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(HTSG). Journal of Hazardous Materials, 167, 675-684.
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1395 Chang & Lin (2006) % % 1960 % 2003 & # B » @i 4p M ¥ % %
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B k485 7 B > ~ % 5 : maintenance/hot work ~ Equipment failure ~ Sabotage -
Crack/rupture ~ Leak and linerupture » 4 +* 5 41 (%) o 43 2 > BRI WK
B2 2 G e M EPE A ET ATl PR TRA G

Foofpgtaks 4 o

Z 1~ MR & R LR FlR 4 (Chang & Lin, 2006)

Year 1960-1969 1970-1979 1980-1989 1990-1999 2000-2003 Total
Lightning 4 10 19 37 10 80
Maintenance/hot work 1 5 9 12 5 32
Operational error 1 5 6 8 9 29
Equipment failure 3 1 5 7 3 19
Sabotage 2 5 2 6 3 18
Crack/rupture 0 3 3 3 8 17
Leaks and line rupture 0 3 2 5 5 15
Static electricity 2 1 2 2 5 12
Open flame 1 0 4 2 1 8
Nature disaster 1 2 1 1 2 7
Runaway reaction 2 1 0 2 0 5
Total 17 36 53 85 51 242

T ARE g (AP B Adp i E T4z 16 & gt o 2 4 ok
VR MEERS AR 297 o FEF Tk o ¥R § ~ 2 RE (2022)
BAdpd o SBALFE R ANE R FEAE 25 F 0 Fp A
FIE G LR RN KSR
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Table A.6.1: Summary of Survey Results

Population Description [Number of| Percent with Number with | Tank years™ |Bottom leak frequency
tanks |bottom leaks in| bottom leaks in (1988-1993)
last 5 years last 5 years
Tanks < 5 years old 466 0.9% 1 2330 1.7 x 107
Tanks 6-15 years old 628 3.8% 24 3140 7.6 x 107
Tanks > 15 years old 9204 3.8% 345 46020 7.5 x 107
All tanks in survey 10298 3.6% 373 51490 7.2x10°

* Tank years = number of tanks x average number of years in service
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G = A (tank mtegrlty) SEl-F A LI 5Ixa;}gﬁgm;}j;ﬁb— VR SE LT
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BROTER IR A2 6 FREE > T
Lo G i tifes o L2 e
2. BEW AR &R S
3. ERGRETHEE DL IEFE Lo
BRAEBRE R RRR
1 BEREEREE Bafrd 3P s Rk %1 EF 4
HZAFR -
2. FHER.z ,..?Tji; TR P F 4o T B ?«..i‘ﬁﬁ_" F e

,—

7 °

._\

3. BPFEREHFESNMEEPFRICLHRER LAY L e

32



()tp_rmg@wﬂbﬂfﬁﬁ* " = p. == 3
L FETRUESIENRF L IEEEHEm

4, A HEREREILL TR R ok TR S X ER g
i BEE 2T %fre’{ﬁ;{ﬁfﬁ_ﬁg 1?1 iF o
AT R B FE A R (M) IR - AL o N EdeT 43R 357
U 3: 3 I

W R IIER
BT [ l TR
1
: | FEHERES [ HERUE ST $EER
I REE R |
: : BT fm PSSR
I BRI I
: i ! AR || R FUHB
|| Tow RCM —| f ,
L Rer ' I meaw |I| #Fus 2
| L I N
i FFS ! HeteR A RO AR
1 |
: L saci | || esmrram || dorss
e 1
12 3B
MI#| K

B L b = e

Bl e Sk o R ERA - HY BEER RBl S haAR
4 RCM 5 v LA 5 ¢ wehid ok - IOW 5 = K124k (T4 §  FMECA
BOA ORI R AL A 47 5 FFS 3 % 23R S PSSR A R L % 2 %
% o

aPACR o BB BT N ﬂﬁ%*%ﬁ%ﬁﬁ%ﬁ&ﬂ’iﬁﬁ
BEFAY e LEER A S 2 BUASDR FlE 4] & F R F RBI-RCM-
"2 FFS &0 j8m 2o XIHERE AR DR "G o 2 B FHEG AT FI D R
ARRFPhEBES 0 RSP ERFF TR NRREBRRFAE R

33



( PERREBRB G = 3
CEsWY  Chinase Environmental, Safety and Health Association 1;.% *gj-,; %é HE }E B’J ? ﬁ}I* %% w%m

%
Peiepso plig iz F Ao FILE Y MR F BT R
AR RS L E R

$ MR % - 0 LML B F o AR A NS
Rl % oken s R T o 4245 APIBA0 4 O A HE AR A R Tl o H T 4 ¢ K7
RIS S AEFH 40T R 39 o

B AR FEHES N f (44+) (API, 1996)

Overfill Human ervor + Written operations procedures / schedule P 5A Low Medivm
releascs / Spill » Operator training P 5A Low Medium
through tank » Overfill protection system alarms and instramentation® P 3B Medium-High | Medium-High
vents + Manual product level verification before & during receipt P 3A Low-Medum Low-Medium
« Automatic product level verification before & during receipt P 3B Medium-High | Medium-High
+ Tank farm secondary containment dike / berms Pro 28 High Low
» Tank fanm dike yard liners Pro 9 Very High Medium-High
Equipment * Planned and i in dance with AP1 P 13A N/A Low
failure STD 653 P 138 N/A Medium
* Automnatic tank gauging system D 21B Medium Medium
» Manual product level verificalion before & during n:ecml P 3A Low-Medium Low-Medium
» Overfill protection sysiem alamlx and instrumentation” P 3n Medium- High | Medium-High
» P d, p and lesting r 5B Medium-High Medium
» Tank farm s':wmkuy containment dike [ berms Pro 28 High Low
» Tank farm dike yard liners Pro 29 Very High Medivm-High
Slow Releases | 1. External = External coating of steel mnk P B Medium Medium
/Shell release comosion = Planned and d ions in dance with AFT P 13A N/A Low
2. Comosion STD 653 P 13B N/A Medium
under insulation | « Steel tank product side lining or coating P 2A Medinm-High Lovw-Medinm
3. Internal » Routine walk around inspections D 25 N/A Low
cormosion + Tank farm dike yard liners Pro 29 Very High Medium-High
« Internal cathodie protection for internal corrosion r 35 High Low-Medium
Weld crack = Planned and decument inspections in accordance with APT P 134 N/A Low
ST 653 P 138 N/A Mediom
+ Routine walk around mspections D 25 N/A Low
= Tank farm secondary containment dike / berms. Pro 28 High Low

