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T a b le  A - l  Brands and m asses o f  fluorescent lam ps

B ra n d S a m p le
n u m b er

M a ss w ith  
c a p s (g )

M a ss w ith o u t  
c a p s (g )

M a ss o f  cap s  
(g)

#1 1 187.1 183.4 3.7
2 193.1 188.2 4 .9
3 189.7 185.2 4.5
4 187.5 182.7 4.8
5 190.3 185.6 4.7
6 190.2 185.3 4 .9
7 193.0 188.0 5.0
8 195.5 189.1 6 .4
9 193.9 189.6 4.3
10 190.1 185.4 4 .7

#2 1 193.6 188.1 5.5
2 191.0 185.3 5.7
3 185.0 179.4 5.6
4 185.3 179.4 5.9
5 198.4 191.6 6.8
6 20 1 .6 195.6 6.0
7 194.8 188.5 6.3
8 198.2 192.4 5.8
9 20 3 .4 196.8 6.6
10 197.2 191.2 6.0

#3 1 165.7 160.4 5.3
2 163.7 158.9 4.8
3 177.0 171.9 5.1
4 160.3 155.3 5.0
5 165.3 160.7 4 .6

#4 1 174.6 169.4 5.2
2 187.0 181.5 5.5
3 189.3 183.6 5.7
4 189.4 183.0 6.4
5 196.3 190.5 5.8



T a b le  A - l  Brands and m asses o f  fluorescent lam ps (cont.)

B ra n d S a m p le
n u m b er

M a ss  w ith  
cap s (g)

M a ss w ith o u t  
c a p s ( g )

M a ss  o f  cap s  
(ร)

#5 1 193.4 188.6 4.8
2 186.8 181.8 5.0
3 190.5 184.2 6.3
4 196.6 191.9 4 .7
5 196.0 190.0 6.0
6 198.5 193.7 4.8
7 197.9 193.0 4 .9
8 191.3 186.1 5.2
9 188.1 182.8 5.3
10 196.6 191.2 5.4

#6 1 195.1 187.8 7.3
2 194.7 188.9 5.8
3 192.8 185.2 7.6
4 194.0 186.9 7.1
5 194.6 187.3 7.3
6 195.3 187.8 7.5
7 190.0 185.3 4.7
8 192.1 186.1 6 .0
9 192.9 187.3 5.6
10 193.7 188.9 4.8

M ean 190.0 184.4 5.6
SD 9.4 9.1 0.9

R a n g e 16 0 .3 -2 0 3 .4 1 5 5 .3 -1 96 .8 . 3 .7 -7 .6
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T a b le  A -2  A m ounts o f  m ercury vapor rem ained in  the crushing unit

Sodium sulfide times 
the stoichiometric 

amount of Hg vapor
M er cu ry  co n ce n tr a tio u  (m g /m 3)

S a m # l S am # 2 S a m # 3 A v era g e SD
W ater 9 .16 6 .52 8 .76 8.15 1.42

1 6 .94 5 .26 7 .02 6 .40 1.00
1.25 1.30 2 .74 1.46 1.83 0 .79
1.5 4 .28 5.11 3 .97 4 .46 0 .59

1.75 0.81 0 .84 0 .66 0 .77 0 .09
2 .0 5 .10 7 .16 3 .59 5 .29 1.79
2.5 2 .62 3.83 1.83 1.76 1.01

T a b le A - 3  M ercury concentrations ieached  from  com p osite  sam ples

S a m p les M er cu ry  c o n cen tra tio n  (mg/1)
1 0 .038
2 0 .044
3 0 .0 4 4
4 0 .050
5 0 .052
6 0 .054
7 0 .084
8 0.031
9 0 .068
10 0.071
11 0 .0 6 0
12 0.055

A v era g e 0 .0 5 4
M ed ia n 0.053

S D 0.015
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Table A -4  M ercury concentrations leached  from  sta b ilised /so lid ified  w astes

Sodium sulfide 
concentration 

(times)
w / c
ratio Mercury concentration (mg/1)

# 1 # 2 #3 Average SD
Water 0.5 0.031 0 .018 0.005 0 .018 0.013

0.75 0 .0 2 7 0 .019 0.011 0 .0 1 9 0 .008
1.0 0 .035 0 .019 0 .016 0 .023 0 .0 1 0

Na2S (1.00) 0.5 0 .0 2 0 0 .019 0 .017 0 .018 0 .002
0 .75 0 .025 0 .016 0 .016 0 .0 1 9 0 .005
1.0 0 .0 2 9 0.035 0 .020 0 .028 0 .007

Na2S (1.25) 0.5 0 .0 4 0 0.053 0 .052 0 .048 0 .007
0 .75 0 .0 7 2 0.055 0.045 0 .0 5 7 0.013
1.0 0 .094 0 .069 0.061 0 .075 0 .017

Na2ร (1.50) 0.5 0 .055 0.063 0 .054 0 .0 5 7 0 .005
0 .75 0 .0 8 0 0 .084 0 .050 0.071 0 .0 1 9
1.0 0 .099 0 .109 0 .056 0 .088 0 .028

Na2ร (1.75) 0.5 0 .060 0 .100 0 .034 0 .065 0 .0 3 4
0 .75 0.091 0 .129 0 .077 0 .0 9 9 0 .027
1.0 0 .0 8 9 0 .098 0 .080 0 .0 8 9 0 .0 0 9

Na2ร (2.00) 0.5 0 .018 0 .004 0.021 0 .0 1 4 0 .009
0.75 0 .032 0 .047 0 .017 0 .0 3 2 0 .015
1.0 0 .030 0 .039 0 .016 0 .028 0.011

Na2ร (2.50) 0.5 0 .016 0 .049 0.015 0 .0 2 6 0 .0 1 9
0.75 0 .0 1 9 0 .042 0.023 0 .028 0 .012
1.0 0 .0 4 4 0 .080 0 .040 0 .055 0 .0 2 2
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T a b le  A -5  pH  o f  extraction flu id  before rotating

