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PR S 5 A VAR AL 25 A B AR, LA 4 J A L 46 I8 1) 484k ) AR
B Na .0+ AL H K0+ 446 AT CaO+4a Ak Bk MgO+4afL Bl Ba0) /- BT & & KT
18%, HFARA AR i L 4B A (Mg A1 Ca0) & B T BEaAs, Wid:
JBENY) (Na.0 F1K0) & BAL T B (& D.

1 BB, BRI EReREREY (%)
H4 wER  EW (RRE) AN (XREMEET YD RIS
SiO; 55-70 45-48 41-53 38-52
Al,O4 0-7 12-135 6-14 5-15
B,0s 3-12 — — —
K,0 0-25 0.8-2 0.5-2 0.3-2
Na,O 13-18 2.5-3.3 1.1-35 0-1
MgO 0-5 8-10 6-16 4-14
CaO 5-13 10-12 10-25 20-43
TiO, 0-05 2.5-3 0.9-35 0.3-1
Fe,0; 0.1-0.5 — — —
FeO — 11-12 3-8 0-2
Li,O 0-05 — — —
SO, 0-05 — — —
S — 0-0.2 0-0.2 0-2
Fa — 0-15 — _
BaO — 0-3 — —
ZrO, — — — —
P,Os — — 0-0.5 —
Cr,03 — — — —
ZnO — — — —

R HARZ DAL IR AR S BRI AR IR I R AR o

BB R s IR EE DY 400°C, AN 820~870°C, WMDY 600~
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A Fi ] Ee G aE] e
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G TWA, 400 }% :J% ﬁi /’l{q E
C——ARERNERE S R S
£ J8] S e f e 1)

2.4.2 48

2. 4. 2. 1 BRI B ER MV B fki 7K P

5 EAN AR A 4R B IRAA (18/mD) UL, FTA AL A 2 i 41 4
TR EACFHEC (<1f/mD); 5RESBEEFREZ Bug/n’) ML, RF
FT00 T L R H R ] A 4 50k 2B o Bk 2 K F 29 > 3mg/m” (5% 3D

3 Al IR 0 AL AT S F S AR IR FE AT A IR FE K
=EDA HE FE | AR SRR YRR
i h) (mg/m*) (fimD
B\ "H | BE | BIRE | FIRE | HIRE | FKRE
A il
B G K ikis T H ¥t 2 8 40 1.40 1.40 | 0.003 | 0.003
HaET =M iskE | 4 | 12 56 7200 | 6.72° | 0.080 | 0.074
H T —MEaEE | 2 | 12 56 1.50 1.40 | 0.021 | 0.020
[ 4k 4 T —MrTiskr | 4 | 12 56 2.32 2.17 | 0.043 | 0.040
FS it 56 T —“MrTisk | 2 | 12 56 1.75 1.63 | 0.031 | 0.029
E=HN H¥t 2 8 40 1.50 150 | 0.012 | 0.012
iz T sk | 2 | 12 56 2.50 2.33 | 0.021 | 0.020
B 1k
B G K fkis T H It 2 8 40 0.25 0.30 | 0.004 | 0.005
TEI ) VUt =iz | 3 8 42 0.53 0.56 | 0.005 | 0.006
AT TP =iz%: | 2 8 42 0.83 0.88 | 0.008 | 0.009
T (B VUPt —iz%% | 6 8 42 3.00 3.15 | 0.020 | 0.021
B8 itk 56 T H 3t 2 8 48 0.42 050 | 0.012 | 0.015
Ll e L VPt =iz%t | 4 4 21 0.56 058 | 0.017 | 0.017

VE: T E AR A SR R A VR EE Smg/m

2. 4. 2. 2 AR BRI EA K

SEANE R A 4ER E IR (1f/m1) AHEL, 12 D Ak 282 B T H A1 JE
Pl () A e BOR K> 10 /ml, AR KA <L /ml. 5HEBHDETFIRE
(3mg/m") AHEL, JUFATA B — 2354 5d A 1) H AT R A i) ok 20 il 2K B /K1
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¥ >3mg/m’ (F 4),

R A TR AR ) B AT B HL o AR EE AN AT AR L KT

LA P BE | e MARIRE FHRWRE
Al (h) (mg/m*) (fimD)
¥ 8H | BHE | B¥ | AR | HEK | BK
B B B i3
C il
IHERHAE T =HETiE¥ | 2 | 12 | 56 | 1068 | 9.96 | 0.078 | 0.072
&% T WPt =izf | 1 8 42 0.98 1.02 | 0.024 | 0.026
1#L % WPt =iz% | 1 8 42 0.43 0.46 | 0.010 | 0.010
2B PRAE T =¥E—iE¥ | 3 | 12 | 56 | 832 | 7.77 | 0.053 | 0.050
2L % W =is# | 1 8 42 0.63 | 0.66 | 0.007 | 0.007
B G H¥f 1 8 40 2.38 238 | 0.011 | 0.011
HT H ¥k 3 8 40 | 442" | 442" | 0.484 | 0.484
ez T H¥f 3 8 40 1.41 1.41 | 0.050 | 0.050
E=HR HF 2 8 40 1.88 1.88 | 0.184 | 0.184
N#HET H¥E 3 8 40 1.30 | 1.30 | 0.068 | 0.068
AN PSR T H ¥ 4 8 40 | 1297 | 12.97° | 0.460 | 0.460
INRHETT 46 T H ¥ 2 8 40 | 18.12° | 18.12° | 0.120 | 0.121
JR T H ¥t 1 8 40 1.02 1.02 | 0.088 | 0.088
D 1k

I#EE A% T =PETiE¥ | 1 | 12 | 56 | 345 | 294 | 0.335 | 0.313
1HZR BRI T =HETiER | 2 | 12 | 56 | 464 | 433 | 0562 | 0524
HEBIREESE T | =3F 8% | 1 | 12 | 56 | 53.50° | 49.93" | 0.801 | 0.748
ML LT =¥EaEi | 2 | 12 | 56 | 860 | 803 | 0.973 | 0.908
282 TR T =i | 2 | 12 | 56 | 1285 | 11.99° | 1.157" | 1.080"

VE: T IR E AR VIR (3mg/m'), 8 H [ A 2 T AR R R PR AE K
(1f/ml) ™,
2. 4. 2. 3 SMAFERE S A ETHEORE R 5
R A RIS R R IR 5 A 4T RO B3 B IEA OGOC R (P<0. 05),
3 IO AR B 2 T R e I [l ) P B e o 22 T S R RO R S 2 i Y
e RE (B UK. BB R E RER IR TR EUth &AL y = 0. 0051e™ ™
(R=0.4189, Kl 5), &M k& R B & K2 T R B y=0. 0146x" ™"

(F=0.5069, & 6).
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XFAN[R] b 5757 Bl B MY R KT HEAT DN E FI VAL, 2 SR AR A P Al 2
TR 2P ETHEOR AR B A2 o Rk P AR AT s, 110 2 SCE A A A
Al S AR R AE T BOR AR B B EIRE R R R SR b, HBIER<S
pm,  KE>5um, KARH>3: 1A NN GEAERS, X T NG L4 ki
FAMEARLYE, BRI AR T BOR BEACT UK, (B b B sk BT g
oo B A MR AT BORE B SR B RIR S R IEARSS, (HMRKE
ZIEFFIEE E R BIER AR, P e ARG R AN B 0 T BB . A, K
& AT A o A2 o B R R 5 ] A U S R NI A ) 2T A 48 TR 1Y
KB AT o

2. 5 STERMV N f R Tl

2.5. 1 AEXIT
SR FH T JEGUE N B0t 8 % T AR W T AT 70 W A 45 A 5 2, Tl b i 42 1
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FERap SINEANIEE S IV YR 3 VA 20 S /S0 B AV 0E 50 1P S RSB S A LS R <9 4
ISR AR, LA i A Ak KT 55 30 m S £ R RN 2 ] PR 2R R

