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Abstract:

Taiwan, located in the subtropical zone, has an island climate of high temperature, high humidity and high salt. Metal
components are prone to corrosion. In this regard, it is necessary to set up an indigenous underwater corrosion environment
data and corrosion factor database to enable the basis of corrosion protection design and maintenance management of structures
in the future. The major work items of this study include: 1. Investigation of atmospheric corrosion factors of the whole island.
2. Preparation of atmospheric corrosion standard test pieces and measurement of corrosion rate of in-situ exposure test. 3.
Establishment of atmospheric and underwater corrosion factor database. 4. Trend analysis and comparison of the past-ten-year
research results. 5. Completing the classification of Taiwan’s atmospheric corrosion environment.

Results of the trend of chloride salt deposition rate indicated that during 2013 and 2019, the higher deposition rate of]
chloride salt occurred in 2013, 2014, 2016, and 2017. The Taoyuan test lead, the Keelung test lead, and the Formosa Plastics
Naphtha Cracker #6 test lead and the Hualien Port test lead were higher, and the measured chloride salt deposition rate was
greater than 30 mg/m2/day. The trend of sulfur dioxide deposition rate showed that the higher deposition rate occurred in 2013,
2014, and 2017, wherein Kuan-yin Industrial Park, Longde Industrial Park, Linhai Industrial Park, and Changbin Industrial
Park were higher. The measured sulfur dioxide deposition rates all were greater than 400 mg/m?/day.

For the corrosion rate of the one-year test piece between 2009 and 2019 was compared with the corrosion rate of each
metal on the vertical test lead, the corrosion rate of carbon steel ranged between 45.3um/yr (Kaohsiung Port Test Lead) and
282.4um/yr (Taoyuan Test Lead), while the higher deposition rate occurred in 2009, 2012 and 2019, of which the Taoyuan test
lead, the Keelung test lead, and the Formosa Plastics Naphtha Cracker #6 test lead were higher. Their measured corrosion rates
of carbon steel were all greater than 200um /yr. The corrosion rate of zinc ranged between 1.6um/yr (Kaohsiung Port Test
Lead) and 50.3um/yr (Taoyuan Test Lead), wherein the Taoyuan Test Lead was higher, and the higher deposition rate occurred
in 2009, 2010 and 2015, The measured zinc corrosion rate was greater than 40pum/yr which was much higher than other vertical
test leads. The copper corrosion rate was between 1.6pum/yr (Suao Port Test Lead) and 13.7um/yr (Formosa Plastics Naphtha
Cracker #6 Test Lead), wherein the Formosa Plastics Naphtha Cracker #6 Test Lead was higher, and the measured copper
corrosion rates were all greater than 5.6um/yr classified in the CX level in corrosion classification. The corrosion rate of]
aluminum was between 0.8 g/m?/yr (Suao Port test lead) and 30.7 g/m?/yr (Taoyuan test lead), of which the Taoyuan test lead
and the Formosa Plastics Naphtha Cracker #6 test lead were higher, and the higher deposition rate occurred in 2010, 2011 and
2016, and the measured corrosion rates of aluminum were all greater than 25 g/m?/yr.

Benefits and Applications of Research Results:

Available for public works agencies to understand the trend of corrosive environment of structures, providing
references for Taiwan International Ports Corporation, The Corrosion Engineering Association of the R.O.C, Industrial
Development Bureau of the Ministry of Economic Affairs, Formosa Plastics Corporation, China Steel Corporation,
engineering consulting corporations and other industry, government and academia.
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&L (- B 1971.12-1974.7
Carbon steel, Stainless steel, Galvanized steel, Al, B 1984.9-1985.8
FATA 2P Al alloy, Cu, Cu alloy 1 1984.7-1986.6

Y,

1988.5-1990.4

Thermal spray of Zn, Al, Cu, Zn/Al, Cu/Zn on
carbon steel

B, B L, kT B TR

1989.1-1990.12

1

T TR

1983.7-1987.6

Carbon steel with and without painting Fi 1984.7-1987.6
&L 70k 1984.7-1985.6

Ca.rbgn steel and weathering steel with and without i 1984.11-1987.6

painting

Carbon steel, 304, 316 Stainless steel, Cu, Al, Zn, B 1986.7-1987.6

and thermal spray of Al, 5/95 Al/Zn on carbon steel

Carbon steel, Stainless steel, Weathering steel,
Galvanized steel, Al alloy, Cu alloy, etc.

