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Absorption Efficiency of Acetic Acid Gas by Using
Water Spray and Water Mist

Student : Kuo-Hua Ho Advisor : Dr.Chuen-Jinn Tsai

Industrial Safety and Risk Management College of Engineering
National Chiao Tung University

Abstract

In environmental laws, chlorine gas is classified as the third type toxic chemical
substance'. It is a strong stimulant to the respiratory system, and has toxic and
corrosive characteristics. Upon exposure due to improper operation or management,
human health will be threatened and - ecological environment will be affected. This
study investigated the absorption-efficiency of acetic gas to simulate the leaking
chlorine gas by using water mist, fine water mist and water sprinkler systems at
different spray pressures and flow rates. It was found that for all systems, the
absorption efficiency increased. with ‘increasing. spraying time. The theoretical
calculation shows that the spraying pressure of the water mist system must be over 2.5
kg /cm® and lasts for over 40 minutes for the absorption efficiency to reach 91.66 %.
The absorption efficiency for the fire sprinkler system is low even if the flow rate is
much higher than that in the water mist and fine water mist systems. For the
experiments of the fine water mist system using the spraying pressure from 20 to 50kg
/em?, the best absorption efficiency was obtained at the maximum spraying pressure of
50 kg /cm® which had the smallest droplet size. At this pressure, the predicted
absorption efficiency without considering air exchange due to natural ventilation is

90.62 % for 30-min spraying time, and 99.12 % for 60-min spraying time.

Keywords: environmental law; chlorine; acetic gas; toxic chemical substance;

absorption; ventilation.
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(1).%2 W& 1.4 F ¢ 122 (Toxic Substances Control Act, TSCA)7| ¢ 2 i &
$ 7
(2).%: ' 7 B! (European Union® ™ & i #L% f )REACH % /& B /14 F % "4
17 Z_ /F E ,‘}7’ )Frr o
GLr At gFFhas Ut §LAAFL CBFF -
4.0 A4 52 JIp BB 7152 4 4 o
(5).%c £ ~ 2R3 % 4 #2%j# (National Pollutant Release Inventory, NPRI)
PRI &
(6).% B 7 F 7% 2 (CleanAir Act, CAA)Z g 23 T2 5§ 54+ -
(7).% B3 {24 {7 #2x 5+ (Toxic Substances Release Inventory, TRI)7| ¢ 2
T
(8).% W/ =% ¥ Jzii (Resource Conservation and Recovery Act, RCRA)
ERBBLFRLT T
O) ¢ LERFIF 2 4T -
QRN E2ZFASE LH
€8 R G4e B4 B }?5 A 2 ¥ (Stockholm Convention on Persistent
Organic Pollutants) ~ 2 #7p&-= % 2 ¥ (Oslo and Paris Convention; OSPAR)
3 f4FL 2 ¥)(The Convention of the Prior Informed Consent Procedure for

Certain Hazardous Chemicals and Pesticides in International Trade; # - PIC
NENEIEZF AP o

EPE e QTR K S 2 BIRA S AR L AL D LR
Fos A miphing « & %#?% BN ERS T E . I

13



24.1

081 28 8 p o2 AP ELTEI AR LR« BF T AR
TP RTE S EHILOOFEF AP FLF - Td 30 g S5 1
ﬁ@&ﬁyfi#?sﬂw%ﬁﬁ FopFE2FTRAG S LAEAR
AR L ARG R-F AT CES TeollaymgE F e
Z ) Ap X %Wﬁﬂ&$@y#’””,aunﬁggﬁ;@ﬁigg

2
2R A& 2FHEE B G g A Sk RS R (e

¥

FFAARE RN RP
w]‘? IL)’?—I @/%flfl" , i\.]_;?]f{}?‘_r%‘{ —E‘WNE]E%LFLi %'Iiﬁ‘ﬂrﬁ‘g/éé\

