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THB SEPARAfiOJ OF MIITURRS OF MOllO AJD DI SUBS!'ITU'f!D 
~ PHOSPHORIC ACIDS 

B. V. Crandall, Do a. Stewart 

1&41at1on 'l.abor&tol'7, tJniTeraity of OaJ..itomJ.af and Calif· 
omia a .. earch 1114 Dnel.opaent COIDPCT I Berkeltt.r' Calitomia 

September 6, 1950 
{' 

l n\llber ot &llc7l pho1JPbor1c ac1cla are available oCIIIleroiallJ, but onl.7 aa , 
aixt.urea of the aono- (H~04) ah4 di- (~o4) eubatit.ut.ed tcmu. ror IIU17 

purpoaee, it. 1e desirable to •• one or the other ot t.heae acid• in a aepara.t..S. 

etate. It baa be111 found tat thia rJJ47 be read117 acccapU.ahed bJ' t.ald.q advantage 

ot the ditterencea in the distl"ibution or the two tome between tlJO isdacible pbuea, 

· senerall7 water aad aou or&anio aolvmt. ln tbia l&tt.er caae, the di-eubatitut.ed 

acid. favor• the or&anio pbue, ••r-.a the mono •ubatituted oa.PoUDd above 110re 

attinit7 tor the &Q.U*NS l.a7ero B;r choosing the app~pri.ate eolvent, it is then 

pos31bl.e t.o water wash all of the HaBf04 out of the organic la7er bT a eerie• of batch 

ext~iona, lea'fina onl7 the D2P04J and, conT«reel7, aia1larl7 to eolvmt-wash all 

the di- !ora away trfa the mono- tona, JA&v.l.ng t.he latter in a water solutiono In 

the caae ot the oot.yl phoepboric acids it was tourd that the substitution ot diet.b)-lene 

g)Jcol tor th• water pbase eJ.1ainatecl ditticulty wS.tb e.w.s1ona and gaTe 4istr.1bution 
.......... 

coetticicts of the risbt ord.er ot aagnitude to g1 Ye aat.ief&O'tor7 separation of the 

two romeo 

!he d.istriln&ion of the acida wu followed by titrating al.iquots ot the phu" 
.. 

potlllt1aastrical.l7 with ltaDSardisec:l base, uail'l8 a Bect.an Type G glaaa electrode pH 

Meter. It waa &.BI\Ded throughout that no .free phosphoric aoid vae preaent, ao that 

the ditterence in titre bet.wec the two breaks ot the C\U'Ve could be take to 

rspresmt the amuut ot ap.o4 preiSent. and the dittel"CCe b.tween thie '_IU&ntity an4 

the titre to the ttnt break to. represent. the HR2P04. Uain& this utho4, the values 

• 1 po~ion of tbia work was pertomed Wider the auspices of th lt.caic Knerg 
C«Bd.uion 
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ehovn in !able I wre obtained tor the acid ttrqtha of the ooanerc1al mixtures 

as purchased. The distribution coetfic1enta of the acids b.twen the vario\18 pain 

ot 1mm1eo1ble phaaea nre then a1ailarly obtained, and these are a\Dl\&rized in 

Table n. lor batch type washing, the most aa:t1etactol7 separation 1• obtained 

when the BR:!f04 diatribut.1on ooett1cient ia greater than 5, coupled with a 

corresponding I ruue ot 1eaa than 1 for the Half04 tonto !he use ot counter current 

ool.n extraction teobJdquea, however, should mate aepa.rationa feaeible aa long aa 
~ 

the two I value• differ b7 a factor of three or more. 

Table I 

Coso!i tioq ot 22!J•roi!l AJ)ql Pl}oaphor1c Ao14• 

.lo14 Source Conoprations - HP04 HR2P04 

Bt.b71 Phosphoric Eaotaan 4.66! 4..3Etl 

n-propyl Phoaphoric " 4.36 3.15 

D-but7l Phoephoric • 3.82 2o48 

Iaobut:rl Phoaphorio Monaanto 3.57 2.56 

D-81171 Phosphoric • 3o48 1.81 

n-octyl Phoepbri.o • 2.01 lo75 

!able II 

Phosphoric 
Acid 

ptetr1lNt1on o' Acicla lfiv!c l!miac\ble fb!!•• 
Diatributign Cf!e!tic1ent (I) into §alTegta from Watp 

SolTCt :lupo
4 

~OJ. 

D-primary aJQ'l al.oohol o.69 1.7 
Dibutyl oarbitol 0.14 Oo51. 

n-pl"ilury 11171 alcohol 0.86 5o4 
Dibut;yl carbitol l.lt 1.2 

&-priaal'7 · 8111'1 alcohol 2.9 >1.000? 
Dibut;yl carbitol 2.1 39 
Dibu\71 ether o.66 15 

DibutT]. etb ... Oo54 u 



Table II - continued 

Dibutyl ether 

Diet.b7l ether 
· Ketb71 isobutyl .ketone 

Dibutyl ether 

0.72 

42 
28 

Oo4Jit 

6.2 

""100 
<"'-106 

?.t:P 

Ualng this teolmique, ccmpletely separated solutions of · d1.-etb71 phosphoric 
. : . . . 

aUd. .in r.-aD11· aloohol, c:li-propyl phosphoric acicl in 1Boprop)'1 an<l dil;'>ut.yl 
' . . . in 

ethers, di~b\ltrl phosphoric acid in n-SIQ'l alcohol and" di!mt:Yl ether, eli-isobutyl 

pbGsphoric acid ill d1but71. ~her, di-amyl pbospborio acid in <U.butyl ether, d1-octyl 
I . 

. pbo*:PhoJ1,o ao14 in cU.~yl ether and mono-butyl phosphoric acid 1n water have all 

been p reparec;t. 

. . -~ . 