2.5. 1. 1 FF5Txt %

(1) FEARRAL T

CABABIE FORE AR B (0 il SO AR AT REAR B A B, WAL 1.

n:(za\/ﬁJrzﬂVpOioerlql)z ................................................ (AR 1)

(P~ Po)

W 25 P MR S X IRALOBUN RIR R, p AP RIK R KT
BME, q=1-p, z, Mz, AFMEESSA T (B MEMEA o 58 BT
X B IEAAR & Z FE (0. 05 10, 10 B 7405108 1. 96 Al 1. 282), DAAlizhREfE
NEESRNR, % B £,=15%, £=5%, aH 0.05, AHL 0.01, M| n ~180
N, RPEzfildH FIxT A TR =1 4E 5 %7 180 Ao

(2) INFIHERR bR

PRUT KA NG T4 A7 A A8 AR WP R 0 DA S B WA e R I B, 4%
fuh ZEL (R AN G R SR i HL % = 1a (9533, FEHERR B fd o 1 A LA 2T 4k
W] eI IR R G R DAL E R, AT IR SR RN | i — R
JRE M TN B2 R TH 4~ 1~5a 1. 6~10a 41, >10a 415540
AT A3 AT o AR B 22 Ak N 36 7 P T 4 40 FA0 Xof 13 ORI MRS (¥ e R R i), 42
HHIIZIANXS G B AL T HMCRES (155 303+ He i 2H 47 F A o e o ) 2ok 2 it e
WIE, oy NEAA (<bmg/m’ «w). A (5—<10mg/m' » w). mifihil
(>10 mg/m’ * w), IZMFEARTE 3 N<la LM >1a 2, BATEHTHT.

AT A 32 BT IC R 22 38 2 M g RE A o (03 Ak 75 P 4 oM T AR DRy bk
HE, PR R AR IRAR . AR VERE L, HLRHERR SR8 S b A AR R o

R A KPR BRI S AN A 2 ok g | I TR, xoh B T
NIBARESRA s, PRI, W3 A7 A TN ah kR A fid T e 58 () o 10 I
BAE A AL IR RRIR 2, T NIEA € AU ARSI« A WA HEA, 6
] RESR AT KB R4 Ak, REBRIARSE R R BRI, ERTTEX Rk
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P L2 B — e RE], AFAEREAS AN 8 I ) L
2.5.1.2 HHBFE

(e ik s ST R BRI S MR AT VR A 7 Ao lb 2B g L R ] B SR AN
FLeE R A L BRAR IR (i R B BERE, IR IR ERBTA 0 B R A 1S L o

XA O RBAT G R E, AR NO2ER (R Rk, 150
WL #AEFERED, WL SLAEMYR fa o el s, TARE] AR A A AN [,
AN NAEFT BB 1 i BB 0, VRO, BRAE S SRS IR, DA S
RG0. BMHES. BOPATHR SRR o 1A AR IR 5 2, R 5 T A A
2 g HIl A RIHE

2.5. 1. 3B R E

#2118 GBZ 188-2007 (HANVAZFREIE I BOARMTE) (st B AR, X Hefh T
AT BB B S AN HRRE 5 A A DL At S T R, W AN F A A H
PP £ BT IREIEIE T REREAG . 8558 L MR PEIR 28 L HE b s e ¢
ZERE RN 2 55 . M@ S DI Re I E fe AR A H I ifiE R (FVC). 3 —FPH I
A& (FEVL.0) UK —FZF (FEVL.0 /FVC), & Tifatnis LLSZME & e
A RN AT 00T, LI BRERS . PR B AR E M, 24 FVC%<<80%
0 52 N PR PR IE S T BERERS . FEVL.0% <70%¥ 1 5 BH 26 14 38 S Th RE Fhs 5
FVC% <<809%71 FEV1.0% < 70%H} 5 ik & P S oAb, JLATsbnik i
(H BRI SL ALY 0 288 GBZ 20-2002 HRMY 3% fi v B2 28 12 Wb )
HLCHRBEEY AT HE

2.5. 1. 4 G4t

AL R EpiData 3. 1 #HATHIESN, I SAS 9. 1 BAFHEAT Ge it 220 M1
5 R VORI AR PR AR B O 34 A0 AR FH IS8 (x) RbsifE 2 () HEATHEIR,
IR R BER T ¢ KRB BI T 22 0 M7 s 78 M BERE b (5038 B b R FH A F EL 1B AT
ik, HEELBCR 2 K6, R Logistic [BIHBHTZ IR M, /A EH
A P I BDRER 2 ARG, FR AR AR BB [ 47 P 10 BORL R F BRI e 14 S 8L
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K6, FeFr i 2H 18] EL AR H Wil coxon BRAIA I, 2 2H EL e K Kruskal-Wallis
HAGES o KRB BT iR =0, 1. 8=0. 1 fENFHE, HRBHEL
a=0. 05 {E N IHE

2.5.245%

2.5. 2. 1 A LR MBUR/ER
WeAR BB fiieos T 3993451 5 451, 35 1 B AE 212 IR 53 Joid R R 5 12 I L AG) 12
HoiRA AN 2 1. AR LB, DA 2 B, BB AR ARG I <RI
TRATE 10 A E (R B)o ARUEERIMRE . k0] By LA A L e R i 49
% 5 RIS B

k| I €D BRMbf& S fl 52 Wi 2 Wi ]
Il 1 % 44 ) FIL 11 F a1 3 200711
AR 3 4R
EWHRT HUET 9 4F
Jpi el 2 % 55 WU 41 3 & RAAN T 3 200709
KT FP T 11 4
ERORR)EP L5 A

EWHRT P 16 4

Jpifel 3 % 52 EWHRT HUE L 10 4 =y i AN 200711
ENRR)AERI T 1 A
CERE T 6 4

Jpi 51 4 5 50 FERRER S BRI T 10 4F VRS T 1 200710
AR B 12 4F
AR BRI 9

Jpifel 5 Z© 41 BY)L 4 & ey it 200608
ARl R 6 4
ERRR) T HET 9

— R IR BT AS WTIN F AR -

SEBIEAR E AR A 2R 1 AR R SN E R 44 5, B
MRl ” JRIEER, (BN SN AT & T 48 AR BUM T 4E A i) % 20 ] 48
BI321 AR B 2 B “BAmaa il 61 3R IN p/s ANAR, Mk

17



WA 1%, o34 3 X, SR (AR s Wibs i), & SV
KL SUR LA A, FFHERR LA 0 K SIS W < B AR B2,
T AR AR AL 3R B RS R AL 2 i B e e, TSRS IER, %
fih i Erm A, HakZ POl Bt & SRR 4, BRI, ASHE U VR R A A S
WEFEHIRL T 7 SRR P 50 AIE N IEA W) £ 2 26 20t HROLY 7% Ak 55 BT 4R A0 AR
MZ I FRIR IR, B IR WA R BB AT I A A TR o

[l A1 LT J () — SR JAT I3 2 T Hh A7 A 36 AR ot S I B 7T ek
ZREMBERE UL 2 2O AR f (At somi s et o, HAdR RZ KRB M A,
B P A BAT RSO AR S5 EE IR, DAL, A N BB 3 Ak 4 2
S0l AR 60 IS5 7 R B 1 AN 8 4, AR U 4 R O i — D W NG ) AF
AT YRR IR AL T 2R

P AR A E v A AR AR, TS PRREA &5 T
SAEMECONAEL, FHEUE R Y — B2 E bk 2 m B O R A, FRE BRI
W AR TE R, ERRSE E KT e 1 SR H IR R BABUAR 9, 45 R
NIER LT Y A5t N SUs RS A 2™ o TRk, EIBR e 78 40 (TARC)
HE 1988 4F WO BIEAT . A MBI VERES N 2B 28 (ATEBE \ZREoEY) Y, ALE
2002 XK HEH 5N 3K GEAKSEUEEERA L s

2.5. 2. 2 SR RGEHIRE

ERRREMLZL FVC%. FEVL. 0%F1 FEVL. 0 /FVCh B EMK T XHELA, HzE R
HA G782 L (P<0.05, 3£ 6. Hifm A 3 A [F #fim T e 2H FVC%. FEVI. 0%
FMIFEVL. 0 /FVChS# b, ZRWELG T ER L (P>0.05, £ 1.

