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FORENORD

Specific reagents have deen identifled which will form
colored reaction products with TNT, RDX and Nitrate esters
(PETN, EGDN). Leather was shown to be the only common material
incompatidle with the spray. A decrease in sengitivity was
observed on dark-colored paper because the reaction product
and the background were similar in color. The high sensitivity
of these reagents (0.4 jug) and their low expected false alarm
rate should provide an explosive detection capability suitable
for letter and package bombs.

Future work will be conducted at Naval Explosive Ordnance
Disposal Facility. The spray's maximum sensitivities will Dbe
determined under ideal conditions using white filter paper and
under real-world conditions using typical envelopes and flats
which have arrived at NAVEODFAC via the U.S. Mail. Common
materials which may give false alarms, and the feasibility of using
the two sets of sprays sequentially will also be investigated.
The result will be an inexpensive easy-to-~use spray detection

kit with known real-world sensitivity.
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INTRODUCTION

Recently, the sending of exploasive devices, even as letter bombs,
package bombs, and luggage bombs through the mail, and the use of
explosive devices against both the civilian and military population
has increased in cartain nations. While not yet a major problem in
the United States, the possibility of it becoming a serious problem
should not be overlooked. Not knowing whether a suspicious looking
letter or package contsins explosives and is likely to detonate, produces
anxiety arong people who must handle these packages, and those concarned
with their safety. It is known that small quantities of axplosives are
sometimes deposited on the outer surface of letter bombs and packages
during the preparation of the explosive device. Most explosives used
in the preparation of such a device have sufficient vapor pressure at
ambient conditions to diffuse traces of these explosives to the surfaca.
These small quantities of explosives should be detectable under proper
conditions. Currently there are no test kits available that ave spe-
cificelly designed to detect trace quantities of explosives. Hence this
program was initiated to develop such a kit.

The proposed study is designed to develop a aimple, portable kit
which will permit a person to determine whether a suspicious looking
letter or package contains explosives. The test kit should be simplas,
easy to operate, and give the results rapidly. It is preferable that
the test reagent be colorless or at least very light in color. It
is recognized thet more than one consecutive reagent may be requirad
in order to give a definite answer. Further, the test reagent should
be nontoxic and should be safe if sprayed on humans. The teit reagent
spray should not deface the letters or packages in any wey, should be
specific for explosives, and give no false positive or negative
detections. Finally, the test resgent should show good senusitivity
since the quantities of explosive being detected are likely to bs quite
small. The capability to distinguish between explosives is highly
desirable, but this does not appear feasible with a single reagent.
However, it should be possible to do this with a series of several
reagents. Specifically, this study is concerned with: (1) the study of
the chemistry of the various classes of explosives likely to be found
in letter bombs and package bombs, with special emphasis on their color
forming reactions; (2) the study of the color forming reactions to
determine which ones might be suitably specific and adaptable to a test
kit; and (3) the design of the test kit.

In summary, the kit resulting from this project should:
(1) Heve the ability to detect very low surface densities of

dynamite, trinitrotoluene, RDX, and pentaerythritol
tetranitrate.
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(2) Be spacific and give few false positive reactions and
if possible the common inferences for the test should be known.

(3) Use reactants which are not extremely toxic or highly
corronive.

(4) Involve a maximum number of three or four spray
reagents.

(5) Have a shelf life of at least three months.

In addition, it would be highly desirable that the kit be able to
differentiate among the various types of expilosives and should be
nonstaining and noncorrosive on the common surfaces on which it will be
used. These surfaces include paper of all types, leather, and certain
plastics which are used in the manufacture of luggage.

Those explosives that ere currently of prime interest include
the following.

(1) Dynamite (NG and EGDN)

(2) 2,4,6-Trinitrotoluene (INT)

(3) Cyclonite (RDX)

(4) Pentaerythritol tetranitrate (PEIN).
RESULTS

The properties of thosea reagents for the detection of TNT, the nitrate
esters (NG, PETN and EGDN), and RDX that were sclected for further
consideration are presented in Tables Al, A2 and A3. As can be seen fzom
the tables, a number of reagents, potentially useful to the 0.4 microgram
level, have been identified for all three classes of explosives.

The toxicity data were all obtained from ''The Toxic Substance List,"”
1974, ed., H. Christiansen, ed., U. S. Department of Health, Education and
Welfara, HEW Pub. No. (NIOSH)74-134. It should be kapt in mind that when
the toxicity date are listed as unknown it merely means that the data are
not presented in the compilation. Time did not permit a literature search
to determine whether the data were available elsewhere.

The candidate reagents for the detection of TNT, nitrate esterxs and
RDX were thoroughly evaluated and a number of potential reagents eliminated.
Selected reagents were then given a second evalustion to determine whether
the results previously obtained were reproducible. Following this step
even more reagents were eliminated from consideracion, leaving only
three candidate reagents for the detection of TNT and six candidate
reagents for the detection of the nitrate astars and RDX.

b o e o o -+ < e g
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Storage teats were conducted on thase resgents, and thair ability
to detect the explosives of interest on a variety of substratas was
examined. The subject of possible interferences present in the various
substrates is also addressed. Finally, a single reagent was salected
for each of the three classes of explosives of intarest.

2,4,6-Trinitrotoluens (TNT)

At the end of the broad reagent screening portion of this program
a total of 45 candidate reagents for the detaction of TNT remained. The
first step in elimination of some of the reagents frow further consider-
ation was a thorough evaluation of all the candidates. This involved
carrying out the color generation in solution and measuring the absorption
maximum and the absorptivity. The result of this evalustion is presented
: in Table A4. On the basis of these cxperiments 1l of the reagents
: were selected for further evaluation. The thorough evaluation of these
| 11 reag2nts was then repeated to determine the reproducibility of the
reagent systems. The comparison of the results of the two series of
experiments are collected in Table AS5.

Although the comparisons between the two series of experiments do
not agree well in some instances, three candidate reagent systems were
selected for further consideration. These reagent systems are:

(1) 1,3-Dipheny1acetone-Et4N0H

(2) Cyclopentanone-EtaNOH

(3) Nitromethane-ET4NOH
All of these reagents employ ethanol as the solvent. All three reagents
were subsequently prepared and stored a% room temperature for a period
of five weeks, with the sensitivity of the reagent being checked weekly
and any color change in the reagent noted. The results of these
storege tests are shown in Table A6. Although all three reagents undergo
a color change on storage, this does not appear to affect their ability
to detect low levels of TNT. Ail reagents were capable of detecting
0.4 yg of TNT at the end of five weeks of storage. The color of the
reagants seemed to stabliize after about two weeks; no further color
changes were noted after this period, It is anticipated that these
systems will be stable for an even longer period, but time did not permit
further storage tests. Since the reagent based on 1,3-diphenylacetone
underwent the least color change, this is the reagent of choice.

Since all three reagents had the same capability for the detection
of TNT when freshly prepared, only one of the systems, cyclopentanone-
ET,NOH, was examined for its ability to detect TNT in the variocus
substrates. A total of 34 substrates was sxamined and thase results
are prasented in Table A7. With the possible exception of leather, the
reagent responded satisfactorily on all the substrates. On leather
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it is imposasible to detect small quantities of TNT, but this could
possibly be due to the fact that the color of the leather (brown)
obscured the positive response of the small amounts of explosive.

The reagent of choice for the detection of TNT is based on 1,3~
diphenylacetone and tetraethylammonium hydroxide in mathanol. The
spray reagent is prepared by adding 5 grams 1,3~diphenylacefone and S
milliliters 20 percent tetraethylammonium hydroxide in methanol to 100
milliliters ethancl. When the system described above is used as a
spray reagent the presence of TNT produces a rad or rad-orange color.
This rveagent is sensitive to at least the 0.4 ug level of TNT and may
be useful at evan lower levels., No tests were coaducted at lower levels.

This reagent ie reported to be specific for polynitro aromatic
compounds. Thus it will detect compounds other than TNT, and thease other
polynitro aromatic compounds could be considered as interferences for this
test. However, consultation with paper and packaging cxperts indicate
that such compounds are not very likely to be encountered in the various
substrates. No polynitro aromatics are used in the preparation of
various types of paper, cardboard, or other substrates of interest, nor
are they used as additives to these substrates., Thus a positive response
to this reagent on various substratzs probably indicates the presence of
TNT.

Nitrate Esters

At the and of the broad reagent screening portion of this program
almost 100 candidate reagents remained under consideration. A thorough
evaluation of most of these reagents was the first step in reducing the
number of potential reagents. This involved carrying out the color
generation reactions in solution and measuring the absorption maximum
and the molar absorptivity. The results of these experiments are collected
ia Table A8. No reagents involving azulene were examined, Based on the
results of these experiments 36 of the candidate reagents were selected
for further examination. These reagents were reexamined to determine
the reproducibility of the reagent systems. The comparison of the
results of the two experiments are collected in Table A9. It can be
seen from this table that much better agreement between the two experi-
ments was obtained than was obtained with the TNT reagents. On the basis
of theae results six reagents were selected for further examination. All
gave molar absorptivities around 50,000 and yielded a red color. These
reagents included the following.

(1) p~Aminobenzoic acid
N~Phenyl-i-naphthylamine

(2) p~Aminoacetophenone
R-Phanyl-l-naphthylamine
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(3) Diaminodiphenylsulfone
N-Phenyl-l-naphthylamine

(4) p-Aminobenzonitrile
N-Phenyl~l-naphthylamine

{5) Procaine
N,N-Dimethyl-l-naphthylamine

(6) Sulfanilamide
N-Phenyl-l-naphthylamine

All the reagents are prepared in 50/50 acetic acid/water and are applied
following a spray of zinc dust in benzene.

All six of the reagents described above were subsequently prapared
and stored at room temperature for a pericd of five weeks, with the
sensitivity of the reagant being checked weekly and any color change in
the reagent noted. The results of this study are presented in Table AlO.
All of the reagents developed some color on storage. However this color
did not deter from the reagents' ability to detect low levels of the
nitrate esters. All detected the nitrate ester at 0.4 jg even after
five weeks of storage. There is every reason to belisve that this reagent
is stable indefinitely since it is merely a solution of a primary
aromatic amine and a coupling agent in aqueous acetic acid. These two
components should not react with each other. As mentioned previously, all
the reagents developed a slight amount of color but this color is probably
due to the traces of nitrate ion present in the water supply. The
reagent that developed the least color is based on procaine and N,N-
dimethyl-l-naphthylamine, and this is the reagent of choice for the nitrate
ester detectinn,

Since all six reagents had the same sensitivity when freshiy prepared,
only the reagent consisting of procaine and N,N~dimethyl-l-naphthylamine
was examined for its ability to detect PETIN on the various substrates.

A total of 34 various substrates were examined and the results of thia
experiment are presented in Table All. As can be seen from these results,
the reagent has good sensitivity on almost all of the substrates. 1In

the case of the one leather sample examined, no positive rasponse vas
obtained., The leather turned very dark brown, possibly obscuring the
positive response, and bacame very brittle. In the case of polyathylene
and polyvinyl chloride the colors faded and with several of the dark brown
substrates quantities less than 100 micrograms of PEIN could not be
readily detected. It was also noted that in one instance a weak positive
response was given by the glue on one of the envelopes. In summary, this
reagent appears to work well on most of the substratas.

The reagent of choice 18 prepared by dissolving 0,35 grams of
procaine and 0.35 grams of N,N-dimethyl-l-naphthylamine in a 100 milliliter
mixture of 50/30 acetic acid/distilled (or deionized) water. It should
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be pointed out that the use of distilied water is very important in the
preparation of this reagent. The use of ordinary tap water is likely

to result in a highly colored reagent because of the prasence of nitrite
ion. This reagent ie applied as a spray following a spray of a
suspension of 10 grams of zinc dust in 100 milliliters of benzene. The
presence of nitrate esters is indicated by the development of a red or
red-viclet color. This reagent 1s sensitive to at least the 0.4 yg lavel
of the nitrate esters and may be useful at even lower levels. However no
tests were conducted at lower levels.

This reagent is specific for nitrite ion or compounds that will
liberate nitrate ion under the conditions cf the test. Thus, RDX is also
detected by this reagent. Howaver in consultations with paper and
packaging experts it has boen determined that neither nitrite ion (nitrite
salts) nor nitrite ion releasing compounds are a usual component or
additive to the substrates of interest, Thus this reagent system should
be specific for the nitrate esters and RDX.

RDX

At the end of rhe broau reagent screening portion of this program
almost 80 potential RDX reagents were still under consideration. In order
to eliminate a number of these reagents from further consideration the first
step was the thorough evaluation of most of these reagents. This involved
carrying out the color generation reaction in solution and meusuring
the absorption maximum and molar absorptivity of each reagent system.

The results of these studies are presented in Table Al2, It should be
pointed out that no azulene-based reagents wers examined. On the basis

of these experiments 36 reagents were selected for further study. These
are essentially the same reagents selected for the detection of the nitrate
esters. These raagents were reexamined to determine the reproducibility of
the two experiments. The results of this comparison is presented in

Table Al3. As can be seen from thia table, very good agreement was obtained
in the two experiments. On the basis of these results six of the reagents
were selected for continued study. The sslected reagents sre the same ones
relected for the nitrate ester determination. All givc red colors in ths
presence of RDX and exhibit molar sbsorptivities in the 50,000 range. All
use 50/50 acetic acid/water as the solvent and are applied following the
zinc dust spray. The reagents selected are listed below.

(1) p~Aminobenzoic acid
N-Phenyl-l-naphthylamine

(2) p~Aminoacetophenone
N-Phenyl~l-naphthylamina
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(3) Diaminodiphenylsulfone
N-Phenyl-i~naphthylamine

(4) p-Aminobenzonitrile
N-Phenyl-l-naphthylamine

(5) Procaine
N,N-Dimethyl-l-naphthylamine

(6) Sulfanilamide
N-Phenyl-l-naphthylamine

All six of the above reagents were prepared and put on storuge
tests for five weeks at room tempsrature, with the sensitivity and any
color change in the reagent being noted weekly. The results of these
storage tests are presented in Table Al4. In storage, all the reagents
developed a slight color but this did not interfere with the reagents’
ability to detect RDX. All six reagents responded to RDX at the 0.4 ug
level even after five weeks of storage. It is anticipated that these
reagents are stable indefinitely and that the color will not change tc any
extent since most of the color was present initially and did not deepen
in storage. That reagent with the least color was based on procaine~N,N-
dimethyl-l-naphthylamine, and this is the reagent of choice.

The reagent consisting of Procaine and N,N-dimethyl-l-naphthylamine
was selected as being representative of the gix reagenta, and its ability
to detect RDX on various substrates was examined. A total of 34 substrates
were examined and the results are collected in Table Al5. The sensitivity
of this reagent for RDX on the various substrates appears tc be adequate for *
its intended purpose. With the exception of leather, the reagent detected '
RDX on all the substances. In the case of the one leather sample examined
it turned very dark brown, possibly obscuring a positive response and
became very brittle. Although in several instances the RDX detection
limit was 40 micrograms, in most instances the detaction level was 4.0
or 0.4 micrograms of RDX. In one instance the glue on one of the
substrates did give a weak positive response. In summa>-y, & reagent of 3
this typa does appear to be usable on a variety of substrates.

