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with ethylene oxide in sacs made of polyethylene film. No changes
in the external appearance of the articles were noted after exposure
to the 4-10 hours at a dose of 20-30 g/kg. "Experimental” and “eontrol"
shoes were indistinguishable after ane end a half years of wear.
Shrinkage, durability, and stretching were tested in materials used
for military uniforms. No advérse effects were detected even after
2-month storage following 10-fold treatment with ethylene oxide.’

A%

e 22T

e e e e e
Ry




UNGLASSIFIED

Securlty Classificstion

e

14. KEY WORCS Linn A LINK ® LIk C
LI-1'% 4 L A4 oL X Y ALK wT
Disinfection
Ethylene Oxide
Physicomechanical Properties
Military uniforms
|
UNCIASSIFIED

$ecuwity Clacelficstion




THE EFFECT OF DISINFECTION WITH ETHYLENE OXIDE ON
PHYSICOMECHANICAL PROPERTIES OF CERTAIN OBJECTS

It 438 known that during disinfection by the steanm
method, undesirable changes ococur in the quality of objects.
Thug, under the influence of saturated steam the external
form and color of fabrice change, brightness is lost. smooth
surface hecomes rough, shrinkage of fabriss is observed, and
their durability is decreased (Levashov, 1900; Morberg, 1902;
Patsanovskly, 1902; Mendizo, 1903; Aleksandrov, 1611;
Okunevskiy and Glibin, 19732; Boldyrev and Okunevskiy, 1934).
During treatment of fabrios in paraformal chambers their
durability is also significantly reduced (Mikhel'!'son, 1938).
Decontamination with disinfectant solutions 1s usually
accompanied by considerable shrinkage of fabrics. For
example, finely woven fabrics during wetting shrink up to
7%, coarsely woven - up to 6% along warp and up to 14% along
the weft, a linen border - up to 12%, eto. (Filatova, 1960).

Nikitin et al (1963) have shown that during disinfeo-
tion of objeots of synthetlic material various methods
( steam, exhaust, raformalin, boiling, socaking in disin-
fectant solutions) change one or another of the properties
of the treated substances (weight, color, transparency,
odors, stiffness, elasticlity, durabllity, relative length,
microstructure eto.).

Aocording to the reports of a series of authors
(Neumann et al, 1955; Jerundy et al, 1957; Lexmann, 1962;
Subbetin and Prishohey, 1963; Banhalmi and Takas, 1965 eto.),
disinfection with ethylene oxide is not accompenied by a




change ir. che gquality of the majority of treated samples.
However, this deduotion, at least in relation to semples
of clothing and shoes, is speculative,

Disinfection which we ocarried out with ethylene oxide
of military equipment, shoes, bed parts, documents, and
certain other articles with the chamber-less method in
sacks of polyethylene film (at a dose of preparation of
20-30 g per kg of articlsat exposure of 4-10 hours) did not
cause any change in the external form of the treated articles.
But for more objestive evalusticn of the properties of the
artiocles after disinfection we carried out tests in the
weering of shoes, and for six types of fabrics, shrinkage,
durability, and relative elongation were determined.

Twenty pairs of new leather hospital slippers after
5=f0ld treatment with ethylene oxide (30 g/kg with exposures
of 24 hours and s one day intervel between treatments) and
twenty pairs of untreated, "ocontrol" dippers vwere given out
in the mediocal department for sxperimental wearing. After
1 and 13 years the "experimental® group of slippers was not
distinguishable from the *"ocontrol" in elther external
appearsnce, or in the wear of the soles, or in the condition

~of the seams.

Thus, the test wearing of slippers indlicatsd that the
durability of the shoes did not ohange as a result of
treatment with ethylene oxide.

The study of shrinkage, durability and relative
elongation of fabrios was carried out assording to the All-
Union State Standards 3813-47 (1964). Samples of fabrios
used for sewing military uniforms underwent examination:
Cloth overcoats semi-rough srtiocle 4414, bleached sheeting
artiocle 52, diagonal breeches article 706, canvas tents
artiscle 565, knit wvariegated suits article 688, satin knit
article 559.

In order %0 determins ahrinkage, 8 rectangular
gsamples were cut irom each tested fabrio, whish were numbered,
and the direction of the warp snd weft merked with a pencil.
In the corners of a piece of fabric and in the middle of each
side labels were embroidered with oclored threads. A *sr
mainteining the fabriocs for & period of days at oconasts.b
temperature (20+ 5°) and relative humidity {65+ 5%) tests




vere carriad out or sach piece {3 along the warp and 3 along
the wert) betweaen the colored labels. On the basis of 3
messursments an arithmetic mean ¥as caloculated. After this,
the fabrios in plsce of the ceoaplete military uniform were
treated with geseous ethylene oxide for 48 hours (at a dose
of preparation of 30g/kg). At the end of ths expoaure,

ths fabrice wsre airsd for three hours, maintsined for days
under the same conditions as before treatment with athylene
oxide, thsn again measured. Repeated measurements wers
carried out on two samples after i~ 5- and 10- fold treatments.
Thege two asmples were gubjeocted to ten-fold actlion of
ethylene oxide, but measurements were not sarried out
immediately, but arter two months of storage in a warshouse
at room temperature and relative hueidity of 50-70%.

