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1.2.

[IYDROGEH PEROXIDE

1.1.1. This method describes the sacpling of hydrogen

3 e TY -
peroxide using Ti0S0, and the an2lysis of hydrocen

4 L A A

nulse
pulse

] . AAtIRla e etftahla fAarm Acrasm cmccmn
Id 2V2 LUUPZACA Lo oSlLaull IO OVEer Sscevaen
wWeekKs (See the X P
FEChS. Lo€S L "202 bacliup report).

1.2.3. The collection of hydrogen peroxide can be

ving

- - Slsmem = bl Y oa PILON .
Js OUDTH Li,.e Cil€ar lldDUl: solution change to a

. 3 .~ ws . e - o
yellow cclor iwher the 110502—d,09 complex fornsz.

<

1.2 1 Tha ~athnd hoec hattarm cnmad bl e oo &1
el eSe 4338 wTLiIUU Geos. vSu Ll SEehLS1eAivViu Lilail Wil
colorinetric oetitod (7.1.) and hnas fewer interferences
Y {
(See tie h202 backup reoort).
Principle (7.8.)

1.3.1._ The szmple iag collected nsins o Mid—abk Prirbad oY moa
3.1 255 STep AT 29 LULoLLLOL Woliy © iU, TU ITiITLed-1ISES
bubbler contaiain; 15 oL TiOSOu_
1.3.2. The sample is znz2lvzed for H By diffarantin’ -
o] - 2Vp By dliierzinltzay puls
poiarozg-aphy at a drogping nercur

current (in uA) of kpown standards are plocted 2zeinst
the concentrations of the standarus to cuzntiitzte the

fznge and Detection Liait

[0}
N



or 2 100 L air sanple. The
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Precision and Accuracy

3.1. EZighteern samples uere spiked al three levels corresponding to

levels of 1/2, 1, and 2 times the PEL. The CV, (nooled] for

-

Tnterferences

$.1. Very nish levels of strong oxidants and reductants will
interfere with the 2nalysis. 3Jec the i, 0, backup report.

puZp Just Ve properly
czalibrated so that the volume of air sampled can be

deterrined accurately fron the flow rate and tize.

5.1.2. llidget fritted-glass bubdbdler.

6
.
-
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W
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5.2. Proczdure

5.2.1. Sanmpling is done in accordaance with currecat

instructicas containz2 in OSHA directives to the
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5.2.2. The sample iz collected in a widget fritted-jlass
o]
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Ship to the laboratory as soon 2s possible. Do aot
use metal cap liners in the vial caps and tape the

lids shut. Send one blank wita every lovsagchsg'

§. Analytical Procedure

N

1 Annaratiie
.. Aappracl avuo
6.1.1. 25 pL clzss A burette with Taflon stapcock.
6.1.2. Glass voluxetric pipettes.
6.1.3. ificropinettes iwritiy tips.
6.1.4. 125 L Erlenieyer flaslk.
I'e . - [ PP TR bl d e memm Voo o *E_a_ 1 ety o =Ny e i o 3
O.t.” . TOLATOL M)l Jdideli Ll — 1HOUCL Jj¢&~ O HoHN _leculiactured
by Princeton Applicd Research (PAR) or equivalent.
£ 1 7~ Qb et n rimivattmes Acan alaaboada VDAL WINTY ~= mmizser=) o=t
Celala PN YT Ve ik CUl'y Uiy vacicuvi uu - Ihis DSUHY © “QLivdalClnL.
6.1.7. 13 &l 5lass or polyethylenc polarosrapnic cells.
6.1.5. litrogen purification anparatus.
5 2 Noarentzs = All c¢h wmicals <hinnld ha ACKS searmont orarde ar
.2. QRoagents A1l chemicalc should be ACS rezgent srade or

idc U

; Y i . .
< PP A LR S 1 (3 < T e

(YA

-
A

(ﬁﬁu)zsou' and 100 L. conceatrated ﬁzsou to 2 500
beaker. Seec precautions in §.3.1. Heat sraduzlly for
d

Cool tre mixture to room tewperature and pour

carefully into:about 350 nlL deionized water in a2 350
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6.2.2.

