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1- International Organization for Standardization

2 - International Electrotechnical Commission

3- International Organization of Legal Metrology (Organisation Internationale de Metrologie Legale)
4 - Contact point

5 - Codex Alimentarius Commission
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2-9 Pamphlet 017: Packaging safety plant and operational guidelines cylinders and ton
containers, Edition 3 (2000), the Chlorine Institute, INC.

2-10 TRG: Gas Cylinders.

2-11 DOT: U.S. Department of transportation part: 201, 208, 219, sec. 63.

2-12 CGA (Compressed Gas Association) C 15: Procedures for cylinder design proof and
service performance tests.

2-13 ISO 11117: 1998, Gas cylinder-valve protection caps.

2-14 ISO 7005, part1:1992 Steel flange.

2-15 EN 287, Approval testing of welder’s _fusion welding.

2-16 EN 288, Specification and approval of procedures for welding metallic materials.

2-17 EN 849, Transportable gas cylinders-Cylinder valves- Specification and type testing
2-18 BS 5493, Code of practice for protective coating of iron and steel structures against
corrosion.

2-19 BS 5355, Specification for filling ratios and developed for liquefiable and permanent
gases.

2-20 BS EN 10204, Metallic materials, Types of inspection documents.
2-21 DIN 267-13, Fasteners technical delivery conditions for bolt/nut assemblies with specific

mechanical properties, for service temperatures from -200°C to +700°C.

2-22 BS 5500, Specification for Unfired fusion welded pressure vessels.

2-23 BS EN ISO 5817, Welding- Fusion-welded joints in steel, nickel, titanium and their
alloys (beam welding excluded)- Quality levels for imperfections (2003).

2-24 EN 14208, Transportable gas cylinders- specification for welded pressure drums up to
1000 litre capacity for the transport of gases- design & construction.

2-25 ISO 13341, Gas cylinders- fitting of valves to gas cylinders.

2-26 EN ISO 11114-1:1997, Transportable gas cylinders- Compatibility of cylinder & valve
materials with gas contents- partl: Metallic materials.

2-27 EN ISO 11114-2:2000, Transportable gas cylinders- Compatibility of cylinder & valve
materials with gas contents- part2: Non-Metallic materials.

2-28 API 510, Pressure Vessel Inspection Code: In-Service Inpection, Rating, Repaire and
Alteration

2-29 ASTM A320/A320M, Standard Specification for Alloy-Steel and Stainless Steel Bolting
for Low-Temperature Service

2-30 ASTM A194/A194M, Standard Specification for Carbon and Alloy Steel Nuts for Bolts
for High Pressure or High Temperature Service, or Both

2-31 BS EN 1505, Ventilation for buildings. Sheet metal air ducts and fittings with
rectangular cross-section. Dimensions

2-32 BS EN 10028-1+A1,Flat products made of steels for pressure purposesGeneral
requirements

2-33 BS EN 10028-2, Flat products made of steels for pressure purposesNon-alloy and alloy
steels with specified elevated temperature properties

2-34 BS EN 10028-3, Flat products made of steels for pressure purposesWeldable fine grain
steels, normalized

2-35 BS EN 10028-4, Flat products made of steels for pressure purposesNickel alloy steels
with specified low temperature properties



2-36 BS EN 10028-5, Flat products made of steels for pressure purposesWeldable fine grain
steels, thermomechanically rolled
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1- Welding Procedure Specification (WPS)
2- Procedure Qualification Record(PQR)
3- Shielded metal arc welding
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1- Gas metal arc welding

2- Sumeged arc welding

3-Butt weld

4- Non Destructive Test (NDT)
5- Radiography Test
6-Ultrasonic Test

7- Stress relieving
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1-Water Jacket Method

2- Non — Water jacket Method
3-Leveling Burette

4- Fixed Burette



O o 33 & 5 g s (ouwy 31 A1)

Dgige pll & ojled Ceng Billae 5l (ow)k

R sl 9 (Al (439 e 9 (339 J S A-0-)

byrye o ojlabinl G a5 9515 dawgd (350 g joidew 12 (50,5 035 bl (A (59 e Gl
lie 3wl lagils 09d (pe ¢ o Comdo anl ol&aslejl 5 Sbs) BB (gl p S 0l (1l
Al cenlite Al 059 bl 2395 93l Sy digd J S aill iy S

O9dm O oils (g 5 50 b Sy )39 odle 4 JB 35 9 suikew (39 5l Cenl S ls Al 5
s Ldlne SaMS g 5508 S s

O 9 yoidew Wb (350 g jaddew dill (g5, ool S adsl (59 9 (=Bly (59 e DgldS S (1
20,5 (nie

O35 s ik Gleass (LB TSl Gy (39 GRS e 9 pailes (e 5l Jolo Az asilin
2355 )8 eSS Glaygesl 390 Wb