RS % U o8 SRR A DFER N NIRRT T il RE

F1Z2WEAZ2PMEL WP AMEL E(Er44) -

%4 B3 Fséiﬁi%gi;;%%%nym

Pl g H e S Ak

7 Ftx ERTROF I Ay
BB EET | F el #

solE HA95LE LI 5 E IFH% T
To s R BRI LR E T E
BT -

“§

I

" ke FPOFRT (G S ERAECERT o B
B EEF | BEEHE N | rE- Bl @R EE - F ATl

REEFERE | F o BTG RBEERS -

F IR
7 Fele AMELET | FRCEFTEE Y AP FE L
i RS | BEE e | AP
(7 Fei N%iﬁﬂ% FEAPLEFT I EFERAETRAD
TAGE S ’?ﬁ}{ Fiv1E R

ER

* 35 98.07.31
7 Fctx FRERRFET O HWIFALIERAS AT
B R | AL 22 | B M ARREEHRREZLRT

2 %{;vfﬂliﬁ-
7 Pl FlEartrd |RTBIHEN FFEidBPTEsi
14f¢ |2 PRIREG PERRL LR 2R LA
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7 ek FlE i | MEREBRAFZFERZEYRLIR
FIEH | KRR FRAEZ F B2 R Ko ¥ 8 AT RF L
CE A S BB (P 8% G 2 2
WH)E S FW2(F 2 FERR)ES
J;apg%*ﬁwh°
7 Febr FlirEd | BRFUMFEB-FUCERFSEHHEA
FIAR ¢ | eHFmaag iﬁ;ﬁ}’éfﬁ%ﬁﬁo
f”’*ﬁﬁﬁzi‘ 4&1#“&”%‘34’7’?1?4“% ﬁf%x%??%‘
¢ﬂm$pwi R B 1 EF B
P2 G I Wi Rk TER RREY
1 ﬁ}ﬁ TEF HMEAF SRE -
(7 rehe L FLE s ﬂm\%ﬁ~%%é5mm\'uv7g
F1LH ¢ THEATRE R THT BEF R RAY RESF
FEiZ A b A -
7 Fc F1FERR | R E A2 N PRI FERS
¥14 0 ¢ %2 F ¢ f.% [ 0.5ppm ¢ (PEL-TWA)
P ER AR
7 Fk BRFAY I A AR R Y 1% 2R A
F14 R € | X 2R Mootz Wi s B B
/ﬂ%iii?ﬁ*ga:’;f?ﬁ"
7k FLEFT | FhPHy- AT oHEEE Y - F
F1ih ¢ f?Fﬁﬂﬁ- BE R ylbe M ERRE Bk R
T o
L
Fﬁ% F1OEERR | RFFF FEFDORE S B PR HEER
FIARE | RERF SRR |- Sl o
ﬁﬂl‘m plai 83 % | BHRGHSHEL T T 22 X 27
1R ¢ | PRFIUD ([ PEFEpTUB S pTABRFEE
SR Wirp Ty i o
ARk b E |2 p%b e | Ad el Agrd gy R 28
EVORERR | RSP R G R ER LT H
FRERERE |2 -
Tx >HEy%
*
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242 RHBMIEPEA1IELTER
5 RAAAMIEF £ 41 ¥ K F Y
B 7| # EE T B
R 1802 | & @iz % % 5-4%:% % (The Health and Morals Act)
1831 | 1 i % (The Factories Act)
1927 | “BYF 44 F 2 % (The Explosive Substances Act)
1961 | 3 Bz % (2 & %)(The Factories Act)
1974 | 1 iT3-#75E & % £ > /2 % (The Health and Safety atWorkAct)
1974 | 5 4 #’“ #1:% % (The Control of Pollution Act)
1984 | 1 ¥ i & ey, *F F4]/2 % (The Control of Industrial
Major Accidents Regulations)
iR 1970 | p &4 Fi&E ﬁa?] /# % (Hazardous MaterialsTrasportation Act)
1976 | # 1A R # i 2 % (Deposit of Poisonous Wastes Act)
1796 | & 124 B #4174 % (Toxic Substances Control Act)
1986 | % & & 4124 oo g2 % (Emergency Planning and
Community nght-To-Know Act of 1986)
1992 E%*",’ijé rTEEEFREX }:’?ﬂﬁi S (OSHA 1910.119)
BER | 1977 |BHERZL &4 r“%i’ﬁﬁ%ﬁ& % (The Trasport of Dangerous
(UN) Goods » UN Code of Practice)
p 1976 | "1k 27 g =
| 1982 | 1 iF3k 8 % (Workng Bnvironment Act)
R | 1982 | fEAE 4 (Seveso Directive » 82/501/EEC)
e B
2 BAT| 1986 | ATET ME AR 0 F R (NeW Jersey Toxic Catastrophe
A Prevention Act, f§ = TCPA)
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Ji
L
gt
o+
q‘l‘
N
W
=
Rl

3 Ef
REE T R R B F BT AR 2§ F A
SRR RS Y SER Y LRI E S B S
Bf TETRREEFA PR TR SRt NF Sk kB A
WE bR A EEAL L S BRI R R 6)

%6 & B an i F g & g CIOY

ey =t £ Cl it 74 CH3COOH
B3 71 60

2R (k=1) 1.47 1.5

A& BAR  latm 20°C 2.48 2.07

&5 R latm 20°C 6.64 - mmHg 11.4 mmHg

3.2 PHRIZRAL
HBIRFTENITAT AL AEEERER CZRFAEER
435 2% 5> FR222% 5 FR30S 2B EE NG - Pedifrit
Lol R T FHRW RS R HESE -

33 DR B
E B2 0> AR SRR g SRR ER oK R ep R
AEBEFHIEFTRRE S BEL S

P SRETR U EI BRI RLFET B 2H o 111

o
)
P
=i
W
]
CJ
&3
£
&
NES
Y
i
=
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3.4

FHRRFERA

AR BSOPN FAESREL F 0 R GE kG e
dR ke RS SRR R o L L8 FRRE LB R o FR

KHLRES FHRETP MEEREF L BREE PR SRE R
RETES o UTREFRFHRAA - FHDIE -
1. Befg TRERE

AP R G TETRE FESFERETHRIETDESE (B

RS

2006 ; Tsai et al., 2008, # > 2009) ' (4r@l1 ~ B2)» R B¥ p #3 Hid
Frir onE - Lol - LGV AELTRERE oRAFTHRIEFA
PR fp LR R DR T I BN f B R AR I R A RS 0 0
BARSGENZREAFTEEBRIUREFFER DR 2 SO d R e d
BHEEFRRIE D 0 QAT F SURE ~ F WILE R RRE R kR
F BT o R RSB e 15 0 BT RLR e (T AT B F R T M
F v R AR R PR 3R o0 F A e R A

TR e g G B fesn e o By i A W A5 mL/min 1 % 2

mL/min o ¥ 3 /it £ 3 E frauge sk £ 3+ (Gilibrator-2) £ 7 5 iz B

G e gAg SmLE £ 0 0.lcc%l B) B o

Bl 1 pey rpef pl E
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Bl 2 phg Trprs R EP N

2, e E

?56??%3*14\:%@3%&2%4‘:%@%(%'@3)’?%ﬁ%@ﬁiﬁ&i@%%?@ﬁ
BERREER P HRPEAFEROC ¥R B L WIE R S 180rpm o # H
A RELDPRMEF W o

Bl3 S X2 W
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Y F X
.

BEHEF 2 BRI S A RFTQ % FITQISO0H(Ae Bl4) » 4 2% #

A

EETRE - BZ RSP AT I EFIFORRERE > 7R ER TR

B4 B4 A g 244 5 2HP, H=37M Q=270L/min > ¥ /& » ¥ 4p220

R k2 R AR -

B4 £ 5 e R R

4. BRRF

P sk R B R B k% o T i MR A o A
Lo A A wfori 0 R 0 RF R G R e aeH) 5 A
AR RGE 2 E A 0 215 * COMET-3000M 3] % & & jf (4-B15) » #
ARG AR o
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5. kBHE
® XA R2 RN BT A2 FR TR ACR I SR N ona 0 AR R

* 2 ok o5 5 BETE 2 TF &2 TF24 2| ko 2 12 & & 5 1507

i B35 GPM=K\PSI *ji& 4 # K=381""1 (4r® 6~ B 7) -

B 6 -k g e 150° Bl 7 o E 4k B
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6. -k ER
AE B 2 F K E A5 2 P g2 AHD i 5] CDISA % T 4] - of
ELiei 2322 n g8 GPM=K\VPSI > in £ % # K=5.6 &% LPM=K\P >

