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Fields of Application / Industry:

= Chemistry / Polymer Industry

= Clinical Chemistry / Medicine /
Hygiene / Health Care

= Cosmetics

= Electronics

= Energy

= Environment/ Water / Waste

= Food / Agriculture

= Geology / Mining

= Material Analysis

= Metallurgy / Galvanization

= Pharmacy

» Refineries / Petrochemistry

= Semi-Conductor Technology

= Others
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Color location determination of glass tube samples

General

Three glass tube samples of sort FIOLAX® (1x tube, 1x flattened tube segment and 1x tube plate)
have been analyzed concerning their color. The glass tube was additionally analyzed as half shell.

Because of their chemical resistence, neutrality, temperature resistance and stability this sort of
glass is mainly used for package for products of biotechnology and pharmacy. Furthermore the
tube shape is resistant against high inner pressure, so it is mainly used for ampullae and tubes for
pills and accommodates protection concerning quality assurance of drugs.

For determination of color location the SPECORD® 200 PLUS with solid sample holder was used.

The aim was to test the applicability of the instrument and if the bend of the samples can be
disregarded when sample is positioned directly in front of detector.

For the color location determination, VIS transmittance spectra were scanned and then evaluated
by the color determination of WinASPECT PLUS software. This module offers the possibility of
calculating different color indexes with consideration of different angles of incidence and light
models.

The chromaticity coordinates x and y characterize the color in a two-dimensional Cartesian space;
in this respect, the saturation must be specified and given separately. The CIE coordinates
characterize the color in a three-dimensional Cartesian space, while taking the brightness into
account. The brightness of a color tone is represented by the value "L" in the CIE lab system. In
this respect, the value "a" stands for the red-green portion and the value "b" for the yellow-blue
portion.

Solid sample holder

Figure 1 shows the holder for solid samples. This accessory is suitable for solid samples with a
diameter from 20mm and a thickness up to 25mm and is placed on the mount for cells of
SPECORD directly in front of detector.

Fig. 1 Solid sample holder for SPECORD®
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The measurements were carried out with the following parameter settings:
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Title: Color location Range: 190 -1100nm
determination

Correction: Reference Step width: 1nm

Display: Transmittance Speed: 50nm/s

Lamp changeover: |320nm Accessaories: none

Measurement mode: | Scan mode

The reference measurement was conducted against air. For sample measurement the glasses
were placed into the solid holder and fixed with the clip.

Results/Evaluation

The figure 2 shows the transmittance spectra of all glass samples. The accordant color values are
given below. The calculated CIE L*a*b* coordinates base on an light model C (most corresponding
to natural light) and an observation angle of 2°.
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Color coordinates oft glass samples:

Glass plate Tube
= 206433 ¥'= 17.0683 £= 28027 = 437184 = 435569 = 204771
H= 05128 = 04238 u= 0.4057 y= 04042
L= 483458 a= 201055 b= Ah.2485 L= 719307 a= 29439 b= 401180
Cab= 587931  hab= 1.2218 Cab= 402258  hab= 1.45975
flattened tube segment Tube half shell
e A4 B442 = 431233 7= 227619 H= BI1326E = B4.7305  Z= 47 6702
u= 0.4054 n= 03916 w= 0.3604 p= 0.3634
L= 7EE &= 2003 b= a6 2937 L= 243447 &= 03812 b= 28 2509
Cab= 3694001 hab= 1.3834 Cab= 252533  hab= -1.5563

The described method with the SPECORD® 200 PLUS with solid sample holder and was ideally
suited for determining the color location of such samples. Taken spectra of glass plate, tube and
tube half shell are different distinctly. Transmittance spectra and color coordinates of the tube and
the flattened tube segment are conditionally comparable. The basic color coordinates X; Y and Z
as well as the chromaticity coordinates x and y with the brightness value L are in a good
accordance. of a color tone is represented by the value "L" in the CIE lab system. There are only
differences in the red-green portion as well as the yellow-blue portion and the chroma.

The characterization of the color location can be effected for all color coordinates specified. In this
respect, the color discrimination is always guaranteed. The bend of the tube effects the color
coordinates. Hence for color determination this effect can not be disregarded although the sample
was positioned directly in front of detector.
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