Al O3 9yt Gleans (L VTl i (G5 BT e 5 st (g8 5l Jolo s S
20,5 ) Bras 4z 2 il ol b (o) (S @ axg g

i Lome 40,09 ST (loolSilel baid ail o1 Lalls (55 51 Gy (3509 saikews (139 45 (Sy50 0
Calbd Lt cole) L) (8 ()5 5 98 S p5e g ik il g5, 1) (HBl5 39 i 5l om &S
a5gS o ol i aiiS jolo asbcalss 1 (sl g 0 o 51 L ooged hgaste S 5l (30 sla s
il onds jolo atyog ST olEiylegT Sy 51 a5 clanl olsS sy (yime 5 soikoms (39 35 s § 6K

Oy dlg> jlxe

A OB‘”ﬂ Vo))
g Lad cod Olambe g a5l LS A88ome jhed STY 6,5 )Lad j0 g oads i lsa b joilew 5 (35
Al o e ¥ STas g 5 L i VO Sl ol L iomis og sanlie wls

&l ey90 u,.o)i Golas Al 1V-1-).

wlds

ALty 9yl Ly Gillas sl 50y joilew 52 (sl0y50 (95T 5 oyl el Cabge JooSS I iy
D 0gd (§,la8

(s g olo @) cy03] plaxil g b — il

.oa;zfo}ajl@ub.&@)l;li/sdﬁfu_?

AR



10393 (39031 9 o3k S O y90 Ol g 1)

ol sl sl Lol 5 sl o8 15wl 45 a3l U 590 Slige
T CanlBes ol -

g Gos -

B 59, 5l 65 ol (25 L

$ug 5 sk anl g cw¥ LB 5l ogel Cug, 1) it 5 e SIS plen a5 elie Sl -
P95l

sk 5 O3 5O s et S (Sl oS-

O (339 et Sl JoSls -

Sl 53000 9031 Hltd Jloel sl ol oy -

O oz blal (615 ojlail Sl g -

Iy gy =

A 0de g sile s oKiws -

b oldos VY

25l (o el Sy 9 05 St o) el Jold ples Sliles

9 303 YalS b jatlews 5 (350000t ozm blacil 5 (350 (sl SCilinlgyan jLid fge3l 5l ey
4S5l liaeb! 6l oyt g paidew S5 wiled sl 31 Ggmy 9 of 5l 651 4S5 ooy 040 Sz
Gl 45 0,5 Oygo 6l 655 a4 el ST, 098 oyl b Cenl Sogll 465 o 5l g le 5 S
9 O35 9y e a3l g WAL Ulez 5 Cug) LB Gligmes (5l 5 jaidew (59, 00l S (5,88
28,5 S MalS loazs joidew

Blgmw VY

Sl 7 s Sledlbl g oot cud 903l g (w3l axly QLS b Wb (sl 0)99 (yge3l g (ol
B sd )0 (g2

S ol -l

Oy 9y Jb s 0)led -0

A 03 b (B 039 G- @

033l 9 il sl g - o

oyl jlad - &

2gd Cad b @l c pad o, Syse 0 (8, b Jsd) 9ol 5 eyl i - £

Goylolel Jlw ) ogasl plosl 5,6 - 7

Yy



3k S8 g 0aiiS g3l plosle (plulid plas - 2
s yesd S5l ly Bl o9 oo plonl igie (595 2 "0 Comgy ek 45 (s yeel 45T 0 Sliir ¢
an algl |y judew S5 aS 0ad oo Cacly 5 06 (6l Ay 055 SO Ho Wb L45)J aS SleMb! 4

Dges 2bs, 29>

O30 9 sk (39,5 pgame 9 (30,5 3, 1¥

S3lil ;51 EB)T (e g paikew S35 4 el Ol (o0 6T 090 (53l 9 93Tl Al e 52 0
WS e 55 6l S Ty e g paidew Wb ouiiS gejl aaly ¢ ABls (e 00l 3 (3P g il
)ly 9 53lmil o)bgd 1) il ofag 4 (5 5l Caend ja (lgi b g 9,5 )18 Suzme Brae 590 Wlgis a5
Oye g phiben 48 08 Jol> Gliabl 5 Jlesl 51y 5o 4 pladl Sl S 090 (g )l0 2 0500 45 2
Sl oS @b an a8 Sl e (ow )il S0 e @ (95 pgane p S Clgtas. ol JB
13,5 plo!

Sl il g 0,5 o~

O3 9 piikew Ay g dngy ;0 alad by plaiel Eligw S np - <

LT 518 (sgiiincds 5 (35 g yoidans JolS adss - Lall

0w 3 A L calie g 55l a8, SIS 4 slajily S paign -

(s Oyg0 59) o cual Slileie g Dljad (A - o

olej b G3e 5 jatkes Sl 5 00t (5051 ags il cislo g0 slapgas] @l 5 colo 5l Gy 5ol @l — 5091 b

Dgi arils oSS bghse oz (sloy90 yge5]

yodiw 9 350 (59 o g ZOLONOalaS s 905 VP
Slilee 455 o 5l B3 peni a0 55 Sjgo 50 ABb o) 3k a0l @ Wl Slilad (Al 465 e

355 plml Sless 1 2 Ojlla 5 o)il (Siolos b s 5 095 00l )3k Loy e (B9, Wb
Sl I 3P g yaidw Ceodle 3l ligebsl Cyz 3L 050 o o305 adS Sl oS 51 e

