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Abstract Small angle X-ray
scattering and differential scanning
calorimetry methods were employed
to characterise the internal order of
structural phases present in polyure-
thane coatings obtained as a result of
water evaporation from anionomer
dispersions. Those anionomers were
produced in the reaction of aromatic,
cycloaliphatic and aliphatic diisocya-
nates with polyoxyethylene glycol,
2,2-bis-(hydroxymethyl)propionic
acid and 1,6-hexamethylenediamine.
The decisive effects were found from

ionic and polar structures within the
rigid urethane and urea segments on
the ordered arrangement degree of the
supermolecular structures in the ob-
tained anionomers. That becomes
apparent in differential scanning cal-
orimetry thermograms and contributes
to improved thermal stability of the
produced polyurethane coatings.
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Introduction

Part 1 of this work [1] described the synthesis and
molecular structures of polyurethane (PU) anionomers
obtained from various diisocyanates, polyoxyethylene
glycol and 2,2-bis-(hydroxymethyl)propionic acid and
which were then extended in the aqueous medium by
means of 1,6-hexamethylenediamine. The possibility was
outlined of utilising so produced aqueous dispersions as
environmentally friendly polyurethane lacquers and as
binding agents for powdered metal oxides to be employed
in the manufacture of ceramic ware. The chemical
structures of so obtained anionomers, which contained
about 2 wt% of dissociable COO groups, were strongly
diversified within the rigid polar urethane structures as
those anionomers were derived from diisocyanates with
various chemical structures. Moreover, as revealed in
generalised phase contrast tests, considerable differences in

reactivity of -NCO groups present in diisocyanate feed-
stocks resulted in diversified average molecular weights of
the synthesised ionomers. Hence, one can expect that
strong interactions within rigid urethane segments and
flexible polyol-ether segments, resulting from structural
polarity, ionic interactions and intermolecular hydrogen
bondings, would affect the morphological features of the
condensed phases of anionomers. These factors may cause
the polymer chains organising in the supermolecular
structures with a defined crystallographic order, which
occur in the separate phase regions made from rigid and
flexible segments. During creating such an ordering, the
way of polymer coating formation plays an important role.
This ordering determine the use of the ‘supermolecular
structure’ expression in the title of the present study. These
supermolecular structures are created spontaneously and
additionally diversify the synthesised anionomers. They
can consequently affect the thermal and electrical proper-
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ties of the new coating materials obtained from polyure-
thane anionomers. These questions have been addressed in
this paper, while the electrical properties will be discussed
in part 3 of our study.

Experimental
Materials

Polyurethane anionomers [1]:

— PU anionomer obtained from the reaction of 2,4- and
2,6-tolylene diisocyanate (2,4- and 2,6-TDI), polyoxy-
propylene glycol (M,=450 g/mol) (Rokopol 7p)
(M,=450) and 2,2-bis(hydroxymethyl)propionic acid
(DMPA), neutralised with triethylamine (TEA) and
extended by means of 1,6-hexamethylenediamine
(HMDA); that anionomer offers the increased content
of ions (2.26 wt% COOQO, sample no. 1)

— PU anionomer obtained in the same way from 4,4'-
methylenebis(phenyl isocyanate) (MDI), (1.95 wt%
COO", sample no. 2)

— PU anionomer obtained from 4,4’-methylenebis(cy-
clohexyl isocyanate) (HMDI), (1.91 wt% COO,
sample no. 3)

— PU anionomer obtained from isophorone diisocyanate
[5-isocyanato-1-(isocyanatomethyl)-1,3,3-trimethylcy-
clohexane] (IPDI) (2.06 wt% COO ", sample no. 4)

— PU anionomer obtained from 1,6-diisocyanathexane
(HDI) (2.29 wt% COQO, sample no. 5)

The test coatings of synthesised anionomers were
obtained by conservative evaporation of water from
aqueous dispersions applied to polytetrafluoroethylene
panels in a drier (7=110 °C, =60 min).

Testing equipment and analytical methods
SAXS analysis

The scattering measurements were conducted with the use
of the NanoSTAR system (Bruker AXS) provided with the
pinhole collimation and the two-dimensional detector
(HiSTAR) mounted on the micro focus X-ray tube with
the copper anode and equipped with the crossed Gobel
Mmirrors.