B L, SRS, B, R0, 40
B, B, BETR, A,
£, B

1987.7-1992.6

Carbon steel, Zn, Al, Cu (ISO 9226)

nE, Lk, ERCk, %, P,
"""éa iia —"E’F\:a %KT'%’ i:bé}a
v1Z 1987 & 1992 z_ Bk Bk

1992.7-1995.6
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s R R A ES ML BT L (RE PoF)

AFe — 4Fe™? + 8e (KB t&F & » Feia 3 = Fe'?)

8H — 8H' + 8OH" (Hjza= a3 i)

8H" + 8e — 8H (st rF &  HE R =HREF)

SO42 +8H" — S?2+4H,0 (#ife:R FEIE RS fR it TEF)
Fe'2+S2 — FeS (42 24)

3Fe™? + 60H — 3Fe(OH), (K44 =)

4Fe+4H20 + SO4-2 — 3Fe(OH)2 + FeS+20H-
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FRMHEFESOymMHFEF N ER AR & 3T R G ApET A 34
T4 362 2% o %4 CNS13401 (ISO 9223) C R ARSI
RyHET BRI RFBEFTPERBRFFEFTR AL ?%”#’**I% Fl+ iE
AR E R R ¢ a‘r«‘« VERER (D)~ ZF ¢ hE R 3 (S)
SF A REP) cHY S REERENEY ERE N 0°C pH
B LY 80%2 ) PFEcE T A V3l 0 & BT 5 (mg/m?Y/day)
CNS 13754 (1SO 9225);2 %2 Bl € > = 3 * uinfi £ P E_7 CNS 13754

(ISO9225)4 % 2. = § it 4ufifis v T 45 £ iplerun 4% i 5 (mg/m%day)ip] %

AEFF P SOk R (ug/m’) HE A s R S RIFRIST S
B EE oo By ONS &2 ISO Rde > 7 & A TF]FEF < § Fak
B8 REFR %ﬁ‘—’i’:‘% LRI E XL RSE - £
_@:%?ii:? EORIBEOT At B R R A TS Hcdg 0 P ARAT hUR 4 )

+ PR R o ETRIE mwfﬁ_ﬂkr%\» PAEELN YTT o

4038 5 AMBEE L BB Y- 2 FRESE &R
AN EBERER L M BT A BB T - R A f&?fﬁ
Bk o B ERTFRBEIFE BT Y ymlyr 27 5 AR R
FIEFIA & aF £ B FRE Y DRFAR L 23 A LiEE
BRIE RV > AT s B EROFBESFT L ymlyr T
e 47 e A8 3E R L g/mPlyr & oon e

i.i

-

N xmwuzm FRBEREA L CI-C2-C3-C42 C57 % 5

Cl % 7+ K& 225 1 (very low) » C2 % 71 KAt (low) » C3 % 77 K4
1 ¢ % (medium) > C4 % 57 F 41238 (high) > C5 % 7 Fra 2% 3 (very
w

high) » CX # 71 K4 1= B (extrahlgh) B TR = R I PR T S N3
b5 %5y
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% 34 RERB LK

R !
RE |

hour/year %
7 <10 1<0.1 1
10< 7250 0.1<t<3 T
250< 7 2500 3<1<30 73
2500< 7 5500 30<1 <60 T4
5500< © 60<1 s