sShrinkage of Fabrics After Treatment with Ethylene Oxide (In %)

Table 1 Treatzent

' ‘ E months after
. Type of Fabric |- Single| 5-Pold | 10-Fold 10-fold
LA treatment

(o] 44 (] Y (o] 4 o] L4

leached sheetl o1l o4los|os]o3]os]|os}os

"BCIoth great :wu”t:,8 03 (-01]03] 0 {0305 04]|03

.Diagonal breeches 04 ]03.1.0 0505} 05| 04 8.;

‘Canses Tent - -.- - | B2 |08 02|02 05|08 00

....... 03 | o5 |04 |04 |03]|02]02]02 .

Knit sult’ "', 03|63 {04]06]04]05]04]08

Satin knit o=Wa1p y=Weflt h

The averags shrinksge for each of the two samples of
tabrics (the ratio of differences in dimensions obteined
when measuring fabrios befors and after treatment with
ethylene oxlids, to measurements bvefore treatments) are
prasented in Table 1. As oan be seen from the data
presented, there was practiscally no shrinkage of fabrics
after treatment with sthylene oxide (along the weft and
along the warp it did not exceed 9.5%). No regularities
wers noted in ohanges in szhrinkege of fabrics dependent on



the length of ethylene oxids treatment; this was also
confirmed by statistiosl deta {in all experiments P > 0,05).

The resistance of fadbrics to tearing was detsrmined
on & tearing machine PT-250. Foxr each type of fabric,
durabdbility of 10 strips wasg tested slong the warp and along
the weft., Strips of fabric were taken 50mm in width and
100mm in length for overcoat oloth and 200mm foxr the
remaining fabrics. According to the results of tearing of
10 strips, an aritimetic mean was found whioch served ss &
control for oomparison with the durability of the same
fabriocs after undergoing ethylene oxide treatment. After
disinfection the fabrics were tested for tearing, having
first been aired and stored for days under the same conditions
as before determination of shrinkege. Resistance to tearing
was determined after l-, 5=, and 10~fold treatment of fabriocs
with ethylene oxide, and alsc two months after 10-fold
treatnent,

As can bes seen in Table 2, after treatmsent of fabrics
with ethylene oxide both an inorease and a deorease in
duradlility occurred in comparison with corresponding
controls. However, these differences were statistically
unreliable (P > 0.05}; and are apparently explained not by the
effect of ethylenc oxide but by the nonstandard durabllity
of individual fabrioc threads. No regularities in changes of
durablility of fabrics were noted with an inorease in the
length of treatment.

Stretoching of fabrics were determined at the same
tine as teszting of durability on tearing machine PT-250 by
the stretching cf strips of fabric until the moment of
teaxring. The absolute stretcohing of fabrios was measured
with a precision up to lsm and acoording to the results an
arithmetic mean for stretching of 10 strips was determined.
Then for each type of material the relative stretohing before
and after athylene oxide trsatment was determined.



Table 2

Change in Durability (in kg) of Fabrics After Disinfection

With Bthylsne Oxide (M % m)
3§ Treatment
. ® T .
LY 2 months afte
Type of 'if . by
¢ rabric 56| SOPFTOY gingle| 5-Pold [10-Fold| ,10-feld
. g: treatment
Bleached sheeting |0/ 53.2x0,67 | 655+ (;) 23 | 52, ol+7o 23 | 52, s+oo 27 52.0‘: 0,23
! — 7
Y| 46,3£1,37 | 45, 3:61 21} 45 6+0 2 | 44 7+o g5 | 47, 03;1 )
¢ —_
Cloth great coat |0 483+0,35 | 47, e;:bo 4 | 8, 9:.- 0,43 | 48, 5&0 37 147, o:: o 51
P ¢ —
o Y| 46,7£0,77 473;534 47%ng2 453:07 455:375
t - .3
Diagonal breeches|O| 94,002 94.36t 2! B 193, 40161 K] 10 +] 3 81 9201:9:08!
;‘- ‘ — 0
Y| 93,140,68 92.%1;;,06 91, 4011 J 935+1 9 93.8?41.3
‘ — ’ (]
anvas Te O] 8.,0+1,3 | 852+1,9 | 85,6085 | 84, 3+o&5 85,3£0,7
Can Tent t - 0.35 0.25 1,1 65
! Yi730&1,6 | 743=1,8 | 775x21 m0ﬁ18 T4,1=1,1
t - 0.5 1.8 0,6
¥Knit suit |0 895+15 wﬁﬁéa msﬂxo %o:oa 87%?4
! — 0,
Y| 76.0+0.84 74.4:9: 5 | 75, s+l| 7 |8 9lx51 g 1T, 36« 1.6
t — 0 i
. t O} 56,4:0,67 | 64,1+ 0,81 | 55,7+26 | 67,009 ms::e
Satin knit ¢ — 2,3 0,26 0,56 0,23 '
- V| 90513, , 50,8+£202 | 89415 | 01,3£09 | 89,1+09
t —_ \ 0,65 0,65 Jdo
O={arp Y=Weft

