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1. Introduction

pHoenix Nitrate lon Electrode: 5890l A4 nitrate o]>& W=, s A ebs] A4 o
2 A5k ol g5t

712 &

1. pH/mV meter =& o] meter
2. Semi-logarithmic 4-cycle graph <°] : MeterS mV modezZ A}&3 Ald= HAYIAS
a8 g Qe Fo] I8
3. A4 wxb7](magnetic stirrer) & wHE7]-8 24 =] 7] (magnetic stirring bar)
4. pHoenix Nitrate lon Electrode, Cat. No. NO31501 (71 = Z.9),
pHoenix Nitrate lon Combination Glass Electrode, Cat. No. NO31502,
=2 pHoenix Nitrate lon Combination Epoxy Electrode, Cat. No. NO31503.
5. pHoenix Double Junction Reference Electrode, Cat. No. 5731429 ( NO31501& A}-8&
A%
- junction?] pHoenix Reference Filling Solution, Cat. No. R001011,
2]F- junction?] pHoenix Reference Filling Solution, Cat. No. R001044.
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2. pHoenix lonic Strength Adjuster, 2M (NH4)2SO4, Cat. No. NO3ISO1.

Az WH o 1000 m¢ volumetric flaskoll THTE WX A9 ammonium sulfate,
(NH,),S04 264 g5 98 F Zg29E 5350 uAE Hou, FHFZ FA
27k A9 Sekade] 54 dol ATE oY M 50N &as Y
AlZ1t}
FEgNolt} A8 100 mlol ISA 2mE 3 7}8ke] ionic strengthS 0.12M % 9H3=t}.
3. pHoenix Reference Filling Solution, 0.1M (NH4)>S04/0.01M KCI, Cat. No. R001045
(NO31503 epoxy combination electrodeE AF&& 7 ),
<2 pHoenix Reference Filling Solution, 0.1M (NH4)>SO,, Cat. No. R001044 (5731429
double junction electrode =& NO31501 glass combination electrodeE A}-&3 7).
4. pHoenix Nitrate Standard, 0.1M NaNOs, Cat. No. NO3ASO1.
Az W : AL volumetric flaskell 75 WHHE A9 sodium nitrate 8.50 g& ¥ & &
gt s EE50 dAE SUAu FRTE ZHaIY ZAFEMA A9 Ees
Ao A4S 42 5 AFE g W EEoA &S T
5. pHoenix Nitrate Standard, 1000 ppm NOs ™', Cat. No. NO3ASO02.
Az WY 0 NaNOs 1.37 go.& (5) 5dd WS o] 835t &d& A=}
7. pHoenix Nitrate Standard, 100 ppm NOs™ as N, Cat. No. NO3AS03.
Az W 0 NaNOz 0.61 g& Wol 919 T4 wiew &9 Az
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Combination A=o|u 7]F=d =2 fill hole H}& o}:HFE714] filling solutions A-&-tH(H3 7]
FHTES AFEE o= o] S APF). Nitrate membraneo] @I YSA R 7SS
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Nitrate A=< &S A 7H59 B#A3F 49 10°M nitrate solutiono] R#sich 9@ 7]7F o
2F o) A=< B9 A5 membranes AlF skl HxAIX & d59] Eho
=7 (protective cap)S 7]2t}h. Wk filling solutionS thA] A& 4= dtbH combination A=
o] JFEHT RE(EZS 7|FEATF 9% chamber)ol A filling solutionS il %= filling

hole ¢l 7]&t}.

J

XeN
9 Apele] £E7L 1T Aol
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3. A8 4L JeiA AT HEE AojFErh. AM | fA9 LEE WEA7] 7]
TEe S AT BE vo]A et wgky] Alelo] ~E|RE 22 AAAE ol olefg JTF
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4. THTE AFES 2 Aol AFHst dx:AAY 29S W] 8 ARsia dxd
Tolg ARg3iTh

5. FFgdolt} Ago] AFS ¥S w W(membrane)ol| &7]1WE&o] glEAS 34 ghelsitt
gk F7Eo] W AS AS WS A & Wo| FUIHES AAgT

6. ol AI7I7F F A =E FAS = Aol A=t vee 249 RFELS FH|gh

7. o] WAl s JFE W Ae A=) Hgo] =ik oY@ Apel of 5% ¥
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S A& RE82 8o FEfolofof dth. {78 vi= membranes &M 4 S
gk o}ue} liquid ion exchangers F=& 4= lom= & o] 23] qUA| ofof g}
Azt FEENL 40 T olshe] 2 2melA Sk gt g 2%7F 1CAfolE 7
G oF 2% exp7p AR