TSI R > TR IE P 2 R A > T A 4097 o H P 5 RBI
2 RCM &nfd B4 » ’F\’Jb‘% EEMUA 159 (EEMUA, 2018) a‘;] RUEEIE =0 -t S R E
Y A iﬁpq,\(Trendable) ¥ PV E* RBlI> & 2. B3 {7 RCM -
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23  BEWMAE REPECHD SN BITERL (AP FE)

AT IR P X 2R P
- Bl 10w
i §Y HRIKRFEITER RBI ~ FFS
o o % 1 R RBI - FFS
~ B8 3 % FFS
CEEYS b
T GEE) %7 FFS
SR S 200 RCM - FFS
( Bottom settlement )

# B c's (Edge settlement) RCM ~ FFS

€8 B A RCM ~ FFS
2 ~ B - =
i th AR (out of plumbness )

EA &% RCM ~ FFS

(out of roundness )

# 25 (Shell distortions ) RCM -~ FFS

Z8Ap N RBIE RCM @ At g @ % oh3 2 > & %% EEMUA 159 > 11

o~ iR SR A 54 ¢ 4yl & (Mainitem) ~+ ~ i (Component) ~
2 % # 5 (Main function) ~ %4 »c#-;% (failure mode) ~ 4 »zis % (failure
consequence ) ~ % s 5 (failureeffect) ~ & %] (Causes) » 11 2 & @& * i
t7 %% (RBI/RCM) - 3 B RBI B> 2 2. 3p > 7 4+ API 581 Risk based
Inspection (API, 2016) - @ RCM R]¥_%-+ SAE JA1012,2002. A Guide to the

Reliability-Centred Maintenance (RCM ) Standard ( SAE, 2002) -
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Table E-1 Typical failure modes for bottom and shell

TP & 4p B Bt e & (EEMUA, 2018)

A 3 S Failure Mode Failure Failure Effects (what
Mainitem Component || Main function (Cause of Failure) | Consequences happens when it fails) Cauzes RBU | RCM
Coating breakdown,
corrosiveness of product,
water acculumation,
Plates I;)“Eﬁﬁg?g:lf[ Corroded plates | Thinning, leakage | Loss of containment deposits (sludge), poor X
drainage, high water
table, poor soil conditions,
settlement, tank pad height
Iﬁt:?ritzhpercl):rlvllfl Corroded plates Thinning, leakage | Loss of containment As above X
Bottom Annular plates | provide rigidity 2
to bottom-shell E:CDSWF bending Cracking Loss of structural integrity | As above X
SXeintll of annular section
Drainage of ’
Sumpl(s) product or Corroded plates Thinning, leakage | Loss of containment 35 abovg (except for ‘poor X
water rainage’)
i Part of system fails " Poor f\jdlnteman(e soil
Cathodic To prevent e o ireronar Corrosion of Loss of corrosion condition (including X
protection corrosion fi 9 IMPIOp bottom plates protection contamination), product
unctioning
type
Loss of structural integrity
To hold product (increased buckling Coating breakdown,
Plates within ”?e tank Corroded plates Thinning, leakage | tendency), loss of vapour | corrosiveness of product, X
and liquid containment water accumulation
through hole(s)
To provide Loss of structural integrity
Shell Wind girder stability to tank | Corroded girders | Thinning (increased buckling Coating breakdown X
shell tendency of tank shell)
To provide w‘:g;zsi’w Coating breakdown
Stairs access to roof to corroded Access denied Loss of structural integrity \ageing, wear an(_j tear) X
andsampling [ c o leading to corrosion, water
points trap
components
e o e (§ B tr';éz*ﬁ'*) o A
BT B (§ AR R R BN ) R o H b

i (e o 3

R R

(API, 2021) -
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TR o Fal
%+ API579 Fitness for Service
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At

24 A P HBIE G A

R S g,

A7 )

o wHAD UL (441) | APIST9 £ &
R, Part4 L1/2
o =g 1 Dl WA lilart9L1
s e e Part 4 L1/2/3
i 4 HKY B2 23 R R IV
S A Rk Rt LR IS vy
o W% i ) A PAEE Part 9 L2/3
(% E? BR;
7 7\ J‘» s R, ‘J‘, > 7. ,|,’ NN yAl PE!
ey fe % 3 Ri /AR Part 8 L1/2
A GFTR) %7 B Part 8 L3(FEM)
J& TR i
b 44
( Bottom settlement ) 2 Part 8 L3(FEM)
3‘7% y\ /I—E £ e é“t\;]
( Edge settlement ) =X Part 8 L3(FEM)
REH =38 R4 o it
B 1] (out of plumbness ) =R Part 8 L3(FEM)
ERE & R
’ B & %
(out of roundness ) ~ R Part 8 L1/2
287 s
b 44
( Shell distortions ) mR Part 8 L3(FEM)

Wi SRR ER BT R TR
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PAHE g .
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2
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1L 22y i AP - S E 3 AT PSM Y A
(CREEE R
2. 1= MI Sy R # 23K % ooty ik -
(D) fricdpth: * Mg Ol o 20
(2) 4pivdrasfipth : * 2R LT W15 ek
(3) Fiedpih: » v R gt d g2y o
ERA %
AR T R = M (tank integrity) e JL ek o BT F AH§HREN R AT
i f AR R ¢ R R R BN S £ PR
fffmﬂ%?f"mﬁﬁwf L2tk d RGP EER Sh G ALK A (RBI)
MFRRE G e (RCM) frx B4 TR T (IOW) 3 vk > & § s

