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to-oxygen reaction in feedwater, namely

8.5 10 9.0. Feed 1emperature at the In.
jection points was 180 1o 190 F. Hydra.
zine Injection took place from Monday
to Friday only, 30 week-end operation of
the boilers brought the system back to
normal conditions, providing relerence
data for the rest of the week. Further,
injection wns made only during the
sleaming hours of the bollers, roughly
some 16 hours a day,

Test a: 700-8009, excess hydratine.

Hydrazine was injected for one week
ta give 0.5 10 0.6 ppm in the feed. This

corresponded to 80010009 excess hy:"

droxine besed on the theoretical oxygen
requirements.

Almost immediately hydceszine ap-
peared at the feed pump nnd after o
day or two in the surge tank and de.
aerator, showing it (J) is reasonably
stable (2) can withstand the 185-F tem-
perature, existing in the 30ft length of
feed main (3) cen pass through the
deaerator. No hydrazine could be found
In the steam econdensate. Thls oecur-
tence of hydrexine, at all points except
the steam sample, made snalysis more
difficult. Tt took several days to devise,
check and p i y the

what ls more, that oxygen and hydrs.
tine do not coexist in solution. When
hydrazine appeared at the preinjection
point, oxygen contents of condensed
stenm, f{eed-pump water and prelnjec.
tion waicr all ran sbout 0.605 ml per )},
considered the threshold value of the
oxygen method of testing. Ammonia in
the system did not rapidly increase, as
was thought possible, but began to rise
aftor 1wo or thres days' operation, be.
coming as high as 0.9 ppm in the surge
tank by the fifth day. A sample of con.
densed sleam, taken when the boiler
ceased steaming on Friday, showed am-
monia ps high a1 1.1 ppm. Conductiv.
ity of the condensed steam incroased

I 9

be correlated with ammonia co
also thet carbon dioxide ingrets myt
have been playing a variable and eetiy,
role. This wes strikingly borne ouy
the end of the secand week's operatipd i
that js the end of Test b, when PRAY
measyrements were made on the g
alter the boiler was basked, Coincid
with a riso in steam, ‘conduciivity 4
smmonie to 8.0 units and 0.44 ppm 45
spectively, pH dropped 10 4.8 lcveni
hours after the boiler came off Yoay
Some unevaporated, undeasrated m
up waler, containing carbon dioxidg, ¥
was belicved to have entered the boilery
on shutting down. .
Water samples went to the llbﬂl‘llor,i)'

1o 6-7 unlis s the
Test b: 1502009, excess hyd

When ammonia in the system dropped

back to noimal, oxygen tests, carried out
before injecting hydraxine, showed a Jow
oxygen level in the steam, despito a
normal feod oxygen, Indicati

to confirm deter and
10 tex for alb \d

pected, alb i1

very small.

Physical appearance of the boiler
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waters, sfter hydrazine injection, was
Py

that oxidation was occurring within the

boiler or leed main, or samewhere alter

the feed pump. Possibly it wae oxida.

tion of lower iron oxides produced dur-

ing the hydrazine-injection period.
Ce h H

- modifications required in the analytieal
technique for the d i of oxy-
gen and emmonia in the presence of
hydtazine. It requires very great accu-
racy 1o test for oxygen of .01 1o .02
ppm or less, and all races of hydrezine
wuat be removed.

ation of hy was re-
duced then for Test b's run 1o sbout
0.15 ppm in the foed as agninst Test
a’s 05 to 0.6 ppm. Quite different re-
sults developed. No hydragzine recircu-
lation occurred through the surge de-
serator system, nor was eny significant
rise in i d d

. The technique finally adopted, wher-
ever hydrazine showed in the sample,
wes 1o (1) reduce rapidly the pH of the
sample immediately ofter it had been
taken, thus fixing the hydrazine (2) de-
termine the smmonis in the usuol way.
Oxygen was determined by the eleciro.
metzic method, efier first removing the
hydrazine by oxidaiion with permanga.
nate.

The hydrezine in the injection solu-
tion was determined by direct titration

* with potassium iodate in acid solution,
fn the water after injection by the Pesos
ond Petit method employing paradi-
mathyl.amino-benzaldehyde resgent.

