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Abstract

The cleanroom facility equipment and construction materials could also generate the
AMC and FFU is the major equipment in the cleanroom. In this article, the fan unit is
tested by various measuring methods in order to verify the generation of AMC. A effec-
tive testing method shall be selective to identify the trace amount of AMC. The results
show that fan material could contribute the AMC pollutants.
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B =R iy RERS Biza:
AEEE BRERER ExmeE | BREE | BEREE (= ﬁjﬁg)
(ppb) (ppb) (ppb) ST
5% Al | 39CMM 1,4-Pentadiene, 6.12 540N N.D =B
Acetone, Isopropyl
=% A2 | 39CMM | Alcohol, Pentane, 7.36 5.64 N N.D B
1-Propanol,
#t A3 | 39CMM | Hexane, Cyclopen- 1.74 <137 N.D ok
tane, Ethyl Acetate,
## A4 | 46.8CMM | Cyclohexane, <49 <4.81 N.D =
Benzene, Toluene,
11 A5 | 254CMM | Tetrahydrofuran, <3.99 <3.98 N.D e
Cyclotrisilox-
1% A6 | 48.2CMM | ane,Nonanal, <531 <5.08 N.D 2B i
Decanal, Phthalic
1% A7 | 49.3CMM | anhydride. <5.94 <5.09 N.D o
T=_AEGEB ERAER:
Bx A EEE MERE (et
BRERER EBEREE EBEREE EREE (}%ﬁ%ﬁé)
(ppb) (ppb) (ppb) I
=# B1 | 2-Butanone,, Acetone, 27.47 73.62 4579 ¥R
Pentane, 1-Propanol,2-
Ethylehexyle acrylate,
1-hexanol,2-ethyl-, Propa-
w1 g2 | Nol acid, Ethyl Benzene, 27.47 55.26 27.79 &8
Cyclopentasiloxane, deca-
methyle-, hexane, Benzene,
Toluene, Tetradecane,
Cyclotrisiloxane, Decanal,
1% B3 | Diethyle Phathalate. 27.47 54.06 26.59 ]
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i jﬁ“% @T%%?Ejiiﬁﬁé i%%’fb% Hi2n:
BEHERER ERRE ERRE ERRE (B E)
(ppb) (ppb) (ppb)
i C1 Acetaldehyde, Acetone, 11.72 11.60 N.D. =B
Hexane, Hexanol,Dimeth-
yl-, Cyclohexane,methyle-,
s o | Ethyl Acetate, Cyclohexane, | 44 75 10.49 N.D. +B
Benzene, Toluene,
Nonanal,, Phthalic anhy-
i 3 dride, 2-Butanone,Pentane, 1172 1972 g 5
A 2-Dimethyle, 2-Ethylehex- ' ' =
yle acrylate, 1-hex-
anol,2-ethyl-, Propanol
=i C4 acid, Ethyl Benzene, Cyclo- 11.72 10.95 N.D. £E
hexene, methyle-,Benzoic
acid, Acetic Acid, Cloroun-
14 C5 | decane, Octane. 9.77 29.76 19.99 28§
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GRREUFEEERENGHZEREE -
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EREREE - &R ELAMAUFA S ABR -  SEEEAABRRER IR L7508
(26~46ppb) - LEBEMERLBERANESERRE - ZR LB TACHE - SEHK
WA ES RE N AL AEMO~20ppb) - TEREMBERBREBE (25 E8K20ppb)
BrIBRSEREE NRE-—IRREBBEEERTRERSNIEEYE - 25I82-Eth-

ylehexyle acrylate, 1-hexanol,2-ethyl- - BFERREBMRELE 2 ERRE -
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R/ R AL A M 8/DC- Mk BLG TOP-101-33 + 448 4R 4249 5h 44
£1t4a5 © HFSSRDS5000-121

