


Introduction

Why is the 103S Still a better choice?

Better than other stills 
Con structed of high-tech, chem i cally-re sis tant glass and 
plas tics, the 103S Still is de signed with fea tures that en -
able it to take max i mum ad van tage of the dis til la tion pro -
cess. 1  The 103S St i l l  re moves al l  c lasses of
con tam i nants with out con trib ut ing new ones in the pro -
cess; per forms con sis tently, year af ter year, with very lit -
tle main te nance; re quires no expendables; and can be
con ve niently and in ex pen sively mon i tored. Other lab o -
ra tory wa ter stills do not per form nearly as well as the
103S Still, in clud ing so-called dou ble or tri ple stills, be -
cause they lack many es sen tial fea tures. (see 103S De -
sign be low)

Better than cold-tech nol ogy systems
The 103S Still also out per forms sys tems based on cold
tech nol o gies (e.g., fil tra tion, re verse os mo sis, batch ion
ex change, electrodeionization, car bon sorp tion, UV,
etc.). It con sis tently pro duces wa ter of very high pu rity, it
re quires no expendables that must be mon i tored for fail -
ure or ex haus tion, and it costs vir tu ally noth ing to op er -
ate when util i ties are part of fixed over head. Properly
ap plied, cold tech nol o gies can be very ef fec tive; how -
ever, mi cro or gan isms pro lif er ate; mem branes foul and
de grade; ion ex change and sorp tion beds ex haust, shed 
particulates, and bleed organics; UV sources be come
coated and weaken; . . .  In or der to achieve their po ten -
tial for pro duc ing wa ter of high pu rity, cold-tech nol ogy
sys tems must be in ten sively mon i tored and care fully
main tained. A sin gle re sis tiv ity me ter will not de tect the
ma jor ity of dis crete com po nent fail ures that are likely to

oc cur. Re sis tiv ity only mea sures mo bile ions, so most
con tam i nants are not de tected – 18 MW-cm wa ter is likely 
to be sig nif i cantly con tam i nated. But the cost of nec es -
sary mon i tor ing equip ment, such as ad di tional re sis tiv ity
me ters, to tal or ganic car bon (TOC) me ters, UV me ters
etc., and ef fec tive main te nance is pro hib i tive for lab o ra -
tory-scale sys tems. The cold tech nol o gies are sim ply not 
well suited for  pro duc ing high pu rity wa ter on a lab o ra -
tory-scale. 2 

What do the standards mean?

A 103S Still can pro duce wa ter that sur passes the fol low -
ing stan dards: USP (USP-24-NF19) Pu ri fied and
High-Pu rity and ISO (3696:1987) Grade 1; how ever,
these stan dards have not been writ ten with sen si tive
bioscientific ap pli ca tions in mind.3 ASTM D1193-99
Type-I wa ter has been widely pro moted as be ing the
high est pu rity wa ter or ultrapure wa ter; how ever, the
ASTM stan dard is awash with in con sis tency and does
not re quire val i da tion of prod uct wa ter or main te nance of
pu ri fi ca tion equip ment.4 High-Q rec om mends us ing
CLSI C3-A4 Prep a ra tion and Test ing of Re agent Wa ter in
the Clin i cal Lab o ra tory and AH/LabWater-1, Stan dard for
Lab o ra tory Re agent-grade Wa ter. These standards pro -
vides a range of prac ti cal spec i fi ca tions and in clude in -
for ma tive ap pli ca tion notes that any one with the
re spon si bil ity of op er at ing or pur chas ing wa ter pu ri fi ca -
tion equip ment will find ex tremely help ful.

103S Glass Still

Recognized world wide as an example of carefully applied
science, the 103S Still is definitely not just another water
purification system. It produces exceptionally pure water and
costs most laboratories nothing to operate. It is truly automatic
and easy to install and maintain.

üFor more de tail, take an in ter ac tive tour - www.high-q.com 

1 Design of laboratory water still systems. High-Q, Inc. Available at:
http://www.high-q.com > Lab Water References

2 Water purification technologies in perspective. High-Q, Inc. Available
at: http://www.high-q.com > Lab Water References

3 http://www.high-q.com/standards.html

4 Gibbs, E.L., Editor, A Critique of ASTM Standard D 1193 - Standard
Specification for Reagent Water. Available at http://www.high-q.com > Lab
Water Standards
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Overview

Simple Installation

The 103S Still is shipped vir tu ally as sem bled. It can be bench or
wall mounted (Elfa® ad just able shelv ing sys tem) and its wa ter and
power re quire ments are eas ily met. Its ground-fault, fail-safe,
solid-state con trols are ISO rated and de signed to op er ate on all
types of power (208-240 VAC, 50/60 hertz, bal anced or un bal -
anced). Be cause the 103S Still is de signed to func tion as a dock -
ing sta tion for por ta ble High-Q 103C con tain ers, it can serve many
work sta tions and does not have to be lo cated where the wa ter is
used. 103C con tain ers have a foot print of <0.07 m2, they are spe -
cif i cally de signed to main tain the qual ity of high-pu rity wa ter, and
they are an ideal means for pro vid ing high-pu rity wa ter to your
workstations and in stru ments. (see High-Q 103C Bro chure)

Easy to Use and Maintain

It is dif fi cult to imag ine any lab o ra tory wa ter pu ri fi ca tion sys tem
that is eas ier to use and main tain than a 103S Still. Turn it on and it
does the rest. There are no expendables, so it is likely that a 103S
Still will cost you es sen tially noth ing to op er ate; most laboratories
in clude power and pre-treated wa ter as part of the fixed over head .