BB E T R E G ® 2R FRFR Y S L AT MK
BOPRIAE ST EME A s o

P RERARE 22 AW PP IEHGY A R SRR P A
Dood F EIFFIE DA B BT TRF T X R SR VIR B
EHE T M TR R FE R 0T o
$4 % p

API Publ 340 (1996). Liquid Release Prevention and Detection Measures for
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Aboveground Storage Facilities. [online]
https://standards.globalspec.com/std/257329/api-publ-340 (Accessed 26 April
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FIVTETT RN SRR TS eV S EEED 2 55
Comparative Analysis of Consequence Levels in Risk-
Based Inspection on Impact of Pressure Equipment
Management
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FREFORZBAPHEF BRET2FL IR, AL

ITRE O HZFREPEF/EBEL 2FLIRL KR

T2 xrﬂﬁ: luyj725@gmail.com
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- w3
FitZ2 b1 ¥R A s £87 £ 2T oA ¥ (Sklet, 2006) -
FA SR A REG B %: i éw ERE St T SRR 35
TEAGHEET > FAETF L hE AT (T AL PSME &) (8%
F AR R E > i F AW 4pF X o 4o @ Bhopal disaster i & i #icg 4
#= b0 5 FARAVEGET oMAHRLE 9 RE 4 (Palazzi et al,, 2015)
Flixborough disaster (Saleh et al., 2014) > =7 28 * = » ) 24 2 'E 6
e $» > #ick F ~ BP Texas refinery explosion ( Crawl and Louvar, 1990 ) » i# =
71545 2180 ARG o MANH L NIkt RE L L L FEPSM E o
BR% Fdh g et Fafas gLz 4 (Process safety management
of highly hazardous chemicals.) - H & W3 &€ & M {5 > » L2 5 # 4p
B gl o 4ot RPY 1999 ESfH £ < ¥ e s T 4105 5 (Control of Major
Accident Hazards, COMAH ) ~ #74v 8.3+ 2017 £ 55 # &€ + £ & 2% %5 1% &) (Major
Hazard Installations, MHI) o > # & i3 378 % > (2 2 pF > 4 % B OSHA
PSM 2 i » 1% A% 2326 20 9 *wy’*%;z A AR 2 E L L
tERERA TR ffﬁ*‘u—i’jﬁl‘f 2% f2PSME o PSM 2 isg] = 3 5 » T 2
Wkl TREARE S Ripv a2 E R g AR o Fpt o iEd o B
%4 PSM ¥ g 2 o4 71+ (Causal factors) - #p ¥ &7 R ig A ¢ 4] 8
B oCrawl % A 3 AzHE - L 3 % p »v3% & 4 »x97 & 3 (Crawl and Louvar,
1990) - @ ASME 4 4 {6~ 3 4p e 48% (ASME. 2008) - ¥ ¢b » & @B %
¥2% CCPS » #RE®WXEDIfd 3 » TR AR FlL § 48 b A%
(CCPS.,2018; I0GP.,2020) - IOGP > APIRP 754 Az 2 % »xipth » ¢

2020 #23 # >3k 2014 § 2020 EHFFHPSM E e ¥ B R LB B 1 K
B PSM ¥ e 4 F)F o SR Maw L HEFFY > 57 BRERE K
I3 B (CCPS,2016) « I it § thsl o 3k ity e » 4ok ¥ § 4 E 4 5 3

ip B ek > R 423K & (Safety Critical Element, SCE) » & %38 2% # ehré 4t i 2 o
Blac 53 88 F *% i PSM ¥ e 4 & o

FZXALIRT B e T2 - MR A L AF TN RS

BEFEETOHAIERF AL F R FINRAF L Aoka g AT EE (S
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o 215 42019 2 2020 £ X & 4R R D AT % o

b ' A %4 % (Risk based inspection ) %84 4 2_F 3K # kRl E
PR L RE N SEERF AR S % REAA 0 KB R
HR o B S ERRBIRA 0 MK E AR S -

PRHEE Flp bR g Flpt e AR E R S T A T R R
PREMK AP AR BB G o 1t 2022 # 1 ¥ b bR B scdp R0 o
ERFZEPZE 2 CHAG T ZDEFRDT AR §E -

WORBlIEE AT E A FEDAE DO TIHRALG BV iR F
ERBI e 5 =trR™ » SR A BT AREFFAFE > 2 ¢
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T AESERATE SR ¢ AR e igd A& RBI mw%'ﬁjZ‘}é‘ Hoo S AR j{r

~=h
Tl
_\_‘\

EH

o

oy

WP G 2R E (2023) ¢ F At RBlI S R F AR Y 0 il r &
EERMTEEFIT o > U3 @ RBI 22/ 2 sk anfiin e

RBIY (% a8 B Es o 2w 5 Levell 2 Level 20 5 = i chp R0
EAr K FRFARBFOE R 2 AP A2 o Level 1 4 & & B0
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Ve PHE R R @ AR ET (5B -

2t IS R WRC. (2014) A BB AAALL ERQ L AT R0
B SRR A58 T2 ¢ 0 F 02 Level 2 5 % Adrenit £ 58 27 o
Y5 46% - & Level 2 i B L ApEER o

A2 MY BRI R NERA Rl R o
» RBI 3 & &3k

e AR d 58 ATREFABROT B2 B 210 % ke
AR A AR R Db e Tdp R AR A D F o I MG 2
ﬁwwu%ﬁﬁ;@iouﬂﬁaRBuﬁzgﬁgﬁﬁgtﬁﬁw@w