Yy



10395 (w3l 50 5 (3l g b yuidew )0 ©gue oy Hlro VY
gl Ay (S0 58 Dgue 4 by po (6999 0 03900 — ) Jguar

OS5 pgure b yuoxi 5999 p0 039ux0

T

s Y
S pydae WS (e iz & olajailes (ooles st 5o (S Sz 33
S pgdas s () Hhad Yl (85,8 kb o 0 obmy (Sab al jaddew doy j0 oS jaikew jo (Kby9,8 » S8 59,9
Goe Rl 0 51 (S8, 538 yhad oS ,a b S gl S e Gides 5 anl adlaip ) Slge 5l (giand 50055
w5k fleS (SB)9)8 Al jadkes ()15 k8 VY.
g pgare
5 )ls s oISl o)lgrs Cuals VoLl LS b (S es o5 2 czge b oad anilsy b5l (end oS ol o 55 5] LSwy
cuwls x10/100=0/5 L asl i ks Caaldes 07 5l e g ol ool Cuwls yass ()
Yol prars IS B kB YOL S JLi b (S p Job a5 5 sl i
J5B>203 mm sl 5ol jaiken
D pgdre Cwules Blax 5l S o)lgo | culbbes a5 3
355 pains e iz b oyl olos Slye yo GISE b iglas R
99 pgdne E o s dill gun aib o af plyaies oled | a8 ol S LT (rd50 0o 5l Gl Sws Sl | (b6 ol
WS (o igh oo oaaline ) sla S5 @ Vgons adxis

asS Sl & jgs 0 GyS ol B O gamaab o aS olayailes

D5 D0 53 g 390 g (b5l Jad BB (g3l 51w el (Koo

Ky o Jd g (KB -0
05....; PYREPY

il b Stdly blas o Ggd ¢y s alads el -0
2l 41815 2525 o 590 10 0dish 098 555 b g

oas sl (SIS> &0 oS Sledlbl 0503 (ogade | (y0gs (gigdtto
A o pf b oad (65 Cws 1

b pas S0 40

Ul o 38 ales sl a4 ol jaiken ool
P9 ‘ﬁﬂ Sledb!

(idews (6l 0,90 sl ygejl g 0aijle glo aslis) SleMb !
b,
Ogw
D9 pydas Bl e iz oS plo il ooled

a3 ol b ez Slie 0938l 5 ks (oadge 09
(cratering) s, =il | (scarfing) I8 wsd 35,

byl Sb
Sr ol
3 o oolainl aslol W)l e iz a5 olayaiden ol Q)W&L»MTQ)'!#&@‘SL{J!@}le)UT s slis
OSee (koSS o5k

" Al ool ol jlxe Ol o

w‘

S9d pgdan b yens

e 5 el (Kos &5 (g3g0s > 5l Gl

pols

A%li‘_gbb)floj{y)a.;fol;.qll)‘_gjla}oolﬂml Camdyg

995 pgdre by yrass Aol 4Dl 052y SN i Sl azsliz - | L5 0sF adsl >l b (Soyes Sl es; Jeben | 09y (2l
Dy A 3,0 D jgeo 4 5] (Gg, SIS - Ak oo

SaMs

a
il gglae Hlord 00l el Cuolies (pyieS b Blas Jlers onilenBl cuelius L3 midls sl canlin (g 5l eolaiul b pesd ) s a5 il (San (S0 50 s

oLl lSel aSy) 4y bsta Sgas kol |y Ladli (sln (635 WLt 55 5 Cdpdy 1y Lo (50 ailis 15 Slondd (s oo eped sl b, a1, absy e sl (Fins b yailes ciillas sz ST

R IPTRARGRITSN

Y¥



gk 0)l990 (59595 (5l (6990 yo S o — ¥ Jgu

LS TRCTYCRevEs;

(SO9° 0 00940

£

T

s £y

S5 pgie 2oL panis BB S8 sl adgl s ST S YTl e (Gl 0 o)l Cueliis pals S
S9d pydna L sk S b ()5 e
St 041500 Lol cualses Vel 5l 355 G
25k
Sg pgane L
Cabrs Jilas 5l 2eS o)les culbus ST
RV PPN
35 pysas ol 4l el Yol (S5 Boe 51 | ST 58 ibis o o)l olind alS | pridge (50,5
Al b yoidew A0 gyl gl 5z 4 3o b o2 )l5 o
S9b pydas L ol onel 5 30 a5 (ordge (5355
Culbrs Plas 5l meS ojlg0 culrs 3
- ol oo peuds
35 ppine b 5l i g Fogn IS o 51 | el Sl e UK 4 o (S, | sl e sl oy
Cualnd V75l Boe g adly b jaddews slodlr bgopixbocd o) b (Jobo b S b
Sl 5ol Lol Al ool atgy o L &5 45 (600
O3 pydae L
Culbes Plas 5l meS o)lg0 cawlirs 3
Dk 0 e
355 pyins a2l iy Seckie g 5l o ejie S8 ST | b Sy 0 aSal gty (Sopst oskte sl | 0 kie glb ok

a e .
93,5 yeon Olg (o0

. " . e o
Deddxzlye T rdge (S0 iy,

Bl oS ieglee @y 5l e oji> ,ld S
35 )l (Sae 2B STax L wuly jailew
50,1320 ouilasdl Caalies o9 coslio 5B
oS 15 890 ool (gly ok LS
39 el

il 4281 513 dtane

3 pydne

5585 3 e Jol5 53,5 515 ] ey azilir
)-a.w.:d ‘>).5-,'.° 4\..')5‘ Ceolses Yo . )‘ ‘;»))?