The reagent of choice for the detection of RDX is the same reagent
chosen for nitrate ester detection, and is prepared by disaolving 0.35
grams of procaine and 0.35 grams of N,N~dimethyl-l-naphthylamine in 100
milliliters of a mixture 50/50 acetic acid/distilled (or deionized) water.
It is important to use distilled water since the use of ordinary tap water
is likely to result in a highly colored reagent because of the presence of
nitrite ion in the water. This spray reagent is applied following a spray
of a suspension of 10 grams zinc milliliters benzene. A positive response
is evidenced by the development of a red or red-violet color. This
reagent is sensitive to at least the 0.4 ug level of RDX and may be
useful to even lower levels but we did no studies at lower levels.
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This reagent is specific for nitrite ion or compounds that will
liderate nitrite ion under the conditions of the test. Thus the nitrate
asters will also respond to thia reagent. Hewever paper and packaging
expearts report that neither nitrite ion (nitrite salts) nor nitrlite ion
releasing compounds are s usual component or additive to the substrates
of interest. Thus this reagent system should be specific for RDX and the

nitrate esters.
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APPENDIX A
PROPERTIES OF DETECTION REAGENTS AND REACTION PRODUCTS

|
!
]

A SR AT 1 0 1




TRUNIRT Y

3 ¥
£ £
v §
“81/%m g9¢ (ka1 “wmo) %0 $S3TI0T0)  SSITI0TOD  II|OTA-P3Y  IA[OSO[13D
TAQIam 3PTRCIPAY WNTESTIO
“8%/% 11 ~ k@1 “amo) %°0 $S271070)  $8ITI010D I9707A an suyzziadyg ,,
‘$/% 0£7Z 0501 i) Y0 883710700  €59712010) 97074 F auTwrypauay£doag *
“$1/3w gys gsa1 ~=mo) 20 §33730T0)  88311010) 9T79TA osia FUTMRTAYIFTQ
*Sx/3m z0T7 0101 “Emo) 0 SE3TI0T05  SSII0[03 anoig E apIxoapiy wnyuowmeyiylaeilal
£ “33/3m 0001 ~ (KA1 ‘o) 2°0 $8211010)  sS$IT1070D Py  aiojoroTy) JUTMRTOURYIBTPTLYIT-N
£ *8x/%= 0017 05a1 ~un0) v°0 $83[1070)  SSI[IOT0D) afue1p maojoaoTy) suywejouryly
_“, “#x/8a 00T ._.an_ “WRo) 9°0 AB1)S  883T10T0D 33T10IA wmiojoroyy) (ouwdoad-z(cuyweyiyramip)stg—€°'1 M.
3 "31/% 201 oW1 "FA/AST , 01 ) v'0 ssaa010)  s8IT1010) pou o’u-su #oa”3x *scezonty . i
“$1/%a 701 o1 <8x/8m QOSZ ~osal ) %70 MAOTT3X 883110703  IITOFA-pey Toueyag nor’33 ‘svouexay-z-rAuiH-f — ;
] “8x/9= 201 o101 *3%/3m pooc (90501 “mmo) %°0 Snoiopo ‘aBuelp SSI[IOTOD  IITOTA-PIR Toueyaz Hon'13 *aucueydoredy
4 ‘Sy/9m 701 o107 ¢ -yun “==o3 9°0 snoaopo ‘adueap 8BI[IGTO)  II[CTA-PAY Tousyag HON 13 * 300~ -9UaX3H~g
, “8x/%m 701 o141 ¢°xun ) 9°0 mOITaX  8SITACTOD pod Touryl; HON 23 *2uourdoad-z-1{uagg
: “8x/9m 701 o1GT : %un *Emoy "0 a%uvip ssayI0[0)  2Bueio-pay Touey3a BON /33 *auo3adeTAusdyq-£ 1 =+ #
“3x/3m 701 o101 {-Wug “e=o) %0 a3uezg s8a[I070) Py Toueyaz BON” 13 * suoteIng-7-Ax0yIMMEQ-Yy * ¢
“3x/%= oz ~ ()" M1 “mmo) 20 8S3TI0TC)  SSITAOI0) II[OJA-3N[E  WIOJOIOTYD) aurmeyp
-aua1Auayd-d-14qIswea1al-9 g gz
~xun o) %°0 88973070) S$3[1070) p2d wi0joroTy) audrTeyiydeu(curwerlyiawyp)srg-g*l
e L] W=y L] $5371070)  883T1070) P34 WI0jo10TY) AW-g-ucu[p-g-y]oToLoT1qRZEIG-S T
e “amo) %0 §8271070)  $S3T1010) P34  Wi03J010TY) aua-§-I3pun{Q -y ¢]oTd4>TqeZEIg-C
“xun J13I9Yq3NsS L) $83[10710)  SS3T1070) 19101A  ®W1030I0TY) aveylsa(TAprioIn{-6)s1Q
m @ yJun = “Wno) 90 S§2T31070)  BS2T30710) pag mi10joi0TY) aueddo[z zlorr4o1qezeIg-n"|
W LEovad ALITISVIIVAV  SHVE90UDIH 30109 407102 ISNOJSTH IN3ATOS N3OV
30 AL10TX0L INAOVAM  *ALIAILISNIS INIOVIY  QGRACUINOVE ¥0702
W 3NANT0I0ULININI-9 ¥°Z ¥Od A
SIKZOVAY J1VAIANVD 40 SATLMAJOBd 10 XEVIKAS 1V Tigvl

T PRI




AL S i1

AR LA RATLE B bt ALAEALS (0 D A LA L L R B AR

ASabla bt Aall

FIRFH T

Lt o B 4

b ]

m\
£
E
m.
E

“81/%e 389 05q7 ] 0 #83710100  #sAYI0T0) afusio-poy  wI0JOlOTY) sueyIam
(TiuaqdouTeey iqIauyp) STg~, ¥"y
8x/3m 05T ~ 0SQ1 “w-o) v°0 8531J0T0)  £8373010) I9(OFA omu supmeypewsT g

“8%/% 0T owr1 :-3/3W QY7 ~ oIq1 “emo) %0 $8311010)  883T1070) W701A TouvyIom v
-3u03a¥ BOR 31 ‘supeeyiuaediq
8%/ 70T ~ OIMY ~umoy 0 883711010y 88I11010) I2TOTA  IATOSOTI

14y IPpIx0IPAY EnYuoNNTTAqIINRITIDL
*8x1/33 701 o1q1 *-¥y/Bw QgST 01a7 *=m0) 970 s$3{1070)  $$311070) ajueag Tousyag nou"33 *Toursarlororny
“8x/3m z0T 011 /3w gy 05a1 *mso) 90 €83[21070)  8¥I[1070) ?8uveao-pay Tousyy3 Bow'a3 ‘susqremozary

Yo 0] 70 $8372010)  £EITIOT0) payg Toung nou’23
‘AT INTLuIqd Axoq i deTa—y €
“3x/% z01 o1 *-In/3m grz Ocal *wmo) %0 9991I070)  86371070D aguwi0-pay touwqag 08”27 *3T1:3T03RTTAnINg
“Sx/3e 701 o107 *-YUp “=o) "0 Jduezp 31 8S9T1010) 38uzio-pay 100433 nou'12 *eucuwang-z-T4ueqs-1
*#x/%m 201 o1 g “smop v°0 sdupip *37 ®sa7i010) I9T0FA-pIY Toury3z HOn"33 ‘suo3rdeTeIUIY
“3xj3w 707 0007 W “wso) v°0 aBueip -37 $8ITI0I0) 10TA-paY Tousyay son’33 ‘Touedoid-1-Th3eav-¢
“31/%a z01 ,c101 ! Ba/Bm O6yy 05G1 “emo) v mo[[3) 58373010 Lo TousgIg uon"33 “svoueydordoay
~8%/8= 201 o101 “¥x/3= 0362 0SAT ~uaso) v°0 sfueig “37 ssI[IOTO) PoY Toueyly BoN’33 *suouwinadoraky
By m 7ot o1 % 79 XG1 ] 90 AOTT3L "31  ©$312070) ag TouRyIz #0u¥2a *suourxaqorosy

% ] -=0) v°0 wel moTT2% 31 s8ue10 HO®X

-pay NI-TOmI oeuucmdu

wnfurp24d(14pFr4d-y (K-"T100S
#n/9% 00SE ~ 0SAT o) »0 88311070) MOTT3X *31 AoTTaA ToUrYIz z
-Tomix uFaT0338iuaydip-"1yus
“8x/3m 0z9 0sa1 &m0y ¥°0 883710703 AOTI3X 31 moT1a} Touryag z
-TOBKI  “piyepIervaqoume]LiyIdwyp-"13us§
Ledovay MUITISVIIVAV  SHVEO0WIH #0100 ¥0'10D ASROSTY IN3A'TOS 1Raovae
40 LLIDTXOL INGOVA¥  ALIAILISNAS INGOVAd QHOOEONIVE 0100
(PONUTIC0D)  LVIFTEVL

1




(S R AR LRALA LN LA A

. AT £ e P R S - - O LLas S AR AL s S Y M A R W b
T T Ty PR T Y TP Y T T + Ty
T ey I T AT T i) S0 SR LA}

I T T T Y T

TITAYATRIV (T TN IR A

Y

E

*8x/8m 0CY oW1 *°¥%/3Z ~ 0SG1 “w=o) %0 $8911010) $83121010D a8uezg oNEuqﬂ
. 05/0S “0 2wy EITIH-IIFINS WRTPOS
“yug “wno) 0 umoxg -] LSO INOTA 193mp 4 InYg JOTWeTINA
~qug -“==o) 0 uaazy -3 ue}l 7Y aanwy ¥ sarg Iswg
“xup “wmo) L] ne13g ey agamag 133N ge g 3Isv;
“81/3m 979 ~ oST1 STIaqIukg v°0 8$371070)  $8AT10T0D 98urig Tousqag u%sgiml
-108K1 ~1AqIomyp—y-1égIsm-7~-“100s
“8n/3m 979 ~ 0SQ1 3139qauss %0 #0T72  883T1010D a8umy Touryaz %giml
~108N1 -~TAQIIWTp-y-AxOyIFMIP-S ‘- TI0S
“xug “eu0) %0 MB13S  S83TIGT0) a8ueg Touwyyz 8»..41
~Tom1 -qayden-1-dxoapiy-z-“1ous
“Sx/3® 079 ~ 05G1 I139qauss v°0 $83[20T0)  €83[101C) aguwag Touwgag Ipigapreagaq
~ToHMI —OaTRETAYIIMTP~y-0I0TYD-2-"TOUS
*8x/3m (79 ~ 05a1 J13943u4g %0 gel  €83[I0702 337078 Tourylg u_iima-
~108K1 ~aruupdoupmeqIsmyp-e-“1oug
*3x/%m 079 ~ 0CO Tasgauds v°0 AB11S  SE3TA0T0D a8uw0-pay Touvyag N
-TOoBN1 -apTrIvaqouTNeTAuaydyp~y-“1ous
“$x/¥m 079 + a3 J139y3usg %0 88371070)  88II0T0D ague1gp Touryalz 83«33.“4
-10MM1  -oupmeiAyImyp-y-Lxovayd-z-“1ous
-3x/%m 979 ~ s rIausg 90 $5373070)  $8372070) asueig Tourylz uvBoﬁnuuma
~TomNI —ouEsT A1 WTP-y- 08014~ - TIUS
“8x/9%= 201 o101 ¢"YUa “we0) %°0 863710703 883[I010) I9T0TA Touwy3z nou” 13
¢ 3T7213TR0IRF T Avaydixoyag-4
*dnfdm 201 701 ¢Twwn ) %0 8$2TI0T0)  88I[1010D 33T0TA Toueyqag pos’ 33
‘311133 v03RR [LAnandixograg-o
“8x/9%= 201 o1 ¢“Yup ‘w=o) %°0 §8211010)  €83T1070) poa Touwnag non”33
‘aTIaITROIROTILvaydoczoygy-d
INZOVAR ALITISVIIVAY  SRVED0UDTH 307100 ¥0100 ASNo4ST 1INAAT0S M3Ivae
40 XLIJIXOL 1XE9VZE  KLIAILISNES INAOVIY  QROOEDEOVE W02
(ponuTIU03) [y FIEVL
R e oS .

12




‘N . n— — S
t
*Sx/%m 029 oga1 v “w=o) Y0 #0733 "I $SITI0T0) IPT0TA ™ Ipdgepe
&!ig—rh‘w:w
~0IpAnEIIliXOuIMIP—S ' Z-" 1005
‘e “umog ¥°0 noTTIx £319 ISTOTA  HOIT-TOEMNL . Q_E_uwnu
~meusirouTeeTAqlenyp-4d-"15T1L
“yoq “Wmo) 0 ury w231y agueio-pay HOW N1 SPLIOTE
4 -To8M1 myurprakd(14pTakd-4In-"1351
1 “%1/%m 005t ~ 0ST “us0) v'0 ssatao10) Laag 801121 BOIW-TOMMI urstor>eiAuaqdyp 1o
*3x/%= 029 0501 =03 0 ssa110710) £y AoTT31  HOIZ-TOBNI oﬁﬁmi
. ~Tuaqouras i Iawp-d-—-1o
-3x/%m 201 o1q1 ¢*wun “w-c) 7°0 883[1070) ®E8311070) EC 4 7Y TowyIg Box’23 ‘svojousutasg
3x/3m 701 .35 -Sx/%s gz1 0L ] 0 883ITI070) $83T1010) 3IITOTA T0Uury3g !‘vun ‘suoza3isaBoag
-3x/8m 701 oW ‘°woq “Nno) v°0 8831X0710) 88973070) IITOTA 10Uz Eeuw ‘IV0AIIBOISAITAQIN
“$x/8m 70T oW1 f*wen ) %0 983T1010)  $8311070) I3[OFA Tourylz uﬁouu&ao.m.auu-ouaﬂ
“$x/% Z01 o1 'y w80y %0 883710709 883[1070) 39103A ToUNy3g !‘wuﬂ ‘ITOIIIV0ILIY, *
*8x/% 701 o1qi ¢ awn ") 90 88ITILT0)  8SI[I0T0) 391077 Toury3z son’1z ‘auoaddyp-14q3m3g-9°2
*Sx/%m o1 oM W -a=o) %°0 §83720710)  88371070) IPT0T4 Toueyaz BOW'IE ‘mepTegy
“¥x/% 70T our] ¢ -3ON w0y 0 883[1070)  8E3[I0TC) 397074 Toueqag pon’13 “sucaryyoyandog-o
bt i | *emo) "0 PO MOTT3X ¥ I2T0TA w0001 BOXITR
-$x/88 201 o161 ¢wun “wmo) %0 AB1ls  883TI0T0) IPTOTA Tousyqag BON"33 ‘sucasTa
-8x/%% 701 ~Kr1 °yon “Emo) 90 $83[I0T0) SSITI0T0) aSueig TouvyIz unum.guuunhnaaugﬁnnmf—
“$x3/%u c9 psq1 “w=o0) %0 uaaiy moTT9z a8usig ou
‘3uo3ady aurTyueTAqiswposoxII-d E
Sx/8= 70T o1 ‘-$x/3m Q00T 0SAT ) ?0 883TI0T0)  BEITI0T0) IIT0TA TouRylIx niqun.oeouvﬂiuﬁ._uc.u ;
i
k IMA9vVEs AITIGVIIVAV  SHYES0IOTA 0100 w100 ASNOdSTY 1HAATO0S LEovae ]
1 40 A1IJTYOL 1xagvae ALIAILIISNES INZOVAY QROCEIAIVE #O'T0D
2 .
2 {penuruo)y) 1VINEVL 1
3
b
3 Tt e el b SRR 5 S e MG
3
3




"STERIUR 30 SUSEM| UT 831293J@ JTuad
~j3serdosn 10 Syullwanm ‘>jualolwi’y ‘oyualoursies aonpoid 03 10 UK UT 1J33J@ IIX0) Luw acmpoid 03 pajiodai pus w3l Jo popiad UAATS Luw 1as0
UOTITTEYU] TIYI 1IY30 3Inox Luw Lq pIdnpoiITT ‘4sIIqnd 03 ITQE[TERAE IpEE 10 PAIYSTIANd ST IIUEIIQNS ¥ JO ISOP ISAMOT W3 - AC] IS0 OFX0] - OICL ()