EF A (POF) i ¢ 3 @ 28 1 %15 (FMS) -~ kg4 »cd (gff)
G FF (D)9 i n FF LEEA L mﬂﬁif%gmmm’
A FEA S GRS B T B o I aE L 2R A A Al (4ot g
BUH B FRE ) FABRES o A4 G FF Ly K % F OB YTk
R N S L

tié% (CoF) #napleris 1 Wame Ch "% AREpT TEFG W8
(&7 A 4 ahis % & 3 1 0 e "’_’Eﬁ?é‘?; Pk "i/Jg\J/F Rk T

3‘1’-’11

FoUE NS VIR B S L S g

ZRF (VCE) 5 253 2byenfs % ¢ § 1R 8 Bk £ § R°F (BLEVE)
PR PR RS o A RN APISBL FEF AT (A1 MH 4D
Level 1 2 Level 2 % &% o Level 1 4% i &M gl i i enfd %325 58 ki de
Sris kRN o Level 2 PIE T 2R E Pt E N~ SR FRE RFR > Tt g
L3 LY
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3.1 RBI 4% Level 1 =it

BEZEAAERY > ZRBIP %A S5 o level 1% 44158
B qE e B A B R RGN SR ag et o I B s AR U] AT A
7]

1. w27 AT RO P Al LY el A3 AR
ARV A REEE P RTIOE o G AN AR P AL
BEBAR T AR i eh it B & BEEE S - FE o KA 00 33 A4
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Radium-223: The Emerging Therapeutic Innovation for
Prostate Cancer Management
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PSA B P> 2 % Faet BERENTALP £ F 8k b ¥ v 5 o
AEET 5 o 5% Radium-223 Chloride 20t % F# e g v F g %
FlA &Rl (25%vs.16% > p=0.02) o bk L2 JeE 2 2 H 2 (324 5>
5%) 5 AFE " FAEA R P FHRE o A BL RN LER L P
oo~ R R F‘%’ ¢ M w zk4E 2 g - Radium-223 Chloride 2 4p ¥4t % &
Aot g o R LFER 0 R SR BEL PR RE L TR -

F_‘-

58



rﬂa%’@ﬁ'\@m FHFATRES PRI 5 2 E S b RESE LS
Bl PREBT AL AR BT IR L IR A LA G
sk 0 A A EA ERH P L EEREFAR 108 & 32 1 pAfA
Ra( 45 )-223 Chloride 4 » i 4 i = B> P2 >0in i 3 S bt sk ol & -
BeEvgmpbaot@dEBsr & A3 ’v’aﬁﬁﬁﬁ%—"ﬁ RN R Ky - I8 FTAR

o

ml4

Radium-223 Chloride >t 3 bt e =% BRI LR Gd #9%2 ~ A 48> #
AT AT T AP B o § 18~ b Bl Ao ] R R 4 P g ey 2 O
EES D P A2 8 ‘fo\'”g;'gzmkj;i%ﬁtimlﬁ\x@%%‘i\gﬁ“ﬁﬂjﬁ,:]‘i) o d A
Radium-223 <4 &d a & % > a3 ?ﬁgﬁf‘« SVER NG 23w BA
Wiz > L £ XA KR DNARR o= o d *“%‘ﬁf_%‘w%
RFGE > TP e 2wl 2 R §RERI TR A  PR
%’iﬁf’ B ei=inf2 {6 * 300 § SRR T g 3n ennt 7 »
FHFAHEEFITOREF o FHpE A ARG ISR LBt 2 E R
Fomzglier iide i Bhioppes R G - B RIS HIRZ
€ F WAoo ) 7 2 0w B F IR % o Radium-223 o & 8 5 1143 %
;ﬁ— AR 2> 5 - ATk =% Rb (4) -207 - Radium-223
Chloride # M ehzrp (32 15 95% ¢ o X i $ ! ’5%§ ERE SR A ]
- HERRE O BB B S F RG] BRI L FL
B2 (54r% il F PRSI CEHFERLZETT p T4 > F ARy 3

FREPEEPER S SRR E R LEOTRA L T G BRARE G R

i

Z:Eq“'

_‘/

ISR FIAY S % R om i@ * Radium-223 Chloride BT UG o
BHFFRES R Bk FRFFF 2L L FET e P g
RS R 2 ’%H’Wi%éﬁﬂﬁw%% A i B e L ¥ - RIE -

59



§8-223 : EEMREAEAVT R

54 2

NCCN. (2023). NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines® ) Version 4.

Hoskin, P., Sartor O., O'Sullivan JM., et al. (2014). Efficacy and safety of radium-
223 dichloride in patients with castration-resistant prostate cancer and
symptomatic bone metastases, with or without previous docetaxel use: a
prespecified subgroup analysis from the randomised, double-blind, phase 3
ALSYMPCA trial. Lancet Oncol, 15, 1397-1406.

Nilsson, S., Cislo P., Sartor O., et al. (2016). Patient-reported quality-of-life
analysis of radium-223 dichloride from the phase 11l ALSYMPCA study. Ann
Oncol, 27, 868-874.

Parker, C., Nilsson S., Heinrich D., et al. (2013). Alpha emitter radium-223 and
survival in metastatic prostate cancer. N Engl J Med, 369, 213-223.

oA st g (2010) - %éﬁ”ﬁl&“ ¥ o Bp
http://www.tcs.org.tw/tcs_old/ci/ci_info.asp?Page=1&titleid=42 - 3 B~ p
H#p 12024 F# 2% 23 p o

60



{) TEBRENEB Y
CEsW®  Chinese Environmental, Safaty and Health Association

ERRBEBMUE O MERENTE

e E AL Y Rk TR I Ep A
A Brief Discussion of The Impacts of Environmental
Microplastics on Cardiovascular Health