6.2.3.

6.2.5.

£.2.6.

6.2.7.

0.00575 I: Titanium Oxysulfate: Ilake a 1-10 dilution
of the 0.0575 i Ti0SO, stock solution by 2dding 10 oL
of the stock solution (6.2.1.) to a 100 oL volumetric
flask and diluting to volune uith deionized uster.

This solution shnould be uz2de fresh pontely.

0.00115 1 Titaniua Oxysulfate: ke a 1-50 dilution
of the stock Ti0S0, solution (5.2.1.) by adding:Z nL
of the stock to a 100 ©sL voluueiric flasic and dilutling
to volurme viith dcionized water. This solution snould

be aade f{resh nontaly.

Supporting Elecirolvte: add 53 3 (xﬁu)zsou' 36 =
SDTA, and 75 ol of 23-3 5 (i:"p)Oll to abouvse 500 al
deionized wzter in a 1000 al volupmetric fiask. Let

cool, then dilute to 10G0 al vith D.I. water.

4 ¥ Sulfuric Reid: Slouly add 112 aL :’.2:.;0.4 to about
500 L deionized wster in 2 1 L voluoetric flask, stir
and let cool. Sea preczutions in 6.3.1. Dilute to 1

L with deionized uzter.

Starch indicator solution: To 5.5 starcn &dd a little
cold water znd £rind in 2 nortar to & thin paste.
Scrape into 1 L of boiling distilled water, stir, and
let the covered solution setitle overnigit. Decant the
clear supernate intc z brown bottle and preserve with

4 g zinc chloride.

% josulf . 3dqd 4.5 r (= .12

0.1 H Sodiun Thiosulfate: idd “H.uz'g 12,55,03"50 to
about 500 L deionized wvater in & 1000 L voluicetric
flask and let dissolve. Dilute to volume =ith
deionized water. Add two or three mlL chloroforz to

minimize bacterizal decoaposition.

1 ¢y T11=y sl - -
1 il Ammoniua ilolybdate: Add 20.5 3 (J"u)6“°7°2u to
about 50 L deionized water in a 100 al volupetric
lack and dissolve. Diluta to volume with deionized

er. Stcre in zlass.

page S



6.2.9.

1 4 Potassium Todide: Add 33.2 g of XI ecrystals to
100 aL deionized water, dissolve, and dilute to 1 L.
Store in a brown bottle.

6.3. Precautions

Ch
-

acid, gloves and safety zlasses nust be worn. Extrame

care must be observed to avoid splashing or spilling

0
3
9
s
I
o
o
a
a
(9]

1fur

»--
[e]
n
[¢)
[
(=%
cr

o wzter very carefully

and never add uwzter to sul ci

=

sives off a great deal of heat when added to water and

can splatter or bdoil violently. To prevent the hest

“")

v

rom shattering the volumetric flasik, place the {lask

in a cool water batn and add the sulfuric acid a

=
e

ttle at a tine.

Refer to the polarographic instruction manual for

instrunental safety precautions (7.2., section I-1,

6.4. Sanple Prepzration

5.4.1.

6.4.2.

6«5.

Open the collection vial and meazure the sanple velucie

using a graduated cylinder. 7zke an aliquot of szmple
and transfer to z 15 gL Dolzrosraphic celi. The

sample aliquot size wiil

e
(1]
Q2
]
2
o,
[=]
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¢
2}

intensity of

the color of the collecting solution. If the gscmple
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and¢ acd

m

SO, (6.2.3.). Ir the

Add S5 al of the supporting elecirolyts (9.2.4.) to
2 total volume of 10 nL and analyze by

ntial pulse polarography.

