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ABSTRACT

Process of Color Filter (CF) sets high standard for the cleanness of Indium Tin Oxide
(ITO) Glass. Glass is cleaned mainly by low pollution, highly efficient Ultraviolet (UV)
equipment. UV equipment makes use of photosensitive oxidation of organic matter on glass
surface by ultraviolet light. During cleaning process, photosensitive oxidation produces ozone
toxic gas, which is diffused into the Clean Room when the glass comes out from reacting
cabin of UV equipment, posing health hazard to the operators. The main purpose of this study
is to examine the concentration distribution of emitted ozone in the work environment of UV
equipment in a Color Filter plant. A fogger was used to visualize the direction of ozone-laden
air flow. MDA toxic gas detector (Scientific ChemKey TLD-1, Zellweger Analytics, England)
with chemical paper was used to measure the emitted ozone concentration at the breathing
zone of operators and the exit of the UV equipment. MDA toxic gas detector output data
every minute. In addition, the sampling and analysis method of OSHA (Occupational Safety
& Health Administration) ID-214 was used to measure the 8-h time-weighted average ozone
concentration and compared with those measured by the MDA detector.

This study showed that the workers’ exposure concentrations measured by the MDA
detector or OSHA ID214 all exceeded the current exposure 8-h time-weighted limit of ozone,
or 100 ppb. The exit of UV equipment far exceeded this limit value. If the top covers of the
carriers at the exit of two UV cleaning equipments were closed, then ozone was forced to
discharge into the exhaust system‘of the_reacting cabin of the UV cleaning equipment and
diluted by the recirculation air of the clean room. Ozone concentration in the working area
was found to reduce by 34%~64%, and ranged from 40~88 ppb.

Keywords : Color Filter (CF), UVi¢elean machine, 0Zone
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Fa Obnoxious, acrid(> Sppm)
20mg/L(00C)
BRR 8.92mg/L(200C)
41min(pH=7.6)
.
e |l 1 1min(pH=8.5)
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£2 8965 P AERE 7]

ERE BRI
F» 3.06
OH 2.8
0 2.42
0; 2.07
H,0, 1.77
HO, 1.7
HOCL 1.49
Cl, 1.36
0O, 0.4

%3 5.3 ’£+_’" F kR DL 2 & 2[18]

%% (ppm) ‘ =K N 1 *
0.01~0.02 S == S SR T SRTE S w T
0.1 PP L5 avkig > B3 €7 Tlikhg £
~6 ) PEE R AR 0 R X IIRM IR A
0.2~0.6 )
* F
PRIEF A R ES > PR RFFES ey
0 &5 g -
BfmlLda g gﬁ‘@waxmm
1~2 RE PR F R % 7 i 63 ]4;;;0
g \.z. R nEF%”V‘ N _E/gé‘rgmpg ﬁ’x/? . Fﬁ%i}i
>0 FERA o ELREEERAIT A f Bk
15~30 N o FEDER2IFEIL S FERTS .
50 ARMELDRBLIFEUY £ 2 GE%
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d# A FenpEk, L5 A2 F R
302 «——> 203
AH® (1 atm ) = 142.3 KJ/mole

AG® (1 atm) = 85.6 KJ/mole

\‘z

Rt LA BT PRAFRFIEF DA HF B

El

0, «—— 0 (°P)+0(°P)
AH’ (1 atm ) = 493.3 KJ/mole
0,——0('D)+0(°P)
AH’ (1 atm ) = 682.8 KJ/mole
O(P)+0,X’Zg +M=0;
O ('D)+0,X’Zg + M =05

HYMa%=%; OCPY SALF h+ 7 O('D) s sif 30X ;i

4
‘5

C A

Tt
&
Sy

o FP L F thA 4 Aot G dE s

=

ERFE ey 25

il] WO s 1

P

-

34
=
3

|

Yy
he
=
4
&

bﬁji’}fﬂ

4
&

i L ANS

A2
il

22 He AN T

ey

- ,
LR

ey
ey

i

i

U

3
%

23

5
)

Ry

gl
!
ETTRS
B3
)
ey
i
—=\

F B

ey

&

- ~ % & %7 ;%(corona discharge )
TART MG ML~ - THRF > % 16~18KV 3 L RF - HELTEY FEK
AT I RGHFAFELLTFIAINALLF AN F i A4 0L g

ERXE12~20ppm ; FE B E LI A4 L5 kR Y 530~60ppm °

=~ UV g3t

- A MR AFEE P RGEF(UV )R A 0 B E A3 1750m ~ 200 nmPF o ¥ T F
SE AT REE N E LT o A E 425240 nm~300nmpF 0 F @ § i S L F jRda B
e g I P TR LY PR -
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He g A%

2.6 * § wink

SF HI K

kA FRIER o ot

BT o

NO,+

N VR I TN (S Y
?ifmé‘ e .ffum%,g‘, e

inertgas )2 B EFT ¥ (BfF s B ABLARTF) 3 i

% 3% ( corona discharge )& 4 % 3

“'q,

_E_;__ P
A e

/|

R B )

¢ HINO, € e Kg i £ 2 £ 20424 nm sk BBk > # FNO R (7
g ALHIRE Y Dy o AR A ST A o

NOs-air iR £33 F4pF R BT 5 ¢

hy( A =295nm) 4> NO.+OCP)~ (2.6.1)

O (°P) + Oyt M—O3+M (2.6.2)

NO +0; — NO, + O3 (2.6.3)

d bz BT s LF SR o g NOy § % M o g

F F SRR DL M E BT

HO, +NO — NO, + OH (2.6.4)

OH +NO, + M — HONO, (2.6.5)

NO, + 03 — NO; + 0, (2.6.6)
NO + 0,

NO; +hy — (2.6.7)
NO, + 0 (3P)

NO +NO; — 2 NO, (2.6.8)

deposition

N,Os or NO3+H,0 — HONO, (2.6.9)
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F s (26.5) €253 F el > 5 r B4k Y 2§ F L 2OHA S &
FARE B2 — 0 55 BENOF 5 ¢ 7+ NOsA o & > NOsp o gheskjisd 3209 P (&
SHETEAOE . AN E5F)  NOs» g foNOE-:# 5 52 +NO; » NOs% NyOsefik
Bty X ERa R R A SRR EA B od F T (2.69)F 1218 4NOs 2 NyOs
BRF € R A A T > FINOsE NpOs2 v + 585 4 kb (& 35354 % 2R
7 ) [19] o
27 LEBLpIANAY