“ITIN 3593294 (¢ - 280 TPI¥T - OGN (P)

pIsusd 3amy 03 PpP3z0dal puv sSuOTIX0d PIPTATP I10E 10 IUO UT PIONPOIIUT IFOP ISINOT IYJ 30 UMS U Y3INIP PIIOED Ay 03 paziodal pur W3 3o
PoFiad u2a3% LuP 1340 UCTIPIEYUY URYI IIYIO 2In01 Auw £Q PIINPOIIUT ST UPYI 1YI0 IJURISGNS ¥ JO IWOP 1SIMO] IYI - A0T 0] TVYIN] - OWT ()

b1

*STVETOR U] YIWPp

‘uncayul) - "YU (q)

*Iwoiswmo) - ‘wmon (¥)

“3x/3m 679 05q1 :-8y/%m 057 OIq1 “wm0) 20 38371010D  SSITI0TOD a8usag Tousqag
-auyprady oeniznum!.
-To8NI —oumeTAgIMIp-d-uTIPARUIR-"TI L
“8xn/3= 0g<T 05q1 ] 70 883[1070D)  8§I[I070D AOTT2X  HOIA-TOHMI urrryoea-S1oes
igovan KITTIGVIIVAV  SHVEOOUDIH #0100 20100 ASNOISTY 1NZATOS Bl ]
40 ALIJIXOL INZOVAE ALIAILISN3S INFIVAY aQRACEINOVE 2000

{panur3un)y) v FIAVL




3
:
3
3
E:
w‘
3
.
-
:
]
2

ITes exypos pue

JTUCITNIITINT 0 -B~ANOGIIN
‘yuq Iy 0 $S311070D  $8ITI010) w3y ol -9-(14vagdosTemTAyI0wgp-S)eTg-2 e
) To8913-4
“yoa IpImsuis v'0 a2ue10 IPTOTA0 3T A ISTOTA w0y ~(TAvaqdcurwe1iqisuyp-d)s3g-¢ e
(suITTReTAqIsETp
‘g Ir3eqINis %0 arI1g U39 IT A 2219 i —HK) STQ(uIpTTADINI-Z) ¥’y
) 1088150~ ( [&uadqd
P 739G I0Lg $°0 ARIIS 883712070) w3319 IWOIIVY —ocuymniy1smyp-d)s1q-¢ ‘e-C10TR)~y
108833-0
*yon SrIMIuss v°0 uef 889130Y0D w1y 200330¥ —(T4éuaydoureeriqisuyp-d)syg-e e
2x/2m 0T o1€1 (N3 7 oo *u=o) 90 #83[1070)  S8ITIOY0)H 9101A  o%m/Ivom-0%a Iualvey sSRTI9-MO%A NI
#1/8u o1 0301 *3%/3 7 _osa1 “w=o) %0 88311070) $83710T0) 2T0TA  OCH/IVOR-HOIE 1leay #59135-(4)00Q
3x/%u oSt o101 9%/3 Z _osa1 ] %0 88313070) 882130100 39101 0%H/OVOR-BOYE Jwalvey S8ITI0- vy XML
“xupn © ()™ 90 88313070) 883]2070) (AR)2n1g 3voIIY suyprsEaqrivadra-rR*n
108130-d-AR0qIsN-7
i L] S139y3uhg 7°0  I9TOTA-PIE 3T SSITIOT0) antd 300320Y (Tdvaydourmey iqaamyp-d)sTa-“e‘e
(SupTTuvTAqIamyp-n‘n)
*yun dIM3udg 9°0 391074 1 88911070) IIOTA 2W0IIIY SEXIFVAPTTAQIM 9.9y

‘xun 3% uﬂ&uﬂhm %0 ur] MOTT21 IITOTA-ONIE uwlo3cIoTyd

e L] 2139q3uds %0 ury aorrax 331014 auazuag
“xuq I139q3uls 2°0 L 480) aoyTax II[OTA  WM103030TYD auadzIuIuR (OUTWETAISWIP)SIE-9 ‘2
(p) T af3eqIuds 9o AOTI3%  €8211010) aBueip-pay auazuag JuadBIYIUR (OUTERTAYIINTP) STE-9°7
8Pz Jo LITOINO] AIFTIGETIRAY SEe150IdTH 101909 10700 asuodsay JTIATOS Isaleay
Juateay “£3147778URS juaeay punoi8yoeg 30709

S¥AIS3 FIVALIN ¥01 SINAIVAY ILVAIANVD 20 SAi1¥AJ0¥d 40 IAVISINS

IVvIMvL

16




SR YT TR 42 A

MWOTeIPLY-TLITg
“yon JFI9qIuiy 90 a8uwap 88373070 adurip) pPprOw O30y  ~IVOUTTOINTUIOXTIG-Z-TLYIM-C-NNG
. (swozeaply
*quf S139q3usg 40 oY ury AUId  PII® dp3any ~phuadyp-gR)sTq TeROATS-Nuq
Jupmrypeuey Auagd
83/ 0¢.05a1 *w=og; 270 g IT A $8ITA0TOD ML PIIF DTIA0YVY ~4-TAy19Ee130L— 0 (R N-NE0
ey Sgndee
~1-TAImE P *K-P7>s SJU0J
“yug ) 0 S83120T0) 883720100 IITOTA-INTY 0 H/IVOH-BOIX ~Tneyp-¢ * 9-vywigIgdee-2-gug
- Laat o d 2020 =l §
8x/3a 00y1_05a1 *2x/3m 005 05U ~w=03 90 859710700  SSA[IOTOD  IIOTA-POM  O°H/IVOB-HOIT ~TAg3serp-ii*n-surwaoad-wee
suyweiqindeu-1-Tdyiaetp
¥y/em 00%1.0SQ1 *¥4/%3 00E 0SOT =0 v°0 SEITIUT0)  8BITIOTH I9T0TA  0CH/OVOB-B03F “R-§--IUTTIUCO30TR)~-d- 1050
supmetigigden-1

wx/%m pOYI_0SU1 “TX/%m 6yZe 0SQT ) 20 BOTT9L 1 853730700  I9T0IA PO¥ O H/IVOE-803% ~TAqisetp-g* §-uTTIUNC2ITN - d-p9q °

smywriiyydrn "
33/%= 004T.05a1 8%/8 7 -05a1 *weo) 90 88311010)  38I[I070) eT01a  0%A/WoR-B0IN ~TA3985p-#* R-PTO¥ STTTROITS-NEQ
Bx/%m 057 @1 TP LI (T4qIgdsu-1)x prow
“¥uqa =03 v°0 8S971070)  9SITIOT0) IFTOTA-INTE  OCH/IVON-BNY FU0ITnSYp-4‘ 9-IuTWeTinIqden-Z -ea
IJuTErTpIITAYID
2x/8m 3¢7 ot Bx/Bm 005 05Q1 Wm0y G 8S91I0T0)  883TI0T0D IITOTA-PIE  OCR/OVOR-BOIZ ~(14q3yden-1) p-2uyvo01d-wua
JUTWETPIWTLANIP
8y/3m g5 o1 (BN/Bm cRZT 05A1 ‘o) 5°0 $5311070) 83730703 1ISTOTA-aNTY  OCR/IVOR-BOIT ~(1igagden-1)g-suaony(03-d-geq
surerypeesTiyId
2x/3= 051 o101 (Ba/3m 0Of OST “-=c) 90 883[1070) $Fa12070) a8uweao om/ovoR-BOIT ~(1&qagden) g-suyTTURCICTY)~d-yuq
UM PITHT LR
3x/3= 0cT o1q1 FA/Fm §YZE 05A1 o) %0 MOTI3X I  S9STA0T0D  IITOTA-PPW OVH/IVOH-HOIT - (T44Iqden—1)p-surTroworITg-d-ugn

3398w9y Jo LIpyxOL  £ITTIqETIRAY SHRIBOIDTH 19100 10702 Isusrdsay JTIAYOS Iuafeay
3uafedy * LITATITSUIS JuaBeoy . punoxdyoeyg 30T0)
(penuruod) ¥ FHVL
iz iR
e i i i




AU ROt At Ll A

31/3m o¢1 o101 ’ supweTpoRe e (TAgIndeg-1)a
n/%e 001 10T »80) v°0 S83[I0T0)  €83[2010) atdang on/ovoe WEPEIISORPNTP-§ £ ~-LAZ0NIZ-7-000
23/%a 0 o1 suparpeneimagj-u
#/% 7 .oca1 -0 %0 S$I[I010)  989[I0TO) BURIO-UMOIY  OCH/TVOR PI® OTTYEITRs -0
“yug 2139q3us v°0 g an1g 1 oy va suesgyeaTLiprroTn{Ta-Wa
2x/%m 0gyz 0sm1 n"_-! Toqanden-7
8x/8% gz61 Oca1 ) v°0 883710707  $SI[2070D) umoag-sfumip -0“m/OowVOR UIPISTRNIG-O-G
8y/%= 0001 051 *umo) %0 $83,107C)  8$3TI070) 191CTA Yostemg -0 stopu]-pa
81/%m o o101 ~mmo) 9°0 §8312010)  88311070) umoig-aueip oNEuci JUTINTPITIT Sueny-8-N0a
x/3= og¢ o1 awypeustiqiz(1iqInden-1)y
/2 v 0501 “w=) v°0 833[A010)  emI[2070) a1dang o%u/ovoe PI® ITT4L0TTewcuruy-d-mma
/%= 9oy 05a1 ~wmog v°0 389710100  8SI[I0T0) umoIg-aBUTIp  OOM/OVOH surpIIOl-o-MNma
81/3% g5 o101 . upmeTpesatiswy-a
83/8n ogv1 0Sa1 -wmo) %0 88971010)  SSa[I9T0) umoag ou/vos JULPTSTUNEG-O-NNG
81/8s 0g o101 supeeriqIndve-z-riveqs-u
$x/8m got o107 “wmo) $°0 8§371070)  S8ITI0T0) YOI o%n/ovor sucuaqdoleoeouray—4y-aaa
33/3m oCY o1 supmypeuaTiIs (TéqIgden-1)n
#x/%% 0007 051 “m=o) 970 $$9TI5T0D)  S83I[1070) IPTOTA o‘n/ovos PIo® Jjorsagouymy-d-man
@3/%a L0171 05a1 “wuc) 9°0 869110703  SSITIOTO) POYYTIL ovoR susaidouywy-1-40
/%= ocy gcal ) wutarypasatinIa(TAInden-1)n
/3 7 _osar ) %70 $8a[I0T0)  SEITIOTOD  ISICTA-POY  OCH/IVOM P¥O® OTTTURI NS00
#1788 05T 01T1 TEIPIcITANI(TAqINdeg-T)n PrOw
“yuq -wmo) 9°C ssaf1070)  se’[Iofop IFurig-umorg  OCH/IVOR dyuojTas-{-IuTerTAqIydeg-1-080
/% g1y pca1 BOSR BT Towsyy
x/8z_05a1 i) 90 88971070)  SEITAOT0D sfueig o%H/ovol PTo® STTToRIINS-—REA
178 ¢oo1 05a1 -w=o) v 0 889710100  $SI[I0T0) 3970TA 1o8-393% sTopuI-NEG
w329
B1/42 o767 0ST1 *mmo) £°0 -anig 37 A 883710T0) pPIY-I%uRIQ  PII® 1INV IuTENIPICITLvend-d-1Luaqdig-n‘R-R0a
*xup o) v'0 883710705  88I11010)H a%me1p pioe 21INDY 0TPrIUAGTLNIERIIRL~ N M R R-2Q
Jue8eay 3o L3yoIX0L  AITTIqQETIRAY see13010TH 3070)° 1010) 2euodsay ITIATOS Jualvay
yualeay “£31ATIFSUIS Jvaleay punoalxoeg 1010)

(penur3uc)) v IMEVL

1

PP R SO




Aies g1 mengy 1 AT TR R AT

Sx/8a 00Y1.05Q1 wresTrIRdve-1-1iwg-00
8x/8m 006€ 05a1 “w=o) 0 8sar1010) ssa130T0p  IPTOTS-POR o*u/ovem IPTIRTTESS TOG- N0
Sa/8u 00YI_0S0T syeeriqigden--Tipisure-n'a
. *w—o) v°0 883T2070) 882[I0T0)  INVIA-PIY o’n/ovom IPLICAT JEIIOTTIQOCTIN-C ~NB
2y/%a 00Y1_05C1 aurmeTIRdve-1-TigIowrg-u'n
“yen ) v°0 833120700 8S3TI070)  JPTOTA-PIY o‘n/avm ITFIIFWOTRIQCT TV 4100
3/3e 0CY1.0501 sureey yedve-y -TApisegg-u'n
3y/3m 00T1.05C1 ] 9o 883710700 €83710700  IITOTA-PIY o‘s/ovm mojnsTLinegdipouTavyg-ueg
2/8u POYI.0STT s ipygdre-1-14GIveya-n '
#5/88 00¢ @101 w0y %0 889120703 85310703  1ITOTA-PIY o' n/ovom uourgdolaovouTEN-4-100
Su/5m 00Y1.0501 supm1iqindee-T-TiNIsutg-u‘n
8x/8= 0007 0SA1° *u-o) 9°0 8§271010) SS913070)  IITOTA-PL o*n/ovou PIYe Jj0TuIqOuTEY-4-NN0
Sy/%a 031 01 TIPS i1 (TAgIgden-T)E
21/%= 006€ 05T “wmo) v°0 88272070) SSI[I0TOD  IR2YITA-PAY PFerTIERIINS-R0
wyerypeusTiyIe
SxySm 005¢ OsT1 z -(14qIndeg-1)n IpeemazRerp
L] “wmo) %0 $s211070) SS3[I0T0D ISTOTA-INTY 0°r/ovoR ~IUITUI-B-0IOTYO-9-OSTHN--N0E
[ ]

2y/3m 0CT 0101 2 SUTRIE JOSTENIN( TAandeg-T)0
“quqy ] L) £5313070) $8371070)  IDTOTA-PoY 0“B/ovol 3PTI0N] JIXIOTUSQORTEY-C Bl
3x/5m 0CT o1 suToryponsT A Is({ TAnInden-1)x
-xan -w=o) %0 £8313070) SS9T1070)  13TOTA-P3U o%r/ovon #3Ta3FRozURqUETIY-d-2aa
z TIPSR TAqIa ([Aynden-T)n
(8) /3= 000y 1L ) v°0 3sa11070) ssaja010) anyg o°B/ovOH PIO® OF[FoRaIuY-N
8x/%s gc1 o1q1 suymeypesatimaa(TAqandes-1)R
/3= 0010501 “u=o) 9°0 889120700 889110793 331014 ofr/vom 2003 TNSTLnaqdApouTunyC-ugQ
$1/%= oc1 o101 supmwipeuatiyla (1HRnden-1)n
8%/3®m 0097 o101 ) L] 883130703 §8312070D afdang oZu/ovon aupyTuRoze] LIy -d-meq

ITWNTPOSITANIF(TAGINdWR-TIN ; 3

21/3s 000Z 0501 ) L] 88371070) 88312070) I9I0TA o%n/Ivol PIO® JjozUMqOUTEY-~4-180 : ,

Juafesy Jo L37OTX0]  KITTIqRIIEAY ser1B012¥H 10709 207100 asuodsay JUIATOS JsaBewy H

JuaBeay ‘£a37A73TURG JuaGeay ) punoiafyovy 10109 H ]

P

(ponuTIVGD} 7V THVL % |

+ 4

[

il it R s .