Standard Preparation



6-5—1 -

A hydrogen peroxide stock solution is prepared by
placing 2 oL of 30 £ H_h

_ 1 S
40Q Q1

8 5 2 A wArAnran namavida efandard ceAalitb{Aam {e meanamas ‘.-
e L AP A NI URTII PUl VALUT SLadUGLl U SVAUM WLV 49 pPiTrcITuU Uy
placing 1 oL of the H,0, stock (6.5.) in a 100 uL
volunetric flask and diluting to voluwne with deionized
vater. This is approximately 12 ug/ml E_g
2U2-
€.5.3. Prepare a series of standards in the analytical range
of 6 to UE ug by nmaking the followinz serial
dilutions. Add to the polarographic cell the
appropriate aliquots of the H 0, standard solution
< [~
(£.5.2.) and aliquots of deionized water using the
calibrated pbicropipettes. Add 1 mlL of the 0.00575 M
Ti0SOy (§.2.2.) and S eL of the supporting electrolyte
(6.2.4.) to pmake a total volunme of 10 mL.
Stock fliquot Aliquot Final
Solution t.n_ nT U_A Qb ~nsa
2V2 Ve lde llz\J ~SLaillda. U
o\ .t \ £ v\ 2 LY
Aopm) L 6519 —tnld Suz)
12 L. ¢ 0.0 58
L e} b B 0 Y - ~ - r
1< 5.U TeU =0
12 2.0 2.0 24
12 1.0 3.0 12
L) n i) [ r
1< Vel deD 9

6.6. Analysis

Turn on the peclarograph, ilodel 384 and 303 and zllow

to wara uop for at least 30 ominutes.

Analyze the standards and samples by differential

pulse polarozraphy using tae following instrumental



6.6.3.

6.6.L.

6.6.5.

o
[*)}

o

6.6.7.

6.6.8.

Final Potential =1.020 v
Purge Time 300 sec
Scan Increment 2 oV
Replications 1

Drop Time 0.5 secoads
Peak Locztion Yes

Pealk Potential -0.9%0 Vv
Date as needed

The method is stored as llethod llo. 2 in the PAR ijodel

=~ 0Oh
JO04.

Prepare the sanples and working standard solutions as

ne £ b -

.~ « A c
LioNS v.v, and s PN

Purge each standard and sample for 5 wminutes with

standard a2nd sample in the lzboratory notebook. The
differentizl] pulse polzrogram of hydrozen peroxide

ately -0.940 V.

If any of the samples have enough hydroz=n peroxide to

be over the ?EL, the 1200 ug/cL stock (6.5.1.) pust be

[d

P} PUR I Y | P Py N L =) Vg - L3 B 3 P e > _ Y -
4Araaralizedqd dgelnsSL L€ V.l 1 SOoCLlUg Lalo3uliale
2

standard curve is uprepared. See

.
o
L]

Ve
.
(3
>

wrough 6.6.12.

Use any available least square regression prograa to

plot a calibration curve of peak current vs.

standards.

'Q
&
[
o



6.6.9. To standardize the #,0, stock solution, transfer the
following solutions to a 125 oL Erlenpeyer flask.

1. 10 ol stock 1200 ug3/ul 3202 (6.5.1.)

2. 10 oL 2t H,s0, (6.2.5.)

3. & mL u! KI (68.2.9.)

4. 3 drops W (I )stio 0,5, (6.2.8.)
S. 20 al D.I. water

6.6.10. The solution is titrated to a very faint vyellow with

c.1 ¥ 25,03 (6.2.7.) and then 1 gL starch solution
(6.2.6.) is added to produce a blue color. The
titration is continued until the solution becomes

colorless.

6-5.11. The total aprount of 6525203 required to reach the
endpoint is deteroined (cbout 10 L) and recorded.

€.6.12. Calculatc the concentration of the 1200 ug/mL 5202
stoclk, the 12 ug/olL standard, and the actual

concentrations of the standzrds to ve used in the

=standard curve.
Calculations

6.7.1. Subtract the initial voluaze of sodiun thiosuifate rrom

the volupme at the endpoiat. This is the tectal volume

of H:‘-"25203 used.
Since:

2 8203= + H0, + 2 HY ~===> Sy0g" + 2 50



M N828203 xXv Hazs?_o’ =2 X il HgOz Xv “202
0.1 X oL Na,s,05 used = H 0,0, X 2 X 10 oL, and:

wrnoles h2°2 = onoles ila;S;05 X 1/2 then:

iam U

= svmalYae la_Q N Y 1/92.Y 2h
B "ZUQ = Luivico -l0202U3 A W& 4 O
= mnmoles iia 4
25203 X 17
6.7.2. The weight of ,0, in a sanple aliquot is determined
o~ - e o A=Y Sk b J men mrssmecs P bnban)l scnas =it ALY
fron the calibration curve. 1€ Woval wCij,uv O n202

"202 = (plic, ug - bianic aii sample vol, ©
{sample aliquot vol, rL)

is calculated in ug/L,

2~ 2
....... ad ba .,..1..3 and fhen &A oM
convse U WU HiuwT , aiiv wiCis oV ypue
3
uz H;0,/1iters sanpled = og/a and;

. ) .
ppo 2.0, = ms/nj ¥ 24.45/34 = ng/e? X 0.719

Hydrogen Peroxide Colorimetric llethod, iiethod io: VI-6, Last

C-l

‘Resezrch, Princeton, I

*inceton, MNJ.



7.4,

Boto, K.G., and. Williams,
85, pp 179-183 (1976).

L.F.G., Analytica Chimica Acta, Vol.

'L |
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BUD

Backup Data Report

Substance: Hydrogen Peroxide

Chemical used
for velidation: Hydrogen Peroxide, Analytical Reagent, 30 &, Mallinckrodt.

1. Procedure

The gonosral procedure used is described in the OSHA Sampling and Analytical
llethod (SAll) for hydrogen peroxide. Instrumental analysis was done by Carl
Cook (See Reference 8.1). This method replaces the colorimetric method (8.2)

A -

2. Amalysis

The analysis of hydrogen peroxide is by differential pulse polarography
{DPP), see Reference 8.1. 5.0 oL of the supporting elesctrolyts and 5.0 mlL
of the sample or standard solution is placed in a 10 nL sample cell. The
sample or standard must be in 5.0 wl 0.00115 U Ti0SO,. This gives_a much

sharper and larger peak than 4 or less mL of the 0.00115 I Ti0OSO; as can be
seen from the diagram below.




PAGE 2

3. Gonoratiom-

ydrogoen porondo was gonorated by adding 25 mL of 30 % hydrogen peroxide
to a flask and hoeating the flask while bubbling Ny through the soiution a2t a
rate of 1 LPM., Ths hydrogez peroxide was collectsd in 15 mL of TiSO, in 2
midget fritted glass bubbler.

collected 500 ug/mi 'ﬁzﬁz {about 80 times the PEL), the Znd mpinge: showed
_—m bherldmmmomee macmcawlde 2aallTacstad Thd @« cmcame that att Tawale halaw €0 &2 __ v
priv) uyu];usuu yu&us;uv VULATGLLUWe AMAD MUEBL LMAReG 66 LTVGALAS WUIOAVWN VYV LALGC S ‘n
PEL there is 100 % collection efficiency.

5. Storage Stability

To assess the stability of hydrogen poroxide in Ti(BO4. a time study was
conducted at the 0 5, 1 0, and 2.0 PEL lcvel. '

to e ne the storage stability. Assuming that 100 L of aixr were taken in
1€ wml TIONND 'S T - 14 ha 7€ we D N Frmmd Iom 2 cammle ot 1/ &t

dewt Ads .LJ.WV4' LAGILE WUYUULUY VG IJd Ygn “2‘7 AVIHMWU AN B SQpPAY A4F A & A

150 uwg at the PEL, and 300 ug at 2 times the PCEL. Eight ples wore

sam
prepared at- each level and contzinad 15 mL of 0.00115 M TiOSO,,
spiked L,0, conceatration. Table I gives ths-results of the