sl

Ll (S5 jo b Lo asS o (So,05

ol adgs (S2)95

LIS 1, VA Lot a4y Lo s st sbaay el jarkes & pond 5l o 4S5 b o5 ay Sl Sae Ol e ploxil

Yo




O350 AN (59 38 Cgus & by po (6990 w0 03 guxe — T Jadr

QPR pas v

S

(o

bt adgl bl wo )3 Gl o958 4SS5 90 )

3905 )b gy 3l 1) e b il

bl o5 o (pguome (Sl
A8l 02,8 )l ()l

Y Swel ) o158

b3 Jold o5 maw jl sl 4l )3 ()98 45900 5
Bl (oo M (K853 jlxe Bas oyl (09>
Bos Oty LS (g bt Jold (Kb )98 a8 j00
Lled job aid) 9,8 4l jlabe /) Il (S8)9)8

(35 38) K 18 Su 2y 0 1 ) &S oSS e
=m0, 55 dlg s o @ Hlad 8 cubis oS g4k
L cille (Sl L s g o o S by

o
SB)y98

2 do (Hg aBl (o ) 2p5 4 cus Gk (Bes 0dgdne
03gd %0 Cinuaijl i b YO MM cus Job ojll 51 b
D29 T gy | (e Bl Adl 5 edd

el Loy, ol adgl) Jool Colis aSjg0 )
SUS L e Sy g 45 b 5 w0 astiel
e bbb e A e Cuwlus dieS Chas I yudn
298 )6 gy ||

25l (65 ol LB i (s8ly Cuolbus g 0y yasuiie
e Bas g it ool Cubs sler oS eyl o
3 e a2l (e Jore Culbs diad cial I oS

g gy g

Y 5 slo S o5 ol il 5155 o il b S
Ot (s 0y Ay Al 33,5 090 Cuols yials g
pro ) gy g adlaie o] padd 4 Sl col
S (M3l o030l 550 lio dlgo plo b o bowgs
o e gy S Ml o ) plage olyen 4 5

Al ld b (Shp So oS glgl pan Bl i

3)lg0 don 33,

O dy » S b BlKs

d)lge dad )33,

S Cppo 4 & (i b (b 459 )

d95ge ol (Saoln by (S sy, oS e (Kol

I

. o e - .. e 1 . g N a
B90d Jos 5 Sy @ 0l o (3B > Swel Ol 5 ol Gl

Gyl agl baso VY51 i 105 aoe Job alal l50.03)5 o duslie 5t adgl Lo Jobo b g osd (65 05051 ladde ool p oo oiil> (slo  Sel

395 (5355 0l 3500 s Cunnad g9y 31 503 b 5 03l Cuond g9yl aipe Soe 30 e igr b3 U b oIS ild ey Aol e JlBsh Cuand (Sol s

Ceomd )3 (Saalyy (6,5 o5l (gl asl ity Wl 350 ) aliie Cuond Jobo V4 51 L sdel py o Jobo Bl 03,8 3l (550 plos 39, (oo Jlein] 45,500 50

29 o 8,5 o]l 4l ails g Lad b e Sl 50 b Aol & glis (] b 09 a Jos 355 by ilae (e IS

il 5l 5 g L Coglse 5 4l g 55 S Mt Camal Bl By 1o S50 "

vs




O350 051990 (59,95 (510 (6999 y0 S Lo — F Jou

QRN pus B>

Ty

Cuoles sl i 000 ‘;o)y; Sl 0yi> Goc a5 g0 4o

Dges ) g 5l ] 0P Wb a8 3%

5O AT Ded oo S O ke 5 SxgS sbo oy 4

..\...ul.u R .)L'>u| u):;u CJa...J

Siie (53,95 slo o i

poion (308 ) el < [T ML I iy 00> 0 3980 Gos aS28g0
Clde (5,05 Gos 4SSl by b 4y asl Jeub JB Wil o
OelS 0l dwloe o)lu Cwls S py ) 35w oo

KEv-XY

Slasbas ogd v ass So) 5l Sl a

cogd Jold 1) 35 mhaw Yo 5l sieS

sl el (So,85

= onaliin 0yim ook Sl (S (55,95 adlaie o oS eflse
O osile (Jb gl 4 S | 0ji> (0 Beos Foe Bl 290
3l Gee ml a8 Sy 55 5 S5 ojlasl oud 0895 adlate )
F 308) 095 7)1 gl 35wl a5S 54lo5 /Y MM
Moz b (59,55 Ges aSST byd 4 0l Joud LB Wy o
(22 1ol ool dwls o s Cuwls JBo> i arly 55
VT3l a8 058 (o0 (sl 090 (ol &5 (SiPe LAl (39 ST -
&l 05 255 (g 5l (35wl T Lol Lalls 35
0391 O s 5 JB ) (55 il Al (55 655 o5l
(o,5