6 B X LT S Sh B S 5 T b b (xS

2H 5 A NEL FVC% FEV1. 0% FEV1.0 /FVC%
Befid 99 84. 15+9. 09" 89. 75+ 11.57 111.454+11.98"
X e 20 141 91.754+10. 86 95. 74+ 12. 28 127. 40+9. 67

E: & KNG, SRR, TP<0.05,
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BT HRBA AR T L S A S S T B LR (X £ )

P TR R FVC% FEV1. 0% FEV1.0 /FVC%
1~5a 56 85. 11+10.07 89.04+11.74 108. 71+£11. 18
6~10a 33 83.1547. 34 92.21410. 28 116. 52+10. 23
>10a 10 82.10%8. 60 85.60+13. 97 110. 10+ 16. 84

AR A A PR A I8 ST RERR A % 28. 3%,  $RASPR 1 VEIE D R FRhs 2
FERRSURE T RERE ) E R (R 8, HMMAR BRA KB (7>0.05),
RS AR TR A R A BGIER (7>0.05, £ 9), SHEfl Tk RE&MHE-HAL

Z (P<0.05, £ 10),
8 R fuh ZEL 1 Xof FRR ZEL T 388 S ) e R e L o TR S0 %

MR PR 1 PH ZE Pk RETE
anl ZRAE AHC RN SH R FH FH R
) AN RO N SCYRPN - (D

Hefimd 99 55 55.6" 28  28.3" 4 4.0 4 4.0

X fEL2H, 141 59 41.8 14 9.9 3 2.1 3 2.1

Ve R R 1 SOEE A 1AEDL L, ERE TR E O 20 i1, FE. £ p% K, S5
MR b, ™ P<<0. 05,

R 9 E MRS TN PR <) RE bR S 52w 5 2 (AR 25 Logistic [21 7047

Waldhs 3 LUK EL A 36
Bl
b St Wald y? 78 Pl yiE Pl
A R i e PR A A 17.1018 3 0.0007
W -2.2246 0. 3722 35. 7289 <. 0001
W AH 0. 0461 0. 5692 0. 0066 0. 9355
HHE 0.8613 0. 5027 2.9359 0. 0866
WS MR A 0. 8182 0. 7299 1. 2567 0. 2623
A i i 12 i (SR 13.4258 1 0.0002
R -2.2051 0.2816 61. 3169 <. 0001
PR il 1. 2746 0. 3593 12. 5848 0. 0004

¥ "—O0R=3.577, 95%CI=1.769~7.235.
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R 10 PREIVEE ST BERRRT 5 E i i TR HIR R

Befih TH (a) Zhr NHL for % R H = / %
0" 141 14 9.9
1~5 56 14 25.0”
6~10 33 9 27.37
>10 10 5 50. 0"

TR TR 0; & P BRI, TP<oos,

AR N . PRI R XE . SRS 1RSI AR R P R 2 SR B vy et

H, EREFg%EN (P<0.05, #£11).
T 11 AFFERNL S % BRI R R Gtk

% n%9% B 0 g e P
H 5 ks N ¥ 7 % 7 2 S
WIS oo 25 e PR s BEF
%) (%) %)
b2 99 9 9.1 10 10. 1 3 3.0
o B 2H. 141 9 6.4 8 5.7 2 1.4
it S, I ] e JB ' U5
HY Y N > e 2R e R > e R
ISR oo PP e PR e BPF
(%) (%) %)
HefuhH 99 14 14. 17 25 25.2" 25 25.2°
X R 2H 141 2 1.4 19 13.5 19 13.5

&y Rk, SHIRALIHE, TP<0.05.
ENRAR A B R R R (7. 1% mTXRA (2.8%), HERLL
PR (P>0.05); FEAMZHMETEM R AR 1A (31.3%) M XA (5. 7%), %
HAG R (P<0.05, £ 12), BREMERIN, ErREZ RIS &K
=R (R 13).
F 12 m MR 2 50 B2 1 A L S RSP S A HE R

i[ﬂ “Hl

P B R P A R 8
2H 5 R
MHE  BRHE (W Ko H A R (%)
Hefih el 99 7 7.1 31 31. 3
iR 141 4 2.8 8 5.7

VE: 2y Kk, S04, TP<0. 05,
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R 13 A MR TR 5 S R AR Logistic [B]H

Waldhs 56 LR ELAG 56
Bl 2 2
blE S Wald y* 77 PlE ar: S PlE
BT -3. 6889 0. 7159 26.5519 <0. 0001 34.1760 3 <<0.0001
W A 1.5103 0. 8355 3. 2680 0. 0706
F=Lirs 3. 1583 0. 7694 16. 8514 <0.0001
WL 2. 1082 0. 9475 4. 9505 0. 0261

AMEmAHE T, BRI K ERBMLTNIRA, ZREFg %R L (P
<0.05, # 14),

R 14 ENH A oo RS TR R ) 4 1R] 2 A

BT B3 TS T MR 5 2
451 G 0k G G - T2 ® B £ Ol & % £
H KW H RO H KW 5 KW
Fefh 99 9" 3 0 94" 5 0 87 11 1 76 20 3
X HEZH 141 124 4 13 116 22 3 123 15 3 112 27 2

VE: PEfdL SRR LR, £ Wilcoxon FEATRRLE, TP<0. 05,

POIBAR AL FVC%AT FEVL. 0% 1438 e T Xt HE2H, FEVL. 0 /FVC% KI5
TR, ZFHEESH#E L (P<0.05, £ 15). HEAd 3 MAFEEE
TR FVCh. FEVL. 0%E L, ZRBTG 7R (P>0.05); (1~5a)
“ FEV1.0 /FVCR¥EUET (6~10a) 41 (>10a) 4, ZRARIIFEL (P
<0.05, #* 16).

£ 15 YRR B2 5 A 2L S T R S 5 W A H A (X £s)

2H 5 A NEL FVC% FEV1. 0% FEVL. 0 /EVC%
B2 98 99. 43+17. 78 105. 61420. 28" 115.06+8. 87"
X e ZH 100 92.114+11.37 96. 86+ 13. 66 128.94+10. 85

e & KNS, 5XFIRALELEL, TP<0.05.

% 16 BmhR B b AR T4 U 2 S A S S T LR L (X £

TR 2R A FVC% FEV1. 0% FEV1.0 /FVC%
1~5a 27 102. 26+ 17. 40 98.744+19. 92 108.85+9. 33
6~10a 12 95.33+13. 41 104. 92+20. 72 116.9249. 47"

>10a 59 98.97+18.75 108.90+19. 89 117.5247.12°

e BHENN, 5 (1~5a) ki, “P<0.05.