study.
Iable I Stability Study Data
Nae we fannd ne avnas~tad £1e
a Qg I0UNG ug SXpEcCced Xit.
1 75. 75. 1.000
1 176. 150. 1.173
1 347. 300. 1.157
4 76. 75. 1.113
4 141. 150. 0.940
4 295. 300. 0.983
e 2TA Q b & 4 Nn nan
Q i%.7 13, VeJd727
2 149, 150. 0.993
8 300, 300. 1.000
15 91.5 75. 1.220
15 133. 150. 1.220
15 367. 300. 1.223
51 76.3 75. 1.017
51 150. isc. 1.000
4] b S Ao § ann . A0
L Jdlde VYV, deddY

for 51 days, or almost 2 months. One problem that was noti
zslthough the hydrogen peroxide-~TiOSO, complex is stable for two months, the
Ti0SO, stock solution (0.05775 H) and subsequent diluted solutions of the
0.05775 1 Ti0804 stack solution are not stable. A comparison of the 0.05775 il

From the results it can be seen that hydrogen peroxide is ;g;b;g in TiQgS

QC stock solution and the 0.05775 il Laboratory stock solution showed signifi-
famb IZOL o o Tha NN atbnnl wae T mmcbb o T3 3 &L _ 1t _o_ 9 _ -
“aldo uxxxcxcnccs. ALC W ILUCA WasS 4o VHBLUS OAU &ELU LE4C 4LA@&VU SLTOCkK Wwa $ 3
monthe old TThen analvzed by tha colorimarrisa mathnd caommlac enmiPad wirk
WaAR S WValae Hidv as wMRm[ aj aTia vy - W AVA Al L AV WMV RLRVU) SGWMPLVDY )y‘-a.l;u WAL



LIS e s

96 ug in the QC stock showed 80 ug, whereas sampies spiked with 96 ug and
anl1Tantad 2w thae Tabh _tant clLawad 0L we ML o I 8 e B T aw
SV LAGULTLG IR waaT ARV TOCKL SO0WSU 79V uie AMT 3T Q. US wWers maids usaing tne
1lab stock 'rioso. Whn__-u_ the samples wore analyzed by DPP, all 5&91 es S!‘-““ad

oldor than the lab stock solution or differences inm solution pxepazanon. This

points out another problem with the colorimetric analysis. The results
indicate that age and/or makeup of the ‘1‘10804 solutions are not as important
whon the DPP method is used.

Table IXI shows the effects of different intorferents on thoe analysis of
hydrogen peroxide. 96 ug of hydrogen peroxide was placed in a 10 oL sample
cell along with different levels of interxforent. From Table II it.can be

seen that the only serious interferent with the DPP method is KinO, which
will alss preveant the anmalysis of hydtogen pecoxids usimg the eaiﬁfinetric
mathod, Additionallyvy. I'T doase not affact tha analveiec nf hvdracar marnedi_

- Tewiasm T Vesm Ay § s W ® AMAVE VAAVULE WAV SHRLAJ DAS WA MAJULUEWwi yULUuu
by DPP but does prevent the analysis of hydrogen peroxide using the color-
inetric method.

Table IT Effect of Intecferent on the Analysis of [Iydrogen Peroxide

ug IL,0, Interferent ii)05/Interferent uA Peak locatidm
Added Added ratio §2)

96 0.4 ppm SnCl, 1:.02 2.66 ~.948

96 20 ppm IGO0, 1:1 2.41 -.950

96 0.2 ppa Zinb, * 1:.01 —

96 0.8 ppm AL, O -1IC1 1:.04 1.84 -.948

96 2860 ppn 1'328203 1:150 2.17 -.950

96 10 ppm Cxz, 3 1:.5 2.43 -.943

846 33200 ppu &I = 1:1300 2.09 -.950

96 20 pp= I53,04 1:1 2.26 =.950

% Theso were highly colored and would not allow analysis by the colorimetric
method.