B K=80""1 P L E-kEE v B4 kg/em’(4oF) 8) o

R S

SR Fof 5R
AR BT Y i K GEEEECR ) S h- EEREAF LA SR
PR R R o P R F R AN PRRE P s 13
Mokato hIREF T BRIV E P g L BRIV HE T R 600 ume N TR
W5 5B A00umz okat s F AL F R BB L ISkg/em® 12 d

I
PEN

&k
o l

BRETE O RHEETREL KR RRF R S

=k

o
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35

LK R 5 2 5%

B 9 w-RkiFrEep

PREBRSERE R ARE R IR L RERR DR R -
2@ iv ) R ERE R R AR 1] B Bk R e iR s (5
10 ~ 20 ~ 40 ~ 60 ~ 120~ 200 ~ 400 ~8007~ 1200 ~ 2000 ppb) ; fic ¥ =23 %

ARG EEFRE S RRFPE RER F il R F 4270995 4

TRERHCE AT B A 0 g IC AHFeng Sk TR 11 4w o ARk

R 5 5~2000 ppb B > FEFA1IAET fof R RSP 2 B i bl
5 y=05306X" + 26484x > H ¢ 5 y=mkR - x=EH5 f - R

09998 - Z 6 A% kaA » ABF BB L <Ippbe

17 EEEIRT RSB RRE kR

o
% 55

-+ CH;COOH’ (ppb)

R kR 5110 [20 40 |60 [120 [200 |400 800 |1200 [2000
Bl (RY) 0.9998

w7 Az y = 26.484x + 2.0197
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3.6

2500
y = 26.484x + 2.0197

% 2000 r R? = 0.9998
£ 1500

1000
8
2 500
&

0
0 10 20 30 40 50
Area (uS/cm x time)
BI10 Arpetidap— 46 & A
LEE R
1. #3E8m

FARATRYRRSFOF IR AT EFL A RE TR RE T
ﬂ@ﬁﬁ%ﬁ&%él@@ﬂTﬂk%ﬁiﬁ

2. REHRZERFMEPRE
FERTFOTFPL AR BP DT 2 AN ST RES T
FH-< f 87 ACH(Air changeperhour)fs S £ R F 43 mE g2 Lr¥
KR F dp gk § 5 ACH M a2 g B pz R R
(1) Foey W2 E L
ik L B J R E T T TEFHRZTIRG BRREZ
SAVRBI S LFR D F CRITLITHG MERF T A2
()& &% & 7 % 40 022 % & (Similar density to air)
(b)# £ % & 4 (No toxicity)
()2 R M 7 k14 (Neither be flammable nor explosive)
(d)# % A H & 4 B e jz 2 e g (Not easily be absorbed or sink)
() P “t B ¥ 2 ¥ % t(Not normally present in the atmosphere)

(f) % ** 1 ip| = £ p|(Easily be detected at low concentration)
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(2)£ &% ¥ F.2. Mk & £ PI#H #214(To a good order of accuracy)

38 F 7 TEE M

& Ry R
- iv B 5000ppm 44
> & L EL 1000ppm 146
ERRLIE RS 1 25ppm 44
& F ity - 200~400

(2) —‘rw E R

T HiE BTG TERR M A A SRR R
(Concentration-Decay Method) ~ &% ## 2z ;+ (Constant-Emission Method) % z_
JE & i# (Constant-Concentration - Method) v & 9 2+ * Jk & % 82 kopl 279
BB OREE A TR ME RS 2 EERN R RHEF
Bz B A A2 RF&RTHT 2 Bp - §F CRER P LRES
TES-1370 4] » Rl FE@E(E-# 9) -

BAR TR RRIZ F VAR E L 3l6ppm 0 F - o
FUORMFMEI UL SRR FPERALEIEHIRETHPRL 5 RERF
MEPRERFER e HE FH 2B FERES B9ppm FHRITEPN 2
ZF MRLFMEIE 60 A4t HER FR S Sllppm By (A4 10) o

%9 TES-1370 3= § “# - Ap$FE R ~ B & o plf

= 3 1“8 COx(ppm) ¥R R RH BT
# B 0~6000ppm 10~95%RH -20°C~+60°C
i34 & lppm 0.1%RH 0.1C
BEF R +3% & 50ppm 30~95RH, £3% +0.5°C
(101.1kpa,25°C) 10~30RH, + 5%

25



B 11~ TES-1370 = & i (5 ;P ik ®

Bl 12 BRI B PRBFLT
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% 10 7 Hiy WP ERE iy

F % B Hp £ B
FHRIFEH| FTHER | COy A4k R | 604 4818 % ;p2. ACH
(m*) (ppm) (ppm) CO, ik & (ppm)
28.71 316 939 511 0.61
Air Change per Hour,
AcH = C(t)-InC(t,) _ (In939-Ins1D) _
At
i b £ Q=ACHxV=0.61x28.71=17.51 m’/hr
SR ARy P RIF R £ A 1751 m/hr
C(t))= CO, 4= 453k B (ppni)
C(t2)=CO, # 8 fPF B 12 P i)k & (ppm)
At = 2RI(t)E ()£
= \"""\._,_\
£ 800 ———
= ——
=400
s 200
1 O
me2ILITILITTE2FTIFITEISIL I
00 4 U OO a4 1 OO s 00 1 OO i s 06
N oNn - <t <+ ) nm m OO D — A AN AN o anN
Il min

Bl 13 - § B 60 ~ 482 kB F B
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3. FEkRZAZ

123000 mL it & 9 % E4r £ 2300 mL & ﬁﬁﬁf@z;‘% 7% (99.5~100.5% ~ acetic
acid ~ PANREAC) *x % A 4B b > ZERNEER 6 F BR29520 4 =8 (40
#l14) -

VTR FEFRERALE DR SREEINEREEEIRE R
PRI TR F R ORI R B R G 5 RIE A £4200ppbre b A s 7ok F R
Ffee Ra o FRE TR LR ETFEBREE PP IRASS 2T
oo B SAFRERAIM I LT RS ERRBTTRRAFI
WRH GRS T FRFEZFJERAZERFFI TR B
EAPL? ENS Y A FRALAMER » FIE S FHRAPFAAFR P o

ivnomlece

B4 FEpese & o 8

4, FHv B R2ZAE

FHRZEPEFX TR 9y HREzFFLERETIFE 3R SR
SR R OR(NIEHLE 6 1502 4 )% BEHEE G300 - FRALRE G <o WK
e RE MY iR AT B TR B2 R R PR

28


http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E9%86%8B%E9%85%B8
http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E9%86%8B%E9%85%B8

