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Silicon carbide is a very promising ther-
mal protection and constructional material, 
which is widely applied in rocket and space 
engineering. This material is used also as an 
anti-oxidizing coating for carbon-based mate-
rials. Just for such purpose this material was 
used for carbon front shield of OREX re-entry 
vehicle [1]. Earlier such kind of study was 
made for RPP coating on the carbon materials, 
which were applied for nose and wing edges of 
Space Shuttle orbiter [2]. Thermal and anti-
oxidizing stability of SiC to the influence of 
oxygen atom at high temperatures were stud-
ied using high-temperature facilities of differ-
ent types [3-5]. The main purpose of those in-
vestigations was the study of mass loss and 
surface property variation under action of oxy-
gen atom. 

It is found that SiC oxidation proceeds in 
two regimes – active and passive – depending 
on surface temperature Tw and external condi-
tions (mainly on partial pressure of oxygen). In 
passive oxidation mode a SiO2 film is generated 
on the surface of SiC, as result the mass of sam-
ple increases in some cases while testing in dif-
ferent facilities. In active oxidation the film is 

not generated on the surface, so the dissociated 
air interacts with original material. 

The purpose of this work is an experimen-
tal study of processes concerning mass loss of 
silicon carbide and heterogeneous recombina-
tion of oxygen atoms on the surface of mate-
rial at high temperatures, as well as finding the 
interrelationship of these processes. 

The experiments were carried out in sub-
sonic flow of air and nitrogen dissociated in 
high frequency plasmatron [6]. Research re-
sults of catalycity (γ, probability of recombi-
nation) are presented in [7] for this material 
at temperatures 1270 < Tw < 1700 K (nitro-
gen) and 1290 < Tw < 1850 K (air), pressure 
p = 10, 25, 30 and 50 mbar, stagnation en-
thalpy H0 = 19….33 MJ/kg. 

In order to determine the probabilities of 
atoms recombination on SiC surface the ex-
perimental heat exchange data were processed 
using special technique [8]. 

The temperature range was extended by 
varying the energy consumption and by using 
sample holders of 150 and 50 mm in diameter. 
Flow parameters were determined according to 
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procedure [9] taking into account a possible 
deviation of flow state from equilibrium state. 
In these runs the temperature was measured 
with thermocouple, located in isothermal cav-
ity behind the sample. 

In the case the hot end of thermocouple 
does not touch the sample surface. The differ-
ence between measured temperature and sur-
face temperature Tw, as well as heat losses 
(heat leakage) out from the sample were calcu-
lated according to [10] and were taken into ac-
count when processing the experimental data. 
The required heat flux distribution on the 

holder surface were determined using results 
of calculation the plasma flow around the 
holder in HF-plasmatron on the base of solu-
tion of Navier-Stokes equations [11]. 

In Fig.1 there are presented the dependen-
cies of recombination probability,γN , and 
product of values γNрN on the SiC surface as 
function of 1/T determined in nitrogen flow. 
As for tile thermal protection of Buran orbiter, 
the value of γN for SiC depends on partial pres-
sures of atoms, and the γNрN product in loga-
rithmic scale fall practically on the same 
straight line. Dotted line in Fig.1b marks the 
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Fig. 2 
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data for tile thermal protection. As shown in 
the figure, the values are close one another in 
all temperature range. In Fig.2 there are pre-
sented effective values of γA and γАрА in disso-
ciated air in dependence of 1/T (the same leg-
ends as for Fig.1). 

The analysis gives ground for statement 
that recombination of nitrogen and oxygen at-
oms on the SiC surface in the temperature 
range (1300 < T < 1900K) proceeds according 
to Langmuir-Hinshelwood mechanism. 

At the same time the rate of recombina-
tion reaction does not depend on the pressure 
and recombination probability is inversely 
proportional to the pressure (more exactly to 
the partial pressure of atoms). The similar val-
ues of recombination probability γ and its in-
verse dependence are presented also in [12]. 

As in [2], in described experiments it was 
not observed a reduction of γ, related with atom 
desorption from surface at high temperatures. 

The data presented in Fig.1 and 2 are deter-
mined at sufficiently great duration of experi-
ment (t ~ 300÷360 s), when the temperature, 
measured by thermocouple, stops changing, i.e. 
when a film on the surface is completely formed. 
The presence of the SiO2 film on the sample af-
ter run is well observed using microscope even 
at low magnification (~20-power). 

The dependencies of γр product (see 
Fig.1b and 2b) on 1/T are approximated by ex-
pressions: 

 γNрN = 0.26·103 ехр(– 12850/Т) mbar and γАрА 
 = 0.23·103 ехр(–12800/Т) mbar 

The constants of rate for heterogeneous 
atom recombination on Langmuir-Hinshelwood 
mechanism, which were determined according 
to the procedure [8], look as 

 К = 1.1·10-10 ехр(–12850/Т) m2/s, (nitrogen)  
 К = 0.94·10-10 ехр(–12800/Т) m2/s, (air) 

Maximum point (Fig. 3) is observed in 
tests with air flow, this maximum being absent 
in tests with nitrogen flow. 
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Fig. 3 

One of possible explanation of this effect is 
modification of SiC surface catalycity due to 
growth of SiO2 film under action of atom oxy-
gen. These data testify to that probability values, 
γ (or catalycity Kw), experimentally determined 
in HF-plasmatron, could be used for flight con-
ditions only taking into account their dependen-
cies on the time in oxidative environment. 

