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62.3406>> 1.7460 0.7769 0.9979 A:O.138910.0039[PO4'3]+0.0344i0.0207 0.0360 18 0.0005 — 11.0000
76.0822>>1.7340 0.7868 0.9950 A:O.137010.0031[PO4"3]+0.038210.0020 0.0359 20 0.0005 — 13.0000
54.4241>> 1.7960 0.6163 0.9982 A:O.141710.0047[PO4"3]+0.035410.0219 0.0291 13 0.0100 — 9.0000
52.4699>>1.7710 0.8351 0.9977 A=O.1375i0.0047[PO4'3]+0.O450i0.0272 0.0378 15 0.0100 — 11.0000
66.3085>> 1.7530 0.8632 0.9983 A:O.1357i0.0038[PO4'3]+0.O496i0.0264 0.0390 17 0.0100 — 13.0000

(B-5) by dsaad

L) Slgad) B SN (he AdliAe cilita B Ciliogdl) gl i e Lpnaluaiad) i)l ilasy) Julail)

%9548 ygaa die aiiall axficual) bdl) Aslaa
A=(b+tS)[PO,*|ppm+(atS,)

(=) 354 s

63.8191>> 1.7340

A=0.0943+0.0025[PO,°]+0.0273+0.0222

0.0100 — 16.0000

56.4278>>1.7460

A=0.0934+0.0029[P0O,]+0.0374+0.00263

0.1000 — 16.0000

54.4244>> 1.7960

A=0.0994+0.0033[PO,°]+0.0100+0.0153

0.0100 — 9.0000

75.0955>>1.7710

A=0.0998+0.0023[PO,°]+0.0090+0.0136

0. 0100 — 11.0000

93.8534>>1.7530

A=0.0989+0.0019[PO,°]+0.0114+0.0129

(A-6) a8y Jg2ad)

0. 0100 — 13.0000

deal) Aaal) Slgall A sl (e AdlRe cilaa A (TT) maadl (gl i die dpalaia¥) cilp |l dlany) Jylatl)

el | o405 Zatl) ygaa

%9548 ygaa xie adiall afial) il AUsles
A=(b+tS,[Fe *]ppm+(a+tS,)

(p-e€) HA s2a

108.6530>> 1.7710

A=0.1841+0.0030[Fe**]+0.0184+0.0065

0.0080 — 4.5000

135.3580>>1.7960

A=0.1886+0.0026[Fe**]+0.0155+0.0042

0.0080 — 3.5000

148.2841>> 1.7960

A=0.1859+0.0023[Fe**]-0.0188+0.0046

0.0100 — 4.0000

158.0836>>1.8120

A=0.1878+0.0021[Fe**]+0.0175+0.0036

0.0100 — 3.5000

122.4399>> 1.8330

A=0.1877+0.0027[Fe*?]+0.0176+0.0039

(B-6) by dsaa

0.0100 — 3.0000

Ll lgad) B Sl (e Al ciliae B (TT) apaad) (ol il die Apaliaial) el ibaa) Jalal
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ETRRT' cidsl) aa S 1
t - lea 0 LTS . " - o
Gy g | Al e da %I5ALY ygan ais érn poiendl i) Al | oindd |y (rwg) 350 soe
e %095 D.L=3*Spy, | r Ll A=(bxtSp[Fe ™ ]ppm+(axtS,) oalaall n)
(] n
((‘""‘G) SAIC
55.1762>> 1.7950 0.2755 0.9982 A:O.170710.0056[Fe+2]+0.007310.0111 0.0157 13 0.0100 — 4.0000
70.6384>>1.8120 0.1824 0.9990 A:O.175710.0046[Fe+2]+0.004010.0079 0.0107 12 0.0100 — 3.5000
63.8884>> 1.8330 0.1658 0.9989 A:0.17ZSiO.0050[Fe+2]—0.005610.0072 0.0096 11 0.0100 — 3.0000
46.1941>>1.8330 0.2956 0.9979 A:0.169410.0067[Fe+2]+0.010910.0144 0.0167 11 0. 0500 — 4.0000
40.7767>> 1.8950 0.1742 0.9988 A:O.171210.0060[Fe+2]+0.008910.0095 0.0099 9 0. 0500 — 3.0000
(A-T) a8 Jgaad)
el Asall Glgal) B sl o dalise cilaa P Cu il Qg il e dualaia¥) wis )l (bhaal) Jaladl)
aie Aglgaall t sl o v i
t - oo s . - . R
A gn ZAKIEIN| RN %9548 ygaa die afiall agiiceal) WAl Alalaa | glaal) bl | (primg) A s
(el %05 D.L=3*Spy, | I BLiy A=(btS,)[NO, Jppm+(a£tS,) Lslaall )
(] n
(?"T"G) Saic
104.5455>> 1.7140 0.3234 0.9987 | A=0.2421+0.0039]N0O,]+0.0182+0.0127 | 0.0261 25 0.0005 — 7.0000
63.9248>>1.7460 0.2192 0.9980 | A=0.2237+0.0061[N0O,7+0.0325+0.0092 | 0.0163 18 0.0005 — 4.0000
97.5933>>1.7210 0.3338 0.9989 | A=0.2415+0.0043[N0O,1+0.0210+0.0143 | 0.0269 | 23 0.0050 —7.0000
56.4260>>1.7460 0.3213 0.9975 | A=0.2333+0.0072[N0O,]+0.0297+0.0150 | 0.0250 18 |0.0050 — 4.5000
77.9277>>1.7610 0.1699 0.9988 | A=0.2202+0.0050[NO,]+0.0401+0.0080 | 0.0125 16 0. 0050 — 3.5000

