











samples have been analyzed, and the emission levels detected from samples tested in
the laboratory are far lower than those typically associated with such symptoms

Iwo Chinese painted drywall samples extracted from Florida homes by FDOH
were shipped to Edison for analysis by USEPA/ERT ERT purchased four US-
manufactuwied drywall samples from local stores for compaiison. First, the thin layer of
paint was scraped off of two Chinese drywall samples for metals analysis. The top and
bottom layers of paper were separated from the solid (gypsum) material of all six
drywall samples and placed into separate glass jars The paper portions of the samples
were analyzed for metals, semi volatile organic compounds (SVOCs) and
foimaldehyde. The gypsum samples were analyzed for metals, SVOCs, volatile organic
compounds (VOCs), formaldehyde, sulfide, water soluble chlorides, total organic
carbon (TOC), pH and loss on ignition (LOI). Also, an optical microscopic examination
was conducted to determine the presence of fly ash.

The drywall sample manufacturers and product names are as follows: US
Gypsum/Hamilton (US); PROROC/Certainteed (US); National Gypsum/Gold Bond
(US); GP/Tough Rock (US); Knauf/33928-20055 (China); and MIC/33966-12077
(China). The ERT/REAC analytical methods were modified to analyze these samples,
as standard methods weie not available in the area of sample digestion/preparation

procedures.

Analytical Methods

Semi Volatile Organic Compounds: The gypsum and paper portions of the
drywall samples weie analyzed using ERT/REAC SOP #1805. A specific weight of
sample in grams is extracted with a 1:1 methylene chloride/acetone mix in a Soxtheim
extractor The extiact is concentrated, spiked with an internal standard mixture and
subsequently analyzed by gas chromatography/mass spectrometty (GC/MS). Target
analytes a1e identified by comparing the measuied mass spectra and retention times
with those obtained from calibration standaids acquired under the same operating
conditions used for the samples. Quantitation of each identified target analyte is
calculated based on the internal standard method. The method was modified to
determine the presence of any non-target compounds via a library seatch for the
purpose of tentative identification The NIST/EPA/NIH Mass Spectral Library
containing more than 100,000 spectra was used. The elemental sulfur was analyzed
using the sample extracts by GC/MS using an ERT/REAC modified method.

Volatile Organic Compounds: The two Chinese and one US-manufactured
drywall gypsum samples were analyzed using ERT/REAC SOP #1807 A known
amount of gypsum is weighed into a 40-milliliter (mL) Teflon®-lined septum vial, 5
mL of commercially available water suitable for VOC analysis is added, and the sealed
vial is placed in the auto sampler. An additional 5-mL portion of VOC-free water
containing swirogate/internal standards is added by the autosampler In order to purge
the compounds out of the dry wall, the samples were heated for five minutes at 75°C
These samples were then puiged with helium for 20 minutes at the same temperature,



desorbed (t1apped) onto the trap for four minutes and injected into the GC and detected
using a 5975 MSD The method was modified to determine the presence of any non-
target compounds via a library search for the pupose of tentative identification The
NIST/EPA/NIH Mass Spectial Library containing more than 100,000 spectia was used

Metals: The gypsum samples were first scieened using a NITON x-ray
fluorescence detector (XRF) to determine the presence of any metals The XRF will
help to ascertain whether additional metals that are not included in the Target Analyte
List (TAL) 1outinely analyzed by the laboratory need to be added The gypsum, paper
and paint samples were analyzed for T AL metals using ERT/REAC SOP #1811,
Determination of Metals by Inductively Coupled Plasma (ICP) Methods, and SOP
#1832, Determination of Mercury by Cold Vapor Atomic Absorption (CVAA) Based on
the XRF screening, strontium and sulfun were added to the list of analytes

Formaldehyde, Sulfide, Total Organic Carbon: Analyses for these
compounds were contracted to outside laboratories Formaldehyde was analyzed by
high pressure liquid chromatography (HPLC), ulnaviolet detection (UV) in accordance
with modified NIOSH Method 2016 For acid soluble sulfides, the gypsum samples
were distilled using EPA SW-846 Method 9030B, which separates the sulfides from the
mattix by adding sulfunic acid Lo the sample and heating to 70°C The sulfide was
quantified using an iodometric method TOC was determined using a cartbonaceous
analyzer in accordance with EPA Region II SOP #C-88

Water Soluble Chlorides: A specific weight of sample was mixed with a
known volume of water prior to analysis Samples were analyzed using a five-point
calibration curve by a modified fenricyanide spectrophotomettic technique, as outlined
in the Standard Methods for the Examination of Water and Wastewater, Method 4500-