BRI R ERRAREFBR AT REZFA LT
FEAE 1 F S F T B RGTLL 0 2 R T B RO ERS 6 3020 4
BROBEREMBLETHTREFLESERZIKR AT FRARGCHILS) -

RIS A A

5. RERRRARZ GRS 25T

ST RRFR B R G KB 2T PR EE S 10254
& 0 FFIERA BTk k55 2.0 kg/em® 2 2.5 kglem® 0wk 5k S5 20
kg/em?® ~ 30 kg/em* W50 kg/em® % # e b > B FEF HUAFHS L 2 3z

PLF R o

6. ¥ TR TLPFF B

PlR B HR)PF B B S EPF R E R F R 5 EB4ts 2 50 42 o
EERUE0AEERMTT LRRTH  AAFELRY LTHERAHTRE S
204 8P BT LIRR TR 0 AR 50 $20% 404 sh2 A ey g 1
Efofie &R BRI D AR ARG Rt R LS
VREBEAITHRAER Y RE ool R e
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7. AL
RS B A MR A TR R REA R R R
BofTATE W A T AR E A AR R ERA RS2 L 8

VIFEELE 3 O B (S R o

8. FERA LskpiEER

FOSF R PR SR E G VR S AR S B (40 160 17 18)
MR RS ERKEL I NS e £ w3 Rk o ¥
EERE L E KGR E R G AERPF R EL S S d
AR RA BB TT > A K GERAERCEY AR R R

ERIFEIE (R 19) -

B 16 4k § 50 kg/em’ i R 4 ]
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B 18 ‘w-k f5 20 kg/om’ *f SE R 4 B
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)
3
i
i
3
[ |
i
5
b
i
3
L)
)
*
-
3
)
)

B 19 ‘w-kf 50 <30 20 kg/em’ s iF R 4 1 & & i8]

7

L
ok
e
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ENEy 4L by 2 2h
‘}«‘2’_.3. ‘.\:ﬁ%ﬁgﬂl‘a{q\n

4.1 'R%“Eiﬁ%%éﬁf}%ﬁ
56}@::}7‘%\&;' I ,/up%!b s A 3 77.3%~92.59% 2. B (4 %
1125 13) 0k S I EPF R R E S R BB 35€ W o jons >
“dﬁi::}f;:’?lﬁa }?/}’fi"xi20kg/cm “?/FH;":FE E{‘i 15 &~ 4512 ¢ » H
BT T ik 85.18% ;@ v JEE 4 iE 2.5kg/om’ R R E R R B 15 A 4B
F LG 90.45% 3 T rn F (4o B 20~ 21~ 22) o Ja K B oK Gk e A SRR
B4 Z bR A 25kg/om’ T FEE 1S A4t 0 o €% P ik ez # g
7‘?(};‘ o
g5 4rit * BETE 45+ 8¢ TF 55 TF24 4|2 jn § fhdk » K=3.81 3+ ¥
LRA B E AT
R &4 2.5kg/em’
8 LPM=K, PSI*3.7853=3.81(y/ 2.5%14.22)*3.7853=86 L/MIN
#E/& 4 2.0kg/em’
8 LPM=K, PSI*3.7853=3.81(y/ 2.0%14.22)*3.7853=76.9 L/MIN
Z 11 Pk fg kAsofe2 #rg an E P A 47 gt
KGR R R fpfrx;ﬁ%/i(ppb) e e S e
*spef R 4 2.0kg/em’ 10 » 48 4332.04
3607.01 5th min 16.74%
2312.37 10th min 46.62%
1566.03 20th min 63.85%
1037.74 30th min 76.05%
983.25 40th min 77.30%
*ef BB 4 2.5kg/om’ 10 A~ 48 4628.24
3681.75 5th min 20.45%
2254.82 10th min 51.28%
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1573.49 20th min 66.00%
965.13 30th min 79.15%
897.74 40th min 80.60%

100

PT;'I LI,SF}HT}‘ %

—e— [EETES]J2 Okg/em?2
—s— [E Y] D Ske/em?

0 5 10 20 30
TR e min

40

B 20 "R Hra iE 10 A 483 o2 % ",4:: P

F 12 AR 5% % SRRl B s X TR 7 At

KRR FOERT [BEER(ppb) | PR R &[St Bk

4623.29

AR 20kgfom’ | 15 2 4 3681.35 5th min 20.37%
1415.18 15th min 69.39%
917.24 25th min 80.16%
758.67 35th min 83.59%
685.02 45th min 85.18%
4986.29

R R 25kglem’ | 1S A8 T 5th min 21.99%
1285.56 15th min 74.22%
846.73 25th min 83.02%
612.21 35th min 87.72%
476.02 45th min 90.45%
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100

80 |- //./’_—_‘ ’
=
;g 60 —e— [EFPES ]2 Ok g/em?2
%V_ 40 —=— [EETES ]2, 5kgem?2
20
0
0 5 15 25 35 45
RS ], min
Bl 21 "KFEE I 15 » &)z # % EEi
%13 KF e o TRl A 5 st
KRR A PUREERT B E0RE (ppb) | PR k& Rtz oy
4454.29
R R4 2.0kglom® 220 288 5306 35 10th min 48.22%
1145.18 20th min 74.29%
741.56 30th min 83.35%
643.56 40th min 85.55%
587.02 50th min 86.82%
4483.42
Ao BB 25kglm® | 20 A48 | 515046 10th min 51.86%
902.35 20th min 79.87%
493.45 30th min 88.99%
395.22 40th min 91.18%
332.04 50th min 92.59%
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e |5 45 9

100

>
| /o/‘/’*"
60

—e— [EETES]U2 Okg/em?2
40 T —=— [EVEIES 12, 5ke/om
20
0
0 10 20 30 40 50
RIS ], min

B 22 -k frep B 20 A gavs o2 4 oS

ok HEEEE B
‘9‘17 %/J %fu/‘l‘}ﬁtx‘ "'KA—,\"‘ ?FAV\;_; lzlkg/cm ] mll{‘@/l w’fF'IZI

kg/em®~34.5 kg/em® sh P B ¢ s & 345 kglom® 11 b ing R & Koo RFE g kR
BRI R BB TR ke otk R R RS R s
Pk A Rl e d BB EFRR A 2 SOkglem’ R R R E R E 15 4
400 b > HBfead R 1% b Aol PR R 25 A AR joan
{7 % :%98.6% (4r@ 23~24~25) B B3R kA2 v R A H oS i
i oo@ e Bk sz of R4 30kg/lom’ drit 3 25 A 4RI ford o w

