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A Study on the Emission and Dispersion of‘ Particulate Matter from a Cement Plant

Man-Ik Chang, Yong Chung, Sook-Pyo Kwon

Department of Environmental Science, Graduate School of Health Science :
and Management, Yonse: University.

To investigate the an air pollution by particulate matter and its dispersion, a cement plant
produceing portland cement 6300, G00 ton/year and its vicinity were surveyed from Obtcber,
1980 to April, 1083. .

The survey was mainly fecusds on main stack emmission rate of the cement plant and.
particle size distribution in the dust, dustfall and total suspended particulate concentration
in the area bykmonth and distance frecm the stack.

The results of the study were as follows;

1. The main stack emission rate was surveyed before and after the spray tower was additi-
onally installed to the original E.P and bag filter. Before the spray tower installed, the
main stack emission rate was higher (0.64g/Nm® than the emission standard of Korean
Environmental Preservation Law’s (0. 5g/Nm?® amended to 0.4g/Nm® on April 1983), but
after the spray tower was installed, its main stack emission rate was markedly decreased
to the standard (0. 43g/Nm?).

2. 2~3um of the particle size was the largest portion (20.8%) of the dust particulate from
the main stack and 50% of the frequency distribution was 1. 5um of the size. Most particle
size was beslow 10pm.

3. The spray tower reduced the dustfall to 37.81~9.76 ton/km?/month while dustfall appe-
ared at 45.29—15. 45 ton/km?/month, in the vicinity of plant before spray tower installed
4. Mean concentrations of total suspended particulate for 24 hours of the various stations

were determined in 20. 6—200. 0gg/m?, 3 stations of tham were higher than the value of

Harry and William’s arthmetic average standard 130pg/m?

5. Linear regression between dustfall(X) and total suspended particulate(Y] concentration
was an equation, Y=4. 024X +11. 479. [r=0. 01}

6. During the whole seasons in the opposite area 100m apart from the emission source the
prevailing wind direction was with estimated more than 30ton/km?/month, and the conce-
ntration of total suspended particulate for 24 hours averaging time was more than 140pg/

m? in the same area and direction.



7. Assuming the wind direction were constant through the day dustfalls for a day were

estimated at 13. 40ton/km?/day, 10.79ton/km?/day and 4. 55ton/km?/day at various distances

of 100m, 500m and 1,500m from the emission source respectively.

8. In the simutalion of dustfall and suspended dust by area, Gaussian dispersion model mod-

ified by size distribution of particulate matter was not applicated since the emission of dust

were from multi sourcss other them stack.

From the above results, it could be applied that the dispersion of dust from the cement

plant is estimated and regulated for the purpose of environmental protection.

I. M £
A E Qe 18943 45 J. Aspdine] ¢jsled
AMurgl o]F Aol cementsl] 4
Portland cement A o) & A3l =gl o ) FE LAbe]
ZlAd=e] dFgae] shedlgon] o FES wLT
A& sgkeh
A $eldelde dFd 8 AE A 19
Ao FA}o] Y ow cement YAL 19321 PFA ¢
1,8008 nkEell o] 23 oIk (RhFoka| T ], 1982).
i

=
T wA 4 Selle 2

Portland cements}

o

o%e AME Ao
Qold EAE kAN ARsided B8 AWE
B4 4 T 2 S 42RA L $IEA

g &t AR ATy .
cement dustd] 2oJFF 4 Es]HE
(1909) ¢} Parish (1910)¢] ®Ru Aol os}a 259
o] @o]z) cement dusty o] &
st dEslel FARL A1 A
citrus (FEFH)S A¢ 2 s A
8o AL Frly Bausta 9w,

Adersen {1961) & w1} F-d o) o] w2 & cement dust
3

o Gl Rale] BARY AAL HaBtD Gt
e

Scheffer (1961)
A1 7] (Electrostatic precipitator) ¢j] 4]
kiln dust® 1.5g/m?/daye] u]-$-= A =stg o) 2+
e A4 dde gddoH 7—l 9 H3E E 2
AA el ogsg:o] SR By =g,

