
eo.polIlltlnll dorin& ..mpli,. IIId ;f fib<1 &Ius fiI'e.. ore used, the IOid is
pl(l1IIly <raliu<l hy oIbIIllO $I," ]>ment un the fiI,., ...rl«.

1be thod chosetl. for recommendotion he~ is ti•. ornsitifoe aDd
npid. It is Iwtd "" .lOidIIomellic ractiom of dlsIocio'ed prot mel
II'mpIoyo !he .... of In ",""pmsM me ....... ro, pl' .• !he ond
.-tIoa prod"".. (II ).

2. scon: """D FIELD OF APPUCATIO~

The rile 0¥e1I method for the determitul'iOIl of w1fUrll; ll:id .. rooul iI
IelISit;~. ,"pi<! ond e..y to pe.fo,m I, is hued on the ......u of
dillOcil.ed prot"'" Ind by 01"". oJ,e.,''''n in pnxedu". Cln t>e d nthe'
for de.emtitult;OI1 of to,lI non·wlltU. lad (H,SO.) 0' for 'ota! pro''''''
from di.socil,ed Idd...d from 'he hydroly.i. of ..h••""n .. lmmonium
",lflle. Immonium thlorid•. and tin<: 'Ulfll'. ",nlob ,.act with moillu" to
I'fod..u proton•. The .... thod" r."dily 'mployed for f\eld 11OOiel .......UI.
foo det.rmination. made 011 collect.d sampl" Ind ,<turne<! to 'h.
IIbontory.

). PRINCIPLE

This ....thod comb... !be ........ II1II det t_ or IIIlfunc IOid
Itt'OIlOl 00 lbo' !be~ lI_n.IaIIJ.-1DI!ysis ill A rell1lOdy MI1IIJ
.....pIe is coIIccted un q.....titllM IiIttf pipet I oecperllill 11p<

WDpIe-r 01 OIbn I>Iitlbk drtia thot will collect the xid on IIpOf 0 ... iIIdI
(or -.boIf !nob) ill. di r. The til ... ".If is tben lIMd as the mrctioo
medium foo the lI1IIytial '.melll "'hidt is 1>IMIIl on the lloidlio-
metnc r.l.... by ltid prot"", of bromine from I mix,ure of bromide In<!
bro...... The ~bnlted bromi iI IIlC1ed ...i!h n__<in to produce
un. the col'" of "'hidI Is llUred og>inl1 IlIndI'd colo.. II I di ....
det.rnnll;"" of proton COlloCefltrot;on_ The me..u"menl "epo Ire
pe,(ormed L1Sini I tinl ",""n.

If non·volllile 'dd (H,SO.) is to b. me.,ured 'he nher On whkh ,h.
sample hu b••n collec.ed should b. h...ed .. I()().IOS·C (or 4 Or more
hoo...0 .liminlt. lny voIa.ile Idd•.

4. RUCTIOSS

The 4<1<""'''"';00 .. bI-Jed on the Oloidliome'nc r...... by pro,OftI of
brunll< from I nx,ure of bromide md b_1e • deplc'ed by the
followial <qUIliono

58(+8IOj+611'-3B" +31-1,0



Th, lib..oted bromin' i' re.Cled wilh Ouo,""'in 10 prod""e lhe
te".bromoOuorescein (eosin) which hal • di.lineli.. o",ng. color.

•

","

-'-

y>;r T

•

• Br, -0

o """-./-"--''---/6"
9

Fl,.,,,,o<dn

The lnl<ruity of th. ,,,,in color is meosured og.inst colo' n.ndords '0

d.l.rmn.,h. omount of odd pr...nt in ,he ..mple,

5, REAGENTSANDSOWTlO~S

S.1 Sodium fluor.scein ~ O.oS'!t; slobl. for 10 doy•.

S.2 Poto..ium bromide - 4,0%,

S.3 Potawum bromale _ 4.Q'iI,

5.4 Stoodard 1lllCk sulfu,ic acid ~ 0.1 00 N (ll'i • 4.9 1'8 H, SO. ;dUut, os
d.sir.d 10 prep'''' .l.ndard working solulions).

6 APPARATUS

6.1 Sequential lape lamp/"

Bendix Un;"o P:tp'f T.pe $ampl.,; R...."'h Applian". Company. ASI
AUlomalic T.pe Sampler.

