) Sl
Jullaall daasadl Lal sad)

- -

4.al84
Al palsall S o Jllaall (Colligative properties) dasaall (ol g2l -

o ual gl dlli e BN
Ol s 8 el sY -2 el brall 8 pmladayl -]
Astaall 55 sanV Jazall 4 el AaS5 B aliasyl L3

Bl Ande Mo aaiad Leild [HH] 5 255l o e« AW Gal gl -
mualﬁ_).l.wy;ﬂﬂj

& oSl e 01 M S DSl Ge 01 M AN e adl s ey -
Gim o) Jaladl el gh b il (it Gaaag Al colall (o ApaSY i
c.l.c;::ZL;JJ Pr-tENP MJL_.).E- 2\.9.).) G:VJSJ &;LAB@_}L}.\]‘M‘M
S50 Glo Jah adiad (Cudall) Bl el ga 1) gl ol b sl iy
Adadl sabal Le g1 e addiad Yy J slaall

ot AN sl ol gl s KAV o gl lsd Al B 4l eBlel ya anyy -
(Jlaall 850 ga sl i1 22 o daing Chge

ot (NaCl) popgalt 2 )58 mba 50 0.1 M 4N die ;JBN Japs Jey -
Sabe dAlla (A oaay Lo Caaa (5550 3 g Adaandll al s&01 8 il 13 celall
A A Ganally S i Led (Sl ¢y Sa 5 35S ka) Al 5SY e
& o Gla) do desy Gige (CIF ) Na®) i 0o OS O ) a2
(Al Jﬂiy)uyiﬁwuwﬁswaua\jﬂs

um_g&!ﬂd‘)hu]:u_i\.&dy !.}l;LALaJA‘ Jatud dzanall ua‘_g;.“o_\b..
4.&\.@.“ ‘L:\S:.LQL.\:}JJAJ‘)JM ‘_.Jl:ms.“ e dae ‘a:\_'.ﬂ.l.“j dui.:..dl pablall ‘51:1_);.“ u_)_,n
Jaltaall dvanall (al A

O eedn WSS Bl Ay )W) Jaaaall Gl a0 L e (LG Chguy -
T

45



sl bl B Lalddsyy ]
dydMgJMlm‘opgﬁ%hésﬁ&h}33\.&:\.315}.:3::-
Oaliasy) oy Llaal Balall dpS @l WSy Al cuiall dia JB peas
Jslaal Jugsms@mul
U‘JcXA_ghg.u_)a.“e_)mSJP ﬁ‘flﬂ‘u}lnnﬁ_}b.\nw‘ui%_)u-
‘;.LuP JM ‘_‘5_)1_54]‘ Jaaall o8 Xy & 40341 2okl g’_u‘)d‘ prei

AUl Aaall
P = X, P° (1-2)
08 cqumaall aat gl (g s A jall [ pusll @ gana o Cam g
Xo + Xg =1 (2-2)
N ALl e ey ol Sl Sl (8 ey
Xa =1- Xa (3-2)
gle Jumad ¢(1-2) Aslas (8(3-2) Walas 0o XA dafi e g peillss
P=(1-Xg) P (4-2)
P=P°— XgP° (5-2)
P° -P =Xg P’ (6-2)

Y Aa udall (ol danaall A GalisaYl Jiay (POy — P) laadl g -
APJAJL@J\AJ\M\@WM}”MJA}JsMoJJLLM}:oJLn
il saill Je i il Kay

AP =(P°A-P)  (7-2)

Sy
APl = Xg P% | (8-2)
(S e ((7-2) Aslaa A (8-2) Ualas 8 AP dad (2 s adlly
AP/ P°,=P° —P/P° =Xp (9-2)
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AP/ POA:‘ POA"—P/ POA = XB (9-2)
Bl el izl b il SRR s AP/ PO, Aaglly -
EL.!‘LJ.A.“ LY {;l’.);‘“ )...,SM L,';JL“’:U
(e B daiay 5 cudal 5 lal el B Galiayl O ey cdlld e s -
Salall o o aciny Y 5 38 il

L?-JB..J\ PETIA gé ‘__,..Iu.m GaldAdY! by Balal ‘_,ag}:-“ Ooedl ol
Al dde yuey L_.g_)l.':._\l\ ozl o ‘:Luu“ alaaiyl .