& 92% 0 F LR 17 20 kg/om” ef R 4 B o L EE R i iE 25 A 4o ook
Fw Foaeid 873% 0 Tt kR SRR Iih ook FF Lk v AP R R SRR
BB H e o ek 145 15516) 5 T 44 mk G kRS &

ZHEEAEREE BT

&4 20kg/em’ € Q=2.7L/MIN
EER 4 30kgem’ iR E Q=3.0 L/MIN
R4 S0kglem® iR E Q=4.6L/MIN
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£ 14 fwok f kS 2 B RS F LA 4T

ook vp R FORPERE | frpek & (ppb) | FER R B[St #k o
A R4 20kg/om® | 15 4 48 8T
4072.51 5th min 7.19%
1792.97 15th min 59.14%
1454.95 25th min 66.84%
1132.31 35th min 74.19%
1029.53 45th min 76.54%
*epef R4 30kg/em® | 15 A4 5239.88
4572.16 5th min 12.74%
1836.76 15th min 64.95%
1449.18 25th min 72.34%
1002.01 35th min 80.88%
896.41 45th min 82.89%
A R4 SOkg/em® | 1544 Ak
297251 5th min 41.64%
1225.50 15th min 75.94%
948.89 25th min 81.37%
590.42 35th min 88.41%
455.02 45th min 91.07%

100.00

80.00 /A/j:%

60.00 W —o— [EETES 120k g/cm?2
/ / —s— [EEPES]130k g/em?2

40.00

[ 53553 %

—— [EHTES 150k g/cm?2
20.00 M
0.00 = L

0 5 15 25 35 45
TP ], min

123wk g5 o B 15 A2 4Bk o2 A5 h ok
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# 15 dok gk AsofT2 #5p on S E R A 45 MGt

ok R R FOERR | BEELR R (ppb) | PR k& [Sjt g
hoof R 4 20kglem® | 20 448 ne
2579.66 10th min 42.28%
1478.11 20th min 66.93%
1202.31 30th min 73.10%
932.76 40th min 79.13%
841.91 50th min 81.16%
o ) R 5263.93
AT RES 0kglom” | 20 48 2660.52 10th min 49.46%
1430.96 20th min 72.82%
1211.32 30th min 76.99%
930.29 40th min 82.33%
754.85 50th min 85.66%
o ) . 4561.25
AT RE S SOkglom” |30 1724 51 l0thmin |  62.19%
839.65 20th min 80.50%
476.42 30th min 89.56%
396.79 40th min 91.30%
347.14 50th min 92.39%
100.00
_ 8000 / (
% £0.00 —— PEjI?E‘ﬂ’E{:JJZOkg/cmZ
Y —=— [EHTES ] 130k g/cm?2
;EV_ 40.00 —— [EETES] 150k g/cm?2
20.00 -
0.00 *
0 10 20 30 40 50
TR el min

Bl 24 ok 5 of i 20 & 4B T2 4 14 v
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£ 16 twok kX fe2 Brhoe g gl jT g

ok Feh R A FOEPR |BERR(pb) | PR R |[Sjr Brp o
Aepef R 4 20kg/em® | 25 A4 159099
1623.88 15th min 64.63%
1003.27 25th min 78.15%
827.45 35th min 81.98%
649.27 45th min 85.86%
582.98 55th min 87.30%
AR R4 30kg/em® | 25 A48 453263
1532.25 15th min 66.20%
725.88 25th min 83.99%
556.74 35th min 87.72%
403.95 45th min 91.09%
349.79 55th min 92.28%
Repef R 4 SOkg/em® | <25 A 4E Rl
1053.46 15th min 78.05%
425.08 25th min 91.14%
201.85 35th min 95.79%
94.24 45th min 98.04%
66.76 55th min 98.61%
120
100 -
i 80 |- [ FEEDES ] 120k g/em?
%\\ 60 —s— [EHES 130k g/cm?2
:Er_ 40 + / —— [ENHES 150k g/em?2
20
0
0 10 20 30 40 50

WIS 1, min

B 25 -k HrE R 25 A4z B xé; g
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4.3

) M P SRR
AP R ER A SN REREP B R S UBE Y E 22

LA o p96E 12T 1T ARAERFEFFFR S TR EST
&% B E pls WK FIEAEE B RRE G AR 4 v AR
é@a%aﬁ’ﬂ“* D RZER Y S ECA-RTE R 2 R AR
G AR BN Y BB R kS e B Rl B R
P B BT 0 R LR A I.Skg/cmzsfif‘é%fvg 10 A48 0 Bz # f LES N
H68%: M § H RS BB 5 2.5kg/em’ B e joan g or 53 5] 74%(4e B 26+
27) Gt A A R F Ak ke TR AR EREF RS KA A
Bir oo i g (4o 17) BBk B B> kE 2wk ke
FRE S RBRABE KA EAE s A 2R E S FRRS B
) DI il N L

R R4 2.5kg/em” o i® Q=80 P=80y2.5=126.5 L/MIN

#ER 4 1.5kg/em®  Jn# Q=804 P=80,/1.5=98.0 L/MIN

2'\ 17 /F J\,f .»L,Y-').V];(7 %7 II/‘ )I"l 42./? /\*q_ j_b_F\J_

Bk rEER A R PR | B Ak fit(ppb) PR e g | fe 2 £ ok
Ao R4 2.5kg/em” | 10 A 48 4725.63
3308.41 5th min 29.99%
2031.47 10th min 57.01%
1413.74 20th min 70.08%
1267.43 30th min 73.18%
1218.16 40th min 74.22%
Ao R4 1Skg/em® | 10 A 48 4261.57
3496.02 5th min 17.96%
2114.25 10th min 50.39%
1584.24 20th min 62.82%
1413.67 30th min 66.83%
1343.12 40th min 68.48%
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(e}
o