039 A0 L ATt e Al 09 6065 o3l (0l o 51—
Joltr (oSS sl GialejT sl w09 (5,05 o3l )T ol alls
ydy plosl JLad gail g (i Cuslis

LS 039 WL JL 35 0ud (6505 ojluil 59 455590 5o

il oo Jsed BB 555 sl o] Lol

diz L S0 a5 0pd (o0 alS (50)05 5l (> @
b Yo7 5l it Ledl goomme gl 5l 4l

29 Jold 1, ally (oo 035

SIS S

0,2 (Bas digdone oo L YO MM Jsb &y as 55,55 sl -
call i o mmyl s b
0yie Foe dplo VOMM Sl 1S Job b (s (59,55 1y -
ol e VY mm lals

355 65 0]l Iy (S5 Bac oy o By -

Sg- oo AUS (5093 il xdg 4 bt (59,55
s SO oolaiel o b bag e o2 4 0,8 olasy a5
~SU s cossg opl adl ansls )8 oo LS o
Jlail oo ;o yiiig 9wl (o0 05800 0,0 5l 5

sl e 35Tl ail> b e a5 L5l

b S0

L.t. Wl +/Ff mm )l Juvon] o)_é:> s Os.a.t Geos Mn"ns -

35 605 o3l 1) (55,95 Bae ol By -

s b asl adls Jlail a4zl o o)Ll (S5

e 3l e

Sl (S99

ol a3l 892y o ol 5l laebsl a5 ST

‘52.!4.4&5]42‘6‘4149.:;:)5.44.;‘;\))9}

b gl sun o gob (So55>

S5 > B ras as > 5l bl (35 Bl Helre dihin b 9> aml jo (S99 4zl ()bl g e ( LS sl amli sl oya0 (S0 ,65 5l el ((F0y85 8 )las coled o

Yy




alnd 5l (MU ogae -0 Jgox

DR pus B>

Ty s

a
3)lg0 dad ;0 395 10

oy Sl o yme p0 i5e (18,5 18 cages @Dl |l (5L (S0 o]
Hlasle (gmdge b (IS O)g0 4 i alel

Obg ple 9 ) Gad age b ool jew o -
Cop sl

eyl 256 B S el -

e b 290 b g S ges -

o Sedly el s gd -

wlowwwiwy4SA.®QQL~JMQU‘.\®L-Q5ML:OQ‘$SJ)Mu‘;byiﬁbhsojbf‘)éhjﬁuﬂwy;la

Sges Al Al 150 00g0 ol 1y T wils

YA




YO°C glos 5o 5 55 s She-F Jgua

&b J&z
VY'Y kg/lit
VE/FA Syl
kg/Cm*
V¥ Sl slod
C
YEN e 4B
"

1395 oolal 15 Jseyd 5l aul SIS (35 jo IS 5L (e (081 Cews 4 6l

_0.97p,(1-C /100) \)
P

FR

RABEE

(k/Mit) yo 5 o5 5kS o 2 59,5 5 s FR

(@10 2 5 o o 2 5 il Sz

(r/lit) yud » )8 g gmadis a2 3010 les o T J&s o

CEFLL el gl aS mle JBs cur lawedl 5590 00900 C

2Bb oo VYO KRG/t b ply IS (5500 (595 0 S Olnl 552 (conldl Cundge 4y 4295 L
Al i e AT ) i il o LIS 5E 5L Jlade &jso 0 0

Ya



(Sledb)
A 3 (S 500 sl
Of \a £ Y\ Sl
°C
Vo/- VYA V- 15Y $ gl ;u‘s
kg/cm
Ll mle JE>
1Y4) RS VYRV VYYY/A & ;9
kg/m
Vet JoSse 03 Cly olard g8
Y50 °C o atm jLles jo e ahals Ve AAPC Y atm jLesd o oles! adais
Ve atm gl,ou jlisd VEF °C S sl
YVEAY (I3 4 Cod) 5 mguaio 033 OPVY glem® iy JS>
Vovso gr/lit o) atm leé g Cgd ety JK> YAA 0 KI/KE s ol b )5
Cy =355.5 J/kgk OFF°C) 55 o35 sle S
C,/C,=1.355 C,=481.5 J/kgK




