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Introduction

at the reguest of Mark Hall of MEGSA Electronics, Thomson-MTS carcied ous an air
guality assessment of Lhe FCE Labstation.

The PFCS Labstation is supplied in several versiens by MEGA Electronics ko
schoods, colleges and small scale producers of printed circuil beards. The unit
consistas of a gerles of haths and spray rinse boxes designed for processing
exposed boards throogh rhotoresist development, etching, tinning and resizs
stripping. The bathsz, which are normally covered with close fitting lids, are
thermostatically controlled and the etching haths are equipped wizh air Ao
agitation. Full details of the chemicals and cperating conditions recommended
for each bath are listed in Table 1,

Thomzen-MTE visited the Labstation facility at HMEGR Electromics on 20 July 1993
to inspect the equipment and to conduct air gualily monitoring while it was in
LS,

Investigation

The air gualicy was assessed in terms of the specifie compounds idencified in
Table 1. Hydrogen chloride levels were measured over the ferric chluride bath,
2-hutoxyethancl loevels were measured over Lhe resist strip bath, [ethanolamine
was not measzured beczuse it 13 present in smaller amounts in the solution and is
less vyolatile than Z2-butoxyethanol)l, In addition, becavsse of <t toxio
propertiss, tests were made for thioursa even though it is not considered to be
volatile under nermal operaking sonditions. No testing was carried out in
relation Lo the develocper bath or the porsclpbate etch bath as neither of these
solutions were considered to contain nazardous volatile conpounds.

The investigation was conducted in a room measuring approximatoly 7 mekres by 12
metres By 3 metres high, There was no extract wentilation in operation and na
natural wentilation through external doors or windows. The process was operated
for a period of 90 minutes by & single operator, Two circust beards were
processed during this fime. Adr gualily was mopitored using a2 combination of
static air samplers locabed within 1 metre of the Tahstation ard air samplers
attached to the cperator. Air samples were collected and analvsed in accordanoe
with recognized proceduress as follows:

Aoid chloride concentrations over the ferric chloride cicher bath ware
measured by drawing airc through silica gel eorbent a2t 600 om® per mioute
with determination of the retained chloride by ion chromubography.

Thicurea concentrations ower the tinning bath were measured by draw.ng air

through 2 preweighed glass finre filter at 2000cw®™ per minute with gravimebsic
determination of the retained material.
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Butoxyethanol concenkrations over the resist stripping bath were measured by
drawing air through charcozl sorbent at 100 cm® per minute with determination
of the retained solvenl by gas chromabography,

Obeervations

TL was noted that the persulphate etchant and the Cinning sclution were prepared
by dissalving the powdered reagent in water znd considerable care was necdsd Lo
prevent some of the powder from dispersing ioko the air.

During the orocessing of Lhe circuit boards tne lids an the haths appeared Lo be
effective in containing the wapours frosm the soluticns: thers wes no visible
evidence of [umes escaping and wery little odour from the chemicals.

Evaluation Criteria

For d-hutoxysthancl, ethanolamine and nydrogen chloride, the relevanl legal
reguirements zre set out in the Control Of Subslances Hazardous To Health (O0sSAD
Eegulaticns 1988, Regulalion 7 of CO8HY requires that exposure to hazarcdous
subsbancos is adequately controlled. Guidanze on how Chis may be achicved is
provided by the sccompanying Geaeral Anproved Cods of Fractice which refers Lo
Docupaticnal Baposurs Limits (0ELs). These limits are poblished oy the Hszlth and
Zafety Zxeoutive (HEE) in Guidanog Mole BHLCSID "Oocupationsl Exposure Limits
1991",

The limits are broadly classified a5 Masimom Exposure Limils (MELs), which zre
algo listed in Schedule 1 of the requlations, or Ocoupational Bxposurs Standards
(GESy. The majerity of limits are expressed in terms of & hour time weighted
average (TWA] conocentrations, ie. the average concentration ower o standerd
working day., Where briel expozurss may cause amute effects, short btorsm Liwils

