
Delenninalion of
Phospltale in Wale, -1tI"lhod 2 (lAw uve1)

l. SCOPE

Tho method cln be us.ed for "",ter ..mple, up 10 SOm! in tiu containing
flOm S to 100 microgr.ms, Method 1 'hould be used fOf higher
concenlrlliolU of pho,phate.

2. PRINCIPLE OF METHOD

The method is bas.ed on the felCtion of orthopho.phote in add solution
with ammonium molybdale to form phosphomolybdic lcid .nd the
'ub.... uent reduction of thi. by stannous chloride to the molyMenum blue
complu. Total phosphate i. determined .ftel hyd,olysi. of polyphosphat..
10 orthophosphote•.

3. REAGENTS

3.1 Am_nlum "",Iylxlolt !iUlphurlc acid mixtdr~Mr

Dissolve 2Sg of ground lmmonium molybd.te in .pproximately 200m! of
wotel without hming (Solution A). Add 280m! of concentr.ted ,ulphu,ic
acid 10 400m! of wator and cool (Solution B). Add Solution A to
Solution B, cool, and dilute 10 lli"e. StOfe in l polyOlhyleM bottle.

3.2 SI"""Ou. chloride

Disoolve 2.Sg of ,"nn,,,,, chloride in g1yce'oi .nd dilute 10 100ml with
giyoelOl. Tho solullon is "able for ,".orl1 wuk•. Pbo.pha.. stlndlr(!
solution, Dry a sufficient qUlntity of po""'ium dihydJOi"n orthophosphate
for one hoUf at IllO-IOS·C. CoolOn a de"'icator, weight out 1.433g, disoolve
in wOIe,.ro:;! diluto to 1 Ii"e. 510," in I polyethylene bottle,

3.3 Pho'phiI/t working wlulkm

Dilute Smi of the phosphate nand..d solution to SOOmi in I volumetric
flask. ImI contains 10 micrograms of ph",phlte (PO.),

3.4 DIluu nlrrlt; acid

Dilute 200m! of concentrated nitric ldd to 1 litre with wotor. Store In a
polyethylene bOUle.

".



3.S SodlJJm hydroxide

5~wl••olution. Store in I polyethyl.n. boult.

4. APPARATUS

100m! ,,"ndard flask.; .pt<:trophotomtfO, fo' operation It 690nm; 4<m
.pectrophotometer c.Il•.

S. PROCEDURE

S.l h.pa"'lio~ ofazli/mIlio~traph

Mellur< .ccurll.ly .ol"me, of th. pho.phlt. working ",lution contoiniflll
O. 10, 20, 40. 60, 80.IId I~g ph<»phale In'o I ..n.. of 100m! ".ndard
flub Ind add WI'" to mak. the I'Olumt of solutiotl in .Ich flosI< 5Oml.
Add 2,5m1 of th. Immonium molybd... r<'S.m lod mix. Add 4 drop' of
,llnno"" chlorid. from. droppillJ pipett., mi. and dilut< to th. mark.
All"'" 10 'UIId fo' 10 to 12 miout ""nm. th. absorbanc. of the
solution 11. kno,,'n "'mperllur< btl n :lQ'C .nd 2S·C in l.peCfrophoto-
mtt., at the ",,"v.l.ngth co"o'ponding to maximum .bsorptioo
(Ipproximat.ly 690nm, OUt tho <x.ct wI..lrnJIh mould be elI<eked fo' ..ch
spectrophoto",,'or) Ul.ing I 4mm «II. U.. wll.t in th. compensatillJ «II.
Deduct t~ ,..ding fo' th< blink with no add.d phQl.phat< .nd plot.
colib"tion ""ph of opti<>1 d.ltlity again" knO"l1 phosph.lO con"nt. Th<
absorb."". givtn by 1~S In 100m! is Ipprollimat.ly 1.1 .nd incre.... by
Ibout 1% pe, l'C t.mpe,atu," rifO.

5,2 Dtu.",i""tion of",tlwplwlP"""

Tran.f" ••w"bl. volume (conuining 1.... than loo,.,S pho.ph.t<) of tbe
mt.rtd ",mpl. inlo • looml volumetric flosI< Ind dilu.. 10 SOmI if
""ussary. To. sec<lnd 100m! volumetric f1ul< .dd SOmI of t.,. T,.at
both in I similar manntr, Add 2,SmI of .rnrro:>nium rro:>lybd "'S.m and
mix. Add 4 drops of It.nnoUl cl\lorid. '"IIi.nt from I droppinJ, piptu., mix
and diluto 10 t~ mark. Allow to nand fot 10 to l2 minUt... ""ISU'" tM
abso,banc.. of th. solution• ., • lOmper>tu'" within I'e of that ., whkh
th. cahbr>tion Slaph i' prept,ed in th. 'pe<lrophotomtte, Uling tho
"",••I.ngth >I'tldy d"ormintd and 4cm uUs. U......re' in th. compen·
sating cell. If il i. f1tco... ry to compen"'t. for colou, of the sampl. under
test, meuur< In .qu.l \'Olume of the "mpl< and pr""ood IS btfo'" but "'iflll
Smi of dilul< nitric acid Iost.ad of th. rro:>lybdOlt ,ulphuric lCid reason!.
M...ure th. absorbance of 'h< solution "iOinn .... t.r. dtduct th. readings
obllintd on th. blank .nd th. rolour compt:watilli solutlonllnd ,ud off
I~ pho.phate COnt.m in microgrlf1'lmt. from tht cllibr>tion ""ph.

m



5.3 lHlerminallon of /Oial pho",lulle

TraJUfer , .uilable volume (containing not more than l~g PO.) of the

lilter"" IImple to a 150m! beaker, Dilute to 50m! ir necessary. To. second
150m! be'ht odd SClml of wller, Treat bOlh in ,simitar manner. Add Srnl
of dllule nitric acid and boll genlly for 30 minules covering lh. beak.r "";lh
• watch gta" 10 prevent undue evaporation. Cool .nd neutrali'" wilh
sodium hydroxid•• 5% wlv, to pm. T"n,f.r the ",Iulion 10 • 100m!
",Iumetr;c f1'sk. Dilut. 10 aboul 50m! if noc....ry. Add 2.5m! of
amn»nium molybd"e ""d procetd .. given for orthophosphate.

6, EXPRESSION OF RESULTS

Re.ut" ,,. .xpro"td .. rug of pllo.phat. (PO,) per lit,..

7. REFERENCES

Brilish Siandard 2690 ParI 3, p.14, 1966.
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