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A TECHNIQUE FOR PURIFICATION OF ZINC USED AS
TEMPERATURE STANDARD

Mohammed M. Ammar and Hassan El-Shama
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Abstract

The present investigation describes a technique for purification
of zinc by vacuum distiliation. By this technique it is possible
to obtain zinc with purity better than 99.999% which is necessary
for a thermometric fixed point. For the assessment of purity of
the purified zine, thermal analysis technique was used. This tech-
nique was found by many authors to be simple and very useful
for discrimination between high purity samples.

Introduction

To provide adequate calibratlon service, the various natioral stardardizing
labotatories have developed resistance thermometry techniques of high accuracy,
Measurements to a precision of 10°% degree in the ronge 0 to 4S(PC have been
currenl praclice,

To realize the {full capability of these techniques s need has arisen for corres-
pancing advances in the quality and uselulress of fixed temperature points. A preci-
san thermamettie  fived gaint must tealize a unique temperature state with an
exparimentsl repracucibility that is comparable with the stability af the temparature
detectar and its sswoclated Measuring spparatus, These temperatures are obtainad
from the controlled freezing of metallic elements which ara of purity better than
55.999%.

In the lempemture range 0-4630°C the freezing gaint ol high purity zinc{1]
(619.50°C) tas been recognized by the Ierratioral Practicsl Temperature Scale
(TS} 19%8 05 @ fixed point for calibration of platinium  resistonce  thermometer.,
Far this reason il is essenlal to get zine ol very high purity, to satisfy the above
mentioned requirements.

This paper describes a technique for purification of zinc by vacuum distilla-
Lisn, since the vapau pressute ol zine (107 mmHy  al o ils melling  poirt), is far
higher than that of the most likely impurities (except cadmium, 10! mmHq at 321°C)
which are Pb (1077 mmHy ot &S0PC), Fe (1.5 x 1072 mmHg 8l 153°C), and Cu
(1.5 x 1072 mmHg at 1063°C), the metal should therefore be refined easily by
this technique,
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Resulls and [Nacussion

Therral analysis of a high purity metal by & careful intercompatisen  al
the plateaw freezing tempersture usng the technigue putlined before can give a
pood measure for  discrimination  between  sempled 4] of  different purity. For  that
putpnse irderest lles primarily on the Tegm aof the thermal curves and mal an the
freezing temperature, Tig. (3] gives typical freezing curwes for 3 different zinc
samples, curve (1] Tor the commercial zine siter distilatas (one timel, curee (20
for caminog 99955 putity zine, (curve (3) far ziee bwice distilled,

From thess curves, it cen be seen Lhe loliowing:

a) The twice distilled zine sample has the hagrast  liquidus (freerzing) paint as s
clear sram Fig. (51 and Table {10

Table (1) Wiercomgarison of plateau temperatures

Ho. of R.En. pleteua
Moan | | Tomg. el to
Treezes [ .
'I-' Cermimen
A Laice distilled 15 s + [LO0n
Comrinea 59 grace 3 2. A44 oo
Zinc pnce distilled 4 R T - TLOE

It b5 known Lbat when the sample comtains ne salutes that relse the liguidus point
on sokilion, then the highest liquidus paint found mmong the group is necessarily
chisest o lbat of the pure metal [salvent).

In case al zinc the most probeble bopurilies are Cd, Cw Fe and Pboall ol
these solules depress the feeezing point except Cu, but the common effect of
all impuritics Is 1o depress the ligusdes temperature on wlution. Hernce the twice
distilled zinc cample must be purer than the 99.999% purity cominco simple.

b) The twice distilled sample hos Uhe bowest freezing :Eng; and the most sleady
freezing platcaw The existance ol a plateau of constant temperature on Che
cooling curves s due Lo the finile limit of about LODOVC in ftomperaluce esolu-
tion that is wsually oblaimable in precision, platinum resistance  Lhermomet ers,

On pwercoming bhe supetcaoling,  the lempetatuie at the advencing freczing
interface [and heoce al the resislance thermameter] is determined by the concentra-
tion of salute in the newly ltarzen solid. When the change in the liquichus tamperatune

* Tha dreezing tange is the difference in the temperature at which freezing beging
and e,
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awociated  with the solute concentration gradient in this solid becomes less Lhan
QOONSC, a plhteau featute appeats, The concerdralion changes 10 produce a depres.
sion of DOCOY degree can be cakulated from the prase dagram for the Lkely rrpuri-
ties, In most coses it is about (Lt ppm,

() The rounding at the wnd of the fiwezing cutve in case ol once astilled sampie
Is less sharp tren that of Comingo and the most sharp rounding is in the case
of the twice aitilled zinc, which s ako a critetion of its higher putity than
Comince 5% grade. This change In the slope roor the end of the freezing curve
is due to the fact thet neat the end of the lresz mosl of the imputity has
been sadialy swept to the cemtrol tegion of Ihe ingot, which is chise 1o the
thermomoter and start to cepress the temperatute more 1opidly. Hence the rate
of change of the slope of the freezing cutve near the end of the freez is a
ood measure of the impurity concentration in the otiginal sample.

The above analysis ol the freezing curves shows that tho twice distilled zinc
sample is of higher purity than Cominco 5% glade sample,

Corchoioms

The purification of zinc by using the freezing point assemblies, is proved to
be wecessful. The method Is simple and requires little sttention

From the point of wiew af laboratory doing temperature measurements of the
lype described in this wotk, the vacwum distiliation technique for production of high
Pulily 2inC wems to be very useful as it requires little extra equipment and can
bo carried out when the futnace is rot occupied in cakbration wotrk, emsuting that
full use is made of the molting furnace,

Concerning the method of thermal snslysis used in this work far assemsment
of purity, it Is sensitive to many impurities to less than 1 PPm. The metrod however,
thnrot give informstion on which impurities are present, but only on their ovetall
effect which is sufficient for the present work. Spectrographee analysis is wsually
mt reliable below about 5 ppm ardt the method depends on cempatison with stundards
for calibration, these standards are not known to better than 1 in 165, Thormal aralysis
technique has al:o the advontage, thet the 1 kg ingols tequired for precision resstance
thermometry, allow freezing point and the meiting range determirations o be made
an faitly  repressntativa samples  which help to olimirgte sampling errors {requently
found in spectrochemical onalysis,
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