Analyzing curve in Fig.3 it is possible to 
conclude that the catalycity of pure material is 
higher than tested one, and this catalycity re-
duces under action of dissociated air on the 
sample, approaching to some constant value, 
close to the value for tiled thermal protection. 

At the same time, according to the data in 
Fig.3, it is possible to evaluate the catalycity of 
the original material. For this purpose the data 
processing (prediction of γ) is carried out in 
some points starting from Tmax to end tempera-
ture. In addition it is necessary to specify the 
temperature T*, when film starts growing. 

At short (in compare with the time of film 
forming) time of interaction between material 
and oxidative environment, at low tempera-
tures (Tw < 1000K) or low partial pressures of 
atom oxygen there could be no appreciable 
change in catalycity on time (as in experiments 
[2]). In order to transfer predicted catalycity 
data to the conditions of real flight it is neces-
sary to take into account the possibility of 
catalycity reduction in the course of SiO2 film 
formation on the surface of original material. 
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Calculations of heat flux for OREX re-
entry vehicle are performed according to the 
procedure [13]. The values of heterogeneous 
atom recombination probability on the SiC sur-
face are determined based on the better coinci-
dence of calculated and experimental data [1]. 
The results are presented in Fig.4. At high alti-
tudes of flight (at low temperature Tw) the high 
probabilities γА of atom heterogeneous recom-
bination are realized. As surface temperature 
increases during flight of re-entry vehicle along 
the trajectory the probability of recombination 
decreases (see diamonds in Fig.4) due to forma-
tion of SiO2 film on the surface of the vehicle. 
In the region of maximal temperatures the val-
ues γ increases with temperature and are close 
to the results, predicted in HF-plasmatron. 
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Fig. 4. ▲, ○, ■, ∆ – HF-plasmatron 

So the presented results testify to depend-
ence of catalytic activity of silicon carbide not 
only on the temperature and partial pressures 
but on degree of coating the material surface 
by SiO2 film. This degree itself is a function of 
time the dissociated air acting on the material. 
Experimental studies of thermal stability and 
SiC-based material catalycity should be car-
ried out under conditions, reproducing not 
only pressure and surface temperature but also 
heat- and mass exchange coefficient [14]. 

Without taking into consideration the listed 
features of heat flux for OREX re-entry vehicle 
and possible modification of vehicle surface 

catalycity on degree of surface coating by SiO2 
film, it is hardly advisable finding more delicate 
effects such as formation of nitric oxide mole-
cules [15] during heterogeneous reactions. 

Flight conditions cause high difference be-
tween duration of oxygen atom action on ther-
mal protection of re-entry vehicles of OREX 
type and gliding vehicles of Space Shuttle type. 
Thus it is necessary to take into account this 
fact when calculating surface heating for ther-
mal protection based on SiC. In the first case 
the film on the surface is in the stage of forma-
tion due to short time (∆t ≤ 100 s), in the sec-
ond case (∆t ~ 1000 s) the dissociated air inter-
acts with completely formed film during the 
flight along the most part of trajectory. 

The study of mass loss for silicon carbide 
was performed in subsonic flow of TSNI-
MASH's HF-plasmatron of 1 MW in power. 
The samples were made completely of SiC, or 
the carbon-based substrates were coated by 
CVD techniques. The experiments were carried 
out in dissociated air at three values of pressure 
p = 10, 25 and 50 mbar in temperature range 
Tw = 1340 … 1660K at stagnation enthalpy of 
H0 = 18…25 MJ/kg. In air the pressure range 
was extended. A number of experiments was 
performed at pressures p = 5.5, 75 and 
100 mbar. The temperature range equals 
Tw = 1370….1870 K at H0 = 16…35 MJ/kg. 
Duration of plasma flow action to the sample at 
constant temperature equals 20 min. 

In Fig.5 there is presented mass loss G per 
unit surface in nitrogen flow as function of 
1/T. The values of G, obtained at different 
pressures and depicted in logarithmic scale, 
fall well enough on the single straight line. Ac-
tivation energies for reaction responsible for 
mass loss are also close one another. 

The similar data for air are presented in 
Fig. 6. Unlike the nitrogen the values of mass 
loss in air are strong differentiate at various 
pressures and the slope of approximated 
curves (and hence, activation energy) is no-
ticeable higher. The similar results in air were 
obtained earlier in [4]. These data are pre-
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sented in Fig.7. Experimental results for sub-
sonic flows in HF-plasmatron match well 
enough as qualitatively so numerically. Ex-
perimental data are greatly dispersed because 
of small mass loss and possible adhesion of 
SiO2 film to the holder during the runs. 