The sample-to-detector distance was 650 mm. The
exposure time for a single frame was 10,000 s. All
measurements were performed at room temperature. Tak-
ing into account the external appearance of the investigated
samples, the small angle X-ray scattering (SAXS)
measurements were taken a few times for different parts
of the same sample.

Differential scanning calorimetry

A Mettler Toledo type 822% differential calorimeter with
STAR®™ System software was employed to analyse the
thermal properties of cured PUs. The instrument was
calibrated with the use of Zn and In standards.

The samples were placed in aluminium crucibles. These
were weighed to the nearest 0.0001 g and placed in the
measuring chamber. The samples were initially heated up
to 60 °C to eliminate stresses which could possibly be left
after the moulding process, and then they were cooled
down to —80 °C. After another 10 min, their progressive
heating was initiated at the rate of 10 °C/min. The
measurements were taken within the temperature range
from —70 to 100 °C, in an environment of nitrogen passed
at the rate of 30 cm®/min.

In case of anionomer nos. 2 and 3, additional measure-
ments were taken with the use of the Instrument Netzsch
DSC 200, within the temperature range —100 to 100 °C
(heating rate 10 K/min).

Thermogravimetric analysis

Thermal stability of the synthesised anionomers was
investigated by thermogravimetric analysis (TG). The
determination utilised a F. Paulik, J. Paulik, L. Erdey
derivatograph from MOM (Hungary). Samples at 100 mg
were held at 20-900 °C over 100 min and mass decrements
were recorded against temperature. The derivative thermo-
gravimetry (DTG) and differential thermal analysis (DTA)
curves were recorded at the same time.

Results and discussion

The SAXS scattering curves for the investigated anionomer
samples are presented in Fig. 1. as log /(g) vs log g [where
1(g) scattering intensity, ¢ scattering vector for which the
modulus is equal: g=(4wsinf)/A, 260 scattering angle, A
wavelength of CuKoa]. The investigated anionomers have
relatively low X-ray absorption which allows for the use of
relatively thick samples in SAXS measurements. Thus, the
measured SAXS intensity values originate from relatively
big sample volumes and they can be treated as good
representative average values for the investigated aniono-
mers. Nevertheless, it should be noted that, for some
samples, small differences in SAXS results measured in
different parts of the sample were observed.

The SAXS curves for individual anionomers (Fig. 1)
differ clearly from each other in shape (run) as well as they
show different levels of intensity. It is worth remembering
that the run (shape) of SAXS curves depends on the shape,
sizes and degree of ordering of the scattering objects (i.e.
regions with different electron densities), while the level of
intensity results from the amount of existing scattering
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Fig. 1 SAXS spectra for polyurethane anionomers no. 1-5

objects and it strongly depends on the difference in the
electron density between the scattering objects and their
surroundings.

The SAXS curve for anionomer no. 3, which was
synthesised with the use of HMDI and the structure of
which was classified as weakly polar (by the rules adopted
in part 1 of this paper [1]), fulfilled as the only one with the
scattering power law [[(q) = I,q~“) in the broad range of
scattering vector ¢ [2]. It means that the structure existing
in this sample can be treated as the mass fractal system
probably built of hard urethane—urea segments strength-
ened by additional electrostatic interactions of active ions
species (COO ™ groups and counter ions which are formed
by ammonia cations derived from TEA). For this
anionomer, small differences in the profile of the SAXS
curves measured at different parts of the sample are
observed; the feature can be explained by forming some
additional heterogeneities in supermolecular structures
when the coating of anionomer is formed. The presence
of the mass fractals in the condensed coating phase of the
ionomer indicates the existence of the limited but distinct
ordering of the phases which were formed by the water
evaporation process from the polymer dispersion deposited
on the carrier with heterogeneous local surface energy. That
is considered possible as some differences in the wetting
angles were observed in the past even for the standard
liquids when placed on polar polymeric surfaces, for
example, on polyethyleneterephthalate [3].

