
’ ‘Many iuvestigatious have been reported con- the sepatation of inorganic 
0x0 &nions of phosphorus by means of precipitation, solvent extraction and cbroma- 
~~~suchaspeper,thinlEaycr,ion~~and~chtomatography 
and dec&ophoki#-? T&e monomeric 0x0 anions, Le., phospbinate, phosphonatc 
aad orthbehosphatr, are usuaUy separated by anionexchange cbromatogsaphy 
kuse of its superior resolving powtf-u. 

Gel cbromatogfaphy, a method for separating solutes &pending on thcii siz& 
was stib&@ applied to the separation~of rnoLtoo1ttic, dimeric and trimeric -0 
anions of phosphor& on a &phadex G-25 column, egardks of the oxidation states 
of the phosphorus atoms’.. It has been considered, however, that the separation of 
the monomeric 0x0 anions of phosphorus by gel chromatography is impossible, even 
wkl tightly cross-linked gels arc employed. 

We recently repoti= that the diibution c&Ecient (&) of phosphinate, 
phosphonatc and orthophusphatc on stphadcx G-10 and G-15 columns varied 
simtly depending on pH of the clue& and pointed out the possibility of scpa- 
rating these monomeric 0x0 anions by dutions at appropriate pH values. 

Asthensoltof~~tin~non~~ti~ofthestmonomeric 
-0 dons by gel chromatography on sepbaaex GlO, it was ccn&med that ortho- 
paosphate was isolated fmm pho@inae and pha@onate by cluting with 0.1 M 
soc@m chloride sobxtion at pH 15, and phosphkak f?om phosphonate and ortho- 
phospbatc at pH 10. The r;H dcpenw of the K1 valaes of these 0x0 anions ‘was 
ako. exam&d on a Bio-Gel P-2 a&unn with 0.1 M sodium chloride solutions at 
~o~pH.With~~P-2,tlae~of~tbreeoxoaaionswas~~into 
its oomponcnts by dution at pH 1.5. 
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~rrsgcntsrwd~ofguaraat#d~tgmdcfiomWalco(oralra,Japan) 

or Elalrarai Chemicals (Kyoto, Japan), unless otherwise stated. Sodium phospbinate 
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w&r t,hr&gh the G&SIISI jacket. A l& volume of the sampIe sohrtion was chro- 
~~in~~aaddutedata~tffow-iateof~~~ 

The dimensions of the Bio-Gci P-2 (100-200 mesh) cchna were 93 x 1.5 an. 
m cohrmn preparation and elution procedure were the same as for .mbadex G-10. 
The elutioas were carried out at mom temperature aad at a flow-rate of-40 d/h. 

Cbliwihtric &temhathm qf phosphorus concentration md caMWon of KS value . 
The phosphorus conr-cntrations of the stock solutions and of the auent 

collected in each fraction were determined colorimet&%lly by theuse of a &yb- 
demuu(V)-molyb&num(VI) reageuP, which was prepared accordiig to the method 
of Hosokawa and 0shiman7. 

The procedure for obtaining the K, vak of the 0x0 anions of phosphorus 
was reported previouslyU. ; 

RESUL’IS AND DISCUSSION 

Sepmtrton of oxo anions of phmphtmts on Sephikx G-10 
Figs. 1 and 2 show typical elution diagrams on the Sephadex G-10 column at 

pH 1.5 and 10. The sample solution in Fw 1 contained P1, p5 and p, each at the um- 
mtration of 5*10-3 M. In Fi& 2, the cmcumation of P’ (1.6. 1O-2 Ai) wss ten- 
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Inaprdiminary~~~~~Gnmof~~solrrtionatpHlO,~ 
wasshowntobecontaminatedwith22~pf.~o~thtamormtstakcnof~and 
PSwerecorrectaionthebasisoftbisresul~Tbeavetagcrscomies (and thestandard 
deviations) were as follows: 973% (1.8O) fat the sum of p and p, lQl.3% (42O& 
for p at pH 1.5; and 98.5 % (8.5 oh for Pa, 99.6 % (5.5 oh for the sum of p and p at 
pH 10. Beskks experimcntalerror,thedeviationoftherccowks is.probabiy at&i- 
butable to the gradual oxidation of P to p in aqueous solution. Since the utcat of 
oxidationwasnotevafuatcdineacbrua,theamountsbrLmotP‘~dpfiL1T~~I 
are not corrazted for this oxidatioll. . 

hTabltIIaregiventhe-~~of~anditsRamry.whichwaeobtained 
indirstly by subtracting the amount of P at pH 10 from that of pl and p a_ pH 1.5, 
orthcamountof~atpHl.Sfromthatofpfand~atpH10.Thcavcragereco~ 
of p was 98.4% (10.10%). 
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Fw 5. A&pi& eIation dhgram an’s BiaGd P-2 column ai pH 1.5. SampIe cmcmmhm - . 

Mfotd0fP.Paad1PI.c20hh:93 x i5am.Efuent:0.1MNaaIorutianatpHi.s.’ 
2= lo-’ 

TABLEIU 

PHOSPHORUS AMOUNTS AND RECO~ lN THE SEPARATION OF MONOMERIC 
OX0 ANIONS OF PHOSPHORUS ON BIO-GEL P-2 
q ucnt: 0.1 dd NacI zotutian at PH 1.5. smpk a3mcumaw 2. lo-’ M. 

e Ahmnr 

Taka 
(CcbP) E it?- 

P 63.63 63.13 99.1 
63.82 100.3 

p5 57.23 36.98 5537 E: 
P 59.04 

ii: 
1mJ 
1002 

P-2 colulmlso This xncthod win be useful for samp!e solutions to which the anion 
cxchmge method is inapplicable kcaum of the cochtcncc of salts at high coacen- 
tmtioTl% 
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