The probability of mass loss process is no-
ticeable lower (~ 100 times) than the probabil-
ity of atom heterogeneous recombination. 
Thereof, thou more likely these processes are 

interrelated, the mass loss at least in discussed 
range of conditions (Tw and p), cannot influ-
ence on the process of atom recombination and 
these effects could be considered separately. 
The distribution of material mass loss into en-
ergy balance is also negligible, and effect of 
pushing off ablation products due to blowing 
is also may be neglected. 

Analysis of data, presented in Figs. 5 – 7, 
allows to make preliminary conclusions about 
mechanisms of mass loss for silicon carbide in 
dissociated air flow. The values of mass loss in 
flows of air and nitrogen are close one another 
at corresponding parameters. The similar re-
sults were obtained earlier in [2]. Relatively 
weak dependence of G value on pressure testi-
fies that the probability of this process changes 
as 1/p. That is in this case the process proceeds 
with participation of adsorbed atoms according 
to Langmuir-Hinshelwood mechanism and the 
rate of the process is governed by portion of 
surface, occupied by adsorbed atoms of nitro-
gen. In this case the most probable reaction is  

1. SiC + (N–S) → products + S (1) 

Here S – active center of surface, (N–S) – 
chemically adsorbed atom of nitrogen. Rate of 
reaction (1) R1 = К1 θN

2. As shown the studies 
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Fig. 5 
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Fig. 6 
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Fig. 7 
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of SiC catalycity, in discussed temperature 
range Tw the surface is filled up with adsorbed 
atoms of nitrogen N. So it is possible to as-
sume that θN ~ 1. In this case the value G ~ R1 
does not depends on pressure, this fact corre-
sponds to the experimental data. Catalytic sub-
limation [16] is another possible mechanism, 
which results in mass loss. In this case part of 
energy liberated at recombination of nitrogen 
atoms (E = 9.8 eV), goes into separation of 
SiC molecule from the surface. The similar 
values of activation energy for these processes, 
obtained in experiments (E/k = 12850 K and 
E/k = 13880 K for recombination and mass 
loss correspondingly), confirm the possibility 
of such mass loss mechanism. If this mecha-
nism is realized, then the dependence of value 
G on pressure is also absent. 

In dissociated air the dependence of the 
value G on pressure is close to ~ 1/p, and the 
probability of mass loss γ1~ 1/p2. In order to 
explain this fact let us consider the oxidation 
of SiC in oxygen atom environment In the 
temperature range with predominated Lang-
muir-Hinshelwood mechanism as mechanism 
of recombination, and when desorption of at-
oms from the surface is negligible, it should be 
considered 5 reactions:  

2. O + S → (O–S) 
3. (O–S) + (O–S) → O2 + S 
4. SiC + (O–S) → (Si–S) + CO 
5. (Si–S) + (O–S) → (SiO–S) + S 
6. (SiO–S) → SiO + S 
Here the symbols in the parenthesis means 

the adsorbed particles. 
Taking into account that the probability of 

recombination γ >> γ1, the part of free surface 
θs is determined from the first two equations. 
In steady state case  
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The mass loss is determined by reactions 
4 and 6 

 G = K4 θsθOmCO + K6 θSiOmSiO 

In order to find the degree of surface fill-
ing by silicon and SiO we have equations 
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In steady state we obtain condition : 

 К4 θsθO = K5 θSiθO and K5 θSiθO = K6 θSiO 

Taking these relation into account we 
have 

 G ~ (K4 + K5K4/K6) θs ~ 1/p. 

This result shows that relatively simple 
system for considered surface processes gives 
the proper dependence of mass loss on pres-
sure. It is important that reaction which results 
in mass loss of SiC in nitrogen proceed on the 
part of surface occupied with adsorbed atoms, 
but in air these reaction proceed on the free 
surface. This fact explains the qualitative dif-
ferent dependence on pressure. It could be also 
assumed that their interference may appear 
through change of surface filling degree due to 
adsorption and reaction of recombination. 

When analyzing SiC mass loss in dis-
sociated air it is necessary take into account 
reaction  (1) – (6). These systems should be 
completed with reactions of nitrogen atom ad-
sorption and their recombination following 
Langmuir-Hinshelwood mechanism (similar to 
reaction 2 and 3) and reactions, which result in 
formation of SiO2 molecules on the surface of 
material 

 (SiO–S) + (O–S) → (SiO2–S) + S (7) 

It should be noted that reaction (7) deter-
mines only the rate of SiO2 molecule forma-
tion. In order to determine the rate of film 
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growth it is necessary to solve the correspond-
ing differential equation. 

The rate of SiO2film growth can decrease 
due to reactions between these molecules and 
SiC. When surface temperature increases the 
role of desorption can increase. At this time 
the SiC mass loss in nitrogen flow decreases 
due to reduction of surface part occupied with 
atoms and sharply increases in air flow due to 
augmentation of free surface part. 

