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HACH    REAGENTS    AND    THE    DR/1A   COLORIMETER

i.s   based   upon   the  quantitative   Precl.pitation  of   S04

loride.      The   fi.nely   di.vided   Bas04   turbidl.ty   formed   is

o   the   amount   of  S04   present   in   the   sample.      Photometrl.c

ght   absorbance   by   the   Bas04   suspension   is   used   to   determine
l.ons   l.n   unknovms   by   comparison   of   readi.ngs   wi.th   a   standard

rve.

d   calcium  may   i.nterfere   at   levels   above   500  mg/l   and

espectl.vely;   but   chlori.de   and  magnesi.urn  do   not   i.nterfere

o   40,000  mg/l    and   10,000  mg/l,   respecti.vely.      Color   or

ri.al    i.n   the   samples   can   cause   hi.gh   results.

/1A  colorimeter   i.s   used   for  the   photometric  measuy`ement   of

unknowns.      The   wavelength   filter  wheel    is   set   to   450   nm   and

le   is   i.nsey`ted   into   the  meter.

airs   of   25  ml   sample   cells   are   u.sed   in   this   procedure.

s   of  a  matched   pair   should   be   cleaned,   filled  wi.th   distilled

cked   for   posi.ti.oning   in   the   cell    holder  whi.ch  yl.elds

orbance   readi.ngs   for   both   cells.     These   posi.ti.ons   of   the

older  are   noted   by   the   placement  of  a   dot   on   the   neck   of

he   si.de   nearest   to   the  wavelength   filter  wheel.      An   "R"

on   the   neck   of   one   of  the   cells   of   the  matched   pair.      This

sed  wi.th   the   untreated   portions   of   the   samples   whl.ch   serve

olutions   i.n   this   method.

ey`-pillows   of   Sulfa-Ver-4   reagent   for   a   25   ml    sample   size

he   formation   of   the   Bas04   suspensl.ons.



Calibhati.on   Standards:

Working   standards   for  a   call.bration   curve  are   prepared   from  a

1000  ulg   S04/l    sodl.urn   sulfate   stock   solutl.on(1.47865   g   Na2S04/1).

Appro

vol urn

throu

thec

ri.ate   volumes   of   the   stock   soluti.on   are   pi.peted   into   50  ml

tric   flasks,   di.luted   to   the  mark  wi.th   disti.lled  water,   and  mixed

hly.      The  volumes   of  stock   solution   needed   for  the   preparatl.on  of

1ibration   standards   1.n   50  ml   volumetri.c   flasks   are:

1    stock

Operating   Notes:

1.      A   20-60  mg   S04/l   operati.ng   range   has   been   adopted   for   the   applicati.on

of  this  method  to  S04  deternlinatl.on   in   brines.      If  the   S04   concentration

l.s   above   this   range,   a   diluti.on   of   the   origi.nal    sample   should   be   made

u!ing   distilled  water  as   the  di.1uent.      The   reference   soluti.on   for  the

diluted   brine   sample   should   be   the   dl.luted   sample   itself .      If   S04

levels   are   below   20  mg/l  ,   addi.ti.onal    standards   of   5  mg/l   and   10  mg/1

may   be   added  to   produce   an   extended   calibrati.on   curve.      Standards
`         bElow   5  mg/1   do   not   not   fall   on   an   extrapolation   of  the   20-60  mg/1

Curve .
I

2.      Turn   the   power   swl.tch   to   the   LEFT   SET   posi.ti.on   and   allow   the  meter

rFSponse   to   stabill.ze.      Use   the   LEFT   SET   CONTROL   to   adjust   the  meter

to   0%   T.