é—*pﬁﬁg—ilﬁuﬁ’]ﬁiﬁfﬁ \:‘;}‘F]"h,q'_;? **/%}i—l"_ g g\,j\ﬂ}\v&ﬂﬁ ‘«i‘gét
[20)[211[22][23] 5 40 v# 53 g5 (b % > COPD) 2 o5 54 § Tt o @ ol 444
\::i’\:}'»i‘ﬁrﬁ 3 5—_3? gé_i;‘ﬁk}/’; A REE 25 g S j\‘%’%g\f:i’\:};i‘ﬁ%\,a _;i_;\;’%,]ki\ SR N
[24][25] -

b ETRELF R A MERE T AERAEEZ120ppb M b i F
§ i > PRBEA R g s SRSy PR EERS 2 RSN M INA I R el ke B
WIREY O APHA T RGPS F ER Z T (60~120ppb) 0 € & A B A LI~ ue
R £ INR R~ € 4 1 R nledmee it AR R o X R R AR 2 T
PLARE 2 FREEBWLFELALANESF > 65 2 BRI AL - X3
FrAAET  QiRIALHLIRE cFHREEA G aBFR%RT O EAN
60 ppb 115 F kR o Bl IRk it 4p B 12[26] -

RIRA E G FRE O LA L F R LW B FR LR DE e A
PRFEH AR EERF ARG AR ER[27] V- 26 0 P E IR B
FRRER LD EBLMERNLT Y AT G R B B ARE ER D
SERBERIEFERT AL SRS ERF 0 $FRg S e
{c5[28] ©

TEKR S FHLE 2GR ANy AR FEN TR TED R EE G 4R
FASHEN FMLT §R I E M R W R 4 0 FOF R e e
%,&%%ﬁﬁiﬁ’aéi%ﬁ@@@m’%ﬁ@&ﬁﬁﬁﬁéﬁ%%ﬁ*’&ﬁﬁ

;\ ”E/u?\n‘lﬁl’@’g’%ﬁ%" ,\F}@,mﬁﬂ}ir‘n x?g 1;\5?‘7/??%«:3‘_& ,Egl
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WEIMEREF LA ZF AR A R BT 0 RA Ty iR
PSP AR AT N E - SRR M R TR AR B
RN F P A AR AL G I E R G FRE L F ok § ok
RENEEF LR EPRIPE -A AR %Y S B O FRREBARBARI LS
R G BB MR T RR S R B FHGRE LF Y BB
FULFfrof S 2 FRA L% RELRS  F2IPR LR AT g § AR
oo P G s A g LF R A [30] -

m

9L F AR B b R Y H o R R A W e f 510.31 10050 ppmen e § ik
BPE 2 A e iR At A 4 A2 IV s o ¥ b e 4R 0] Bk 0.8 ppm
LF - A8 X EBI8 F o BEG AP AEIEIERA L[] Au g 22
F344/N + B{-B6C3F1 -} BTichli Bt L5 k7% R BPT - EH52 - - 26/
P £k B241030 7 0 R 202 0540 L.0ppm o BB et > AR R BIER dup
Rbn g PR hie /L fR AL o BB G M L A FLE[32] -

L FA-FARF BRSO Raftdrea s RS S FETHFRE LD &N
Wiz p e g 2R e LR R AL A G WL Lwmreg A T o 4 &
BB AN F e F R R BRI R o fie A A 2 F
BRE B2 RN Fndd s A2 pd Aok RiEF it 4 (Reactive
oxygen species > ROS) » i fm?s b § it B Hi4e » F XDNAH G T o ¥ b L5 €518 4
X F R s SRR NE v%‘fsm’i'é R S ;’:ﬁc‘% Pl IR T OWIN gk i g i
BAF BT CF AT - BF RS PR BE R S § GG 0
- e B B PR e st R N A BT G e T R T > B e B L

YE[33] -

B3t HLT BARBEATT P FIR80ppb L5 R E1 T EREFR L
P A meDNAG T v aE 2 B L F R S F I BERA ;F!T i

A S SRR T (80 ppb)#tinte g 2 LA T L AR
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T [1] &1 ' & 7]+ 23] (Mixed Effects Model) 4 47 7 # 73 % 4 £ #/05% 1 0% 54 5
2 Benh i B MELF s 3 ARk 2 TIEER Z358ppb hE RIHF
4 | pELF T32ERF A lppb € RAF LML F g 5T 50.58 L/min v 8] pFT
Bk RAE A ppb HRRF Lk F o E F T 50400 /min 0 B ] B AEF 2 Ippb
ERAFRE L F T F T H0250/mine 2o o £ PFR ek f € $95 0 0 i@ 2 RS hf
Mo ABE BT > o AT FRERIBIFA LT E L F ER L Ap A
2ig /1 2:8-65ppb 2 ¥ » Tk A& 5 35.8ppb hFE RPN C A E D EBTER LF

oA F RISk SRR o

IR R %R TUPH IR LE RBE 0 /S F N A E - B
w£?ﬁ%ﬁ%ﬁﬂ%ﬁ%’a§$&§ﬁﬁ@ (REFEa L E o 300 f e
BEET T 3G A 0 T L WA Tl SR etk
A2 BRI R F

28 Hink LI 2RB B2
FRF AR LI MRIEAR S LR DE 45 0 8 RS G
TAE LY HEBRREL AT BRI 1044 E0 F R T o IR TE
AT e s o A7 PR AR AT 0 19528 5 0 BB L F R P
BFVEE Eog 0 19592 L MRTARBERT - LFHRE TR I AT TR

FRPEGT IS RBYE MM R BR TR ETE T ML RR
EREARTOM T 1987 2 RORFESF FATFRFHF L ST > L3 Hiki g
PR RS HE A TR ARA G R o Bk kA TOANERL LS

B I AR @ N HARA A RS EH BT L B R R R
AL B2 a2t P ERBE2ZES - L HPRAET e 286D - vRsa .
FAEEAE o B AR REN T IR HEERL T 0 LF R
PR DHAEF S 0 P FLF R r0RAA AR R WD
B h R RaAp iy Fl R4S ST E AR BLA T Y B 9]
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24 FRRFFESFFATRFI-LI AR RAERTTF AR (FA10%) [9]

B it L5k BER (ppb)
(% % % B PEEF 0900-1600)
E A 75-132
¥ 69-93
~E 38-43
=2 43-49
*z 72-86
i 41
CEE 40-61
VE 53-57
"FE 41-60

29 $54 Jpk v flae L § o0d) S84

WA gk P oS iEARY > HITORIY e R & RIHF 2 3 cho HATIE
feRE L 10um hE Fehd BX BN R B E o RA DS WE RIPELEL o FiR
VLt o e S RIEE TS AFERR Lo p R R AR L UV
ke v - SR ALY R SRR F A BRI MR s R
BRI H RS g B AR ACE b TT Y I B AR b R A
Blenf it by (RE L EF) P ARERT Y CUFEAY - RBR AL
£ 5 254nm ~ 185nm e¥ vk ko H 1 (TiEAR R & S i S E Y 254nm it
e rb kg AR TaL A o TP AT Kbk 8 AR HS SRR S R
g fed A G T RETIEY o f FF ¢ f At LR S 185nm ¥ bk
G A4 L F O ¥ O3k A& 44 & 100-130ppm = FIP )2 i+ 5 O A4 51034

254nm it £ e bk R B s g e T 0 Ak I iR T LF R g 0R5F F e
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[ BEay R

57
sy pBERY FEEF [T OO0

i

hy (153 Tnm) ™

hv #0; —w 040
A

h ‘I+Df!_." CH+0

hy o 164, Jm) o n HEEEEY
— vy HENERT

Bl 9 ﬁ: N /F 3k IR s ﬁi%‘][36]