Sodium sulfide 
concentration 

(times)
w / c
ratio

pH of extraction fluid
# 1 # 2 #3 Average SD

Water 0.5 11.91 11.93 11.20 11.68 0 .42
0.75 11 .80 11.94 12.13 11.95 0 .16

1 11.82 11.90 12.08 11.93 0.13
Na2S (1.00) 0.5 11.89 11.88 12.03 11.93 0 .08

0.75 11.85 11.94 12.07 11.95 0.11
1 11.72 11.95 12.08 11.92 0.18

Na2S (1.25) 0.5 11.78 11.97 12.03 11.93 0.13
0.75 11 .82 11.90 12.07 11.93 0.13

1 11 .79 11.87 12 .07 11.91 0.15
Na2ร (1.50) 0.5 11.78 11.85 12.08 11 .90 0 .16

0 .75 11.68 11.88 12.11 11 .89 0 .22
1 11 .82 11.92 12.06 11.93 0 .12

Na2S (1.75) 0.5 11.70 11.86 12.09 11.88 0 .20
0.75 11.78 11.95 11.99 11.91 0.11

1 11.87 11.82 12.10 11.93 0.15
Na2ร (2.00) 0.5 11 .90 11.84 12.08 11 .94 0 .12

0.75 11.87 11.81 12.04 11.91 0 .12
1 11.88 11.87 12.09 11.95 0 .12

Na2ร (2.50) 0.5 11.95 11.82 12.17 11.98 0 .17
0.75 11.82 11.83 12.08 11.91 0 .15

1 12.01 11.88 12.08 11 .99 0 .10
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Table A -6  pH  o f  extraction flu id  after rotating for 18 hours

Sodium sulfide 
concentration 
(times)

w / c
ratio

pH of extraction fluid
# 1 # 2 #3 Average SD

Water 0.5 12.48 12 .62 12.56 12.55 0 .07
0 .75 12.48 12.63 12.54 12.55 0 .08

1 12.48 12 .62 12.53 12 .54 0 .07
Na2S (1.00) 0.5 12.48 12.63 12.54 12.55 0 .07

0 .75 12.48 12 .64 12.55 12.55 0 .08
1 12.46 12.63 12.52 12.53 0 .08

Na2S (1.25) 0.5 12.47 12 .64 12.64 12 .59 0 .10
0 .75 12.49 12 .64 12.55 12 .56 0 .08

1 12.48 12 .64 12.64 12.58 0 .09
Na2ร (1.50) 0.5 12.47 12.67 12.55 12 .57 0 .10

0 .75 12.49 12.49 12.56 12.51 0.05
1 12.48 12.48 12.48 12.48 0 .00

Na2ร (1.75) 0.5 12.48 12.673 12 .557 12 .57 0 .10
0 .75 12.48 12.66 12.55 12 .56 0 .09

1 12.45 12 .64 12.45 12.51 0.11
Na2ร (2.00) 0.5 12.45 12.65 12.56 12.55 0 .10

0.75 12.50 12.66 12.55 12.57 0 .08
1 12.50 12.65 12.56 12.57 0 .08

Na2ร (2.50) 0.5 12.49 12 .669 12 .56 12.57 0 .09
0.75 12.47 12.67 12.56 12 .56 0 .10

1 12.52 12.52 12.55 12.53 0 .02
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F ig u re  A - l  D iscarded used  fluorescent lam ps

F ig u re  A -2  Sorbent sam ple solution

Figure A-3 Solidified wastes
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I Dip? ® 3.81 cn'

PVL pip~ 0 3.31 :

M : -
Designed by Worawit Intrchom

X. -isz&ir Thesis Title: Development of
the Fluorescent Lamp Crushing

Chulalongkom
University

Unit for Mercury Removal

F ig u r e  A -4  D etail o f  the fluorescent lamp  
crushing unit



76

F ig u re  A -5  A  drum -m ounted crusher

Figure A-6 A drum container
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seiWhwr.. /  -

Figure A-7 The fluorescent lamp crushing unit
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Designed by Worawit Intrchom

Thesis Title: Development of 
the Fluorescent Lamp Crushing 
Unit for Mercury Removal

Figure A- 8  The crushing unit with spraying device
ChulalongkornUniversity
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Calculation for the amounts of sodium sulfide for spraying to capture Hg vapor
from broken lamps

A m ounts o f  m ercury vapor released  from  crushed spent lam ps
Sam ple num ber m g/set

# 1 5 .56
# 2 6.91
#3 7 .00

M ean 6.49
SD 0.81

R e m a rk : 3 lam ps/set

M olecu lar w eigh t  
H g =  2 0 0 .5 9  
ร = 3 2
U se  sod ium  su lfid e in  form  o f  N a 2 S .9 H 2 0  
R eaction  equation
H g  (aq) +  ร  (aq) ->  HgS(s) 

lm o le  
2 3 2 .5 9  m g

1 m o le  : 1 m ole
2 0 0 .5 9  m g: 32  m g
6 .49  m g : ? m g
T herefore use ร =  6 .4 9 x 3 2 /2 0 0 .5 9  =  1.04 m g
A nd ร  in form  o f N a 2 S .9 H 2 0  =  1.04 X  2 4 0 .1 8 /3 2  =  7.8 m g
O ne tim es sto ich iom etric am ount =  7.8 m g

The am ounts o f  N a 2 S .9 H 2 0  for spraying
1.0 T im es 1.25 T im es 1.5 T im es 1.75 T im es 2 .0  T im es 2.5  T im es

7.8 m g 9.75  m g 11.7 m g 13.65 m g 15.6 m g 19.5 m g
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MERCURY VAPOR IN WORKPLACE ATMOSPHERES
M ethod no.: ID -140

Matrix: Air

O S H A  P erm issib le E xposure L im its  
M ercury V apor (F inal R ule Lim it): 
M ercury (Transitional Lim it):

0 .05  m g/m 3 (T W A )
0.1 m g/m 3 as total m ercury (T W A )

C o llec tio n  D ev ice: A  p assive  or an active sam pling d ev ice  are 
availab le. B oth  d ev ices u se  HydrarR or 
hopcalite as the so lid  sorbent.

