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THE_DETLRLINATION OF ORGANIC PHOSPHORUS IN W
% .TH_PURCHLORIC ACID NXIDATION

BSTRACT

i method ic prroporcd {or the determination of organic phosphorus
Iy noes water in which tho orgenic meterisl is oxddized with perchloric acid
< +7 the organic phosphoiug converited to phosrhate., Oxidetion in a perchloric
: 21 rodium is superior to sulfuric acid: (a) The perchlorate salts formed
-3 Gigeution of sea wmuter are so readily water soluble in contrast o
cwiada of the sulfates. (b) A sﬁall blank correction for impurities needs
1.y applied. Arsenic is mrevented from interfering by volatiiization of the

/’/
«.*senie chleride formed by heating the gamples with concentrated hydrochloric

: 21d, Total phosphoru~ is detormined colorimetrically and the organic phos-

b

~srus erleulated by deciucting the inorganic rhosphorus. Freliminary

s

agcotion mith nitric acid is desireble before digesting samples of high

¢rmnde content with perchlorlc aclde
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The occu!'mnce and dwtribuﬁion oi‘ phosphorus in ite various forms .
1n the sea 1a or interaet :Ln cormootion with the produchiviuy of the sea,
I’hoaphorus ocours in the sen an lnorennio phoaphate and an orgrmic phoaphorue ’
posent in soluble orgaric furns and particulate mat‘ber.. ‘ Inorganic phosphate
iw comenienﬂy datm'mirod by .6 colarimetric method (Robinaqn and Thompson, .

1%8.’; |ooster and Rakes'traw, 1951) and. a oom;idorable fund of Jnfomation has "
. _been collected regarding Ma distriha‘bimn. Qn tho other hand 1ittle ‘J.n.fom~

tion 18 walanle ol the ogecuriance and diatribution of or"nnic phoaphorus
beeause or ﬂ“\o difficulty that hfw been expor:lenced 1te dat.a.minntiwn\

Organlc phoarroru\s as particulate mttcr hen boen detormined by .

5nmrauon of. tha mrticulatc nauter, oxldation in secdd aolutlcm and orhimtim
.b} the oolorimetrio motlod foz' inorganic monphnte (Iladriold, Smith and
Keuf.chum, 1937). J’ust wlat 1s retaines as mrt.ioulate mntter dependa upen tha

mothod of soparation ané¢ of washing. Knowladgo o tho perhit.uln te orgrais

'éphoaphorue content glven incompleta information regardin;; thy orgunio phoso
prorus com%ont of the soop unless t.he aoluble organic phos phorue contunt 15

.alao knowvn.

"W

# Tale work wao partly sqpport.od by the Office of Naval Ruw*rrch under Contract

No. IISonr-).?O/lIl with tac University of i%aahmgton
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LOsL fraguently the total crennic poosrhopus ecvtent, whlel inelunden
Losh snlubie and partict loie ooowele rhoephioras, 30 osthelned uy daterrininge

booel phwephorer cud subteneticn inarpanie phasghstn, Total vheosrhorus de

i ’- ~ = s : LN oY o ~- . N e N . .. - ¥ -
decormiined by celurimetr iz estbeatlion «Cter ool cuirabien of the organis
vhosrhorus Yo Thouaphetbe Soauather of rrocedures tave boen veporbod Jnowhidch
.. e , - . ' g A Y 3 ~ LY
sadotion of tho o orpeate | Eedforns nes Leen e Lnosulfurde seld solution.

. . . , o " c e ol N RPN - TR
Kesos and Traalon (39073) aaddizad with 2 /0 hydrocaze revoxide, Yalle {1323,

. . BV R » - ’ . A A
el ponasiun perstlioie, aad Droper (19324) wibn N4 "o hydrogen reronide.

EE

Thage mo

: bors failed vo wtecuns ror the oxidation of arsanite to arsenete snd
Do sodascuent encimeticn nlongy with nhosthazs by the colorimetric method.
Fulluro o correct Tor srsepate introduces coasiderrble error since arsenic
cccurs in the ses to tht extont of 0.2 to 0.5 ng atewm per ldter, mostly Y
arsenite (Gorgy, Rekestrewn and Lutz, 1948) and the orgsnic pnosphorusz contens
10 only sbout 0.5 to 0. pg atom per Mter, Xalle (1935) sttempted Yo prevent
the interf;rencs oiversenate by reducling 1t to srsenite with thiourea. Cooper
{2.937). howevar, was uncble %0 roduce arsenate in saa vater using Kalle's
method. Redfleis, Smith and Kaschum (1937) digested ses wstar ssmpleg with
hydrogen peroxide in suifuric acld solution and reduced the arsenata by heating
with sodium bisulfite fcr a voeriod of eight hours . Harvey (1948} described
anothsr modiflcetion in which the egmplee were hﬁated in the eutocliuve at 130°C.
i swlfuric écid soldticn with sodium éulfite tc reduce arsenate.