RFF O Gd Brmpl i X RIT SG A I S fes B0 RS F Ok g 7 e
2A A P ARKAR S o R FEEEE PR G L R E A kA R
Ty LR TR EAITVHEFHFHIIFUERF FIokEFE oSS HAG
G PR R R B A G L A B P IR 35] - dimid ik ae ] 9 o
~ 4 STN-LCD 4l (vi 427 » 2 fehph 5y A4 % 4 % s £ 5 300nj/cmi(253.7nm)
v oo @3¢ STN-LCD % 54 Rk v gl iz e - & Kenglay A4 B4 % 7h a2
600nj/cm*(253.7nm) °

R LF (T RS B1970 S RET RAJLE iAok o
SV KA kR LF R E E PR Y LF kR s A3 & R FILL
FOVRAZRSPEF pd ANATFF 4 hpd fhoa eGP annjre b
F/UVALA ¢ o BEARFARY chh§ vokaipd chh§ 5% feigd UVESHE > f4p 9

SEEBRLRC DTG RUVER & L BT
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BAART 0 ®EFokES DERT 0 ¥ g cUVRE S 22 0,220(1D) 0

O(ID)22 -k F s 2 2 OH » i3 >-k @ [13] ¢
O; +hv— 0, +O('D)
O('D)+H,0— 20H -

210%% p fRip4]

HEIT Rl g 2 2R AF Rf(N45~48) 27 L5 F 24 R F Blte
BB TR AT LR R AR T AL LT EAF SR LT p o
PRS2 4B R s o A AR BT Aot o [16]

S ERLTF R

1. Cyclo addition (* fCregee mechanism) : %3 &~ F &5 45 2 A& &4

oy
-l_'
b.
Af
7_
By
3
<

FAL3 R RABNTRA S F BN LF A L
G R G BR o P s e HF Rt ST BT AT 2
P2 (R R AL TWE o

2. Electrophilic reaction : fttFifgrns- 4 ¢ LrcF L+ 9P R F R ARZ =F >

A A

4relectron donor groups e electrondonor groups ¢ 7z 3 OH ~ NH, ~ SH & 4p iz
2_F Ao gk oo

3. Nucleophilic reaction : 3 #$4* # 3% 7 3 electron-withdrawing groups > B & %
€ RiRsc s 3P 4L R 32 =% o electron-withdrawing groups 1 & %

-COOH ¥ -NO; -

= ~ p o #4848 & R (Free radical chain reaction) :

S Rk iRaF PPt aLa s pd Aoda s pd ARRT 20
LFAFREDF oy AL % ompd A 2 K BT [37]
. @ % # 4= (hydroxy addition )
2. & &3 4 3 & & (hydrogen abstraction )

3. # + ## (electron transfer)
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mopd ReadF s £k ? p d A3 (radical scanvengers ) e A B0 p
Sl o fd RATHMAREIT RIS HE A F D 2R R SR

Ao RBEF Rid R g Er o
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31 HiHEIFRAL

AT HA(FAFEAST) PR - FL AR HRE 402 SR -
RREELIERN 123 3 TFTLOD MR etz $2d gkt 54> AT A LR
WO VERZ FREAFE AR HR LD

|

I F 1% 2E 2 R R IF
TR FEFRE 1T 200 2 R A M Y 2 3 4 ° B1F 180 9001
S E Ik 5~ 180 14001 TRk § 3L 5 5% OHSAS 18001 B % % » fies # 70k 22 3ns
FAEFRBLEEL Pty

3llk@g&H4

A 2@ fColorFilter en# 42 ® 2 & 5 8% % ~ B Hmef LR WAL ipa iy

PR ERFIX 2L E R FE

ﬁm’ﬁ%&%ﬁlk{QMﬂma%ﬂﬁﬁ%W$*’UE@&§W’ﬂﬁ@£%ﬁ
4] ¥ 32 1,100mmx1,300mm > #% Aehl s Aok g 5 ) 5 12 +4(300mm) 0 A gl 2
Al IR L ERME 2 AR R G A SR LR TR AR 2
Rtz g2 chg e L EIEPIF PR RAG Fhd A FR 2R 0
AEEH UV et e FalHehy guiic  #ul 402 A i L sl § ek
BB T A B 40w MRV AL AR R AR e AR KRN B2
FELAIFRLIAERIFOEWAMLL ZANE LT P FFRETCAESTEA W
fe—>Slarkate & 0 B8 5T 5 inAzdeo @] 10 977 o
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ITO # Fte &

A

[

[0 %25 0% - ST 4 Fota

T T T
ITO 48 = 9 o - s

X Fe g i
T

ITO L3 %% '
Spacer # = %
T

R e

e
W~
X
g
¥

FRRES 15 34 DTG AT

)
&

32 ERplixBE1LE
321 TLD-1% H5 ttd B %
B AL L FRRRIR Y F R O TR N RRBL PR AR E T IER
WO R GER LT EARY T HLT B AERN AREE L FFES
LD
LW R 0 F R REFREES -
TR o LAY IBRE
GREE TS & X 3 SRS 8 B
M fga EEG o
PR R R PR T HRE S ik -

SEELE

BN G RS 0 &R PRAR
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AT E > A7 EHE PR E S MDA Scientific ChemKey TLD-1 (Zellweger
Analytics, England)# 1+ 4 %8 1 ;2] % - MDA Scientific ChemKey TLD-1 % - &+ #45% % #
A WMORRE (AB1L) o 7R TACES0fE2 A [ F W v ik R F M
fie % F e R (chemkey) (4c-Bl12) % i & 2 A4 (Chemcassette) (4r@l13) ° 4% 2
ChemKey # Alarm level % % 100ppb » H & 5 ¥ 5 604 - =& & 45 kp7 - £ fcdy > &
R R R B A o L F 1§ R M (Chemcassette) 2. P Bl 2 T P ti4g =
[38] -

®11 MDA Scientific ChemKey TLD-1# % 5 %8 ¥ ;| % [38]
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ey must be marked for TLD

Alarm level

=m0

{ W }ﬁ'ilenggr[s 8]

e o
o

B13 i & & F (Chemcassette) [38]
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CERE H L SRR AT FER G F F e AR AT Y G B
FAF BT E AP MPF g e RS S TLD-1 B LT F AR AT RF I g
o S F AR R E

Ak BELE > (R L B B0 F en % o TLD-1 48 B end M SR
Gl F T Al i Rd AE & BF Al ok 3R R 5 W 1 4—-20mA
G EL) o U ETLD-1 4 X F AP P L2 T8 AL EKT H Ao

PR Fptt v i B - o ¥ TLD-1 v 1 B3R FRI L § 0 H([39] -

d TLD-1 # l§ 8 B(F 14)7 F 0> B EMd Agfrigr > gd e
B s LS ERAF o

kBB A TP

B LFgpnd - 2 LED Fla bRz LBJcEare S o

B LED # k- FEadkih o R ACERAFF o G EFREFF By kK
%o d KR B R T B T 0 F Sk R T T R
0 | BiF gl

Byt ERAT I M 2 KA R Ao g A ERAF A4
REFR AV RIENEFHOERZ AHFEPFT M g d K3 F 5
k0 € FIAY R R AR o HRBFNVUFENFHER

AYE R G SEE F B RE IR W MREAT  F LSS H IR
~EPUMP R B AFAEE)ER-FLREAFE AFEF R E~ ] THEFRE -
G5 PUMP f -5 s » RIBRINoH ZEF 0 PSRBT

~F % ATid * 2. Chemcassette > (255 d R D 20 2 AF > B 42 iovitér

Ji
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¥ I ~pe A
A BiaftiEao

oy
et

O

C.