Sample no. 5, synthesised from HDI, which was shown
to have the relatively highest polarity [1], also demon-
strates some kind of ordering, as is suggested by the
presence of the broad peak for ¢g=0.1 on the SAXS curve.
The relatively low intensity of that peak and its visible

broadening can suggest the non-uniform dispersion of the
hard segments in the space, causing the degree of ordering
of'this sample to be described as rather low [4]. The precise
mathematical analysis of the location of the peak maximum
indicates that the value of the long spacing L for anionomer
no. 5 is equal to about 58-70 A, depending on the place in
the sample.

Sample no. 4, synthesised from IPDI, which was
classified as the sample with the lowest polarity [1],
shows on SAXS curves a much more narrow peak at the
lower value of ¢ than the peak for the sample no. 5; the
obtained value of the long spacing L for this sample places
the L parameter within 132-170 A. It suggests better
separation of hard segments than in the sample no. 5 and
better organisation in greater hard domains. The similar
value of the linear parameter (d=179 A) was obtained by
SAXS measurements for the urethane—acrylic copolymer
structure. The value d=179 A was described [5] as the
characteristic interdomain spacing, existing in the hard
domain formed from orderly arranged hard segments.

The SAXS curves of aromatic anionomers (samples no.
1 and 2), which were synthesised from DMI and TDI
diisocyanates, respectively, and the structures of which
were described as polar ones [1], do not show —
unexpectedly — any clear features which would indicate
the existence of ordering in these samples. Sample no. 1
has weak SAXS scattering for higher values of scattering
vector g (see Fig. 1.). It means that this anionomer has a
much lower number of bigger-sized electron density
heterogeneities than the other ones. It can be explained
by a relatively good dispersion of the hard segments in the
generally soft polymer matrix.

Interpretation of DSC thermograms

Figure 2 presents the differential scanning calorimetry
(DSC) thermogram (recorded with the use of the thermo-
analyser Metler Toledo STAR System) for the anionomer
no. 2 sample, synthesised from MDI. Before the heating
process, the sample was kept at =70 °C over 10 min.
Between the temperatures —70 and 100 °C, the phase
change can be observed within —60 to —70 °C, which is
attributable to glass transition of soft polyether segments on
the background of typical changes in thermal capacity of
the studied system; above the temperature of 0 °C, the
phase change represents glass transition of rigid urethane—
urea segments. The mathematical analysis of the obtained
curve made it possible to formally assign the value of
Ty = —69°C to flexible segments and the value of
Ty, = 49 °C torigid segments. The difficulties faced when
we attempted to provide interpretations for the obtained
thermograms made us repeat the measurement with the use
of the Netzsch DSC 200 instrument—the measurement
was taken independently and the amount of sample no. 2
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Fig. 2 DSC thermograms for
polyurethane anionomers nos. 2
and 3 analysed on the Metler
Toledo calorimeter

Ig, = - 67.39°C

was lower. That thermogram was presented in Fig. 3. In the
‘below-zero’ range, a poorly outlined transition can be
observed in this thermogram at 7, ~ —69 °C , while at
least two phase transition points are visible in the ‘above-
zero’ range at T, ~ 10 and 63 °C. Hence, the profiles of
those two thermograms, taken with the use of two DSC
instruments, match better at negative temperatures. The
two glass transition points observable within positive
temperatures can be formally attributed to phase transitions
of rigid urethane segments derived both from aromatic
diisocyanate MDI and low molecular weight ionogenic
compound DMPA; the latter is additionally bonded
ionically with the TEA-derived ionic pair which has been
polyurethane anionomers nos. 2