R E ST
= HBER TSR
LR - s
2 R F AR

BF L2 ELh o FFX |#T¥ CASNO. ©ob) | (opb) | (ppb)
{min})

4.56 1, 4-Pentadiene CsHs 63 591-93-5 022 0,17 M.D
5.00 Acetone CiHO 58 67-64-1 0.13 N.D. ND
540 Isopropyl Alcohol CiHy0 60 67-63-0 0.23 0.18 N.D
588 Pentane, 2-methyl- Cetlia 86 107-83-5 o 0.60 N.D

I-Propanal, 2,2- )

6.38 dimethyl- CsHiz0 88 75-84-3 0.60 0.50 N.D
6.92 n-Hexane CsHus 86 110-534-3 0.56 0.57 N.D

817 | Cyclopentane, methyl- | CsHi | 84 | 96377 021 | 020 | ND

8.64 Ethyl Acetate CiHi0: | B8 | 141-78-6 130 134 | <0.10
9.51 Cyelohexane CeHiz 84 110-82-7 013 011 N.D
1020 Benzene CiHs 78 71-43-2 0.41 042 | <0.10
14.24 Toluene CiHs 92 108-88-3 0.13 0.12 N.D
Others 1.49 1.19
Total 6.12 5.40
U EREAGHRAY R FT AN AAA -
2o R AR A(MDL) 5 (0.10 ppb)
AR AR W P it Rk Bk i B a0 0RAT -
A NDALERAMERE - -

FRRES R EATMMAREL R LT RR

B A2 RIELAS

WL EAER A R R,
BRI A R R /DC- K BLE TOP-120-22 4+ 400 83 % A 8 5LE
36468 ¢ HFSSRDS000-121

EIE A E 3L
— . ARERSHBE ;
EE} LI 97X |#¥ casNO. l{"x‘)”‘ ﬁ:}’:}" "{;‘;‘J”
455 1 4-Pentadicne CsHy 121 591-93-5 021 o010 ND
Gﬁ . Acetone CiHsO 58 67641 0.12 ND. ND
5.39 1sopropyl Aleohol C5H:0 & 67-63-0 0.29 014 ND
585 | Pentanc,2methyl | Cate | 36 | 107835 | o6 | oss | ND
637 | Pepesh2 | oo | s8 | 75843 | ess | 036 | ND
6.90 n-Hexane CyHig i6 110-54-3 0.61 057 ND
8.15 | Cyclopentane, methyt- | Ca | s4 | 96377 | 025 | o0 | nND
8.62 Ethyl Acetate CHs0s | 98 | 141786 | 140 | 145 | <010
9.47 Cyclohexane CeHin 4 110-82-7 021 014 ND
1017 Benzene CeHs % T1-43-2 045 D45 ND
14.22 Toluene CrHy 92 108-88-3 019 D2zl <010
Orhers 231 158
Total 736 264

B R ERAMARMA TRt BN .
AP R A8k RS RMDL) #(0. 10 ppb)

AU EREE s SR ER BN
AP NDAASRMYBE -
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AL AR R LR
iR o finadRed/gnEREER
R4 ¢ HFSSRD5000-134

RS RERE
~ BAREASMHER
wH 5 | BR
%4 FamE #F& (4T & CASNO. e o (TR
{min) (ppb)
3.69 | Butane, 2-methyl- CsHp2 72 | 78-784 012 007 | ND.
537 | Isopiopyl Alcohal CHO | 60 | 67-63-0 0.08 <005 | ND.
5.96 Cyclopentane CsHin 70 | 287923 | 017 011 N.D.
9.01 Tetrahydrofuran CHQ | 72 | 109999 | 093 079 | ND.
10.17 Beazene Cills 78 | 71432 0.08 008 | ND.
1422 Toluene C:Hz 92 | 108883 | 0.07 0.07 NL
Cyclotrisiloxane, Taoni | 700 e 05

15.09 heaiii: Cellj0s8i5 | 222 | 541-059 | 0.08 05 | ND.
2531 Nonanal ColhigD | 142 | 124196 | 005 0.05 | ND.
27.94 Decanal CioHp0 | 156 | 91-20-3 0.0 005 | ND.
3314 | Phthalic anhydride CsHsOs | 148 | B5-449 .11 <005 , N.D.