(B-7) a&) Jgaad)
Ll Jlgall A Skl (e Al cilae b ) G g i die dalaia¥) @l laal) Gl

dalae | 940548 ygan die aufiall asiceal) i) Alalaa

el | 9405 Zah) gaa

r Ly

A=(b+tSp)[NO, Jppm+(atS,)

(p-=E) AN g2

43.4600>> 1.7460

0.9958

A=0.2024+0.0081[NO,]+0.0182+0.0168

0.0050 — 4.5000

63.5545>>1.7530

0.9982

A=0.2113+0.0058[NO,]+0.0282+0.0106

0.0050 — 4.0000

53.3214>>1.7610

0.9976

A=0.2128+0.0070[NO,]+0.0272+0.0112

0.0050 — 3.5000

40.6529>>1.7610

0.9958

A=0.1995+0.0086[NO,]+0.0440+0.0190

0.0500 — 4.5000

62.6624>> 1.7710

0.9984

A=0.2087+0.0059]NO, ]+0.0348+0.0114
(A-8) ) Jgaal)

0.05 — 4.0000

o S (a At cilide B G &gl Ga gl Cu il (g i e Apalaiay) cilp |l ilany)

e ddgaall t

A5 agaa
%95

G St aa
Aalaal)
D.L=3*SD/b
(-=€)

gall laal) Slgal)

% O5AE ygas die aiall aiicaal) badd) Alalaa
A=(bxtSp)[NO, Tppm+(atS,)

(prog) A s2a

110.6584>>1.7030

0.4250

A=0.1953+0.0054[NO,]+0.0474+0.0230

0.0005 — 9.0000

54.6085>>1.7340

0.3481

A=0.20230.0064[NO, ]+0.04110.0126

0.0005 — 4.5000

58.2096>> 1.7460

0.3094

A=0.1994+0.0059[NO,]+0.0495+0.0122

0.0050 — 4.5000

53.3215>>1.7610

0.2460

A=0.2074+0.0068[NO,7+0.0401+0.0080

0. 0050 — 3.5000

53.8776>>1.7610

0.3097

A=0.1977+0.0064[NO,]+0.0609+0.0106

(B-8) ) Jgsa
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0.0500 — 4.5000




YA-4 Ga Yoy (Jabif (3)ammd) V¢ alaal) Cdl daala dlaa

poted
o 5aSLAl e Adli cilsa A il 0 gl e gl cp ) g el die dalatiay) cilp AT lasy) Jadadl)
@ladd Slgad
RN e |
t de Algaal U | Dslaal) qaua | Jare | % Q5 ygan sie pudiall asienal) Jadl) Alilaa | g bnall