5 R
Bk AFR QIEE CHL F P ALILT

Bif T%Jﬁ : maxwu02@gmail.com

‘\'é‘ﬂ-‘

P

ERURRS LEA T w'/mf% i % i o ¢ 45 PECPP S R

2019) *’3?2%’5& s blded N ER AR TS
WL A R - PG 2R E 2§ 4236 3.2

AR (F- XM #t,aa;;uﬁgag;gﬁ%oﬁﬁig_ﬁv"”%ﬂ F it - AR
A ERBE S G A D] 2025 ERR AL R ET 2 ~
b (UV) i;,k—q“fmiﬂ gL Ry bRl RERR A
ol A AR B AL e B A b~ IRTER JoRrdp o Bie P B iR G
$E (<5mm) # 3 £ 2 5k 5 (<1000nm) > A BIfL 5 A 3 (microplastics)

fr2 5K # %% (nanoplastics)

M %Uﬁ% T RiR oS BB RHE LR oA ETE
Gt end A (Hk) c oM BB R A2 DR R A B
BRSO BCORY o RIRIRE > G F - B AR IZA (wastewater treatment
plant, WWTP ) ¢ 53 - -k » e Bk & "% 17 98% > -+ % v 5 6500 §
B AT R K Y o A E R BRT B30 KX 58 R BATRS
WA RARSLRGE > k2R A E el BT ZARGRE R kR o ML R e
Fho KA EIAE IR AR > 3 A EE kgvkS Y S IR o

L 5 4 B 123 8 (07)7317123 #8008

61



TR W e

il S = un /i = A
R ERIBIEE B O M SR Y

G AR AR S B A R Bl o bldeib i SRR AR ER R EL S
FRFASEET NG 2 A ERPAE - B oIk 3D AIE T FACRE

=

Pt A Hw e fRaR S (R A-H pEpE PLGA) » BB 4o i@ % o 4R AR
LEEMA SRR R R FLThE A PLGA B B B SRt B F R
o 2@ PLGA 7 ¢ 25 = PLGA nanoparticles (PLGANPs) -

<

R A G BT B R R ek SR 12 80 % 4 (HOCs):
4o % %42 (PAHS) %i&gﬁﬁﬁfgijﬁ¥<PCB” TR S

B BAR B A T Al AR S S R e A - e T
?ﬁi*ﬁ%ﬁﬂﬁﬁﬁﬂ’ﬂﬁﬁf RIS RS K 0
lfblfré‘:%|»‘lL§l—]r}? B’J %}\ J}—,,EEXF"? T FBA%/%:I{?J%%’K/}’F’?:’ o

S REERE AR T
d P B4ez o % % (micro- or nano-plastics, MNPS) % Tk 35 ¢ & ji?
o FRAME Rz A 2RI T E LT oMNPS 8 X A e 23 & 5
(1) 28 (2)5v#Er > ()3 c FrFEralihz - 558
FOURCE G A ERE Y G 70 A SR iR e IS AUA A B B B
TR e AR A o A B L 23RiT 30 AR IET K 20% 0 G0 B

)

&

*

NB o BTN R R AR AR R ¢ R E R & M
BHE D ook R R A E AR § A B E:.‘Lﬁ%% I~ JTR a kLo B E

EE G G AT e M et PR A S BRI B E R KRT A ES
BREEGES S (L) 0 LB PSR £RR » RPN kiR d o S
A FT R IR B T T PEERE BRI AT Y
O REE ROl S H AR F AL S AgmEE (RRT S 40 o)

fome s (2384 5 10-20 sk ) o gt > W FE R Y L 3 AR R o BEAK
MR PR R R F S A R ar BRI I FN B R aFY

~ FAFH MNPs 7 2 F S5 4 (S150um) s F (S10pm) feot

62



ERRBEBMUE O MERENTE

Bl (3400 2 F 7 4 ) o #) NP ()40 40 2 5% ) 7 4 Langerhans
fmEe BB @ ek MP (Gl4e 0 6.8 Hok ) it € R B
‘mn?mﬁﬁﬁf B} #EIpAP MNPS 7 5B A T BRI » Tk ke &

SR SRR LL L R B PR ?M@**ﬂfﬁ?m&%ﬁgw
M B M AE T AL D R L kR O MNPS T 1 T S - L A g
S SR M R Bk R Y EATAF 0 R AR B R - A
2%ﬂﬁj5%w%iﬁﬁiﬁiﬁ%WMfﬁﬁi’éﬁ6@u' 6B

bRy v 11 ram'wﬂwfy%k 3@;:”%51@;1.\—%7 h’“q‘r

7

\‘1

FI A RS B D TG 469 fid wtrwfrﬁtr PRP~ e R R oA P
bt BT 5 184 K i AT MO o AT RAEY > 2w D s
RN R E S U AR L W
BREIREY N HPAARET
HipM =45 0 =G v PR A *’é}%t&’*‘ b e AE R o
~Hhchd BE SR
RIS A - AR BRa o TR ANM RS G T bk
vORTS 0 RAE COFAR AT 6 BRF KRB P L FRE o ) Ak
BER AR THEFEPIEHUEN e feeddme 3 4 o PRy
B ped end $o 3 A1 (biopersistence) Vit Wik - kA A P F B0 ¢ 3R
% F J (inflammation ) ~:# @& & 4 (genotoxicity ) ~ ¥ - /&t 4 (oxidative stress ) ~
fmie k= (apoptosis) ~ k% £~ (pyroptosis) frie sk (necrosis) e 4rk
FEFRFETIOFTREAL - JFIRE > CRHEREG R o R -
HNBEP AL SRL  ARE N E S A F R T E MR N R g i
FrokiEs #8734 (HOC) ehfizex i > » #av g 22 1 Focfg o
AR AR S ePFT T RLE T A P4 MNPs s d M fz o e i MNPs 4
AR F R P G R A &EoXlaoinhu 177 4 10
#4005 MNPs Ap B cvs o F 3 Ao ah R T A 4750080 46 | M
MNPs e~ 2 % o & 7 5 2 2 MNPs ._Lfrsqwfr AHT ks id e