R ecom m en ded  Sam pling Rate 
P assive  D osim eter:
A ctiv e  Sampler:

0 .0 2 0  L /m in  (@  20  ° c  and 101 kPa) 
0 .2 0  L /m in

R ecom m en ded  A ir V o lu m e R ange  
P assive  D osim eter:
A ctiv e  Sampler: 3 to 100 L

A n alytica l Procedure:

The sorbent is d igested  u sin g  nitric acid  and 
hydrocloric acid. The m ercury in the sam ple  
is reduced to elem ental m ercury u sin g  
stannous chloride and analyzed  usin g  
a co ld  vapor-atom ic absorption  
spectrophotom eter

D etection  Lim it
Q ualitative P assive  D osim eter: 
A ctiv e  Sampler:

0 .0 0 2  m g/m 3 for a 24 0 -m in  (4 .8  L )sam ple  
0 .0 0 0 6 7  m g/m 3 for a 75 -m in  (15 L) sam ple

Q uantitative
P assiv e  D osim eter: 
A ctiv e  Sampler:

P recision  and A ccuracy

0 .0 0 4  m g/m 3 for a 24 0 -m in  (4 .8  L) sam ple  
0 .001 3  m g/m 3 for a 75 -m in  (15  L) sam ple

P assiv e  D osim eter V alidation  R ange:0 .061 to 0 .2 0  m g/m 3 

C V i-(pooled) 0 .039

B ias + 0 .00 8

O verall Error ± 8 .6 %

M ethod C lassification: V alidated M ethod

Date (D ate R ev ised ) 1987 (June, 1991)
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l.Introduction
T his m ethod d escribes the co llec tio n  o f  airborne elem ental m ercury in a p assive  
d osim eter or active sam pling d ev ice  and subsequent analysis u sin g  a co ld  vapor- 
atom ic absorption spectrophotom eter (C V -A A S ).

1.1. Principle

The m ercury d osim eter sam ples the w orkplace atm osphere by controlled  d iffu sion  
into the badge w h ile  the active sam pler u ses a calibrated sam pling pum p. T he m ercury  
vapor entering either p assive  or active  d ev ice  is co llected  on  a so lid  sorbent (HydrarR 
or hopcalite) w h ich  has an irreversible a ffin ity  for m ercury (8 .1 ., 8 .2 .). A fter sam ple  
co llec tio n  the sorbent is in itia lly  d isso lved  w ith  concentrated nitric acid  and then  
hydrochloric acid. Stannous ch loride is added to an aliquot o f  the sam ple to generate  
m ercury vapor. T his vapor is then driven into an absorption ce ll o f  a flam eless atom ic  
absorption spectrophotom eter for analysis.

1.2. H istory

P reviou sly , m ercury sam ples w ere co llected  on iod ine-im pregnated charcoal 
contained  in  g lass tubes. The treated charcoal w as analyzed for m ercury by p lacing it 
in a tantalum  sam pling boat and then heating to drive the m ercury vapor into the beam  
o f  an atom ic absorption spectrophotom eter (8 .3 .). The am ount o f  m ercury w as  
determ ined b y  absorbance a t253 .7  nm . The d etection  lim it w as approxim ately 0.1 fig. 
D raw backs w ith  this m ethod were:

a. The m ercury vapor and h en ce the entire sam ple w as im m ed iately  lost 
into the surrounding atm osphere

b. The m ethod w as im precise at low er sam ple load ings (8 .4 .)

c. The analytical technique w as som ew h at tedious

H opcalite so lid  sorbent (8 .5 .)  w as substituted in p lace o f  the iod ine-im pregnated  
charcoal for m ercury vapor sam pling. P reviou sly , hopcalite had b een  used  in  
respirator cartridges for carbon m on oxid e and con sisted  o f  o x id es o f  copper, 
m anganese, cobalt, and silver ( 8 .6 .). A n a lysis o f  recent batches o f  hopcalite  used for 
m ercury co llec tion  indicate the com p osition  w as m ain ly o x id es o f  m anganese and 
copper.

HydrarR has been  used  as a substitute for co llectin g  m ercury vapor and is very sim ilar  
in com p o sition  to hopcalite. A  ceram ic m aterial, in solu ble in nitric and hydrochloric  
acid , is present in the HydrarR but not in the hopcalite.

1.3. A dvantages and D isadvantages

1.3.1 . T h ese sam pling and analytical techn iques have adequate sen sitiv ity  for 
m easuring w orkplace atm ospheric concentrations o f  elem ental mercury.
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1.3.2 . The p assive  d osim eter used  for co llec tio n  o f  m ercury vapor is sm all, 
ligh tw eight, and requires no sam pling pum ps. A lso , the d osim eter h ou sin g  is reusable; 
therefore, cost per m easurem ent is kept to a m inim um .

1.3.3 . The co llected  m ercury sam ple is stable for at least 30 days.

1.3.4 . Sam ple preparation for analysis in v o lv es  sim ple procedures.

1.3.5 . Either sam pling d ev ice  can be analyzed  in any laboratory equipped w ith  a C V - 
A A S .

1.3.6 . A  disadvantage w ith  the p assive  dosim eter is particulate com pounds cannot be  
co llec ted  w ith  the d ev ice . A  separate sam pling pum p and co llec tio n  m ed ia  shou ld  be  
used  for particulate co llection .

1.3.7 . A nother d isadvantage w ith  the d osim eter is sam ple rate dep en den ce on  face  
ve loc ity . The d osim eter shou ld  not be used  in areas w here the air v e lo c ity  is greater 
than 2 2 9  m /m in  (7 5 0  ft/m in) sin ce erratic increases in sam pling rate m ay occur.

1.3.8 . A  disadvantage w ith  the active d ev ice  is the dependence on  a calibrated pump  
to take the sam ple.

1.4. T o x ic  E ffects (T his section  is for inform ation on ly  and should  not be taken as a 
b asis for O S H A  p olicy .)
E xposure to elem ental m ercury vapor can occur v ia  the respiratory tract and skin. 
P ossib le  sym p tom s from  an acute exposure include severe nausea, vom itin g , 
abdom inal pain, b lood y diarrhea, k idney dam age, and death. T hese sym p tom s usually  
present th em se lves w ith in  10 days o f  exposure. Potential sym ptom s from  a chronic  
exposure include inflam m ation  o f  the m outh and gum s, ex c e ss iv e  salivation , 
lo o sen in g  o f  the teeth, k idney dam age, m u scle  trem ors, jerky gait, spasm s o f  the 
extrem ities, personality ch an ges, d epression , irritability, and n ervou sn ess (8 .7 ., 8 .8 .).