7. Precision and Accuracy

TL . 1 . M e L AL e N eon o 1 - £ aw _ - . ~ - - -~a
4400 LadS. 4ay O A% Study was on 4ay Ji, the results Irom day J1 are
tanhnlatad halAw
WAVMHMALGLBUL U LVUW o
<
# of Samples Concentration Concentration CVI
Analyzed Expected Found (ive)
6 75.0 76.0 0.0312
] 150.0 150.0 0.0166
8 300.0 375.0 6.623_1
Thae CV. f-ﬁnnlad] for the tharee gscts of camales wace ),.132481 Ney anammiac
1 2CYaee An o - -nu-‘-.c-c WA wew—sway s Seriddhw
for each of tic three different concentratioa rarnges wesre tscd,

Appendix I coxtaias typical polarograms of 120. ug and 75. ug il 0,
respectively in a 10 ol sample celi. -
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AR AET _ QURIECT TO REVISION
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Hydrogon Peroxide in Workplace Atmospherss. . Method No: ID-126-SG_

Hydrogen Peroxide Colorimetric Method, lethod Mo: VI—-6, Last Revised
on Januaxy 26, 1978.
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CURRENT ¥+18%NA
-FEB-84 5
SAMPLE DPP
INITIAL E -8.788 V
FINAL E  -1.108 V

PEAK.
] -B.954V 2.0F
8. 560E2 MA
, 1.5F
’ lm.D }
J 4,
5
1.0
a.5F

CURREMT ¥ 10°NA
2-FEB-84 ¢ 6.
SAMPLE DPP

INITIAL E -0.788 V
FIMAL.E ~-1.108 V

PEAK
1 -0.958V
1.738E2 MA.

7S:pq Hh0,

o4
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DO NOT QUOTE OR CITE

HYDROGEN PEROXIDE l"

Matrix.

OSKA Standard: 1.4 mg/m’

Alr Method No: VI-6

Method Classificatioa:

Analiytical Procedure: MFGB -

Colorimetric Date: February 22, 1977

Detection Limit: 2 pg H,0. Date Revised: January 26, 1978

Principle of the Method:

1.1

1.2

1.3

H202: vapor is collected in a midget fritted glass bubbler
containing 15 ml of Ti0SO. collecting solution.

A 5 ml aliquot of the collecting solution is transferred to
a 2 em cuvette and 10 ml of distilled water are added.

The absorbance of the solution at 410 nm is read and compared
to the absorbance of standards.

Range and Detection Limit:

2’1

‘When using 2 cm cells and a 15 ml final volume, a 1% absorption

or detection limit occurs at about 2 ug H;0,. For a 100 liter
alr sample this translates to a detection limit of about

0.06 mg Hz0:/m® or approximately 5 percent of the present TLV
of 1.4 mg/ms. The yellow titanium - H,0, complex is visually
observed at 10 pg in the collecting solution or 0.1 mg/m?.

The range for this colorimetric method is useful from
2 pg H;0; up to about 100 pg H,0, which corresponds to
0.06 to 3.0 mg H;0,/m?® for a 100 liter air sample.

Precision and Accuracy:

The average percent error for the method is estimated as 2.9.

Advantages and Disadvantages:

4.1

The method is simple, specific, and sensitive. The Ti-H,0,
color complex is stable for over one week and insensitive to
light and temperature. Semiquantitative visual field analysis
is made possible by the spontaneous color complex formed by
reaction of H;0; with the collecting solution.
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6.2

5.1.5
Analy

s 2 1
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DRAFT - SUBJECT TO

NO NINAT NDILIOTE N
= W/

D
M\ 1NN/ 1 WU/ N

An aix-sawpling pump capable of operating at a sampling
rate of 0.5 lpm. The pump must be properly ralibrated
so that the volume of air sampled can be determined ac-
curately from the flow rate and time.

hermometer

Manometer

Stopwatch

tical Equipment:

Matched cuvettes, 2 cm path length

Assorted glassware
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4.6 g of T1i0S0., 20 g of (NH,)2S0,, and 100 ml of concentrated
H,SO, are heated gradually for several minutes until the -chemicals
are dissolved. The mixture is cooled to room temperature, poured
carefully into 350 ml H,0, filtered through an HA filter to re~
move any trace of tur n di 0 mil A 1:50

he t

A4 Vst arn ~F Lo ol a
VUiaAdULALWVIL Ur LiliO Luac
lut

=]
]

(IR0 E TP A -1 g N § ¢ SLLUELALL .