7 kR 0 CNS 13401- ISO 9223

235 §RFBBBERIBLFL

F P

5p 5|
mg/m? /day
S<3 Sy
3<S <60 S,
60<S <300 S,
300<S <1500 S,

236 _F 'RFLBREIBLHEL

R KR ¢ CNS 13401- ISO 9223

SO, i ff it SO2 ik & .
mg/m? /day (L g/m? e
P, <10 P <12 P,
10<P, <35 12<P, <40 P,
3B5<P, <80 40<P, <90 P,
80< P, <200 90< P, < 250 P,
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FRLBRE LSS (URATFFLH)

o
B T1 Ty T3 T4 Ts
3
So-
B q So | S5 |S0-Si| S | S5 |S0-Si| Sz | S5 |S0-Si| Sz | S5 [ So-Si| S:2 | S5
1
1 or 3or|2or|3or
Py-P; 1 1 ) 1 2 4 3 4 4 3 4 5 |3o0r4] 5 5
lor|lor|2or|3o0or|3or|3or|4or
P 1 1 ) ) 3| a 4 4| s 4 4 5 |4o0r5| 5 5
P torflor) b fs g a [* s s |s|s| s |55
I 2 |2 5
BB T1 T T3 T4 Ts
EN
So-
BRIy g S2 | S3 [So-Si| Sz | Sz [So-Si| S2 | S3 |So-Si| Sz | S5 | So-Si| Sz | S3
1
1 or 3 or
Py-P; 1 1 1 1 7 3 3 3 4 3 4 5 |3o0r4| 5 5
lor|1or 3or 3or
P 1 1 > > 2 3 3 4 4 4 4 5 |4o0r5] 5 5
1 or 3or 3 or 4 or
P; 1 > 2 2 3 4 3 4 4 5 5 5 5 5 5
4
LB T1 T T3 T4 Ts
@
So-
-5 g So | S5 |So-Si| S2 | S5 [So-Su| S2 | S5 |So-Si| Sz | S5 | Se-Si | S2 | S5
1
2 or 3or 3or
Py-P; 1 2 2 1 3 4 3 4 4 3 4 5 4 5 5
2or|1or|3or 4or|3or
P 1 2 3 5 4 4 3 4 5 4 4 5 |4or5| 5 5
2 or 3 or 3or|4or 4 or
Ps3 1 3 3 4 4 4 4 5 5 5 5 5 5 5 5
i Ti} R (1) F Binfiid F(S)E S F A B (P)Z H kB TS E &;ﬂ\&@ S
BB MRE S FHRE®RL 2 12y 3457 &% 4ol 27 Cl &AL -
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338 A FRGBRENWE-NERFEERIAF- ELHFBEFHA
‘réé "? & corr
Bt 1 K43 5 (Yeorr)
mEE e B 4 i 4
Cl g/n’l2 /yr 'Ycorrglo YCOHSO-7 yCorrSO.g ¥ Z» %R‘
].ll’l’l/yl' 'Ycorrgls 'Ycorrgol 'Ycorrgol -
C2 g/ m2 /yr 10 < 'Ycorrgzoo 0.7 < YcorrSS 0.9 < YcorrSS YCOI‘TSO-G
l-lm/yr 1.3 <’Ycorr£25 0.1 <'Ycorr£0.7 0.1 <Yc0rr£0.6 -
C3 g/ m2 /yr 200 < 'Ycorrg4oo 5 < Ycorrgls 5 < 'Ycorr£12 0.6 < 'Ycorrgz
l-lm/yr 25 <'Ycorr£50 O.7<'Ycorr£2.l 0.6<Yc0rr£l.3 -
C4 g/ m2 /yr 400 < YCOI‘TS650 15 < 'Ycorrgso 12 < YCOHSZS 2 < 'YcorrSS
Hm/yr 50 < 'YcorrSSO 2. 1 < YCOI‘I‘S4-2 1 3 < ’Ycorrgz.8 -
CS g/ m2 /yr 650 < ’Ycorrglsoo 30 < 'YcorrSGO 25 < Ycorrgso 5 < ’Yc()rrglo
Hm/yr 80 < 'Ycorrgzoo 4.2 < YCOHS8-4 28 < ’YcorrSS.G -
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Fr i 28 F AT RS2 T

