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!NTR)DUCTION. 

WOOL adsorbs moisture readily frcnn the surrounding atmosphere, 
the amount adsorbed being· greater than in the case of other textiles. 
This characteristic plays an important part in enhancing the 
suitability o£ wool as a Alothing material. Also since the moisture 
content has a marked influence on its physical properties, the testing 
of wool for various attributes has to he carried out under eontrolled 
conditions of humidity and temperature. 

Several authors have studied the adsorption of moisture by wool, 
the most notable contrib,1tions being those of Speakman (1930) and 
Speakman, Stott and Co0per (1936). It was shown that a marked 
hysteresis exists in the moisture content of wool between adsorption 
and desorption conditions. In dealing with six different types of 
wool, Speakman (1930) asserted that " the adsorptive powers of 
different wools are remarkably similar, and such differences as do 
exist may be generalised m the statement that the affinity for water 
appears to increase slightly as the wool becomes coarser ''. 

Although the work recorded deals with wool from different 
breeds and sources, no direct investigation has previously been made 
of the moisture adsorptive capacity of South African Merino wool 
or of possible differences in this ch::~racteristic among different types 
of South African Merino wool. 

Studies of this nature would establish the moisture adsorptive 
capacity of South African Merino wool and would indicate to what 
extent the testing o£ wool is reliable under controlled conditions of 
humidity and temperature. Appreciable · differences in the moisture 
adsorptive capacity of merino wool would also have a bearing on clean 
yield determinations. The present paper is the resuilt of a peeliminary 
investigation into differences in adsorptive powers o£ different types 
of South African Merino wool. 

ExPERIMENTAL PROCEDURE. 

'l'wo samples £or duplicate determinations were drawn from 
each of ten types of South African Merino wool seleded for their 
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widely differing properties. The bulk of the grease and dirt was 
removed by a preliminary washing in cold benzene, after which 
adhering foreign matter was carefully extracted by hand with the 
aid of finely pointed forceps. The wool was then purified by 
extraction in succession with benzene, alcohol and ether in a Soxhlet 
apparatus, and finally washed in several changes of distilled water, 
to the first. of which 0 ·1 per cent. saponin had been added. When 
air dry, each sample was placed in a regain bottle of the type 
described by Barritt and King (1926). 

A current of air from a water blower was allowed to pass slo~ly 
through four :flasks in succession. The second, third and fourth of 
these each contained a litre of a solution of sulphuric acid made 
up to a definite LOncentration. The solution in the first flask was 
of a slightly higher coucentration in order to reduce the high 
moisture content of the air from the water blower. After passing 
through the four solutions the current of air was divided into five 
portions. Each portion passed in succession through a spray trap, 
a regain bottle containing wool, and finally throu[h a trap containing 
a solution of the same concentration as before. The last trap served 
the double purpose of preventing access of moisture from the 
surrounding atmosphere and of allowing for the adjustment of the 
rate of :flow of air through each regain bottle separately. The 
whole apparatus was placed in a constant humidity chamber, 
the temperature of which was maintained at 21·1° C. The generation 
of the airstream by pressure instead of suction reduced the possibility 
of leakage of the surrounding air into the system. 

The solutions were successively diluted to correspond to relative 
humidities of 20 per cent., 40 per cent., 60 per cent., 80 pE'r cent., 
90 per cent. and 97·5 per cent. according to data given by .. Wilson 
(1921) . Observations beyond 97 ·5 per cent. relative humidity were 
considered impracticable owing to condensation of moisture on the 
wool as a result of small unavoidable temperature fluctuations. Before 
exposing the samples to the air current at each humidity they were 
subjected to a current of dry air so as to ensure adRorption conclitions. 

11he regain bottles were weighed daily and "~ IJ.en the weights 
became constant, weighing was continued for another five days , 
each bottle being allocated to a different portion of the airstream 
between weighings. This was to ensure that the humidity of any 
portion of the stream of air had not been affected during its passage 
through the trap or connecting tubing. In order to allow for possiblE' 
changes in weight of the bottles the wool was removed and the 
bottles weighed separately after constancy at each humidity had 
been obtained . The specific gravity of the solutions was checked at 
frequent intervals with the aid of a Westphal balance. No 
appreciable ehanges in the solutions occurred. Desorption was 
studied at 80 per cent., 60 per <:ent., 40 per CE'nt. and 20 per cent. 
relative humidities. 