A T
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Fig. 3 DSC thermograms for
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built in into the polyurethane chain and with the urea
segment derived from HMDA introduced at the synthesis
final stage as the polyurethane chain extension agent.
Similar comparative measurements were taken with the
use of both of these instruments for sample no. 3 which had
been synthesised from hydrogenated diisocyanate HMDI.
The obtained thermograms were presented in Figs. 2 and 3.
After analysing those curves, we could link the values of
Ty = —62°C and Ty, =72°C (Metler Toledo STAR
System) as well as T, = —-30°C and T, =50°C
(Netzsch DSC 200) to the observed changes. The differ-
ences in findings obtained by the two DSC instruments can
be explained solely by the inhomogeneity of phase
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structures in the material taken for tests from different
locations of the same sample. (As discussed -earlier,
structural inhomogeneity of tested materials was also
found when SAXS diffraction patterns obtained for various
places within the same sample were compared to each
other.) Hence, the remaining anionomer samples were
analysed solely with the use of Metler Toledo STAR
System and bigger samples were taken for tests (about
100 g) so that the findings can be considered more reliable
(Table 1). As results from the presented data, the DSC
measurements made it possible to provide the rough values
only of the upper and lower glass transition temperatures.
On the other hand, there is no doubt that phase separation
took place in the studied anionomers. Its extent was
different for individual samples of anionomers, and it was
even different at various locations within the same sample,
which was confirmed by the analysis of the SAXS curves.
That phenomenon relates predominantly to the phase of
rigid segments. The DSC profile of sample no. 5 within the
temperature region of glass transition of rigid segments was
different from that of other profiles. No transition was
observed for that sample within positive temperatures,
which suggests that we deal with a polymer which is
generally an elastomer, wherein two ‘negative’ glass
transition temperatures are observed, with T, <0°C
referring to the glass transition of relatively flexible
urethane segments created from aliphatic HDI.

Thermal stability of synthesised anionomers

The information on thermal stability of synthesised
anionomers was derived from thermogravimetric analyses
(TG and DTG) and from the DTA curves which were
recorded at the same time. The temperature Tprgmin, at
which the higher mass loss is observed was assumed a

criterion for comparison of thermal stability of the tested
samples. However, the results from thermograms of sample
no. 1, shown in Fig. 4, indicate that this factor is unable to
characterise precisely the thermal decomposition process
of the studied anionomers, which have two clearly outlined
exothermic stages. Hence, additional temperatures were
listed in Table 1 for both of the degradation stages at which
the heat was released at the highest rate, i.e. the values
Tpra,,, and Tpry, - The relative mass loss at stage 1,
which takes place within Tpry, —=310-360 °C, amounts
from 30% for the relatively most stable anionomer no. 2 up
to 68% for anionomer no. 1. That mass loss most probably
results from decomposition of less stable ether structures of
rigid segments and from partial decomposition of urethane
structures created, for example, with the participation of
less reactive -NCO groups of diisocyanates used in the
synthesis process. Exactly within that temperature range,
the minimum value of the DTG peak is located, which
represents the highest rate of mass loss from samples.
At stage 2, on the other hand, which is characterised by
the value of Tpry,  =527-588 °C, the analysed
anionomers undergo complete decomposition at practice,
so that Am/my,=97-100%. The comparative analysis of
the obtained data (Table 1 and Fig. 3) shows that
anionomer no. 2 is the most stable material. It was
synthesised from aromatic symmetrical diisocyanate MDI
and its decomposition at stage 2 (Tpry,, , =541 °C) reached
88%. So, the final degradation took place at that stage
which covered even the most stable aromatic structures.

Conclusions

The analysis of SAXS results shows that the super-
molecular structures of the investigated anionomers have a
small yet clearly observable degree of phase ordering

Table 1 Findings from thermal and thermogravimetric analyses of synthesised polyurethane anionomers

Sample  Type of DSC Metler Toledo STAR System Netzsch DSC 200 Tp16mn  IDTdimee TDTArman
number  diisocyanate (°C) (°C) °C)
Sample Ty Ty Sample Ty T M.IOO%
weight °O) °C) weight °C)  (°0) mo
(mg) (mg)
1 TDI 18.13 —68 -12 Not tested 344 350 588
66 68 98
2 MDI 20.92 —69 27 7.30 —68 10 326 313 541
63 40 30 88
3 HMDI 12.43 —61 72 7.10 -30 50 346 360 529
53 62 97
4 IPDI 16.52 —62 13 Not tested 356 349 527
55 50 100
5 HDI 18.37 —68 —26 Not tested Not tested
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which is undoubtedly visible for the anionomers obtained
by using the cycloaromatic diisocyanate HMDI, IPDI and
aliphatic HDI. On the other hand, the structure ordering of
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Fig. 4 TG, DTG and DTA thermograms for polyurethane
anionomer no. 1

aromatic anionomers turned out much inferior although
their polarity was relatively high—as found in [1]. In the
investigated samples, the separation of the phases is not so
distinct as that which took place, for example, in amphilic
polyurethanes produced from HDI and polyoxyethene
glycol [6]. So, it is probably the symmetric structure of
aromatic diisocyanates and polarity of urethane and urea
groups that strongly influences the capability of crystal-
lisation in case of the polyurethane elastomers. In case of
polyurethane anionomers (Fig. 5), these factors play less
significant roles in the formation of the orderly organised
phase, while different spatial effects and strong ionic
interactions between the functional groups with electric
charges can become decisive [7].