‘ir <.ll

E #+

=

[

E. FeitidE %

o B L

i, 24 A MR
D. 4t S5

— ] :

— N .
A A |1 ) G.Pump .
: :

B 14 TLD-1 @ B 5

SEaMALSTO
MG RO MPUTER

FHOTQDIODE

F M H[38]
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3220SHA 4.2 H# %2 £ 17% #
SEBBTEREY IIEEBS ) L ER AT KRR Y L F R A RA
% i JgOSHA 2 £ 2 2 ID-2144c e 777 o KRR & 5 B ¢ HIRPUMP ~ jp i & 2 % 3
TABRBZ AR EREI* 2§ ° L § A3 BT HFREP > Bk
WRAY L GAHPEETF CRRF 0 B F it o [40]:
NO, + Oz — NOs3; + O
ZF ¢ ensF kAR TV AI* 43 K 47 R (Ion Chromatography) 4 47 #1718 el ik 49k

RigfiY o
323 EE T ALK & [41]

BRI A R R A T BT Y 0 SRR R P
HARET B R RRGRRTES
AL F A PR E B 1L TMHZ
a4 0~3 mliten/min
Fivk s 18 um (e A i 80% i piE p )
#h £ 217 liter/min
Kt F £ 1250 mliter
SeiRER DA &% A% Cleanbooth 2 8 SiEHPFF Jnz = w @ * Bk &
AA; BRREEZAY ZREAI-

33 & 5

331 TLD-1 # B F MR BT R K2

AFHRDAZ RS GNEDS R P RIZAP P E- A2 ELF LA GRS
e s 5§ 4R R4 42 (ITO-line) ~ ¥ 1R & 42 (Spacer-line) ~ SI& [t &
(SI-line)(B7) » Z HE (TEA BT FIFAPFF 21 Fe T R4LA X > B X 10712/ pF o
R P AIE S LR RARE AR R R PR AR S e

CEUNTRRE TEAR AT RBRAR CERAS S RFLRZE LY
ERGN R BEREEREE RTEARZBERFEF D AT T ERR e ¥ 2
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Rl FRERIAEHELE A2 2 RF(UViRP)Z LB v R ER T KR4
Kiko B2 N A BTLD-18 % <428 1 > BBHr A A RT3 AME 2 8
(F9150cm) (B15) > * X H 27 b T BB RIS F ER > £ #8588 P2 gt i
FRTHB IRk YA EERN LT 2 ERAGEHT N2 it R R(F16) -
TEFHA P TP R R GRS TE AR 2 (TE =R FR 2f42] -
R

TRRTTEAR ATFERRY LI ABEBER ATRETRFRGER
ITO-line ~ Spacer-line % Sl-line's & % 2 AP E > 2 Z WL T RIS S BahpFF L5 &
FHE R R ERIRLPER G Y2 AL T

B2 FAeT

I ERIBERERILR v > HABEEERE ~ >70.5m[43] -
2. %A TLD-1» B v 23K &
3 BT R ES 124 4 o
4 BAniekr o F A e dh-

A B2 vE e T B A (4 150cm)(B15) -

BI15 TLD-1% e &
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C YRR D ITO-line

ng il ¥

a
Al6

Al7

[
>

%{12 ¢ Al4

SP-line

= W
)
X

C

LA

o o O 1 o Wag

¥ A7 Sl-line %glﬁ%@m. w
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-
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[ UV s Rk
Bl 16 Pl 2 8% B
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3.3.2 OSHA ID-214 4% % v

B f3TLD-12OSHA # pl#icie 2z £ 2 > *F %R EBRTLD-1Z RIER & B 2 & RI%
i 17 OSHA ID-21438 6] P 2 BE3EHE o 34 P Rl iR3z 2 9 24 4 4 g2 ¢
#4.0G ITO-line ~ Spacer-line% Sl-line’y 3 (¥ 2 p # o P> 3% H#-= %2 g *TA13
TplEL o BT F R A MR R B R E 2 8 (9150cm) (B17)

ERETEYIFRRBYIPFLER 0 AR % T SP-line (T E F 1 A HERA

BT AR

333 LFRITKAEAL

he 2.5 9tk UV iFie g 4 2 2 L F R 4 100~130ppm> 4 3% % 8 2 UV it
ERC A GLATERE TR HRIBE R 4oB) 18 o Bl B pIBR TR 44 UV F kit A
Fi P v S B2EREEA L UV kit TR BIERELA L UV Fkibnsny

A AT B4 T RIERIEH UV s s - > B o S BS ZRIBAIG UV et

L T
{1 Hf,g;fn If

B 17 OSHA ID-214 #tk &2 &
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B4 BS5

W W

HEFATER Tpp) B2 . HEFLTHH
- ¢ '

- ]
/

®18 UV,-;%;;%%& ip i) {:;er vOR R

334 UV jFieid F Byes § 1t &%

=B RUV AP F Brpankar e By X L3 R g iy et i > A %
*RR R N T AT i o

B PG TR A E R F g 2 auikn B Tl R REES § s
Pl il A RFEF FH P AP DBERL R SRRE PR R FaT AR
BTG (AeB19) 827 s eip s S RS - A H AL

I Bicg A2 % -

2. WEFAA Bt v AP o DL E (40B20) 0 FREAT Y - @)

BLEF REHL N FUUFENE X UVF LS F BYER 0 BT 4% 2] LUV
AP F EIEE TG ORISR L F AT A o
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3. F RS Rk P PFIE ARV RED S /RS FRPFAERLTEAE
4. BAEFRRRPE R R S AP A BB ERE ) R kS
Fhehfic i Ap 48 & e RS L TR

-

. ?" 7 .;Jﬁ

“l =1

B 20 &% rp A
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3.35 L F dATdzdlz Rz

AP B A AR e R C Ly A ME R ML F RRZ Tk o A
BEUV e r it § a0 F AUGREH VAR % > &% B Rdfy o
TR A FIRT EgEY UV E Bps § A DR LN B EE R