Finally the dry weights of the samples were determined by 
heating to 100° C. at 5 ems. Hg. pressure in the presence of sulphuric 
ariel. an Abderhalden drying apparatus heing- m;ed for the purpose . 

334 



RESU LTi'. 

'l'nbl e 1 gi Ye . .; i be ,;mou nt of m ois l un ' adsorl1Pd by l ltP te n 
sa.11 1ples at enc h hu111ir1ity, ex p r essed a s a p er centage of t he dry 
\\"Pighi of the wool. T he lll l:'a n Ya lues a r e plott ed in F ig . I. 
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A n analysis ; 1f i lw Ynru tn r f' of th e r f'sults 1s g1Y e 11 111 ' l'nblP '2. . 

T ABLE 2. 
Allalysi s of Vm·ian ce . 

\' arin.nce. LU'. S ums of 

I 
.\lean S. l>. Log 

Squa res. Squa res. s.n. 

lkt"·een sam p les ... . . . . . . . . . 9 11· 2242 1·246!)35 I · J 166 O· IJ OI 
lkt\\'CCn humidit ies . .. ..... 5 63 19·68742 - - -
Error . . . ....... .. . . .. . . .. .. 45 3 ·88508 0 ·086335 0·2938 - ] ·2249 

Bet\\'N' Il totals of d uplicates . . 59 6334· 79492 -
o- :m~~- 1 - :;n2 \\'ithin tota ls o f duplicates .. . 60 3·24500 0 ·05+083 

TOTAL . . . . .. . ... . . . . 119 6338· 03992 - -
I 

-

335 



BASl C CHARACTERISTICS OF MEltlNO " ' OOL. 

30 

0 
I . :l Adsorption . 

X 
I 

Desorption. 

.-v 
20 

.-/· 
~t-

~/ 

7~ 
15 

10 

~ v 
10 20 30 40 50 60 10 80 90 

Re la tive Humidity. 

Fig. l. 

'l'he variance between samples differs significant ly fron1 i hl· 
error variance at P = · 001, while the error variance does not diftt:>r 
significantly from the variance within duplicate determinatiou~ 
at P = · 05. The existence of definite differences between tlw 
adsorptive capacities of the different types of wool considered is thu ,; 
proved. A ccording to Table 2, the standard error of the mean of 
duplicates i s 0 ·2325 /v'2 or 0·1644, a nlue " ·hich is satisfactnn 
for t he purpose of the present study. 

The greatest difference was found in the case of samples 3 and G. 
th e n 'sults for which are given in Table 3. 

'l'ADLE 3. 

H E LATIYE H t:XIDITY. 

Sample. 

I 
20 Per 40 Per 60 Per 80 Per 90 Per 97· 5 Per 
cent. cent. cent . cent. cent . cent . 

3 . ... . . . ... .... . 6· 5 9 ·8 13 ·9 18 · 7 22·3 27·4 

5 ... . . .. . ... .. .. 7·4 10·9 15· 0 20·1 24 ·0 28 ·3 

DIFF ERENCE .... 0· 9 1·1 1· 1 1·4 1· 7 0·() 
. 
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At all values of the relative humidity, sample 0 ausorbed more 
moisture thar. sample 3, the excess being of the order of 1 per cent. 
of the dry weight. 

'l'he variation in adsorptiYe capacity of the ten samples ut 
the different values of relative humidity is illustrated in Table 4. 

TABLE 4. 

Relative humidity. 20% I 40% 

I 
60% 80% 90% 9'1 :5% 

Standard clevia.tion 0·29 
! 

0·3l 0·35 0·39 0·48 0·37 
! I 

While the standard deviation increases with humidity up to 
90 per cent. relative humidity, the value at 97 ·5 per cent. relative 
humidity shows a slight Jecrease and corresponds with that at 
approxima tely 80 per cent. relative humidity. 

The wools used were representative of types that differ among 
themselves in other physical properties. The averages of the experi­
mental results are therefore only applicable to the series and do 
not represent the average adsorptiYe capacity of the South African 
.Merino wool clip. 

The samples, which gave the lowest anJ highest values (viz. 
Nos. 0 and 5, Table 1) were a " ropy " type and an extremely 
hairy type re.opectively, wools that form a small portion of the South 
African clip. The influence of these two samples on the variation 
found is evident when they are omitted in the calculation of the 
standard deviation, which at 90 per cent. relative humidity is then 
halved. It can thus be reasonably presumed that the average of 
the South African clip lies between the limits given by these types 
and will not diffe1· greatly from the average of the values given in 
Table l. 

