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(- ) Standard Test Method for Determination of the Weight Percent Individual
\olatile Organic Compounds in Waterborne Air-Dry Coatings by Gas
Chromatography, ASTM D6886-14, 2014.

(= ) Test Method for Volatile Content of Coatings, ASTM D2369-10e1, 2010.

( = ) Standard Practice for Determining Volatile Organic Compound (VOC)

Content of Paints and Related Coatings, ASTM D3960-05 (Reapproved
2013), 2013.

(= ) Test Method for Water Content of Coatings by Direct Injection Into a Gas
Chromatograph, ASTM D3792-05 (Reapproved 2009), 2009.

(I ) Test Method for Water in Paints and Paint Materials by Karl Fischer
Method, ASTM D4017-02 (Reapproved 2008), 2008.

( = ) Standard Practice for Conducting an Interlaboratory Study to Determine

the Precision of a Test Method, ASTM E691-14, 2014.
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Fo kMG RRY VA R B AR FTER (A T)
% 10 ¥t & %1+ (RRF)

[ RRF PMPS Carbowax PDMS

Methanol 0.66 2.35 5.16 1.97
Ethanol 1.00 2.75 5.85 2.08
Acetone 1.02 3.12 3.93 2.21
2-propanol 1.02 3.13 5.71 2.19
t-butyl alcohol 3.42

Methyl acetate 0.60 3.59 4.1 2.31
1-propanol 3.82 7.91 2.44
Vinyl acetate 4.40

Methyl ethyl ketone 1.25 4.74 5.24 2.7
2-butanol 1.18 4.78 7.63 2.72
Ethyl acetate 0.83 5.05

Tetrahydrofuran(THF) 5.31 4.65 3.05
Isobutyl alcohol 1.62 5.31 8.94 2.97
1-butanol 1.59 5.97 9.92 3.39
Propylene glycol monomethyl ether 0.79 6.18 9.66 3.62
Ethylene glycol 0.55 6.42 16.94 3.91
Ethyl acrylate 6.48

t-butyl acetate 1.22 6.65 5.31 4.18
Methyl methacrylate 6.74

2-ethoxyethanol 0.70 6.83

Methyl pivalate 7.00

Propylene glycol 0.73 7.18 16.48 4.8
AMP-95 0.84 7.46

Toluene 2.07 7.82 8.02 5.44
p-fluorotoluene 8.03

Ethylene glycol diethyl ether (EGDE) 1.00 8.12

2-propoxyethanol (EP) 1.00 8.27 12.58 6.41
Butyl acetate 1.16 8.33

Propylene glycol monopropyl ether Lol 8.72 1165 239
(PnP)

Diacetone alcohol 8.73

ik 4 = ch GC/IFID # v 234 7 -



oo kBAGYREY TR GAEFR TR L L FTER(IABLT)
2 ¥R R 713 (RRF) (%)

[ RRF PMPS Carbowax PDMS
Furfuryl alcohol 0.93 8.88
Ethylbenzene 2.04 8.92 10.87 7.75
Parachlorobenzotrifluoride 1.02 8.93
Propylene glycol, mono t-butyl ether 1.16 8.96 12.58 7.67
Propylene glycol, methyl ether acetate ~ 0.86 8.99
p-Xylene 2.17 9.19 9.72 7.6
m-Xylene 2.17 9.19 9.87 7.81
Butyl ether 9.20 9.99 7.81
2-heptanone 1.46 9.32
Cyclohexanol 9.32
Buty lacrylate 9.32
Butyl propionate 9.45
0-xylene 2.17 9.47
2-butoxyethanol(EB) 1.11 9.51 10.78 8.28
Hexylene glycol 9.62 14.05 8.6
Diethylene glycol monomethyl ether 0.70 9.81 16.89
Propylene glycol monobutyl ether (PnB) 1.09 9.87 16.52
Diethylene glycol diethyl ether 0.68 9.88
PnB (minor component) 10.05 13.15 941
Glycerin 0.65 10.12
Diethylene glycol 0.57 10.14
p-chlorotoluene 10.17 13.97 9.66
Butyl methacrylate 10.20
Dipropylene glycol monomethyl ether 080 10.46, 1051, 10.71
(DPM)
Diethylene glycol monoethyl 0.69 10.49
ether
p-cymene 2.13 10.84 15.62 10.67
Benzyl alcohol 1.65 10.89
N-methylpyrrolidinone 0.72 10.96 12.18 10.94

x4 - ch GCIFID e 175 2 24 (7 o
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oo kBAGYREY TR GAEFR TR L L FTER(IABLT)
2 ¥R R 713 (RRF) (%)