el | %05 43 sgua | D.L=3*Spp | r uiyl|  A=(b£tS,)[NO,Jopm+(ats,) tigy | S| (o) S

(=) Suc |
120.5405>>1.7460 | 0.1473 | 0.9995 | A=0.1736+0.0025[NO,]+0.0008+0.0051] 0.0085 | 18 | 0.0050 —» 4.5000
158.0702>>1.7530 | 0.0942 | 0.9997 | A=0.1763%0.0019[NO,]-0.0014+0.0034 | 0.0055 | 17 | 0.0050 —» 4.0000
141.3690>> 1.7610 | 0.0955 | 0.9996 | A=0.1768+0.0023[NO,]-0.0018£0.0036 | 0.0056 | 16 | 0.0050 —» 3.5000
107.9457>>1.7610 | 0.1575 | 0.0994 | A=0.1736+0.0029[NO,]+0.0008£0.0063 | 0.0091| 16 | 0.0050 — 3.5000
147.1496>> 1.7710 | 0.0998 | 09997 | A=0.1765£0.0022[NO,]-0.0021£0.0042 | 0.0059| 15 | 0.0500 — 4.5000

(11) @& dsa (%) o ds
s e pifienal) LAY iaie Asleal Uil Jlas % (i aiall BAY iaie Alslaal clilyl) Jolas
(M) xasd) (5l ¢ pocrz(4-0.01) Sasiall (1) 3s88al a8l e a gz (50-0.01) us)yill
= (0.9188+0.0578)[Fe**] ppm -(0.0101+0.0221 =(0.8332+0.0875)[Mn**]ppm+(0.0101+0.0463

4897.5300 N 1592.6100

(12) ) Jgsa (10) ad) Jgaa
44 (s piicaal) A iaie Aslaal @il Joas S (pada adiial) A iate Aslead @bl Juas
oAt el e a-c.z (4.5 -0.005) Jusball LalBugdl el e a2z (11-0.01) us)all
A= (0.8602+0.1314)[NO, ] ppm+(0.0127+0.0664) A= (0.723620.0611)[PO*] ppm+(0.0219+0.0984
F o dag d“f :ﬂ‘eﬁ &JAM J“f-‘
fm R R e
7706930 | 1.4679| 1 |1.4679] 2612.4700
Jlady)
00019| 16 |0.0305|
Jlady)
17 [1.4983]
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I ALY Al sieal Ly )58 e 13 gl
e e hal LSl aae s Jlaall U (e 4adaain) Algens
Dlead) dubins 30 LS o A pll o3 o8y dansall J1ska3U
Glis) (s LA e gial)l el 351
Lelisas 2=y NO3” (NO;™ <Fe(ll) PO, «Mn(ll)
b)) iy Aikaly 440G Aigle Clafs
by 385 gt aagll)  CadSll agaa ready Allall
o) Lad) Ahadlly daadgll spladl) inie ey (laa
slo Aaall Slead) 1aa dliadl Jay Las (BLiyY) Julas
Al gy Jolail deyu (e St LKB sl jleal)
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.c\:mj\ A:ts.;aﬁ &LILL:;.A)

JALAA.A.“

[1]M. Astle & H.W. Beyer, Hand book of
chemistry and physics, 46"™Ed. C.R.C.
press Inc Boca Raton, Florida, 1984.

[2]A.l. Vogel, A Text of macro and semi
micro qualitative inorganic analysis 4™ Ed.
Lowe & Brydone, LTD., 1974.

[3]J.C. Benz & W. Leaven Worth, Journal of
metals, 1985, 36.

[4]C.J. Horng and S.R. Lin, Talanta, Vol. 75,
1997, 45.

[5] K.L. Mutaftchiev, chemical speciation and
bioavailability, vol. 13, 2001, 57.

[6]H. Lin, J. Anal. Chem., Vol. 73, 2001,
4319.

[7]M.F. Pimentel, B.B. Neto, M.U. Araujo
and C. pasquini, spectra. Chim. Acta., part
B: Ato. Spect., Vol. 52, 1997, 2151.

[8]N. Mung and J.H. Jun, Micro chemical
Journal, VVol.62, 1999, 15.

[9]J.V. Ruiz, A. Garcia de Torres and J.M.
Cano-pavon, Talanta, Vol. 31, 1984, 29,
Available on line, 26 Nov., 2001.

[10]J. Emstey, Moleculesat an exhibition
portraits of intriging materiak in every
day, New York & Oxford, 1998, 93.

[11]J.W. Sons, Encyclopedia of
Technology, 1%. Ed. U.S.A., 1968, 5.

[12]J. Emsky, chemistry of phosphates harper
of row, 1*. Ed. London, 1976, 653.

chem.