(ol
s 9 s (3392 g (P guaS 33 W3 T Wygeo ;3 L g i (10,551 plR oS (sl wg,
00,5 Sl wb
9o et (owyp =V — @
ol )ls o5y Byl cnl po a8 Ghlas 4y Sl o ndy ol ewps (hjsel pazd g b ) 4,
Oilnle 03,5 pges 5 (5T 0al 0033 (6551 Gk Bl s 5l (86 coliz 4 e Wiy oo Dlilee
s 5o s ol il o a5 5 Il 38 s plaie @ lais St ool il LSS
a8l hals yheasT JLad b (35 5 joilew (900 )8 5 oud oy 050 arlss il a5 | 3l5 o5 50
O 9 e (2 mhaw g5y » et b (5 @ azsla conisd mle ol )90 40 9wl
)00 0929 yod 55 Sk e &5 cnl Gl Oliebl jolaie 4y Suzme Sy aw lg oo Iy e el
bl y
Sgduns yus yuamns a8 a6l aiepllal ooy SOl cnl eall ools lis £ a0 a5 jghailes
Cblis a5 (B9 2 b 2 3)lge 51 (S gzen il e Wb oad 3BT By 0 pdy el e
a2 oo &l Jolas
S g lad b cou caan las STy (3pe g jaiken (9)0 B L aS 5B 2 (098 )l L
Joidew g0 4 cwd aeli b lga canl oals ooy las (V-00) IS jo a8 g l5l sl eolaiul b Y 29,5
D9dse B¥ O3
& e 5 e IS 3 o5 058 ey sl el 0ish qalo S5 (g5l oS e 5 (80 el
ol S (359 5l fuder 3P g piibew (9 ST Sl (e 5 puikes (59, 00l cral ke ples ol
STasl asils 0g2g Slal olge L 5 jLid Cov mbe 55 350 5 jailen (0 jaie Canl e il
gy el (55 5 jaikew (55,0 ;9 )LAS o 15 (05 (Sl 4y 0585 cnaline (i Sl
¢ (09 4z ISO 15996 4, ) conl ad) |15 a4y wilewy jLid aldsw il b ol o a5 ool 0590 40
ooliziesl L 1) JLi3 59 5 S oolictul ,Lid ouilaly ass sl (opmle - 5zaloT) Lansly 55 51 auls 5510l
S Sl el 00l g 225 B &S e g, 5l SG

o Sgounn (3L o &5 3 s - ¥ —

Ded Coley Wb patd cblas Gl o Slas ﬁli:.ca Dged laz 35w g jaidew 31 Sl les <

AR



: M‘)
5 e oS el 5 s

A8 a4l

—

S8 s

035 9 i B

()L;;é Aiw) C"‘"")L“j

3B & pien B5b oy

D5 Jae 55 3b i oKt 5l eolitul b g 590 ol 5l = (5 900b

S v & 6 -t

Cgaro s (30 S lazr (gl 5 5l SO digei — Y~ S

Yy



(sol3i)

ol Y- o
ol eST5 Gogy 90 —
1 eST5 G ey —
LL ol Oy 0 Shmie Sygr gyl a5 iws b ol 815 g, a4 coze blacdl (903l —
258 o0 plol sl O (550 &5 5 (55515
age3l Sl ¥ -
233,18 0,287 (g1 gy dms 50 5 sages Slal3ll
3,90 yaibees o 903l JLad Sl a9 o oo Ul Wl gy s sl sle g
sl ansls 1y yge;l
SU el Oge;l Hlad aSlas o jaukew o> Jol5 bladl fyols lias gl b 6l asnls &g
AOS 2 yreske VLV 2B b bles] 380 uiles b asl cdly Gl o ks g asl asls
D38 o (Sl 55 a8
il p SN e Jolee (B3 L ()59 6565 ol Sl b 5 slagjls
i HLad ail ygesl Hlad b canlite (6,0l amio b o SO oS £45 5l sl Llid sle amin
g 0, S 0lo )0 A e SO Plas 5 plrie Sbey sl o3byo Wb
25 aeless )8 aiew fygesl HLed iSTas 5l 5YL Conl (eSS a5 plaS ,2) Vebar b
by HLad Ll o aS sla dg) g 0gd soliiwl 5,5 slabizs] 5l b ¢l sl @ l:ba-)., b a8 gl o
SLd plp o 9 SO JBlas Joos CoblE 0oL Bllasil LB glo Sl g auil obgS el a B sl wolo
sl ansls 1y ge;]

dly (i a4 pglie wib oYLl solos

Dl e ] 0 lsa o egeme 5l ol gl oY Cds ¢ Ol ceal plSn

Yy



Sl ST gozme bl 9031 ¥ — @

oS \-Y - o

g oo 0ols 18l Ol 5l oo 1 a8 (aid> b eS1y) 8,6 3 jo ol 5 joidew (o, ool 5o
Cov a5 elfe jaidew bludl 5l o6 O jlade sl p joilw ol bludl jlade j2 5 S bl
bl 5l gao o wlalp mls bluwsl gl oo a8 5 o3lail jLid adse 5|y g 09 g0 00lo I3 (Lud
2 Sl Sae a5 ok ,o 51 L 0 S o, Sl aS gl e, b asl O EST 09l o dle IS
D9 e 95 2 ga3l e

=Y =0 50 ool ol plosl sl gy 90 e caas of ST adai o SYL o Wb g adss i SO
Sl 0als SLI(Y =Y —0) 5 (¥

63,150 )0 mls Blucil 5 (S blusil (6,25 ol colilb asol byd 4 Joleo (hs, 50 b 505 ()
Og aiplgm Joud bl abl alls wls blugl a5