Except for the fact that the extremely hairy sample gave the 
highest values, the results do not follow Speakman's (1930) 
observation that the affinity for water appears to increase slig·htly 
as the wool becomes coarser, though this difference may be due to 
the fact that Speakman used wools from different breeds of Aht>Pp 
"·hilst. 1he present study ronfiues itself to :Nierino types only. 

])ifferences in the amount of water arlRorhed at any value of 
the relative humirlity have an important bearing on the method 
of estimating the regain of samples hy weighing· them under the 
~a me ron d i tions as a standard sample of known dry weight . This 
method is used for large-seale determinationA of the elean y ields 
of fleeces where the final rt>s1llts have to he t>xprPSAed in terms of 
a definite rt>gain. 

Roberts (1930) sugg·JBtPd that a sta ndard salllple should he 
!llade ur, of :1. number of "maller samples taken from diffet'Pnt wools. 
Applying this principle to the hm wooh uAed in thP pre,'Jent study, 

0!37 



!lASlC CHARACTBRlSTll'S OF ~\lERl~O \\'OOL. 

a standarJ sample may be suppo~ed to haYe beeu made up of equal 
portions ta.kev from all ~he samples, and the ten samples weighed 
together with the standard at 60 per cent. relative humidity. If 
the dry weights of the :;amples are calculated ou the assumption 
that all con b1in the same amount of moisture as the standard , then 
the errors du2 to difteJ·ent adsorptiYe power~ haYe a standard deviation 
of ± 0 · 2857 per cent. Thi,.; meaw> that an error exceeding· 0 · 3 })er 
cent. of the dry weight will ·occur once in eYery thinl case. The threP 
samples of which the dry ,,-eight estimates differed from th e hut> 
\·a lues by more than 0 -::J per cent. con ,.;i~ted of the hairy and " l'OlJ.Y ' . 
types already Jll entioned. ln caKes suc h as occur in the labOl'ator,v, 
n sel ection of ,;a lllpless \Yill rarely contain so high a pwpod:ion of 
these types and will often Inc· k them a I together. H ("<\ n, t herefore. 
be conehulecl that tlte staudnrd sampl!:' method of e,.;ti n1ati11g regain 
is sai.isfa1·tory \\' llell an accuracy i.ne<tter than 0-2 per cent. i,; not 
re <.1uired, aR iu Jhe n1;.:e of cleaJJ yield determination:; proYide<l tlwt 
samples-of t he hairy :1nd "ropy·· tYP~-'" :1re not inclucl t>cl in the ,;e r it·" 
nn der examination. 

8uMMAl1Y .-u-.- .u CoNGLrs 1 OJ\ s. 

The adsorption of moistm·e at n1riout> relati \·e h umid-itie,; lJ,­
ten samples representing clifferen t types of South _A fricmt )fei·in.o 
\HJol \Yas invpstigated. 

'l'be sa tnplt· .~ diflered sigui:fi cautly j II acborptiYe ]JO\Yel'Ci. At 
[)()per cent. reLttive humidity t h e exirmne Yahtes of 24 ·0 pe r cent. 
and 22- ~l per cent. \\-ith a mean Yalue of 2:2 · t\ per cent. wer e ohta int->1l. 
At 97 ·5 per ('ent. relat.in· humidity the corresponding Yalues were 
28·3 p!:'r !'ent-. aud 27 ·4 per cent. , showing a sma llt->r <l ifl'er enre than 
at 90 per ceni. relati' e humidity. Tbe highest n tlu ec; '"er e ohtain !:'d 
in the case of :1n extremely hairy sampl r , aml the l<l\\·est in t lt t• 
C'<tse of a samplf' of th e "ropy " type. 

'l'he use of a standard sampl e for e~timating tht-> <hy weight" 
of snmples is diKcussecl. It. is concludecl thai the Ill ethocl i ::; suitable 
where an accuracy greate1· than 0 ·2 per rent. is not re:1uirecl . 
proYidecl that· sampl es of the h :1ir~· :tnd " rop~- " b: pes are uot 
indnded. 

'l'he author wi h<•c; io rec·ord his appreciation to Dr. V . Hosmnn 
for hi interest a nd a~sisbn c·e during- the itn-estigation. 

This pape1· fonns vart of a projeet on " Studies ou the B:t sie 
Character istics of S(luth African 'Jle;·i no \\'ool ", ,,-ltic-11 ic; finanr·e<l 
h~- tlH~ ~Tool Council out of vVool LeY.\' Fun (ls_ 
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