6.2 Ri/1l, o~" with acce"",i••

Trace ov.n, Anhuf H. Thoma., Co,

6.3 Mi",lkmeou, supp!i€f

Surfac. lh.rmometer (Specific nonsduc.r Corp" Mod.l 3 11 S): micropipe";
capiU~IY pipeU, uncalibrate<l: ll\((( Pipe! (O! (ape l.Imp\m (\\lmml.l\ 41).

'"



7. SAMPLING

Collect 0.1-2.Om' of lir ..mpl. (d.pending on an'i<ipat.d acid 1,,'.1,) with
a lequenlul tap< sampl.r providing .lther a on. inch spot Or a one.halrin<h
Slmpl••pot. Th...mpl••pot i. lfan.f.rI<'d in plare 00 the tap< to a ring
oven for analysi..

8, PROCEDURE

PIa.. lhe mttT 1Op< on ,h. ring Oven ..;th tile ..mpl. 'J'Ot cent.red exactly
""er the annular 'po•• of the h.at.d (9I)'C) .u,fac•. If a "".·inch ..mpl.
'pol i' taken. a ring oven wilh a 330101 di.m.t., opening mu.. I>e u..d. If
a OIlt-llalf inch ,","pl••pot is proce...d. ~ ring "".n with a 220101 diame1<r
ring .hould b. emplo}'ed. The following ".ps apply 10 the proc.ssinj; of tho
larg...mpl••pot.. If the haJf~nch Slmpl" ar. b.ing proc....d. th.n u..
only one-half the volume of "'as.nts and wlution. mentioned in the
following procedur.,

Add to the ..... , «nt.r of ,h. SImple .pot 3"'-1 of potusium bromide
and w..h to ,h. ring zone wilh dis'illed "1t... Allow th. ring to dry
rompl.t.ly and th.n .dd 6>11 of floor....in. W.UI the dye to th. ring zon.
with methanol. Remove the upe from the ,ing ooen .nd add polO1&um
bromate "'lution ..ound (from th. outsid.!) the ring zone usinla capillary
tUbe. Return lhe tap< to the hot ring O,-en ..-:ith ,h. spot «ntered .. before
and ....it thr.. minut •• for full C010f d.,.-.lopment. Compar. the color
iotel\$ity of tho ring with standard rinl'.

9. CALIBRATlONCURVE

Sfandard ring' are «"",eni...tly ","pored by u.;ng O. 2. 4. 6. 8, .nd lo,iI of
standard sulfuri< a.id solution. Aft., the addition of the known amount. of
..andan! acid, d.h .pot i. processed a. d... ribed ab""e. Th. ruulunt
standard rings are ..abl. rOf II l.u, on. mon'h.

10. SPECIAL CASES

10,1 Th. p,oredu," d•..,ibed antkip,," the coU."ion of ..mple, by
mealU of a paper tape ~uO"lioJ ..mpler. It is possible al", to roll""t
sampl.....illl high••olume ..mpl." by pJocnsi"-l only ,n aliquot of the
t01l1 ..mplo. Fo••xampl •. a one-hllf inch .pot .an b. stamped out of the
mt., IlSing a cork borer. II-ith the dust .pot down and cont.red "" a pie<:. of
Wh.1tman4l fIll.r paper (or $&5495) the r.gul.. proc«!u," dO$Cribed
abo•• c.n b. foll"""d. CakuJa1io", mould 1>ke into account the fra<!ion of
lhe 'otal Slmpl. b.inl processed.
242



10.2 The pr<Xedur<, for .ulfu'ic ,cid .erosel can be modifoed .lIgh,ly '0
apply for the de'ermin";on of '0101 proto"". Thu,. not only are sulfu'ic
aci<b ""'asured. bur protons from ml.o'i1e .cids. s""h as h~'dro<hlork and
nilli, acids, and .cid ..Irs.•uoh as 'mmonium .ulf.te, .mmonium chloride
.nd z;no .ulf.... ,re indud.d. The procedure in 'hi' ,,« i, .. follow>: Add
to th. c.nt.r oflhe sampl. 'por 3{ljJl ofpo"",ium bromide .nd wash to ,h.
ring Zone wilh distilled w,t<l, Allow ,h. 'ing to dr~' completely .nd ,h.n
.dd 6><1 of fluore".in. Wash rho dye to ,h. ,ing zone .... with """hono!.
Remove the lSpe from the ring o.'en .nd add "".."ium bromate solution
around (from the ouuide) 'he ring zone u,ing • capm"y 'ub<. Return ,he
tape '0 'he ho' ';I\i oven 'nd w.i'th",e minute' for full color development.
Comp..e 'he color inten,i,y of ,h. ring wi'h slOnd'rd rings
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