1.5. W orkplace Exposure

O ccupations w ith  potential exposure to m ercury and its com pounds are listed  ( 8 .8 .):

am algam  m akers 
bactericide m akers 
barom eter m akers 
battery m akers, m ercury  
boiler m akers 
bronzers
calibration instrum ent m akers 
cap loaders, percussion  
carbon brush m akers 
caustic soda m akers

fur processors  
go ld  extractors 
h isto lo gy  technicians  
ink m akers 
in sectic id e m akers 
investm ent casting workers 
jew elers
laboratory w orkers, ch em ica l 
lam pm akers, fluorescent 
m anom eter m akers
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ceram ic w orkers  
chlorine m akers 
dental am algam  m akers 
dentists
direct current m eter workers 
disinfectant m akers 
d isin fectors  
drug m akers 
dye m akers
electric apparatus m akers
electroplaters
em balm ers
ex p lo siv e  m akers
farmers
fingerprint detectors  
firew orks m akers 
fu n g icid e m akers 
fur preservers

m ercury workers 
m iners, mercury  
neon  light makers 
paint makers 
paper makers 
percussion  cap m akers 
p estic id e workers 
photographers 
pressure gage m akers 
refiners, m ercury  
seed  handlers 
silver extractors 
sw itch  m akers, mercury 
tannery workers 
taxiderm ists  
tex tile  printers 
therm om eter m akers 
w o o d  preservative w orkers

1.6. Properties (8 .7 ., 8 .8 .)

E lem ental m ercury (C A S  N o . 7 4 3 9 -9 7 -6 ) is a silver-w hite, h eavy, m ob ile , liquid  
m etal at room  tem perature. S om e p hysica l properties and data for m ercury are:

A tom ic N um ber  
A tom ic  Sym bol 
A tom ic W eight 
F reezing Point 
B o ilin g  Point 
D en sity  
S ynonym s

80
H g
200.61  
-3 8 .8 7  °c 
3 5 6 .9 0  ๐c
13 .546  g/m L  (20  ๐๑  
Q uicksilver, H ydrargyrum

The h igh  vapor pressure o f  m ercury at norm al tem peratures com b ined  w ith  the 
potential tox ic ity  m akes good  control m easures necessary to avoid  exposure. A lso , the 
concentration  o f  m ercury vapor in the air rapidly increases as the tem perature 
increases. To illustrate, listed  b e lo w  are vapor pressures o f  m ercury, and m ercury  
concentrations o f  air after saturation w ith  m ercury vapor at d ifferent temperatures:
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V apor Pressure-Saturation C oncentration o f  M ercury at V arious Tem peratures

Tem perature
° c  °F

V apor Pressure  
(torr)

M ercury C oncentration
(p g /m 3)

0 32 .0 0 .0 0 0 1 8 5 2 ,1 8 0
10 50 .0 0 .0 0 0 4 9 0 5 ,880
20 68 .0 0 .001 20 1 13 ,200
24 75 .2 0 .001691 18 ,300
28 82.4 0 .0 0 2 3 5 9 2 5 ,2 0 0
30 8 6 0 0 .0 0 2 7 7 7 2 9 ,5 0 0
32 89 .6 0 .003261 3 4 ,4 0 0
36 96.8 0 .004 47 1 4 6 ,6 0 0
40 104.0 0 .0 0 6 0 7 9 6 2 ,6 0 0

2. Range
2.1 . The qualitative and quantitative d etection  lim its for the analytical procedure are
0.01 p g  and 0 .0 2  p g  m ercury, resp ective ly  (8 .9 .).

2 .2 . W orking R ange

The range o f  the analytical procedure has been  determ ined to be 0.1 to  2 p g  mercury. 
U sin g  the analytical con d ition s sp ecified , a nonlinear response w as noted ab ove 2 pg.

3. Method Performance
3.1 . The SKC HydrarR gas m onitoring dosim eter badge for m ercury (SKC Inc., E ighty  
Four, P A ) w as evaluated  at 80% RH  and 25 ° c  over the range o f  0.061 to 0.203 
m g/m 3 u sin g a dynam ic generation system  (8.2.). The p oo led  co e ffic ien t o f  variation  
(CVt) for badge sam ples taken in this concentration  range w as 0.039. The average  
recovery w as 100.8% and the overall error w as ±8.6%. 
In a separate study, active sam plers w ere sp iked  w ith  m ercury in the range o f  1 to 2.5 
pg. T he m ean recovery o f  these 125 quality control sam p les w as 96.9% w ith  a CVi o f
0.106 (8.10.).
3.2 . In storage stability studies, the m ean recoveries o f  HydrarR sam p les analyzed  5, 
14, and 30  days after co llec tion  w ere w ith in  ±10%  o f  the k n ow n  generated  
concentration ( 8 .2 .).

3 .3 . The HydrarR active sam pling d ev ice  w as com pared u sin g  linear regression  
statistics to the dosim eter in a field  study (8 .1 1 .) . The d osim eter results agreed w ell 
w ith the active sam pler and are sum m arized b e lo w  (N ote: A  correlation coeffic ien t  
and slop e =  1 w ou ld  indicate ideal agreem ent):
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N um ber o f  paired sam ples (N ) =  26
C oncentration R ange =  0.01 to 0 .7  m g/m
C orrelation co e ffic ien t (r) =  0 .985
Intercept (a) =  0 .0 1 7
S lope (b) =  0 .9 6 0
Standard d eviation  o f  the slope (Sb) =  0 .038

4. Interferences
4 .1 . Sam pling:

Particulate m ercury com p oun d s are a p o sitiv e  interference; how ever, the badge does  
not sam ple particulates and the g lass w o o l o f  the active sam pler prevents particulate 
from  entering the sorbent. C hlorine in  the sam pled  air d oes not interfere w h en  using  
HydrarR or h op ca lite  sorbent. The ch lorine d oes react w ith  availab le m ercury vapor in 
the air to presum ably form  m ercuric ch loride (8 .1 2 .) . W orkplaces contain ing both  
ch lorine and m ercury should  be sam pled  for both m ercury vapor and particulate.

4 .2 . A nalysis:

O rganic-free d eio n ized  water should  be used  during sam ple and standard preparation. 
A n y com pound w ith  the sam e absorbance w avelen gth  as m ercury (2 5 3 .7  nm ) can be a 
p ositiv e  interference. S om e vo la tile  organic com pounds (i.e . b en zen e, to luene, 
aceton e, carbon tetrachloride) absorb at this w avelen gth  and are considered  analytical 
interferences. T h ey  occur as contam inants in the reagents used  during sam ple  
preparation. T hese com pounds are not exp ected  to be retained on  HydrarR or hopcalite  
during sam ple co llection . A n alytica l interferences are rendered in sign ifican t by using  
organic-free d eion ized  w ater and at least reagent grade ch em ica ls or by blank  
subtraction.

Increasing the concentration  o f  nitric acid  in the sam ples or standards appears to 
produce an e levated  background signal. The nitric acid  concentration in the sam ples  
and standards should  not be greater than 1 0 %.