Extensive Iavestigation of vardious pfocedures for the dztermination
of total phospnorus by Robinson and co-wovkers (Jesserh, 19323 Sclbe, 1240} have
indiceted saveral inhereat disadwantares in methoés nsing culfuric acii for the

digestion of the samples, It ir difficult to obtein sulfuric seid that is

sufficlently freoe of intirfering Impurities. Anhydrous suifate salts of

T o : Tt T e e
. . .n--n«-@? N
v .




soatum, calelum, ste, sofaretay on digestion and redissolve in dlstillcd water
nanh difTienlty.  Smolil vraiseolved salt nuelat cften remain ard czuse exces~
sive color development ¢f 1h: colloidal phosphcomolybdute blue reductlon complex.
ireliminury ncrk ¢! Solbo and Roblnson (Selbo, 1940) indicaued that
cldetion of orpanic maiter n scw water could be effected by perchloric acid.
Use of porerloric coid 1esulse in o aumber of advanteges: (o) The interfere
ing impuritles prosent In e chloric scid sre of smoll megnitude, (b} The
organic mabter ig oudsily ox.dized by the perchloric ncild. (e) Salie, very
soluble in waler, ore olteirod upon digestion of the semple. & more complete
eraminstion of the medtacd Les boen made by Hansen and Robinsen {Hansen, 1950)
end is recorted in this yejer. Hecently, aprlicoticn of the perchloric acid
mevhod for lake vaters (icbinson, 1941) hags been moco to sea woter aralyseis

- Iy
by Rochford (1951},

Tii%_FROPOSED KETHOD

Receents nnd Standard Solutiong

A1l chempeals ﬁsed in thie investigation wers of analytical grade.
Sulfvrie &cid: 326 Normel, arsenic-free acid.
Porchlopic Acid: 60 ©/c cr 72 ©/o acid.
Hrdrechlornde Acid: 12 lormel acld,
Sedium Hycroxdce: 1 Normsl sodium hydrcxiﬁe solutlon.
Armonium lydroxide: 15'Ncrmni ammonium hydroxidée
srmonium Molybdete-Sulfuric ficid Reagent: Ten g. of emmonium molyblete,

(1) gio,0,, +4H,0, wers dlssolved in 100 ml. of distilled mater. This solution
acy 0dd2d 4o 300 ml. of 18 N sulfuric acid. The reagent wa3 kept in an ambor
zlave~gstoppered bottle gad‘pmotected from light to prevent photochemical rerc-
tioas fron oceurring. | |

. : : » u3u
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Stz onous_Chlopide Solut.om I, 2.15 g. of stannous chleride, SnClp.2Hp0, were

dlesolzed in 20 ml. of '2 N hydrochloric acid and diluted to 100 ml., with
Srezialy boiled distilled water. Tho solution was stored in en amber glass-
stovpored botile and ¢ slece or moscy tin ndded te counteract air oxidation,
™o solution was stable For about e monthe

Sisngous Chloride Solution IX, Five ml, of Solutien I were diluted to 25 ml.
mith froshly boiled dis:illed water. 4 small picce of mossy tin nss added to
5%ebilize the soiwiior,, The solution was prepared fresh sach duy.

Stznda~d Phospnete Sclusion I, 0.240 g. of anhydrous potsssium dihydrogen

pacsphate, KRoFO,, was Jdissolved in dictilled water and made up to 1 liter. The
c3dizion of 0.2 ml. of ~hloroform rotarded possible bacterial action. One ml.
of this solution contained 2.50 vg atoms of phosphate-pbosphorﬁso

Stende::d Phogphate Soluidon Ile for Inorgsnic Fhosphate, Ten ml. of Standard
Solution I were diluted to 1 liter with e sodiun chloride sclution having a
chlorindty ;imiler to that of the sea water being tested. The additiom of 0.2
nl. of chloroform reterded becterial action, One ml. of this solution con-
tained 0,0250 pg stom ﬁlosphate-pdESphoruS;