AP/ P°, = X5 (10-2)
Al 8 ) pealliaie a0 (Se (Xp= Xp) widall ol 58l
X2=n2/(n1 +ﬂ2) (11-2)

il Jeeqlial Dl e .)'l.‘.r.b cudall Sl e Maed @ Ny 50 Sua
r Ul il e A et of 55 AV <l jadl shel e aaedll (Say
I, = W]/ M] , N2 = Wz/ Mz (12-2)

el b sadl ool 0 M« cudal )55 58 W,
lall c,r“)—'*j‘ COosY 2 M, ‘ aliall 3okl 59 2 W,
(gle deand (11-2) Albes Ay 51y e 05 Uyl
Xo = (wof Mp) / (Wi/ My) +(Wof My) (13-2)
@liall 8 wy/ M, laiall Jlea) (S 4 chas Fasdal Jullaal) Aa g -
AN 5 ) eall N AL Asadl) J 5555 4od ]

Xy = (ol M) / (wy/ M) (14-2)
isle Jeand ((10-2) Aalaadt A A5l Aol e X 4l o Oy sl
AP/ P°4 = (wof M) / (wy/ M) (15-2)
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akiaYl da shas Al geae 3obad iy Jadl (5 M Oaaed (R Al ey 61384 5
Al e A glae AeS A3 Aa cadall (g jlaall Dol il

gquB el 3y sall el ol ¢ (B) Waes (A) Lude Lyl 43 (ia iy -
Al

Ny

Xp = (16-2)

my +ny
ng = <l Y ge 220 na = el &Y 00 220 ;Qialg.:s

AN 5 gl AR A8 220 o &y -

Wy
o
PA QPA - Ny — MB (17_2)
Py  mu+ng Wy + Ws
MA MB

¢« Wp Lt candall g sl 5l 5 el jadly 050 (o8 Mp « W Of

(Saig Amb"u_)h.dbo_)m B A8l oS5 dsisadl Jdlaall 84 -
Ma Mp

AN 5y gealt Y SN Asladl yaid3 of

(18-2)
PA WM,
B
PX _PA = WB MA (19_2)
PA W, My
Jia

se osid! e 100gm 8 doikie e Aba s3le (e 1.2gm a1
038 el 183 mmHg st Jslad ) daall iS5 «22°C
22°C aie (185 mmHg) s O 5 sl .1:5-.;.‘::1':) alall A 3all
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sadl

P°, =185 mmHg, P,= 183 mmHg, My=58 ,Mp=? , W=
100 gm , W= 1.2 gm.

A kel b G il o iy sl g

PR_PA — WB'MA
Pa W, Mg
(e Jeans
185-183 _ 1.2x58
185 100 x My
- 1.2x58x185
B 2x 100
MB= 74.20
Jtia

cipdl 138 143mmHg 5 CCly 0308 3,58 ad ¥ sl Jrall
100 8 65 s Guind i)y (Rpac) b pillia e ke Bale 32 0.5gm
biall caual 158 glee @@ 0 S 35S &l 43ES) CCly s ml
- slaall (5 ta
J—adt
1O 393 ilaadl g

P°, =143 mmHg, P,= 183 mmHg, M= 154 [for ccly] ,

Mp=65 , Wx=100ml x 1.58 =158 , Wp=0.5 gm.