5. Sampling
[N ote: A  prefilter assem b ly , con sistin g  o f  a m ix ed -ce llu lo se  ester filter in a 

p olystyren e cassette, can be used  w ith  the active sam plers. A lth ough  a sign ifican t lo ss  
o f  m ercury vapor, presum ably due to the prefilter assem b ly , has been  noted  w hen  
u sin g this type o f  sam pling train ( 8 . 1 2 .), these results w ere not duplicated  in a series 
o f  recent ex p er im en ts(8 .13~).]
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5.1 . Equipm ent

Either tubes or d osim eters can be used  to co llec t mercury vapor. The dosim eter should  
not be used  when:

1. The air v e lo c ity  o f  the sam pling site is  greater than 22 9  m /m in  (750  ft/m in)

2. The operation b ein g  sam pled  is characterized by extrem ely  poor h yg ien ic  
practices and sp lash ing o f  m ercury on  the badge m ay occur

3. D eterm ination  o f  com p lian ce to the Transitional P erm issib le E xposure Lim it 
(PE L) to total m ercury is necessary and mercury particulate appears to be 
present in the w orkplace atm osphere

The tube can be used  to determ ine com p lian ce w ith  the Transitional PEL o f  0.1 
m g/m 3 { T W A )  as total mercury (vapor + particulate). The badge can on ly  co llec t  
m ercury vapor. For C eilin g  exposures to particulate m ercury, or for w ip e  and bulk  
sam pling and an a lysis con su lt reference 8 .14 . for further inform ation.

5 .1 .1 . P A S S I V E  D O S I M E T E R :

G as m onitoring d osim eter badge and pouch  containing a HydrarR cap su le [badge - cat. 
no. 5 2 0 -0 3 , pouch  - cat. no. 52 0 -0 2  (SK C  Inc., E ighty Four, P A )]. T he capsule  
contains 80 0  m g o f  sorbent.

5 .1 .2 . A C T I V E  S A M P L E R :

HydrarR or hopcalite  sam pling tubes (cat. no. 226-17 -1  or 226-17-1A , SK C , Inc., 
E ighty Four, P A ). T hese are 6 -m m  o.d. X 70-m m  long glass tubes w h ich  contain  200  
m g o f  sorbent.

N ote: B efore use, the active sam pling tubes m ust be exam ined  for m ovem en t o f  the 
the so lid  sorbent into the g lass w o o l. S ee S ection  5 .3 .1 . for further details.

5 .1 .3 . Sam pling pum ps capable o f  sam pling at 0 .2  liters per m inute (L /m in).
5 .1 .4 . A ssorted  flex ib le  tubing.
5 .1 .5 . S topw atch  and bubble tube or m eter for pum p calibration.

5.2 . Sam pling Procedure - P A S S I V E  D O S I M E T E R

5 .2 .1 . A ssem b le  the com ponents o f  the m ercury m onitoring badge according to 
m anufacturer instructions ( 8 . 1 .).

N ote: A  foam  insert m ust be placed in the M odel 520-03  dosim eter to hold  the capsule  
in p lace (8 .1 3 .).
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5.2 .2 . Record the sam pling start tim e, sam pling site tem perature, and atm ospheric  
pressure. R em ove the protective cap and then p lace the dosim eter in  the breathing  
zon e o f  the em p loyee . T he su ggested  sam pling tim e for the dosim eter is 8  h.

5 .2 .3 . Im m ediately after sam pling, carefu lly  rem ove the sorbent cap su le from  the 
d osim eter and p lace it in the sorbent pouch. Fold the p ou ch  top tw ice  and press it flat 
to seal the capsu le in sid e the pouch. R ecord the sam pling stop tim e, final tem perature, 
and atm ospheric pressure. C alculate and record the total sam pling tim e, average  
tem perature, and pressure.

5.3 . Sam pling Procedure - A C T I V E  S A M P L E R

5 .3 .1 . Calibrate each  personal sam pling pum p w ith  an active sam pler in -lin e usin g a 
f lo w  rate o f  about 0 .2  L/m in.

N ote: A  prefilter a ssem b ly  con sistin g  o f  a m ix ed -ce llu lo se  ester filter, polystyrene  
cassette, and a m inim um  am ount o f  T ygon  tubing can be used  if:

a. particulate m ercury com pounds m ay present a problem  during 
sam pling or

b. the hopcalite or HydrarR contained in the active sam pling tube  
has m igrated to the g lass w o o l plug.

B efore use, the active  sam pling tubes m ust be exam in ed  for m ovem en t o f  the solid  
sorbent into the g lass w o o l. Certain lo ts o f  HydrarR or hopcalite  have b een  noted as 
b ein g  very  friable or having a sorbent partic le-size  range sm all en ou gh  as to a llo w  
m igration. T his m ovem en t can easily  be noted - the g lass w o o l in the sam p lin g tube 
appears som ew h at d isco lored  (darkened) from  the sm all sorbent particles. I f  sorbent 
m igration has occurred, a prefilter a ssem b ly  is recom m ended. The recom m ended  
sam pling f lo w  rate is a lso  0 .2  L /m in w ith  the prefilter-sam pling tube-pum p assem bly .

5 .3 .2 . C onnect a sam pling tube (or sam pling assem b ly) to a calibrated pum p using  
flex ib le  tubing. I f  a prefilter is used, con n ect it to the sam pling tube w ith  a m inim um  
am ount o f  T ygon  tubing. C onnect the other end o f  the sam pling tube to the pum p. 
P lace the sam pling tube (or assem b ly) in the breathing zon e and the pum p in an 
appropriate p osition  on  the em p loyee.
5 .3 .3 . U se  an air vo lu m e in the range o f  3 to 100 L to co llec t  the m ercury in the 
w orkplace air. R ecord the total vo lu m e.
5 .3 .4 . R ep lace the plastic end caps on the active sam pler after sam pling is com pleted .

5.4 . Sam ple Shipm ent

5 .4 .1 . S ecu rely  wrap each  sorbent pouch or active sam pling tube en d-to-end  w ith  an 
O S H A  Form 21 sam ple seal. A lso  seal and prepare cassettes i f  a prefilter assem b ly  
w as used.
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5.4 .2 . Subm it at least on e  blank sam p le w ith  each  set o f  sam ples. The blank sam ple  
should be handled in the sam e m anner as the other sam p les excep t that an air sam ple  
is not taken.
5 .4 .3 . R equest the laboratory to an alyze the sam ples for m ercury. Subm it any  
pertinent sam pling inform ation to the lab. R e c o r d  i f  a  p r e f i l t e r  a s s e m b l y  w a s  u s e d .
5 .4 .4 . Sh ip  the sealed  p ou ch es and used  dosim eter h ou sin gs, or active sam pling tubes 
to the laboratory in appropriate containers as soon  as p ossib le . The filter/cassette  
assem b ly  can also  be subm itted for m ercury particulate analysis; h ow ever, sam pling  
periods m ay be longer than reflected  in  exposure regulations. The PEL for mercury 
particulate is a C eilin g (8 .1 4 .)  and the vapor is  a T W A  PEL.

