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Summary

Study was made to clarify emission behavior of volatiles emitted from coating materials
during from application process to drying process. We examined their analysis by using two
types of simple sampling devices, a passive type and an active type, in our experiment. Both
types were found to be satisfactory to quantitatively collect the volatiles emitted into inside of a
car body during and after paint application carried out in a practical spray booth. Meanwhile,
GC/MS system with “double-shot pyrolyzer” equipped for special pretreatment was used to
determine the emission behavior of the volatiles during the drying process. With this system, it
was possible to quantitatively detect the multiple volatiles continuously while the temperature
rose from 40°C to 140°C . Thus we succeeded to clarify the emission behavior of each volatile

during the painting and the subsequent drying process.

E K

WD SHFE S 2 WED 57T % § % 720 | IR R wa B AR 3BT % HiFE 5 O TR AT Hdf 2 ise L
726

FEREOWEE T AN THIEL STV L M ENIC B S5 OB LT MBSy 7 7
T —HHESEE B LU T T4 T 7T R E AR L i L DA EE T B T AL L7,

F 70 R OVZIEE TR BT D E R OFFEE B OIS TV v ay MM a4 —2EENFEZGC/MS
B W2, COF T gy XA T A —SEEC L0 i L7250 2 ARSI L 2 25 S sk iias LTl
ETHIEDTE, ZHUITED40TH 5 140 T L\ o 72 FEEE O A LRI SR O AR I Z BT T 2%
Fll 2 R A HIE L BEISA RIS & OS2 B & AT 5 2 LS REE e o 72,

17 ZROM%E  No.148 Sept. 2007



ZRh S OERME O HAMICRE T D%

1. #&

il

WRHIIIEAIA M S 505 SISO S 5 8 HE T4
T DRSS AR LA (VO C) 13ROI 2> S AT
RO HNT WD, — 5 R OEFNT R O i ghE, 8
BV, TEELEAR O ZET) A0 SN & B RRRIED S I
F CHEERFEE R/ LT\, L72A 5T, VOCOFITKIZ
13 DEHERMEREE 4B b 7 VR EH IS AL ETH b,

—REC, BWRHERNE AR a5 74 — (GC) 12

IR GEaEREE LTERERINTHAITHLILT VWS, £
72 FEBE L 7o F O Iah R L AR S5 Z & T AT I RE
THh b, BAE, —MEDEE TIIENREIHEN T — ) v
DUHAMFEH SN B TR I SIS ED SN
T — FEER T v LN K ) VAT OV T e N
VO CIBGEED SRR 2 ST b (BE1), L
L IR EHIDESE S B I3 SRR SR s 7 & D
BIEATIE T 5 BIETH B0 D XD HRIEHI D IR % 7
T2 21E SR 2B D IS 32 VA HI RS % R
AT B U ED D %o $72, ABIHH SR &4 <OL3EH
B O WEHIFEAN T TS %19 CTH 1 | SRR IS
% AT % LA D Do ARWFFETIE, BEBREIZ BV
THFE S HERIE T DOENRKEIHER T — M) v D12 X 20
ST L IO BEA ) WA R O SRS PR SER A 2
FESS AT DT O W T 24T 572,

BHE1 FyoN—FHEEE

ISy v TH YT 5= TOT4 Ty TR

INyDTH TSR (2~ L) &
TITAT YT IR (R~ILa8) DiFEREE

FE2

0LFv> /73—

2.% B

2.1 BRI OEBERED DDHE

211 BEIRE

AT — AN BWT HEHEAIE OB TR BT 5%
B S AL/ H R NER O FFE A O e MR L 720

21.2 & #

FHLZEEHIMNL T F UL BIPZFLR B %
EOERSA TOBERIBIBEAL DL FU Ly BLUT
FNNRYE L& G R CBRESHILY A 70 ERITIEEB %
7z,

2.1.3 EERSDEESE

W TRECHEAT % g0 13 g7 (Tenax TA) 12
o T L 72, WEHIZ [ L7 ilidE 68 3 S Br B
DEBEER DR AEFNIEELT 5 2 L THlith c& 65y o7
B 7T =R (AL al) bR T T L TR S
RN S TR ST BT 574 7> 75— (AL
TE) IOV 2T 572 (BB 2) /Xy v TH 7T —
HIDHELLE L HIANEFRO B E 50 cmD b S IZFEE L. 30
GRHHEL 720 72774 7TH o 75 —TIIR—=F TV R T
I AT, 200 ml/mind el &0 10 3 EHE L 72,