All the existent and newly obtained ex-
perimental data and their analysis allow to 
conclude that in considered parameter range 
(Tw and p) the surface of SiC is partly covered 
with SiO2 film, and this film can dramatically 
change catalytic activity of the surface and to a 
lesser degree influences on mass loss process. 

Conclusions 

1. The probability of atom heterogeneous re-
combination is experimentally predicted 
in dissociated flows of nitrogen and air on 
the surface of silicon carbide. It is found 
that process of atom recombination fol-
lows Langmuir-Hinshelwood mechanism 
and the constants of rate for these proc-
esses were determined in nitrogen and ef-
fective values of these constants in air. 

2. It is shown that catalycity of silicon car-
bide may decreases under action of disso-
ciated air due to growth of SiO2 film. 

3. The measured values of catalycity and 
features of its change under action of dis-
sociated air are in well agreement with 
data of the flight experiment on the OREX 
re-entry vehicle. 

4. On the base of analysis of experimental 
data on surface catalycity of material and 
mass loss during the experiment it was 
found the relation between these two 
processes. In particular it was shown that 
mass loss of SiC in nitrogen does not de-
pend on pressure and this process pro-
ceeds on the part of the surface occupied 
with adsorbed atoms. At interaction with 

oxygen atoms the mass loss of SiC pro-
ceeds form the part of free surface which 
size is determined by the probability of 
atom heterogeneous recombination and 
decreases at pressure increases.  

5. The proposed model of mass loss process 
adequately describes the dependence of 
mass loss on pressure. 

References 

[1] Yamamoto Y., Yoshioka M. CFD and FEM Cou-
pling Analysis of OREX Aerothermodynamic 
Flight data. AIAA Paper 95-2087, 1995. 

[2] Breen J., Delgass W.N., Nordine P.C. Rosner D.E. 
Catalysis Study for Space Shuttle Vehicle Thermal 
Protection Systems. NASA Report, CR-134124, 
1973. 

[3] Navarre G., Berton B., Bernhart G. Material Char-
acterization in High Enthalpy Plasma Facilities. 
Second European Workshop on High Temperature 
Behaviour of Advanced Materials, Beziers, France, 
p.10, 1993. 

[4] Vennemann D., Yakushin M. Oxidation Tests on 
SiC Reference Material in an Induction Heated Fa-
cility under Sub – and Supersonic Flow Condi-
tions. 6th International Spaceplanes and Hyper-
sonic Systems, Technology Conference, Norfolk, 
Paper 96-4566, p. 9, 1996. 

[5] Morino Y., Yoshinaka T., Auweter-Kurtz M., Hil-
fer G., Speckmann H.-D., Sakai A. Erosion Char-
acteristics of SiC coated C/C Materials in ARC 
Heated High Enthalpy Air Flow. 48th Interna-
tional Astronautical Congress Turin, Italy, IAF-
97-1.4.02, p.11, 1997. 

[6] Zalogin G.N., Zemliansky B.A., Knotko V.B. et 
all. High Frequency Plasmatron – the Facility for 
Study of Aerophysical Problems Using High En-
thalpy Gas Flows. Kosmonavtika i Raketostroienie, 
No. 2, p.22, 1994. 

[7] Knot’ko V., Zalogin G., Zemliansky B., Vlasov V. 
Experimental Study of Silicon Carbide Catalytic 
Activity in Dissociated Flows of Nitrogen and Air. 
High-Speed Flow Fundamental Problems. Ab-
stracts, International Scientific Conference, TsAGI, 
p.286, 2004. 

[8] Vlasov V.I., Zalogin G.N., Zemliansky B.A., 
Knot’ko V.B. Methods and Results of Experimen-
tal Study of Material Catalytic Activity at High 
Temperatures. Izvestia of RAN, Mekhanika Zhid-
kosti i Gaza, No. 5, p.178, 2003. 



SYMPOSIUM 4 POSTERS  

 8

[9] Vlasov V.I., Zalogin G.N. and Knotko V.B. Diagnos-
tics of Non-equilibrium Plasma Flow in High Fre-
quency Plasmatron Using Dual Catalytic Probe. 
Kosmonavtika i Raketostroienie, No. 19, 2000, p.22. 

[10] Vlasov V.I., Kovalev R.V., Kusov A.L. Calcula-
tion of Heat Conditions for Sample Holder in order 
to Optimize the Form and Used High temperature 
Materials. Kosmonavtika i Raketostroienie, No. 3 
(36), p.62, 2004. 

[11] Gorshkov A.B. Numerical Simulation of Flow 
around the Model in High Frequency Plasmatron. 
Kosmonavtika i Raketostroienie, No. 3 (36), p.54, 
2004. 

[12] Kolesnikov A.F., Vasilevsky S.A., Gordeev A.N. 
Prediction of Catalytic Properties for SiC materials 
in Subsonic Flows of Dissociated Air. High-Speed 
Flow: Fundamental Problems. Thesis of reports on 
International Conference, TsAGI p.284, 2004. 