FPWAFMEBATES FREPFE PR CAFR BHLEFTERR L TBAR -
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N L

41 AREFETEFI2 L5 RBHFHURES

Frd gk P WA FEEARY G e UVikip A2 1 ft 2 L fliz
(BM-line) ~ i ~ % ~ F % 47 (R-line ~ B-line ~ G-line) ~ ¥ f* 4F§¥ s 4% 7% % 42 (ITO-line)
¥ 15 & %142(SP-line) 2 SI# Kk & (SI-line) s & F — 38 UV i8> 530 UV i 8 2 3
10~13 £ UV %5 » 538 UV Fi 85 %297 42 100~130ppm 2 & § [35]° &= 4=
FRTSHE G § Rl 42(ITO-line) ~ 7 15 & B #2(SP-line) 2 SI 4 Ktk &
(SMine)# WAz 2 A% 0 2 BHRARY ET AR L b - A RO T ERER IR
UV ik thF Biph s d fedb 42§ > &0 f LF f4c 2 ddcs L7 59 s BA%

wh oA E AP - HEZ ERETYAL LT 25 o BARLT LRSSk

ﬂ,

WA L F VR R LR REAL D Ly | EFEF A Ep 1 iFL D
S BN RS SR s

d TLD-1 #7 i |2 Bedp P @ o & S) v Ay 2 2 B3 T¥RBE T 57 ¥ -5 kR
FHG 105~165ppb > (2 FE¥RB LE FBEARE B ERB S L L L d R o i
MR RF G REAR TR FATTLIR AT [ FpFETHERT T4
4§ 100ppb 2 1R [3] » 7" AQER FF T f & F 1RF ] T i2E 60ppb 2 # | pEL I5E
120ppb 2 fR2[2] « p* 7 F 7 5 P » B ROEER I BT Ie B P gy
fEE R o

d Bl 21 7 s = pleng % 0 % — S (12/28) 1 BlATiE 120ppb o BLE 4 8 B B
(50%)Ag8 > % = =t 1 ;PI42iE 120ppb 73 B2 4 16 B (94%)3 B o % — = i pl & P8
BIp s = % 5 MR T ek 2 TR 29 B Sl-ine UV i A3 ik sy ¥ 5 o
1995 Herbert 4 &)+ B4c | Rt 45 9% > BB >NER S 012505 4
1.0 ppm H 0 B9 38 0 sk T2 Ve /L E R A 2 [32]5 445 % [33]40 ke H L
FHRLRBHEFTL? 4 FRI)80ppb &% K E 1) PFT € B F 3 4o 0+ 4 'm?2 DNA
BF 0 T RBE[]DF % wkR 5 358ppb hF R EHREE L ERLTF VA H
ReFG AR o AP B2 TERS WP 17 BREY 2 ALE 80ppb ek & 0 Aot L F
HE12Z PHERET AL BT 0 F84clrdlo
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%5 BAZLERIRLT RBERE  H = ppb

P P PlEE | Bl E | B | T | BERL | HAk
18:20-18:25 | Al 108 112 110 2.08 3
18:26-18:30 | A2 122 126 125 2.31 3
18:31-18:35 | A3 106 118 111 6. 43 3
18:36-18:40 | A4 102 108 105 3. 06 3
18:41-18:45 | A5 110 111 111 0.58 3
18:46-18:50 | A6 107 111 109 2.08 3
18:51-18:55 | AT 100 113 108 7.23 3
18:56-19:00 | A8 122 126 124 2.08 3

95/12/98 | 19:01-19:05 | A9 118 120 119 1.15 3
19:06-19:10 |  A10 110 129 122 10. 69 3
19:11-19:15 |  All 121 130 125 4.58 3
19:16-19:20 | AI12 113 129 120 8.19 3
19:21-19:25 | Al3 148 161 155 6. 66 3
19:26-19:30 | Al4 141 158 147 9. 29 3
19:31-19:35 | Al5 121 135 130 8. 08 3
19:36-19:40 | Al6 112 119 115 3. 79 3
19:41-19:45 | ALT [T 120 118 1.53 3
16:40-16:45 | Al 124 131 128 3. 79 3
16:46-16:50 | A2 135 140 138 2.52 3
16:51-16:55 | A3 122 136 128 7.37 3
16:56-17:00 | A4 119 126 123 3. 79 3
17:01-17:05 | A5 125 136 129 6. 08 3
17:06-17:10 | A6 117 120 119 1.53 3
17:11-17:15 | AT 126 129 127 1.53 3
17:16-17:20 | A8 140 141 141 0. 58 3

95/12/29 | 17:921-17:25 | A9 136 142 139 3. 06 3
17:26-17:30 |  A10 134 138 136 2.08 3
17:31-17:35 | All 132 142 138 5.13 3
17:36-17:40 | Al12 134 139 133 6. 03 3
17:41-17:45 | A13 159 169 165 5.51 3
17:46-17:50 | Al4 142 150 147 4.16 3
17:51-17:55 |  Al5 132 149 140 8. 54 3
17:56-18:00 | Al6 128 150 136 12. 42 3
18:01-18:05 | AILT7 125 143 132 9. 64 3
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Os3(ppb)
180
160 [
140
120 +—H - +- . ok
100 g
80 g
60 g
40 B 2006/12/28 1
0 B 2006/12/29 i
0 RN _
Al A2 A3 A4 A5 A6 AT A8 A9 Al0 All Al2 Al3 Al4 Al5 Al6 Al7
1S

CHIEY = S YR
d B 21 ¥ a0 Al3 ~ Al4 Rl s pat B plsEk B B 0 demE R R R A
i |8k % 32T SP-line - ITO—liné LUV ,?’-,,tﬁﬁ 2 ITO-line 2. UV ikt v & ¢ * ¥
Bl “ridde 5 7 5 ic $RLFRART - Bl 22 2 237 5 4 1T0-line
2 UVigietsi@® k% m SP-line 2 UV et s i@ F R 2 £ 0 o 2419 ¥ 12 jR] 24
12/28 £ § Rk R A 5 W% W25 12/29 £ § Rk R A & W5 2 SP-line 2 ITO-line #f
w2 UV kiR kR BB > TV P 2 0P o
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B 25 12/29 5% Rk R & % B

42

O Y D ITO-line E
il il A ]
= 3 < I O o
AN I\ /
. -, \ J
4l g
= % %
f— \] R ]A L4
- — A\ﬁ:’mA . o
] '_] \ Al3 A \\
Y SPline [ ) \ ( ( i n * EERY
121 )-< s i LL a:
L}// \ i H A '
e — e
A/ /S1-line ﬂ@iﬁ?@ﬁ{,& A ) \\/;
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42 UVt ti 2T 2 8%
PGB 97w UV ets e R 1% - B A2 5 A £ i h % B
UV %4944 & 5 254nm ~ 185nm e0¥% ¢h sk » 2 § ¥ ehf § fvfz i & 5 185nm
L% Os(L ¥ O3k & A4 = 100-130ppm # FIp )fe =+ 5 O [35] -
AT OLERIE L F KR BFIUV et Ad o S5 H UV et L5 it kim
AF % ITO-line UV ik ts 5 33 A %> 48 UV EH 134 23047 > (Rlghi g 4o
Bl 14> @RlEypicd 600 2 6 ¥ B AF P o (B2 NP0 P2 BSYRAR YT <
300ppb » = 4ziE TLD-1 &% % 1 2|4 F1(0~300ppb) > #7r2 UV Fieh & § i & kiR %
JERE R T oagdra 4o