Bz fl 2H BR ) 1 8 ST RE RS AL tH 2R 14. 3% (R 17D, SHME. W, B
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F S W M 052 I TE B (2>0.05, 3% 18), Sl TRk 2Lkttt
Z (P>0.05, £ 19),
2R AT B IR B A 2E RN X} BE 2 Rl 14 388 AR T e RS RS H SR R R R

2 M A PR Al BH 2E 4 TRA
451 E&f A WE Rw Rl BW o M SR K
o % NE (%) NEC (%) N & o)
Fefil2H 98 40 408 14 143 4 4.1 4 41
X} 2 100 49  49.0 8 8.0 4 4.0 3 3.0

R 18 BHAA A Ak TN PR A S DD RERRAS R A 3R K AR 26 Logistic [A1J5 734t

Waldke 56 LR LG 56
A
b1t SifE Wald y2 /8 Pl iy Pl
AR B A i 34 AR 7Y 3.9182 3 0.2704
R -3. 1987 0.7214 19. 6606 <0.0001
W ATH 1.2292 0. 8428 2.1272 0. 1447
I 1.2128 0. 8264 2.1538 0. 1422
WM BEEEAE —0. 7939 1. 0227 0. 6026 0. 4376
AR 3% i A AR R
g el -2.0794 0.2261 84. 5597 <0.0001
19 FR#EIMIES TR RS 5 B AR B TR ) ok R
B T# (a) A NEL e N E R (%)
0" 100 8 8.0
1~5 27 3 11. 1
6~10 12 2 16. 7
>10 59 9 15. 2

A TR B TN 0,
PR ISR e 2 g 2L PR DRI L SRR O A R e TR IR, =R
WHRAEg %3 X (P<0.05, #* 20),

20 PEIENREA L 50k B I R SRR LA

% Wk PN e SR A e ik g IR

Hul WA AN KBHE FHMEN Kotz FHPEN R
# (%) # (%) Bl (%)
P 98 9 9.2 15 15.3 3 3.1
X HEZH 100 7 7.0 7 7.0 1 1.0
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P S5, IR R ¥ IR E BRSO

ek n FHEEN R FHMEN R R FHEN  AHE
E1 (%) 0 (%) Al (%)
BEfh e 98 12 12.2" 44 449 46 46.9
X B2, 100 2 2.0 19 19.0 19 19.0
VE: 2y KR, SX4LLE, TP<0. 05,

PRFS RIS I B R A R (7.1%), m TR (2.8%), ZERTLT
FRN(P>0.05, % 21); FfbZE 12 1A 28 i tH 38 (52. 0%), & 1% HEZH (5. 8%),
3 ARG E L (P<0.05, £ 21), FRIGIERHAIZRAL, & AT A8 52 S 3L
BHEERm GR22).

21 PEIEMRFE AL S X B2 S PR S 58 A MR A8 A H A AT
=% (AL
ZH 5 R HL
g KR G 2 BHE D
Fefimed 98 7 7.1 51 52.0°
o B 2H. 100 4 2.8 6 6.0

VE: 2 7K, SRR, TP<0. 05,

22 MBVEMR 552 R R I AE SR Logistic [\IH

Waldi& 4 LUK EL A 36
Bl
blE Sy Wald y° /& Pl yiE Pl
A5 B A e R A A 61.5864 3 <0.0001
g Vel -3.9117 1.0098 15. 0060 0. 0001
WA 1. 7370 1. 1146 2. 4283 0.1192
I 3.7736 1. 0435 13.0761 0. 0003
WP FRR  -1.1933  1.1899 1. 0058 0.3159
A B R S AR A 60.3999 2 <<0.0001
el -3.1667  0.4887 41. 9966 <0. 0001
M KA 0. 7294 0. 3795 3. 6938 0. 0546
PR 2. 9547 0.4795 37.9795 <0. 0001

ST IEr R A RN SN R N |32 ST PR N da st SO P i G
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HESHTCG TR (P>0.05, 3 23),

TR 23 IR A AL 0T TR L £ A O RE R 4 2L 18] 7 A

&t 598 It B i MR e

AWML ZEE e w2 w B2 B OB & B OB &
I H R W R H I

P e 98 85 7 6 79 14 5 83 12 3 71 18 9
i HE 4 100 90 9 1 83 14 3 89 8 3 80 19 1

gi b, RIS PP R G0 0 A, R S SUIE S
ThRESAE , RAE R RR HIVEE I RERRhT; $EfhE n] BRI GE AR , RERA
MBI R o A AT EOR BRI, RO SOk AR R IR B R A
fii, T 5T S R T RE, EERBUYIRHIVEE I RE RS, SRRl
oy ARV AT v AR A oxt i E < REA5E 35 1A RO L 43 fi SRR 7T Y 3 3
LHESL T

2. 5. 2. 3 RIE&/EH
TR AR, Bt 2 A RN 10. 1%, 580 R Efil/K-F 228
PEHEILR (P<0.05, 3R 24), S TR RBME (7>0.05, F 25),

R 24 FEROMERIBANE Bz R 5 A R AT 2 M o M

Bl P RN for HH 2K K (%
Rz 40 2 5.0
il 50 4 8.0"
il 19 5 26.3
it 109 11 10.1

VE: 2yt s, TP<0. 05,

R 25 R PR B 58 5 A R A TR (1 S

i Tl SH B it % fi i (%)
<la 31 2 6.4
>1a 78 9 115

TEENR e, MR R AER (54, 1%) mTXIRA (11.5%), %
BEA G EE N (P<0.05, £ 26), {H 3 ANMEM/KFIEALR 2 AN TEs v
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o pl b, Al Az gt m X (P>0.05, & 27) .

% 26 AR 5 X R A R R R R IR b B
WE /R 7 ann
2H 5
N MR (%) NBC MR o AN# MR Co NEC R (%)
Befis 50 45.9 31" 28.4 28" 25.7 109 100. 0
KR4 92 88.5 9 8.6 3 2.9 104 100. 0

e A S HRA RS, 4 Wilcoxon BEFIRGE:, “P<<0.0001.

R 27 AR AL B IR PR IR (1 21 73 H

B’H /R G At
45 A e He) A EE Ha) A EE Al e
N N N N
%) %) %) %)

FefisK~F- 20

fiCHE A 20 19 47.5 10 25.0 11 27.5 40 100. 0

A 2H 21 42.0 15 30.0 14 28.0 50 100.0

e Al 2H. 10 52.6 6 31.6 3 15. 8 19 100. 0
Befuh 0% 40

<la 16 51.6 8 25. 8 7 22.6 31 100.0

>1a 34 43.6 23 29.5 21 26.9 78 100. 0

ERREE AR R SE SRS R (12, 8%) T ATHRA (2.8%), ZRAA%IT
M (P<0.05, 3 28).

cilcs

2
=

K 28 Ml 50T I ZH G5 5 58 R £ A A e A< By

B g A FH R 58
ZH 5 ZRHL
g KR (%) & R
B 109 14 12.8 1 0.9
X e 2 104 3 2.8 0 0

VE: &yt R, SxPH4IHE, TP<0.05.
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E R AR A AR (42, 9%) s TXTREAL (26.5%), Z= 57 B A G
B (P<0.05, 3R 29), {H 3 MNEAI/KFIAEAT 2 ANE2fih 15 40 55 75 bL#

ERBTgiEE X (P>0.05, %£30) .
% 29 ‘SRR 5 ot A A IR EERE IR HL AR

WH R 7T &1t
2H 5
N MR (%) NBC MR o AN# MR Co NEC FECE (%)
Befdl 61 57.1 33" 30.8 13 12.1 107" 100.0
XHHRZH 75 73.5 20 19.6 7 6.9 102" 100.0

Vi Hfbdl S0 B EE, 4 Wilcoxon BRAIR S, "P<<0.05. “—HEER T VIR AN Bt £
RAFT] e 5 EEHRFE AR 1l .