! Be=3truoctural Part of Fabrio

Note., Criterion t here and in Table 3 was caloulated for
differences 1n average expsrimental and corresponding
control samples,

The methoed of treatment with ethylene oxide was
the same as that used when determining shrinkage of fabrics.

The results of the researoh, presented in Table 3,
indlcate that the amount of stretohing of fabries after
treatment was virtually unochanged in comparison with the
control (P > 0.05).

An inocrease in the number of treatments, as in
previous researoh on resistance to tearing, did not produce
regular displacements in the stretohing indiocas.



Thus, 10-f0ld treatment of fabrics with ethylens
oxide wag not accompanied by shrinkage and did not lead
to & change in their durability.

Table 3

Change in Amount of Relative 3tretohing of Fabrics (in %)
After Disinfection with Ethylenes Oxide (M ¥ m)

-l;~“:ﬁi s

4«,1.5 ;: B Treatment l l
R f !2 months after
Ghgid . Type of - l3ksontrol s, ool o potalio-Ford i0-fold |
,u;,flfz‘ Fabric 'gg ng 5 treatment l ‘

1 & e si."

Bleaohed sheeting

VAT e ol

'\l".‘ ;*;} },:,i.".
Cloth great coat
S

%L-- ' 3

Diagoml breeches
'\ BapHaf

. J"k: s .‘ N [
w"ﬂ?fw

.‘,L\Canvan Tent
—;hq

» : s 'Y\ f

_i? .. Knit suit

fﬂ?#{dﬁ*

15,1011 | 1482014 15.2:60,15 B30I | 142005, |
- . 0|
49,9+ 1,1 | 60,2£0,36 | 50,940,38 | 49,5028 | 50, a: 0,45 |
- 0.2 066 | 0.3 0,56
226203 | 26£107 | 317201 | 32, o: 0,15 | 32, 26ta° 36
- 3
470807 | 46620086 | 461503 | 47, s:; 8 | 461203
- 3 ’ ! '2 *
AITOL6 | 32,25049 | 3082047 30.3%2.21 03£018 -
21,5£043 | 21,62058 | 21,43:0,21 | 20,62033 | 21,65047 -
~ 16 0,09 I, 0,8 ,
26,3£0,48 | 26,8+0,39 | 25,20,21 | 25,5+1,7 | 248041 .
~ 08 0,2 0,5 0,9 x
265050 | 205048 | 0IELT (| 7026 | 40BELT
[ 30,8£1,7 | 404£0,8 | 38,9:0,27 | 40, ax 0,0 | 390£041 .=
0,8 5 0,59 0,5 '
B5£033 | 28204 | 2, orﬁo 2 | 22, aoxso 2 | 004 ¢
! - [) ,0 ’ ‘e
880,26 | 84021 | 8,2£0,15 | 9,0£021 | 94021 .

Ao L2 .06, .|. 08 S 0% .
54 6*‘ T, 320,39 | 53,220,7 | 53,9+0,77 | 64,3%1,7 | nt
0,48 08 0.4 l 1,95 E

- t3=s'l:ruotura.1 part of Fabrio i O=Warp  Y=Weft
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The Effeot of Disinfection With Ethylene Oxide on Physico-
Mechanlcal Properties of Certain Objeots

V. 8. Antonov

Military uniform, shoes, bedding, documents and some
other objeots were disinfected with ethylene oxide in saos
made of polyethylene film. No changes were noted in the
external appearance of the disinfected objeots after exposure
of 4 $o 10 hours, the dose of the preparation being 20-30 g/kg.

Comparison of wearing out of the trsated and control
shoss demonstrated that in one and a half year wear the



hexperimental? aund Poontrol® ghoes falled to differ from each
other.

Shrinking., durability and relative elongation of
materials usgsd for military uniforms was cheoked after a
single, 5-time and 10-time disinfection with sthylene oxide
{exposure - 48 hours; the dose of ths preparation - 30 g/kg),
as well as efter two-month storsge Joliowing 10-time
treatment,

Ag demonstrated, 10-tima treatment of materiasls with
ethylens oxlde was not acoompanied by any shrinking or
changes of their durability.
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