Stendard Phosphate glg_;_g_;___zg;_IggzggnLg_ghggnhgﬁg& Ferty ml. of Standard
Solution I were diluted’to 1l liter by mesns. of the sodium chloride solution and
0.2 ml, of chlorofcrm wus addedo One ml° of thia eolution contained 0,100 ng

aton of phosphate-phoaﬂxoms. L

Stendand Phosphate w_mwwmmm@mh Because no
salt-elfect correction I.s neceseary for samplee digcsted with perchloric scid,
these standards were prepared in the esma wgay gg Stendard Phosphate Solutions
IIa and IIb for inorgani.c phosphete, except that they were diluted with distllled
®0%ar rather than with sodium chloride. Tho phosphate-phosphorus coﬁcentratians

of the stendards remalncd the same in both cases.

wlyre
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fnorepnic Fhogriato. Ono-helf al. of ammonium nelsdode weoacord ond G20 Rl

The colovinateic ¢ ntinations wels auce
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¥odel AC Fisher Elockrepkosemeter using filtor &, 7 o:5 sy averape wavolen

\

and glace celle with opticel puths of 5 cme Srme of W2 sctimetlcne were

»ith the Elociric Eye thotometer developed by Ferd (1940).

hpalybleal Procedurer

-

of Stannous Scludicn IX vere thoroughly mixed with o 350 ml. cee woier zanplo
as scon after collcetion zo noosible., Afver coven minuies tine Lo~ color

develomuent, the vasulting color was mezsured ia Uie Thuelvorhotometor uning
¢isvilled weler as the reference solutlon. Tho Thizpacte velue l:: cotornsd

from ¢ celibration curve prepared with stondoré rhospaite soluticnc,

Total Phogrhorus, Fifdy ml. samplos of sea woter were treated wilh 2 ml, of
&2 /o nercb ic acid in a 125 ml, Erlenmeyor flesk. This velume of perchlizvic

acld wao cquivelent to the nelisc of a typical sea zatsy caxple with ¢ eatiniiy

1
c-*-
]
H
]
4
m
’7
8
d-
13}
1o

of 20 B/oc plus an excess cof 0.2 ml. for oxidetion purpceas.
on a hev plate %o fumes of perchloric acid, & cover gloss vee vlaced on he
flas% and the ssmple was hected for about 5 miﬁutes Jjust below the Tuming ten
percture of percihloric acld. In order to drive off the arsenic present, 3 av.
of 12 N hydrochloric gcid were added and rapidiy fumed off. After cooling,

30 ml. of distilled water wére'addedvto aissolve tae salts. The excess

acid was neutralized with a normal sodium.h&droxida solution using phenol-~
phthalein as the indicator... Dilute perch*oric acii wes added drop by drop
until the solution was slightlv dCiOlc.Q The qolutnon was diluted to 50 l.
and mixed thoroughly with 0. SO ml. of ammonium molvbdaue solution and 0,20

ml. of Stannous Chlorlde Solution II.b After.maximum‘color development,

5

|
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. !,

the color wag estimated in the Elcctrophotometer using distilled wator as ?
*he referensce solution. The phosphate value wes obtained from a caliora-
tlen curve prepared with standerd phosphate solutions.

Blank solutiors were prepared by treating a scdium chioride solu-

+ion of ths same chloririty as sea water, with perchloric acid in the manner

Jjus*t descrided.

!
Xotes on ths Procedures. It has been frequently noted (lundell anéd Hoffman, !

QU5 thav undsr certalr conditions perchloric acid reacte vicliently with
crganic raterial, Initial oxddation by nitric acid before the addition of
perchloric acid eliminates this hazard by oxidizing the mere easily oxi-
dizablo matsrial. The emount of organic material in a typical sea water
seaple [s relatively smsll and presents no hazard whon teing oxidized by
perchloric acidjbut If camples of abnormally high organic content such as
plankton or mud are beirg analyzed,it 1is advisable to digest with a small
emount of nitric acid previous ﬁo the perchloric'acid oxidation. Water
seaples rom Zast Scund, San Juan Islands, containing as high as 2 ug stoms
of orgmnic phosphorus per liter were digested directly with perchloric acic
with no troubie. However, plankton samplés obtained by filiration were

treated first with emall portiora of nitric acid as a precaution and the

o:ddstion wlth parchleric acid always proceaded without violencs. It shoulc !

e enphau1z~d that, oefcre using perchloric acid, one should be familier

with its hazards and the precautions to be followed to Insure its csafe use’

(Kuney, 19L7). ’
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. t.ory reomry or the phoaphorua Vas abt.aimd. N

of 0.36 »g atom per liter.