The investigation of phase transitions by the DSC
method revealed essential differences within low- and
high-temperature changes resulting from glass transition of
flexible polyether segments and rigid segments with more
diversified urethane and urea structures. It is most probably
for that reason that much more complex DSC profiles were
recorded for the tested samples at the high-temperature
regime. If interactions are within the polyurethane rigid
phase, the conclusions drawn from the SAXS and DSC
analyses can be found coherent. However, those strong
interactions, which increase the rigid behaviour of
anionomer macromolecules and the surface energy of the
coatings obtained therefrom, can be disadvantageous for
some potential applications of synthesised anionomers.
One of such applications can be, e.g., binders for ceramic
powders. In that case, not only good strength of the Al,O5—
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Fig. 5 TG thermograms for polyurethane anionomers nos. 14
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polyurethane interphase is required but good adhesion to
the ceramic material is also needed. Only under that
condition can one expect that the ceramic items moulded in
the so-called green state can be subjected to machining
before their final firing [8, 9]. Hence, ‘cooperation’ is
required between the reversible glass transition processes
in both of the identified temperature ranges.

In accordance with our expectations, the structures of
aromatic anionomer nos. 1 and 2 turned out much more
thermally stable, while the structure of anionomer no. 3
was more stable within the studied two alicyclic polymers.
We failed to take the TG measurements for the relatively
poorly stable and flexible anionomer no. 5, which was
synthesised from HDI; it was hard to produce a satisfactory
big sample, with the weight of about 100 mg, which was
necessary for the analysis with the use of the derivatograph
F. Paulik, J. Paulik, L. Erdey. The general thermal stability
of the synthesised anionomers corresponds to their polarity

specifications as found by infrared and DSC methods [1]. It
is essential for the considered production process of
binders for powdered Al,O3 that the thermal decomposi-
tion process should proceed as uniformly as possible
during the firing operation and that performance is much
better presented in the TG thermograms of anionomer nos.
1 and 2.

Having in mind the above conclusions, it is advisable to
investigate whether any correlation exists between the
different polarity specifications as found for the anionomer
structures, the observed orderly arrangement of molecular
and supermolecular structures and the electrical properties
of the coatings obtained from the synthesised anionomers.
The electrical properties of those materials can turn out
essential for their outlets as environmentally friendly
lacquers to be applied by electrostatic spraying on a
conductive subgrade. That problem will be the subject for
analysis in part 3 of the study.

References

1. Krdl P, Krol B, Holler P, Telitsyna N
(2006) Colloid Polym Sci 284:1107

2. Schmidt PW (1991) J Appl Crystallogr
24:414

3. Krél P, Krol B (2006) J Eur Ceram Soc
26:2241

Eng Asp 259:25

4. Xin Wei, Xuehai Yu (1997) J Polym
Sci B Polym Phys 35:225

5. Krol P, Krol B, Pikus S, Skrzypiec K
(2005) Colloids Surf A Physicochem

6. Lee D, Lee S-H, Kim S, Char K, Park
JH, Bae YH (2003) Polym Sci B

7. Grigoriew H, Wolifiska-Grabczyk A,
Chmielewski AG, Amenitsch H,
Bernstorff S. J Membr Sci 170:275

8. Shepard M (1992) Am Ceram Bull
11:1590

9. Besshi T, Sato T, Tsutsui I (1999)

J Mater Process Technol 95:133

Polymer Physics 41:2365



	Polyurethane anionomers synthesised with aromatic, aliphatic or cycloaliphatic diisocyanates, polyoxyethylene glycol and 2,2-bis-(hydroxymethyl)propionic acid. Part II. Supermolecular structure. Thermal properties
	Abstract
	Introduction
	Experimental
	Materials
	Testing equipment and analytical methods
	SAXS analysis
	Differential scanning calorimetry
	Thermogravimetric analysis


	Results and discussion
	Interpretation of DSC thermograms
	Thermal stability of synthesised anionomers

	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