;




DD A
e T 3 A R AT ST M TR Y r

e

S Al

8x/8= 051 0101

T TpIvATAIa(TLYItdeR-1)8 PIO® dyuoj

¥ ) %70 853[20710) 88372010) 3tdang 0lR/IVOR  ~TNEITINTOI-{-0IOTY)4y-OUFEY-T-REQ
*yun peypIusTeyIRdeN-gt T
By/%m Q06T 05Q1 ] 70 umo1g wey anyg o~=\u§ IpTWMYIORIINS
“yun surweypeusTeyIydey-g° 1
83/3% 006Z.0<q1 “wmop "0 umo1g ueg an1g o%u/ovon PIO® OTTTURIIRS-NEq
33/%w 08 101 uTewTdqigdeu-z~-TABIqd-N
3x1/3w 001.05a1 *woy L)) SSaT1010) §5371070) 127017 on/ovom JuoznsTiuaydipouTeeiq-Req
~wuf z urawiyIqden-1~14ABaqg -
2%/3 z.0sa1 - W0y %0 $5313010) $§371070) ardang o H/OvOR P¥O® JYTTURITINS-RGq
aurweTAqiyden-1 -[Avdg-N
*yug *uxso) »0 ssat1010) 88371070) atding ou/avon 71130 oFUIqQONTEY~d-gQ
*jun z wrmriqigdee-1-14sagg-n
8x/%m goe ona1 -umo3 %70 $S371070) sea11010) atdang o“a/ovon 2007 13qd0IIINOVTWY~y-NYA
e ] z TurmTAqIgden-1-1Asayg-§
33/3%% 0oz 0sa1 “wm0) %0 SSa[I010)) 5SaT1079) atdang 0“H/ovoR P¥O® djozvaqoutwy-d-mug
*Jun z PI3® DIN0JInSIuS]PYIQdR-; —oupwy-{
B%/%% gose 0sa1 ~wmuo) 9°0 SS211070D SS3[1070)  13TOTA-PaY O"R/OVod IpYRETTURIINS-NE]
*qun PII® 27003 NIUITOqINdeR-~/ ~OUTEY-T
~xun L) L3E] $5a11070) SS2T10T0)  13TOTA-P3Y om/avoR IPIIONT JFIIOFCIQOUTEN~{ ~RGA
“qup z PIo® owgugﬁﬂlﬂthnsgtn
*xan “umoy %0 ssata010) SS3TI0T0)  ISTOTA~P3Y 0“RH/OoVOR 3T133TR0TUIQouTRY-d-N3q
“yup z PF3€ OJUOITRSITITRYIYNT--{ ~OUTWY-]
81/3= 00105071 o) %0 §8212070) SS3T1070)  3IITOTA-PIY 0 H/JVOR U0 InSTAuayd Y pOUTENTG-R0
“aun P¥O® J7I03TNSITITeYIydEU - -OUTIN-]
31/% o0t o1q1 g0y %0 S8a[1070) SS3TI0T0)  1ITOTA-PIY on/ovon ydo3la. TV~ -R5aQ
*¥upn P12 JTUOITNSIUITOYIYdeL-./ ~OWY~-T
24/%= 900z 0sa1 ™oy %0 85313070) $S3TI0T0)  IBTOTA-PIY ofu/ovor P7O® JjorusqocTwy-d-nga
juafeay jo £31d>Fx0% £3T11qETIRAY surI80I0TH 10709 10709 asuodsay JUIATOS Jrafeay
Juadeay ‘£4TATITSURG juaBesy . punoadyoeg 20709
(penuiluc)y) Z-y J14V1

19

i S e o v S | B i £ e S




e i3

>xup PIO® JTuOjTnsIvATYYINdwn—; —ouTWY-T

R L L R S L Al AL AL L BE Bk ol L)

i
4/%m 0761 05q1 ] %°0 85973070) $83130103 a%uwi;  o’m/ovoH JuTpISTUR-0-1Q-UZ w
i F
8x1/3m 00v1.05a1 i - auymETAyIYden-1-TAyIawtg-8's H A
~yuq ‘umo) %0 85372079) 883TI010) 391074 0“H/OVOH aT¥ITuoZUAqOUTRY-d-uZ i ;
: /3= 0¢T oI z JUTHR Y pIuITAQIS(TAyIgdex-1)N w
! 3%/3 v 05a1 *wmo) L] §$971070) 85211010) IT0TA  O°H/OVOR PII® OFTA>YTvSOTTRY-d-uZ i
1 H
: By/%m 0ST 0107 z IuTEepeu [ {433 (T4qanden-1)n |
m “xug - o) 90 852110700 88311010) usolg O R/IVOH  PIO¥ DTuoj[m3anajoqiydeu-/-ourwy-1-uz m
w 2y/3m 0CT 0101 z suyweypeus1dnIa (Tiqagdey-1)n :
_.v 3x/3a 00 oI ‘wmo) 0 §S3T1070) SS371070) I970TA  0°R/OVOH INOVIYAOIIVOTTRY -4 -7
3 y/3u 0¢1 o1q1 z surawypaus 1A (TAqIyden-1)n
i L] *wmo) 270 $8311070) $53710710) IBIOIA  O'H/IVOH  PIS® J1u0jInsip-g‘9-surmeiqigdey-z-uz
8y/3%m 0¢T oIAT z WIRRTPIUITLRI( TAYIqdeR-1)0
: 83/8= 0007 0507 ) 70 §5371070) ssagaorey I91°TA  O"R/ovoH Frae Jjozuaqoutey-d-uy
3 3/%m 0cT 01a1 z IVTWETPIVITLAYI (TAQIyden-1)In
m g L] ‘mmoy) 9’0 85311010) §53[10710) I2T°TA  0H/OVOR 317137u0zUAqOTTRY-d-87
] 33/83 9¢1 o1q1 supmepacatiqia(T4Aqandem-1)n
33%/3u 0010503 *wmoy 90 §s311070) $S371070) 331014 OVOH a3 TnsLuaydLiponyme [q-uz
4 /3w 0gT 00T Z JUTER PR TAYIF( TARIGdeR-T)R -3 P
/33 006€ 0SAN *@mo) %°0 §5311070D SS311070) @T01A  0“H/OVOR JprweTIUR)INS-UZ
m, z Surey P02 (TAnagden-1)n 3
m /8 7 osa1 =WO) %0 §5371070) $8372070) I70TA  CA/OvOR PI3® 2jTIUMIIng-37
3 ~yuq PIO% ITU0ITRSIGI TP IYdws-{ —ouTay-1
m PI>® JfvojTes
1 “yun wmo) v°0 ssataoln) $59711010) 1BT0TA  0%H/IVOH ~ITVIG-y~0IOTYITP=¢ * 7 -OUTWY-T-gQ
1 *jxun uyewpsuateqIgden-g¢1
“yen w0y 90 umoag uel anig  ofm/ovom  pyoe ITUO NS PITITUIG-{ 7 -OUTEY -1 -REQ
“yuq PIO® Uﬂgugsulh’u’hlaﬂ'lﬁ PFO®
“quyy * Wm0y 90 $5912070) S52[I0T0)  3IIIOTA-POE OCH/IVOH  OTUO3TNSITINT0I—{-0IOTY)-y-OUFWY—T-RYQ
1 aun z JurseipassTIyIgden-g°1  pyow :
1 *xug “umo) %°0 umoag uel INTE O H/OVOH  JTUCIINSIUIN]0I-£-010TY)-4-CUTEY-1-#Ra m
9 ]
3 :
Iua8eay jo L3yorxX07 £3ITTYqQRTTEAY weaBoioyy 1010) 20709 asuodsay JUBATOS sy w
3 JuaBeay ‘£31AT2TSUBS jualeay - punoidyoeg 070D ,x,
;
(penuyiucy) v FIEVL ,A

v RERIL

AN EETIN




-

T T e TR Y YT s

it o ik

‘yon z PEO® I wOTOS-/ -JuTEeTLIqdeg-1
83/3= po1.05a1 ~wmoD v°0 $8371070) $8913070) 32T0TA 0“B/ovol woo3ns]iusqdypouymryq-u2
“yog z PIO® J3uojIns~;-suresTayIndeg-1
/2w oot 0sa “weo) L] $8311010) 883110100  IITOTA-PIY 0"H/ovoH suouadoInwourey-4-uz
“yaq z PI3¥ 3TuojIns-;-surmetdyaqden-1
“yon *omo) 90 $S313010) $8371010) IBTOTA o°n/ovor I[OFTUROUTWY~Z ~0I0TY)-E ~BZ
$1/%m 9991 _0sa1 - uyeeTAyIyden-7 - riqIsurc-H*N
84/%m o5 gcat -Wuo?) 0 §6371070) S88{10703 I2IOTA-DRE O R/ JvoR IMIWI0IZ~UZ
33/2%w o1 o101 suTeeT PR Ay (TrgIgden-1)R
21/2% 00¢ 0sq1 “w=o) %0 85311070) §5312070) 39101A oa_:qsl JTOTIYA0IIIROUTWY ~y-BZ
31/2%w g7 oq1 z auTesypaus]Lyra(14qagden-1)n
8%/2m o007 0541 ") %0 883T1070) $5912070) 3ITOTA O"E/OVOR P3d® dj0zUIqOUTWY-d-OZ
3i/3m ocT o141 YREYPIIT A3 (TAYIYdeR-T)R
3%/%% 0761 05@1 “umc) 90 $8371070) s8311070) uwao1g o%a/avoa SUIPISYUR-O-1(-UZ
2x/3m ggT o101 surme;pIuaTLyia( [dyagdee-T)N
23/3m 905 0sa1 ] L] $8311070) SS3[I0T0D  3ISTOTA-PIY o%n/avor surwo01g-uz
2x/3m g5y oM JuTmepausT LaqIa (TAqIydey-1)n
834/3= ¢gz1 05T *emo) 0 883110709 863110703 3I3IYOTA-INTH oNEuSn aurpynyoI-d-uz
33/%% 05T o1aT JUTweYPIuITLYId( TAqIRde-16R
2¥/3m 00t 05q7 .03 v°0 §8371010) 852110710 39T0TA o%n/ovor urTYURIOTY)-d-u2
2x/3m 005 o1 SuFTERTAuIamTq
3x/8 z.os@1 ~w=o 90 8S3T10T0) 98211010) 33707A on/ovon PId® JITFUeIINS-uZ
$1/%a 08 01q1 z surmeyAyiydwu-z-Tauiqg—H
31/3w got 01T ~w=o) 9°0 S$8371070) $§971070) 3101A 0°H/9voR auouaydolareouywy—y-u2
“wugy z Juatuzy
8a1/3m go1.05a1 - wmo?) v 0 sutg antg 11 3a107A o“H/avon avojns{iusydypouyerrg-uz
“yup z PYI% J7U0)TNSIBIT oY deu~/ —ovTUy-T
#1/8 z.05G1 “m=o) %0 $83131010) SS3TA0T0D  ISTOTA-PIY 0“H/2voR PYOW OFTFURIINS-uZ
~Xen z PYO® SiuoryTneanatoyidsiu-f -ouywy-1
231/3= 000z 0sq1 ~mo) %0 88311010D 88371010) I2T01A 0°R/ovoR vide dyouzaqouymy-d-uz
Juafeay jo L3yd3x0] £3111qRTIRAY sme18010TR ao10c) ao1on I8nodsay JulAyos Jualeay
Jualeay ¢£37a1318U38 IueBeay - punoadxoeyg 107109

(panutiuo)) 7V IIEAVL




TR TV s Sy m—m—n e

e e e e i 9 A T T Ry SRR 2 2 A AR AU A Sl TP TS o T i T O | N TR P | T O 2 B e i

*sTeEUR U} YIeap

posned> 2aey 03 pajiodazr pue SUOTIIOd 2I0W IO ITO WY PIONPOIIUY ISNP ISIWOT Y3 10 UNE U RILIP PISLED ARy 03 paizodai pus
w) jo poraad Gaal8 Lue 13A0 UOTIBTEYUT UBYI I3YI0 IIn0x Auv Aq PIJNPOIIUT (ST LYY 1340 IDULISGNS ® JO ISOL 180T L - oal (3)
“TT¥ 092134 g - as0p T¥IFT - 0SQT (2)

“STEWIUE 10 sSuPWny UY $S37333a dyualiisnydosu 10 djualernm
‘31098038193 “>7uaSouadied 2onpoid o3 10 uem uy 392333 d1x03 Lvy aonpoid 03 paiiodaa
pue Wil jo poyiad uwal8 Luw 19a0 wOTIPTEYUT UEY3 JIyjo IINox Lue £q paocnpoazuy
‘ysyIqnd 03 arqeryeae spes 10 paysyIqnd se ‘aouwIsqns ® jo 3sop 1samo] Iyl -o1ai  (3)

‘umouya) - "yup (9)
*Teyo2mm0)--wwo) (3)

Ga-g-npun [g°y°G] OT24>1q0zwIq-<*1-04G (Q)
*3ua~c-vou [ (Y] OT>LOYqozwyqg-S°T-NEa (®)

31/3%= 0797 0sa1 ToqIydeu-z

Fv/9m 0Z6T 0ST1 _wmoD) 90 §S3[1010) 85373070) asusig HONNT - 0-0°H/OVOH SUTPTSTURIO-F(-UZ

#x/%a 0y 05a1 *T0Y) 90 $8371010) $5371070) umo1g o%n/ovou SUFPTICI-0-u7

e 1] S13943uds %°0 anig 31 anig 11 anig JVod surglswtipyronfig-uz

“jun WO 70 w331y ulaa3I19 11 anyg ON-—\QCS IVOIIN 5, IDTYDTH OFY1-U2

e L - o) %0 $5311010) $8371070) moTTax IVOoH SUTPTZUIQTAYIFWwIIFL-uZ

sutmeypauaiusyd

31/8%= gz_o1 o) %0 S5a11070) $8311070) anig IVOR ..I»ﬁu!nuouaﬁu.a-.-.néu

“yun 5 sujmeTAUIudzu-T-TAvayd—

#x/%= 006t 051 ‘wmo) 90 $8311070) 859131010) @074 0 H/OVCH apTaETIURITUS-UZ

“yoq z surmeT{qInden-1-T4uayqd-N

“xuq -amo) $°0 8§311010) $83120710) 3ITOTA 0“R/OVOR ITTaIYozZUAqOUTWY-d-07

“yug . urew1iyIgden-1-1Luagg-j

8x/%m go1_0501 - w=o) v 0 S6311010) §6311010D antg 0“u/ovon auoj3Tns] LuaydTpourwrrq-uz

*xu) z surweiqigdeny -TLuayg-N

2x/3m 990z 05q1 *_—0) %0 $8371010) $83T1070) anig 0"#/JOYOH PEd® drozUIqOUTWY-d-uz

-yup IvITNIY

81/3= 005 0501 ] %°0 anlg anig 11 321014 ou/ovor FTI014-UZ

e L] ) z PYO® Jjuojns-/-aureeAqigdey-1

21/3% go6c oSO ] 90 $$371070) SSa[2070)  II[OTA-PIR o“n/ovon SPTERTTURI[NS-UZ

“¥an PYO® JYuOITLS-/-aurmeiyiyden-1

“yoq =mo) v'0 §§311070) ssajao(o) L ] o‘m/avor 3PFIONT JTII0ZUIGOUTWY~{ —uZ

“xug z PIoe dyuoIns-/-aurwe1iqindey-

“yuq ‘w=o) %0 S2371070) SS3TI0T0) b Ly 2] 0“B/OVOH T F1ITUOZUAQOTTWY-d-uZ
JuaZeoy jJo L3yd>FX0L £3TTIqRTIRAY swea801d TR 1070) 10710) asuodsay IWIATOS Jualeay