G el WaEdo] glojoF ghrh. whef Ejgvhd wefEdel AE WS o83kl Al
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Nitrate ©]-2 A=¢] pH B¢+ 25 7 11 ojt}. woF AJ8¢] pH7F o] Y-S Hojuthd 4t
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Nitrate®] X+ ppm as sodium nitrate, ppm as nitrate, moles/liter, =2 t}& FL W92

=
AEot
T 1 o%E vk W 94
ppm NaNOs ppm NOs™ moles/liter
850.0 620.0 1.0x1072
85.0 62.0 1.0x1073
8.5 6.2 1.0x10™*
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Nitrate o] we} 10% 938 HAA 7= Soeo] ¥EE H2d] 7|23tk o] &o] Lo
EAFTE A3 AR AEetx] B AU, A drift, & SHL

# 2. Nitrate®] Fxol we} 10% A5 LA 7| & FalEde] v%
[ background lonic Strength : 0.12 M (NH4)2.SO. ]

1 & 2 (moles/liter) 10°M 10°m 10~*M
crt 3.0x10™* 3.0x1072 3.0x10°3
NO,™ 7.0x1073 7.0x10™* 7.0x107°
Brt 7.0x1073 7.0x10™* 7.0x107°
CN™! 1.0x1073 1.0x10™ 1.0x107°
Clos™ 5.0x10™* 5.0x107° 5.0x10°°
It 5.0x107° 5.0x10°° 5.0x107"
Clos™* 1.0x10°® 1.0x107" 1.0x10°®



H-3j) &2 (ppm) 100 ppm N 10 ppm N 1 ppm N

crt 7600 760 76.0

NO,™ 230 23.0 2.30
Brt 400 40.0 4.00
CN™* 20.0 2.00 0.20
Clos™ 30.0 3.00 0.30
It 4.00 0.40 0.04

clos™ 0.07 0.007 0.0007

Chloride, bromide, iodide 12]3 cyanide®} 2 Wal&Ed-2> A& 100 mlo] 0.5 g silver
sulfates H7Fste] AAAZ o2 AAT + St

Nitrite "3l &2 S A5 100mo] 0.3 g sulfamic acidE % 7}3Fe] A A%}

Wl Ed = oFalAl 283l carbonate®} bicarbonate: sulfuric acid® A|£¢] pHE 4.5%
g state] A A gt

Carboxylic &°]=><2 A& 100 mf°l 10 g2| aluminum sulfateE % 7}8}e] A A 3c)

o] WAl EE AA PHS AERY ofyet RFE A% F s

ek d=o] AAE ¢ (e Wl xFEo] Adny A9 ¢l= grol A% Wakal 78]
=g "l olelg Aol HH5S FHTol 308 ¢ WolFil nitrate XF
F @7k
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Aol 71%7]+= Nernst equationol A factor "S"Z UER L
F4= 2] W] wE o] 249l 7]=7] ghelth

ghef xe] wedo] o] 2ol ALk nitrate o] & Ao 2% I 0740 T olh
w7t Ao w Ry 4Es] "Holx dvkd FE@AIZbo] 1A F g st
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3. 2o wE d=5e] 7le7] #%

== (C S

0 54.20
10 56.18
20 58.16
25 59.16
30 60.15
40 62.13
50 64.11

M=o 4S8

Nitrate F=°] w®sld wW

mV/decade®] 7]&7]2] A AME& 2

A= A9 okl 99%el] musl=d Fadk A7 S A 7S NS 1x10° M o] A+
I

nitrate F5=0lA 13 olWolARt AE A Foll= H o] L2edh(2H1 F=E).