= WEREAATR §REFFRENIN AN
AUGERARR MDA R SR BOSH - AP NDAREGHERE -
FAREA LT AT HAARERALEHHRE

B A4 RIEAER

MM BRBEASEASH
FEBR/RR  #H R AR A R0 5 REBE 1/ 46.8CMM/ 1350rpm
F&% 1 IFIIRDI000-093

EEERBASNEREGH
— RIRGE | ZERERFANRER

AREFAHERETHE
e ¥ THA B4
N Bamy PFE |#TE CASNO. |ZfEEAE EE
min) (ppb) | (ppb) | (ppb)
3184 | Butane, 2-methyl- CsHiz T 78-784 | <0.50 | <050 | N.D. |
7.10 n-Hexane CaHrg 86 110-54-3 | <0.50 | <0.50 | N.D.

§.33 | Cyclopentane, methyl- CsHiz 84 96-37-7 | <0.50 | <0.50 | N.D.

.82 Ethyl Acetate CeHs0n 8 141-78-6 | €0.50 | <0.50 | N,

9.22 Tetrghydrofuran CdHsO 7 109-99-9 | 1,90 | 181 | N.

10.39 Benzene CeHg 78 71-43-2 | <0.50 | <0.50 | N.D,

114 Toluene ol | 9 | 108883 | <050 | <050 mﬂ

EEREEAAA T REFFEESA RS -
FEFHMAABE T S A S E AR B NG -
AP NDEABGARALEFLEE -
BRARGEFEATHEER:ZARESTRRE
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i AL RIELAER

HEEH . ARSEEHFAH
RRA/&E AR T EAENF R AEAE Y 254CMM) 1700mpm
£3t4% ' JFISRD5000-093

BERSEEHFRIMERLRH
— MRER2 TAAERFAHRER
FRMEELHBRE A
e LT | THA B4
B B 47X |9F§ CASNO. |FRA|ARE BE
(min) (ppb) | (ppb) | (ppb) |
38 Butane, 2-methyl- CsHu 72 | 78734 <0.50 | <0.50 | N.D.
7.1 n-Hexane CeHus 86 110-54-3 <050 | <0.50 | ND.

8.33 | Cyclopentane, methyl- CeHiz 84 96-37-7 | <0.50 | <0.50 N_D‘

8.82 Ethyl Acetate CiHgO2 8 141-78-6 | <0.50 | <0.50 | N.D.

9.2 Tetrahydrofuran CsHsO n 109-99-9 0.99 | 098 | ND.

10.39 Benzene CeHs 78 71-43-2 <0.50 | <0.50 | N.D.

14.14 Toluene C7Hs 92 108-88-3 | <0.50 [ <0.50 | N.D.
WU REEGRNRE T RRTFR eI RAR

RYBEAAER T SR Z R R AR B G
RFNDRAEMANARERAFENRA
BRREHETASTHRERZAALHTERE

B A6 AlEAR

ABLH ERE2ERERTH
EBA/RE WA R A F RA 8/ BRBYE 3/ 48.2CMM/ 1380pm
F3tia5, ¢ JFS5RDS000-093

BASEEREANHERA RN
= MEGRI LARIRFANHKLR

HFRHAEpREE TR
BE LHE|THE BA
B Fany $F£ |4 FE CASNO. |3BE|AEE AR
(min) (ppb) | (ppb) | (ppb)
334 | Butane, 2-methyl- CsHp n 78-784 | <050 | <0.50 | N.D.
7.1 n-Hexane CiHu 86 110-54-3 | <0.50 | <0.50 | ND.