4.3 UV i r Ripsh f i EF7 R0 5%
ORUVGERF Brd i RGP RZ 0L A EREEE Y C i

o FmerIEHFA L ey iﬂ??%ﬁoﬁ%%mUV%%ﬁﬁﬁiﬁﬁm@
Ry BEG T A RRE TR AR 2605 Sy - e 0 UV ik 2250
BRI A e » UV 8 F R s el 2085 v T F 2% o 2t 8 v g
FRAF T RNEE Frr F R UV E YR > 4o B 27§ 8o DR

THTAEAFRAF & UV i fdF B0 Fad I 2 e 31 b ddc d [/ 28
% Bl 29 ¥ —é ° o [l 30 ITO-line UV' 5 /’oﬁﬂ**ﬁ&? Foogode @ Ao ’ﬁ;%lébx\% (E
Bz hino @ Lo Al3 TRIBEET o SV EP A3 E A4 T RIBERRE BT &
&1 R o HRIF ir A T F]L 8 A F g2 (clevator conveyor) T E B AE F 42
HAPA § inigd 38 24 » UV Foes o PR T ¥iz h A d B3l FEp

Fomdle o
# 61TO-line UV ik £ B v L5 ¥k R ® > H = ppb

pHp P R BB | B E | RS E T2 P~ #ic
13:20-13:25 Bl 118 129 122 3
13:26-13:30 B2 125 132 128 3
95/12/27 13:31-13:35 B3 238 >300 >300 3
13:36-13:40 B4 115 124 120 3
13:41-13:45 B5 284 >300 >300 3
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FiTE
ﬁ %b‘?ﬁ“:li‘ffll ﬁl |
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44 OSHA ID-214 A 8 %

LB f2 TLD-1 2 OSHAID-214 ke pldic @2 X B2 (v ¥ BB ¥ 1925 5 8hr 2k
B 443 TLD-1 plBcia b 2 T plB A3 i (T4 A T2 % d eI 5l %
5.0612-53 Rl fic@ ¥ ol 8hr T35k A& 5 0.13ppm > P AEC R 1 (T ¥ HB T 5 7

TP Rk AEE AN pFp R TEEFEA Olppm T AZER B F T F SRS A

| PET $aE (. 06ppm o 1 $aBE 0612-54 d SP-line (F% f fie ¥ B 4 fth2k & 1217 B A
Btk o H 8hr TR L 0.17ppm > @ AZWE T RIB A3 Bt ER > RBIRF) L FER
IR AR AFR TR UV FefmEs > EFFERER SRR TR
45 LF RAtidlz: REEE

AP SRS 4 B4t SP-line ~ Sl-line 22 UV ikt It 8 o 1 3 (ﬁs?]iff#ﬁi ) oo T

EEEPNBPRILFER > LPIBENLF ERDPISE SR T v fi4cB] 320 d B 32F
TR TERRTF P LT EARFPRC 40401 40~88 ppb o & MOt F (T pc R Y
2AR g er2 i) pEp PR TSR A @ATE 100ppb 2 0 o s F 15 8 - £ (327)
if if] %5 60ppb £ 2R3 15 8k § 88% wi % § SRR L ¥ = % (328)
i ip] 1% 60ppb eh BEE 4 1480 F 82% i<k F3%F R .

O;3(ppb)

100

90

80

70 |

O) = == == o == = - - T | | N ——

50 |

40

30

20 W 2007/3/27 1

10 @ 2007/3/28 1

. | ] W |

Al A2 A3 A4 A5 A6 A7 A8 A9 AI0 All Al2 Al3 Al4 Al5 Al6 Al7
i P gk

B 32 s fs & WiplEhe L% kR RE
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%7 e i ism At pleif kBERE > H - ppb

p g P R BlEE | Bl | B E | T3 | ERERL | KA
14:20-14:25 Al 38 42 40 2.08 3
14:26-14:30 A2 43 45 44 1.00 3
14:31-14:35 A3 41 50 45 4.73 3
14:36-14:40 A4 43 50 47 3.0l 3
14:41-14:45 A5 42 50 46 4. 04 3
14:46-14:50 A6 43 Y| 48 5.5l 3
14:51-14:55 AT 42 46 44 2.08 3
14:56-15:00 A8 47 48 48 0.58 3

96/3/27 | 15:01-15:05 A9 43 54 49 0.07 3
15:06-15:10 A10 42 48 45 3.06 3
15:11-15:15 All 43 50 48 4. 04 3
15:16-15:20 | Al2 77 85 82 4. 36 3
15:21-15:25 | Al3 53 61 57 4.04 3
15:26-15:30 | Al4 69 79 73 5.51 3
15:31-15:35 Al5 93 56 5)5) 1.73 3
15:36-15:40 Al6 40 41 41 0.58 3
15:41-15:45 Al 41 49 44 4. 36 3
09:10-09:15 Al 42 49 46 3.79 3
09:16-09:20 A2 A7 95 bl 4. 00 3
09:21-09:17 A3 46 Y| 50 4. 00 3
09:21-09:18 A4 47 95 51 4. 00 3
09:21-09:19 Ab 52 95 H4 1.53 3
09:21-09:20 Ab 49 53 51 2.00 3
09:21-09:21 AT 51 58 55 3.51 3
09:21-09:22 A8 54 61 58 3.79 3

96/3/28 | 09:21-09:23 A9 55 58 56 1.53 3
09:21-09:24 | Al0 44 56 51 6. 43 3
09:21-09:25 | All 52 61 57 4.73 3
09:21-09:26 | Al2 84 95 88 6.08 3
09:21-09:27 Al3 54 68 62 7.21 3
09:21-09:28 Al4 12 83 8 5.57 3
09:21-09:29 Al5 60 69 64 4.51 3
09:21-09:30 A16 41 54 49 6. 81 3
09:10-09:31 A17 47 95 50 4.16 3
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Al3~Al4 2 AIS#E R ¥ H 3 2 7 7] » 383 % 5] ITO-line UV /ﬁ"/}a#‘ﬁqﬁ e B B
43t B3k >300ppb 2. LF Sd P v 2t e b2 BT AR BRI ER K B F
2./ %) > o % 7] SP-line #3 & '} 31;?133 #F (elevator conveyor)# ITO % Sl-line 2. UV -}—}-
AT A TR B4 BHG300ppb £ & F E 4 % 0 R P R AR
Hoo B 1A BRIB 3 Bk hc M 33 d B33 A0 % A1 Z AL4 2 H & g
FEAIELF S0% o Ft o L PR UV GRS L F ATR Y R R A
g UV Gk Fr Bigs 2 vhok A A Pl iF 2 2 K,!rt Kok kg 2 oo A

TR 34 3/2T L e L5 WRIEARAS GRIZ B 35 3/28:x s hF WRIER AT

S NKAIZ 2 AL Bh HFACZ R R A G TT R L ELRD .
3%
100%
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80%
70%
60%
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40%
30%
20%
10%