1L BE 3R %ﬁ.}mﬁ%ﬁ%h& TR XSy
B o Pl B BREFE R G AT TS AHER o SRR E
1332 108 # 12 * RE&%BIPF - lﬁﬁ}i £ IRER AL~ B TRBR BT
BRAZFBAHEF S F PR HREEY TS SRR
oG EATARR S P BATE R RG £ RSP eRT e ad

% I.W;_E’f”%}'%; o

~= \F‘h "
& e

41§ B 3 BRI

Bl 41 5 102 #3 108 # R & £3 FRM-Tiog Binfid 5248
B o AR 102 £ 3 108 & FF > & BirHad 5 43 1.9 mg/m*/day (B
B R M) D 33.2mg/mY/day(F s RS R) 2 A BB ST SR
4 A 102 & ~ 103 & 105 & 2 106 & » U FREHRR ~ AR R%EA -~ £
B ERRR S T FRARE 0 TRIE Gy BiTHE S Y < 30
mg/m?*/day e

KR 41 FW R 7 RIBEFHRR 102 £ 2 108 £ 5 Bicfid
3.0 % 18.0um/yr> B dunffid 584 & 105 & 18. Oﬂm/er =
ERRHMA 102 £3 108 # % Wi 5 420 119 3 33.0 um/yr >
BB AT FF 2 A 105 & 33.0 um/yr o PEZ ROGRSAR A 102 £ 3
108 # & BiwAEad & 10543 192 um/yr 3B i ff i 53 4 4105
£ 192 um/yre BBk A 102 #5 108 £ 5 BicfE 5 419
3 62um/yrs B A FF 2 & 105 £ 6.2 umlyre & ¥ dE iRk

102 # 3 108 & & Bivffad 5 430 11.0 2 273 pm/yr > #a§ i
FE A B 102 # 273 umlyre & ¢ ERHKRM L 102 £ 2 108 £ &

Foofid 5 42051 1 255 pm/yro e F e f i 5 4 & 106 # 255
pm/yre [ﬁ;éﬁé;fmfmi 102 & % 108 & & By & 4 108 1 332
pm/yr s BF T AEE S F 4 2103 & 332 pm/yr o AR R A 102
£ 108 # & BmoTfE 5 40 152 3 331 pmlyr 0 B o ffad 5
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4 4 106 # 33.1 um/yr -

102 & &2 103 &2 4 85 %% feng BirfE F g P HRE%RR
B ERRAE BT T L RF 5 R23.3~33. 2mg/m2/day1ﬁ?°
104 & 3] 105 £ > A 38% a {04 feng Bowfid 5 B4 & 105 #
PFICE B ARG Bl E F o2 1 330 mg/mz/day LEER B
B omPFlFEAE B T;f% # KK m T 5 11.6 mg/m¥/day o 315 Rk
i B FREraed 3o 106& 2 L § £ B F 33.0mg/mY/daye
107 & 3 108 & 302 & M5k A Bymfhd & % 3 % Sl 7
A RE BT 3 PRI A F 2> B E 0 A RERMG BB
25.3~27.0 mg/m?/day z_ f¥ o
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10235;2@1085!533@E

@ .ﬂ.n.rJrJrJrJrAﬂﬂffjﬂﬂﬂffjﬂf/fjﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂf

L S R
P T

SRR
Lo

7

3.0
13.1

5.4
2.1

16.9

11.2

13.5

27.0

P bttt e Bt b
L

5.7

20.0

6.8

1.9
11.0

11.9

10.8

25.3

A

28.6

9.9

2.9
20.4

255

15.7

33.1

A
& AT
ﬁg

18.0

33.0

19.2

6.2

215

51

11.6

254

AN
o o

5.0

1
1

7.0
.0
A

4.6

8
4

2

8.5
15.2

20.9

MO
B\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\L\

5.4
1
1

1.9
0.9

34
2

33

8.2

33.2

18.5

OSAIAAOIII

2 L o o o o i iy
B A A A S S A
s

5.2

8.3

3.8
27.3

19.5

32.6

15.2

35

30
25
20
15
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4.2 = § P RuRHEE FARSIE