833 | Cyclopentane, methyl- CsHiz R4 96-37-7 | <0.50 | <0.50 | N.D.

882 |  Ethyl Acetate CH0: | 88 | 141786 |<0.50(<0.50 | ND.
922 | Tetrahydrofuran CHsO | 72 | 109999 | 231 | 208 | ND.
10.39 Benzene CsHe 78 71-43-2 <0.50 | <0.50 | N.D.
14.14 Toluene CHs | 92 | 108883 |<050 | <050 | ND.

SR EREAHNR FRETERT T LAN -
BEGMELTRY Shtz kol RRT %A -
AFPNDRABANNNEARELRE -
FAREHEF XA THARKE ARG LA THRE
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B A7 BIEAER

RREHE RREREREE SiF _
EMA/E M A A M A R TR R 4 49 3CMM/ 1350rpm
£34& 3 1 JFSSRD5000-093

BHESERES ST RERY
—- EMERELMNEER
FMLEEREERE SR

wE LT | THA FL
| FRN A GF% |2FEH CASNO. |2#AAms| %
(min) (ppb) | (ppb) | (ppb)
3.84 Butane, 2-methyl- CsHiz 72 78-78-4 <0.50 | <0.50 | N.D.

7.1 n-Hexane CeHis 86 110-54-3 <0.50 | <0.50 | N.D.
833 | Cyclopentane, methyl- CeHiz B4 96-37-7 <0.50 | <0.50 | N.D.
8.82 Ethyl Acetate CaHsOn 88 141-78-6 <0.50 | <0.50 | N.D.
922 Tetrahydrofuran CsHsO 72 109-99-9 294 | 209 | ND.
10.39 Benzene CsHs 78 71-43-2 <0.50 | <0.50 | N.D. |
14.14 Toluene C7Hs 92 108-88-3 <0.50 | <0,50 | N.D.

s IR M M A T RETETE 4o EARAT -
FEHMALBEY o R 2 AR B -
£PNDARABMMEBAEXBRTFLRA -
BAREH IS EATHRERL FRENTARE

P

151 B1~B3 R4

IR AR LM R AN 0 A RO
MR/ T ¢ W T AL P 6]
£ 548 | HFSSRD5000-134

BRI B AL
= AR RS A RGR A Rln ppb) -
we | =il  [mna] mu [ TOP-| THP'—‘
i i) g LR 75 g | CAsno. e | mas | 101 | 120-
(min) Bt 22
851 | 2 Buanone il 72 | 78933 | 07 | 11 12 | <os
|o.nﬂ_ Benzene ilheEn | 9% | maes | oe | oFnl oe 0.6
T R Cai0 74 | 71362 | <04 | o9 | <05 | 0%
1421 | Toluene Ctn | 92 | 10sss3 | 45 | 4a | s 2.::_1
1599 | Hoxamal | cao |Tioe ljﬁz_i .__m 07 | 09 | oe
17.57 Ethylbenzene CiHip 106 | 100414 | 04 | <05 | 07 | o6
1794 oXylene CiHig 106 | 95476 | 13 | 12 | 24 | is
18.74 p-Kylene Cably 106 | 106-423 | 66 | 07 1.1 0g |
.23.37 l-i-luunul-; 2;-:lhyl- CrHuD __130 1D4-75-7 L6 21 8.3 7.3_
24,53 Z‘me,ﬂ?iﬁf’_‘;j’;'::_:‘j”“ > | chuos | 144 | w3262 | <00 | 15 | <o | <05
2452 Bowylaleubot | cuad JL 108 | 100-51-6 | <0.1 13 | 06 | o7
248 | G il iyt | CratinOssis | 370 | 541026 | <01 | 13 | w05 | o
2523 | 2-Pymolidinone, Lmethyl- CINO | 99 [ 872504 | <01 | ox | o5 | o5
2530 2-Monen-1-ol CHwO | 142 |2210479%6] 04 | 08 | 10 | 1o
3559 | Benzenemethanal, 4,4 dimetiyl- oo | 136 | 617947 | 02 | o7 <05 | _IZ
2604 | Acetic acid, 2-cthylhesylesier | CullwOz | 172 | 103003 | 02 | 18 | 11 15
26,49 "~ Teuadecane CraHuw 198 | 029-394 | om | 0o | w05 | 28
26.85 Undecane, 2,6-dimethy)- | ot JRE 17301234 02 | <05 | <05 'F E
2703 Dodeeanal Cuta0 | 184 | 112549 | 04 | 08 | 09 | 14
2811 -—-_-__1-:1|.y_1;e';>-_|;:r?u.m '"_(:..ﬁ._up,_ 184 | 1032117 l_.o—'_l_s_-:s | 90 | 126 |
28,25 Dodecane, 2,6,10-trimethyl- C)sH;z 212 | 3091083 | 0.4 | 06 | <os :.n<l
28.95 Tridecane CoHn | 184 | 6295055 | 06 | <05 | <05 | 23
4081 [ Diethyl Phthalase CuHuOs | 222 | 84662 | 12 | 21 | <03 | 1s
[u) Others | 670 | 759 | 698 | 573
= - Total | 2747 | 7325 | 5526 | s4.06