< 60
E 40 —o— [EHIES] 2, 0kg/em?
s —8— [IEEDE ]2 Skg/cm?2
= 9
0
0 5 10 20 30 40
TR ], min
B 26 -k o E 10 A dbex jo 2 4tk v
F 18 IF K Srk AT F T p A 47 st
KR R OREER | B RLER(PPD) | PR R e | e gk
R E 4 2.5kg/cm? 15~ 4 | - 4469.06
3302.24 5th min 26.11%
2074.55 10th min 53.58%
144473 20th min 67.67%
1009.87 30th min 77.40%
843.67 40th min 81.12%
R4 1.5kg/em’ 15 4 4 4631.53
3776.12 5th min 18.47%
2417.62 10th min 47.80%
1671.92 20th min 63.90%
1331.76 30th min 71.25%
1206.04 40th min 73.96%
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100
> 80
&
g 00 —e— [EETE] 12 Ok g/om?
w0 A 1. Skefom?
2l
el
=20

0

0 5 15 25 35 45

TR ], min

B 27 FoRRRE LS A v fr2 A oS

44  FEGE ACH $5jc2 #14 sk s 4
441 FFRER P AR R
AL RGPS AT RHFM - § CROACH NS AR
HEBMBPEDE -0 %l B0 R RO Y 2R TR
PALal o AL A IR A AR T 5 60 A4 p R R

BlE(ded 19) 0 2% 30 A48 % 5 28.58%~ 60 A &% & 66.14%(4- B 28) -

F 19 FEpRiE B P AR F R RGR e g

ke R FOERT | pERERQEPD) | PR RS | P ARRRF
=8 =4 4318.66

3894.65 10th min 9.82%

3676.26 20th min 14.87%
3084.41 30th min 28.58%
2526.50 40th min 41.50%
1751.47 50th min 59.44%
1462.25 60th min 66.14%
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5000
L
= 4000 ""\"--f_________‘\\\\\\\\\‘\
&
%i 3000
all
@ 2000 -
S ¢
1000 -
0
0 10 20 30 40 50 60
TR [, min
B 28 fEfkik R 60 A 48 ACH p 2% % i Bl
442 BHESIIBERFFTERE
N* P E L FRIEPFF ARG 2 A% d - 3 R
BTAFZER TR EZRARALERESHRZ SR RIPR 0 ik

Pt - TEFEFAR A SRR T R AR &R R B oSt i)
(4] 29) -

L FEf A A% ACH 33

InC(t,)— InC(t,)
At

ACH =

InC(t,) - InC(t,)
At

xV = ACH xV

Q=

Q

C(t)=C(t,)exp G _ C(tl)exp—(ACH)xt

InC(t,)-InC(t,) 1n4318.66—1n1462.25
At 1

ACH = =1.083

Q 60

v ~(ACH)xt 1083
Ct)=C(t)exp ¥V =C(t)exp "**=4318.66exp ~ © =1462.25ppb
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In C(t)

— ERt P E I
" PR

0 10 20 30 40 50 60
t (min)

F129 52+t 6 BEREIE R 60 A4 [ % i )

2.k Fof HR 8 2 A 1 P RRACA 1
FERR KGR RBERRERTEAST R 2 Ap A ek R R IR 60 A

=4

BT HF R B R R R R 604 s kAP Aic(In)E A E
P o5 kAT FRIA 2 @ E s e hont o &y Wit k5 2.5kg/cm’

&ﬁﬁ%%&@%i:’ﬂ%}&ﬁﬁ%ﬁ@4iaﬁ%%$&%%x

). BERTHFAFFTEN 40T
BT BRRE 2 K R R A i ) AL IS 3D P
(de# 20) KA F 2 B35 Ky pE 8 30 4t +0f R %P5 ACH

%Ko A A K R D F A L AR o

_InC(t,)-InC(t,) _ In4483.42-1n902.35

= =481
At 20/60

2.5kg/cm’ = K,
2.5kg/cm® = K, = K, — ACH =4.81-1.083=3.727

Kr:3 ACH 2 -k o fefhif 2 4 5 o
Ks. 7 Rk k e fefh g 2 p5 o
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Q). 2w ’}C%“ﬁ T 60 &4 nr 2 NgRTZ H r/% *

a. 2 ACH % -k ez #

C(t) = C(t,)exp ¥

2.5kg/cm® = n;

9+Ks)

_ 4318.66-35.18

l!/[]g j;a

4318.66

b ik ok g2 450

Nt ‘1/{

2.5kg/cm? = 7,

2 20 emde o -k Fp B 60 2 Sy FLOE K ¥ R E

_ 4318.66-103.93

4318.66

Ns: = RALK e LB o S

60

x100% = 99.18%

60
C(t) = C(t,)exp ® "= 4318.66exp =103.93 ppb

x100% =97.59%

#rgoed g ACH Z ke fe Bf 5

xt (Kot —4.81x—
=C(t)exp “=4318.66exp  © =35.18ppb

SOl R | R 2.0 kg/cm® 2.5 kg/em® 2.0 kg/cm® 2.5 kg/em®
ACH/K1/Kg | ACH 1.08 Ky 4.07 Kr 4.81 Ks2.99 Ks 3.73
0 min 4318.66 4318.66 4318.66 4318.66 4318.66
10 min 3605.46 2189.76 1937.46 2622.92 2320.70
20 min 3010.05 1110.31 869.19 1593.01 1247.07
30 min 2512.96 562.98 389.94 967.51 670.13
40 min 2097.96 285.46 174.94 587.61 360.11
50 min 1751.50 144.74 78.48 356.88 193.51
60 min 1462.25 73.39 35.18 216.75 103.93

ihh A PR R B & 5 ppb
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B30 52 hde ok fof R RS g2 BARBPER R

PB I $ae g,

100
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70

60 r

// — FEH IR R
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40 r
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— PIACHY T Pk
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20 1

/
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B 31 kit ook f 2.0kg/em’ o R Frrfe2 Bk S

)

e 5 45

100
90
80
70
60
50
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20
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— BRIy P

— AACHW AT P2l

30 40 50 60
Eﬁ ftil,min

Bl 32 it e -k 2.5kg/em’ R e e B4
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In[Ct)/Co)]

0.00
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— af 17520k g/cm?2
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P

80

0w
60

50 ¢
ol — B ERA F
20
10 4

— AACHWH T o)

5 355 0

0 10 20 30 40 50 60
E\JJ‘ fii],min

B 36 4t 5 fw-k § 50kg/em® vf F ACH £ 9 % wjz 2 # “,f% Kot

443 RmRGHARPFE W RGRERRBEBRERFR
k4 Sk p 28 RiR 2 10ppb 4 T & PE X 350 4 4o m-k F 20kg/em’s
w@mﬁ\mmmﬁ%ﬁakiﬁﬁﬁﬁ%&%%i1%@u1¢w%%%
5 150510580 A48 i mk B % PR 4R & (dotits— ) o

5000
4500
4000

Q 3500 \ —— ACHF 1Rju#
3000 \ T
2500 A1 #520kg/cm?
M( — A F30kg/lem?