13 1. NaNOg¢] ®isgtel] mt& d=9] 7H3 ARF

+50

10°“710°°M™

+75
electrode

potential +125

107~ 10™M NaNO
(mv) )

+175

+225
1077 10°M NaNO;

1 2 3 4
time (minutes)

HdE oA

<73k sodium nitrate &N A A= HAE3HAE &9 FL7l IM ol H4d Agoltt. 1
U =58 o] g ool EAFTE e H7l 1.0x107'M nitrate ©]Fol A HEEH
S WAtk VEAFA LAEE A HEF HAet do F& At A& 9FgS T
o 92 & FEE EAT w A= membraneo]| FdE Tt olelgh @A o] &3 F
SomBE Az Q9¢lo] HEE 1.0x107'MI 1M Alo] 9 A]EE =437] oA 4 & 5
3 pointdll Al HA=S BASAY ARE At @ xR HAEMe A9 #AEE
F-Ho] AFE-E = ion exchanger?] w2 &3)|o] o I3 % =t 91 W$e w9

nitrateol| /] A A 733 o] &3¢l 78S Hlwale] HolFEth 10°M NOs; (0.6 ppm as NOs~
ojglf A= W v SAWYPS o] &gt

[uy
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pH &3}
Nitrate d=9] 2% H9= pH 2.57 110]t},

A =2o|] 40O
— T T o
Nitrate A5 25 ARelA A4 29 62 H% AHET 5 Ak Abgel we} 4% 51
of W w2 wxh £ Ak BgARle] Fbea mARAe Vg7 e Aeol

=ol 2ntEA FEsh=A dotr ] flste] 7erE g
jA 71¢7)E BE 5 271 10819 Zago ©
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1. pH/mV °]-&

1. 150 m¢ H]o]A | ZFHS 100 mlé} I1SA 2 mlES Yol A uuky] o] 2elsa dAd &%
2 AETHEN A). Meter’k mV mode= o] =AE Fstal d=9] 2925 &

of @EtSAste et &9& AlS AolET.
2. 73S A3l 0.1 M =2 1000 ppm nitrate 3% ot
of 73ttt Meterol] IAEE mV gho] oA IAH 1 3he 7] S 3t
3. IS ARESte] flold AREE FURE nitrate &
(Al dar ¢} ghol kgsiAd 1 ghs 7153t
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4, F 729 3 zolE gt fAol L7k 20 T 25 Teke 71A SellA 56 2
mve] zfolz A=to] &utEA AFaeAE & 4 Utk wheF Aol Wt o] Jogs
glojd A A A eks g
71&71 s%7F 100 = Wsts o vehs d9]e] wske gojeh
2. lon meter ©]-&

1. 0.1 M =& 1000 ppm nitrate ¥F8&NC 2 serial 34 WHS o]&3lo] F&7l 1082

H3lals WO 129 npitrate Ta{NS FH| S}

2. 9lellA FHgk 8N F Fevb W B4 100 me 9 ISA 2 mE 150ml H]o]A o] YW=
o} S9S AHuNbr|E AAHSHA AHojFa fdo o] ERES YEtH(EAsie
Fetol . &HE A& AojFE=r). Meter’t 5% mode= o] EAE st

3. MeterE® =A3 FF8No Fio] W31 meter A|F3|ALY Ao wahr] o] &
memory 2 LA A 71th

4. AFE FHFE AFHs] AxA0G

5. 150 m¢ H]o]A] YollA FH]|T &M = FrUl =& FFLN 100 w9 ISA 2 mE ¥
= 5}H A o]

x})ﬂ“ﬂﬂ‘l—7li OE]X s} _g_oﬂoﬂ _'lo 17218 B O 191

= ET L= 3w

A=
6. Meters 543t 8N X 9531 o] FHS memory= LA A 71T,
Meter A|Z=3|ALe] AwAe] weba] H=9] 7|&7]E ¢&th 71&7]7F 90-100%°]H Shl
A S et wek 7] 877} o] d9S W\ﬂ%E}L TASAYYH &S 2}

g¢] lon meters ©]&& 4 7171 ARl A BAYHS o] &sto] VevE
3

Nitrate | =& &4
; AHS5AA = pH/MV meterE o] &3t 499} lon meters ©] &3 4%
Mgt EFE Y o]2A7]E ISAE RHE o2 Folth AR HFEEN Y 2k Folof
Ela=
1. pH/mV meter o]& (* St S<ole &S AL #olFtt)
1. 0.1M 32 1000 ppm<] EFL NS serial 34]8te] 102 M, 107° M, 10™*M, =& 1000,
100, 10 ppm %8NS FH[g,
ﬁi%oﬂ 100 mﬂ% ISA 2 mE F7bstch wkeF AJ79] o] 2417]7} 0.1M ool Al 7o}

o
R
3

=]

ppm)S A g7 = A sHA Aol
Meter’} mV modeZ o A=AE Q1 §, &l A9 EHES Y=}l Meter?
a

ppm)<S SHFi AolFEth SHTE A
Zo g AHste] AxAZ = =t Meter] &&= ko] @A
W omV e 71 S8
4. Vg FE7F 2 (1077 M F& 1000 ppm)S
Hsle] AxAIZ &, o Ao ERES YETh Meterd] ¢l o
= 7153,