%% 30 ‘A M b 2 PR ) S 4

Es] /R Z it
| IR T4 R LE AL T AL
N N/ N N
(%) (%) (%) (%)
ek F
{IRE 2 18 47.4 15 39.5 5 13.2 38 100. 0
Rz b2 29 58.0 15 30.0 6 12.0 50 100. 0
e il £ 14 73.7 4 21.0 1 5.3 19 100. 0
Pl T
<la 16 55.2 10 345 3 103 29 100. 0
>la 44 56.4 23 29.5 11 141 78 100.0

TEYZIEAR A, Bk e By 28 46 2R 6. 7%, 5B ES A ok 2 B fl K P
ToRBEME (P>0.05, 3 31), Sl TEIN BN (£7>0.05, % 32),

R 31 FEM PR Bz 25 B A AR R T K SR

Pk P 20 RN £ 2 R (%
IR FE b2 81 4 4.9
i 38 4 10.5
&t 119 8 6.7
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2 32 b A B A% B SRR F Ao T B SR B 23 M

Befuh TS W4 2R N B 1 F % ()
<lafi 28 2 7.1
>laff 91 6 6.6

B AR B A 2 1 B R EEFEAR I R AR (38.6%) B TR (6. 7%), ER7

HAGH R L (P<0.05, % 33), Hrdefize (60. 5%) & T4k (28. 4%),
RABG RN (P<0.05, F£ 34), {HAFEM TR K2R LS5
B (P>0.05, 3 34),
2 33 PUIHARHE AL -5 0T BE L R e IR L

Y

R

WE fHR 7T ann
ZH 5 . 4y R bl . F R b . F R b . Fa R
A (%) = (%) = (%) A %)
BefohdH 73" 61.4 28" 23.5 18 15. 1 119 100.0
STHEZH 111 93.3 6 5.0 2 1.7 119 100.0

TV 5B, 24 Wilcoxon REFIREEE, “P<<0.0001.

R 34 BRI ARLE K PR REIR R ZH 70 By

B /K 2 Eit
20 5 4R 4R 4R 4R
253 ¥ *ﬁ(ﬁf)tl: I ﬁ(};iz)tt I *ﬁ(};iz)tt I *ﬁ(ﬁf}tb
R /K -FIEAH
fICE 2 58 71.6 16 19.8 7 8.6 81  100.0
Hh ik 2 15° 39.5 12° 31.6 11" 28.9 38 100.0
B T84 T 41
<la 17 60. 7 8 28.6 3 10.7 28 100.0
>1la 56 61.5 20 22.0 15 16.5 91  100.0

s AR S A L, 2 Wilcoxon BRAFIERES:, “P<<0.05.

P IR IR G I SR 2R (5. 0%) & TXHE4 (2.5%), (HERLS
B X (P>0.05, % 35),
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R 35 BN AR S0 IR G5B A AG R b

2H 5 SR Fa A K E
b2, 119 6 5.0
o BEZH 119 3 2.5

B AR FE I R AR (37.0%) w4 (21.8%), ERAFSTHHE N
(P<0.05, 3 36), HrefmsH kAEZE (55.3%) & TG4 (28.4%), ZRK
BAEG %m0 (P<0.05, £ 37), EAFEM AR NZERE LT m XL

(P>0.05, % 37),

R 36 BIE MR IR S X A IR REIR PR

i3] WE fHR 7w &t

M MR G A MRE (o A BURE (0 O FIRE (0
B 75 63.0 25" 21.0 19 16.0 119 100. 0
STREZH 93 78. 2 18 15.1 8 6.7 119 100. 0

e A SR LR, 4 Wilcoxon FRFIARSS, “P<<0. 05.

R 37 PR AL IR IR K. 2H 20 B

BH /K 2 it
HF h) i ] i ) iR A5
Hl K *ﬁ(}i/iz)tlz K 7]"](}322)!:[: K *ﬁ(};iz)tls K *ﬁ(}jf)t[:
Hefl/KF
IR Sk 2 58 71.6 15 18.5 8 9.9 81 100. 0
Hh R 2 17 44.7 100 26.3 1" 28.9 38 100. 0
Befoh T4
<la 20 71.4 5 17.9 3 10.7 28 100.0
>1a 45 55.5 20 24.7 16 19.8 91 100. 0

T AKHEARE S R 2 LB, 22 Wilcoxon BRAIRES:, TP<<0. 05,

gi b, R NIEN VLT 4R 28 AT BOPATIR A HUSMAE ROA N, $fih o ] H
Bz SR FE AN R FE SR, FT 51 ee Ad k RJA R MTHR S5 1 58 FE A IR 2T e 1t
HOREE . et R IR LA MR 55 3, S PRI Bz 2 AR 45 58 1) A0
W TR AT o BRIk B PR IR L BRI 57 3, SR # i



Hor 242 o IR JEE v FRD e A T 2 JER AR IR 5 B 18 SR J0c VD B fid B A 42 Bl iR E AR
IRV OV VS T

2.5. 2. 4 (RPN A% 2

I bR, SRR NG V)T L AR XS WP SR G R SR, R R AR
G N A R S BB RO o BRI, 58 AR AR NIE T M)A Y2 R IR %
P R AL P B ) S B 08 L = 2 PR T ML s 2 PR A IR 5 I P A 1

XTRFIRIE R 12 25 B AR <3pm, KAEE>5pm, HKARH>3: 1 444K,
A NS EAR > Apm B BAR AT 4E R R TN R

2 L8 B NG ) £ A 2 TR 1 R B A% 2 44 1) e R 43 7 = B 0 B B TR
ZE IR SR Y PR SR A2 T IR BE A g N TR ) 2T 4 8 FAR R A 5 i
BRAEA EZRA . T AR B8 D, Todind e 5 HRME R Aok P (1 7 & - )
RERFR s AR T B R FE AR FE AR, e e B A6 2 LRI R /D, I
SEPERAT BT, DRIE, TEERT NG AT ) 2 4 26 A AU R L ] e HR MY B fih B
fEI , L FERRAd MR Witk B2 R A A NEH AT 44 i B B 1) 7K - 1Y
YR . MR A A e ik 1) SR AR R B KT, B R Al N 53R A IR Al (<
5mg/m® « ). HEfiiH (5—<<10 mg/m® « ) AiEiEfidd (>10 mg/m® - &),
2 R v ik 2L ) A P RIS B A AR B, G S M A L e P R U e B 56
TE5EMEREREKFERMEEHRR, WEEFRMNE-RMXER, L8
MR RBEIREEREHIZE 5Smg/m® LT, HRMEREHIE 5% UK. ik, R
RENET WA 4205 28 LA VPR E MR IUE 5mog/m®.

AHIF FEUSER 215 5 A AT AR M B A A 5 ) B i 491 4 451, Herp 2 Bl g2
Wioy “Hafin B, AEAE AR /KT IRV i 28 PO S50 i A0 i 55 A2 B3
HATE 7. BRT H AT AR KR 80 b, HEE 4EA A R RS2 b M A 78 20
DR AR S LT HE A AE F VR U5 H NG 2T A 28 R B2 e £l P A o

AR 1A N G&E ) £ e 26 P o Fii i LD e < WP 2R Gtk BA
Fodge s WHER IS PEAE BEZm0 . RIRPIR R GUREAR (RO s Wl o sl S ne AT %
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Mg S« IR DR ME « JRE BURI BT ) A AR (S BRZE . L. WA
P R] RE A2 PR 20 5 06t IR AL 2 A AR AN R DUR R S5 A R, i e e 55
FAMENENA 5 7] g 32 BN P AEAT D ZCAEAEROE LD 2 (5200, R, XS
TEAR RS AN BEAR . B FTIE I, EORBR M) Pl < Th RE Ry S M e, (H
H T BRATE 1 20 (0 B T AR B I B RTER Ak A A BEORE, TEik3RAS tH IR it
RTDRERAT HUHERA B SR 2% 5, TCVA Al 5057 53 B SRR AR, HE A7 e 57
B WA VERSF M. K, Toikt B AT S st AR A ki #4E R
[ VRS NG AT VD21 248 26 FAhs B 12 fid 7K T~ 5 BR 1 2 38 A< ) E R 1) % %
BB A, RECHARNRIRE TSR AR, BB T 30 4~
35 £, FIRMERIEHIAE 1%87 0.5%LA N, (B DUMGE D BRI HEAE g b sk
Z IR F b o A ARSI DD e A R NG LT 4 DL
A 1) 2T AR A o
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SAFER (MX) MAR T4