Bl 42 5 102 #3 108 # F & 3 2 3@sk B - § CFuicffd 52 48
FuBle B 102 £ 3 108 & > = § At ff i & 41 3% 44.7 mg/m*/day
(B 228 BRI 569.7mg/m¥/day(55% 1 £ %) T > @ BB i ff i F
’éﬁ’v‘ 102 # ~103% 106 # > WA I EHR ~FTHRIEFR sl ¥
TR ERRE TR N § AT % 3T 400 mg/m?/day o

B 4.2 B R iR IR B A B 102 &2 % 108 & - § 1t
E‘vﬁtf‘ A 447 3 1246 um/yro B 104 & 3 108 £ H = F it g
FFEFERTEARF A 447 1 732y m/yr FF T R F1E2 104 £ 10 ?
31 p > W Rl SR X R R L ATRAIR AT Moo ¢ AR Bl &
102 # 3 108 # = ¥ it giicfasd F A3 77.1 1 297.8 pm/yr > . F i
g d 102 & 2978 umfyro i T X4 T R 102 &1 108 £ =
F R S AT 92,6 1 168.5 um/yr 0 B i F 4 A 106
£ 1685um/yre £ 7 L4 R 102 £ 31 108 & = 5 (CFpLCE R S
%1251 3 2377 pm/yr > B e aE S8 4 B 105 & 237.7 pmlyr o
Bl TR 102 #3108 # - % iLEcfR F A 542 1 207.8
pm/yrs B et d S 4 A 103 # 2078 umiyre g 1 ¥ % A 102
£33 108 &= F gm0 1169 1 S12.8 pm/yr 0 B I
#FFA A 102 E 5128 umlyre §5% 1 £ % 102 #3 108 &£ - 5 1
Frotfhad 40 1185 3 569.7 pm/yr > i F i f i 4 B 106 #
5697 umfyre = 1 £ % % 102 # 1 108 £ = ¥ L L 5 /130953

3 2245 umlyro B b FF 4 B 102 & 2245 umiyre Tk 1 ¥

% 102 &1 108 &= % l‘*Fuwf;mff.? i % 129.1 2 429.5 pm/yr > fi2
BT S E A & 103 £ 4295um/yr°% 1 EF%A102 #3108
£ F CRUTHE S AR 617 3 503.0 um/yr B aun i Ko A
102 # 503.0 £ m/yr

5"’]‘2:4;:: Tﬁ; Q4 'g:[’;i—: g TLE:‘“/"’C%%&@%@%&%“‘ ‘i? ?.‘[%i’ lbbr—g
** 500 mg/m?/day © 103 & £ §ei% 1 £ % = § L pAE R R 102 &
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PhERKE 4295 mg/m¥/day 0 ¢ i HRFIR C BE 1 EE ~ §50%
TR ER S F CEUTHE R 102 # 5 vk > B
ZF VR R IR 5 o104 £ 3 105 £ 0 < LI EARE
PR E R 103 E MR TR AL > R A L RS
LRI P R A oo 106 #pF§5% 1 £ % =

g B L FEEE 569.7 mg/mz/day 107 # 3 108 # % # 3285k 8
ZF puim A ¥ ’Mr‘ TR 1IERPREE2E S E ERF 2790
mg/m*/day » H AR TR F CAUIHEF EREMA IR 4
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1025 2 1085 S b R 2R AE i s Bkl 25 (]

600 569.7
512.8 5030

500

400

300

200

Wt )
o

RRRRIRIRS
FITY,

100

LTI TT TSI TSI

SRR

SESSSSSS

° 1084F

B 5 UL 44.7
& HOHARE R 77.1
= i@ K T 975
# G KT 131.3

w B K ST EE L 54.2
wHE TH¥E 279.0
NEETHEE 1185
»RBETHE 112.9
Loy sae 129.1
SHEMETH¥E 73.8

W42 102 # 3 108 & = § i puiwff i & gy 3RSk HARE W)