6 . Analysis
6 .1. S afety  Precautions
6 .1 .1 . W ear safety  g la sses , lab coat, and g lo v es  at all tim es.
6 .1 .2 . H andle acid so lu tion s w ith  care. A v o id  direct contact o f  acids w ith  w ork area 
surfaces, ey es , skin, and cloth es. F lush  acid  so lu tion s w h ich  contact the sk in  or eyes  
w ith  cop iou s am ounts o f  co ld  water.
6 .1 .3 . Prepare solu tion s contain ing hydrochloric acid in  an exhaust h ood  and store in  
narrow -m outhed bottles.
6 .1 .4 . K eep  B .O .D . bottles contain ing stannous chloride/hydrochloric acid  solutions  
capped w h en  not in use to prevent inhalation o f  n ox iou s vapors.
6 .1 .5 . E xercise  care w h en  u sin g laboratory glassw are. D o  not u se  ch ipped  pipets, 
volum etric flasks, beakers or any g lassw are w ith  sharp ed ges exp osed .
6 .1 .6 . N ev er  p ipet by m outh.
6 .1 .7 . W hen scoring the g lass o f  active  sam plers to rem ove the sorbent before  
analysis, score w ith  care. A p p ly  o n ly  enough  pressure to scratch a clean  mark on  the 
glass. U se  a paper tow el or cloth  to support the opposite side w h ile  scoring. M oisten  
the mark w ith  DI H 2 O and wrap the tube in c loth  before breaking. I f  the tube d oes not 
break easily , re-score. D isp o se  o f  g lass in a w aste receptacle sp ec ifica lly  d esigned  and 
designated  for broken-glass.
6 .1 .8 . A lw a y s purge the m ercury from  the C V -A A S  into an exhaust vent.
6 .1 .9 . O ccasion a lly  m onitor the C V -A A S  for m ercury vapor leaks u sin g an 
appropriate d irect reading instrum ent.
6 .2 . E quipm ent - C old  V apor A n a lysis
(N ote: S p ec ific  equipm ent is listed  for illustration on ly)
6 .2 .1 . A tom ic  absorption spectrophotom eter (m od el 503 , Perkin-E lm er, N orw alk , 
CT).
6 .2 .2 . M ercury h o llo w  cathode lam p or e lectrod eless d ischarge lam p and pow er  
supply.
6 .2 .3 . B io lo g ica l O xygen  D em and (B .O .D .)  bottles, b orosilicate g lass, 300  mL.
6 .2 .4 . Peristaltic pum p, 1.6 to 2 0 0  m L range, and controller, 1-100 rpm range 
(M asterflex  m odel 7 5 5 3 -3 0  w ith  m odel 7015  head, C ole-Parm er, C h icago , IL).
6 .2 .5 . Quartz absorption ce ll, 22 -m m  (7 /8  in) o.d. X  152-m m  ( 6  in) lon g  (part no. 303-  
31 0 1 , Perkin-E lm er).
6 .2 .6 . H eating tape.
6 .2 .7 . V ariable transform er 50 -6 0  H z, 10 A , 120 V  input, 0 -1 4 0  V  output, 1.4 k w  
(Superior E lectric, B ristol, CT).
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6 .2 .8 . T ygon  peristaltic pum p tubing (part no. N 0 6 4 0 9 -1 5 , C ole-Parm er) and g lass  
tubing.

6 .2 .9 . Aerator (part no. 0 3 0 3 -3 1 0 2 , Perkin-E lm er).
6 .2 .1 0 . Chart recorder.
6 .2 .1 1 . D esiccan t (D rierite, W .A . H am m ond D rierite C o., X enia, O H ).
6 .2 .1 2 . V olum etric flask s, vo lum etric p ipets, beakers, and other laboratory glassw are.
6 .2 .1 3 . A utom atic p ipets, adjustable, 0.1 to 5 .0  m L range (m od els P -1 00 0  and P -5000 , 
R ainin  Instrum ents C o ., W oburn, M A ).
6 .2 .1 4 . G lass tube scorer, or n eed le, 21 to 25 gauge - for rem oving m etal screens in 
d osim eters or g lass w o o l from  tubes. A  p iece  o f  bent w ire can also  be used.
6 .2 .1 5 . E xhaust vent.

6 .3 . R eagents - A ll reagents should  be at least reagent grade.

Stannous ch loride, ( S n C y
6 .3 .1 . D e ion ized  water (D I H 2 O ), organic-free.
6 .3 .2 . H ydrochloric acid  (HC1), concentrated (3 6 .5  to 38% ), w ith  a m ercury  
concentration less  than 0 .005  ppm .
6 .3 .3 . M ercury standard stock  solution , 1 ,000 pg/m L: U se  a com m ercia lly  availab le  
certified  standard or, alternatively, d isso lv e  1 .0798 g o f  dry m ercuric ox id e  (H gO ) in 
50 m L  o f  1:1 hydrochloric acid  and then dilute to 1 L w ith  DI H 2 O. Store th is reagent 
in a dark environm ent, preferably in  an am ber colored  container.
6 .3 .4 . N itric  acid (H N O 3 ), concentrated (69  to 71% ), w ith  a m ercury concentration  
less  than 0 .005  ppm.
6 .3 .5 . N itric acid, 1:1 : C arefu lly  add equal portions o f  concentrated H N O 3 and DI 
H 2 0 .
6 .3 .6 . N itric  acid, 10%: C arefully add 100 m L concentrated H N O 3 to 90 0  m L  DI H 2 O.
6 .3 .7 . Stannous ch loride (S n C b ) solution , 10%: D isso lv e  20  g S n C h  in 100 mL  
concentrated HC1. S lo w ly  and carefu lly  pour this solution  into 100 m L DI H 20  and 
then m ix  w ell. Transfer and store the final so lution  in a capped B .O .D . bottle to 
prevent oxidation . Prepare this so lu tion  before each  n ew  analysis.
6 .4 . G lassw are Preparation
6 .4 .1 . C lean  the B .O .D . bottles and stoppers w ith  1:1 H N O 3 and thoroughly rinse w ith  
DI H 2 O prior to use.
6 .4 .2 . R inse all other g lassw are w ith  10% nitric acid and then w ith  DI H 20  prior to 
use. A ir dry all 50-m L  volum etric flasks to be used  in sam ple preparation.
6.5 . Standard Preparation
6 .5 .1 , Prepare a 1 pg/m L  m ercury standard by m aking appropriate ten -fo ld  serial 
dilu tions o f  the 1,000 p g/m L  m ercury standard stock  solution  w ith  10% H N O 3 .
6 .5 .2 . Prepare w ork ing m ercury standards (ranging from  0.1 to 2 .0  p g) and reagent 
blanks i m m e d i a t e l y  p r i o r  t o  u s e .  A  few  standards at each  concentration should  be 
m ade. A dd an appropriate aliquot o f  the 1 p g/m L  standard to a clean  B .O .D . bottle 
contain ing enough  10% H N O 3 to bring the total vo lu m e to 100 m L. A  suggested  
dilution  sch em e is given:
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M ercury Standard ( |ig )  A liq u ot (m L )* Final V o lu m e (m L )