A Alilaalt 8 ASball 2l (e (g il
PX —-P, = WB 'MA
P Wa Mg
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143-P, _ 0.5x154
143 158 x 65

Pa=141.93 mmHg

Jia
Sl 56 53.94g Ao s sing Jslae el il (55l baraall cas -
dan e 25°C e oLl (e 1000g IS (182,11 = Sual o8
.17.51 mmHg » elall (5 il Jaaall ) 655 230 5 i yall
J=adi
;0 a3 «Ciliarall e

P°,=17.51 mmHg, P,= 183 mmHg , M,=18.016,

Mp=182.11 , W4= 1000, Wp=153.94 gm.

A Aslaall 3 AL a8l e jiny gadlly

We

PE—PA: g Mg
Pig mA+nB _Wi_‘_&
M, My

e Jeani Ll
17.51-P, - 53.94/182.11
17.51 1000 4 53.94
18.016  182.11

P, =17.42 mmHg = 0.00531 atm.

lelal) Ak (B £l Y -2

GO sl haie muay o0l As ol Ll Jila e da 0 el -
T Gsbae oo il Tacdl 5,8 Laie) el Juiuiall Usbas JL1
Aaly s
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AT, «m (20-2)

AT, =Kym (21-2)
g5 oo ol e dad adiaiy Y gall GUAY i 5 K Gapa Cus
Sl
:W‘SJ}A“;:GQN‘M‘ tu'a_,os.azu-

AT, /m =K, (22-2)
ADY (e  axd A0V gall o Cun g

m=(Wy/W;) x (1000/M;) = (23-2)

dlal caddl 055 2 Wy ol s
a!-_)a-“e Gl O 2 W,
I 5l o550 b Mg

e drand ¢(17-2) Uataall A (19-2) Vabeall (o m A o g xillyy -

AUl Aalaali
AT, =Ky (Wo/W)) x (1000/M,) (24-2)
A gl o il i 3adl (sl (omed (e At Al cya s
M, =K, (Wo/W)) x (1000/AT,) (25-2)

8 )YV Aga glaay A ggan B2l L 50t (0 0 Gasad (S 4 ey (l3Sa g -
el (0 Ao lase ApaS 400 Al udall e Aa 0
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Slpdall e d2a] GLlad) Adasd 3 g W8 Y ol 655 doladl llal) dalss -
(2-1) dsatlasia i

5 1 biua aie Gl dhai A Y gall g Y Sl 6 2(2-1) Jue

Obladi ddadl | 3l il
(oC) Kb e
100.0 0.51 Water
78.4 1.20 Ethyl alcohol
80.1 2.63 Benzene
34.6 2.11 Ethyl ether
61.3 3.77 Chloroform
56.5 1.73 Acetone
76.8 5.02 Carbon tetrachloride
64.7 0.83 Methyl alcohol

Jutia
(128.17 s uiall Widg) ol (e 0.5126 gm o 5 Jslas
bJMQUﬂlM&L&&JJ]Gb:_\Juyﬁ‘ MJJE&J‘Juaﬁogmsaujm
o A Jsgae e 92 0.6216 gm Lo s s Y slas i 0.402°C
0.647°C & 4 el Akt b g i )Y Y slae Janil o2 candall 438
Asgaadl Gl Aol 555
Jeall
e aad cihanall e

ATy = 0.402°C, w,=0.5126 gm, M,=128.17, w,= 50.0 gm
AN AN 3 AR aB) e sy gl

Kb =ATb Mz W) / 1000 Wo
(e Juasd
0.402x128.17x50.0
1000x 0.5126

K, = 5.03°C/mole/1000 gm of solvent

b::
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5.03°C/mole & Ky dad o585 0Y5
1000 gm of solvent

W, =0.6216 gm
wi=50.0 gm
M2 =97

1000K, w1 _ 1000 x5.03x0.612
AT, .w2 0.647x 50.0

M2 =96.7

2__-.“

S
iy ol (e 75gm (of QA CIA Ge 2.44gm e g5y Jsdas
Ky =0.52°C b lale 13all L350t o330 Gasa) 1 100.413°C e
e Jall
O aad wcislanall (5