43 & R4t 3BT

FO8E T 108 F— EHpEF 2 Faid ¥ Aads Fkat s
FafFb oo

(= S
L ﬁm

Ji 48 3¢

4.3.1 4w F Ak FAEFIR
Bl43 % 98 &3 108 £ & -3 A% Apdn K4 F2 A% B - &
BB 98 & 3 108 & B > 4w 4k 5 430 453 um/yr (% 228 3 5% 4)
I 2824 miyr (B RS S) L T o A RF T AE S F A B 98 &
101 2 108 # » U FYFRBR A ~ SRR~ £ % > SRR ARE - 97
R E A B S < 80 umiyr BE A S SEY CS & o
3]

KR 43 FH kg FRIBEFHR A T8 5 430475 3 1178
p/yr B s sg? C3 3 C5 & o [CEB RS FLE F 40
522 % 119.6 um/yr B4 A %Y C4 3 C5 % o %f;fué%ﬁﬁﬁﬁ%f*
biE K A3 481 3 821 um/yr B AASER C3 5 C5 %o B 8B E5%
RS R AbiE F A3 453 2 1005 um/yr B4 A %Y C3 1 C5 &

o ﬁ&ﬁ%ﬁﬁ{ﬁﬁs/’ B F A 135.0 & 207.8 um/yr e A HE R
C5% CX o 47 Biis S F 4 F 40 641 3 1288 um/yr
FKasgpe C4 3 CS5 5 o FFIRASR RN K4 545 117.6 1 2824
pm/yr e Y C5 3 CX Jseo JA 15 3Rk SUpl 4h i 4b i 5 43 1024
22577 pum/yr A A FER C5 3 CX & o

‘m\\
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A

257.7
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T TFTFFTTFFTTFFTFTFFTTFFFFF,
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1084

56.9
66.3
54.9
47.9
158.6
82.2
178.9
257.7

Bt T e e e e T e
E T
w@?////////////////ﬁ

55.9
71.5
49.5
55.5
144.1
84.5
122.7
118.8

1074

e ™
T T T TTTTTTTTTTTFT
hubouuih o oy

62.0
56.1
50.8
45.3
146.8
70.7
147.9
102.8

1064F

L e e e e N e N e N e N NN
FFTFFFTFTFFTFTFFTFFFFTFFFFFFFFF
P

1054F
55.2
88.3
77.9
60.2
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T
FFFFFFFFFFFFrrr
Pyl
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79.0
49.9
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135.0
68.4
117.6
102.4

pru i

bt
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1024F
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4.3.2 & AkE FAREIR

Bl44 5 B ED 108 & L LE fRMEFBE T2 AFEH - LFF
98 & T 108 & ¥ » &2 48k & 420 1.6 um/yr (B 2B 2% %) T 503
Lm/yr (F¢ B S AR 2 R/ R FRSRARPLE o TR E i KA Y
<3 84 um/yr ALY CX & o

KR A4 W R 7 RIBERRREFEF 13203 69 um/yr
BRASFE? C33 Cobe B R AERBEF 43303 9.1y
m/yr AL C43 CX %o 5= Eﬁﬁ%ﬁﬂ%f*ééﬁ FA21 %
6.1 umlyr 4 A sp? C4 32 C5 % o B BB M Fad S 4n
16;L A0 um/yr B %Ee C3 3 C4 5o 4 %> IR NG TG