63



ST 42 A B A R 0 1T (R R ) B 2

)

o &% AP MNPs #5858 i > I 4B 38 123g & 4 14 o MNPs &0
SHEA LS HEFF T RN S REH AT v e o fre g o
- %‘%‘ o MNPs 3£ 378 &~ o 277 % ~ s R B e B P A G o
FAEF CRA S UF s dwre k= 102 MNPs fr § B e S
3 o HAdEd MNPs enfb § (F)%] ~ <]~ &6 e )
frFr R Fo e 2 ﬁarbﬁk\‘r}ﬂl‘friﬁfﬁj"lﬁ BH W BRI
AR S EF RFEE e MA@ E o A3 05 F K MNP A KV i B
» & 3400 % 5K ch MNP &2 535 % 5 B H o

EE\,,. \thm (“l % F_k |l
k2 ’“é peal= A
wbq. >ch— B
el %“ ‘“l

-
= %

st b5 3 PLGA NPs #fa ¥ R F BRI o ek B 25t PLGA
NPs & % (s W IRFFEFRA L LR F » TP 5 R H e o PLGANPs%z%%
LR T2 e R F g A a b g i o PLGANPS € s ff teik 3 % T
DFHEF NS T F 2 RGET Feimie ] 2 PR Y mﬂy}}/%{ Fov A
Fi i N F AT 4 34 o PLGANPs difE ~ 4vig T oh g R L e chip T B
RN A e R o

B%® MNPs 2 E b2 3 hdmd Bl =45 (AokE FHH -
B o A 4] B 45 ) hp A%E Y R

Tﬁ
o

5 HORF nB e MNPs chi B 5 305 & -k @3 fer IR - 5 4
Bor B e n F AT ARG e pATER Rk 2ok S
CER R Ay F R MNPs B R P e BIRE T K ATPRR o LT
¥¢ 3 r MNPsfez f ¥ =47 R A FREHR> 37 ke § o

PenFal rls R AR AAM T MNPS s s K SLAEE
B3 o MNPs Spfs e f 4 Meni 484185 LB ~F UK e &
= 12 % MNPs & fm5e 42 B efp 3 (% o Bt Ak F & & 5355 MNPs
L3 A dofe & 5 AR F A ok AR ORTRE R B & TR o
it % 34T A RPRE HREE o F MR P R el

‘:‘3,1*‘*'3/,, fﬁ)‘gi m ¥ i}#)‘lﬂ’,gmm};ﬂ;ﬁ"

kg

64



CE:

st

hE R

REHREBE

Chinese Environmental, Safaty and Health Association

BB B D M E R

B2 488
o=

° -
) ) ° 0~
¢ g 2 00 _
\& o
/ - \
Dermal exposure Oral exposure Inhalational exposure
: |
H o4 !
3 = ‘
. g ;
oy
oy .‘l‘ Intestinal ulme blood barri
5 < y on: er
- L T FiE pulmonary
f 4 ,." - [ dysfunction
lj;ﬂ ® ::'ay,-;Langerhanscells D> 150 s s (60 nt aoe S
Epidermis om; @>10pum x ©® 400 nm amine-PS x
inal villus vasculature

errmssnpmmienc v, CholeySymmn G = TERTTemm
" - - Arteriola Venule ‘I Iy 9y x, g % 1
L2 1 Distribution & Aggregation 1 ) O,
1 ' ' @& )
>10 pm ' ' 5
E Vs ' Mechanical blockagein | 3 2
[ ™ | the capillaries , 6.8 um o 1 [
1 ~s Capillary 1 1 - .
' o~ " Size- and dose- ' i !
: - ':‘ dependent | :
| & I [ ] : x
; Abnormal heart rates !
! ! Mechanism of 1 { J
@ T | cardiovascular toxicity | ! ;
— . . I
8 | : Oxidative stress : [ Cair:lmc,funecl::‘m J:
£ Twomsoss | : L .
T ! Inflammation s :
Q, : : ( Pericardial edema ].
0 : Regulation of blood : Apoptosis : :
| coagulation : . ( Myocardial fibrosis ):
> : Pyroptosis . !
! . 1 1
: Vascular endothelial I Interaction of 1 Other myocardial :
L damage : cells and cellular | | | pathological damages '
' K components L4 cf
E ——————————————— \ 7 B T e — -
s
= [ Arrhythmia ][ Atherosclerosis ][ Myocardial infarction ][ Other CVDs ]
O
B 1~ MNP #F 5 7?. S Lk Eﬁgzﬁﬁ_ ~F UL E}Tg[ﬁ:fﬂfg-&%%“

(Zhu et. Al., 2023)

65



ERRBEBMUE O MERENTE

Surface

functionalisation

I

Size

Uptake

Surface charge

Hydrophobicity

Protein corona

B 2~ B e 3 F B s o gk # (Wright and Kelly, 2017 )

34 9

Shi, W., A. R. M. Fuad, Y. Li, et al. (2023). Biodegradable polymeric nanoparticles

increase risk of cardiovascular disease by inducing endothelium dysfunction

and inflammation. J Nanobiotechnol, 21, 65.

Wright, Stephanie L. and Frank J. Kelly (2017). Plastic and Human Health: A
Micro Issue? Environ. Sci. Technol, Vol. 51(12), 6634-6647.

Yang, Yunxiao, Enzehua Xie and Zhiyong Du (2023). Detection of various

microplastics in patients undergoing cardiac surgery. Environ. Sci. Technol,

Vol. 57(30), 10911-10918.

Zhu, Xiaoqgi, Chuanxuan Wang, Xiaoyu Duan, Boxuan Liang, Elvis Genbo Xu,

Zhenlie Huang (2023). Micro- and nanoplastics: A new cardiovascular risk

factor? Enviroment International, 171, 107662.