~ the suu‘uﬂe

o N - i} (~ . o

 IwEsTIOATION or ms MEthon oF Aw.rsxs W e e

‘l‘eat.ig‘ t.ho Hothoﬁ of And;aia ;

. "

’ ‘l‘he mothod. Juat doaoribod ‘was tried on Imovn amounts of sodiun

glyceraphoaphnto in a aodium chloridn solution, (‘1 ] 17 °/oo. : A uuqfu- e ) \\ i

' \\ l/;
Tho orgnnio phosphbrus omtant of a esu nter u-plo vas detal'-

mined by the parcm.or:lo md the aulfuric m}dmydrogqn pernr.lda procodmo.

. The excess porchlorio asid was nout.uuud with aod:l.ul hydrox:ldo md the

excess sulfuric acid wi,h ammon yi hydroaddo as 1_n thcproooduro of Rodtiold

et al. (1937). The ronults are recorded in 'rublo ‘1.

oouoentnum in ueh cm were. ogmom for. a bhnll/

'I'ha blank for the sulfurio acid procedura was conaicwrably greater
t.hnn for the perchloric acid procedure. 'nms the more t.hnn im, ot con-

contrat.ed sulruric scid and 8 md, of mon.ium h.ydrex:lda, used in the above

procedure, guva & blank of 1,06 ug atom of phosphorus per nter;md t.ho 3 ml.

of perchloric uoid and uonul, drops 9! sodium hydroxide solution,a blank

Various attembts to purify the sulfuric nciid.

and amonium hgdro:d.da cid not reduce-the mgnifaudo of the blank.
s shown in Teble I, the results for total phosphorus (and also

~ for orgmic\\phosphorus) by t.ha porohlorio acid method were somewhat larger

thm by f.hoyul.t‘ur:lo acid procedurs Ib is not Jmown whether - t.his is duo

bo greater fﬁcimcy of ox;vdaticm by tbo perchlorioc acid,or due to ~rror

arising. fm)&)tho uubliah-nt and nppueation of the quite large blank for

acid method. - Homor, in rneul, it may be uid that t.hn

" resulta by ﬁ nothod ut.ilizinc a large ""‘1\"“‘ are apt to suffer tn “c“"c’ -
/ :

;
i,

J . . i,

'rhe total pho-phom .




.Z‘\‘\\

v . //ﬂ T - - \\ ’ - o " : : R " . . PR S B
\\\ R *f“ﬂ Tha)organlc phﬁsphorua wvas ealculntod by dadueting fram the total’ R Eﬁ REY A
N .phoephcrua va@ye the’ 1norganio phoaphatnawhich amcunt ‘d to 1\§84pg aton purm e

5

”"mlitar, An organic phosphorus content of 0 63. pg aton per liter was obbained
e ualng tho aulruric auid metnod ‘and- 0. 88 pg ntom per ;Lter uaing bhe per“

(e

chloric acid procodure.p Proviaion ror reduotion & nvsenata was not inulvded ,fl' B

~w

1n either method so th&t tha rinal conotntrutiona fou:d r.presonbed bhe sun

of phosphute, arsenate and oxidized araenita. ". L R

Y
B

Mme of Color bovoiogmint and Stability of Golbr' . N L 1

It waa determiaod that, At&or the nddition of thg roagenbs, mn:i

i“mum color 1ntenzity developod in 3 minutes in distil‘“d wntor or in sen

water digeatadnwith perchloric acid; this color wes atable for about 8 mirm i

>‘utes before fading bugan. On tha other hand in Lndipeated sea water sa- _‘. ¥
oles, full scolor deve\opsd iﬁ about 6 minutos nnd wnu atable for 27 minutyu

lbeforn rading besan. - : : Co

-?Etfeot of PérghloratéAgpoﬁ“ufior Irtennity

For aone time it has baan knoun that, fcr a given amount or
“'phoaphute, loss: oolor ls devalopad in the eaoimltion cf phoaphate 1n an
e tundigestsd sea vntdr aample than in distillad water. Thiaviu known as the

i

- salt arreot. Hhen aga wster is digested. with sulfurdc auid or peruhlorlc ‘ E I R

2 e

‘aedd, hydrogen chloride is evolved and salts of sulfate or parchlorat
” emainﬁ NO“sult otteot-u.u néted. Table 11, when phouphate wa3 eatimatéd - '

" o N [

ip_a sultate or perchlorlto med;um nnd the uoLor compnrod uith that devaJ

”'oped in diatilled water modium.m TTLa 18 in accorcanu u*th the oxplannticu R o @"‘ ”

of caoper (1938) thn ‘e salt’ effect is duo to 'cro I\ mmbion of certain .