0%

Al A2 A3 A4 A5 A6 AT A8 A9 AI0 All AI2 AI3 Al4 AIS Al6 Al7
Pl gk

33 #ed b & fRlmE2 & o ok
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AR A gt RUVE RS iRl B A TR BUVE R F BIER
2 % kR 4T (4100~130ppm) § Pl A3 L3 ik £F S EEEN TR § Ak
o EAET LT ABER S 105-165ppb M A QBAR ALY 1F 2L R ¢
ST s o R D PR T 299k B 100ppbz I o

WA LF S UViFkgs 8 v B R4 AR R R RHRAOR 0 R L
FEIUVHFERBF Bps» 2 8EFvE CAHFE2 R 7 ERELFERR
B 1 40~88ppb + 4 % F #34~64% « IR AT &L H 3 QALLF UK ARHL35UV
FHE 10 AR FHIEF 0 7 FISPline 3 S F T ERAGF LGS 0 I RAILE
ATAZES JegP] 18 3 0 F S

AP FRUVFEPS D Y o2k R > @ BRTLD- 1R EF (R ﬁj"@@?’oof’lﬂ’b)

Flad e R ET - i RF % A 300pph ALt 2 kR Mg ik S RE LR 1
AR BT MR T R B AR LR IS o
52 2%

ﬁ%éﬁ%%&iﬁﬂﬁ@ﬂﬁ“@“'ﬂiAﬁﬁ Fo s UV e g ik dc 2
LR EA G T aARN AR AT R ﬁ/{% é**’}éﬁiUV’F s o b £
ﬁAﬁ,mﬁaﬁ%%ﬁiﬁ FRERES Ao R TR AARY

Flhf oy REHRFTEANFRER TR CHREHRS LR TRk a

Fupatrs i 8- B LF L3 g 341 i T o

FIAF % A A P40GE R R AR ikt kR i KA R R CFRCT AP
AL ERCFRZ % A f B¥-LF 7] (FERBBRRGERTP > g rEya
R THRLLZRE -

o

d UViFietth 5 #2700 kA £ F (9100~130ppm) =+ 216> 5 d UViFikts F i
BRI A G AP T kR LEAREREF L F ST RE N TG
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14— MDA Scientific ChemKey TLD-13#% % [38]

Factory set at one or two times TLV of the target gas
for all gases except Diisocyanates(5 ppb or 20 ppb) and
Alarm Settings low level calibrations(special). Gas and alarm levels
are indicated on thefaceplate of the instrument (except
for ChemKey option)

Detection Technique | Chemcassette Detection System Alarm

Alarm Indications Audio and visual alarms; SPDT relay contacts.
Voltage 12 VDC Battery; Charger, 115 VAC 50/60 Hz
Fuse Type 5 x 20 mm slo-blo

Fuse Rating 630 mA/250 V slo-blo (time lag) P/N 102669

Line Charger Output | 12 VDC at 600 mA output

Battery Life (where Approximately 6 hours (with relays disabled)

applicable)
Relay Rating 48 VACS5A; 28VDC 5A
Analog Output Non-isolated 4-20 mA maximum load 600 ohms
Nominal
. . 6-1/2" x 8-3/8" x 7" (165 x 212 x 177 mm)
Dimensions:
Weight 9.5 Ibs. (4.3 kg)
Operating

0to 400 C (32 to 1040 F)

Temperature Range:
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'it4= TLD-1 gas capability list for Chemcassette Based Gas Monitoring. [38]

_'l'I,I:I'—] Gas Capablllty I,lu_t I-'ul;L'I:umuauwtlu Based Gas ."ulunjturlng

TL.W 2 Threshald Limit Valee
Larwer Detectable Lint

L.IL =

57

* R

Ttem | Bbodel Tvpe | Deterior Tvpe D tect tzas C he ey Diete of Range DL Hesponse Time T Teabe 5D Tape Bvod |
L R E] R E] k- 15 0pph 1 5ppi L5 s ornds Srppiy
F: FHL3 FH ik SEIpph AZpph L5 ¢ ounils MHIpp
E] B2EHG H2HG ik 3R 3Lppi 30 5e onnis IR
- ~ R =1H4 SEH4 l"'--]!;Fll:ll.'ll. s P 30 58 ovndls Fppl'l.'l -
5 Hydriges GeEld GeHA [T i31ppn Zah seconils FHIppT Tassaz
[ ] S12H & =12 EG ‘"'--JFEI.'II. 1.5 ml.'ll. L s oS =S ppi
7 H5e HiSe k- LS 0pph 2opph &l 58 conils SOppm
[ ShH 3 ShE3 ik sppih 2opph 30 5e oonis LNFpEET
t ASHLS A SHS . 15 Dpph Topph 15 e conds ShppD
LD ASHI [LL AsH Low i L Sppi L7 pph 480 seconds Sippi
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L ] Floarine F2 - FZz “‘--."-.1.||]|]|.'II. AL L P 30 s onnils ]FIFII'I.'I (TS 00306
30 F2 bow lkevel ‘"'--]E:ll.'ﬂ “.l.‘""hl.'lﬂﬂ_.l. 120 seronds 1 ppra
ET Er2 Er Er: k- MHIpph Lippi &l 58 conils LiIpply TL1314
a2 MH e MH2 I - 75 ppm L EppIm L5 se oonds 25ppm TG
33 [y [y P2 - 9ppm L3 ppm 30 5 condls AppIn TOMIL2
EX] E E [iE] - MHipph I ppi &l 5e conils PRy TO45 14
35 HHC ™ HC™ EAC™ k- Skppim L. 1 ppm 10 s oivn s 1ipm T DS 1k
I ol ol pel A “"-‘IlEFII.'ﬂ .2 EEI.'II. 15 s&ornis 2 oI TOSLS
37 H25 HS HIS "'--3'"‘EEI.'II. ].I.EEI.'II. L "I—_{"lll'l'ﬂ:‘i ]‘"EPI.'H TOLLE
KL H2S b level (- S hppk 1 ppie el seConds Lppm
1 _ T T T [T Zpph 0 52 conils spph T OIS
] SN i ) T ] ME3 G oppm | Ippm Toppm TUSSRE OF TIFSAT

TR AR - I




“te-= Honeywell 1 8 32 A4 e A 474R 4

58



Honeywell Analytics Inc.
405 Barclay Boulevard
Hon e ll Lincolnshire, linois 0089 L.S.A.
ywe wwrw honeywellanalytics.com
Tel 847-855-8200
Fax: B47-955-5208
Tol-ree S00-323-2000
E mail: salesf@zelana.com

Certificate of Chemcassette Analysis
1998-0381 Rev 2

Customer Name : Scientek Corporation Localion: Tahwan
Purchase Order No.: nia Date: 30-Mov-06
Chemcassette Descriplion Test Gas Condilions Test Results
Chemcassette % Expiration Manitor Analytical Actual
Fart Number o oy Serial # Date Paper Lot # | Test Date Test Gas Serial # S e Reading |
704514 Czone D02C-2456-0321 | 24-Mar-07 S80029-74 21-Sep-06 Ozone 4400 | | 79 ppb &0 pph

Test pedfarmed according to Honebwsd Analyics Procedure 990170

We certify that the above listed Chemcassettes have been tested and found to be in conformance
with all specifications and requirements of Honeywell Analytics,

-;fé%/// w3 e

AuthaTized Signature Date

-fén:??.,a o grmed At
Titla
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e OSHA ID-214 4§ £ A 45 = % [40]

TWA 90 L (180 min at 0.5 L/min). Longer sampling

Recommended times can be used (up to 480 min) when using
Air Volume 0.25 L/min flow rate.
STEL: 22.5 L (1.5 L/min for 15 min)
The reaction product is extracted from the filters and
_ blanks using deionized water and the extracts are analyzed
Analytical ' . .
by ion chromatography as nitrate using UV-VIS detector at
Procedure

200 nm wavelength. A conductivity detector can also be

used.