Jueaday “£31AT3ITSUIS JuaBesy - punoadxoeg 10103

(ponurluo)d} 7.y MgvL

A Uk it i ; Sl M it e

il

4. —
i i RSl




4
4
B
F
14
b
¥
1

~3x1/3= g091 ~ 05aT ¢-3/%w 00 0SAT -amo) v°0 $S2[1070)  SS3[10T0) 1910%a-pay z ovor . | iyyuden
: /0" H-auazuag ~T-TAQIaSTp-§ * ji/ duTFO01g Uy
: ~8x/%e 00¥1 ~ 0SQl °°31/3m 00t 05U “wmo) %0 $83110103  sSs[I0[0)H 397018 z Jvol supweTiyIgden-1
£ /0"H-?uszuag  -TAQISEIp-R‘N Ui TTWRCIOTYI-d-uz
W “8x/3w 00vT ~ OSOT S -3/37 ~ 05071 *mmoy) 0 S8§3[I070)  SSATICTO) I9TOTA z Jvon umryiy3yden-
! JCH-Su=zuag  -TAY2IWTP-i‘N/PFO® JYTFURFINS-UZ
‘ymq -8%/3m 005 05q1 “wa0) v°0 anig  anig "3I7 19701A-poY  OVOH/C-ouszURg ITNZE/FUTEI014-U7
L
“Yep :-3q/3m g5z A O ) v0 g anTg ‘3 uaai8-anyg z OVOH v [nTe /JUTWE]P :
: /0°H-auazuag ~suatiusyd-d-1iq19uyp-N*N-02Z 5 g
m “yun ! -8x/3m 005 ~ 0SQT “wmo) %0 anyg anyg "1 us213-an1g  OVoH/0 R-suszuag auaInze/aurpyeyvy-d-uz LN
[ “yuqa :-3x/3m ¢cz1 051 “m=0) 7°0 anjg  anyg "3 wae18-anig  OVOR/O‘H-IuszUSY sua[nze/suypIntol-d-uz
w “wun :-3y/3m 0ot ocai “mmo) v 0 anlg anTg "3I1 97014 OVOR/0%R-SnezuAg Juanze/uy[yuRCIOTY)~d-uz
: “yan *-Sy/3m gyze 0sq1 “w=o) 90 an[g  IvTg "1 1810TA-301g  JVOH/OCH-suszueg awinze/sufiuronag-d-iz @ .
¢ “aun -3/3Z A oA “umoy) %°0 anyg  anyg 37 17014 DVOH/0 H-2uszuag SUaNZR/PYO¥ OITIURIING-TZ ¥
“3x/2m gC1 o1q1 fpy) T “wmo) %°0 §5271010)  S§83T1010) BTN z OVCH Iuyweyp t
/c“p-ouazvag -3ua|4q33(TAqIyden-1;u/pyoe 3
271003 [NSYP-§ ‘ g—IUWETAQIYuEN -7 -UZ
“&x/3m ST 0101 {-3%/8% 005 05T “wmo) v 0 §6371070)  88T[1070) 321014 z ovor surmeypoul1 I3
jo“R-ouszusy -{14q3ydeu-1)§/3uted0124-07
“3x/3m 061 o1q1 - 3n/3m 00€ 0SAT “mmo) %0 $83[10[0)  683[2070D IBT0TA 2 OVOHR ) JureeIpIusTAgIa
3 /0°H-2u3zuag - (14yIiydvu-1)N/3urTIUEcloTy)-I-uz
“Ba/Be 0GT (5, 0101 1/3%/37 (g 0501 (2) ™ 90 S5273010) 53710703 R101A z ovou supmepan=74y3a
; /0"g-2uszuag -(14yydeu-1)N/pyoe dJTYURIRS-uZ
£
P 1a97ay ALITISVIIVAY  SHVHOOWDIN  ¥0110D 40102 ASNOdSTH INAATOS INZOvEs
; 40 ALIDIXOL INZOVAY  “ALIAILISNAS  INIOVAY QNOOUSNDIVY 010D

. §
XC¥ ¥04 CINAOVAY FIVAIANVO 40 SIIIWIJ0Hd 30 XVWINS £V TVl

e o R T e AR i el ik e




“$1/3% 08 og1 *-3y/%m gzp1 0sa1

{
i
b ] v°0 82371010)  swatioqcy <Buwip z R umwIp !
70" a-suazURg #ugnulxuﬁuvg:bns&n .“
“33/28 05y1 051 13y/8w gur oI =0 20 88371010)  ssalioron 31077 IvoR urRRTAIcden-y {
10%R-auszuag ~1£U304 4 foRouaqd0390R00TRY~y.r 7 i
“Bx/%w 051 oWgT -Sxs8m 200z g “=o) 90 §§31i0TC)  8§aTIOTOH 371077 z ovo SUTHE; pausTLNI3( TLq3gdeu
J0°H-avaznag ~1)R/PFO% JyozURqOUYRY-d-up
‘xun L-¥487 A 0501 M 4] y'0 S$8371070)  Ss3}10703 33T0TA z IVOH PId® J1uo3Tne-s-aurmw
/0"B-ouazusy ~T4q3udeu- /proe JyyiumyTng-uz
“3x/3% 0091 0sa1 ¢ -wup “WRoD L)) S§3730703  883TI070D a%ueio-pay ovoR IuTeRT i
/0’B-auszuag ~qdwu-1-1{promyg—5 N p3on
JFU0IThLI~/ ~Suy e TAqINdeg-T -z
“2x/%m 079 osm weo) %0 §52[1070) £aag a3urig HO3-131 3%_
—PPTRINIqOuTER T LyReaTp-d-t 1oy
“8x/3% 079 o0sq1 ) 7°0 $8a11010) Laxp a3ueag HO33-Tom uvb«uvﬂn..ma.
~ouymeriyIamyp-d-“1592-C 1971
“ang f-Bxy/3w 00T 4 gsar oy ¥°0 anfg  anyg -31 II¥[0TA IVOR-IvIZURY JuaInaw /2uvy Ing] fueydy pouyweyp-uz
“yup *-By/3m pog oIq1 “RO) %0 antg anyg 37 IPTOTA OVOH -du2zuag uﬂvnsul\ung.uuuugluocﬂ M
“2x/33 05T oy@1 ¢-3x/3m opr oiq7 ‘20D %0 8S3[I070D  sSsayl00) REN 17 . Jvod SCTEETPIndTLyra( [AqIydea
/0“B~auszuay ~T)K/auousqdodadeouyme-d-uz
3738 0CT O1qT ¢-BN/B7 ~ gy “umoy 90 §S3110710)  ssajioyo) 31072 2 Vo JUTNCTPIuITLyIa
J0"8-0"H ~(14ragden-1)y proe S¥TYoR) Ins-Hoy
*yug ) 7°0 AE1IS  SS3I[I070p) aotIax OvoR vy priusqrinrsmearsr-az
“31/%m 07 + o1 “wmo) 2°0 snyg -3 g 37 anig vou AUTREIPICIT Luayd
~d-TégIowma3az- g* g g K-y
“33/28 00%T ~ osET *-wup ) ?°0 8897107107 882110103  3310tA-ang z ovoH auyww
/0"B-3uazuag AE«.EE.&AE#!T:.F%«%
JYUOIIRS TP g-SutMR | AInjamy -z -uy
§
IN3OVIY ALITISVIIVAY  SHVEDOEOIN  WOrioD q0'100 ASNOISTY iN3aT0S laayvy
40 iLIJIX0L LNEDVAM  ALTAILISNAS  INEOVAM QNAGESEOVE 0100

e o e

(penuranoy) ¢-vFIgYL

- b B b Bl




F
u/m 0001 + osa1 1 9 9m 090%,,, 0701 =m0y %70 Seaf101c)  ssaTI00D anyg o’n supsTimagde-1
fov0R-3wRTUY  -hIamyg-ntay prow SFTTuRIqInY-uz
83/%8 G091 ~ 0sa1 ¢-%a/%m ocf ~ ccqr “wmop 90 SS3[I0I0)  ss3[I070) WIOTA o‘n supmeAqIgdeu-1-1Lq3=rrq
/ovo-su3zuRg -#i°Hy suocjTneTiuandypouymeyg-uz
“3a/3% 0091 ~ 05aT ¢ -B/3m 9o Lyl .oy LAt 5Saf1010)  ssayioro) 327014 o‘n surwrligiydea-1-14q314wyq
/ovoH-suszuay ~#i*iy 3uocaydozadvourmy—y-uz
“3a/3m 0091 ~ 0SaT ¢ Bw/% 0z6T 05a1 * =0y v°0 S5311070)  ss3ya010) alueag o‘n Juyweiyigden-7
/JvoR-euszuag ~TAqIomp-y*yy; IpYSTUR-O-1q-uZ
“31/%m 05T 0GT {-3%/88 006 Q5G] “amop L) SSI[I0T0)  ssaTI0(op 391014 o’ JuyEsIpIuITLyIa
/0voH-2uazuSg -(14q35deu-1) sy spymerroey png-uy
“3x/%m 0CT oa1 frwuq ") -0 8831207103  §8971070) 137077 o‘a SUTREPITITLGI( TAyIgdeu
/avoR-3cezuag ~T)K/2PFIoNTT1302uaqonTMY £ ~uz
ﬁ, *35/3a 06T o147 ¢y "m0y v 0 §8313010)  ssayioyo) 397074 o‘u SUTEBIPIUITARIN( TLy2
: 1IvoR-suazURy -4den~1) R/ 37733 7002uaqoupmy—d-07
: “#n/9m 90T 0147 ! %%/m 00T 4 p5ay -amo) ®°0 $831301¢D  ssa1i070) 21077 on SuTmRypuualLyIa( Tinayden
M. /JvoH-2uazuag ~T)8/3uo3ms] Luaydypoayawtg-uz
m “8x/38 pcy o1qT ¢-8x/%u 9o oraq ‘u=op 90 88311010)  @sata0T0) 33107y o‘n SuymEIpaCaTigIa( 14y
W /OVOR-3ua2uag ~gdeu-1 vzxouoﬁamouuu-ocqﬂdicoun
“Ba/8G ¢t owa1 ¢-Fx/m 0007 0sql ‘o) %0 §8371070)  ssarioro) 397032 on SUTEN] pIBITAYI2 (1A
: /O¥0i~3u3zZuag  —gydeu-T)y,pyom J1ozuaqourmy-d-uz
m “23/8a 03 oq1 $-8y/37 A osT1 “wmo) 9°G 8837i1010)  ssa11070) 23uexp QNM surme
s /IV0H-9udZUDY gﬁhﬂﬁﬂﬁ‘\vauw IFIFUR}Ing-uz
“$x/3 0oz ~ o157 -wmop 20 SS3110103  ssayiorop 2300 FWR L I —— SupastAusgdyq-uz
w ) “8%/3w g oqy “EmO) [ 201} §83a11070) ssaTiofo) a8ueag on\nthToeauﬁum AR PITI [Luayg-m-uz
4 3132 051 0107 -8y oo ) %0 §83T1070)  ssayaofon RLG 037 o‘r UTHE} PIVITAYI3 (T3
3 /N0R-3uszu>g  —qdwu-T)a/prow STTL>3TEscUTRY-uz
] “2x1/%8 95y osa1 “==o) 770 §3312010)  ssafi0Te) 38ee3p  olg/ovou-suazuay aurprIOL-UZ
. Inaovay ALTIEYIIVAV  SRVEOONIIR  ¥OI0D J0ICD ASHOdSTY INAAT0S Laasvae
40 KIIDIXO0L

LEOVEE  “ZLIAILISR4S AR aNIoEHNAIVE 0100

(panurinoD) ¢y FIgVL

BRI AR A S ALLL ALY (AR P 1 A

AR AL B B LRLL AR Wl




AR R AA ML |

T
A Ll

*yug {-3%/87 ~ oca1 =m0 9°0 $83[1070)  $8$3T10T0D 337074 o‘u PII® JycojTnsausTeqIyden
/ovoa-3uazuag —-S-ouTER-T/PIO® JITIURIINS-UZ

“quy 2 -8y/3m 006 + OSAT wmo) 9°0 8S311070) 883TI0[0)  IITOTA-INg o supmeTiyIyden
/ovoR~2uazuag ~1-1{uaqd-g/ppmeTTuRITRg-UZ

"yun ¢ yon *w—o) Lal)] 883710703  s8I[A0I0)H atdang o‘n sumviiyIiyden-1-1Loagy
JovoH-duazURY -Hi/9TF1ITu0zvaqOu TRy -d~-0Z

~xun $-3%/3w 00Tz 05q1 ] 90 882110700  889110T0) a1dang o‘n supeeTiqIigdeu-1-JAuagd
/ovoR-duazuag -N/u03neTAvaqdypouymejq-vZ

*yun $-3x/3@ 006 0SA1 “wmo) v°0 $S371010)  SSITIO0D PToTA-pIY o%n FI9% djuoyinsauaiwinden
- /ovoH-2uRzuIg —-OUTER-]/ STTWEFUBJ [NG~UZ

‘yua f-yup “w=o) %0 $83730F0)  883TIOTOD Ja10TA-pAY o%n PIoe HTUCITNS-uaTwqIRdRUu~;
/IVOR-3URIUaY  -cuTme- [/ IITIAIFROTTIQ-OUTRY-d-uyz

~xug f-33/3m 001 ~ 05q1 ‘w0 4°0 8S3T30T0)  SS3IT10T0) 19107A-p3Y o%u Pioe SjucymseUITIYIGARU—_/ ~ouree
/oveH-3uazuag -1/ 2ucjInsTiusydpoureryq-uz

“wug ¢-3/S= 0007 0STY ] %°0 8s2[1070)  §897I0T0) I3T0TA-pIY o‘n PIO® JyucynsIuaTeyIgdeu~;
/OVOH-3u22uag  -OUTEER -T/PIOR JjozuIqoumy-d-uz

"yun ¢-31/8m 00f oM “wmo) 9°0 S§3110T0)  SSI[IOI0D I9101A o‘u PIO% JjuoIInSUTTwYINdwn~;
JovoR-suazUay ~ourwe-1/ 30ualdoI2DIROUTRY —4y~i1Z

"yug :-2%/3m 0z6T 0ca1 Wm0 v°0 883T10[0)  sSATI0T0) adueag o’ PIo® JfuojInsaurwyIndes
\ IVOH-SuIzTUOg -i Iaﬂllﬂ\ L3 Mﬂﬁﬁﬂ.‘blalﬂN

“81/2m 00%T ~ 0SC1 ¢°yun “E=0) v°0 $S3710T0)  8SITIO[O) 33707A oe sumsTiyIgdeu-[-T4ram1q
/ovoR-3uazBIg -R* N/ 2708 TUROUTES -7 ~010TY)=G~UZ

“31/%m QO¥T + 0CCT ! -yup o=o) v°0 883110103  sSI[I070) IP[orA-paY o‘n surmeTiyigdeun-[-14q39m1g
. [oVoR-$uszUag  -§‘N/IPTIONTFTII0TUIGOUTMY - ~UZ

“8x/%= 00%T ~ 0SAT *-yup *wmo) 770 $83[1010)  889T201C] IBI0TA o‘n supmeTiqigdeu-1-1iqa
fOVOli-suazuag  -IEIQ-H*N/2TTIITUOZUIqQOUTRY-d-UZ

INIIVAE ALITIEVIIVAV  SHVEDOEDIN 40700 |0'100 ASROSAY A0S Lasvay
40 XiI0IX0L INFOVAE  ‘ALTAILISRAS INZOVEE ONNOEONOVE 30100

e it e s i i i

i DN ik i, ot e S 5 S i 5

(ponuyiucy) €V IIEVL

o A e SRR e s B et R




R 2 ‘ - o St - - I s o R o R AR LA o L albaLt N Biio i e A

“3x/3m 07 + O1q1 “mmo) %°0 882[10T0)  $83TA070) anig IOVOR uymeypIua|Luagyd
~d-1&3me13]~ §° , K 0 N-BO2
i “Bx/3m 00%1 ~ 0SaT :-3xa/3w 005 05T “w0) %0 $8271070)  889[a0]0D ¥ o’n/avom-o%n surarTdysyden
w ~T-TAIawIq-R ‘R /4UT*I024-ROX
“8x/3m 00%T ~ 0SA1 ¢-3u/3m gyze 05a1 “w=o) %0 $S3[a070)  SSITIC{0) a3ueig o°u/ovor—0°H summryiqIydre-1
~TAIMIg-N“ ¥ HOTTTUROIITH-4-HO%
-ﬂl\’ 0091 ~ 0sC1 m.&M\MN 0sd1 “uRo) %0 88372070D S8§3T1070) Xaid ONH\U‘SIQNH SEEU-—SI,—.
. -TAQIamIQ-H*N/PYO% DITYURITNS-HOR
, “aun :-3xn/3w 005 0Sa1 *omo) 90 anig  anyg "I yuyd o°n/ovon-o%n aUITnzE [HUTEI0IJ-HOR
sxen ¢-8%/87 osa1 | ) %0 antg anyg nuid on/ovor-o%n JuaTNZE /PIOR ITITUCIIMS-HOR
“8%/%m 0c1 o1a1 ! 3%/%m 005 0Tl “u—o) %0 8821107100  S8311010) 3370TA o4 JUTHRTPITITLYID
/JVOH—0 (T14q3ydeu-1) § jouped024~-B0%
*2%/88 ggT o1 ¢ -¥x/3m pOt 01 ~wmo) 20 88271070)  SS3[I0T03 asueag ON SUTWRY pIUITAYIS(TAQI
-ydeu-1)j; FUT[YUROIO -BON
\QQSlON |'d Tl JassuaTey.
*yup ¢ -qun ~wE0) 7°0 882710703  SS3Ti0103 IsT0TA 0'H -{-ouPwy-[/PId¢ dTUCIINS Iu2T 5
JIVOR-2u3Zuag ~U3q-9-010TYITP- * 7 ~-OUTWY-1-BZ '
‘qun ¢ -yug “w=0) v 0 $8371010)  SS2T1070) 19T0TA o‘n PId® JTuojInsSIvITaYI