Results Indicsied that oxygen was

gh, os has been pointed out, slight
decomposliion ihto ammonia might be
masked by a g Uy high i

- tity, consisting mainly of easily flierabla

Normally, suspended mstter
{rom these boiler waters is large in quan:

red ferric oxide. During hydrezine treat
ment, the quantity of sludge appeared
less, and the color, while still red, wa
less intense, Further, it was very finely.
divided snd almost impossible to 6liec
The hydrazine may have some reducing
effect in the boiler or, more probably, i
there was an sbience of oxygen within i
the boiler, confirming the finding th
oxygen removal could still take plsce-{i%
within the boiler plant when hydrezine J
injection ceased. }

Summary. This three weeka' trial of

content normally present in the system
at that cime. A still further difference
was thet hydrazine and substantial oxy.
gen ations ‘were obtained to-
geiher. at the feed pump, prohsbly
because the greatly reduced hydrazine
excess did not permit the chemical re.
action to go to completion ot this point.
Oxygen content of the sieam was
agoin reduced to virtually vero, showing
the injection of only 150-2009 excess
material was apparently satlsf, Y.

.8n excellent oxygen scavenger. (2) 14

hydrazine as an oxygen scavenger led to
these first indications; (1) Hydraxine.is \ i}

When equilibrium conditions are estab- e
tished, hydrazine ond oxygen do aet ’r]
appear 1o exlst together in salution. (3)

Hydrazine proves more stable than had -
been supposed, and does not imme:

they may influence subscquont tests
be considered. For example, it is

‘x xcess bydrazine will then reduce motal-
1ides, giving the same products as
{3} In abaence of oxygen or ox-
ea, catalytic or thermal decompositlon
place with the formation of am-
riénia and nitrogen. .
%ufAction (1) ls the desirable ons, while
2J must occur, especially In old plant
here much oxide scale exists. Action
tay account for various joint leaks,
€t6; that occurred in the feed system of
it canes (1) and (2), and also for the
ter phenomenon.
Action (3), definitely undesirable,
occur if action (2) reaches equi-
'}num, when further excess hydrazine

as follows:

into Ammonid

diately d at of

185 10 190 F. (4) Main d position *,
product of the excess hydragine used

is not under tho opersting viow.

Other Tests. Up to now, we've made
no relerence to pH value. A study of
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, forms
undef certain circumstances. <
Possible hydrazine after effects, and ° {s

tavy injection of hydrazine supports

Hydrazine is valuable for feedwater

in the trisls during the

Oxygen content of water

Eguivalent hydrazine (NyH,)
Hydrazine residual desired

s decomposition product its use docs
not add impurities to the systom. Eco-
nomically, it compares very favorably
with sulfite injection.

Treutmont Costs. This statement can
be amplified by an example from Amer-
jcan practice. In an industrial power
plant having nine boilers of 600-psis-
design working pressure, where sodium
sulfite Is uséd es the dcoxygenating
agent, cost for sodium sulfite averages
$1 per day per boiler.

Caleulate equivalent costs for 85%
hydrazine hydrate at its present price
of $1.55 per Ib (ono to nine 240-Ib
drums l.o.b. Niagara Falls, New York)

Ppm
0.08

0.08
0.04

0.12

Since 100,000 b of wailer requires
0.012 1b NyH,, 0.012 X 24 equel 0.288
1b NgH, per day. Now 85% hydrazine
hydrate contsins 54% Ngll,, or 0.288

AND M

Y SECTION

+ 0.540 = 0533 Ib hydrazine hydrate
per day, Cost per boiler: 0.533 Ib at
$1.55 por 1b (s $0.83 per day. .
Data for this English repors supplied
by WPhigen & Sons, London, England.

GERMAN REPORY

Degassing Process. Thero is o defi.
nite d d for o chemical d ing
agent not affected by the disad:

of sulfite. In recent years the industrial
production of hydraxine points the way
to & solutl Hydraziné bines with
oxygen dissolved in weicr in accordence

with the equation: Nyli, plus O, equals <

Ny plus 2 H;0. Thus two perlectly
harmless compounds, nitrogen and
water, form 32 groms of hydrazine, being
sble theoretically 1o hind 32 grams of
osygen, while 252 grams of sulfite are
required dor 32 grams of oxygen.
Hydrazine, svailable on the market
as o hydrate and added to feedwater in
that form, is highly alkaline and, hence,
can form salts with acide and also, of
course, with any CO, 1hat might still be
present. Thus, if a certain exceas is pres.
(Continued on page 212)