T K ERA@RAE TR FEE S -
P, 2 T o T B A B Y R -
A o BAG I MR AE 0.5 ppb -
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=
B C1~C4 IGAER -

AP A C AR BT U6 AL R
MEIEIRM C RO KREH R
- TC A ¢ JFSS5RD5000-103

B S A Ay T S AR, R X6 R ol a0

— - HMEE iR
EX] ) Bk | nO1 [ no2 [ No3 [ Nos
1 fo b Tk #F& |aF# CASNO,
| (min) prb | ppb ppb ppb | ppb
3.07 2-Octyn-1-ol GO | 126 | 20739-58-6 | N.D. | 0.38 | 0.45 | 045 | 0.60
320 Acetaldehyde CaHO 4 75-07-0 N.D. | 0.59 | 050 | 046 | 0.77
5.2 Acstone CsHO | 58 | 67-64-1 | 0.45 | <0.10 | 0.12 | <0.10 | <0.10
7.04 n-Hexane CiHis ®6 | 110-3a3 | 0.26 | 012 | @12 | <0.10 | <0.10
.67 2-Butanone CalsO 72 | 78933 | 017 | 013 | 029 | <0.10 | <0.10
577 Ethyl Acetate CaHsO: %3 | 141-78-6 | 0.956 | 0.66 | 0.45 | <0.10 | 0.45
[ 9.18 4-Amine-|-butanol CHuNO | 89 | 13325-10-5 | <0.10 | <0.10 | 0.12 | <0.10 | N.D.
9.54 Hexane, 2-methyl- CCaMin | 100 | 591-76-4 | <0.10 | <010 | 0.19 | <0.10 | <0.10
9.63 3-Ociyn-1-ol CeHuO | 126 | 14916-804 | <0.10 | <0.10 | 0.44 | =0,10 | N.D.
9.91 Hexane, 3-methyl- CiHis 100 589-34-4 000 | 008 [ 034 [ =0.10| ND,
10.33 Benzene CiHe 78 | 71432 | 055 | 045 | 038 | <010 | 0431
10.49 | Ethane, 1,2-dichloro- GHCL | 99 | 107062 | 012 | <0.10 | <0.10 | <0.10 | N.D.
1084 Hexane, 3-methyl- [ 100 | s89-3d4 | 0,13 | 025 | 0.36 | <0.10| 0.10
11.44 "‘“:::fh";';:’n’:‘;“;’c?:d“ C3HLOs g8 | 2258426 | 013 | <0.10 | <010 | <0.10 | <0.10
12.01 | Cyclak methyl- CiHis 98 | 108-87-2 | <0.10 | <0.10 | 025 | N.D, | <0.10
14.40 Toluene CiHa 92 | 108883 | 3.55 | 571 | 437 | 243 | 343
16.17 Acetic achd, butyl ester CaHitn 116 123-86-4 4y | 0.46 0.19 | <0.10 | 0.42
17.75 | Benzene, 1,3-dimethyl- CiHuo 106 | 108383 | 023 | 029 | 030 | <000 | 042
18.03 o-Xylene CaHio 106 | 935476 | 071 | 088 | ND. | <0.10| |84
18.64 p Xylene CaHio 106 | 106423 | 0.24 | 0.34 | 0.12 | <0.10 | 0.60