The exposure limits assignsd to 2-mutosyvethansl, alhanolanine and ydrogen
chlaride are liskad in Table #,

Theoured 1z not listed in Guidance ¥Naote BH40/93,  Aowewor, oL i kiown o be
capable of causing irreversable damage Lo DHA stouetores and is suspected to be a
carcinogon, Tor these reasons it s recommendsd that exposure i3 conlrolled wo
the lowest lewel practicable.
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Besults=
The results of the testing are liszted in Tahle 2.

The concentrations of 2-butoxyethansl and hydrogen chloride VAPOULr Measurad Weres
subatantially lowsr than the regpective occupabicnal exposure limits, The
concentrations of ethanolamine vapour would have been lower than the
concentrations of Z-butoxyethanol. EBEthanolamine is lessz wolatile than
Z-butoxyethanol and accounts for a much smaller proportion of the process
solution. Thus the concentration of ethanolamine vapour would have hesn loss
than 3 mg m~* which compares with an ocupational exposure standard of & mg m 2.

The concentraticns of thiourez (as total inhalable &@ust) measured in the ares of
the Labstation were below the Limit of detection of 0.2 mg m™?.

Conclusions

puring the teat pericd when two cirouit beards ware processed, the air guality in
the arez arcund the Labstation was satisfactory with respect te hydrogen
chloride, Z-hbutoxyethanol and ethanclamine. The airborne concentrabicn of
thicurea was less than the limit of detecticn of the method used.

Recommendations

On the basis of the tests carried cut en 27th July 1593, the MEGA Eleclronics
Lakstation can be operated with no local exhaust wentilabion pravision without
generating concentrations of wvapours that are considered to be hazardous to the
bealth of the operator. If the apparatus iz installed in an area which is
substantially more confined than that described above or if it is Lo be used oo a
gustained centinuous basis {for example,& to 8 hours per day on a regular basis)
then z zeparate assessment will be nscessary,

Care should be taken ower the handling of powders during the preparation of the
solutions. In particular, the powder used Lo prepare the tinning solution is
toxic and controel measures such as local extract ventilation or respiratory
proteciion may be required to ensure adequate control of exposure during this
pperaticn., TIL granular resgents can be cbtained they should be used in
preference to powders.
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Table 1 hssessment Of Chemicals ﬁsed In The MEGA Electronics Labstation

3233333333103

23

R

S

Process Chemical Nperating nir Hazardous Yolatile
Temperature Sparges {lompoands
(=C) 7

Devaloper Blxaline siliczate 22 Mo Mt
Etoher (T Ferrie ohloride 15 Yes Hydregen chloride
Etcher {II} Sodiom persalphate 15 Yes Haons
Tinning Tin chloride 27 el Hone

Thioures 27 Mo Moe
Besist- Z—Butoxyethancl [12%) £5 o d-Butoxvethanc’
stripping BEthanolamine 9% 45 MO Skhanolamine
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Tahle 2 Results Of Adr Quality Testing Carried Cut During The Operation Of A
MEGL Electronics Labstation On 27 July 1993

Sample Type Sample Compourd Meazured Concentration
Volume (mg m*)
(litre)

Perric etch bath (static) S5 Hydroger chloride LA A

Poracnal ExposSure 54 Hydrogen chloride E I

Tinning bath (static) 180 Thioures ¢ 02

Rasist skoip bakh [statio) .99 Z-BulLoryelhanol <03

Personal exposure 1.20 Z-Butoxyethanal < 3

Hotes

Doeupational Exposure Standards

Hydrogen chloride Tmgm* (8 hour time weighted average)

Etbhanolamios & mg w7 (3 hour time weighted average)

Marimum Exposure Limik

Z-Butoxyethanol 120 mg moF v8 houwr bLime weighted average)
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