[13] Vlasov V.I. and Gorshkov A.B. Comparison of 
Calculation for Hypersonic Flow around Blunted 
Body with OREX Flight Experiment. Izvestia of 
RAN, Mekhanika Zhidkosti i Gaza, No. 5, 2001. 

[14] Vlasov V.I., Zalogin G.N., Zemliansky B.A. and 
Knotko V.B. Simulation of Real Conditions in 
High Frequency Plasmatron for Study of Thermal 
Protection Materials for Hypersonic Vehicles. 
Kosmonavtika i Raketostroienie, No. 23, p.85, 
2001. 

[15] Kurotaki T. Construction of catalytic model on 
SiO2-based surface for O2-O or N2-N binary mix-
ture gas. Proc. of 31st Fluid Dynamics Conf. Ja-
pan, р.5, 1999. 

[16] Zalogin G.N., Itin P.G., Lunev V.V., Perov S.L. 
On platinum sublimation at catalytic heterogene-
ous reaction of nitrogen atoms on platinum sur-
face. Letters to JTF, Vol.14, issue 22, 1988. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Emulate Acrobat 4 CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Emulate Acrobat 4)
  /AlwaysEmbed [ true
    /a_PresentumCps
    /Academy-01
    /Academy-1
    /Academy-3
    /AcademyC
    /AcademyC-Bold
    /AcademyC-Italic
    /AdverGothicC
    /AGAvalancheBoldItalic
    /AGAvalanchePlain
    /AGBengaly-Bold
    /AGBengaly-Roman
    /AGBenguiatCyr-Bold
    /AGBenguiatCyr-Book
    /AGCenturionBold
    /AGCenturionItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGForeignerBoldItalic
    /AGForeignerPlain
    /AGForeignerXPlain
    /AGFriquerBoldItalic
    /AGFriquerItalic
    /AGGalleonBold
    /AGGalleonPlain
    /AGHelveticaBoldItalic
    /AGHelveticaPlain
    /AGOpus-Roman
    /AGReverence-Oblique
    /AGReverence-Roman
    /AGZeppelin-Oblique
    /AGZeppelin-Roman
    /Aksent
    /AlaskaPlain
    /Albertus-Bold
    /Albertus-ExtraBold
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /AmbassadoreCPlain
    /AmericanUncialCPlain
    /AnnaC
    /AnnaC-Bold
    /AnnaLightC
    /AntiqueOlive
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Apple-Chancery
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialCyrMT
    /ArialCyrMT-Bold
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArnoldBoecklin
    /Astra
    /AstronC
    /Auriol
    /Auriol-Black
    /Auriol-Bold
    /Auriol-Italic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeGothicC-Book
    /AvantGardeGothicC-BookOblique
    /AvantGardeGothicC-Demi
    /AvantGardeGothicC-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /BabyTeetPlain
    /Baltic-01
    /Baltic-3
    /Balzano
    /Banco
    /Banshee
    /BastionBoldItalic
    /BastionItalic
    /BastionXItalic
    /Batang
    /BauhausC-Bold
    /BauhausC-Demibold
    /BauhausC-Heavy
    /BauhausC-Light
    /BauhausC-Medium
    /Bebit
    /BeeskneesC
    /BenguiatGothicC-Bold
    /BenguiatGothicC-BoldItalic
    /BenguiatGothicC-Book
    /BenguiatGothicC-BookItalic
    /BenguiatGothicHeavyC
    /BenguiatGothicHeavyC-Bold
    /BenguiatGothicHeavyC-BoldItalic
    /BenguiatGothicHeavyC-Italic
    /BermudaLP-Dots
    /BermudaLP-Open
    /BermudaLP-Solid
    /BermudaLP-Squiggle
    /BernhardC
    /BetinaScriptC
    /BetinaScriptC-Bold
    /BetinaScriptXC
    /BinnerPlain
    /BirchC
    /BlackadderITC-Regular
    /BlackGroteskC
    /BlackGroteskC-Italic
    /Blackoak
    /BlagovestFiveDecor
    /BlagovestFiveRegular
    /BlagovestFiveRegularSerif
    /BlagovestFourNormal
    /BlagovestFourSerif
    /BlagovestOne
    /BlagovestThree
    /BlagovestTwo-Regular
    /BlueIsland
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BossaNovaMVB
    /BoyarskyPlain
    /BradleyHandITC
    /BreezeBold
    /BreezePlain
    /BroadwayCPlain
    /BrunoJB
    /BrunoJB-Bold
    /BrushType-SemiBold
    /BrushType-SemiBold-Italic
    /Bruskovaja-gazetnaja-03
    /Bruskovaja-gazetnaja-3
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CalligraphPlain
    /Callygraph-01
    /Candid
    /Castellar
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChancellorPlain
    /ChanceScript-Plain
    /CharlemagnePlain