R eagent B lank 0 1 0 0

0.1 0.1 1 0 0

0 . 2 0 . 2 1 0 0

0.5 0.5 1 0 0

1.0 1 . 0 1 0 0

1 5 1.5 1 0 0

2 . 0 2 . 0 1 0 0

* A liq u ot taken from  1 p g/m L  standard prepared in  S ection  6 .5 .1 .

6 .6 . Sam ple Preparation [N ote: A  h ooked  n eed le or p iece  o f  fine w ire is u sefu l to 
rem ove the dosim eter screen  or g lass w o o l (active  sam pler) and the sorbent particles.]

6 .6 .1  . D O S I M E T E R

O pen each  sam ple pouch  and rem ove the sorbent capsule. C arefu lly  rem ove the 
screen  from  the top o f  the capsu le w ithout lo sin g  any sorbent. C arefu lly  pour the 
sorbent into a c lean , dry 50-m L  flask  w ithout sp illin g  any. D iscard  the screen  and 
em p ty capsu le.

6 .6 .2 . A C T I V E  S A M P L E R

Score the tube w ith  a g lass tube cutter (a lso  see  S ection  6 .1 .7 .) and then break open  
the front sec tion  o f  the tube above the g lass w o o l. A n  alternative approach to scoring  
and breaking is  to carefu lly  rem ove the g lass w o o l w ith  a bent w ire or n eed le.

a. I f  a  p r e f i l t e r  w a s  n o t  u s e d  during sam pling, p lace the g lass  
w o o l and sorbent into separate 50 -m L  volum etric flasks.

b. I f  a  p r e f i l t e r  w a s  u s e d  and the g lass w o o l appears to contain  
hopcalite  or Hydrar, the g lass w o o l can be analyzed  a lon g  w ith  
the sorbent. C arefully transfer the g lass w o o l and sorbent to a 
50-m L  volum etric flask  w ithout lo sin g  any o f  the particles.

6 .6 .3 . P r e f i l t e r
Prepare and an alyze any prefilters according to reference 8 .14.

6 .6 .4 . A dd 2.5 m L o f  concentrated H N O 3 fo llo w ed  by 2.5 m L concentrated HC1 to 
each  vo lum etric flask  [N ote: To m in im ize any lo ss  o f  m ercury through a change in 
ox id ation  state, the H N O 3 is added before the HC1 (8 .5 .)].
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6 .6 .5 . G ently sw irl the sam ple o cca sio n a lly  for approxim ately 1 h. I f  HydrarR w as  
used  to co llec t  the sam ple, the dark brow n so lu tion  w ill also contain  som e u n disso lved  
clear to w hite-tan  co lored  ceram ic m aterial.

6 .6 .6 . C arefu lly  dilute to a 50-m L  total vo lu m e w ith  DI H 2 O. The final s o r b e n t  sam ple  
so lu tion  w ill be light b lue or b lue-green . T his is  a good  p lace to stop i f  the analysis  
cannot be com p leted  the sam e day.

6 .7 . A n a lysis  - Instrum ent Parameters

6 .7 .1 . Set up the C V -A A S
6 .7 .2 . W rap the heating tape around the quartz ce ll and then turn on  the variable 
transform er. The heat setting on  the tape should  be su ffic ien t to prevent w ater vapor 
con d en sation  in  the absorption cell.
6 .7 .3 . P lace the aerator in a B .O .D . bottle w h ich  contains approxim ately V 2 to 1 inch  
o f  desiccant. O perate the peristaltic pum p for approxim ately 30  m in  at full speed  to 
rem ove any w ater vapor from  the system .
6 .7 .4 . O perate the h o llo w  cathode or electrod eless d ischarge m ercury lam p at the 
m anufacturer's recom m ended  current or pow er rating.
6 .7 .5 . U se  the fo llo w in g  settings (N ote: The m entioned  instrum ent settings are for 
sp ec ific  m od els  used  at the O S H A -S L C A L . I f  instrum entation other than w hat is 
sp ecified  in  S ection  6 .2 . is used , p lease con su lt the instrum ent manufacturer's 
recom m endations.):

A t o m i c  A b s o r p t i o n  S p e c t r o p h o t o m e t e r :

Slit
S ignal
Function
M ode
R ange
W avelength
Filter
EM  C hopper  
Phase

0 .7  nm  
R epeat M ode  
A B S  
A B S
u v
2 5 3 .7  nm
Out
O ff
N orm al

S t r i p  C h a r t  R e c o r d e r :

Chart Speed  5 m m /m in
Chart R ange 10 m V

6 .7 .6 . O ptim ize the E N E R G Y  m eter reading at 2 5 3 .7  nm.
6 .7 .7 . A lig n  the beam  o f  the m ercury lam p so it p asses directly through the center o f  
the quartz ce ll w in d o w s. T his can be accom p lish ed  by adjusting the burner height, 
depth, and angle knobs to g ive  a m in im um  A B S O R B A N C E  reading.
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6 .7 .8 . O perate the peristaltic pum p at fu ll speed . R in se the aerator w ith  DI H 2 O and 
insert it into a holder in  the exhaust vent.