CIl-E

Loss on Ignition and pH: Loss on ignition data were obtained by weighing a
known amount of sample into a crucible and igniting at 750°C using the modified
Standard Methods for the Examination of Water and Wastewater, Method 2540G A 5

percent weight by volume of a gypsum sample in water was prepared and mixed using a
magnetic stirrer The pH of the resulting aqueous solution was measured
electiometrically using a calibrated pH meter

Alkalinity and Sulfate: Alkalinity was peiformed in accordance with the
Standard Methods for the Examination of Water and Waslewatel, Method 2320B, thai
uses an acid titiant to measure the buffering capacity or ability to react with acids to a
specific pH Sulfates were determined using EPA Region II SOP #C-19

Optical Microscopic Examination: The optical micioscopic examination was
perfoimed at the ERT-Las Vegas laboratory using an Olympus optical microscope



Discussion of the Results:

The significant differences between the Chinese drywall and the US-
manufactured drywall analysis ate as follows:

ERT analysis shows the presence of sulfur at 83 ppm and 119 ppm in the
Chinese drywall samples and sulfur not detected in fowr US-manufactured diywall
samples. The metal analysis shows the presence of strontium at 2,570 ppm and 2,670
ppm in the Chinese drywall samples, whereas stiontium was detected in the US-
manufactured drywall at 244 ppm to 1,130 ppm The total acid soluble sulfides were not
detected in any of the diywalls Further investigation is critical to determine the
presence of strontium as stzontiun sulfate or strontium sulfide using

x-1ay diffiaction

Iron concentrations of 1,390 ppm and 1,630 ppm were detected in the Chinese
drywall samples and in the range of 841 ppm to 3,210 ppm for the US drywall samples.
The highest concentration of iron detected in the National Gypsum/Gold Bond drywall
was twice as high as the amount found in the Chinese drywall An investigation will be
done using additional drywall samples 1o deteimine whether the iton is present as oxide,

sulfide or sulfate

No evidence of fly ash in the Chinese drywall samples was noted based on the
optical microscopic examination

The ERT/REAC SVOC analysis results show the presence of two o1ganic
compounds in the Chinese diywall, as tentatively identified by the mass spectrometry
library seaich for the Chinese drywall. The FDOH has requested that ERT further
investigate these compounds. The two compounds were propanoic acid, 2-methyl-, 2,2-
dimethyl-1-(2-hydioxy-1-methylethyl) propyl ester (CAS # 74367-33-2) al estimated
concentiations of 58 and 92 ppm, and propanoic acid, 2-methyl-, 3-hydroxy-2,4,4-
trimethylpentyl ester (CAS # 74367-34-3) at estimated concentrations of 50 and 84
ppm. These compounds were not detected in the US-manufactured diywall. ERT
analyzed two samples for VOCs by GC/MS The analyses confiim the presence of the
above two compounds in the Chinese drywall, as tentatively identified by the mass
spectiometry libiary seatch ERT is in the process of obtaining standards of ptopanoic
acid, 2-methyl-, 2,2-dimethyl-1-(2-hydroxy-1-methylethyl) propyl ester (CAS # 74367-
33-2) and propanoic acid, 2-methyl-, 3-hydioxy-2,4,4-trimethylpentyl ester (CAS #
74367-34-3) to confitm the findings. The literature search reveals that these
compounds are found in acrylic paints as reported in the following website:

http://www2 .mst.dk/common/Udgivramme/Frame.asp?http:/www2.mst.dk/udgi
v/publications/2008/978-87-7052-763-7/html/kap02 eng.htm

The summary of analytical results of the six drywall (gypsum, paper, and paint)
samples is presented in Summary Table 1 The semi-quantitative XRF data for gypsum



analysis are presented in Table 2 The tentatively identified compounds detected by the
GC/MS library search for the SVOC analysis are presented in Iable 3 for the gypsum
and paper portions of the drywall samples

Work in Progress

T'he additional diywall samples to be 1eceived from CPSC will be analyzed
semi-quantitatively for calcium sulfate, stiontium sulfide, strontium sulfate, pyrites and
ion oxide by x-ray diffraction The drywall samples fiom the United States and China
will also be analyzed fo1 VOCs, SVOCs, metals including strontium, sulfide, sulfite,
formaldehyde, TOC and LOI An optical micioscopic examination for fly ash will also
be conducted. Based on these analyses and the chamber study, ERT will conduct indoor
ai1 monitoring in Florida and Louisiana in three test houses fo1 predetermined
parameters A QAPP is unde; preparation for the Technical Workgroup to review based
on the available information to date, and will be modified based on any new

information
If there are any questions, please call me at 732-321-6761

Sincerely

/ﬁﬁ-‘\—\

Raj Singhwi-Chemist

Enclosures

ee: David Krause, FDOH
Barnes Johnson, OSRTI
Arnold Layne, OSRIV/TIFSD
Jeff Heimerman, OSRTI/TIFSD
Dave Wright, ERT
Harry Compton, ERT