ü Au to mated drain and rinse cy cles keep the boiler of the
103S Still clean.

ü Each time the 103S Still starts, its con denser is san -
i tized with boil ing-hot dis tilled wa ter be fore any
prod uct wa ter is sent to the con tainer sys tem.

ü The Still-GuardTM fea ture  en sures that only
prod uct wa ter pro duced un der op ti mal
con di tions en ters the con tainer sys tem.

ü So phis ti cated, solid-state con trols re -
spond in tel li gently to fluc tu a tions, or even
to tal loss, of wa ter pres sure or power.

ü The 103S Still turns off all its power and
wa ter when the docked con tain ers have
been filled.

Specifics of De sign

Chem ically Re sis tant Glass

Chemically re sis tant boro sili cate glass is the ideal ma te rial from which to con struct the 103S Still.

ü It is vir tu ally in sol u ble in high-pu rity wa ter. 

ü It can be fab ri cated into the nec es sar ily in tri cate shapes and flaw less seals.

ü Its hy dro philic na ture is es sen tial in or der to min i mize dead spaces and to main tain films of wa ter on crit i cal sur -
faces of the com pound con denser and tran si tion stage.

ü Its non-po rous, impermeable sur face does not har bor con tam i na tion.

ü It is ex traor di narily du ra ble.

ü Its trans par ency per mits vi sual in spec tion of in ter nal com po nents.



Boiler Stage

103S Still boil ers are de signed with a large wa ter sur face area and
hor i zon tally po si tioned heat ers to pro mote gen tle boil ing and
thereby, min i mize the for ma tion of mist and over heated pock ets of
steam. A mag netic wa ter level sen sor makes it pos si ble to ac cu rately
reg u late the flow of boiler feed wa ter and avoid over flow. Over flow is
a poor way to keep a still boiler clean and it in creases the con cen tra -
tion of  vol a tile wa ter con tam i nants in the steam. The level sen sor
also plays a key role in the con trol of the ef fi cient au to mated drain
and rinse cy cles that keep 103S Still boil ers clean. 

Spe cial low-mass, quartz/tung sten heat ers are an in te gral part of the
boiler stage and the ad van tages of their unique de sign con trib ute
sig nif i cantly to the 103S Still’s rep u ta tion for dependability and ease
of op er a tion. 

ü En ergy-con vert ing jack ets re duce the ra di a tion of en ergy out -
side of the boiler wa ter to a bare min i mum. 

ü They are un af fected by deionized wa ter. 

ü Their low mass per mits rapid heating and cool ing, which
makes au to mated drain and rinse cy cles prac ti cal.

ü They have an ex traor di nary life ex pec tancy.

Dual-Action Tran si tion Stage

The tran si tion stage cor rects for any non-ideal con di tions in the
boiler. The hy dro philic steam fil ter traps mist and equilibrates over -
heated pock ets of steam. The flow of the steam be comes very tur bu -
lent as it passes through the tor tu ous, fine pas sages of the fil ter and
mist par ti cles, which are ex pand ing due to nu cle ation, are trapped
when they im pinge on wet sur faces.  A small con den sa tion of steam
in the fil ter au to mat i cally rinses con tam i nants back into the boiler. 

In the top of the tran si tion stage, a long, hy dro pho bic bar rier of vir gin
Teflon® pre vents the films of wa ter on the glass sur faces of the boiler 
and con denser stages from com mu ni cat ing. If these films were
to make con tact, sig nif i cant amounts of boiler wa ter could be
moved through the film into the con denser by the draft of
steam.

Compound Condenser Stage

The most strik ing fea ture of the 103S Still is its com -
pound con denser, which com bines a hot-fin ger heat ex -
changer with a counter-cur rent column. Such a
con denser is ab so lutely es sen tial in or der to  re move vol -
a tile wa ter im pu ri ties ef fec tively. The con dens ing sur -
faces of the hot-fin ger heat exchanger are de signed to
op er ate at the boil ing point of wa ter, with no cold points.
The steam and con densed wa ter phases ap proach
equi lib rium in this heat exchanger, which makes it
pos si ble to achieve the high con cen tra tions of vol a -
tile im pu ri ties nec es sary in or der for vent ing to be ef -
fec tive. How ever, the hot-fin ger heat exchanger
can not con cen trate volatiles with out the coun -
ter-cur rent col umn. Con densed wa ter, drop ping
from the hot-fin ger heat exchanger, falls as a film



down the in side of the in su lated, seg mented coun -
ter-cur rent col umn and ex its through the wa ter filled trap
at its base. As the film of wa ter falls, it re mains in equi lib -
rium with the steam ris ing from the boiler to the heat
exchanger. This coun ter-cur rent ac tion strips the fall ing
wa ter film of re-dis solved volatiles, forc ing them into the
ris ing steam and con cen trat ing them to ward the Hot-Fin -
ger; thereby, sep a rat ing highly pu ri fied dis tilled wa ter
from the volatile-en riched steam.