5. 9JolA dojX dataZ semi-logarithmic graph £o] 9o F2(7}2 F-Z13H)e W3}

02 mv(AE )2 BA8ke] 28 Z2 23k 1.0 x 10° M(1.0 ppm NOs™) o|3t= 1A
FHE Al T o] HRolFelHY FHL e o] F4 PEL mETh ot
Sy 2 QuHAQ) wgRHol.

49 A4 FolA wAFNG P P FE§olo] Basith uAY FRAAE 57
point® A7l st 919 EEent ve gEgolon Sgach A FRolA:
A 24 RS olgaT MAE RRAAE HE Sue) 24w oga

6. 150 m¢ H|o]A A& 100ml<} ISA 2mlE
STHITZE AT EHES AF & AxA

ul
<
grol HgalA™E mv g& 715 BASHoRRE A8 vEE i

7. 43S 223k ) wAslel Btk LEEL)e] WS} gtk 21 ael 27 =9 %
Fgolo] Ao ERES Pl fe gol gaAM 99 WA 3el4 5E g
3} HwEth F gro] 05 mv o4 Aelsk WAL £xsk Ao ofd A% 91¢] 2-5 B

BT
W sle] Ad, A2 RATAL N Fu .

219 2. Nitrate =2 BAA

+30

+70
electrode 10-fold
potential +110
(mv) ~56 mV

+150 L

e

+190
+220 - (ppm as N)
// 1 10 100 1000
- | ] ] |
(ppm as
1 1 100 1000 .
10 10 1y 14 10
NO3;~ concentration (M)
2. lon meter ©]-&

1. 0.1 M =< 1000 ppm nitrate X8 NS 3Aste] s = AR Feo M=%
nitrate XF&HS 27k FHETE 150 m¢ HlolA FAE FHIste] 9o EFEE
100 mE 7}z 9l ISA 2 mlE zHzte| FH7hsioh

2. flollA FHE T 2EEY F WS g RTE8dS AHuNty] fo el dAS
e 2 o]l Meter’} 5% modeZ QA E Folsi),

3. A9 &
4. MeterE nitrate =89 »ro] W33 9= zto] oFA3AH meter A|Z3|Ale] A
Ao wpelA] memoryste] kS LG AIT
5. THTE A9 58S Al A
o

A7) glell FelEal AT SR AofF

Ts &9 et

BN
>
al



7. A5 EHES &0 B
8. MeterZ nitrate 589
PA el wekxs memoryste] #k
9. 9 T AEE FAT Aol Al
£ x3she &l Yol meterd ¢
Al meterol] B} #hS A AT
10. 150 m¢ H]o]Ad] A& 100 mé} ISA 2 mE ¥l A4 wwk7] 2 Ao},
11. A5E At AxAZ & S99 A= #5858 ¥ o1& ghol tASAH meter

displayZ5-E] 2% w2 s},

Lo w1 ¢l o] HAEAW meter A|Z3|Abe] A
° 77

HAFS ZH54 100 meeF I1ISA 2 ml
ko] oA AW meter A|Z3)ALe] A Ao uwt

12, AFS 247w oA RSl vk eR(de)e Wl gk sbgstel 3 Al
ETgdo A= EHES Y el gtol Hgall R fo] A 304 7]=H w3
Hlugkoh, 7 Fte] 0.5 mv o] 2}017} UAY 2571 Aol ofd 9 9]¢ 2-8(9) ¢
AE WHESte] A8gsity, A28 RASAS ojd sk

¥ o|2H 9] Jon meterg o83 A5 7|7] AwAe] A3 HAYHS o]&3te] V|&V]E

3ol gt}
U2 552 nitrate &4 ; pH/mV meter 2|-&
o] WL o] 247]7} 1.0x107° M ©]dte] &ollolA] o] &¥tt. whek gele] o] &4]7]7} o] KT}
=31 nitrated] A WobdE Al 29} H]S=e 2o HALMNS FH|EE S AYsta e WS
01%5&4