Table-1 Resulfs of the Anolysis (or Melals sn Sobid Drywall Maternal, Paper and Pasnt

Sainple No. 1 2 3 4 5 6
Sample ID US GypsuaiHamilto] Knaul/31328-20055 | MIC/3968-12077 PROROC/Cerlainteedatlonal GypsumiGold Bon| GP/Tough Rock
Methad us Chnm China us us us
%L.01 ul 750C 21 22 24 21 19 24
pH of 5% slurey 7.08 741 735 7.28 7.20 731
Analvie maikg _mplkg mplkg malkp mgfky mo/kg
Alsminum Mudded REAC SOP 1811 305 1180 848 357 3670 1140
Barkm Modiled REAC SOP 1811 8,14 333 428 14.2 128 15.0
|Catchum ModHfled REAC SOP 1811 278000 268000 254000 267000 245000 246000
Chromium Modilisd REAC SOP 1811 192 528 350 281 434 1.68
Coball Modified REAC EOP 1811 D87 <087 <083 <0,89 289 <0.80
Copper Modified REAC EOP 1841 <152 i.79 2.80 <174 6.15 2,07
ron Modifled REAC SOP 1811 Bd1 1380 1830 1170 3210 1850
Lood Modifisd REAC SOP 1811 <217 <2.18 2% <244 348 2.81
Magnesum Madilied REAC SOP 1811 463 5020 10300 934 5250 4080
Manganese Modified REAC SOP 1811 3.24 40.8 713 18.1 6.1 724
taccury Motlied REAC SOP 1832 208 0562 0.150 00688 <0.047 <0045
[ Nicked Mouliisd REAC SOP 1811 <1.20 1.88 144 162 541 200
Polowsium Modifled REAC SOP 1811 108 388 333 135 B85 1480
Selenium Modfied REAC SOP 1811 6.84 281 <3.03 343 <287 <282
Sodlum Modifred REAC SOP 1811 217 428 438 <24 <220 <225
Vanadium Modifled REAC S0P 1811 <087 252 2,28 277 3.36 234
2Zinc Modiflad REAC SOP 1811 .71 <B.71 <124 <1.58 683 104
Stronllum (DrvwalUPzpsn Modifiad REAC SOP 1811 244143 26TWET0 2070/636 4887110 638/19 11304155
[Strontium {Palnty Modéfled REAC SCP 1811 NA 200 122 NA HA NA
Alkabnity { CaCOT) SM23208 <893 <53 azo <83 B4D 230
Alkaiinfiy - Blear SM231208 <89 ] 870 <94 B840 230
Suffide (Lab1) 50308 < <4 <d <4 <d 12
Suifide (Lab 2} 80308 <18 <i0 <0 <10 <10 <10
Sullalo Regpan 1| SOP#C-19 BBBO0L 535000 507000 852000 388000 587000
Chioride ( water zolubls) Mediled BM 4500-Cl- E 74 280 100 38 58 143
ismm- Modiflsd REAC SOP 1808 <a.23 113 [T <8.13 <184 .94
Fomaldenvde (DnvallPaper) Modified NIOSH 2108 NDRD.58 NDX 44 ND/MD ND/.83 0.54N0 024087 |
Total Ofpanc Crrbon Raglon | SOPEC-28 4300 w0 4200 2200 3500 16000 )
|TOTAL ORGANIC COMPOUND" [DrywalPapen) REAC SOP 1805 73115 1450125 243246 183798 31 870 23500400 |

* GC/MS mnatysik rasultc from BNA exiract Including TIC'S

Rey April, 26, 2009




Table 2 Qualitative Analysis of Drywall Gypsum- XRF

Sample # " |Sample ID i Ca Fe | Sr

1 US Gypsum/Hamllton Us 222000 +- 1200 410 +/- 80 A 180 +- 10
& Knauff33928-20055 China 240000 +/- 1300 720 +- 110 R 1870 +/- 32

2(Duplicale) |Knauf/33928-20055 China 241000 +- 1300 730 +- 100 M 1980 +/- 32
3 MIC/33966-12077 China 238000 +~ 1300 B30 +/-120 2130 +/- 34
4 Proroc/Cerainyeed us 226000 +i- 1200 990 +/- 120 370 +/- 14
5 Nalional Gypsum{Gold Bond us 210000 +/- 1200 2010 +/- 160 460 +- 16
6 GP/Tough Rock us 220000 +- 1200 1210+~ 130 844 +1. 21

A. Major - Calcium
Present - lron, Strontum, Sulfur
Note: the sulfur line appears as week peak in the XRF spectrum of each sample

(sulfur cannot be guantlfied in these samples with Nitton XRF unit)

B. XRF Results (total concentration) in ppm +/- 1 standard deviation
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