[ RRF PMPS Carbowax PDMS
Ethylene glycol butyl ether acetate 11.25 17.73
Diethylene glycol monopropyl 11.85
ether(DP) 11.34 14.8
Diethylene glycol monopropyl
y gy Propy 0.76 11.79, 11.82
ether(DPnP)
2,2,4-trimethylpentane-1,3-diol
: 0.93 12.12
diethylene glycol monobutyl ether(DB)
Naphthalene 2.03 12.43
2-(2-ethylhexyl)ethanol 12.51
Triethylene glycol 0.58 12.53
Dipropylene glycol monobutyl ether
Propy e y 1.04 12.53, 12.58 18.86 13.41
(DPnB)
Propylene glycol monophenyl ether 1.14 12.67
2,2,4-trimethylpentane-1,3-diol
1.27 13.62, 1374

monoisobutyrate (TMPD-IB)
Tetraethylent glycol 0.59 14.54
2,2,4-trimethylpentane-1,3-diol,

N 1.17 15.15
diisobutyrate (TMPD-DIB)
2-ethylhexylbenzoate 1.39 16.05
Methyl palmitate ( p %3 18.40
Dibutyl phthalate 1.16 18.50
Mineral Spirits 2.23 9to 11
Aromatic100 2.10 9.2t010.6

ki - chGCIFID #eivig 234 7 -
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% = GCIFID v GCIMS % % i i

R EIE GC/FID GC/MS

LSS RRCT AE 70eV T+ ¥R

e ERE I = ERE I = N
30m xp 5 0.25 mm > %% 1.0 um 30m xp 45 0.25 mm > %% 1.0 um
5% phenyl/95% methyl siloxane 5%phenyl/95%methyl siloxane
(PMPS » %" A ¥ ¥ =) ° (PMPS » B 7 A ¥ Ar§ )"
FERuE L FEuE
30mxp 42 0.25 mm > & 0.25 um 30mxp 2 0.25 mm > & 0.25 um
polydimethylsiloxane (PDMS) ; polydimethylsiloxane(PDMS),
Carbowax(CW) » 30mxp & 0.25 mm » Carbowax(CW) > 30mxp 7= 0.25 mm »
5 0.25 um 5 0.25 um

EARTRE 3 i % # 3 F

. 1.0 mL/min > Bz m (A& 40°C T % 1.0 mL/min > B = n & (A& 40°C T %
24.9 cm/s) 24.9 cm/s)

A 50:1 50:1

®R - °C

IEREH

T 260°C 260°C

LSS 270°C -

A= 8 50°C ‘a4F 4 ~» 48 50°C a4F 4 » 48

P & o8R8 20°C> 2 3 250°C 2. fs ‘2 & » 45 8§ 20°C > & 3| 250°C 2. {8 ‘&
FO6LE(RAFTHFRL 20 4~ 4) FOAE(RREFFRF L 20 4 48)

®R - °C

FERRE

T 260°C 260°C

R 270°C -

A= 8 50°C ‘a4F 4 ~» 48 50°C a4F 4 » 48
& o488 10°C» 2 3] 250°C 2. {6 ‘2 & » 45 88 10°C > & 3| 250°C 2. {8 ‘&

5 gt
F 2ok #2508

S 230°C

&L 230°C

BgE R 260°C

e 58 Mass 29-400 amu

% % PMPS #41¥ o % Rk B~ 0 # & 5205 42 DB-5~ SPB-5+ HP-5 - AT-5  CP Sil 8CB + RTx-5
[ F P i
{eBP-5 % o 75 £ PDMS % 1.7 d % 7P
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5CB {r Rix-1 % - i ¥ i Carbowax ¢ .7 ¢ & 7g 7 2~ » # &2 54|51 45 Supelcowax 10 ~ DB-Wax -
HP-Wax ~ AT-Wax ~ CP-Wax 52 CB - Rtx-Wax = BP-20 % -

2z FApk 172 217 VOC 3 kBB ey BB % 24 B R st

T RAFL) BrL L " PR sypas £ RERE
Epe e TmE FRRL HRFERL
A 0.25 0.009 0.020 0.03 0.06
B 2.85 0.058 0.125 0.16 0.35
C 4.04 0.087 0.187 0.24 0.52
D 4.49 0.145 0.314 0.41 0.88
E 4.50 0.100 0.215 0.28 0.60

v HRpEEFEL RN

s FER I SUR-E L - FARRATRF TR LEF A FREX%)

EHER] PR EERTAF (Wo) =

MR REEEEE PR R £ 2 MM (L) =
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