Ky =0.52°C, wy,=2.44gm, m=128.17, w;=75.0 gm

AN AN A Al a8l oy gaill
w _

m =K. T 1000
M, = 0.52 x 2.44x1000 - 40.96
_ 75x0.413
Jdia

i elall e 240gm 2 4.80gm e iy Balal Yy 5all G 3l sl
Ky =0.513 c5n 1 danua dic 0.65°C die I Y slaa

1=l
u‘ Jad «Sldhadl 5a
Ky =0.513, wo= 4.80 gm, M;=??, w;= 240 gm, AT=0.065°C
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AUl Alataall 8 AN a8l e e gailly
Mz =Kb.W2. IOOO/ATwl
M, = 0.513 x 4.8x1000 =157.9
240x 0.065
Qi) Al b oL Y1 B
Ladie g ¢l g aall adbiia 8 Bl 350 ja dayd &85 5 Laaie -
Ol B L Tagy (5 pal) daaall ace Jilall iy s (5 gl

3l all da jo Ll o Jildl e Akl oy y2d (S clld o g By -
_aliaall Lﬁﬁﬂwl&&w@&ﬂ\ﬁat sl Laaie AW

Laiha 0583 Jstaall (5 i) Taauall o6 (2-1) S 3 peainl 5 8 LS5 -
sl ciall (5 Al darall e J80

soloal dajay oA bl op ABMall ping gglall iaial -
Ao sn skl darzall (p AENA 160t taial) e Laigy i) il
DS gl Caida Jslaal 51 all

Aadi U 55 T Ly (A cadall Glile 3das dae3 Ty 5,1 ol 4 o -
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~0r )08 Aalas Gubly T e Jalaall gl baall g Py Ly
A 35 e Jemns Jlaall s tadl il — il le g 208

L —_
tn S0 Ly [T TOJ | (26-2)

P R|TT,

4_3‘.‘3.‘;:\.]:3.\.\4:-%Ml_ﬁ&ﬂ%)Yﬂl@lﬁ‘iJ‘ﬂl:Lvuiﬁ_};-
T 33b5aall

T-To = AT (gbladl ks aels,Y)  (27-2)
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P R |TZ

ol A U 31 ity 059 (il e et 22y
il y Jiladh oS aie 35 adl da s oa Jid Agall ol AbE
a1 Az aie ol Wl Al B

On JS daaca Jgally e g ol Ollall Adads bl paddundl Sleall (pann s -
"MJ“ J "O I_I :“-’"
AHvp AT,

-Xy= - 29-2
2 R T2 (29-2)
2
ATb= R.;ro . Xz (30-2)
Ohle Adads B gl iy Sl el uSH G Al (Jaad 8 -
Jslaall
o S

wadlols owy
cudall Y calcadl aldalt o9, Wy
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Sl Sl oo M,

Gl Gl o550 M,

Al 38Nl X, i) oy el Sl ey g -
i,

X;= (31'2)
n; +n,
Ny <<nm
Xz':'- El—2-2(‘\7‘.{2/ Mg)/(Wlf M]) = (Wz/ Mz) X (1000/ Wl) (32'2)
n,
2
AT, = Lo w2 1000 (33-2)
AH vop M2 wl
o
2 1000
AT, = Vg Y -
Tp= K, 1 il (34-2)
‘ Of s
2
Ky= 20 M2 (35-2)
AH.op 1000
P
2 1
T = . —W__. , — 36-2
AT, 1000 Ky . == — (36-2)
ol
1000K,. w2
- 7-2
2 AT, wl (37-2)
(O G

Gl el o M, el gy owy
oladidkas gelw,yl s Ky ocewddlds owy
este deani (dp = 0) rines daiiall g e el jaf 13l -

56



W = aul?
S17 =8 JdT =- dX 38-2
( ‘ ! ) { o, i (38-2)

(£)

