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The Stability of Chlorobutanol Solution
in Polyethylene and Glycol-modified Polyethylene
Terephthalate Containers
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There have been many difficulties in utilization of polyethylene (PE) container for volatile
ingredients because of its high permeability. We selected glycol-modified polyethylene
terephthalate (PETG) lately being used and evaluated the stability of 0.5% chlorobutanol solu-
tion for PETG. We used PE bottle, glass flask and rubber stoppered vial for comparison and
assayed chlorobutanol contents of the samples stored at various temperatures for nine weeks
by HPLC method.

The results indicated that the stability of chlorobutanol in PETG container was almost similar
to that in glass flask, and was superior to that in PE bottle and rubber stoppered vial.
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Table 1- 7The Specifications of PE and PETG
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Properties PE

PETG

Structural
CH, CH, S

lan)

formula

Molecular weight 1, 500 — 100, 000

mp (C) 105 - 110
Transparency milky transparent
Flexibility flexible
Fragrance integrity bad

0
I I .
HOCH, - CH,0 C—-@—C - OCH,CH,;0 -+

- )-c0-CH 8 )CH,0 53

about 26, 000

glass — transition temp 81 (Dec. 250)
transparent

less flexible

good (similar to glass)

PE=polyethylene. PETG=
specifications= Table I % Table I of FA
s,
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Was(4C), FL2(30T, 50T), LEHA
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Table [[- Some Specifications of Containers.

M ., PE PETG Glass j(‘)‘bb:rre 4
CASUrEMENtS yottle bottle flask Pp

vial

Total volume (m{) 19.5 22.2 11.8 10.8

Yolume of solu- 15 15 10 8

tion (m/)

Percentage vol-

ume occupied by 76.9 67.6 84.7 74.1

solution

Total inside area

of container 36.6 38.9

(em?)

Area of liquid k

contact (cm?) 0.7 28.0

Wall thickness

(pm) 350 880

glycol-modified polyethylene terephthalate

Table Ml - HPLC Conditions for Determination  of

Chlorobutanol.
Parameters Conditions
Mobile phase MeOH 60 -H,0 40%
Stationary phase « Bonda,
Flow rate 1 ml/min
Detector UV 214 nm
Injection volume 20 u!

Chlorobutanol 2| X2k

methanol & H,0¢] EHS 0.45um¥] filter
2 o7 3}e] sonicator® degassingAlZl A&
olgAe 7 shx Table Mo ZFAoN4 15
4 AAez 7+ AEF A 2TA=
# chlorobutanol 0.1, 0.2, 0.3, 0. 4 % 0.5

% G8& uhso] 7t 384 AT F AAst
of $FEFAL At 2 Exol wAF A
5% 3314 Aaalel 1 HEAE EFHAo]

£3slo] B Tl

deizgn 9 1@
4T oA ¢l chlorobutanol 2] =72k 3=
mg147%+34ﬂ£ﬂ4ﬂﬁ%ﬁ}4¢e

22 ez glon 9F S gektaE A

o WA egke,

o] permeation, sorption @  hydrolysis’
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Figure 1—Percent of chlorobutanol remaining as a
function of time at 4°C.
Key: O—0, glass flask, ®—8, PE; A——A,
PETG
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Figure 2—Percent of chlorobutanol remaining as a
function of time at-30°C.
Key: O O, glass flask; ®—®, PE; A—A,
PETG; @—@, rubber stoppered vial
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Table N - Decreasing Rate Constants of Chlorobutanol in Various Containers.

Rubber stoppered

Temperature PE (wk™') PETG (wk™) Glass flask (wk™*) . -1
: vial (wk )
4 3.89x10°° 2.80%x10° 2.79x10°* -
30 59.88x10°* 17.46X10"° 10.32x107* 63.08%x10°*
50 634.71X10°® 95.18%10"* 69.23%x107* -
Table V- Permeation Rate Constants of Chlorobu-
tanol in Various Containers. 4 g

Temperature (C)

Container
4 30 50
PE —2 -2 —2
(mg/cm? wk) 1.62X107% 43.42X107% 94.21%X10
PETG

1.24x107* 8.05X107° 15,03X10*

(mg/cm? wk)

€A+ PE bottleo] PETG bottle ¥ glass
flask® v} 7tk 3,54, 5.8 #H4& =5 o
el 9 o] rubber stoppered vial#& 317\" g+
ZRasxg Jepdch E£350ColA = PE-
TG bottle®c} 7wl glass flask® t}+= 9ulln}
e 52 A4 E5 Jeliigich (Table IV).
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Aol ¢l PE bottle®} PETG bottle2] per-
T35 et
permeation rate constantt 4 ColAlE &
ztol7} glglet PE~} PETGE T 30T o4&
o 54, 50CelAE o6l HE & 4 9
A} (Table V),
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