~\§< 2000 o

ﬁﬁ“—f 1500 A -750kg/em?
1000
500

N T

0 50 100 150 200 250 300 350 400
PRI fe] min

Bl 37 ®khieic ACH 2 R FF % V;»V]J:%%" P Y
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4.5 BHIAE L A ER e F R
VAR AR R R R AR e R 0 fir fak B R T # A
» 1ok 5 SOkg/em’ R 2k errF bt 0 TR TR H TP RN
Fo R RFFFE R 30 A48T E 90.62% B e > 60 A4 Y T iE 99.12%:
Soferrd o L E& dﬁﬂ HoRE K140 2 H 2 F iE 90% R T o FEm E

Sop T RERRR R L & TS In Bt ) o

0.0

05

-1.0 o

s ACHF 1 IRFL IR
U@ -2:0 — A520kg/cm?2
O’C if) — ~<522.0kg/cm?2
= s R \> — AP Okg/em2

o \ —— 550 Skgom?

45 ~

5.0 — A 550kg/em?2

0 10 20 30 40 50 60
t (min)

38 imit v ACH 2 &% (4 St 'Fon fe2 B prpepr BIE R v R

100

90 - ////

80
v //// — A F20kglem?
5 © — <52.0kglom?
Q’i . UKg/Cm
L /% — A 1<530k g/em?
5 40 — “[<5%2.5kg/cm2
=y
2 30 — 17550k g/cm?2

20 +

10 -

0

0 10 20 30 40 50 60
i ?ETIIE?J? ft,min

rra

g]39 ?"J}’ J\g%i fmo J\P%'a "55\2*&1{7 K/

I
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4.6

Sk G g R F RIS E R

AFTRY 2 RGH LR - EREEE > MY R GREREG R

Rt o™ & wok g B2 RT

A2 SwmIrE21) 0 VALY AR BB EF HAT IR

JEAD R E K FF T 39k F R JESMD > e R4 AR Bk FiRiF
B AR] R okl SLE SRR R R Tk 0 ]

39#75r 0 R IR

z e Bl 3w 8 2 BIPIVE plfies

kg H
HRgE o ngzrle
150 kz%’/01‘112>30 kg/cm2>20kg/cm2 P B AR B R 4 ARE R
FRUTAR] 2 ABR R R F A AT FRA M A KESLY

éélng 11{ I &

VR FE o

%21 7 kBvF ER 4050ADE SMDE P2 % (E 3 2.,2008)
BESE P & B 40cm FEAER o =% 52cm
AR AD(um) | SMD(um) | AD@um) | SMD(um)
10 Kg/cmz 218:212 41:0.001 192.868 371.008
20 Kg/em 204.955 400.923 143.840 305.218
30 Kg/em> 135.103 280.232 127.154 232.518

R S T

(Sauter mean diameter ,SMD, d;, or D[3, 2])

A,

T

d _ (%)ljﬁ
in T ]

S — P[3,2] = das —

e
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ds:FE A e 2 (um)
dv: SRR 2 (um)
As EYZ P11 226 (m)
Ve ()

v
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Fd o BF I AT M (S BT )| AR AR UK

pH & :/ Ek AL R D -341°C

ARER D — polE s/

fiE R mMEsE . O B O B
BRI/

ZF B 16.64 atm @20 C AFBAE 248

wR 1467 @ 0C (k=1 ) %R 1 0.73 g/100g

SRR 1

F AN DA RRT R
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FHRBAFF R ERE R

ident datetime CH3COOH- /&4 ppb

% #iB 10_27 2010 2010/10/27 19:13 1.8
ffj & W& 10_27_2010 2010/10/27 19:33 0.0
{2 e 10_27_2010 2010/10/27 19:53 1.7
% ¥iB 10_27 2010 2010/10/27 20:13 1.6
ffj& ¥k 10_27_2010 2010/10/27 20:32 0.0
% ¥iB 10_27 2010 2010/10/27 20:52 1.3
{8 e 10_27_2010 2010/10/27 21:12 1.1
ffj #k& 10_27_2010 2010/10/27 21:32 0.0
% ¥iB 10_27 2010 2010/10/27 21:53 0.0
% ¥iB 10_27 2010 2010/10/27-22:13 1.2
ffj & ¥k 10_27_2010 2010/10/27 22:33 1.1
% ¥iB 10_27 2010 2010/10/27 22:53 2.6
% ¥iB 10_27 2010 2010/10/27 23:13 1.2
ffj & dik& 10_27_2010 2010/10/27 23:33 1.2
% ¥iB 10_27 2010 2010/10/27 23:52 1.2
% ¥iB 10_27 2010 2010/10/28 0:12 1.2
% ¥iB 10_27 2010 2010/10/28 0:32 1.2
% ¥iB 10_27 2010 2010/10/28 0:52 1.3
% ¥iB 10_27 2010 2010/10/28 1:12 1.2
% ¥iB 10_27 2010 2010/10/28 1:32 1.2
% ¥iB 10_27 2010 2010/10/28 1:52 1.2
% ¥iB 10_27 2010 2010/10/28 2:12 1.2
{2 e 10_27_2010 2010/10/28 2:32 0.7
% ¥iB 10_27 2010 2010/10/28 2:52 1.2
% ¥iB 10_27 2010 2010/10/28 3:12 1.3
% ¥iB 10_27 2010 2010/10/28 3:32 1.3
% ¥iB 10_27 2010 2010/10/28 3:52 1.3
{8 e 10_27_2010 2010/10/28 4:12 1.4
% ¥iB 10_27 2010 2010/10/28 4:32 1.3
% ¥iB 10_27 2010 2010/10/28 4:52 1.3
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RG R¥ K% RTRYRE KB RGO RE R RGO RY RE RGO RY XY RE