. ISA 20 ME FHT 100 M= 3|4 gk},

2. $lolA 343 ISA[0.4M (NH4):S04]1S 7+ A& 100 mY 1 mé® FH7bete] 2+ Alg9
background ionic strength& 4.0x107° M= gk

3. 01M F#8N 1 wE 100 M= 3]A5te] 1.0x107°M NOs™ £9S =13k (moles/liter
2 A3 45ol). ppmez SA3= 9o 1000 ppm F=EN 10 mE 100 ml7HA] 3]
Aste] 100 ppm NOs™ =89S FHlgth Algs mjd A= F=8)3),

4. 100 m{¢ volumetric flaskell (1)ol4 3|43k ISA 1 mE YL
7HA Atk o] &9 150 mé HlolA &7]aL AAuEH)E o] &5t A3 Hrw &

ae ATt

@A =3 17 FI () 5
M NOs™*  ppm NO;™*

1 A 0.1 1.0x107° 0.1

2 A 0.1 2.0x10°° 0.2

3 A 0.2 4.0x10°° 0.4

4 A 0.2 6.0x107° 0.6

5 A 0.4 9.9x10°° 1.0

6 B 2.0 2.9x107° 2.9

7 B 2.0 4.8x107° 4.8
I3l A = 1 nl graduated pipet
3l B = 2 ml pipet
gl - Z=FHS 100 S He %] ISA 1mlol] 1x10° M 3S 100 ppm FE&NS Hrheoh



6. 4% Fi13te] 1.0x10°M  Z& 100 ppm EFENS Hvlste] &8 Fulgi

7. Meter?] 9= gho] orAiAA 1 3hS 753t}

8. 19 294 ¢} o] sL(tEF-2agH)l e A5, mVAIEF)E
semi-logarithmic graph o]l XAl BAGIAS T}

9. A5 Mg & Az,

10. 150 m¢ Hle]A| A5 100 ME Y¥il W FX(fdA 3l4ghe] ISA 1 mE FH7tstke] =}
Augk7| 2 AojEel, Ao S &9 Yil Meterd] ¢ gto] b3AE mv A
AE 7=, Ge TR BHAYIHOREEH T

el 91 378 WAS wHEalo] B

£ 2] nitrate & ; lon meter J|-&

)
oz
e
tlo
k=)
il
v

lon meter®} blank methodeS ©]8-3fo] AWt o2 nitrate S0 Fo

6. M= ol 2

=
A

r

o0
= —

=
S

Nitrate =< nitrate ion exchangers *3 5714 W(membrane) 3}t =3}
i+ liquid internal filling solutionS 23 # TdEt ©] membrane®] nitrate
o2& st &4 HET wl membrane *}01011*1 A97F wAag. o] d=9 A=
pH/MV meter =& 593 o] meterg o]&3to] 44T 7|+ delol st SAHHAT. A

=

H H$lel sl Fsli= nitrate ©]>2] &= Nernst equationl] 2]&] A Ecl,

m

= Eo + S logX

where :

| A= A9

I A=)

9] 71&7] (~56 mV/decade)
ol

N

o A nitrate °]->2] &

m

1
N
o

HN

m

0

N

=z

=&
g5, X &9 YA free nitrate ©]22] Al FxE Yepdth A nitrate 5 %=(Co)
£ free nitrate ©]2(Cnet ZHAY 22 FA Y nitrate °]2(Cph)2l Folvk. HAIFL x4

free ionol| 7t 723k 4= Utk

Cf = Ct - Cb
Nitrate ©]>2> 2 7}X] okt &S FAst7] wZol free iond L& WA o] st ¢

Ste = S AF(y)dl 98 free ion % (CHet ddF )
X =3 Cs

- 10 -



FF® Age AA o] A7, 1 ol oFEET

Cog g 0D ZNI
BV VT
| = 1/2 SCx23
where,
Cx = °| X9 5%
Z = & xo| A3}

g5 AFE €A% & 5=X) = w20l v g s

ol M7IE ¥x U Foz {FA87] £181A ionic strength adjuster (ISA)E A=} XF
golo] Wojrh.  Nitrateo] sl A@a ISAE (NH.)S0q0th o] &9 o]9jo] tha &oe
ool £ ool nitrate ol 2ol e o] S-S WA Gk 1ISARM AR
% qlek,

tgo@ 7FATS wes oyt arh. Ax A= A (liquid junction potential)= TFE %A
o= o]FoW F 71x §do] MR HEH u wAIT F A AAWG 5 oo v
xeg abstur T g Alool A Mgle] Arh ATk s|EHFo] BEENA Byt oy
g Almgole] 9w PAL ax BE AslA Wese o Asl= =AE AT A elA
©AE ehd Rojeks AL FopFolof Fhuk.