    /Charme
    /Chicago
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Book
    /Clarendon-Condensed-Bold
    /ClarendonExtended-Bold
    /Clarendon-Light
    /ClassicBoldItalic
    /ClassicItalic
    /ComicSansMS
    /ComicSansMS-Bold
    /CompactC
    /CompactC-Bold
    /CompactC-BoldItalic
    /CompactC-Italic
    /CooperBlack
    /CooperBlack-Italic
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet
    /Coronet-Regular
    /CorridaC
    /Countdown
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierC
    /CourierC-Bold
    /CourierC-BoldOblique
    /CourierC-Oblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CrashC
    /Critter
    /Crystal
    /CurlzMT
    /Cyrvetica
    /Cyrvetica-Bold
    /Cyrvetica-BoldOblique
    /CyrveticaExtra
    /CyrveticaExtra-Bold
    /CyrveticaExtra-BoldOblique
    /CyrveticaExtra-Oblique
    /CyrveticaExtraOutline
    /Cyrvetica-Narrow
    /Cyrvetica-Narrow-Bold
    /Cyrvetica-Narrow-BoldOblique
    /Cyrvetica-Narrow-Oblique
    /Cyrvetica-Oblique
    /CyrveticaOpen-Bold
    /DaggerC
    /Decor
    /DecorC
    /DidonaC
    /DoloresCyr-Black
    /DoloresCyr-Bold
    /DoloresCyr-ExtraBold
    /DoloresCyr-Light
    /DoloresCyr-Regular
    /DrunkC
    /DublonC
    /DublonC-Bold
    /DublonLightC
    /Ebonit-5
    /EdwardianScriptITC
    /Electron-Bold
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /EpsilonC
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /Europe
    /Europe-Bold
    /Europe-Bold-Italic
    /EuropeDemi
    /EuropeDemi-Italic
    /EuropeExt
    /EuropeExt-Bold
    /EuropeExt-Bold-Italic
    /EuropeExt-Italic
    /Europe-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /EverestUltra
    /ExcelsiorCyr-Bold
    /ExcelsiorCyr-Inclined
    /ExcelsiorCyr-Upright
    /ExPonto-Regular
    /ExposureCMixOne
    /ExposureCMixTwo
    /ExposureCOne
    /ExposureCOneRough
    /ExposureCOutline
    /ExposureCOutlineRough
    /ExposureCThree
    /ExposureCThreeRough
    /ExposureCTwo
    /ExposureCTwoRough
    /FatFaceC
    /FelixTitlingMT
    /Feofan
    /FetteFraktur
    /FetteFraktur-Dfr
    /Fiesta
    /Fiesta-Bold
    /FixSysC
    /Flash-Plain
    /FloraC
    /FloraC-Bold
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreeSetBlackC
    /FreeSetBlackC-Italic
    /FrenchScriptMT
    /Fretta
    /FrizQuadrataC
    /FrizQuadrataC-Bold
    /FrizQuadrataC-BoldItalic
    /FrizQuadrataC-Italic
    /FuturaBookC
    /FuturaBookC-Oblique
    /FuturaDemiC
    /FuturaDemiC-Oblique
    /FuturaEugenia
    /FuturaEugeniaC
    /FuturaLightC
    /FuturaLightC-Oblique
    /FuturaMediumC
    /FuturaMediumC-Oblique
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /GaramondBookC
    /GaramondBookC-Bold
    /GaramondBookC-BoldItalic
    /GaramondBookC-Italic
    /GaramondBookNarrowC
    /GaramondBookNarrowC-Italic
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondNarrowC-Bold
    /GaramondNarrowC-BoldItalic
    /GaramondNarrowC-Light
    /GaramondNarrowC-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Gazett-Rubl-uzk-43
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GlasnostDemiboldFWF
    /GlasnostExtraboldFWF
    /GlasnostLightFWF
    /Glasten
    /GloucesterMT-ExtraCondensed
    /Gonez-01
    /Gonez-03
    /Gonez-1
    /Gonez-3
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /Goudy-ExtraBold
    /Goudy-Italic
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Grad
    /Graffiti1C
    /Graffiti2C
    /Graffiti3C
    /Graffiti4C
    /Granit-Bold
    /Haettenschweiler
    /Half_Ustav
    /Half_Ustav-Bold
    /HelvCondBold
    /HelvCondBold-Italic
    /HelvCondNormal
    /HelvCondNormal-Italic
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HermesC
    /HeroldC
    /HeroldC-Bold
    /HeroldNormal
    /Hobo
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /HomePlanning2
    /Hover-Plain
    /Impact
    /ImprintMT-Shadow
    /Industria-SolidA
    /InformC
    /InformC-Bold