66



A R

Cesw®

B R e
ZERNEB ]
o, Safety and Health Assaciation

FTNEE=REESHET TR

2 A ¢
FLlr BEYZXETEHA 6

- ~PF BP0 112 # 12 7 19 p (& #F - )14:10
SN B K AAR(F BJOF 44Uk (813 B2 LY B E - B 767 %)

REILG SRS A PO S HROAR R E S
gt s BB A AT ~

I B RS
BE B ZB R Fr MEECFELE S KT - cHFEE
HiEH s 2RE A F CRER P ST
TEIRD AP
AR AR &
SED EEF XT3 b ERE
ANNARRE D (%)
1 ~FFLEE
() §012 9 5 (75 540 ¢ 71 T 113 6 9§57 5 559 ¢ 71 -
() 54 ¢TI B2 6K F 0 MERE X 2foEEZ B 2P Ry

HF 2k AH <r$w%%ﬂ@éJﬁﬁErﬂﬁﬁﬂﬁﬁﬁJ@*%ﬂﬁ
F1Eda47) fr(BBERPZEFCEFTEESR) (X287 25 0 44
LGP £+ T p & A RBRRA R FERFERTERE) v (B M AR
ilﬁﬁ&iﬁﬁfﬁhﬁﬁﬁﬁ%ﬁﬁiﬁﬂj:%%ﬁjzﬁ’%ﬁ<no
TP RGeS a s ) o (e | FRFIFESER) R
LT E s R ER PP A LR ADET SR EERARETTT
e T o

() *# g7 (112 & 12 7 19 p )7 = B R AR (B ) Ey5¢ § ~ ¢ &2
EF AR R 2GR S0 LR HR A e

1 &g FlAang i ngd (@R FEis [§F 3827k
2 REFAEOPEEPR] -

2“&\# r'igﬁ:-# Q?Iw/g‘@‘*ffd%ﬂ < /E.ﬁl%‘]‘.& LRI - S ) {m [-% & im\
e 2 ]

67



Q-

R B

@
=

CEsw®

$+IES = RIEH S

FEERACHE

C iR
RE-

%d I FHRI2ER 1L gt A 4 o

Fi‘-‘ 2

Ak BRRIEE -

kd I FRIBERKAFEL -1 L R w4 o
Ak B AREE -

hd CFAMEEEZ MMERORERELTR -

WP IR AIATEB A ER

Ak BRI -

3B A § R

A6 R TR R

Fﬁg 112-& 11”}%5|JF{(A/ %"E‘;—ﬁ;@%xf‘]’filo

BH | SR 2 BB REEE
¥FEgR | p2ag | 2R %z#ﬁ g ez i Ak 4
AKX R | pas | MPME Rz ®apac g H 8RRk | 3o e/Eie
Y& ¢f | pae | FAA i‘i‘)‘x?"%"‘i'ﬁ"\"\? ERL I hR/EP A
¥EER | p2a7 | BT 2 | RFARAMRP T RS TTIRIES | g /zpae
Y& ¢ B | pausg | FEH a1 AREF IR Ve T
- Wz gpg . .

2F 4T v iz .
¥FEER | P49 | F{7R TR A AR TR Hee kG HA

68




{) hEBRENEBE
s Eviwrort Sett i P Ao

Cesw®

FTNEE=REESHET TR

srie M€ A

5

it R LA LI

AR BNk
2

¥ E

[Ehd
ST
fi

AO52 | & R FHLREL RGP

S ¥

i
I

IRy | IRy

¥ &

B027 REBBEFHEILFF LD P

o
oy

-
ok

MAL & st &

%L

Mg % 4 RER A

A023

¢ R ABAL G F L P $F%

Lo R (R)
,_L: \—gf(g :14];%30’4'\ °

69




)fpi kf@lﬂfibﬁﬁ’

CEsuT e Environmental, Safety and Health Assaciation %_l_@):lkh——hiigf-%ﬂgﬁﬁg— E ,Bﬁ'
M1
PERZERRHE
WETRER
112€181HE1124611H30H
Bl : 7o
1~1188K | 1~128 | BRERR
& H g EEY T BREEYEGNA
AEREWA
ABE 36,000 35,000 1,000|AEE
BEEHE 498,990 395,000 103990|EER/EFTE
SEBER 106,970 106,970
THENMIA
BURFRBIIA
HAtiwBIBA
ZERBBA 200,000 200,000 O|EHIEETIERA
HRABBA
HBEBWA 250,000 250,000 0|112/6/2FEMHE
FRUBA 23,319 12,000 11,319[$RTEFRFR
WAER 1,115,279 892,000 223,279
AEEESH
(ASBE
RBARSEFE
Hitt \SBE 110,360 120,720 (10,360)| A 13=4E(8 5 $10,060)
et 110,360 120,720 (10,360)
OBRrsE
XEHRm
ENRIE 5,280 10,000 (4,720)| B EFM - BB
HEE
BEE 3,978 5,000 (1,022)|BEforFAZEA « Fb. REHE
BB
Hit AR
& 9,258 15,000 (5,742)
E%BE
SEE 30,000 (30,000);E#% - SithiAE
BEESE 147,853 130,000 17,853 |#EEENE
ES 313 15,750 (15,750) | 4BuA R R £
EREER
EHE)EENE 65,355 75,000 (9,645)| 24D - HE
Hith I8 219,218 215,158 4,060|112/6/2 EX£BHE
BB
NGt 432,426 465,908 (33,482)
AR 552,044 601,628 (49,584)
REBES
AHAfRAN 563,235 290,372 272,863

wEE : [LOR NTHE | MBWE :
=5 Y=l = 5 =

70



qjif%’; 15‘1?4&*?%‘3" e —
grEa-srEe RS R B EMEE eSS

PERL RS
IRTERAIRE MR
ERE112F181HEZRB1124611830H

® B £
e 1,917,198
i AREUA 1,115,279
W AR, (552,044)
G 2,480,433
mEE: [0 was: [ N f{ﬁ,’_}’ w5 : [T