2.1.4 HERDSDIE

Ry T TT—MMBLXOT VT4
T v T T —RIOREREE I X o T
A S N FEEE ) O AT I N ER A 5
B (ON—F )L~ — L Turbo Matrix
ATD) 2’ fHF /A7 a~ b7
7 7 HEGHEN (GeMS)  (OS—F v
)L~ — 8L Clarus500) & Fv 7z, WA #
VZIAE S 7B B A 26 E I X D
280CTCHiEES¥GCMSIZLE D, ML
Iy, FT Ly, TFAXRIY U OME
i L TR OEEZITo 72,

&4 1

2.2 FRICHESEIRFE(LEREDERKR D DX

221 H #

FHL728EHE T 27 )L — 25 3 BRI L R R —
BRI,

2.2.2 Pk

LY 7RSS BT DM E XN A 2 (T v ay
MO TAF 2@ Tar T4 7 T REPY-2020) 25 HL
DT SI7-GC/MS (Agilent#2GC6890, MS5973) & Fv»
THTo72(BE3) ¥ 7NV ay bSO T4 — T
O FHRHIEHAS W HETEH 1 | FHRFEO NS XD FERE L 725
SE A T Ll 250 CICREE L 72 G CEE CHliAH% I —

ZROM%E  No.148 Sept. 2007

18



ZERD S DBRYEODHTRMTICRI T D%

TAX T LT WEBEBANEH LT 2—7 (Tar 747 IR
FIUADTM—2.5N) 7 5l e AL ATt (M S) 12 X0k
HL7z0 703y SO T4 — 2480 S H
BYHH O KRR O W IR L 7240 T2 5 140 C
FCITEE LB 2 HESE T D BB OO R AT
o720

AP ENI VAR
T4 —

N TSR (MS)

CSIDZEDL
7 Aa 74—
Yok S T
BHE3 Z7Iimybx1O71—fF&EGC/MSEE

3. BRBLUEE

3.1 BERIBEDOERER SO

Ny T 7T — RUHESEE & IV 7o HEEE R O il
W35 FIEEE FIHLTBY, Mo ZFIL XY Otk
HEEIX 40 ml/min, 36 ml/minT & % CERHEMAL: > 7<= T )L
NI RZE CANE /S was s WIS V2 S S P GO a ) O i
DPLFEDSF 2 5 ETFIVEREEICBW O Sy L7y 75—

0.8 |

o
>
T

y = 1.0546x
R?=0.9691

Ny TH YT =M
JiEIRE /mg/m3
o
N

0.2

O L L L L L L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

TOTATHYT TR
IR /mg/m?
B1 MLIZD/NySTHT5—E
BEVTUTTY TSR EIRAERRX

TOTATH T T RIOEREIZ LD, TS ETIVE
BT O HEFNIRIED WG & 4T o 72 (R, 2), lsERE M
DHREMEIZIEE AR 2SRRO B Xy 2T 75 —Rlod
P X B EE DTS B TH DB I EDTRBEIN L, 2D
2%y T T T — RID AR & TR BB O fH5E
EHRREIE AL 72, BEjHEEE T — R TBWTHER
TIHARLA & BREE I SR B % 8% L 72 B D H i IS o +
WLy TFNRIE L, FULrOEEE*R3EE41
RU7z0 DERIMBERLAZ HHE L 72 & & O HLMPIELD &7 H)
PEREDS S BRI TS ML o U L DA
AP E N TV L HINERICE S LTV D 2 LA RO H i
720 F72. MV EEOIBEER AL LT 2 WERESTIG
MEEBICBWTHMED ML XL LU i &7z,
COHME L TEEFIZBWTS ML EF T LA
ENTWD I EDPSIBIET—ADBREE I X B EH 503N
BEDEH S DB L B EEZ SN D,