6 .7 .9 . Perform  the fo llo w in g  steps to obtain  a b aselin e signal near an absorbance o f  
zero:

1 . start the chart recorder,
2 . set the spectrophotom eter absorbance reading to zero,
3. w ait until the b aselin e stops drifting,
4 . set the reading to zero again

6 .8 . A n a lysis

6 .8 .1 . Sam ples: I m m e d i a t e l y  b e f o r e  a n a l y z i n g ,  transfer an appropriate aliquot o f  the 
sam ple so lu tion  to a clean  B .O .D . bottle contain ing enough  10% H N O 3 so lu tion  to  
bring the total vo lu m e to 100 m L. The transfer m ust be done w ith  a vo lu m etric pipet.
6 .8 .2 . Standards: I m m e d i a t e l y  b e f o r e  a n a l y z i n g ,  prepare standards according to 
instructions listed  in  S ection  6 .5 .2 .
6 .8 .3 . D eliv er  5 m L o f  the 10% S n C b  so lu tion  w ith  an autom atic p ipet to a B .O .D . 
bottle contain ing a standard, reagent blank, or sam ple to be analyzed . Im m ediately  
place the aerator into the so lu tion  w ith  the peristaltic pum p operating at fu ll speed.
6 .3 .4 . R ecord the m axim um  absorbance reading and label the signal produced on  the  
strip chart.
6 .8 .5 . Stop the pum p, rem ove the B .O .D . bottle from  the C V -A A S  and stopper it. 
R in se the aerator w ith  DI H 2 O and insert it into a holder in  the exhaust vent. Turn the 
pum p on  at fu ll speed  until the C V -A A S  system  is purged o f  m ercury and the baseline  
returns to zero.
6 .8 .6 . I f  the absorbance reading o f  a sam ple is greater than the h ighest standard a t  a n y  
t i m e  during an alysis, i m m e d i a t e l y  rem ove the B .O .D . bottle from  the C V -A A S . Purge 
the system  fo llo w in g  the procedure listed  in S ection  6 .8 .5 . Take a sm aller aliquot or 
dilute the h igh  concentration sam ple and re-analyze. M ake any n ecessary  sam ple  
d ilu tions w ith  10% H N O 3 and use the appropriate d ilution  factor w h en  calcu lating  
results.
6 .8 .7 . R epeat S ection s 6 .8 .3 . through 6 .8 .5 . for each  prepared standard, reagent blank, 
or sam ple.
6 .9 . A nalytica l R ecom m endations
6 .9 .1 . It is recom m ended to analyze the reagent blank, low est, and h ighest standard 
tw o or three tim es each  to ch eck  for contam ination , reproducibility, and sen sitiv ity  
before starting the sam ple analysis. A  2 .0 -p g  m ercury standard should  g iv e  a three- 
quarter to fu ll-sca le  d eflection  on  the chart recorder and an absorbance unitreading o f  
about 0 .8 5 0  w h en  u sin g the equipm ent and con d ition s sp ecified . The lo w est and 
h ighest standard should  provide a linear response and the lo w est standard should  be at 
least tw o  to three tim es the blank signal.
6 .9 .2 . It is a lso  recom m ended to analyze an entire series o f  standards (in clu d in g the 
reagent blank) at the beginn ing and end o f  the sam ple analysis to ensure standard 
readings are reproducible. A s a general gu idelin e, standard readings shou ld  be w ith in  
± 1 0 % throughout the analysis.
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6 .9 .3 . A  standard near the concentration  range o f  the sam ples should  be analyzed  after 
every  four to f iv e  sam ples.
6 .9 .4 . Q uality control (Q C ) sam p les shou ld  be prepared and analyzed  u sin g  the sam e  
m atrix and analytical con d ition s as the sam ples. I f  p ossib le , the QC sam p les should  be 
generated from  an independent source.
6 .9 .5 . A p p roxim ately  10% o f  the sam p les shou ld  be reanalyzed.

7. Calculations
7.1 . U se  a least squares regression  program  to p lot a concentration-response curve o f  
peak absorbance versus the am ount (p g ) o f  m ercury in each  standard.
7.2 . D eterm ine the am ount (pig) o f  m ercury, A , corresponding to the peak absorbance  
in  each  analyzed  sam ple aliquot from  this curve.
7 .3 . C alcu late the total am ount (p g ) o f  m ercury, พ ,  in  each  sorbent or g lass w o o l 
sam ple:

W here:

(A ) (sam p le vo lu m e, m L) (D F )
พ - ________________________________

(aliquot, m L)

D F  =  D ilu tion  Factor ( i f  n one, D F =  1)
7 .4 . A  blank correction  is m ade for each  sam ple (N ote: W hen u sin g the reagents and 
con d ition s sp ecified , p revious blank results have been  less  than 1 p g). C alculate the 
concentration  o f  m ercury in  each  sorbent or g lass w o o l sam ple:

พ - W b
m ercury m g/m  = ______________

air vo lu m e, L

W here:

W b =  T otal p g  o f  m ercury in  the blank sam ple.
A ir v o l =  S am pling tim e X f lo w  rate (for A C T IV E  S A M P L E R S)
(N ote: For P A S S IV E  D O SIM E T E R S, the sam pling rate is affected  by  

tem perature and pressure. T o correct for this, use:

A ir v o l =  S T  X  0 .0 2 0  X  (T ,/T 2) 1 5  X  (P 2 /P 1)

W here:

ST =  S am pling tim e (m in)
0 .0 2 0  =  S am pling rate (L /m in) at 20  ๐c  and 760  torr
T 1 =  Sam pling site tem perature (K )
T 2 =  293 K
Pi =  S am pling site pressure (torr)
p 2 =  76 0  torr
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7.5 . R eporting R esu lts to the Industrial H ygien ist

For P A S S IV E  D O SIM E T E R  sam ples, report results to the industrial h yg ien ist as 
m g/m 3 m ercury vapor.

For A C T IV E  SA M P L E R S, report results as:

a. m g/m 3 m ercury vapor
b. m g/m 3 total m ercury

For m ercury vapor result a): I f  a  p r e f i l t e r  w a s  u s e d  and the g lass w o o l and sorbent 
w ere com bined:

m ercury vapor =  g lass w o o l +  sorbent

T he prefilter ( i f  used) w as present during sam pling to assure that m ercury particulate 
w as not trapped in the g lass w ool.

For total m ercury result (b): The sum  o f  the m ercury found in the sorbent (vapor), 
g lass w o o l, and prefilter ( i f  used) for each  active sam pler is considered. T his result is 
used  to determ ine com p lian ce to the Transitional PEL for total m ercury. The  
Transitional PEL con siders both the vapor and particulate fractions o f  mercury.

A n y  m ercury particulate found on  the prefilter can be assessed  for com p lian ce w ith  
the C eilin g  PEL for m ercury. S ee  reference 8 .14 . for further details.
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