A standard H,0, stock solution is prepared by placing 2 ml
of 30 percent H;0; in a 500 wl volumetric flask and adding
distilled water to the mark. Two ml of this stock are
diluted to 200 ml with distilled water. Aliquots of this
solution are used as standards. The 10 ml aliquot is about

pg-

aon
Iy



6.3 The solutions required for H3;0; standardization are:
6.3.1 4N H,S0.
6.3.2 1IN KI

6-3.3 IN (N‘H,g) oMOyOzg

4 0

6.3.5 Sctarch solution prepared by adding 2 g soluble
starch to 10 ml boiling water in which 1 g boric
acid has been dissolved. This solution is boiled
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OSHA Collection Procedure:

7.1 H30: in air is collected in a midget fritted glass bubbler
containing 15 @l of titanium reagent as collecting solutica.

7.2 Air is drawn through the bubbler at a rate of 0.5 liter per
minute. A 100 liter sample is recommended.

7.3 The solutions are transferred to capped bottles for shipping.
Vinyl or waterproof tape is used around the caps to prevent
leakage during shipment. The tape is wrapped around the cap
in the direction the cap is turned. Each cap is also sealed
with an official OSHA seal.

7.4 Wich each batch le containing collection
o 1 itted

7.5 The bottles in which samples are collected should be shipped
in a suitable container, designed to prevent damage in
transit.

8.1 Analysis of Samples and Standards

8.1.1 The volume of each sample received should be determined
and recorded. A S ml aliquot is transferred to a cuvette
and. the volume of each adjusted to 15 ml with 10 m) deicnized

water.

8.1.2 Standard H,0, solutions are made by placing 5 al of
titanium reagent in each of 6 cuvettes. 'iquo:s of
the standard H,0; solution are added to each and the

total volume is adjusted to 15 ml with water.
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3 The absorbance of each sample, blank, and standard
are determined at 410 nm with a spectrophotometer
with 0.00 absorbance corresponding to a reagent
blank. '

8.2 Standarization of H,0,

8.2.1 The following solutions are transferred to a
125 ml erlenmyer flask.

1. 4 ml stock H;0,
2. 21 wl water
3. 10 ml 4N H1SO.
4. 6 ml IN KI
S. 3 drops 1IN (NH.) ¢M0,0a1.
8.2.2 The solution is titrated to a very faint yellow with
0.IN Na,S;0y and then 1 ml starch solution is added
to produce a blue color. The titration is continued

until the solution is colorless.

8.2.3 The total amount of Na,S;0, required to reach the
colorless end point is determined.

8.3 Interferences:

Positive interference can be expected from any compound
collected that liberates H20; on acid hydrolyis. Negative
interferences are a function of the reactivicy of H;0, with
other compounds present in the air sample.

9. Calculationss

9.1 A standard curve is plotted from the absorbance values obtained
for the standard H,0; solutioms.

Typical values used for a curve are given:

Standard Aliquot (410 nm) pg Hi 0,
10 ml 0.150 90
4 ml 0.087 36
2 ml 0.049 18
1ml 0.024 9
0.5 ml 0.012 4.5
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The weight of H203 in a gample aliquot is determined from
the calibration curve uging the measured absorbance of the
color developed by the gsample aliquot.

The total weight of H;0, in the sample is calculated by the
equation

(aliquot pg - blank aliquot pg) (sample volume, ml)
(sample aliquot volume, ml)

pg(H,03) =

9.3 The following equation and calculations are used for
standardization of 4 ml stock R,0, standard.

9.3.1 25,0, + 2H' + H,0;, —» 5.0, + 2H,0
9.3.2 The H,0; normality is determined from the S0,  titranc

volume, and the corresponding coacentratioan of H;0,; is
detetrmined by the relatiomship /[

,sppm(H20,) = N(H,05) x 17.0 x 1000.

9.3.3 The 4 ml standard solution weight is 1 percent of the
-4 ml stock value since a 100:1 dilution was made.

9.4 The concentration of H,0; in air is expressed in mg H.0, per
cubic meter of air.

mgH:O;/m’ = )-lgHzOz/l
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