7= A=Al liquid junction filling solution®] x4 ®|$- F8.3}th.  Filling solutionol| Al &
o] &3} Fol&o] ARR FtE= SR Jhed & A9 olekstal filling solutions T 3 of
gy wkok

st s AlER o]eHe £E7F 2ud AFHAYeE vk B 5 Qv
& 2HpH=0-2)3} 7+ 71(pH=12-14) &9 ZA3t=d 53] T
A3l o] 2-9] o] (mobility)7F 7] wi-o] ¢ Fo] wE
w7bsstth ol @ Aol AR T2 pH RfdA d=5S
increment methodZ% ©]-& 3t}

¢

Mz

/.

MO

F>

Jl2

LA A Ao Y Fad YFHL systemS FASE RS
Systeme] 4742 1) meter, 2) plastic-ware, 3) d=, 4) ETEN&
ojt}.

1. Meter

Meter A Aol AA1E el whapr] g,

2. Plastic-ware

Plastic-ware= =3+ A2 A2 7]3o] HFal SHFZ SA3] Al F sl

- 11 -
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Meter0il EAIS

SHXl 238t

0l SHolZ e
meter2| Z& meter 8B ME FHIOIH =ol.
oM | ISAD} AIEE X &S FHE ISAE AIESHT
HE) d39 Zg =22 wWHsCH
=0l HAHESEH ==2A M2 8 nitrate EESH0| IIE
QUCH. Ck.

meteret WEHDJL HHSHOHl
=0 AKX LCH

membrane(2)0ll SJ1& 20|
93 ULCH

8. Nitrate M 32| 7|25 EM

= MY 1M T 7 x 10° (6.2 x 10° T 0.5 ppm as NOs™)
pH M9 : 25 ~

= W9l 0 T 40 T

A3 1 < 100 MQ

AEE i 2%

7] : do] - 110 mn

& - 12 mn
AolE do] : 1 m

B3 343 nitrate {0 B s}
A& F7] s EgeA] Z= 589

9. Follof] ERsot Xtz

P/N
N0O3150

NO3150
NO3150
573142

NO3ASO
NO3ASO
NO3ISO
R0O0O1O01
R0O0O104

R0O0O104

© W

[ e

a2

Nitrate Electrode, mono(reference electrode necessary), PVC body

Nitrate electrode, combination, glass body

Nitrate electrode, combination, epoxy body

Reference Electrode, double junction, sleeve, epoxy body, for use
with the NO31501

Nitrate Standard, 0.1M NaNOs

Nitrate Standard, 1000 ppm NO;™

Nitrate ISA(lonic Strength Adjuster), 2M (NH4)2SO4

5731429 Reference Electrode Inner Filling Solution 4M KCl(with Ag™)
5731429 Reference Electrode Outer Filling Solution & NO31502 Glass
Combination Electrode Filling Solution, 0.1M (NH4)2SO04

NO31503 Epoxy Combination Electrode Filling Solution,

0.1M (NH,4)2S0, / 0.01M KCl(with Ag™)

- 14 -



& ol AF Mg ALY

F2 71 B AT Bag e Ry
ZA717F BA - AW 9] Filling SolutionAl 7] & A= W3 @ QRS 7)o
H

AlFste] A= FHom &2 5 A5 o]z

4) 7 5 67ido] Aok A=l o
= AS2 d7ldE e A A

£2 % ALg3a
eAAd & ons AHgeH S AFAE ede] AukE AFe wito] £
gyt
5) ¥ o] FEe nE PN ST A5 62 A% AT + AUk
ALgelitel ek 455l @ gR BEE 4 Gtk geAzte] S wA
A 177k waE B9l point Aol o $EE A AFOoR WAk T
.

6) A8t THACAH I H), nEbE B 2L ALg BTl ola] WA Al Haas
o] E7hg o,
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