Detection Limit

0.008 ppm (90-L air sample)
0.032 ppm (22.5-L air sample)
0.03 ppm (90-Lzair.sample)
0.11 ppmi(22.5-L air sample)

Validated Range:-0:070.t.0.224 ppm
CVr(pooled): 0.045

Accuracy
Bias: +0.014
Overall Error: £10.4%
Slight breakthrough (~7.5%) of ozone was noted at
Special approximately 0.4 ppm. If the expected ozone (O;)
Precautions concentration is more than 0.2 ppm, the recommended
sampling rate can be reduced to 0.25 L/min.
Major : : .
Simple, rapid, sensitive
Advantages
Major
_ Interference from SO,
Disadvantages
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skam: 2007/6/12 Fh AR

28 & BBAR

aa s

2 g 262°C B &G 882 %  AAEH: 7520 mmHg s E5 REL

e L ¢ [ amny [RAVERR bk ik

B il % etk I/ AR ARy TN E (min) (‘;ﬁ Erf: (L)

0612-53 |P-120|4.0G(N4F).SP Line HE, iaFrs mpregnated] 1010-1610{ 254.5|1252.2| 91.2
HAESL glass fiser fillers 360

0612-54 | P-16|4.0G(N4F).SP Line B & 1orrs impregrated| 1010-1610{255.1{251.4] 91.2
_E,Ql_,‘}kfﬁﬁR{Eli S L] glass fiber filters 360

0612-BK3| --- ?}-’Ufﬁgg‘n _HQL":& IGFFS impregnated — — — i

glass fiver filters

BFZE

ey

1 #-*R?W'fidffﬁﬁﬁﬁixﬂiﬁz\é FE) AR +- 5% =
D B L G A R A B R10% » BF AN T2
3.3 B — A 2L SRS SAEISRIR ) BB BHLE ¢

Bia: 1.2 HATEH R 950802
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T 1 IS 2007/ BUGEE HEam: SUNFITE

"k 1 of 1

AR EN 2007/6/1%

airam: 2007/6/25

FLE 3 % 26.2 C

B R 152 amHg

: ' f‘#‘i:}; Ll E;; M 5 R %ﬁ'ﬁﬁ =4 gﬁ: o . N
Feiigaik | 4R (ml/ M5 | b B¥ (me) RS A .‘Jf' %J:E_ LR Wit
M LR e (mg) EE | A

0612-62 L3 253 | 10] 1o 16| Lo} 008 0.0060 p.ooes | 0.13 | ¢.1 | ppm |OSHA ID-214
0612-54 SN as3t10l1ol16]l10) 0.0a| o.0080 | c.eoes | 0.17 | 0.1 | ppm [OSHA ID-214
0612-BKY L% -] <0.0005 | 0.0005 - 0.1 | ppm |OSHA ID-214| BEBEEH

iEl:h el

$i6 : i pt ki@ o 3ET
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(& 44 = F003000 296358 )

= RS AARSRAME LR AT REE L KNS -
2 EmBSREE SR -
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A H B TARS R T RS AT S AR LS F RS Piza] -

Ju v AR A S SR I 250 0 — R LR R -
+ o7 S A SRSV BB a g FRER A A

AT AR AT - B

ATEMITE s GaFE I E 081 A28

BT AAS] bR

AR 2 045k 4 A 208 ~89F 4 H 2a 8l

125 M3 6 5
AR HRR 95T R19H ~100F7 B 186
wehsite: www,sgs.com.twisaslab
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Bios International Calibration Certificate

Cert No. 43550
Product  DCL-m
Serial Mo,
Cal. Date 15 Febiuary
Sale Date 27 Marcn 2006

Annual Maint. Recommangeg

LAP Lau Cade 20

Calibration Stanoars Usec

ibrateg. As the DryCal is 5 vus
I

T PR )

The calibralion slandards USEC w C2uBids iNs piudus, weie
primary standard thare are no <nown dift factors. Bios racomm

a3 annual creventalive mainienance to help ensure proper iNsSrUMEN! fuicie

All unils lestec in accordance witn Bios International Corporation test number PRO5-2 Rev 5 or PRO1-10 Rev 8 using high-purity botlled aitragen

Assel Mumber __ __Descrigtion______ _LalDate.  DueBate

MIL-500-10_ 10217 ___DIGIE00S 562008 - TR e
owlell 12M902008  sdMeoes

As Slhipped Tesi Juda

Technician Zenaoz Jniz 4D Flessurz

Lab, Temperature 22.7 =2

Instrument Lab Stzizaro Lab Standarg AlUw aDn Tonditicn
Reading.(ml/imig) Beading (mlii. Uit b Seviaton Reviation  Shipped

g4 i} . 174 ) -0.20% 1.00% in tolerancs
1932 20015 ) o3g2 0.47% 1.00% in tolerance -
10050 10085 0332 ) 3.35% 1.25% in lolerance

Allowadle dewiation gonsesis of the ASS ol tha @xpanded uncenancies of the working siandars (025 %(, gxpammanial serors (0. 25%), and the 2rrer of the davics FLETTRT

T
IDUTY, which is the remsirder of the alowable deviation.

LISIC prover of mucn nigher acouracy

o F DO S WY S20dE1d @i

Each DryCal flow calioraior 15

25% or celier) bui of similar cperating principles. Flow generators of =0.03% slability are used [or i comparsison, Uss of provers of

TRy JE5 00 Dy Sl

similar construction 1o the device under les! assures the validity of the flow generalor as a lransfer slandard. The primary labaoratory
slandards are qualified by diract measurement of their dimensicns {diameter, length of measured path, lima baze) 2gainsl MIST traceabis
gauges and inslrumenis (NIST numaers available upon request). A rigorous analysis of neir accuracy in sccordanse with the Intemaliona:

Guide to Uncerlainty in Measurements has bean pereimed, assuring their raceatie accuracy. Tesl procedures ensure temperature matciiiy
aof the lagoez lory slandards gnd he devics under lest,

=

=

oy 7 S i

Piaidgy i g 2UUG

Bios ineisiai
10 Park Prace, Butlar, NJ 07405 L5a Sage i

Al dnEun dgl

WA DIZSINL Com

iy IR g

a1 i Uit 2 S

TP

CALDE ¢ fus o

Avans peclarnind 18 ACCSCORECE wih S50 1 IA1E
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