    /InformShadowC
    /Insignia-A
    /IrinaC
    /IzhitsaC
    /IzhitsaOS
    /JakobC
    /JakobC-Bold
    /JakobExtraC
    /Japanese-Generic1
    /Jashma-1
    /Jikharev-Italic
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Jotter
    /JotterBold
    /JotterItalic
    /Jotto
    /JournalC
    /JournalC-Bold
    /JournalC-Italic
    /JournalSansC
    /JournalSansC-Bold
    /JournalSansC-Italic
    /JournalSanSerif-01
    /JournalSanSerif-1
    /JournalSanSerif-5
    /Jurnalnaja-01
    /Jurnalnaja-1
    /Jurnalnaja-3
    /KabelC-Bold
    /KabelC-Book
    /KabelC-Demi
    /KabelC-Medium
    /KabelC-Ultra
    /Kaliakra-Plain
    /KarollaC
    /Korean-Generic1
    /KorinnaBlackC
    /KorinnaBlackC-Heavy
    /KorinnaBlackC-Kursiv
    /KorinnaBlackC-KursivHeavy
    /KremlinC
    /Kusanyan-Italic
    /LatinWideC-Plain
    /LazurAntiqDisplayC-Bold
    /LazurAntiqDisplayC-Regul
    /LazurAntiqTextC-Bold
    /LazurAntiqTextC-Regular
    /LazurskiC
    /LazurskiC-Bold
    /LazurskiC-BoldItalic
    /LazurskiC-Italic
    /LazurskiEngravedC
    /LegendeC-Bold
    /LegendeC-BoldItalic
    /LegendeC-Italic
    /LegendeC-Plain
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LetterGotLCY-Bold
    /LetterGotLCY-Medi
    /LiteraturnayaC
    /LiteraturnayaC-Bold
    /LiteraturnayaC-BoldItalic
    /LiteraturnayaC-Italic
    /Lithos-Bold
    /Lithos-Plain
    /Lizard
    /LizardBold
    /LizardItalic
    /LPM-Elizabet-01
    /LPM-Elizabet-1
    /LPM-Elizabet-3
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaConsole
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Luxor
    /MachineC
    /MachineC-Bold
    /MagistralBlackC
    /MagistralC
    /MagistralC-Bold
    /MaiandraGD-Regular
    /Malahit-5
    /Marigold
    /MartenCyr-Grotesque
    /MartenCyr-GrotesqueRough
    /MartenCyr-Regular
    /MartenCyr-Rough
    /MatterhornC
    /MaximaCyrTCY-LighComp
    /Megen
    /MicrosoftSansSerif
    /MingLiU
    /Miniature
    /Miniature-Bold
    /Miniature-BoldItalic
    /Miniature-Italic
    /MinionC-Italic
    /MinionC-Plain
    /MinionCyr-Italic
    /MinionCyr-Regular
    /Mistral-Plain
    /Mode-Plain
    /Molto
    /Monaco
    /MonaLisa-Recut
    /MonoCondensedC
    /MonoCondensedC-Bold
    /MonoCondensedC-BoldItalic
    /MonoCondensedC-Italic
    /MonotypeCorsiva
    /MontblancC
    /MontblancC-Italic
    /Motive
    /MotiveBold
    /MotiveItalic
    /MotterTekturaC-Plain
    /MSLineDrawPSMT
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MyslC
    /MyslC-Bold
    /MyslC-BoldItalic
    /MyslC-Italic
    /NewBaskervilleC-Bold
    /NewBaskervilleC-BoldItalic
    /NewBaskervilleC-Italic
    /NewBaskervilleC-Roman
    /NewBaskervilleExpOdC-Bold
    /NewBaskervilleExpOdC-BoldItalic
    /NewBaskervilleExpOdC-Italic
    /NewBaskervilleExpOdC-Roman
    /NewBaskervilleExpScC-Roman
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewStandardC
    /NewStandardC-Bold
    /NewStandardC-BoldItalic
    /NewStandardC-Italic
    /NewtonC
    /NewtonC-Bold
    /NewtonC-BoldItalic
    /NewtonC-Italic
    /NewtonXC
    /NewYork
    /NewYorkC-Plain
    /NewZelek
    /NimbusRomDCY-Bold
    /NimbusRomDCY-BoldItal
    /NimbusRomDCY-Regu
    /NimbusRomDCY-ReguItal
    /NimbusSanLCY-Bold
    /NimbusSanLCY-BoldItal
    /NimbusSanLCY-Regu
    /NimbusSanLCY-ReguItal
    /NimbusSanNo5TCY-Medi
    /NimbusSanNo5TCY-Regu
    /NinaC
    /Nowaja-Gazetnaja-01
    /Nowaja-Gazetnaja-1
    /Nowaja-Gazetnaja-3
    /NSimSun
    /Obyknowennaja-nowaja-01
    /Obyknowennaja-nowaja-1
    /Obyknowennaja-nowaja-3
    /OCR_OneC
    /OCRAExtended
    /OdessaScriptFWF
    /OfficinaSansC-Bold
    /OfficinaSansC-BoldItalic
    /OfficinaSansC-Book
    /OfficinaSansC-BookItalic
    /OfficinaSerifC-Bold
    /OfficinaSerifC-BoldItalic
    /OfficinaSerifC-Book
    /OfficinaSerifC-BookItalic
    /OldScript-Plain
    /OldTownC-Plain
    /OlgaC
    /Oliver
    /Oliver-Bold
    /Oliver-Bold-Italic
    /Oliver-Italic