20

(13) ad) Jgaa
S Gad il i) (Jaie Asleal clibd) Judas
O bl i el aqug (4.5 —0.05) Jasil
LA Gl s

4590.3600

AEBL)
Jisasisil oz sail aiail luna Uaat Jlal) Caa ) o8
Jlasinly @llig s30ne Zange JIshls Janys sy Jary
4 Ay e It
4,5l e s s L 'light emitting diode’ LED
sl 33gal¥) (8 4 Jexy (2] Gl ¢ pual JiaS
Slaipall 5 Hedisall sl sl el o sa sl
sy A g Sl dashaiay ¢ suially (unsall Jumnys 455l
S DL ) it e Sliab putaiaill A ya By
(o Aty Law 081l Al deiye o osally
(e sy caliall Aliasll AUE Hlaaly @iy Slead)
) L laaly Lallas g 521y L) SloS ~ Lida
A ALY Al JHaa enidl) pa Gacly Aliay LS
Ol (U JS s Ly aana (215 sl adse o
oemeniiall A1 HAV g il jaiaed i J5¥) Sy
1020k 3 5l ¥ i JSI dadad) dalisall o) Gumg
ol Jan s Gilaal DS Jiliie s IS lie) (e
OLad) Asl) Aeadiua) (el A8 Ll saaly dla
e Dy Teja 386 il (aae 10 oy JSa0 4l sl
138 ey Laall 2l 4y Le (35S oy llg g lacl)
ity liel sy el sl leall (la ula)
e LED 1 Le gy iy yaally 4l claipall alasid
5ed 422 (30-15) e iy Aughns g ledll aad Elayil
g5 sl Guaiall 1a2V1 Jseas da) (e 2l )
Cua G sl ppal) (e 538 i) (e Limd Juadl

ay il




Y-8 0o Y1) (bl (3)andl V¢ alaall

[34]H.A. Laitiner, chem Anal. An Aewan text
& Reference, 3" Ed, Jone Wiley & Sons,
1960.

[35]A.1 Vogel, A text- Book of Quantitative
inorganic analysis, 3" Ed. Lowe &
Brydone, LTD., London, 1961.

[36]J.C. Miler & J.N. Miller, “Statistics for
analytical hemistry”, 2nd, Ed., John Wiley
and N.Y. Sons, 1988.

[37]1B.S. Goel, S. Prakash & R.
Lal,Mathematical statistics, 1st Ed., K.K.
Mittal, 1986, 108.

[38]J.Murdoeh & J.A. Barnes, statistical
tables, 2nd, Ed., Macmillan, (1974).

Abstract

This research article presents a spectral
system — home made for the determination of
some selected ions. e:g. Mn(Il), PO,%, Fe(lll),
NO,” and NOj; wusing the conventional
spectrophotometric determination. Mn(ll) was
determined by its oxidation with KIO, in an
acidic medium to violet MnO," using the green
LED.(Light Emitting Diode) While PO,> was
determined using ammonium molybdate and
ascorbic acid which is used as a reducing
reagent. To form the blue molybdenum using the
red LED. While iron (II) was determined as
1,10-phenathroline using the blue LED. Nitrite
was determined using gress method using the
orange LED. While nitrate ion was first reduced
then determined by gress method. The home
made instrument was well compared with a
standard commercial LKB instrument at 525,
630, 485, and 600 nm for Mn(ll), PO,>, Fe(ll),
NO;" & NO3 successively.

Linear calibration of 1x10* — 30 ppm for
Mn(ll), 5x10* — 13 ppm for PO,*, 8x103-4.5
ppm for Fe(ll), 5x10*-7 ppm for NO,” and 5x10
.9 ppm for NOs™ with a correlation coefficient
of 0.9998, 0.9950, 0.9995, 0.9987, 0.9989 for
each successive ion. Also a detection limit of
1.43x10°, 5.1x10°, 2.31x10* and 3.49x10°
ppm successively. All these were done with the
home made instrument. While using the LKB
instrument the linear calibration graphs were
0.01-30, 0.01-16, 0.01-3.5, 0.05x10%-4.0, and
0.05x10"-45 ppm with L.O.D of 0.0275,
0.0167, 0.0150, 0.0058 and 0.00929 ppm
successively.

The R.S.D% was <1% for n=13. using t-test,
F-test proves that the new home made
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instrument with good confidence. instrument can be wused as an alternative
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