R%

P& 10_27 2010
P& 10_27 2010
P& 10_27 2010
P& 10_27 2010
P& 10_27 2010

© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010
© & 10_27_2010

2010/10/28 5:12
2010/10/28 5:32
2010/10/28 5:52
2010/10/28 6:12
2010/10/28 6:32
2010/10/28 6:52
2010/10/28 7:12
2010/10/28 7:32
2010/10/28 7:51
2010/10/28 8:12
2010/10/28 8:31
2010/10/28 8:51
2010/10/28 9:11
2010/10/28 9:31
2010/10/28 9:51
2010/10/28 10:11
2010/10/28 10:31
2010/10/28 10:51
2010/10/28 11:11

1.4
1.2
1.3
1.3
1.3
1.3
1.2
1.4
1.4
1.5
1.3
0.8
1.4
1.4
1.5
1.4
1.2
1.3
1.3
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M4
FACHE Ky & Kl VR igh [~

S FERR T |F IR 2.0 kg/em® 2.5 kg/em® 2.0 kg/cm® 2.5 kg/em®
ACH/K1/Kg | ACH 1.08 Kt 4.07 Kt 4.81 Ks2.99 Ks 3.73
0 4318.66 4318.66 4318.66 4318.66 4318.66
10 3605.46 2189.76 1937.46 2622.92 2320.70
20 3010.05 1110.31 869.19 1593.01 1247.07
30 2512.96 562.98 389.94 967.51 670.13
40 2097.96 285.46 174.94 587.61 360.11
50 1751.50 144.74 78.48 356.88 193.51
60 1462.25 73.39 35.18 216.75 103.93

Rl B4 o

[ K [t min N 2.0 kg/em® Nr 2.5 kg/em®
0 0.00% 0.00%
10 49.30% 55.14%
20 74.29% 79.87%
30 86.96% 90.97%
40 93.39% 95.95%
50 96.65% 98.18%
60 98.30% 99.18%
FESELES FH],min ns 2.0 kg/em? ns 2.5 kg/em®
0 0.00% 0.00%
10 39.27% 46.26%
20 63.11% 71.12%
30 77.60% 84.48%
40 86.39% 91.66%
50 91.74% 95.52%
60 94.98% 97.59%

P

nﬁ&%ﬁW$ﬁ$g§ACHavk%thi%Vﬁ$o
%%?%@*%&ﬁi%%$°
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g

Wbt f AEREE ok R RS R AL R P SR

LR | I9RFORE | 20 kg/em? |30 kg/em?| 50 kg/em? |20 kg/em” |30 kg/em” |50 kg/em®
PEEIR Rmin |ACH 1.08| Kq3.65 | Kr4.40 | Kr582 | Ks257 | Ks331 | Ks4.73
0 4318.65 | 4318.66 | 4318.66 | 4318.66 | 4318.66 | 4318.66 | 4318.66
10 3605.46 | 2350.46 | 2075.65 | 1637.91 | 2815.41 | 2486.24 | 1961.90
20 3010.04 | 127926 | 997.61 | 621.20 | 1835.41 | 1431.32 | 891.26
30 251296 |  696.25 479.48 | 23560 | 1196.54 | 824.00 | 404.89
40 2097.96 | 378.94 23045 | 89.35 780.04 | 47438 | 183.93
50 1751.5 206.24 110.76 | 33.89 508.52 | 273.10 83.56
60 146225 | 11225 53.23 12.85 33151 | 157.22 37.96
70 1220.77 61.09 25.59 4.87 216.12 | 90.51 17.24
80 1019.17 33.25 12.30 1.85 140.89 52.11 7.83
90 850.86 18.10 5.91 0.70 91.85 30.00 3.56
100 710.34 9.85 .84 0.27 59.88 17.27 1.62
150 288.09 0.47 0.07 0.00 7.05 1.09 0.03
200 116.84 0.02 0.00 0,00 0.83 0.07 0.00
250 47.38 0.00 0.00 0.00 0.10 0.00 0.00
300 19.21 0.00 0.00 0.00 0.01 0.00 0.00
350 7.79 0.00 0.00 0.00 0.00 0.00 0.00
400 3.16 0.00 0.00 0.00 0.00 0.00 0.00

Kr

ACH % -k oz # "ﬁ%i,f

3
Ko ¥ Ak fofehrp 2 g o

o

Ly
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CH Ky b K[ V72

[EREL [E],min Nr 20 kg/em® nr 30 kg/em® Nr 50 kg/em?
0 0.00 % 0.00 % 0.00 %
10 45.57 % 51.94 % 62.07 %
20 70.38 % 76.90 % 85.62 %
30 83.88 % 88.90 % 94.54 %
40 91.23 % 94.66 % 97.93 %
50 9522 % 97.44 % 99.22 %
60 97.40 % 98.77 % 99.70 %
70 98.59 % 99.41 %

80 99.23 % 99.72 %
90 99.58 % 99.86 %
100 99:77 % 99.93 %

Pﬁiﬂﬂj fti],min ns 20 kg/cm® 1530 kg/cm® ns 50 kg/cm®
0 0.00 % 0.00 % 0.00 %
10 34.81 % 42.43 % 54.57 %
20 57.50 % 66.86 % 79.36 %
30 72.29 % 80.92 % 90.62 %
40 81.94 % 89.02 % 95.74 %
50 88.22 % 93.68 % 98.07 %
60 92.32 % 96.36 % 99.12 %
70 95.82 % 98.25 % 99.67 %
80 91.73 % 99.16 % 99.87 %
90 98.76 % 99.60 %

100 99.33 % 99.81 %
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PE‘I?E—HE?]‘ fiil | In ACH 20 kg/em?2 | 2.0 kg/em?2 30 kg/em2 | 2.5 kg/em?2 50kg/cm?2

0 0 0 0 0 0 0

10 -0.18 -0.43 -0.50 -0.55 -0.62 -0.79
20 -0.36 -0.86 -1.00 -1.10 -1.24 -1.58
30 -0.54 -1.28 -1.50 -1.66 -1.86 -2.37
40 -0.72 -1.71 -1.99 -2.21 -2.48 -3.16
50 -0.90 -2.14 -2.49 -2.76 -3.11 -3.95
60 -1.08 -2.57 -2.99 -3.31 -3.73 -4.73
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	﹝11﹞Electronic Code of Federal Regulations,Title 29 Labor,Section 1910-119, 
	      ( Process safety management of highly hazardous chemicals.)04/19/2010。