W Bl BRay T2HZ0 (TLO). T TAZHEL (WHOD . [E Bdi il iF 85 0 (TARC).
EBR b 5 2 A RE (TPCS) BRER (EUD. SEE Y 55ME0#E (ATSDR)
S5 [ o H S A B 200 NIE AT W) AT 4E D HOR A AR LT AT 4l i, AL 4b
HROM b4 ik PRARL A JHC 2 1] 33 BH S5 SCHR BT K)o 0 5 BRABAH DR B 2R 458 X AR 4k FERR
T K2R o2 BN AN IR B BRABLAE . BT (1 £ B 2808 S5 AT 40T

WEFLREH, BIEME . AR AR B 1 o A A ) S M BB AR, BRAEAE
—EMZER, H=FERE—EZR XD B2 23] e bR 8 A8 R /N I BR
(ELAH o 1 4R THH0AR B2 PRABZ H AT B b3 A 4 B0 NG ) 21 2 4 P i PRABL O
B, PRAER/NEEDY 0.5-3f/ml, EFAERLE 1f/ml. BRI, B2,
G L SEEIHIE T AR BRAR I AE Dy BTN TE o BRARL IR 1) B A 2T 4
X JHRAFIURE ey LB A o

ANFE 2 (HBIX D) DI LT YE RN E AFA Z 5, WHO XS PRIRE 214 )
BN, BTEA<3pm, KE>5pm, HEKAAH>3: 10404, KEPFI2 e T4
WEFEHT (NIOSH) A5k iy “A” MEKACE>5un, KATEE=3: 1 ILT4ELN
ANVHEGEHE, “B” MU EA <3, KFE>5m, HKAH=5: 1 FF4EAN
AL . BT NTOSH SR A 10h-TWA BEATiH5 4N, H AR 8h-TWA,

AR 2 A R RO 2 ik PRABAE TR R e (1) 4 BRI 44 209 LS R AR 7P
REEA, REREATL G EIMBCF S VR PC-TWAL  J I 1) 4 fuh 25 VF
WRJZ PC-STEL. HREAVFRIE MAC) EAFTAR, (HakEAE Tk, HArk
[ 4 AR AR AR S AR VIR BE A 3mg/m” (PC-TWA) (5§ 3).
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R3 H. ASBEMR. AW, T ERTLEMRE

No HF (HEK) RUM S g%ffﬁaﬁ ﬁ%ﬁff)ﬁﬁ i1
1 AF NOHSC: 1004 (1990) B 0.5 (WHO 274 ©) 2 CATWR PR 2 Oy 8h-TWA; @£ ik i FRAE R LARIRME . @ik
NOHSC: 1003 (1995) B8, PR AN, & TS A LT R4k 0 SR
NOHSC 3008 (1995) "] J5, AR AT £ 4 ok IR S ) B
2 Wi WES20101% 1 (KfEL5um,. +100um, 5 CAIFR AR DI 8h-TWA; @4 e B B AL 1 2 Ak H Ao i . B ik s
FREE<3um, KR +31 10 By I B o
24
3 WEC EH40,/2005141 2 (WHO £F-4) 5 (AT ERE ) 15 8h-TWA
4 flafE MAK20101H — — b R S BRI  RE %
5 FgLe AFS$2005: 178421 1 (WHO £F4) — 9 8N-TWA, KR (1 4 0B 2 % IR P i CRESm o)
NR2005 : 7141
6 EEBWL %A AR 29CFR 1910. 100044 — 15 (#z), 5 (Mo D 8h-TWA; @HSPP M4 #E =12 NAIMA 15
B (OSHA) 929CFR 1915. 100014 — 15 (B2, 5 (IP2h)  OSHA A fETRH, ZFRAE AT A s SF, 525 0SHA AAJ.
HSPP (1999) 4441 1(NIOSH “B” £F4k ) —
% EEUF Tk AR ACGIH (2006) O, 1(NTOSH “A” 24t ®) — O 8h-TWA; @I HELEERE ; @RI AT B AR
W42 (ACGIH) Documentation(2001)b[9] FEY 8 1] 5E
% E B % 4 TAEWF NToSH(1977) 14 3 (HA<35um. KE= 5 (ad) O 10h-TWA; @¥I AR IR . @ZF vk FE AL T
FFT (NIOSH) 10pm £745) s N LA T e R RS S D K T R B e
BUOSE s @RI B FRAEFE T2 ) K LR P A% B Bk BRI
IS £ 4
7 INERET/RIAIEA Chemical Hazards 1 (WHO 748> — 8h-TWA

Regulation (2011) B

32


http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10286

MZERKAHEEF4E L Table of exposure

WS limits (2010) [*®!
IE-SN-IN L) REGULATTON 833 (2010) (4%
8 HZ Recommendation of

OELs (2009 - 2010) 5%

9 IR LIST OF PELs (2000) U
10 HEEH A (2009) B
11 A 6B72. 1-2007%

6B72-20020%4

6B17052-1997°
LS (1995) O

TJ36-7957

1 (NIOSH “A”£F4E)

1 (NIOSH “A”£]4E)

1 (WHO £F4E)

1 (WHO £F48)

1 (WHO £7-48)

10 (ak,

5 (l%‘\é{f\"

5 (s,

MAC)
PC-TWA)

MAC)

8h-TWA, Z#3[EH ACGIH 1B FRAEFRUE

8h-TWA, Z#%[E ACGIH 1Y FRIEFRUE

8h-TWA, HEFEMERIE

8h-TWA
8h-TWA
EHIT B AR AR
TR AR AR

AR AL, AR K BN R BT 4R A AL 55 3
PAHERE.

T B A AR

Ve CRCRIE . B BB [ L% I T e B IRRe E R e A B R i AL Tt & ik 18%EL o Gl oell:  WHO £1%E, HINEVRPECTZE, JeK
FE>5un, FAR<3un, HKRH>3. 1 0F4P),  NIOSH “B” ZFgi4g %8 NIOSHT400 J7i:rh “B” FUMTHEL, B E>5m, EA<3m, HEZHL=5. 1 a4, N1oSH “A”
CF A5 NTOSHTA00 F7idrk “A” UM%, KRE>5m, KAK=3: 1 4P, MEMEUREIES KNE | 2. 5 2 RIOWR A E VAK (B RRYIREE, STy TVA W),
ST A AR AR B IS RV (55 3 SR LU S 4 25, 4 5 R ATHEE MAK.,

33



Zi b, AP EOR B IR AR R NI W) 2T Y 2 A HR V-4 o BRAR P 2R 2
HIRE H /e Tk LA VFRE Gng/m), HFE™FRKZHIER. Fit,
AN 78 i) 78 NG VT 26 A O 2T 4 T H BORBEIRAE,  DASEILS B bR AR 7
TRt E A o A4 o R R BR A A B e S SO SE AL, IRt — PR LR
RANFIRHEAEA G B . RUE DR A A AR BV O A 2 oy —
FE M2, AELE [F] A b 24 A ) /N BRAELAEL -

34



4 BRI i BRAE 2 UEL B PTAT # 0 #T

KT NG WYL BARPML A BRE SRR, NG P el 4 48 350
XS EAR LT YE (10 i R T 2 B2 X SRR Z5 I RO U P B R BRI, e
BN AR IR BEAE O NG LT e B PO s ik FRAEL ) 2 2R . 225 K2 4L
] 5K (1 3BAT % LA R NI ) 2T 2 248 AR IR R S IR RIS ML, e £ 4T 30K
FEME IR TE PR BRAR, B0 45 N2 FH P A s Bk B LB A I DA 57 3 1 R
AR AR DL o

K NG VLT HE 26 AR O BRAE 1 KN, AR SRR AL (KA 7] 7T
7093 F LA RS -

L. BT EAR NI VLT Y4 AR 21 25 (0 e B T 2 B0 R R AMTHR &5 i
IRUBE RIS, 200 3 R R B B B A ] DU RIRR, 258 K2 J0H 5
Ho 2o B AR TR PR B R 5 A P S B B BORE IR M A R B R B A TR
3 mg/m BN 5 mg/w’, IR FER TAEZ BT Z S F KB &R ERE AR
HIE R

2. FHBENNIEY WL AE 2P A Aol R 28O r NG W4T 48 3 1Y
LR RGN E Q23 BIE R, 456 KRB BE R NG WL 4E 24 A Bl st BRAE
Wiy 1£/ml, BNREFFRA ZMEERNRE NG W g Rl 467t
BRI VHE

35



5 75 3CER

[1]JIARC. TARC Monograpghs on the Evaluation of Carcinogenic Risks to Humans:
Man-Made Vitreous Fibers. Lyon: IARC-Press, 2002.