3.      Place   an   untreated   portion   of  the   sample   into   the  cell   marked  with

an   "R"   on   its   neck.      Thi.s   is   the   reference   solution   which   i.s   used   to

4.

slet   the   100yo  T   on   the   colori.meter  just   prior   to  maki.ng   an   absorbance

reading   on   the   treated   porti.on   of  the   sample.     The   reference   solution

1.ls   disti.lled  water   i.n   the   case   of   the   calibrati.on   standards   and   is   an

untreated   portion   of  the   solution   being   analyzed   in   the   case  of

ulnknowns.      The   use   of   an   untreated   porti.on   of   the   unknown   solution

as   the   reference   solution   serves   to   compensate  for  the  presence  of

dolor   or   suspended   materi.al  .

Place   25  ml   of  the   sample   i.nto   the   other   cell   of  the  matched   set.      Add
the   contents   of  a   Sulfa-Ver-4   powder-pillow,   swirl   for   30   seconds   to

dissolve   the   reagent,   and   then   allow   the   sample   to   stand   undl.sturbed
for   5  minutes  while   the   Bas04   suspension   continues   to  develope.



5. APout   1   ml.nute   before   the   development   peri.od   i.s   up,   place   the   cell

contai.ning   the   untreated   reference   soluti.on   into   the   colorimeter

:]i:e
the   dot   on   its   neck   faci.ng   toward   the   wavelength   fi.1ter  wheel.

the   cell   holder   lid,   swi.tch   the   power   knob  to   ON,   and   use   the

RIGHT   SET   CONTROL   to   adjust   the  meter   to   100%   T.       It   may   take   a   few

siconds for  the  meter  response  to   stabili.ze.

6.      At   the   end   of  the   5  mi.nute   development   period   remove   the   reference

:i:P::w:::Tt::df:::::tw:::i:eT:I :::t:i:i::t::et:r:::::,:::p::;  ::::k

7.

record   the   %  T   reading.

R¢peat   steps   2-6   for  each   new   standard   or   unknown   solution.     After

proper  warn-up   the  0%  T   readi.ng   should   be   fairly   stable   from   sample
to   sample,   but   the   100%   T  may   need   adjustment.      The   cell   used   with   the

Sllfs-Ver4  treated  samples   should   be   swabbed     wi.th   a   cotton   Q-tip  and

rinsed   wl.th   di.stilled   water   i.n   between   samples.      Ri.nse   the   cell   wl.th

S

Pi
me   of   the   next   sample   to   be   run   before   filli.ng   the   cell   again.      This

ocedure  wi.ll   mi.nimize   errors   associated   wl.th   the   build-up  of   a   Bas04

fi.1m   on   the   cell   walls.

8.      Al  parabolic   curve   fi.tti.ng   routine   usi.ng   log   %   T   vs   log   mg/l    i.s   applied

to   the  data  of  the  standards   in  order  to   evaluate   S04  concentratl.ons

:i:let::d%t:ed:::  :: :::  :::::::::  c:::ee:::t::gr::::::et::r':::ar  % T
log   %  T   vs   log  mg/l   plot   of   the   call.brati.on   standards   data   provide

g|reater   accuracy  than   i.s   possi.ble   from  the   logarithmic  concentration
scale   provi.ded   wi.th  the   DR/1A  colorimeter   for   the   S04   Sulfa-Ver-4

method.      The   present  method   also   overcomes   the   problem  of  any   variation

i|n   laboratory   environmental    condi.tions   under   whi.ch   the   unknowns   have

run   as   compared   to   those  whi.ch   exi.sted   during   the   accurriulati.on   of  data

used   to   produce   the  Sulfa-Ver-4   S04   Scale.

Refelences:

1.      Hach   Company,1989,   Sulfate,   Photometric   Determination:      In   Water

sis   Handbook,   G.    L.   Walters,   editor,   Hach   Company,   Loveland,   CO,

pp.    567-571,    656.

2.iPHA,   AWWA,   and   WPCF,1985,    Sulfate   426C.       Turbi.di.metric   Method:       In

tandard   Methods   fot.   the   Exami.nati.on   of   Water   and   Wastewatey`,16   th   ed.  ,

APHA   Pub.,   Washi.ngton,    D.C.,    pp.    467-468.
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