;yallow mol;bdenyi halides.vft -




/

Determination of Orgenic Phosphsrus in Sea Water

Phocphate Concentrations (ng atoms/L.)

Sutfuri: Acid Procedure

Perahloriec Aclid Procedure

To%al P Organic P Total P*¥ Organic P

2,11 0.53 2.36 0.78

1.89 0.3 2.19 0,91 :
2.08 0.50 2.7 " 0.86

2.L8 0.90 2.5L 0.6

2.36 0.78 2.36 0.78

. 0.7h 2.53 0.95

2,21 ave. 0.63 ave. 2.L6 ave. 0.88 ave.

Inorganié phosphate concentration 1.58 ug atom per liter.

Corrected for a blank of 1.09 pg atom per 11 ter.

L

Corrected for a blank of 0.36 pg atom per liter.

Best Available Ce»
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o ) g H;dim . ?"t‘ [ } ‘;_
8/50 my:
2 g. NaCl

2 g. N‘asob

R 2 !.. '“ -N.“ﬁ 3—;.'5' vy
2 g. NaCloy
" /I..
ﬂ.w
W v
.
: . s

TABLE IT IETERN

Salts on Color Develcpment - .. .

T

Phosphata Concantrition (g aten/i.)

Addad Pound

1.20 1.00

1.20°
2.20

1.60
1.60

1.20

1.60

—

% oo
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Ig'b 1s genomlly thought that arsonic in nn water ia pr‘aaent

/[: .\

R 'aainly a8 araanito with }.napﬁrecinole smoun“s of arsenat.e Houeve " T (
Amst.rong and Harvey (1950), as a result. of exp-rimnta which t.hey hava N\
perforned, ""33‘““ that - Arsenate. W be ﬁhe pndominacing tom. A ncoord»*"

>nof. érmnito forme-a blua reduction ,',“,‘

irg te Ainzadne (1935 ;, nraaxmt.e but.
- product with the raaganhs ror bho phceahata detoruination md thus would

be eatimated along u._th phosphme 1’owuvar, if arsenit.e ia oxidiaed to , .7

nraanate in the o:ddizat.ion of crganic phosphorue, t,here would be intert‘er-
once in the estimation :f total plmaphcrua. "Experimenbally, it was demon--"

atmtad b,y the . nubhora t,hlb ohie ia t.he cuaa, 'rab:la IIL ~~Saa* water s'ampl‘aa'

.

" ulith wddad arsenita wers’ dlpanted with pﬂrohlorlc actd and ootimated colori

‘ met-:i'icﬂly; From these valuou was subt.raaf.od the total phqaphpm of.tl-_;e
ses water, ocontaining no added arso‘ni'ta... The total phéab};oma value also
snecluded usen'ic present, in the soa vater w)xioh had beéen. oxid: sod to arsen-
ate as well as phosp}\::;ar‘dﬁ. The rnsults 1nd oated t.nat the uddnd araenit.e |
had baan oxidised thougn nol’ quantibablvely |
{It vas. uso noted that arseriite ouuaes a blue color with the .
pbosphat,el}fMagenta even thoumx it ia not bh.mght to fornm a complax, Figu.x'e 1
' ahows the exteut of uw LOlOl‘ dawlopmmt b-r arsenits in diﬂ‘erant nedia.
Alqut &s much color is-developed by uaen‘.f.e in distilled ‘water or la a i
o mod:!.um conuin:lng the dlgastad & £6a Water saits as by an equivalent mount - _'-"."‘:;'%'
d chlorido nedium conaidenbly less celer 18 formed.. . i

.....

e 'rhua arsenite in sea vater would cmme an ‘error of oqmpuativoly amall . oL S

: 'nsgnit.ude T ) e
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S 0-?2‘
© 0,10

. 0.10
0.19

P 0.17

Fumed § min.

; TABLE I11 -
o q;a@&mh of Arscnite idth Péro‘l;"l.odc.i Act

Found: as Arseanate

e

>

4 1n a ‘Sed: Wrter Medium

. . . . »

Argenite Conoentration (pg atoms/L.)