[2] o 2 AT REATRHI 22, 2009 SEZE AT REM RHMT AL TR AT 4. IRIBATEHS 1T REEOR,
2010, 23 (2): 15-19.

(3] b EE, SRAE(S F . PR S Aath TRE b B bt Tolk i hlcAt, 1998: 11-88.

[ATRTEAR. A MR B MR REZE T [T]). AR )84, 2001, 24 (1): 12-14.

[5]NRC. Review of the U.S. Navy s Exposure Standard for Manufactured Vitreous Fibers.
Washington D.C. : National academy press, 2000:28-29.

[6]ATSDR. Toxicological profile for synthetic vitreous fibers. Atlanta, Georgia:
Agency for Toxic Substances and Disease Registry, 2004:164-167

[7]IPCS. Environmental Health Criteria 77— Man-Made Mineral Fibres. Geneva:
International Programme on Chemical Safety, World Health Organization, 1988.

[8] WHO. Determination of Airborne Fibre Number Concentrations: A Recommended Method,
by Phase Contrast Optical Microscopy (Membrane Filter Method). Geneva: World
Health Organization, 1997

[9] ACGIH. Documentation of the Threshold Limit Values and Biological Exposure
Indices (7th edition), Synthetic vitreous fibers. Cincinnati, Ohio: American
Conference of Governmental Industrial Hygienists, 2001.

[1015Ke8, FFF, AR, 2. ACGTH A7 RALABIE N TLVs. [WAME 2 LA, 2007,
34 (1) :4-24.

[11]DFG. List of MAK and BAT Values 2010. Federal Republic of Germany: 73-160.

[12]Bunn WB, Bender JR, Hesterberg TW, etc. Recent studies of man-made vitreous
fibers. Chronic animal inhalation studies. J Occup Med, 1993,35(2):101-113.

[13]Hesterberg TW, Miiller WC, McConnell EE, etc. Chronic inhalation toxicity of
size—separated glass fibers in Fischer 344 rats. Fundam Appl Toxicol,
1993, 20 (4) : 464-476.

[14]Smith DM, Ortiz LW, Archuleta RF, etc. Long—term health effects in hamsters and
rats exposed chronically to man—made vitreous fibres. Ann Occup Hyg.
1987, 31 (4) : 731-754.

[15]Mohr U, Pott F, Vonnahme FJ. Morphological aspects of mesotheliomas after
intratracheal instillations of fibrous dusts in Syrian golden hamsters. Exp

Pathol, 1984, 26(3):179-183.

36


http://www.ncbi.nlm.nih.gov/pubmed?term=Bender%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=8166769
http://www.ncbi.nlm.nih.gov/pubmed?term=Hesterberg%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=8166769
http://www.ncbi.nlm.nih.gov/pubmed/8166769##
http://www.ncbi.nlm.nih.gov/pubmed?term=Hesterberg%20TW%5BAuthor%5D&cauthor=true&cauthor_uid=8390950
http://www.ncbi.nlm.nih.gov/pubmed?term=Miiller%20WC%5BAuthor%5D&cauthor=true&cauthor_uid=8390950
http://www.ncbi.nlm.nih.gov/pubmed?term=McConnell%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=8390950
http://www.ncbi.nlm.nih.gov/pubmed/8390950##
http://www.ncbi.nlm.nih.gov/pubmed?term=Smith%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=2835925
http://www.ncbi.nlm.nih.gov/pubmed?term=Ortiz%20LW%5BAuthor%5D&cauthor=true&cauthor_uid=2835925
http://www.ncbi.nlm.nih.gov/pubmed?term=Archuleta%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=2835925
http://www.ncbi.nlm.nih.gov/pubmed?term=(man-made%20vitreous%20fibers%5BTitle%5D)%20AND%20long-term%20health%20effects%5BTitle%5D##
http://www.ncbi.nlm.nih.gov/pubmed?term=Mohr%20U%5BAuthor%5D&cauthor=true&cauthor_uid=6542873
http://www.ncbi.nlm.nih.gov/pubmed?term=Pott%20F%5BAuthor%5D&cauthor=true&cauthor_uid=6542873
http://www.ncbi.nlm.nih.gov/pubmed?term=Vonnahme%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=6542873
http://www.ncbi.nlm.nih.gov/pubmed?term=(morphological%20aspects)%20AND%20fibrous%20dusts##
http://www.ncbi.nlm.nih.gov/pubmed?term=(morphological%20aspects)%20AND%20fibrous%20dusts##

[16]Renne RA, Eldridge SR, Lewis TR, etc. Fibrogenic potential of intratracheally
instilled quartz, ferric oxide, fibrous glass, and hydrated alumina in hamsters.
Toxicol Pathol, 1985, 13(4) :306-314.

[17]Stanton MF, Wrench C. Mechanisms of mesothelioma induction with asbestos and
fibrous glass. J Natl Cancer Inst, 1972, 48(3):797-821.

[18]pott F. New results from implantation experiments with mineral fibres. WHO/IARC
conference, Copenhagen, Denmark, 1984.

[19]Wagner JC, Berry GB. Animal experiments with MMM (V)F-effects of inhalation and
intrapleural inoculation in rats. WHO/IARC conference, Copenhagen, Denmark,
1984.

[20] Stanton MF, Laynard M, Tegeris A, etc. Carcinogenicity of fibrous glass: pleural
response in the rat in relation to fiber dimension. J Natl Cancer Inst
1977 , 58(3) :587-603.

[21]Stanton MF, Layard M, Tegeris A, etc. Relation of particle dimension to
carcinogenicity in amphibole asbestoses and other fibrous minerals. J Natl
Cancer Inst, 1981, 67(5):965-975

[22]Davis JM. The fibrogenic effects of mineral dusts injected into the pleural
cavity of mice. Br J Exp Pathol, 1972, 53(2):190-201.

[23]Mohr U, Pott F, Vonnahme FJ. Morphological aspects of mesotheliomas after
intratracheal instillations of fibrous dusts in Syrian golden hamsters. Exp
Pathol, 1984, 26(3):179-183.

[24]TARC. TARC Monograpghs on the Evaluation of Carcinogenic Risks to Humans:
Man-made Mineral Fibres and Radon (Volume 43). Lyon: IARC-Press, 1988.

[25]Le Bouffant L, Daniel H, Henin JP, etc. Experimental study on long—term effects
of inhaled MMMF on the lungs of rats. Ann Occup Hyg, 1987, 31(4B) :765-90.

[26]McConnell EE, Kamstrup O, Musselman R. etc. Chronic Inhalation Study of
Size—Separated Rock and Slag Wool Insulation Fibers in Fischer 344/N Rats. Inhal
Toxicol, 1994, 6(6) :571-614.

[27)Z=fms. i M. Jbxt: b2 Tk, 2010:128-130.

(281 FH B SR, H-EMHME KA RN, 7R dbat: ARIAE ML, 2011:15-136.

[291GBZ20-2002. HRAMY A %k Bz 5 2 Wirbrife [S].

[B01RAHEN, Mpsd. IRBLZE. 7hRk. dbat: ARTAEHERAE, 2011:83-107,

[31] Guber A, Lerman S, Lerman Y, et al. Pulmonary fibrosis in a patient with exposure

to glass wool fibers. Am J Ind Med, 2006, 49(12):1066-1069.