36732 182um/yr B4 s 3p? C5 1 CX & o 4 7 BRHRNE
f‘w-kﬁ 35503 16.5um/yr B A KE? C5 3 CX & o ¥ [Flidsk
ﬁ%f""éﬁka‘ f329.0 2 503 um/yr B A KE? CX %o AIERHR
BRedF A 413 139umlyr BEAASEY C4 5 CX s o
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0l-v

z~ Ve B2 ES ~F 2Th S22 H EH =
o ORERI0FET E B F bR $15E ah 2R E S5 (E]
50.3
50 5
\ 445
L) . 42.7
\ \ N
40 N L] L]
L) L] L]
L) L] L]
L) L] L]
L) L] L]
L) L] L]
30 N N N
L) L] L]
L) L] L]
L) L] L]
L) L] L]
L) L] L]
L) L] L]
20 N L] L] .
P \ Vol b :-.
\ N N . ) NR NN A <
ol ¥ 8 WY \ W NN,
o ﬂ/‘ ?‘ | -
WooowWw W\ \ WYV N R
. AL glEaN wiEN Bl A7 BIEVN 2BV BB B\
984 994 1004E 1014F 1044E 1054F 1064E 1084F
® GREEE R 3.9 2.1 2.6 2.7 2.0 6.9 2.2 3.4 3.7
@ L ERag 4.4 3.9 3.5 5.4 3.3 3.0 9.1 6.6 5.4 3.6 3.3
= Z = sl ERds 6.1 3.8 3.1 2.1 3.5 2.8 5.2 4.8 6.1 3.1 4.7
= S R AR 4.0 3.2 3.1 2.9 1.6 1.8 2.4 2.0 2.7 2.0 1.8
® e NGRS | 116 8.7 7.0 13.1 6.7 18.2 16.0 15.2 13.3 13.6 13.0
# & s ERAR 5.1 16.5 8.9 5.2 10.0 5.1 10.8 5.2 12.9 8.9 5.0
x HhE SRR 50.3 44.5 14.4 17.6 10.3 13.7 42.7 19.2 16.8 9.0 16.6
w ELPES R 4.8 13.9 4.1 5.4 8.6 8.3 11.7 6.5 9.7 5.1 7.9
W44 98 &3 108 # &2 % A%k &Fa3 FEYH



4.3.3 &F FAkiE FARE IR

Bl45 % 98 &3 108 # & €% 2% NEF B T2 AEFH - & F
B 98 &1 108 & F 4 K4k 5 A3 Lo um/yr (FRiRERFFR)T 13.7
wm/yr (% % 2 ERERSRAR)Z R o R W RGP sk

BFFEANS56umyr BEBAS Y CX & o

FER A5 Rk 5 BRIRBFSRAUF A2 F 415 1.6 3 3.4 um/yr
Barfgd C4L CSe- PEBFRFFLDEF 120323 700
m/yr B4 55 ¢ C5 3 CX % o P12 iRk RUF g 3 43047 3
78 um/yr B A EE? C5 3 CX & o B 2205 3k U abig 5 4 30
2132 40um/yr A A SR C4 5 C5 % o 4 > 385 R 4F i 4%

A3 78 2 137 umlyr B4 o sg 7 CX o d ¥ B85 M4k F4i#

.:; 353 64umlyr BESBAKEY C5 3 CX & o F¢FliRsk R4y
BiEFAN4T I 82umlyr ALY C5 3 CX & AKFEKR

&
M b iE A28 3 6.3 umiyr A EEY C4 3 CX & o
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434 4E M4 AR

Bl4.6 = 98 £ 1 108 # & &3 FRMIFFiE F2 ABEH - &
B 98 & 3 108 # A4 &bik F 430 0.8 g/m¥/yr (FRIB B EH M) 30
g/m?/yr (¥¢ Fl sk &) 2. fF > 14 ?; B P RER SRR 0 TR AR R AR
Zow A 10 g/myr B AR B Y CX B o

¥
7
#

FER 4.6 R K 5 BRIRBFRAUFF B F 1508 1 2.9 um/yr
BRASFE? C33 CAe B RBRAIERBEF 43293 S1py
m/yr RS HE? C4 3 C5 s o P12 RS SUERF B3 5413 1.7 2
32um/yr B A A EEY C3 3 C4 % o B 2B RS AR g 5 43
20;L 9.3 L m/yr i 4 A \ﬁt‘ C4 2 C5% 4 igipshsisn ik
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