    /Ondine
    /Opium
    /Opium-Bold
    /Opium-Bold-Italic
    /Opium-Italic
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Oxford
    /PalaceScriptMT
    /Paladin-Plain
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Papyrus-Regular
    /ParagonC-Plain
    /ParkAvenue-Plain
    /ParsekC
    /PentaBold
    /PentaDemi
    /PentaLight
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Perspective-Plain
    /PetersburgC
    /PetersburgC-Bold
    /PetersburgC-BoldItalic
    /PetersburgC-Italic
    /Plain
    /PlainScriptC
    /PMingLiU
    /Pollock1C
    /Pollock2C
    /Pollock3C
    /Pollock4C
    /PragmaticaC
    /PragmaticaC-Bold
    /PragmaticaC-BoldOblique
    /PragmaticaC-Oblique
    /PragmaticaCondC
    /PragmaticaItalic
    /PragmaticaLightC
    /PragmaticaLightC-Bold
    /PragmaticaShadowC-Bold
    /PragmaticaShadowC-BoldItalic
    /Prague
    /PragueBold
    /PragueBoldItalic
    /PragueItalic
    /Present
    /Pristina-Regular
    /ProunBC
    /ProunBC-Bold
    /Proun-Bold
    /ProunC
    /ProunC-Bold
    /Proun-Plain
    /ProunX-Bold
    /ProunX-Plain
    /Pump-Plain
    /QuantAntiquaC
    /QuantAntiquaC-Bold
    /QuantAntiquaC-Italic
    /RageItalic
    /Regata
    /Repriza-Bold
    /Repriza-Plain
    /Respect
    /Respect-Bold
    /Respect-BoldItalic
    /Respect-Italic
    /RespectNarrow
    /RespectNarrow-Bold
    /RespectNarrow-BoldItalic
    /RespectNarrow-Italic
    /Ribbon-Plain
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RodchenkoC
    /RodchenkoInlineC
    /Rodeo
    /Rodeo-Bold
    /Rodeo-Bold-Italic
    /Rodeo-Italic
    /Romic-Plain
    /RonInset-Plain
    /RoslynGothic-Plain
    /Rubic
    /Ruk-Jiharev-03
    /SansBold
    /SansLightPlain
    /SansPlain
    /SansXPlain
    /Sapphir-Plain
    /SchoolBookC
    /SchoolBookC-Bold
    /SchoolBookC-BoldItalic
    /SchoolBookC-Italic
    /ScriptMTBold
    /Semaphore
    /Serpentin-Plain
    /SimHei
    /SimSun
    /Sinaloa-Plain
    /Skazka-Plain
    /Slipstream-Plain
    /StandardPosterC
    /StarC
    /Start
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /Sten-Plain
    /Stop-Plain
    /Story
    /StoryBold
    /StoryItalic
    /StudioScriptC
    /SvetlanaC
    /SvetlanaC-Bold
    /SvetlanaC-BoldItalic
    /SvetlanaC-Italic
    /SvobodaFWF
    /SvobodaFWF-Bold
    /SvobodaFWF-BoldOblique
    /SvobodaFWF-Oblique
    /Sylfaen
    /Symbol
    /SymbolMT
    /Taffy
    /TagirC
    /Tahoma
    /Tahoma-Bold
    /TatianaC
    /Taurus-Bold
    /Taurus-Plain
    /TaurusX-Bold
    /TaurusX-Plain
    /Taxi
    /TaxiBold
    /TaxiItalic
    /Techno28
    /Techno-Plain
    /TextBookC
    /TextBookC-Bold
    /TextBookC-Italic
    /TextBook-Italic
    /Times
    /Times-Bold
    /Times-BoldItalic
    /TimesET
    /TimesET-Bold
    /TimesET-BoldItalic
    /TimesET-Italic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-PhoneticIPA
    /Times-Roman
    /Torhok-Italic
    /Trafaret
    /Traktir
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Treffi-Plain
    /TrixieCyr-Light
    /TrixieCyr-Plain
    /TrueGritC
    /Tutanhamon-shir-03-m
    /Tutanhamon-shir-63
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypeWriter-Bold
    /TypeWriter-Plain
    /UmbrellaC-Plain
    /Univers
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /VantaBlack
    /VantaBold
    /VantaLight
    /VantaPlain
    /VantaThin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /WilhelmKlingsporGotisch
    /WindC
    /WindsorC-Plain
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XeniaC
    /XeniaCondensedC
    /XeniaExtendedC
    /XeniaExtendedC-Bold
    /XeniaWesternC
    /XeniaWesternC-Italic
    /ZapfChanceryC
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZhikharevC
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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 /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [800 800]
  /PageSize [612.000 792.000]
>> setpagedevice