/OVOR-3uazuag  -ydeu-;-ouyer-1,pjov dJUCIIns
-3WINT0I—{ -0I0TYI —4—CUTEY-T-EZ

*8n/%e o1 o101 ¢-yun o) %0 8S3T1070)  §8311070) I210TA-aNTY oﬂn summrIpaua1iq3a m

/ovVOoli-2eudzuag ~(14qaydeu-1) N /Pio® djnojIns m

ITINTO0I~£ ~0I0TYI~y-OUFRY--T U2 u

*yuy $-8x/3m 006¢ 05A1 ~w=o) %0 amoxg wey 331071A ONm Juymeyp “_

: /ovoR-auazuag -auareyIydwu-g ‘[ /IpyeR|uUR] TNS-Z 4

. syupy ¢-83/3m 006t 05T TE=o) 7°0 SE3710T0)  S$SITIOTO) I2TOTA ONH PIO® OjaojTnsIualTEY] L

] OVoH-3uazuag  -ydeu-G-ouywE-1/IpTENTIURIINS-UZ ;

[

w

1 INAOVIY ALTTISVIIVAV  SHVEOOHDIN H0T102 w0100 ISNOdSTH INFATOS INZIVIE :
- 40 AIIJIXOL INAOVEYR ‘AITATIISNAS  INFOVAN ANAOEIAOIVE 40102

m,

(ponuyiuo)y) €V IIEVL




/% 0cyT g1 £33/ 00t oqy ‘=0) 40 88311070  s@atI0TOY ACFY cmu MW TiyIgden-y
1ovoa-o L»ﬁﬁ.!ss!.&guv&ﬁ

“Fa/im 05T o107 -2y 0002 05t *wBo) v°0 852120103  sgalioron X4 owu SR pAIT A3 ( 1éganden
77080 ~Duferon Jr0zmaqouTIN-S-Hiry

Yo ¢ %n/8z g “wmo) v-Q €891307103  ssata0r0y Xurd QM“ PFO% J1u03Tnssuateyigden
19v0H-0 ~L-OuYWR-1/PT% SYITTuRyTnS-noy

“Bu/%s o9y ~ ocay Ehe 1} “rmo) %0 S8312010)  ssarzcTO) yuyg cwn Juyee]iyIgden

/ovoa-0“n ~I-t&N13mIg-4*4/pFov 3yuo;
133.3!_&:83'7;

“3x/%8 01 o1qT ¢ -aug - ooy %0 §8312010)  ssataoyoy yurg o’n JpeTypInITLgIe

/von-on (1&qIudes-1)4/py>e 7803
|§§§n§7§

“33/% 08 ot -89z goqn o) ¥°0  ssa1i0100  ssayaoyey a3ur1p o%a/avou-o%a *ure
: —URTLueqqu/prIe SyTyuRyIng-Hoy
*8y/3m gg oiqy ‘mwo) 9°0 §8371010)  ssayiojop a%ae1p o~m38n.o~= SuTer]povatdusgg-a-poy
‘g ) %0 ang -3q anyg-3y anyy Jvo-0%n Rt S 260 ¢ Lo LTy R

“¥oQ 2By /3w 901 + gsm ] v0 anrg  anyg -3q aBuw1g Awmn auarnzy
{0vom /3003 Trayivaqdtpoutanyq-gey
“Xon f-3y/8m 0ge opqq =0y %0 anrg anyg ‘37 atueap cNm\ué._..oN__ uﬁ«iﬁ!oﬁagu«gg

"0 ¢-x/9% 62e¢ ocar ) ¥0 MOTI3%  morrag 17 uao1g omu sureeydy3ndwa
/3voR-0' uﬂu~§i\uﬁ~«gu§

“Sn/iu 051 oy $"8x/%m g0 oqy “wmo) %0 883110107  ssaY1070y IB101-pay ow“ SuTEwIpauaTLy3a (L2
/3voH-Q Launnc..\oauﬁﬁouugg

“#u/Re o5t oy $-¥x/%8 0091 o “w=o) 90 Py moyyay uacxg c~~n SUIRPIPIRITLYI» (Thy
. JOVOH-0 »i!..c-\uﬂﬁgzgknnﬁ

“3x/%m o¢1 o107 ooy L] 88371070)  egajaoren w705 cwu raalind i

f3voR-o ~SWRTAq32(14q30drn~1) g/ prow
Sneu?zz.c&qgnﬂiﬂonn!n

INAVEY LITVIIVAY  svesouory 30100 %0100 ASKOSHY INAATOS iRaovys
40 X1IJIX0L INAIVEE  ‘AITALIISNaS LEIVAY  QuoRILYVY 90100

(PonulIu0D) gy gy

et i s S R il sk

c
S, R R £




“3x/3m 0OYT ~ 05AT ¢-%x/Bm 000z 0<q1 “wmo) 90 853[1070) SS3[10To)  IITOTA-FUIq o’ sumeLq3ndeu-T-TiqIswyg
/von-0%u -A*8/p1oe djosmaqourmy-d-nox
"In %= 5o7 S {81/ 0068 05T -mmop v°0 $83TI010) S93TICT03  IITOTA-AVIG oN supsarpeseyinla
1voH-0 ~(Téqandwn-1) g /opyanTyue; Ins-R0y
*3x/%m 0T o1 ¢ aup ‘wao) %0 8831i010)  S8ITIOTO)H a8ueap owu JUPRSTPITIT LqIa(TAyIgdwe-T)n
13v0B~0“" /3F1100]3 1130203400 TNy ¢ ~BO%
*8x/9m 05T o107 {-wop *w=o) 9°0 8$3[a070) ESIT107O) AU GN WINPT A3 ( 1Apndee-]) g
72v08~0 /91133 T00zU3qOBTRY-d-RON
“8x/3m ot o1qT1 ‘°3%/%w 000y olAL ‘wmo) v°0 8¥7[1070)  882[I0T0) Io[cIA-anTg aN STTWRIPIUITARI( T4y
{1 VOH-0 -qden-1) 4/pide FTTFRRIYIVY-RON
*Sx/3m ocT o1xT ¢ -¥x/%m 0OT ~ OSAT -wme) 7°0 ss3[I0T0)  SEI[I0[0) aurd cw“ K pRTAYI(1Aqgden-T)N
{Iv0H-Q {303 Tas] luaydposTenig-Ros
‘31/9m oct o107 ¢°Bx/%m o0 oW1 ‘wmop 90 $8a131070) 883TI0Y0Y IIT0TA-pay ONN“ JUTANPICITLYI2( ThqIvden
1ov08-0 ~T)%/3uouagdc 320R0uTwy-9-R0%
“/%m gg1 01 ¢ -Ba/Bm 0z6T S4q “xmo) 2°0 §8911070)  ©8311070) 127074-pay ow__ surEeIpIud] K23 ( T4gIndeu
/ovoR-0"a ~T1)H/PFo® >YozuaqouTMY—d-HON
“By/%m o1 oW1 !-8x/%m 07Z6T 05q1 ‘wmo) %°0 883[10T0)  88971070) a8ue1g cwu T IpIteTiy3a
/ov0E-0"H —(T4qIuden-1) g /sutpIsTun-o-1q-HoN
“3x/3m 0z9z 05aT1 "N/ QZ6T OSqT *amo) 0 88371070)  883[10T0) a8ueig oa/ovor-o%n 1993qdeu-~7 fauTpIsTuR-0-10-HOX
“yup -3n/9%= 0007 0SAI “mmo) 0 $83[1070)  883[I0T0) 327074 oM“ PI3® JFuoyInsyp-9‘¢-roqagdwn-y
17vOR-0 ~OUTER-g2/PIIW IT0XUIQOTTEY-d-RON
“8x1/%m g6sz oca1 f-In/8z ooy “umo) %°0 §83[1010)  S83YI070)D 391074 o%n/ovor-o%n TO34den—1/p3o® STTIURIING-HON
“#1/%= gg o107 /%™ 0761 0Sq1 i) 7°0 S83[1070)  883[1070) umoxg oln sameyp
Jovor-o"n WLV -8/ IUTPISTUR-0-T(-ROY
1x3IVaY KITTISVIIVAV  SHVEOOEDIR 400D 301700 aSNodsaa 18AAT0S IxaovEe
40 X1101Y01 LaEovay  ‘ALIALLISNAS  INZOVAM QNOOEDIOVE 101100

(panug unouv. €V IIavl




AN,
TETTCIPNTITy

“yug ¢-Fn/m 006 0SA1 ) 90 883110700  €83[1070) Fo1g QN PI2E 21molTns IudiEGIgden
/39080 ~{-0Upwy-1 japurme] TUR} Ins-H0R
‘quy fcwup “w=o) %0 $8I[I070)  8SIT1070) IITOTA aN p3ow® dluojIns
{woH-0 ~ WmITIgden—; -ourwy-|
{3700 TUR-0UTIR -7 ~020TYS-S ~HOS
“yeq fcwug ~wo) %0 889130703  SSI[IOT0) I9TOTA aN PTO¥ JTUOIINS
/I¥OH-0 2w TegIRden—y —oupy-1
/3PTI0NT ITII0ZTIQOCTEV~E ~HO%
*qug ¢ Roq o) L) 883710709  8§8371070) IITOTA-PIY OM“ PII® OTUOJ NS TR IQERT~L
J3W0H-0 -ouTRy-1 /311331 80TVIGONTHY -2 —H0X
“aon <-3x/3w opy o1ax - =m0y 90 €§371010)  §8371010) 131014 owa PI3® dTuojnsauaTeyIqden-;
FV0R-0"B —OUTRY-T/PFo® JTTFURIYIOV-BOX
“¥ug ¢-8%/%s 901 ~ 0CUT i o) % 0 8837107107  88I[I0T0D IITOTA-PIY OMH - P
/YIOR-0"R  OToojassuateyIydeu-; —ouymy-1
Jauoyrastiveydyp-ourwera-pox
‘qug < Bx/3m oGt o107 =m0y %0 ©83[1070)  883ITI0T0] IBOIA-PIY QN PI3® JruojInssvareqigden~,
’ 1ovoR-0' —ouymy-1/ qd o a1 |
‘xug ¢ 33/3% 000Z 0SA1 ‘omo) %0 883[I010)  €83TI079D 321012-p3Y omu PII® JTuojTnsavateyIyderu~¢
. JOVOR-0°R  ~ouTEY-T/pPIov dTozTRqOUTEY-d-HOA
$x/3m g0s1 4 0sa1 ¢ °8x/%m 006t 0Sa1 ~w=0) %°Q SS3[10TC)  88IT2010) nurg om._ supmetAqigden-1
/ovoB-0°8 ~TAq3MTQ-R*N/IPraeT [0r) ING-HON
“8x/3- 0041 ~ 0STT *'Xun o3y 9°0 S83TA0T03  E8ITA0[0D I3[014-PY cwn suymeyiyigdeu-~] -TAqIomEyg
s foveR-o°n -« NidTTIITUOTRIqQONTEY A%
"8By/%m goYT ~ 0S@1 {°3%/3m Q0T ~ 0SA1 “mnoy %0 S83TI2[0)  SLITIO[9) I3T07A~pPaY olu autewy LqInden-[-TALIWIGR ‘H
. . /2vou-o%a /303 Tae] Kuayd FPOUTRETA-HOX
- *3y/%= QoyT ~ 05Q1 °°8x/3w oo¢ oI “umo) %0 88973070)  §S3T1010) I210TA-DIY cws supmrr iy ydea-1-14q2
{OV0HE-0"H -3y g-§*i/0ouagdo3IvouTey -y -Ho
IA9vIY ALITISVIIVAV  SHVE90IOIH  ¥OT0D 30100 SHOJSTY AINAATIOS lazvay
40 ALIDJIXOL INZOVEN  ‘ALIAILISHES INZOVEM  (NNOWDIOVH ¥0'102

(poauy3n0n) OV FIEVL

gk

i o

~ gk




B S T T R e e e e :
A e S A
FUTTIVEC TR AT VY N

~03U 10 Jjualeine *>yuaojeiay ‘>yuafouysaes asn
ToTlefeyur ueyj iag3c ajnoa

®AEy 03 palizodai pue suoyrzod

PIPTATP 310 10 uo uy paonpoajuy  asop
30 porxad uaay8 Luw 13a0 UOTITEYUT uwy3 19y3l. 93Incy Luw £q ps

318uzs 1samor 2yl 10 uem Ul IeIp pasned
PRPOIIVT QGUT UEYI 13yio JuwIsqns e 30 I80Pp 3

vouaouhonnluw 392339 d1x03 Lue asnpoad o3 po
Lue 4q paonpoajur ‘ysyrqnd o3 a7qeYyeAr apwm 10 paysyTqnd se ‘IduBINq

sTeSTUR 10 suweny ay 139332 dyualyiseyd
3120d31 pur amy3 70 poraad uweays Lur 1aac
-.-nuoouQvucaaoao._u..s:oﬂuqnothE (3

‘wAouYU} = cyup  (p)
“STWNIUr Ul YIsep pasned
349y 03 pa3r0dax puw amy3
$ANOT 33 - 0T 3soq TWIN] - oy (9)
“TITY 3u8333d o ~ 0P [WPRIN = nqy (L))

“TeEoIwmo) = “wmo) {w)

“yug ¢eyup *umo) 0 88313070)  sesaraoron I2ToTA-DIY onmu WL Indwn-T-1Lnang
1voa— /31 1135w0zEaqouTwY-d-Hoy

“Ron :-Ex/%m 001 ~ gsql “=mo) v°0 €83T10T0)  ssayaoro) I9[0TA-PIY oM e LyIgden-1-1 Lusyg-y
/avor~o /3u03TnsTinaqdyp-oupeeg-noy

“yug f-8n/3a goe opqy ) 90 SE3T10710)  ssaya0(0) I9707a-pay owu w1 LqIqden-1-1ineyy
/3%a-0°r —ii/3u0undolace—ourey-y-poy

. Taen f-3x/8= 0007 oca “=mE0D 2°0 $8273010)  ssayi010) I9T0TA-paY oN JureRiiqIgden-1
/ovoR-~0 ~Tduayg-g/prow Syoruaqoutwy-d-goy

‘yun f-8x/3m 0261 05q1 ‘=m0 %0 883130703  ssITI0TO) a%ue1g oN wuyueydqIigdeu
/ovor-o ~T-14wqg-y/2urprerua-o-;q-poy

IRZIVIN ALITISVIIVAV  SHVEDOWOIN 30707 0100 ASNOJSTY INZAT0S lNaovay
40 XLINIXOL INEOVAE  ‘ALIALLISNAS  INEOVEY QNOOEIAIVY HOT0D