22.10 1 CHi©O | 106 | 100527 | <0.10 | <0.10 | <0.10 | N.D. | 0.19
2273 4‘_‘(3"1“_":2“!"13,;"““:"’5'; CiHis | 136 | 5989-54-8 | ND. | <0i10 | 051 | <010 | ND.
2374 | 1-Hexanol, 2-ethyl- CiHpO | 130 | 104-76-7 | 222 | 0.14 | <0.10 | 14.08 | 0.72
34.08 | Hydroxylamine, O-decyl- | CioHnNO | 173 | 20812-79-1 | 0,08 | 0.51 | <0.10 | <0.10 | 0.13
25.54 Nonanal CoHis® | 142 | 124-196 | 0.25 | 0.21 | 0.20 | <0.10 | 0.15
28.19 2-Decen-1-ol, (E)- CiHxO | 156 | 18409-182 | 0.45 | 043 | 0.57 | 012 | <0.10
28,97 acid C:HiO: | 122 | 65850 | 0.13 | <0.10 | <0.10 | <0.10 | <0.10
3330 | Phthalic anhydride CyHiOs | 148 | 85449 | <0.10 | <0.10 | <0.10 | <0.10 | 0.37
Others | 23 | 1& | 28 | 31 | 23
[ — “Total | 11.72 | 11,60 | 1049 | 19.72 | 1095
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sz;r;] Fmy FFR % CAS NO.
(min) . ppb ppb
397 Acetone C3HgO 58 67-64-1 0.14 <1
4.49 Pentane, 2-methyl- CeHia 86 | 107-83-5 012 2.82
492 Heptane, 2,2-dimethyl- CyHazp 128 | 1071-26-7 N.D. 1.67
543 n-Hexane CeHis 86 110-54-3 024 3148
6.23 Pentane, 2,2-dimethyl- C7Hys 100 | 590-35-2 N.D. 0.56
6.42 Pentane, 2,4-dimethyl- C:His 100 | 108-08-7 N.D. 091
657 | Cyelopentane, methyl- Gtz | 84 | 96377 | <ol 1.23
T2 Ethyl Acetate CaHs0n 88 141-78-6 0.35 0.40
7.82 Hexane, 2-methyl- C7Hjs 100 | 591-76-4 N.D. 3.75
8.16 Hexane, 3-methyl- CiHis 100 | 580-34-4 <01 4.07
8.66 Benzene CsHs 78 71-43-2 0.34 1.00
9.09 Heptane CiHy4 100 | 142-82-5 <0.1 135
12.66 Toluene C7Hs 92 108-88-3 1.28 2.10
12.85 Octane CeHu | 114 | 111659 | ND. | o041 |
16.29 I-Chloroundecane CuHz2:ClL | 190 | 2473-032 | 0.18 1.81
21.88 | I-Hexanol, 2-ethyl- CiHiO | 130 | 104-76-7 | 695 418

Others 020 1.80

Total 9.77 29.76

B U EREAGRARFRAATFEE oINS -
R B A2 B AR B e
Ao AR R4 R E 0.10 ppb -

P12



TOPWRLL

www.topwell-pes.com.tw



