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Kevin Ashley, Ph.D., Rosa J. Key-Schwartz, Ph.D., and Martin Harper, Ph.D., CIH, CDC/NIOSH.
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Mineral Major/Interfering Peaks, cm™ Identifying Peaks, cm™
Quartz 800, 780 694, 512, 467
Cristobalite 798 623,490
Tridymite 789 617, 476
Amorphous silica 800 464

Kaolinite 795, 754 915, 547, 474
Muscovite 800, 750 535, 481

Mullite 837,748 556, 468
Pyrophyllite 830, 814 048, 477, 457
Albite 788, 746 726,652, 598, 470
Montmeorillenite 797 918, 668, 526,470
Daphnite 798,771 667,610, 539, 467
Anorthite 760, 730 577,538,481
Orthoclase 765, 745, 730 645, 593, 540

Talc 797,778 668, 641, 620
Vermiculite 810, 755 685, 510
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Acid MW CAS Mumber RTECS Numlbsar
HCI 36.46 7647-01-0 MW4025000
HEr 8091 10035-10-6 MW3850000
HNO, 63.01 7607-37-2 QU5775000
e ap> g0 jlxo dgus Y Jguo
Acid OSHA NIOSH
HCOl  C5ppm, 7 mg/m® 5 ppm, 7 mg/m?
HBr 8 hrTWA"3 ppm 10 mg/m? 3 ppm, 10 mg/m?
HNO;, BhrTWA®2 ppm 5 mg/m® TWA: 2 ppm 5 mg/m?
STEL? 4 ppm 10 ma/m®
a Ceiling Limit
b Time-Weighted Average
' Up to 10 hr TWA i a 40 hr work week
d Short Term Exposure Limit

Physical State

wlasino: ¥ Jou

Acid MP [(*C) BP (°C) Vapor Prassurs (VP
HCI gas -114 -840 {3B%) 2B.3 kPa
liquid - 110 {azeotropic, 20.2%)
HEr gas -86.0 -66.8 20264 kPa
HNO, liquid -42 - {&6B% Mitric) 101.3 kPa
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Ronnee N. Andrews, Ph.D., NIOSH
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M99 Ok o

Element (Symbal] AtomicWeight  MP,°C CAS & RTECS
Calcium [Ca) 40.08 842 T440-70-2 =
Copper (Cu) 63.54 1083 7440-50-8 GL5325000
Iron (Fe] 5585 1538 | 7439896 | NO4565500
Potassium (K) 30.10 64 7440-09-7 T56460000
Magnesium (Mg) 2431 651 7430-954 | OMZ100000
Manganese (Mn} 5404 1246 7439-965 | OO0SZ75000
Molybdenum (Mo) 9594 2623 | 7439987 QA46B0000
Nickel [Ni) 5871 1455 7440020 | QRS950000
Phosphorus (F) Bo.g7 a4 7723140 | TH3I500000
Zine [Zn) 6537 419 7440666 | ZGBH00000

Sl S8 sladigai b F s> slas Ll bk glaesls s (LOD) Laseas o> (M) s w503l zge Job - Jguar
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Spike Low level Medium level High level

concentration %% Recovery %% Recovery % Recovery

Element A nm LOD®, pglg range, g % RSD)* % RSD)" (% RSD]"
Ca 315.887 39. 62.5-500 N/AE 3BT (139) 50.8 (44.6)
Cu 324754 6.0 6.25-50 99.1(1.9) 93.9 (26) 95313)
Fe 259941 12 6.35-50 BO.B (3.7) 89.7 (11.3) B9.2(1.8)
K 766491 34. 93.8-750 112 (8.3) 113, (6.1) 124. (3.0)
Mg 279.079 16. 6.25-50 62.8(50.3) 81.0(12.2) B2.2 (4.9)
Mn 257611 14 1.25-10 BB.2(1.B) 83.4(2.9) B6.0(1.5)
Mo 202.095 092 - - - -

Ni 231.604 1.7 1.25-10 90.7 (1.9) 8532 (26) B7.0(1.6)
[ 178287 23 6.25-50 MR MNfA N/A
In 213.856 20. 1B8.8-150 96.9(3.1) 95.8 (26) 91.0(0.9)

*Commaonly usad length; choose gth appropriate for your instrument settings [5,6]

50D values calculated using the responses of 7 reagent blanks and corrected for average sample weight of 0.0393 0.

“Maan recovery & relative standard deviation for n=6, results corrected for average reagent blank and control nail response, % RSD
calculated from % recovery

EM/A indicates that the value could not be calculated; variability of elemental concentration in control nails greater tham spiked
amount for Ca &P

FROMBOVINE LIVER CERTIFIED REFERENCE MATERIAL osls b0 - Jgus

Low level % Medium level 2 High level %
Element True value, pg/g Recovery (3RSD)*  Recovery (3%:RSD)*  Recovery [%RSD)*
Ca 131 1023 (5.7) 95.9 (4.5) 905 (1.3)
Cu 275.2 96.4 (1.9) 4.1 (3.2) 4.7 (1.4)
Fe 197.94 B56 (24) 028 (3.6) BT (1.3)
K 10230 105.9 (3.4 1015 3.4) 967 (1.3)
Mg 620 £9.0 2.2) B5.0 (3.2) 45 (1.4)
Mn 10,46 BAT 2.1} B27 (3.5) 83.0(1.2)
Mo i3 945 (2.0) 94.7 (4.0) 96,5 (1.3)
P 11750 928 (3.0) BO.4 (3.9) 0.1 (15)
In 1311 04.9 (4.7) 91,6 (4.0) 91.9(1.6)

*Mean recovery & relative standard deviation for n=6

FROMBOVINELIVER CERTIFIED REFERENCE MATERIAL ;l oo dwlome <85 g b,¢5 ciomo —F Jaua

Element n®  Range, pg/sample Bias 5 Accuracy, %
Ca 18 130-266 00956 | 000032 96

Cu 18 174-550 0.0493 | 0.00008 .9

Fe 18 197-402 e 6.5

K 18 1020 - 2080 00622 | 000000 6.2
Mg 18 616-126 R 155

Mn 18 1.04-2.13 0165 | 000193 16.9
Mo 18 0328 - 0671 rera | T 50

P 18 1170 - 2380 0.0050 | 0.00000 95

In 18 180-368 D 71

*n = total mumber of results reported for each element, MD results not incuded
BSr = precision [13, 14]

I8l 58 wlyeld AY AL 99 0 sl
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Dibutyltin dichloride

Tributyltin chloride

Formula CzH,:Cl.Sn Cy2Ha-CISn
MW, 303.84 325.51
CAS#H [683-18-1] [1461-22-9]
RTECS WH7100000 WHE820000
chlorotributyltin
Svnonvms Dibutyldichlorotin tributylchlorotin
Y v dibutyldichlorostannane TBTC
Pestanal®
MP (12]
. -9 °C[12
37-40 °C 39 -Ca3]
BP @ mmHg 135 °C @10mm 171-173 °C @ 25mm
Density 1.36 g/cm? 1.20 g/mL
Appearance Beige or colorless solid Clear, light yellow

liquid

Vapor pressure

0.0012 mmHg @ 25 °C

<0.01 mmHg @ 25 °C

Butyttin trichloride Derivative

Dibutyttin dichloride Derivative

Tributyltin chioride Derivative
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