S i & yg0 gy = P ST (cazo bluwsl (53051Y-Y —

Sy e ) = o S5 il b S

Y¥



14

O 5y p s
.o)b 6’5,“5 JJD wl.a ulﬁ o aS ol oj,,:.!Lf Sy
iz g ol s
3,5 oo )3 Ol a5 e jo el OB 4 Jate ,S5Lis
Sdgyded s
Ol 639,9 m
ESt S
Dyl a0y auls bludl o)1 jo a8 adss jlid jo &y Cumdg
D5 g0 ol LS blusl QT 59 a\SOy)"l HLad 50 &g Sy
Jlad Jlesl 51 LS & yg0 Camdyg
Olaebol dila,
. ]

(S i @31 h9)) T €515 gozme blusl (031 Y = o S

iy

L > < v & -t 1t —

R
\Y
\Y
\f
Vo
\#

Pl b A b,
..x#;SJ,a;odljuL%)aQI)QUA,?.;S){'&,;UB)W—J\

Yo



‘?M}M)“?—QCB)}Q&O“\SL;”?)Ou).uS)JA_JT)")J‘)BOQ;MUTJ‘)JO‘))M - <
B3SO s b adss 5 o layd S8 4 ]y Sg she 0 Jog Jlid b 4 |y il - o
ot e |y Sy paee jLad oz b 5 S Ghgels 1) ey aums (il ge3T jLad pge 90 U, i
b eol O ygr (Sgy o0 o..b"j:}- o)".\J‘ a5 asles
bV + Y l%.'/-PQF}T)W“-?Q%“)U‘—ifjs)%-“)mbﬁ*i's%-‘sdis)k*?“ ) e -
DSl (WSl eS plas ye)
OMW.’)LAAAB ).SLXD- 3O Soyge 40 ‘) u]c.'aaubj.w U‘J"‘A u)y)MlJuTc.‘awb..\a)jLu U';’L’ |) Sye —D
83,8z o903 2l 30 b g col (I blasl oslgs ol alesn
Lol law B ou,m YU Iy &g 0w 50 jaiew 9,0 ,Llad 0,8 o) ol 1) Sdgponn [led alss b -2
les S 1y o o (090 Sl 5 yho @ jLad o) 090 Glie Sy B (55 Hho
Wb aws F, (bl iz a5 Sige 50 aldl cedl wils blasl suilgs ol algbe &g 0 1) ol maw -7
Ded S odilgS ae
2 Wolee jo &S jshilea >1b sla sols ;o ouds s doyo 5 (PE ) wls blusl a5 asled sy -2
(s blus) PE
(& bl TE

xVer = PEV (ls bluil)

ol @91 gy T 15 gome blusil (y3051Y -F -

23 e (Y-0) U5 b b Slings

ol ol D ygr a5 gl ol b el (Y=Y = O) ol b aslien (yg05] g, ool plosil sy

g 2 Gl ygeil Lad a4 o, 1) jLad oS (65108 alis gz pe alais o o 1) Ol e —

55,5 730wk yaejl (2155 10 5 el S5 blusl g o adais 0sS S 1) O ye 00l

w2y Aol jo a5 jshiles >l Slasice [0 ool sl doyo I il bludl a5 0gl o)y

B9 ey s Sl ol (sl
(s blus!) PE
(s bl TE

x Voo = PE 7/ (@l bludl)

2



e

g

:Mb

R

©39y9 <l aate
Sy jlid s 0
CST5 S s

loo adss s

ala,
- 3]

(ol @92 Ghey) (2 &8T5 (oo blusl 903l ¥ — o JSCi

—

L > < v & -5 -t =

O 515 g (o> blucsl 9031 F—
olds V—F— o

5ol b 00,88 ol ylie Cunl p3Y 0,5 o ojlail [ 005 o p Dy a4 aS o Jlade lid s
ol o lid alS G s sed 4T L o il y50)] Cos &S alKin jailes ez bl
L s 5l s a3sS 50 0l 0ol G slen Sl s)le 5 el Wb esliinl 9 50 Ol il Slxe (505

S walys Ll s crge STL Jslro (glsm 9925

Yy



4 oslw O.lo Sygo w1y el il gl Ceend IS pl 008 ceal ¥ -0 USUS Gub b Ol
plo jlall JSKo 50 oads ooy lid Gub (g ,m¥l SOU G Wb ol u...ab dg) .cnl 0oiS gl

9,5 oslawl g oo SE glay )l b b

:Mb

—

00 oﬁ,:.]ls Lg‘ i Oy

RENTERSRE

Hlad Lol as

ks (a3l ) o )lagSS
E R

0903 sl

Sy Jlad s 8 Y-
ooy GSe ooz 4ed V)

e VY

L > < v & 6 1t —

ke g0il ol oz b = T <515 g (Bay ¥ - U5
o303l &ly oleldl Y—F—

3,90 21 ke 5 350 )5 1) o (wgeme slop i 45 05 >l (sl 48 4 Wb el Dl
Hlid adss e joulew 5l ool z,) Ol umed 5 Of Gl p joidew @ gyl jlad Jleel Gl 5L

