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A NOTE ON THE PROPERTIES OF A BELOW 

STANDARD GRADE COTTON 

byp. P. VELDSMANandH. TAYLOR 

ABSTRACT 

A BSG cotton which differed from· one used in a previous-study in respect of 
micronaire and trash content was processed into yarn The yarn tenacity was higher 
than that measured in the previous study because of its lower micronaire value. 

INTRODUCTION 

. In a previous communication 1 results were recorded on the processing 
characteristics of a Deltapine BSG cotton and an Acala 151 7 good grade cotton and 
various blends of these. The conclusions arrived at were that, in terms of yarn and 
fabric properties, the performance of a particular blend can be .predicted once the 
performance of the individual components is known. In this particular instance, the 
BSG cotton had a relatively high trash content. 

It was considered that any further information on the processing behaviour 
of other BSG cottons having properties which differ significantly from the above 
would be of great value in assessing. their future use in blends with good grade 
cottons. Consequently, it was decided to process another BSG cotton. 

EXPERIMENTAL 

Raw Material: 

The BSG cotton selected, together with • the one used p:feviously, had the 
following properties: 

TABLE I 

FIBRE PROPERTIES OF BSG COITON 

2,5% Span length (mni) 
Micronaire 
Fineness 
Maturity ratio 
l/8�gauge tenacity (cN/tex) 
Trash content (% ) 

11 

Previously 1

26,7 
·3,7

163 
0,79 

19,6 
15,5 

In this Report 

25,2 
3,3 

150 
0,76 

19,2 
5,70 



Processing: 

The cotton was processed in the blowroom in the normal manner to produce 
a lap of 9,6 kg . At the carding stage 2,3 per cent waste was extracted. 

After two drawframe passages a 4 77 tex roving was produced which was spun 
into 15, 25 and 30 tex yarns respectively, using a metric twist multiplier of 38,0 
(4,0 English cotton count). The end breakage rate at 10 000 r/min was well within 
5 end breaks/100 spindle hours. 

RESULTS AND DISCUSSION 

For the sake of clarity, the results of the tests on the BSG cotton used 
previously and the present one are given in Table I. 

It can be seen from Table I that, excepi for the trash content, the two cottons 
differ mainly in their micronaire values. Any differences in the yam properties 
should, therefore, mainly depend on the influence of this parameter. 

15 

25 

30 

The results obtained on the 1 S, 25 and 30 tex yams are given in Table II. 

Nominal Tex Actual 
Yam Tex 

Previous I 5,1 

Current 14,9 

Previous 24,6 

Current 25,5 

Previous 30,0 

Current 31,7 

TABLE II 

YARN PROPERTIES 

Yam Tenacity % 

(cN/tex) lnegularity (CV) 

11,3 23,3 

13,0 23,2 

12,2 21,7 

13,4 19,6 

12,6 17,2 

13,9 17,0 

Neps per 1 000 
Metres 

373 

907 

236 

528 

188 

343 

From the results of Table II it is obvious that the yarns from the current BSG 
cotton are somewhat stronger (approximately 12 per cent). Th� latter is also about 
8 per cent finer. This increased yam strength could most likely be attributed to the 
increase in the number of fibres per cross-section of the yarn. 
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THE CAUSTIC MERCERISATION OF COTTON FABRICS 

PART I: A LABORATORY INVESTIGATION OF THE VACUUM 

IMPREGNATION OF CAUSTIC SODA 

by H. M SIL VER 

ABSTRACT 

A heavyweight, plain weave cotton fabn·c was mercerised with caustic soda at 
atmospheric and sub-atmospheric pressures. A number of tests were carried out on 
the fabrics but no improvement in fabric properties resulted from mercerising the 
fabrics at sub-atmospheric pressures when compared wUh those mercerised at 
atmospheric pressures. 

INTRODUCTION 

The objectives of the mercerising process are, amongst others, dyestuff cost 
savings, increased lustre and retention of tensile strength after easy-care finishing. 
Mercerisation is nqrmally achieved py impregnating the cotton fibres in yarn or 
fabric form with caustic soda, stretching the yams or fabrics and rinsing. This 
process, however, is not as efficient as it could be, partly because of the inter­
ference of yarn and fabric structure in preventing effective penetration and full 
swelling1 

. One attempt to improve the uniformity of the mercerising treatment has been 
made by introducing liquid ammonia mercerisation. While this method results in 
less swelling of the cotton fibres when compared with the swelling obtained by 
treatment with caustic soda, the swelling of cotton in ammonia is much more 
even2. 

The use of vacuum impregnation to aid the even and thorough penetration 
of a solution into a fabric has been known for some time. Initial work that has been 
carried out has shown that this technique may be of real value in improving the 
efficiency of both dyeing and finishing techniques3

• 
4

. The use of a vacuum, to 
achieve constant pressure within the zone Oto 13,33 kPa (0 to 100 mm Hg), removes 
air and other gases from the interstices in a fabric. The immediate passage of the 
fabric from the vacuum into a solution followed by a return to atmospheric pres­
sure "forces the liquid into the substrate against no resistance"5. Pressures greater
than 13,33 kPa have been found to be not as effective as those in the zone 0 to 
13,33 kPa. This results in easier.and more uniform wetting out of the fabric. 