Fazed 1
0.5 |
Lo
2.03
2.00
1.62
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ARSENITE CONCENTRATION, g a'rom/L

[EE L S

ngm-. 1.‘ ARSEWITE INTRRFERKNCE IN VARIOUS MEDIA . ..

1; Araonito in soddun chlorido solution; Cl = 17 °/oo. R
2. hAraonito in distilled vater or in digeated aoc vlter, €1 217 ®/oo.

- 3; Cnlibration cnrvn ror phosphntc in uodiun ehlorido lolution,

Cl z 17 °/oo.v; R PR & _}H°'~r e e
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o colar developed by arscnite was found te depend upon the
c.aioride concontration. This is demcnstirated by the results shown in
Fowre 2, An arsenlte concentration of 12 pg stom per liter, which is
wanty to fifty times its probable cencentration in sea water, was used to
a:csatuate the effect at various chlcride concentrations. Considersably
Lasg color was developec. by arsenitc at the higher chlorinities. Thus in
vidignsiod sea weter, aypsenite iunterference can ordinerily be neglected bub

Siould be considered when zamples containing no chloride are belng analyze.:.

Elimination of Arsenic

In an atitempt to elimingie interference by arsenic, a redeotion
procedure uging sulfite was tried. It was found that, in & sea water sam-
pio cigested with perchloric acid, arsenate was apparently reduced to
awrgenits afteébheating for 1 howr at 90°C. in the presence of 0.L g. of
sodium bisulfite. The rethod was not satisfactory, however, as the results
wer2 erracic.

In order to ccmpletely eliminate all forms of arsenic,a volatili-
zi.ticn procedure was developed. After digestion for 5 minutes with per-
ckloric gseld, 3 ml, of concentrated hydrochloric ecid were added to the
digested sea waler samples and rapidly‘fumed off{. Tﬁis procedure was found
te ba effectivé vhen tried with samplas to which known amounts of arsenite

hed been added. The arsenic was probably driven off in the form of arsenic

trichleride.
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Aralysis of Ssa Water Samples

The wvalues given in Tablz IV were obtalned wheﬁ gsea water sam-
plos collected in Dabob Eay were analyzed by the recommended procedure.
Tho inorganic phosphatce concentration increased with depth as 1s usuglly

the case with stratificd waters. The organic phosphorus values showsd no

.

i

definite correlation with depth. The results in Tadlc IV eare given to
illustrete the spplicabllity of the matheod, end not the occurrence and dis-
tribution of organic phq;phorus in sea water which will be discussed more

fally in a later paper.
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TABLE IV

Determination of Organic Phosphorus ir Sea VWater

oS O 7l
S 18.63 25.L:6
20 8.96 29.07
S0 8.L6 29.51
75 8.06 7 29.60
100 29.72
140 _ 7.51 29.97
175 ?:h9 30.10

Locationt Dabob Bay, Puget Sound, Lat. 48° 45.07N, long. 122° L9.7'N.

Time: 20 July 1950
Tide: Ebb

Phosphorus, pg atoms/L
Inorgaric Crgenic
0.66 0.36
2.00 0.36
2.19 0.57
2.19 0.59
2.50 0.32
2.7k ~ 0.L8
3.07 0.L5
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SUlHA Y AND GO TLUSIONS

Organic phosphorus in sea water has baen deteymined after oxldation
of the orgrnic matarial with porchloric acid. With samples of nigh
organic content,; proliminexy digestion with nitric acid should precede

the perchlicric aclid digoction.

Perchloric scid is cuporlor to sulfuric scid us a digestion medlum;

its salts cre more ragdily water soluble and its blank smallor,

Nelther perchlorate nor sulfete glve a salt effoct in ths zolorimetric
determination of phosphate.

/
In the colorimetric determingtion of phogphate, the gpeed of color

devalcpment in a medium COﬂuniﬁlP" perchlerate is the same gs in dis-
tilled wator, both of wvhich heve faster rates of develcprent than a

mediwr containing chloridsz.

Argenite in a chlorlde medium yislds out 2 slight colcr inuensity with
the phosphate recgents; in o distilled wator nediun, its color inton~

zity 1s almost ecqual that of an equivalent ancunt of phosphate.

Arsanic can be provented from intorfering in the determination of
organi¢ phosphorus by treziment of the samples wlth concentrated

hydrochlartr anid and velatilization of the arsenic.
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