I8y T TG =R T T4 Ty ST — R
IC Ko TS NSRRI B L7zl e & 7R L 72,
ZOZEDS YLEEFRS L EER Sy 2T 75—
DI XD W7 SRR S BRI B B TS
BHIDOWEREZHE T H I DT REL 572,

3.2 FRICHIZBEFELBIEOERE S D SR

TN gy AT T A — FaE I X B R gkl
Lo T L 7-EANL. GCRED GBANE LT 2 — 7
5 B ATENC BAS AL, HEEER & AT AT L 72,
BRI WTE Tldm/z40 5> Hm/z400 DAF ¥ E—F
CkB b= At a4 (TIC) XY FiEED
LA DO FEFEEE O BPIENEETH 572 (R5). 512
CDFEGE L7 BAEDVER DO Hm AT FVIZBWTERIB IR
FUI 72 A 4 A m/z) 1ITOWTIH T 28 IR A+ > E=y

0.5

04

e
w
T

y =0.9414x
R2=0.9775

Ny v TH YT =M
TERE /mg/m?
(=)
o

0.1
0 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5
TOT 4T T
FHEEURE /mg/m?

M2 IFINAALDINTTH TR
BLUTIT4TH TS AHERERRER

2R DFZE  No.148 Sept. 2007



ZRh S OERME O HMICRE T D%

10.0
iy
80 F |[M—FLRV¥YV
RES2%
g 60f
op
g
~
% 4.0 }
2.0
0.0 L:I_A_L_‘ L
BT BREGHISAIRRB e RINERRIA
3 /NI TY TS AEEIC LI EMAISDFERE
10.0
iy
80 F ([M—FLRV¥Y
OFrry
g 60f
op
g
~
gﬁ 4.0 }
2.0 I
0.0 :
BRAEH BN RIB  fERAISREIA
B4 T7o714TY T REHEICLIERABOFEEE

Vo7 (SIM)TAZEI2ED, 75—, 2—TF AT
LTIV a—), FaL ) a—)L7F)ILT—5), Ta¥ L
) a—nFa i T— Lo RO S E O Il E AT
HEETH -7,

E50 7a~ 7T Lh b KEFIO F8) % ik$ 5 &,
IKMEBFHNCEHTDHAT IV DEMET IV I—VHETH 5T S
=R 2—TFNAFINTNI— VI MO EHIL D b
TR RE ] 53 < ST D i B RS TS L | SRR gk
BOBPELITHAET LI Db o7z,

TN gy WA T TAF—SEEDTHY F T S5 7-GC/
MSHHTIZ LD EBEEDSTER S M % BEfHT TAED FikE D
HHRERN OIS B & AT 35 50 TE 2 i L 72,

160 140°C,10min
LaRlie an = >
120 100°C,10min
£ ————="" 10C/min
w80
%= 5C/mi
. min
40 40°C,7min
0 1 1 1 1
0 10 20 30 40
IRER /53
M2 AX v ra< 5 4 (TIC)
(SIM)
2-TFINANFUILTILI—)L
A (m/z=83)
Trrrrrrrrrrrrrrrrrrrrrrrr g
= (SIM)
& JarlL ) a—)LTFIL T —F )L
_/¥ (m/z=287)
Trrrrrrrrrrrrrrrrrrrrrrrrr T
(SIM)
JuvL /) a— L7 u )L T—5)L
(m/z=173)
— ~__
(SIM)
TRI—)L
(m/z=56)
10 20 30 40
IRERA /53

X5 BHEAKEZHEICHITEFIRBIZTORHIDEFREEE)

4. £&EOH

ISy TN T T=RIB X T T4 T T —RID I
SESEE T L0 SRR BRI THRSE 5 B R RS
L BERF OB AN O FRSEZ5E) % 434 3 5 Bt e ML L 72,
£ 720 BEAHT BB O BB O FFEE . 7T
a vy MM I AP SEE DD T 5N 72GC/MSIZ LD
SIATASTITREE 72 0, FHELBTEC BT B K0 FESE 2B o 7%
My L7z

Lt BRIRARGER NN D2 B OB D 5V O C OHIER?
RS < E N 5 WO RIS BT 2 i O ik
R B D GZIR A VB LD VEAIFRFEREB) O TIVIY 2 K
DS EEE b E# 2 5,

ZROM%E  No.148 Sept. 2007

20