37


http://www.ncbi.nlm.nih.gov/pubmed?term=Renne%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=3010436
http://www.ncbi.nlm.nih.gov/pubmed?term=Eldridge%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=3010436
http://www.ncbi.nlm.nih.gov/pubmed?term=Lewis%20TR%5BAuthor%5D&cauthor=true&cauthor_uid=3010436
http://www.ncbi.nlm.nih.gov/pubmed?term=(fibrogenic%20potential%5BTitle%5D)%20AND%20fibrous%20glass%5BTitle%5D##
http://www.ncbi.nlm.nih.gov/pubmed?term=Stanton%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=5058974
http://www.ncbi.nlm.nih.gov/pubmed?term=Wrench%20C%5BAuthor%5D&cauthor=true&cauthor_uid=5058974
http://www.ncbi.nlm.nih.gov/pubmed/5058974##
http://www.ncbi.nlm.nih.gov/pubmed?term=Stanton%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=839555
http://www.ncbi.nlm.nih.gov/pubmed?term=Laynard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=839555
http://www.ncbi.nlm.nih.gov/pubmed?term=Tegeris%20A%5BAuthor%5D&cauthor=true&cauthor_uid=839555
http://www.ncbi.nlm.nih.gov/pubmed/839555##
http://www.ncbi.nlm.nih.gov/pubmed?term=Stanton%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=6946253
http://www.ncbi.nlm.nih.gov/pubmed?term=Layard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=6946253
http://www.ncbi.nlm.nih.gov/pubmed?term=Tegeris%20A%5BAuthor%5D&cauthor=true&cauthor_uid=6946253
http://www.ncbi.nlm.nih.gov/pubmed/6946253##
http://www.ncbi.nlm.nih.gov/pubmed/6946253##
http://www.ncbi.nlm.nih.gov/pubmed?term=Davis%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=4338060
http://www.ncbi.nlm.nih.gov/pubmed/4338060##
http://www.ncbi.nlm.nih.gov/pubmed?term=Mohr%20U%5BAuthor%5D&cauthor=true&cauthor_uid=6542873
http://www.ncbi.nlm.nih.gov/pubmed?term=Pott%20F%5BAuthor%5D&cauthor=true&cauthor_uid=6542873
http://www.ncbi.nlm.nih.gov/pubmed?term=Vonnahme%20FJ%5BAuthor%5D&cauthor=true&cauthor_uid=6542873
http://www.ncbi.nlm.nih.gov/pubmed?term=(morphological%20aspects%20of%20mesotheliomas%5BTitle%5D)%20AND%20fibrous%20dust%5BTitle%5D##
http://www.ncbi.nlm.nih.gov/pubmed?term=(morphological%20aspects%20of%20mesotheliomas%5BTitle%5D)%20AND%20fibrous%20dust%5BTitle%5D##
http://www.ncbi.nlm.nih.gov/pubmed?term=Le%20Bouffant%20L%5BAuthor%5D&cauthor=true&cauthor_uid=3450235
http://www.ncbi.nlm.nih.gov/pubmed?term=Daniel%20H%5BAuthor%5D&cauthor=true&cauthor_uid=3450235
http://www.ncbi.nlm.nih.gov/pubmed?term=Henin%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=3450235
http://www.ncbi.nlm.nih.gov/pubmed?term=long-term%20effects%20of%20inhaled%20MMMF%20on%20the%20lungs%20of%20rats%5BTitle%5D##
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28McConnell%2C+E.+E.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28McConnell%2C+E.+E.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Kamstrup%2C+O.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Kamstrup%2C+O.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Musselman%2C+R.%29
http://informahealthcare.com/action/doSearch?action=runSearch&type=advanced&result=true&prevSearch=%2Bauthorsfield%3A%28Musselman%2C+R.%29

[32] JEER)E, B4, HE3%, 5 0 AMBUA 4t e, B ER 2%, 2009, 26
(5): 506-508.

[3BIRIRMR, MRKT, ¥, NIEW VA 4a St N g fR SR et fg. 555l T
AR 24, 2011, 29 (7) :553-556.

[34]Bernstein DM. Synthetic vitreous fibers: a review toxicology, epidemiology and
regulations. Crit Rev Toxicol, 2007, 37(10) :839-886.

[35]GBZ/T210. 2—2008 Wk PA:brtEflEfarg 5 2 #7r: TARrk ROl FRAE [S].

[36] R £ 4. #3 A2 BVFIRFEZ R BLZ M 0T 78057 AR AR HiflctE,  1985: 30-80.

[37]The National Occupational Health and Safety Commission. National Standard for
Synthetic Mineral Fibres [NOHSC:1004(1990)]. Canberra: AGPS Press, 1990: 3.

[38]The National Occupational Health and Safety Commission. Adopted national
exposure standards for atmospheric contaminants in the occupational environment
[NOHSC: 10003 (1995) ]. Canberra, 1995.

[39]The National Occupational Health and Safety Commission. Guidance note on the
interpretation of exposure standards for atmospheric contaminants in the
occupational environment [NOHSC:3008(1995)] (3rd Edition). Canberra: AGPS
Press, 1995.

[40]Department of Labour. Workplace Exposure Standards and Biological Exposure
Indices (5th Edition). Wellington, 2010.

[41]Health and Safety Executive. EH40/2005 Workplace exposure limits. 2005.

[42]Swedish Work Environment Authority. Occupational exposure limit values and
measures against air contaminants (AFS 2005:17). 2005

[43]National Institute for Working Life. Scientific Basis for Swedish Occupational
Standards xxv (NR 2005:7). Stockholm, 2005:44-66.

[44]0SHA. Exposure Limits for Synthetic Mineral Fibers [EB/OL]. [2011-06-19].
http://www. osha. gov/SLTC/syntheticmineralfibers/table. html.

[45]Marchant GE, Amen MA, Bullock CH, etc. A synthetic vitreous fiber (SVF)
occupational exposure database: implementing the SVF Health and Safety
Partnership Program. Appl Occup Environ Hyg, 2002, 17(4): 276-285

[46]NIOSH. Criteria for a Recommended Standard: Occupational Exposure to Fibrous
Glass. Cincinnati: NIOSH-Press, 1977

[47]Alberta. Chemical Hazards Regulation[EB/OL]. [2011-06-19].
http://www. canlii. org/en/ab/laws/regu/alta-reg-393-1988/latest/alta-reg—393
—-1988. html.

38


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marchant%20GE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Amen%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bullock%20CH%22%5BAuthor%5D
http://www.canlii.org/en/ab/index.html

[48]British Columbia. Table of exposure limits for chemical and biological
substances [EB/OL]. [2011-06-19].
http://www2. worksafebc. com/PDFs/regulation/exposure limits. pdf

[49]0ntario. Control of exposure to biological or chemical agents (regulation 833)
[EB/OL]. [2011-06-19].
http://www. e-laws. gov. on. ca/html/regs/english/elaws regs 900833 e. htm.

[50]The Japan Society for Occupational Health. Recommendation of Occupational
Exposure Limits (2009 - 2010).J Occup Health, 2009, 51: 454 - 470.

[61]Malaysia. List of permissible exposure limits (2000)
[EB/OL]. [2011-06-19]. http://www. ilo. org/safework/info/lang—en/WCMS 151534/
index. htm#P117 8716.

(52120, ki, T, S5 FHACEY RPN R R SN . AR 2 AR 2203 M
2009, 36 (6) : 337-344.

[53]GBZ2. 1-2007. ARG A HR R IERRIE 26 1 &7 WP AFERERS]

[541GBZ2-2002. TAF37 47 5 R A% Al FRAEL[S].

[55]GB17052-1997. F[A) = S a4 PAbRHELS].

(56 MFAL, TTEA, @Ak P a i AR, hes7sh DAY
ZeE, 1995, 21 (3) : 153-155.

[5717J36-79. Tk Ak ik vt P AEbxH#E[S].

[58]NIOSH. NIOSH manual of analytical methods 7400: asbestos and other fibers by
PCM. Cincinnati: NIOSH-Press, 1994.

39