(penurucy) ¢y vy

3N

4
i
;
i

g
;
A
H»L

BT T G P o SO e S P




TABLE A4 PROPERTIES OF THE TNT DETECTION SYSTEMS

max Molar Absorbance
Reagent mu € Solvent
1, 5~Diazabicyclo[5.4.0]undec-5-ene 530 10,000 DM30
Nitron 525-535 5,700 DMS0
1,5-Diazabicyclo{4.3.0]non~5-ene 535-545 9,100 DMSO
Bis (4-Dimethylaminophenyl)methane 505-530 38 DMSO
2,3,5,6-Tetramethyl-p-phenylenediamine 513-530 307 DMSO
Di-(9~Julolidyl)methane 510-~528 76 DMSO
1,4-Diazabicyclo[2.2.2])octane 520-539 4,500 DMSO
1,8-Bis(dimethylamino)naphthalene 532 840 DMSO
3,A-Dimethoxyphenylacetonitrile-EtaNOH 503-513 5,910 EtOH
458-465 6,140
Benzylacetone-EtaNOH 468 6,360 EtOH
505 5,910
J-Methy1-2-hexanone-Et4N0H 500-512 5,910 EtOH
Pheny1-2~propanone-Et4N0H 508 5,910 EtOH
4-Chloropheny1aceton1trile-Et4N0H 512 17,270 EtOH
Phenylacetonicrile-EtANOH 505-515 11, 140 EtOH
p-Methoxyphenylacetonitr11e-Et“NOH 508-515 6,820 EtOH
460 7,955
1,3-Diphenylncatone-E:4N0H 500 32,270 EtOH
S-Hexene-z-one-EtaNOH 468 6,365 EtOH
1-Pheny1-2-butnnone-EtaNOH 510 6,590 EtOH
4,4-Dimethoxy-2-butlnone-8t4N0H 575-505 2,955 EtOH
Propiophenone-EtANOH 465 6,820 EtOH
Cyclohexlnone-EtaNOH 515 10,230 EcOH
465 8,410
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TABLE A4 (Continued

. xmax Molar Abgorbance
Reagent mu * ¢ Solvent
1,3-Dicarbomethoxyacetone-EtaNOH 495-500 1,000 EtOH
Cholestan-B-one-EtaNOH 505 4,775 EtOH
Progesterone-EtaNOH 438 5,170 EtOH
490 5,055
17~Methylestoscetone-EtaNOH 492-505 3,410 EtOH
438 3,070
Pregnenlone-Ec“NOH 495-505 3,600 EtOH
435 3,410
Testos:erone-EtaNOH 500-510 2,615 EtOH
A 437 2,045
T1C13-Dipheny1acrolein 460(5) 40 EtOH
TiCl,-Dimethylaminobenzaldehyde 460'®) 60 EtOH
T1C13-4~Dimethylaminocinnamaldehyde 550 1,230 EtOH
T4Cl,~N(4-Pyridyl)pyridinium chloride 490®) 1,250 © EtOH
SnCl,-2-Hydroxy-1-naphthaldehyde 460(®) 85 EtOK
$AC1,~2-Chloro=4-~d ime thy lanino- 460(®) 75 EtOH
benZaldehyde
SnCl,-?~Methyl-4~-dimethylamino- 460(3) 85 EtOH
benZaldehyde
SaCl,-Vani1lin 460(®) 75 EtOH
SACL,=N(4-Pyridyl)pyridinium chloride 490 1,590 EtOH
$nCl, ~2-Bromo-4-dime thy lamino- 460¢®) 45 EtOH
benfaldehyde |
SnCl, ~2-Phenoxy-4-dimethylamino- 460(®) 60 EcOH
benilldehyde
SnClz-h-Dimechylaminocinnamaldehyde . 520 45 EtOH
$nCl,-2, 5-Dimethoxy-4-dimethylamino- 460®) 60 EtOH
be%zaldehyde
$nC1,-Diphenylacrolein 460® 50 EtoH




TABLE A4 (Continued)

x'max Molar Absorbance
Reagent o ¢ Solvent
SnCl,-4-Dimethylamtnobenzaldehyde 460<®) 160 EtQH
SnCl2-4-Diphenylaminobenzaldehyde 460(‘) 60 - EtOH
p-Nitrosodimethylaniline 422 11,025 EtOH
KOH~Methylcellosolve 505=-535 8,409 Methylcellosolve

(a)

(b)

No absorption peak was evident in this spectra but since the solution was
yellow the absorbance was taken at 460 mu, the middle of the yellow

absorption band,

No absorption peak was evident in this spectra but since the solution was
orange the absorbance was taken at 490 mu, the middle of the orange

absorption band.

.
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TABLE A8 EVALUATION OF NITRATE ESTER REAGENTS

W

Reagent ) _max 8 Solvent
p-Aninobencoic acid 555 36,666 HOAc-H 0
N(1-Naphthyl)ethylanediamine ) .
4-Aminosalicylic acid 550 27,333 HOAc ~Hy0
N{1-Naphthyl)ethylenediamine
4-Aminoacetophenons 515-525 12,500 HOAc-H20
N-Phenyl -2 -naphthylamine
o-Dianisidine 455 25,500 HOA¢-H0
m-Phenylenediamine
1-Aminopyrene 435 5,417 HOAc=H0

(yel -green)
Sulfanilic acid 453 19,778 HOAg=Hy0
m~-Phenylenediamine
N,N-Diphenyl ~p-phenylenediamine 520 8,667 HROAC=H20
Indole 465 1,000 HOAc ~H20
(yellow)
p~Chloroaniline 550 14,333 HOAp=Hp0
N,N-Dimethyl -1 -naphthylamine
2-Naphthylamine-6,8-disulfonic acid 558 5,500 HOAc=-H20
N,N~Dimethyl -l-naphthylamine .
N,N,N',N'.-Tetramethyl-p~phenylenediamine 618 70,000 HOAL-H20
565

o=Tolidine 440 16,500 HOAoc-H,0
Procaine 530-535 42,333 HOAc-Hy0
N,N-Dimethyl -1 -naphthylamine
Sulfanilic acid 543 21,667 HOAE=H20
N,N-Dimethyl «1.naphthylamine
p=-Nitroaniline 528 45,333 HOAc-H,0

N,N-Dimethyl ~1l.naphthylamine
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TABLE A8 (Continued)

Reagent kmnx ¢ Solvent
Tetramethylbenzidine 470 7,833  HOAs ~H20
m-Phenylenediamine 450 16,444 HOAe -H70
l-Amino-7-naphthalenesulfonic acid 560 7,833  HOAe =H0
N(1-Naphthyl)ethylenediamine
Sulfanilic acid 550 33,333 HOAe -Hy0
N(l-Naphthyl)ethylenediamine
p~Nitroaniline 545 28,333 HOAc. -H20
N{(1l-Naphthyl)ethylenediamine
Procaine 550 30,667 HOAe:=H20
N{1l-Naphthyl)ethylenediamine
2.Naphthylamine-6,8~disulfonic acid 550 5,333 HOM -H20
N{(1-Naphthyl) -ethylenediamine
p-Toluidine 570 11,667 HOAe -H20
N(1-Naphthyl)ethylenediamine
p-Chloraniline 560 22,000 HOAe -H20
N(1-Naphtyl)ethylenediamine
p-Aminobenzonitrile 544 40,667  HOAc -H,0
N (1-Naphthyl)ethylenediamine
p~Phenylazoaniline 498 175,000 HOA¢ -H20
N(1~Naphthyl)ethylenediamine
Dieminodiphenyl sulfone 550 34,000 HOAe H20
N(l-Naphthyl)ethylenediaminz
2-Ethoxy~3,6-Diaminoacridine 553 10,167 HOAG-H20
N (l-Naphthyl)ethylenediamine
3-Aminobenzotrifluoride 542 26,333  HOAC -H30
N(l-Naphthyl)ethylenediamine
Diaminodiphenylsul fone 532 39,000 HOAe-H20
N,N=Dimethyl-1-Naphthylamine
4-Amino-6-Chloro-m-banzenedisulfonamide 480 233  HOAc-H20

N(1-Naphthyl)ethylenediamine

40
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TABLE A-8

(Continued)
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Reagent Amax ¢ Solvent
p-Aminoacetophenone 538 43,000 HOAe -H20
N,N~Dimethyl -} -naphthylamine
p-Aminobenzonitrile 528 38,333 HOAe -H20
N,N-Dimethyl-1-Naphthylamine
p-Aminobenzoic acid 535 47,333 HOAE -H20
N,N-Dimethkyl«l-Naphthylamine
Sulfanilamide 544 33,000 HOAc-H,0
N(1-Naphthyl)ethylenediamine
Sulfanilamide 524 44,667 HOAc =H20
l-Amino-7-Naphthalenesulfonic acid
4-Aminoacetophenone 530 17,333 HOAc-H0
l-Amino-7-Naphthalenesulfonic acid
3-Aminobenzotrifluoride 521 15,000 HOAe-H20
l-Amino-7-Naphthalenesulfonic acid
p-Aminobenzonitrile 520 18,667 HOAe -Ho0
l-Amino-7-Naphthalenesulfonic acid
Diaminodiphenyl Sulfone 528 39,333 HOAg=H0
1-Amino~-7 -Nsphthalenesulfonic acid
p-Aminobenzolic acid 529 24,333 HOAc-H20
l-Amino-7-Naphthalenesulfonic acid
Sulfanilamide 529 36,667 HOAb=~H20
N,N=-Dimethyl -1 -Naphthylamine
3-Aminobenzotrifluoride 532 25,667 KOAc-H,0
N,N-Dimethyl -1 -Naphthylamine
Sulfanilic acid 565 2,333 HOAc-d20
N-FPhenyl=1-Naphthylamine
p-Aminobenzonitrile 556 40,333 HOAc-Hy0
N-Phenyl -] -Naphthylamine
4-Aminoacetophenone 565 43,000 HOAc-H0
N<Phenyl«l-Naphthylamine

41
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TABLE A8 (Continned)

Reagent )‘m ¢

Solvent '
|
p-Aminobenszoic acid 563 41,667 HOA -H20 i
N-Phenyl -1 -Naphthylamine ;
l-Amino-4~Chloro-3-Toluenesulfonic acid 535 28,667 HOAc-H20 ‘
1-Anino-7 -Naphthalenesulfonic acid :
l-Amino-4~Chloro-3-Toluenesulfonic acid 548 9,333  HOAG-Hp0
1,8-Naphthalenediamine
l-Amino-4-Chloro~3~Toluenesulfonic acid 552 8,000 HOAo-Hy0
N(l-Naghthyl)ethylenediamine
Sulfanilamide 544 17,000 HOAc-H20
1,8-Naphthalenedismine i
Sulfanilic acid 550 9,000  HOAc-Hy0 |
1,8=-Naphthalenediamine |
Diaminodiphenylsul fone 518 8,333  HOAc Hy0 |
N~Phenyl -2 ~Naphthylamine
Di-o-Anisidine 564 146,333  HOAc-H20
l-Amino-~7-Naphthalenesul fonic acid
4-Aminoacetophenone 552 31,333 HOAc-H20
N(1-Naphthyl)ethylenediamine
l-Amino-2,5-Dichloro-4-~Banzenesulfonic 540 31,333  HOAC -Hp0
acid ;
l-Amino-7-Naphthalenesulfonic acid f
1-Amino-2y5~-Benzenedisulfonic acid 544 13,333 HOAc-H0 ;;
1,8-Naphthalenediamine L
.
Sulfanilic acid 531 40,000 HOAe =H70 j 3
l-Amino-7-Naphthalenesulfonic acid ‘ i
4-Aminoacetophenone 519 18,000  HOAc -Hy0
N«Phenyl -2 <Naphthylamine
Sulfanilic acid 511 11,000  HOAc ~Hp0 f
N,N=Diethylaniline
Di-o-Anisidine 598 10,333  HOAe -0 |
N(1-Naphthyl)ethylenediamine .
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TABLE A8 (Continued)

Reagent Mpax . &  Solvent
5-Chloro-2-Aminoanisole 548 33,667 HOAc-H20
l-Amino~7«Naphthalenesulfonic acid
Diaminodiphenylsulfone 528 44,000 HOAc-H,0
l-Amino~7-Naphthalenesulfouic acid
Sulfanilamide 523 51,333 HOAc -H20
l-Amino~7-Naphthalenesulfonic acid
p-Aminobenszoic acid 564 49,667 HOAG-Hp0
N-Phenyl -1 ~Naphthylamine
Disminodiphenylsulfone 566 47,000 HOAc-H,0
N«Phenyl -1-Naphthylamine
Sulfauilamide 558 46,333 HOAc-H20
N-Phenyl -1 -Naphthylamine
Di=-julolidino-methane 636 193,333 HOAc-Hy0
Di~o-Anisidine 481 6,667 0,1 NaOH-
2-Naphthol HOA ¢c-Hy0
Sulfanilic acid 348 4,433 0.1 NaOH-
Phenol HOA c-Hp0
2,6<bis (dimethylamino)anthracene 469 2,667 HOAS-H,0

520 433,333 HOAc-H20

4,4° 4" Methylidynetris (N,N- 590 17,000 HOAc-Hy0
dimethylaniline

o ,2=-bis (p-dimethylaminophenyl) -2~ 608 10,667 HOA«-H,O
methoxy-p-cresol

4-chloro-o,o0-bis (p~dimethylaminophenyl) - 630 8,333 HOAo-nzo
oscresol

4,4' (2-Thenylidane)bis (N,N-dimethyl- 628 5,333  HOAc-Hg0 f

aniline) 379 25,667

48
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TABLE A8 (Continued)

Reagent "m ¢ Solvent
o, -bis (p-dimethylaminophenyl) -p~cresol 607 21,667 HOAC-H,0
459 8,333 ‘
o ,&-b(p-dimethylaminophenyl) <6 -methoxy- 618 10,833 HOAt-H,0
m=toluenesulfonic sodium salt 448 4,500
Anthranilic acid 558 19,333  HOAc-H,0

N(1-Naphthyl)ethylenediamine
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TABLE A9 EVALUATION OF NITRATE ESTER REAGENTS
FOR REPRODUCIBILITY
- X0 R S A

Eit Evaluation %nd Evaluation
Reagent ax ' ax €

1-Amino-7~Naphthalenesulfonic Acid 548 24,3100 547 24,770
N-N-Dimethyl-i-Napthylamine |

Sulfanilamide 555 43,970 556 44,830
N~Phenyl-1~Napthylamine ‘
p-Nitroaniline 558 31,370 557 33,033
N-Phenyl-l=-Naphthylamine
p-Aminobenzoic Acid 537 30,500 536 25,570
8«Amino-1-Naphthol-3,6~disulfonic Acid
p-Aminobenzonitrile 557 50,300 557 49,830
N-Phenyl-1-Naphthylamine
p-Aminobenzoic Acid 555 36,670 553 32,670
N(1-Naphthyl)ethylenediamine
4-Aminosalicylic Acid 550 27,300 550 27,870

» N{l1-Naphthyl)ethylenediamine

y .