Note: Coil or jacket heat exchangers have cold sur faces,
es pe cially dur ing the win ter in cold climates (pos si bly
<5° C), where the cool ing wa ter first en ters. There can be 
no steam-wa ter equi lib rium and any steam vented from
such heat exchangers might as well be vented from the
boiler.

Distillate Cooler

By de sign, the prod uct wa ter leav ing the trap at the bot -
tom of the 103S Still con denser re mains at the boil ing
point. Because boil ing-hot wa ter would be in com pat i ble
with many plas tics and is in con ve niently hot for typ i cal
lab o ra tory pur poses, the 103S Still is equipped with a
glass heat ex change that cools the dis tilled wa ter to ap -
prox i mately room tem per a ture.

Controls

So phis ti cated, solid-state con trols make the 103S Still
sim ple to op er ate and per mit un at tended op er a tion with -
out sac ri fic ing prod uct wa ter qual ity. Other stills lack
essential con trols and the qual ity of the wa ter they pro -
duce falls dra mat i cally dur ing un at tended op er a tion.  

ü Safety cir cuits con tin u ously mon i tor the 103S Still 
for mal func tion or ab nor mal op er at ing con di -
tions. In ter rup tion of elec tri cal power, cool ing wa -
ter, or boiler feed water will sus pend op er a tion in a 
con trolled fash ion un til con di tions nor mal ize. If
the boiler over fills or the heaters re ceive power
when they should not, the con trol ler turns off all
wa ter and dis con nects from the build ing power
source.

ü The con trols are de signed to per mit sep a rate
sources of wa ter for cool ing and boiler feed. The
flow of cool ing wa ter is con trolled by means of a
pres sure reg u la tor. If the source pres sure drops
too low for ef fec tive reg u la tion, the con trols go
into standby mode.  The flow of boiler feed wa ter
is con trolled through feed back from the boiler
level sen sor and is in de pend ent of the source
pres sure. This is im por tant, be cause the pres sure 
of pretreated wa ter sources tends to be rather  un -
sta ble.

ü The boiler is au to mat i cally drained and rinsed at
regular in ter vals. 

ü The Still-Guard™ con trol pre vents prod uct wa ter
from be ing col lected un less the con denser has

been san i tized with boil ing-hot dis tilled wa ter and
is op er at ing at an op ti mum tem per a ture for vent -
ing volatiles. 

ü When all of the docked stor age con tain ers are
filled, the con trols au to mat i cally turn off the power 
and both sources of wa ter.

ü Surge and ground-fault pro tec tion is stan dard.

Spec i fi ca tions

Prod uct Wa ter
— Pro duc tion rate

Approximately 80 L/day @230 VAC

— Purity
CLSI C3-A4 – Special Reagent Water (SRW)
AH/LabWater-1 – CD-R10-TOC010-EU001

Re li abil ity / War ranty
— Mean time between failure

 projected to exceed 5 years

— 1 year, lim ited war ranty

Wa ter Con nec tions
— Cooling (tap or chilled, recirculated water)

Minimum 1/4" NPT or approx. 3/8" ID tubing
1.4 bar (20 PSI) to 5.9 bar (85 PSI)

— Boiler feed (non-precipitating)
Minimum 1/8" NPT or approx. 1/4" ID tubing
0.34 bar (5 PSI) to 5.9 bar (85 PSI)

— Drain (drain must be be low the level of the
still base)
Min i mum ½" NPT or approx. 5/8" ID tub ing

Elec tri cal
— 200–240 VAC,  50/ 60 Hz, Nominal 3000 watts
— Connector:

Balanced: 20A/ 250V with 4 pin – 3 pole
(balanced + neutral) and ground [NEMA L14-20 
or equiv.]

Unbalanced: 20A/ 250V with 3 pin – 2 pole
(unbalanced) and ground [Optional Standard]



— Emis sion and sen si tiv ity:
ISO Com pli ant

Ma te rials
— Active surfaces of still and container system:

Chemically resistant, borosilicate glass and
Teflon®

— Stand:
Aluminum (anodized/epoxy paint) and stainless 
steel

— Cooling/Drain/Feed water controls:
Stainless steel, brass (tap water circuits only),
and plastics

— Elec tron ics case and chas sis:
Alu mi num (an od ized/ep oxy paint)

Di men sions
— Over all height 1.5 me ters
— Foot print 50 x 50 cm
— Weight 18 kg

— Shipping
Di men sions 1.66 x 0.78 x 0.47 m
Weight (50 kg)
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