbonate Na,COs 98% GCC
Sodium bicarbonate NaHCO;, 99.1% GCC
Sulfuric acid H,SO, 98% BDH

Apparatus 5 ¥ 2-2
Lindl skl AZ — 214 (Sartoriusg 5 (Balance) gsbus o j3e-1
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Lind) Sl Termaks «S-NO 104544 ¢ 5 (Oven) <aias 5 ,-5
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Preparation of samples «liall juaas 3-2

Al o Jgeanll ey A0l Lao i o gradlSm IS5 &yl ol Jlaxiad JIo3a b 3

(1) a3 daan gl ol gladll Connn AUl Alebaal 55 3 .28 e bl e

o




Chapter Two:ExperimentalPart lazll ¢ 3l I Jumll

M35 it Ul jagad ol gl Gy (1)J84

Ul Jlas il s 5 spealSl) (50 (3500) 5 JSiill (5 (4000) o saad sl 4y Uil 5 5a3

(3) dsaall (B Cse LS o el g Sl 4 Uy

=




Chapter Two:ExperimentalPart lazll ¢ 3l I Jumll

poxadlsh g Juil) bl Jallas il £(3) Jgaad

o %o A giall Ayl
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JSl digae S [ — 0.5
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JRVRT F-C IS R — 50 1.5
NPUETJE . S — 5 95

Preparation of solutions Jdlaall juaas 4-2
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2M NaOH _uasi4-4-2
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AES G laill & sl Aiia ) Jilladll juaadd Jslal

2M KOH _uasi5-4-2
i hiall sl (e 4aK 4Bl (ajal S pbss aselind) M 0m 0w (1120) 25
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2M Na,CO3 _uasi 6-4-2
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paan Hadiuly agde B0 B Ly J dae e 20 005 3L el 3a sl e
3l clapus ofiels 3aal S8 4 Jsladdl sy M S 5y iy Sl (asla e 20m
Sl 33505 3 i) Jslae i A gie 430 (80¢ 70¢ 60¢ 50¢ 40« 25 ) daliag
(8 )il 5 (9) Jsaall 8 L ol L5 il Sl ApaS (i (1n 3l

Jil A il Jelaa e maal a5 6-2

LS g3 %20 Jslaa aladiudy JOI 33 A Jelaa eyl cow 5 1-6-2

a9 o)
100mg ey JSl) e ggladl S i) Jslae e 100mI 38k & ail o3a gha) &

Aygie da 0 2550l Byl s da e v Baaly dele i Gees 8.9MQ e sl
il A5y 5 il amy Jglaall Sy pH=4¢ 3¢ 20 1 dpmalall AUl dilise o Hadial

{(9) Jsills (10) Jsandl 8 dipe il yanl) g JSall 43S (uld (12 j3l
LS g0 1M Jolae aladialy Jil) da Sud Jelaa G sl quw 5 2-6-2

eﬁd\yﬂj\
100mg ey JSl) e gslall S i) Jslae e 100mI 38k & ail o3a oha) &

A gie dayn 25 5084 3 s da o aie 3aaly dele (e i (i 8.9MQ iy paslly
N 3 Al ey Jelaall =8 pH=4¢ 3¢ 2¢ 1 dunalall Alall ddlins a8 aladtud
(10)Jill 5 (11) Jsandl 8 L ALl Lypanl) g JSal Al (b (y2n 3

Ha il Jslaa cpe JSil Caa g5 Al 43 7-2

S AL sl e i e Ao Y JS i g0 gal) 2 50 SRl 3
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5315 100Mg s JSll e (5 skall 33 V) Jslas e 1001 23l 40l o3 61 ja)
I IM o g gall 2S5 aladtuly Joladdl dundall Aol af Jaeis 4ie yall (s 55
25 58l 5 ) s Aa o die 52l s Aol Ga 5 a3t Jslaall 5 pH=11c 10¢ 9¢ 8¢ 7
il B JSl AgeS b (i) el 3355 Casm ) any sl iy Aysie A
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Abstract

The present research was dealing with recovery of cadmium and nickel
study from spent alkaline batteries which was conducted by two different acidic
solutions. The first one is nitric acid, which was used for cadmium recovery; the
other is sulfuric acid, which was used for nickel recovery. Many factors affected
the recovery process were studied, such as concentration, volume, time, weight
and temperature.The parameters which effect on the precipitation of metal ion
from leaching solution were also studied, such as pH, time, concentration and
temperature.The obtained results indicate that the recovery percentages were
increased as the concentration of solutions of acid was increased until reaching 5
M, after that the value of increasing being small or near constant value. The
highest recovery percentage was 89.2% for nickel when the concentration of
sulfuric acid 6M and rate of recovery of cadmium amounted to 78.30% when
the nitric acid concentration of 6M. The results obtained from the volume study
revealed that the recovery percentages were increased as the volume of solutions
of acid was increased until reaching 20 ml, after that the value of increasing
being small or near constant value. The highest percentages were 89.30% for
nickel and 90.20% for cadmium. The recovery of nickel and cadmium was
increasing as the recovery time was increased until reaching the recovery
percentage of 95.69% for nickel and 90.50% for cadmium, at the time of 180
and 120 minutes respectively.The results obtained from the weight study
revealed that the metals in samples were recovered with high recovery
percentages until reached 2 gm weight of sample and then the recovery
percentages were decreased as samples weight increase, the nickel recovery
percentage was found to be 99.06% when the sample weight 0.5g and the
recovery of cadmium found 98% when the sample weight of 0.1g. The results
from temperature study showed that the recovery of nickel and cadmium

percentages were increasing with the temperature increased until



reaching99.01% at the temperature of 80 °C either and 98.5% of the temperature
was 70 °C for nickel and cadmium respectively. A precipitation process using
sodium hydroxide concentration of 2M, was applied for the precipitation of
metal ions. The percentages of precipitation are 98.6%, 99.1% for cadmium and
nickel respectively. Purification process was conducted using distilled water,
the proportion of the purity of the products is 98.08%, 98.23 the cadmium

hydroxide and nickel hydroxide, respectively.
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