“ Procaine 530-535 42,330 533 45,770

N,N-Dimethyli-1l-naphthylamine

p-Nitroaniline 528 45,300 527 45,830
N,N=-Dimethyl-1-naphthylamine

Sulfanilic Acid 550 33,300 552 19,900
N(1-Naphthyl)ethylenediamine

p~Nitroaniline 545 28,000 547 25,430
N-(1-Naphthyl)ethylenediamine

Procaine 550 30,670 548 22,170
N(1-Naphthyl)ethylenediamine

p-Armincbenzonitrile 544 40,670 544 32,530
N{1-Naphthyl)ethylenediamine

Diaminodiphenylsulfone 550 34,000 53 39,200
N(1-Naphthyl)ethylenediamine

m-Aminobanzontrifluoride 542 26,330 543 19,270
N(1-Naphthyl)ethylensdiamine

Diaminodiphenylsulfone 532 39,000 533 39,400
N,N-Dimethyl-l-naphthylamine
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TABLE A9 (Continued)

LIRS T 1

%gg Evaluation

nd Evaluation

Reagent max nax ¢

p-Aminoacetophenone 538 43,000 539 41,900
N, N-Dimethyl-1l~naphthylamine

p-Aminobenzonitrile 528 38,000 527 38,900
N,N=Dimethyl-l-naphthylamine

p~Aminobenzoic Acid 535 47,000 539 39,270
N,N-Dimethyl-1l-naphthylamine

Sulfanilamide 544 33,000 545 27,400
N(l1-Naphthyl)ethylenediamine

Sulfanilamide 524 44,700 526 44,300
l-Amino-7-naphthalensulfonic Acid

Diaminodiphenylsulfone 528 39,000 528 43,700
l-Amino-7-naphthalenesulfonic Acid

Sulfanilamide 529 36,700 529 37,633
N,N-Dimethyl-1~naphthylamine

p-Aminobenzonitrile 556 40,300 556 49,230
N-Phenyl-l-naphthylamine

p-Aminoacetophenone 565 43,000 568 52,170
N-Phenyl-l-naphthylamine

p-Aminobenzoic Acid 563 41,700 565 50,970
N-Phenyl-1l-naphthylamine

l-Amino-4-chloro=-3-toluenesulfonic Acid 535 28,700 538 35,833
1-Amino~7-naphthalenesulfonic Acid

4-Aminoacetophenone 552 31,300 555 34,100
N(1-Naphthyl)ethylenediamine

l=Amino-2,5-dichloro~4-benzenesulfonic Acid 540 31,300 511 35,630
l1-Amino-7-naphthalenesulfonic Acid

Sulfanilic Acid 531 40,0090 533 41,570
l-Amino~7-naphthalenegulfonic Acid

S5-Chloro-2-aminoanisole 548 33,700 549 32,000
1-Amino~7-naphthalenesulfonic Acid

Diaminodiphenylsulfone 528 44,000 528 44,130

l-Amino-7-naphthalenesulfonic Acid

46
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TABLE A9 (Continued)

%lg Evaluation %nd Bvulunfgon
Reagent max max

Sulfanilamide 523 51,300 525 44,270
l-Amino-7-naphthalenesulfonic Acid

p~Aminobenzoic Acid 564 49,700 564 51,970
N-Phenyl-1l-naphthylamine

Diaminodiphenylsulfone 566 47,000 562 51,633
N-Phenyi-l-naphthylamine

Sulfanilemide 558 46,300 565 49,467
N-Phenyl-1-naphthylamine

47
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TABLE A-12 EVALIATION OF RDX REAGENTS

Reagent xmnx ¢ Solvent
p-Aminobenzoic acid 555 36,666 HOAc-H,0
N(1-naphthyl)ethylenediamine
Aminosalicylic acid 550 27,333 l10Ac ~Hq0
N(l-naphthyl)ethylenediamine
4-Aminoacetophenone 515-525 12,500 HOAc -H,0
N-Phenyl -2 -naphthylamine
Di -0 -anisidine 455 25,500 HOAc -Hy0
m=Phenylenedismine
Sulfanilic acid 453 19,778 HOAc -Hy0
m-Phenylenediamine
p~Chloroaniline 550 14,333 HOAc-Hp0
N,N-Dimethyl-naphthylanine
2-Naphthylamine-6,8-.disulfonic acid 558 5,500 HOAc <H20
N,N-Dimethyl-l-naphthylamine
N,N,N',N'-Tetramethyl-p-phenylenedismine 618 70,000 HOAc=-Hp0
o-Tolidine 440 16,500 HOAc -Hy0
Procaine 530-535 42,333 HOAc -H50
N,N-Dimethyl -1 -naphthylamine
Sulfanilic acid 543 21,667 HOAc-H,0
N,N-Dimethyl -1-naphthylamine
Tetramethylbenzidine 470 7,833 HOAc-H20
m-Phenylenediamine 4590 16 .444 HOAc -~H20
l1-Amino-7-naphthalenesulfonic acid 560 7,833 HOAc~H20
N(1-naphthyl)ethylenediamine
Sulfanilic acid 550 33,333 HOAc~H20
N(l-naphthyl)ethylenediamine
p-Nitroaniline 528 45,333 HOAc=H20
N,N-Dimethyl -1 -naphthylamine
Procaine 550 30,667 HCAc=H20

N(l-naphthyl)ethylenediamine
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TABLE A-12 (Continued)

e L O al ‘--mqv‘w/——‘
b

R

Reagent max € Solvent
2-Naphthylamine-6,8-disul fonic acid 550 5,333 HOAc=H20
N(l-naphthyl)ethylenediamine
p-Chloroaniline 560 22,000 HOAc-H30C
N(l-naphthyl)ethylenediamine
p-Aminobenzonitrile 544 40,667 HOAc-H,0
N(l-naphthyl)ethylenediamine
p-Phenylazoaniline 498 175,000 HOA¢ -Hq0
N(l-naphthyl)ethylenediamine
Diaminodiphenylsulfone 550 34,000 HOAc=H,0
N(1-naphthyl)ethylenediamine
Anthravilic acid 558 19,333 HOAc =50
N(i-naphthyl)ethylenediamine
3-Aninobenzotrifluoride 542 26,333 HOAc -K50
N(l-naphthyl)ethylenediamine
Diaminodiphenylsulfone 532 39,000 HOA¢-H20
N,N-Dime=hyl-l-naphthylamine
4-Amincacetophenone 538 43,000 HOAc-H,0
N,N-Dimethyl~l-naghthyiamine
p-Aminobenzonitrile 528 38,333 HOAc-H30
N,N-Dimethyl -l -naphthylamine
p-Aminobenzoic acid 535 47,333 HOAc-H,0
N,N-Dimethyl-l-naphthylamine
Sulfanilamide 544 33,000 HOAc=H,0
N(l-naphthyl)ethylenediamine
4-Aminoacetophenone 530 17,333 HOAc~H90
1-Amino~7-naphthalenesulfonic acid
3-Aminobenzotrifiuoride 521 15,000 HOAc-H20
1-Amino~7-naphthalenerulfonic acid '
p-Aminohenzonitriie 520 18,667 HOA¢~H20
1-Aminc -7 -naphthalenesulfonic acid
Diaminodipherylsulfone 828 39,333 HOAc=H20

1-Aminc -7 -naphthalenesulfonic acid
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TABLE A-12 (Continued)

Raagent Amax ¢ Solvent
p~-Aminobenzoic acid 529 24,333 HOAc ~Hz0
l-Amino-7-naphthalenesul fonic acid

: Sulfanilamide 529 36,667 HOAc -K;0
f N,N-Dimethyl -l -naphthylamine :
i 3-Aminobenzotrifluoride 532 25,667 HOAc =li20
: N,N<Dimethyl~1-naphthylamine |
p-Aminobenzoniirile 556 40,333 HOAc ~Hq0 ;
1 N-Phenyl -l-naphthylamine !
y !
y 4-Aminoacetophenone 565 43,000 HOAc -H30 ‘
?’ N~Phenyl~l-naphthylamine ;
2 !
i !
é p-Aminobenzoic acid 563 41,667 HOAc-Hj0 g
3 N~Phenyl -1 -naphthylamine !
3 l-Amino-4-chloro~3-toluenesulfonic acid 535 28,667 HOAc -H,0 |
l-Amino-7-naphthalenesulfonic acid
1-Amino-4-chloro-3~toluenesulfonic acid 552 8,000 HOAc-H,0
_ N(l-naphthyl)ethylenediamine
: Sulfanilamida 544 17,000 HOAC -H20
] 1,8-~Naphthalenediamine
¥
! Di-o-anisidine 564 14,333 HOAc-H20
- l-Amino~7-naphthalenesulfonic acid
: : p-Aminoacetophenone 552 31,333 HOAc=H90
§ : N(l-naphthyl)ethylenediamine
! ,
\ : l-Amino-2,5~dichloro-4-benzenesuifonic acid 540 31,333 HOAc-H20
l1-Amino~7-naphihalenesulfonic acid
% ﬁ Sulfanilic acid 531 40,000 HOAc-H,0
: 1-Naphthylamine-7-sulfonric acid
] : Di-o-anisidine 598 10,333 HOAC<H20
: \ N(l-naphthyl)ethylenediamine
ﬁ 5-Chloro-2-aminoanisole 548 33,667 HOAc-~H20 !
: l-Amino-~7 -naphthalenesulfonic acid .
“ ; Sulfanilamide 523 51,333 HOAc -H20
; 1-Amino-~7-naphthalenesulfonic acid
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TABLE A-12 (Continued)

Reagent M nax ¢ Solvent L
Diaminodiphenylsulfone 566 47,000 HOAC-H20 |
N«Phenyl-1l-naphthylamine ! 3
.
Dijulolidylmethane 636 193,333 HOAc -H20 % :
Di-o-anisidine 481 6,667 NaOH :HOAc - ; i
2-naphthol Ho0 ! f
£ 1-Amino-7-naphthalenesulfonic acid 548 24,100 HOAC =Hp0 | ]
' N,N-dimethyl-1l-naphthylamine P
1
Di-o-anisidine 544 8,300 HOAc -H,0 .
N,N-dimethyl-1-naphthylamine P
P
Anthranilic acid 541 4,333 HOAc -H20 )
N,N-dimethyl-1.naphthylamine P
oA
s Diphenylamine no P
i visible .
'» .
! 5«Chloro-2-aminoanisole 553 8,967 HOAc -H20 P
F N,Nedimethyl-l-naphthylamine P
| Sulfanilimide 555 43,967 HOAC =Hp0 b
N-phenyl-1-naphthylamine D
! i
p=Nitroaniline 540 10,500 HOAc -H20
l-Amino-5-naphthalenesulfonic acid
Sulfanilimide 526 13.133 HOAc -H90
1-Amino-5-naphthalenesulfonic acid
p-Nitroaniline 558 31,367 HOAc~H20
N-phenyl-1-naphthylamine
Sulfanilic acid 538 19,100 HOAC -Hy0 ;
l-Amino-7-naphthalenesulfonic acid i
] : 4-Aminoacetophenone 518 18,533 HOAc «H20

N-Fhenyl-2-naphthylamine

E p=Aminobenzolc acid 537 30,500 HOAc ~H20
- : 8-Amino-l-naphthol-3,6-disulfonic acid

Anthranilic acid 538 14,833 HOAc~H20
l-Amino -7 -naphthalenesulfonic acid

Dt s s v
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- TABLEA-12 (Continued)
Reagene )‘mx s Solvent
: Di-o~anisidina 612 21,367 HOAc-H20
: N=-Phenyl-l-naphthylamine
‘ p-Aminobenzonitrile 557 50,300 HOAc=H20
L N=Phenyl -1 -naphthylamine ;
%
, |
. |




- 4 e b s ANV e Rl i o i B PR T TP I TR TN T AERIARIEL Lol bs Attt Mo Ml LA R L A R At e T ol By e

TABLE A-i13 EVALUATION OF RDX AND NITRATE ESTER REAGENTS
T R S R R R R e S R e P e R

4 lst Evaluation 2nd Evaluation
‘ Reagent Xmlx ¢ xmlx €
l-Amino-7-Naphthalenesulfonic Acid 548 24,100 547 24,770
N=N-Dimethyl -1-Naphthylamine
Sulfanilamide 555 43,970 556 44,830
N=Phenyl -1-Naphthylamine
p-Nitroaniline 558 31,370 557 33,033
N-Phenyl -1-Naphthylamine '
] p-Aminobenzoic Acid ‘ 537 30,500 536 25,570
1 8-Amino-1-Naphthol-3,6-disulfonic acid
k p-Aminobenzonitrile 557 50,300 557 49,830
N~Phenyl -1-Naphthylamine
p-Aminobenzoic Acid 555 36,670 553 32,670
N(1-Naphthyl)ethylenediamine
4-Aminosalicylic Acid 550 27,300 550 27,870
N(1-Naphthyl)ethylenediamine
Procaine 530535 42,330 533 45,770
N,N=Dimethyl -1 -naphthylamine
p-Nitroaniline 528 45,300 527 45,830
N,N-Dimethyl -1 naphthylamine
Sulfanilic Acid 550 33,300 552 19,900
N(l-Naphthyl)ethylenedigmine
p-Nitroaniline 545 28,000 547 25,430
N(l1-Naphthyl)ethylenediamine
Procaine 550 30,670 548 22,170
N (1-Naphthyl)ethylenediamine
p-Aminobenzonitrile 544 40,670 544 32,530
N(1-Naphthyl)ethylenediamine
. : Diaminodiphenylsulfone 550 34,000 534 39,200
K j N(l1-Naphthyl)ethylenediamine
' ¢ m-Aminobenzotrifluoride 542 26,330 543 19,270
: N(l-Naphthyl)ethylenediamine
: Diaminodiphenylsulfone 532 39,000 533 39,400

N,N=Dimethyl -1 -napkthylanine

56

PR S s i e - [ et es -




TR T TR Y T T T TRYRET! PP
R HA LA LR LI A b M i R R A TR L R N R N Y B T et TR —
v Vo, v - TETWRASTY S0 g g v e e g ey o
: Py e

(olhite o1 m"-u‘w

TABLE A-13 (Continued)

\ lst Bvaluation 2nd Evaluation
. € max ¢

Reagent mAax
p-Aminoacetophenone 538 43,000 539 41,900 ;
N,N=Dimethyl -1 -naphthylamine :
p-Aminobenzonitrile 528 38,000 527 38,900
N,N«Dimethyl 1 ~-naphtbylamite
p-Aminobenzoic acid 535 47,000 539 39,270
N,N-Dimethyl-l-naphthylamine ' ;!
Sulfanilamide 544 33,000 545 27,400
N(1-Naphthyl)ethylenediamine : ]
Sulfanilamide 524 44,700 526 44,300 ‘
1-Amino-7-naphthalenesulfonic acid ;
Diaminodiphenylsulfone 528 39,000 528 43,700 {
l-Amino~7~naphthalenesulfonic acid !

i
Sulfanjilamide 529 36,700 529 37,633 ;

N,N-Dimethyl -l -naphthylamine

p-Aminobenzonitrile 556 40,300 556 49,230 ;
N-Phenyl-)-naphthylamine |
p-Aminoacetophenone 565 43,000 568 52,170 j
N-Phenyl ~1l-naphthylamine ! ;
p-Aminobenzoic acid 563 41,700 565 50,970 . é
N-Phenyl -1-naphthylamine ! 3
f‘ l-Aminu-4-chloro-3-toluenesulfonic acid 535 28,700 538 35,833 é %
S ' l-Amino-7-naphthalenesulfonic acid b
; : P
4 ! 4-Aminoacetophenone 552 31,300 555 34,100 4
: N(1-Naphthyl)ethylenediamine I
; l-Amino-2,5~dichloro~4~benzenesulfonic acid 540 31,300 511 35,630 ;
; l-Amino-7-naphthalenesulfonic acid |
! j
b Sulfanilic acid 531 40,090 533 41,570
? l-Amino-~7-naphthalenesul fonic acid
5-Chloro-2«aminoanisole 548 33,700 549 32,000 :

1-Amino-7-naphthalenesulfonic acid

\ Dianinodiphenylsul fone 528 44,300 528 44,130

! 1-Amino-7-naphthalenesulfonic acid

—
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TARLE A-13 (Continued)
x.m_.&y_u_umgn__ rz.ng_mzmm
Reagent mAax ¢ mAX ¢
Sulfanilamide 523 51,300 525 44,270
1-Amino«7-naphthkalencsulfonic acid
p-Arinobenzoic acid 564 49,700 564 51,970
N-Phenyl «l -naphthylamine
Diaminodiphenylsulfone 566 47,000 562 51,633
N-Phenyl-1-naphthylamine
Sulfanilamide 558 46,300 565 49,467

N-Phenyl-l-naphthylamine
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