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NITRATE    UV-SPECTROPHOTOMETRIC    SCREENING   METHOD

FOR    THE    TECHNICON    AUTOANALYZER    11     SYSTEM

Generll    DiscussTon:                         Lawrence   R.    Hathaway

Nitrate(N03)   absorption   of   UV-radiatl.on   at   220   rm   follows   Beer's   law  up   to   a

concentrati.on   of  89  mg/l    in   thi.s   automated   procedure.      Fi.1tration   of   samples

;:dn:i
essary   1.f  suspended  material   is   present.      Interferences   frorii   hydroxide

rbonate   speci.es   are   elimi.nated   by   acidificati.on   of   blanks,   samples,   and

standards   wi.th   HC1.      Dissolved   organi.cs   may   exhibit   absorption   at   220   nm.

Thus,   a   second   measurement   i.s   made   at   275   nm  where   the   organi.cs   exhibit   some

absorption   but   N03   does   not.      The   absorpti.on   at   275   nm   1.s   used   to   make  matrl.x

corre¢tions   for   the   calculatl.on   of   N03   values   from  the   220  nm  absorptl.on   data.

Di.1uent-Blank-Wash   Solution:

Place   10   ml    of   redi.stilled(6M)   Hcl    i.n   a   one-liter   volumetric   flask   and   clilute

to   volume   with   disti.1led   water.      Mi.x   thoroughly.

samples  rd Standards :

All    samples   and   standards   should   contain   1   ml   of   redistilled(6M)   Hcl    per

100  ml   of   solution.

Caliblation S o 1 u t 1' o n s :

Working   standard   soluti.ons   are   prepared   from   a   100  mg   N/l   potassi.urn   nitrate

Stock   solutl.on(0.361   g   KN03/500   ml).       1   ml    volumes   of   redisti.lled(6M)   Hcl    are

place

stock

d l.nto   100  ml   volumetric   flasks,   followed   by  appropri.ate   volumes   of   the

solutl.on,   and   then   diluti.on   to   the   marks   \`'ith   disti.1led   water.      Ml.x

throuohly.      The   volumes   of  the   stock   solution   needetl   in   the   preparation   of   the

call.brati.on   standards   are   as   follows:

ml   of   loo   in N/1    stock

Notes :

Hno3fl
4.43

22.2
39.9
88.6

ace   a   40/hr-4:1   cam   into   the   sampler.      Comect   the  manifold   to   a   15  mm

flowcell    l.n   the   sample   compartment   of   the   spectrophotometer.      Set   the

wavelength   to   220   nm   and   turn   on   the   UV-light   source.      Allow   about   one

for  the   system  to  warm  up.



2.      A   Kel-F   probe   should   be   used   1.n   the   "8"   posl.ti.on   of   th.e   sampler  arm.

The   "8"   wash   receptacle   is   used   i.n   order   to  mini.mi.ze   the   possibi.11.ty   of

Hil contaminati.on   to   other  chemi.stries   which   are   run   on   the   system.

3.      Turn   on   the   recorder  when   normal   flow   is   achieved   i.n   the   system.

Confl.rm   that   a   bubble   I.s   not   trapped   in   the   flowcell.      Wl.th   the

Basell.ne   Knob   at   1.ts   mid-range   poi.nt   and   the   Balance   Knob   at   the  0   Abs

:i

4.

5.

int,   adjust  the  mechanical   reference  beam  attenuator  so  that   the

corder   pen   comes   to   rest   i.n   the   5-10%   scale   area.      Allow  the   system   to

attal.n   a   steady   response  and   then   proceed  to   set   the   basell.ne   to  0.0  with

the   Baseline   Knob   and   the   88.6  mg   N03/1    standard   to   a   scale   reading   of

:i
out   93%   with   the   Std.   Gal.    Knob.

asure   the   absorbance   of   blanks,   standards,   and   samples   at   220   nm.

Change   the   wavelength   to   275   nm   and   reset   the   baseline   to   0.0   by  usl.ng

only   the   Baseli.ne   Knob.      At   this   point   D0   NOT   CHANGE   THE    INITIAL

SETTING   0F   EITHER   THE   STD.    GAL   0R   THE   BALANCE.       Measure   the   absorbance

oi samples   and   blanks   at   275   nm.

The   net   N03   absorbance   of   a   sample   is   given   by:

AbsNo3   =   Abs22o   -   2(Abs275)

6.T h e  absorbance   data   for  the   blanks   and   standards   are  dl.vided   into  two

cdlibratl.on   curve   segments,   88.6-22.2   mg/l    and   22.2-0.0   mg/l.      Net AbsNo3

values   for   samples   in  conjunction  with   the  appropriate  curve   segment   are

#:::ae::::a:::;:;:;::;:;r:;;::::;;::d:::h:::a;:;:;::n:::::I;;;:;:::as
landfill    leachates.      For  these   samples   l.t   1.S   l.mportant   that   N03

screening   values   be   verified   by   some  other  method.

7.:I sample   diluti.on   1.s   necessary,   the   diluent-blank-wash   solutl.on   should

used   1.n   maki.ng   the   di.luti.ons.      It   is   1.mportant     that   the   acl.dities   of

the   blanks,   samples,   and   standards   all   be   fairly   sl.ml.liar.

Refer nces :
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N03   UV-Spectrophotometrl.c   Screeni.ng   Method

Range:      0-89   mg/l    N03
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UV-Vi.s   Spectrophotometer

15   mm   flowcell
8   nm   Bandwidth
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220   nm--N03

275   nm--Background
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Std.   Gal  .   setti.ng   of   3.30   gi.ves
about   5%   recorder  scale   response
for   the   4.43  mg/1   N03   Standard
at   220   nm.
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The Kansas  Geological Survey does  not guarantee this document to be  free from
errors    or    inaccuracies    and    disclaims    any    responsibility    or    liability    for
interpretations based on data used in the production of this document or decisions
based there
earliest pos

This report is intended to make results of research available at the
le date,  but is  not intended to constitute final or formal publication.