71



)qjéfgij(fé‘lﬂﬁﬁﬁ N o
O Corne sty e eon EtTNEE -—REESHES T RLHE
PERZENRIHBE
B3R
REL1241H1AERM112611H308
Uz A 52

&l B|& Gl (i
EERG 377,058] ZHEmW® 0
REZFSWA 986| HIRKLEIRP 0
AR R R4 0|48k 378,944

W : [ ;j wa: |1 ﬂ BT kf{“ i B

72



)qlii;%"i@iﬂ%iﬁ‘%

EHEE - REEEMEE SRS
ERTHEREHE
BEAMER
EE1124€118308
B T
= =3 afE BB
B B & (] #/ B & |
RENEE ! RENELfE : 0
RITFR--LIRET 231,297
RITFAR-- I EETF 370,192 (& &
RTER--TIRERF 1,500,000 | HEEES 378,944
RITFER--EWETF ERIRE) 378,944 | REteR4k 1,533,254
AHERAE(1124E1-118) 568,235
a R 2,480,433 a B 2,480,433

135

was : (g

B
AL
g

73



()@*—Lﬁ\gféﬁﬂ}xbﬁﬁ*

Cegn®

Chinese Environmental tal, Safety and Health Association

FTNEE=—KEEFHES TR

#oER

A2
PERZENRHE
WszHER
1135
Bl
# 8 11338y | 1288H e
ABEIA
AEEH 35,000
BEGH 400,000 395,000\ G EHEFEHE
#5938
WBIA
BB
EBIIA
BERBIA 200,000(1126F BB TIRIA
T TN
EHEDRA 250,000
ARIA 12000 | 12,000|@FE RIS
ONH 412,000 892,000
KBRS
(OABH
REARESH
Hih ASB#H 120,720 120,720| AN 321E (85 $10,060)
et 120,720 120,720
ONAR
XEMF
ENfpIE 10,000 10,000\ Z & F 1 - BHBEFED
i
pillck= 5,000 5,000\ B&EforfEEM « FM. REL
i
Hfh AR
Mgt 15000 15,000
SEBR
aug 30,000 30,000|/&:#8 - SIS
BREARE 2 130,000 130,000 | #3855 8) 2
EHEEE 15,750 15,750 | #95k E 5 - 1%
ERBER
BTGENE | 76000 | 75000( @ TU4RED - W
H{ST 215,158
B2
NE 251,750 465,908
S AR 387,470 601,628
RBES
A Wi 24530 | 290372
EEE {,F‘i ;}a LR HITWE - lb&"al mmwa [

74



)Epi xfé‘lﬂfiﬂﬁé@’

e ramoeatr SRS RBESH T ADS
PERZERRGE
TEABRBE

: Bl : 7T
R TR e =52 I TR
BITWE (SRR B4 111.12.14 5,000 0
MBEWE  (BES 7 111.12.14 5,000 0

- ;\1.\‘“‘} A==4 . {;\'{\"”:i == =-20 B 'ki" V il

WHE | f_&] wae : [l wEwE: Ly wseE: “;;k

75



AL EL LR
=25

cEFReEN A

5 » Xk
§ R o TR 11 Ko AL
w . o -fg*flj P by ﬁ—k D R
g :gjpe#\g; g > Emo -+ ;q'rﬁigﬂ,i ;;»:—igr:
. y 4w N2 - = 4
R f?j‘ F]A “4‘§,ﬁ£‘§$ﬁgl %)E' Z\;#ﬁ‘ég*é‘#}ij\g N g%‘f 500;‘.‘
' ()1t fEaEs r g o A
Sd S g K S Ee Tl i ¥ & ¢ % 1000 ~/#
‘f;;f’f’jy_%jg% BiriAp R AT R g
reer AR
o | BT R A » ¢ # 3000 ~
]88 -A %7 PRy : "
A gra BENEYHE VA BT & R @ % | ¥ # & § 6000 &/
- g YA g R Fdag | - -
5 2 \ ¥ ~ —
e kR s ﬁMﬁNHW#%?MMM
H(F)hE xR R Pﬁiﬁﬂ
B FAEAAFF AL, \ .|~ € % 2000 ~
8-C e a A HRER 2T AER| T B
FIAR-C 5 T g ¥ B . ﬁii;ﬁﬁ §% |42 ¢ 3 a000 ~re
Cap g fld e afip T
HoALg A BHE
o st FERIRNGAEE A
M A S 3 T R L T
B4 E A4 I B A A E
" e b IR EREREE R
LN Wi s Foes ’
X RN S S B
A Y E R "Lrﬁn SR T3
- > é’u %%g
g E L EHFF- o p g;@&“,ﬁﬁ%frﬁrl A¥a 4l x gﬁ—a;ﬁuﬁ
HaRFE L EE 2L PN L RE
gl é’b?ﬁi%t% B EE

ARG F T EIRL FIPM RN § 2 g St B RE
FHAARN VI RERBES > SRELE T F FER 4
f 2 Eaisl-
B ek
A% € B e sk http/www.cesha.org.tw/ o § B T RS EITE A € BATRUL
Z AR FTRL o
L A
BAE B A G RY 4 RENAIEL PR > b r R AE
b o

I

76



B TIB B AR
4 e T2 7% AR A
£sy\
u B RS EN EHAES
E3)) ] T8 P =) 30,000 7t
H & Ex=] P! 24,000 7T
HEER Ex=] b= 20,000 7T
HEKEE Ex=] P! 19,000 7T
A B TB ¥e 12,000 7t
N B *8 P = 8,000 7T
A B Ex=| = 8,000 7T
A B +B = 5,000 7t
B &E :
1. MEARHRKAHITFxiR  BNRFTFxRESE 500 752 -
2. BEIRH

EETNE_"HE 95

EETIZE=H& 9

EETEMEAE : 85

ZEEBR "HEAGE, UTEREERE 9 FETE -

77