(AS 4)dT = - [a; } dX, (39-2)
TP

1

daail) Al b aliddyl -3
Ol e 48 JKTg A g ST Ll o} (S 2eadlt AdaSs 8 aledSYY
Ol Aads 8 o i Y

b g (Jglaall a.qsa_wqop ‘E;o;_ghﬂgéaﬁmﬁesma%m Ao -
Ua\.u..\\}! faa ala 0 dus «\.ﬂ.ull aJ'LA.“ du.qS ,_,_lc uatm‘g\ bb i 5 (ATy)
Ol Aaasall ot il e dualdll sl of Cua g Ahal Baldl AiaS BaL
10l ! o(m A0V sl S8 e adini (ATY)

ATy «cm (40-2)

ATy = K¢ m (41-2)

M AV gall aladdY i o Kp candiill Sl (8 ag Cus
(o Grand AL Asladl 3 (19-2) Uslaal) (1o m e (o iy sailly g -

AT = K¢ (Wo/Wy) x (1000/M,) (42-2)
Al e (M) U ggans Bl Sl G5 H Oaed 08y ASall Aslaall (pe
Al
M, = K; (Wz/wl) X (IOOO/ATf) (43-2)

Slpddl (e 20l Ky
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Cibgdall ce ddad Kp 2aail ka5 3 WY gall QaUAIY) Gty Jaadll Al (2-2) J5oa

K; danill ddaks dall
1.86 0.00 slall

3.9 16.7 | <Ll jaea
5.12 5.5 i
37.7 — gdals
20.0 6.5 ] (St glSi
7.27 42 Jgdadl)
37.7 - Crllids

Laall Akads B (el ABda puds

obadl ALl g Abiall AMal oS5 aaie A 3 50 jadl Aa ) & eadl ddadi -
sl Jaralt i

Adagill aie il Aboall 5 ALY Alall 3 Gudadl (g el hiall Sl -
(2-2) S8 A uage 0 LS B

ool Lagd ABLL 5 bl Alladl (5805 B Adatall ALdA2al 3 T, 51 el da 3 2ic -
odall daad ddads Jidd il 5 jladt daaall

it cudally aladl @l Jad Lty o8 Jglaall 5 il daraall iaia -
Ao ddial sty alal c_)gl'ai c-aﬁd_,hnﬂ L;_)\i._\.‘l\ Jaaall iia ¢-1='L33£

dand 418 0 T o8 g T o2 9 L Adaddie 55 s 4a 53 2ic D ddaidl)
Jslaalt
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1 ! i Jolaall
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| |
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T, 4 L
§

51al dx 2 — sl el iiaia 1(2-2) JS4
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BNl Jaed AT e A b aliasy) -
AT=T,-T (44-2)
RIS
AT X (45-2)
- = N .
Y 9o 320 ma Lo phe Lol QoSS saadll 4kl A @iyl o) Glea
il (o Az e 3 A0 Al

3 =il g g 3
AS. e = Al vap (46-2)
Al Al gy 1 (1) oSl Sl sgalt Joay ) Jglalt 3 -
w=u’(T,P)+ RT £n X (47-2)
{%] .y (48-2)
X, |1, X,
AS,p dT  =-— RT &, (49-2)
Xl
AH
*® 4T =—RT dtn X, (50-2)
4
AH
din X, =~ ";P dT (51-2)
RT
:L_r\:' el ALl A3l d..alSll_,
T AH
fdtnX;=- [ =22 dT (52-2)
i, RT -
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AH
tnx, =22 |l 14 _ o (53-2)
roblall Akl h o1 )Y
AH
vap AT, (AT, ) = (54-2)
R TT,
waddall J glaall
T~ To, fn Xl ~ fn (1 - Xz) (55-2)
Ry — X2
pi? = uf”
dpt® = du®
"
n? =£(T,P, X)) (56-2)

o(T) 3l da s o el sgall adiny il Ciiall 3 o sinas -
agadl adiey JAG baall 4 Wiy (X)) Jdsbaell S gl ¢ (P) il
siaes o P) izl 5 (T) 50 sall da ps o i iLaSH

n =f(T, P) (53-2)
G Lo Ao Toliy AN Y el A4S Sy g -

() () (£)
dpl® = [a—”l—} dT + {a“ } dp+ [a“ } dX,
or P, X, op T.X, aX, T.P

() {v)
¢ @ = [ g [P (sa
or |, oP |
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U A jadt A ¥ galh (a9 5800