This paper reports on laboratory investigations to determine ·whether the 
technique of vacuum impregnation can be successfully applied to the caustic soda 
mercerisation of cotton fabrics. 
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A COMPARISON OF THE KNOT STRENGTH OF 

PHORMIUM TENAX AND SISAL 

by L. HUNTER and S. SMUTS 

ABSTRACT 

The tenacities, knot tenacity in particular, of Phormium tenax and sisal 
(stngle fibres as well as twisted strands} have been compared. It was concluded that, 
in this respect, sisal was superior to Phormium tenax with the latter apparently 
more brittle than the former. 

INTRODUCTION 

Sisai is one of the fibres extensively used for the production of cords and 
twines. It was decided to investigate the feasibility of using Phormium tenax for 
this purpose in an attempt to extend its market and usage. One of the first steps 
was to evaluate those tensile properties of the fibre which were considered impor­
tant for the end-use envisaged. Breaking strength and, more particularly, knot 
strength of single fibres and twisted fibre strands were regarded as important in this 
context and form the subject of this report. Values obtained on sisal were used as 
a basis of reference when evaluating the results obtained on Phormium tenax. 

EXPERIMENTAL 

Two lots each of Phormium tenax and sisal, all in fibre form, were covered in 
this study, these being as follows: 

Sisal (A): This refers to a commercial sample of sisal fibre. 
Sisal (B): This fibre was decorticated at SA WTRI. 
Phormium tenax (C): This sample of fibre had been decorticated at 

SA WTRI some months previously, while 
Phormium tenax (D): was decorticated shortly before the tests were 

carried out. 
The tests were carried out on the fibres singly and when they were twisted 

(Z-twist) to form strands consisting of approximately l O fibres each. Knot strength 
and normal breaking strength tests were carried out on both the single fibres and 
twisted fibre strands. The single fibres were tested with a gauge length of 10 mm 
and a rate of extension of 2 mm/min, while the twisted strands were tested at a 
gauge length of 50 mm and a rate of extension of 10 mm/min . The tests were 
carried out on an Instron tensile tester and were similar to the British Standards 
tests (BS 193 2, Parts 1 and 2, 1965). 

The twisted strand was obtained by combining about 10 fibres and then 
inserting the required twist (Z-twist) by hand. In all cases the linear:density of the 
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THE TREATMENT OF ALL COTTON AND 67/33 COTTON/WOOL 
BLENDS WITH THPOH AND LIQUID AMMONIA. 

A PRELIMINARY REPORT 

by N J. J. VAN REMSBURG and F. A. BARKHUYSEN 

ABSTRACT 

The effect of THPOH* and liquid ammonia on the LOI values and certain 
physical properties of all-cotton and cotton/wool fabrics was investigated. It was 
found that a treatment with THPOH, followed by a treatment with liquid ammonia 
produced fabrics with LOI values higher than 27,0. The LO/values were, hO'rvever, 
lower than those obtained by the conventional THPOH/ammonia vapour treatment. 
The THPOH/liquid ammonia treatment sign.ificantly increased the breaking strength 
and resistance of flat abrasion of both fabrics, but slightly reduced the tear strength 
of the all-cotton fabrics and the bursting strength of the cotton/wool fabrics. 

INTRODUCTION 

The flame-retardant treatment of cotton with THPOH is a well-established 
finishing routine, especially in the U.S.A. The process involves the treatment of 
cotton with a THPOH solution, drying of the fabric to a moisture content of 5 to 
25 per cent, followed by polymerisation in ammonia gas and oxidation with 
hydrogen peroxide1

; The treatment has no adverse effect on the strength of the 
cotton and produces fabrics with a better handle than does any other flame­
retardant. 

Recently Calamari et al2 indicated that THPOH could be polymerised on the 
fabric by treatment in a saturated solution of ammonia in isopropanol, or in liquid 
ammonia. In the latter case, however, very little informat10n was given and it was 
therefore decided to investigate this aspect in greater detail. 

SA WTRI has been actively involved in the treatment of cotton fabrics with 
liquid ammonia. A chainless merceriser was built and the effect of liquid ammonia 
on the properties of the fabrics has been studied in depth3-5. In general it was
found that a liquid ammonia treatment had a beneficial effect on the cotton fabrics. 
This report describes the treatment of cotton with THPOH, followed by a treat­
ment with liquid ammonia in the chainless merceriser with the object of imparting 
flame-retardant as well as mercerisation properties to the fabrics. It was recently 
shown that the conventional THPOH treatment could be successfully applied to 
wool/cotton blends6 and consequently all-cotton as well as cotton/wool blended 
fabrics were used in this investigation. 

*Tetrakis- (hydroxymethyl}-phosphonium hydroxide

26 




