Gl aiad gl Job 098 p3Y Conl (S« Al F )5 yailw 45 90 )0 Oged s ZES 4 1) 905
b o8l o3 sl g 5l oolanl b alaile o
ool gy Y-F-o

aBb a0 4 Wb eesl b,

YA



led e [ O 039 5 S 5 Sl T 51 ke - all

08 Sl e 5yt 3,55k b ) s S 5 ooy -

0920 a8 g wain ) (28 0l g e 4l lapd ¢ et S 5l Iga y5 ) liebl (1 -
S a Jlad 2alS LB S L, g el ot s Gl oge3l L pow S @ Loy |
DS LSSl Sse po 1O b 1) el G 5958 45T 15 e 53 00l (ugemme slse
5 ek Yoo Lo alols 4 ()9 sl adnd algd 5o o mlaws b 0S5 O 51 1) pitenns 0)bgs -
S e |y T e g 38 5L 1, Tep 456 18 g ey saiiSTam Lo >

| Sgyen b b g (haels |y ooy cams Gl gesl JLad B, jlad ans |, e adss ol ¢
bl giahau)émﬁ.éb; oadlive (6 wlo jLid jluae 4 %Ja_b.w)a Aol Vel s s
59 e jailew a5 coul pploaims las jLlas cdl o abl alilas 0y i a5 Jyee H0 el Sl
el bl >

(S s 5 A8l s g i) S ld 1) gladad Ayl b slaies Oy of maw o alS -~
ooy ik 310 4 5051 JLid 4y s (sl sl alg) Sl oads alss O plad g al ailas ag2s
Lol (IS oz bladl Ol zglan o SWE (Al 00l

s 5 058 Uy il 510 4 85 6 oS Sl (Sl a1y o8 0lyr 5 Selg s ol b ¢
Slas lawgs oad (6 )08 aslas Joee sl s 40 il g?flc_lau.oo)f)'lg Slaias dg) 4 Ol a5 oS
CblB (238 lai jo ey jaihew ceuld ez blal lade Shled gdavw B! 4368 10 00 5
Dl Caons F-F - o ool &1l Jge 8 5l eolawl b

395 o el ) cnl i ) qroy 4 2l 0555 5ed o3l asgarme Sl etk 09,8 a5l S -0
Soye a4l dolie plo ;3 (8) alje o8 058 az g w3l STl gom G9el Gl e 5 ooy
23,5 S5 g8

Ales e 1) joukew ol loo ¢ ail eols ;) caals bluasl amibi> -3

O oy 08 pind Calsld dwlmo F-F — o
el i ol ol 00 28 CUbl aiwle (glp soliiul 5,50 Jge,8
0,68P

szXpX‘:K—T} (\_U)

to) e as

Y4



D2) (g 5 me e o o 00,558 Sl =
£ skS 4 Ol (p,2) )39 =
L las=

V- ¢ Jaor a0 b il lales sl oo =

" W I O

K o yo polio—1 - o Jgo

PY) X
'c

6 0.049 15
7 0.048 86
8 0.048 60
9 0.048 34
10 0.048 12
11 0.047 92
12 0.047 75
13 0.047 59
14 0.047 42
15 0.047 25
16 0.047 10
17 0.046 95
18 0.046 80
19 0.046 60
20 0.046 54
21 0.046 43
22 0.046 33
23 0.046 23
24 0.046 13
25 0.046 01
26 0.045 95

Slowlxo digoi & -F— o

el ool pledl gloy iiS glp sylslg, 51 g Jle o

232 Bar Oges Lad
15°C o sles

233 Bar 4 )L.MB u,«.u‘).e‘ LS‘)" )A,.LM EY o ] u—‘
(1745 Kg L) 1745 cm’
113/8 +1/745=115/545 Kg =232 Bar= ,uiles o m T JS 056

1742 cm’ : el ouds 2,5 joclpws 51 Lid 2alS al> o 3 a5 ]



: 511745 —1742 -3 cm’ = PE oyl Ll

0,68P

C=mxp ><|:K _T}=115,545X232x[0,04725_0’68X232

10°

}: 1224,314cm’
o> blil- TE

TE =1745-1224,314 = 520,686¢cm*

3x100

%PE = =
520,686

0,58%

A



( Sledb!)

(§ Wiy 51 9y = LT JLail Jomo g L o (515 9 sy 9 ()3
alas b og)y ;o 51 sl (o) ed ausly 9 Jsbo o S5O ¢ 5had (05 Cayd (sl il o o), aulS
L e og)y wad ol sl el b g ol sl oy ISS s (Fonl) Gizn 5l oo

el o o (agn gl BB (s ¢ el plo b aslE cains vo ) s SO S

00 el 12y 0050 ¢ (St Slebad (dygai bolyen (0,5 el ol o (IS5 5 gy
Al o a0 00,5 cnalin ol g9, > Ul AT 50)lse 0 o wila; g vl ALl

a 55 LI o ol (gl oad 0l g5 51 Ladd Wb cally sl b Sl /e sludly 51 eolaiul o5 1o
s ooliil 00 apnST glajl5 03y

N 0l 00,5 sz ol e 0505 5 (1t pas b ¢ 0gd oo gui @8y 0)ligd e ASL) I e
azlyo 5l e 5B 5L Cagd sl Sl am b e o b 09l atey (350 (59, e &Sl 1 S Ol 0 )

g o3l ploxil (350 gail g (o3l 5

Y