) v
[aﬂl ] = SE ) (partial molar entropy) (55-2)
P

oT
Al s Y sall analt
ou™ —(v
) l: gle :| =y (partial molar volume) (56-2)
T

Al A da ol ALK 80

— - (&)

du® =—§7dT + Vi”dp+ [a'”‘ }
ox, T.P

¢ du® ==8dr+ v dp (57-2)

e Jeani ¢l iilalaadl 3 sluss Jic 5 -

Si7dT + vi%ap + F‘ﬂ} dX, = $7dT+ Vi dP (58-2)
TP

1

o

oy - o —o @
S8 dT+ (V- Vi dp= - [a“‘ } dX, (59-2)
1 TP .
RTS
= 60-2
" L,.1000 (60-2)
R = 1.987 cal/’k/mole
To =273+100=373%
L, =540cal
K, = 1.987%373x373 _ o 1000 (61-2)
540 x 1000
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S AV G Ol gaal e slall Sy JUETH Jars sy o) 331 die g -
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- 7)) et Al ey o staall (55 sansY! Jaraally o 5!
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slall (M) sV st 2S5 ae Lo Jsladd (1) 50 5anYt Jaball iy -
A3l
moc M
1=KM (62-2)
Aol da Al (K) culill jlaga yiieg
Cun (RT) dusbne (585 Culdll s daf (8 cdiaad) Jllaadl s by -

Adllaall 5t jallda o o (T) 5 o jlall plall CulBlt 8 (R)
U‘l aa Sl L;)'C'J -

n= MRT (63-2)

Aga shray Bakal el (sl Cas (S A ey Al Alsbaadl e -
(BomSI A Sl 0 5091 3 o gall Aalay ) (55 sans ) daioall

= (n/V)RT
B
V= nRT (64-2)
Unlae 425 A 5 MU gp Caild Adlas® a6 A Y LS ) sa A Aslaall 5 -
LS el
" sl

(e 5.25 mol & <l mae il e 96.0 gm AL piesa Jslas
o cual | 0,161 atm. @l 60°C e g A ddain (pgl ghall
die (0,184 atm. s Sl (1ol ghll g sl Jaxall b Wle il ‘;_u");“
.60°C
sdadt
1ol aad clabanal) (e

P°,=0.184 atm., P=10.161 atm., nl =5.25
A Aslad) b RSl 2} g yoay gally

POA-P/P0=X2= n; /(1’11 +n2)
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0.184-0.161 /0.184 = ny/(5.25 + ny)

0.125=n,/5.25+n,
0.125x5.25+0.125n, =n,
0.125x525+0.125n,= 0.875m,

n,= 0.75 mol.

n, = W2 / Mz
M2 = W2 / 1y
M;=96/0.75=128 gm
bl Adads " U Yy Al Gl G A5all (sSalind ga AN FLELEN
Ore L8RS (S IRl 3 50t Sl g cladall AdaBy 8 165 HY1 (0 38D -
A Lo g il SLde Y1 (B ARV e ASaaling g oo sheal
L Jsbaddl o813 -
X, << 1 o daal litae Jsdaalt 1813 -
_}Lig.“ ‘fﬁ.n.a O L.J‘.):’! A g4 sllaaall .L:i.;.'a.“J 3_}‘_};.“ a_'_s_)é e -
J.:\SA_, L__Ie.l-a.u d‘JLm.'I'lJ
Vapour ~——  liquid

g2l Lghun il douaglh (8 udall el agadl 0068 I FY) e s -
ol el el Cainall 8 caplall el

- P,-P
tnToc _gn Pepnf1-PoPi | B (65-2)
P Py )
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