H. (1961) &
m?/day?] Cement dustZ Axsled zbabsly o) of
53 Sast Bt 2 sges old

2

Pajenkamp,

ik
Guderian, R.3} Wentzel, K.F. (1961) & 4 & =] s}
7t A= v EgAE 2.5g/m?/dayz} 5191 2 Bohee

H.(1963) 3.8g/m*/daye}bi 31+
Felvbebe ok cement £
AE o] AT AT R APy AL WEse

ofd

L
- I)I
o)
to,
i
2.3
i
o,
S,

o
=
"
B
N
f
Pl
do
ol
N
e &
I
kil o
¢ m[m
ES

i
J
o [‘—Z"’
fo
ul,

fu
L
ofd
o,
qe N
[0
{o
W e b
WE
=

Fle

Y

T

o _
o e [u!r”

ofi
ot
4
B ool 2
Loalo
e
4 e
o
Fe =&
2l ol
ol Mz

ot
pata
Mo
o
L
X
-~ 2
o
&
o
e
ool |

i y
N
m
fu

PL e
r_N_
1o
>
Ao
N
i
o
oo
of
o,
A,

£ 2 X 3 4

Ji}ll

N,
)
ot

B

r

Loy

o

o

o i

_%

i

e

i

E!

e

r_)_L

of

frt

i

o

2

_O'L

o Ao
.
59

do Ao
fz o

fo
ol
ofr o
bt
i
-l
=3
2
kl

L2 gl oo |

i3

o

:L"
ofs
0
Fe
2oy 2L
[
N

32 oo
ol
L
&
g

R
¥

N
2
e
R 2

=48 gkl 9
3 =7F 100~300m
& %—7&& 4

el
18 o
ft
o
B

PR LA A
jo to
I
=
ofr ©
o oL

=
R
N
lo

7

(s}
— 0
ol
0,
S od
N
i
i
o,
ofit

)

g
flo ron_(L
I'-ﬁi‘:

€2 32
T“L e ‘Y'L ol
2L
H
o —{N

_—‘L
e
2 R
o 2
%

b4
flz
2
e
Y
2 o
o,

e S
e
oot

FAFREE TAXRR] 181,488m2 TS
22,109m?o] = AJAlaly] & Rotary kilad]
preheater kiln ¥}4 ¢ 2 Portland cement
A et

1) 2 8 HEAISE

Portland cements] £ 2= A4, A=, P4

A

]
42% Agsted & 3R
A=

A4
Suspension

A15E

G4 9o 9= set =2 4
4 d 8% Banker-C 24 1de] °f 53, 000kl& A&
Kiass

4% % 4EASEE £ 19 ﬂu‘r(lgsodr)

|
(=]
o3
|



434 AF4 A oz RCHE)

66, 907 9,909 15, 417 53, 000

A ALRF
o] ZA+¢| clinker ¥ cement AL T 29 F
t}, o1zt cement AL oF goulE o R o]

2} cement JALES) oF 3%E AR s Folo).

o) clinker % cement

Aok

= 8 zAATAY dxY clinker ¥ cementd AL
A 4

51 = clinker 2§ A% cement 2J AL2k
1976 549, 371 574, 207
1977 571, 845 596, 701
1978 599, 219 634, 402
1979 577,237 580, 058
1980 6053, 848 610, 407
1981 603, 236 621, 952

3) MAIHXR Al

o] TAe AAAR] AAFIL
%17 271, ARAA7] 1
97124 & A7 ARAF 14774 HAs
=km?®/hro] e},

3 ZANATHY AAAR] dAd

5. .4

AdaE 4 A

A A H (CMH) %y~ 9 = Axddd
RAAAA7) 111,000 99. 95 2 1973. 6.20
A A 7 225,592 90. 00, 1 1981. 8. 5
= g Z & 200,000 94. 00 2 1973. 6.20
o A7 20,000 99. 60 9 1973. 6.20

Al 556, 592 14

I. Z=AF Y

1. F#H |4

- E%, S

197213 %6 1981 7+R] 10w 7 FAell A FZ o ZoF

skm Azl 92 FEAZ4AA ZFF 7
°ﬂ/‘1 AdYE TF H T4 29 UEE 79 o9

E FA ol gstgch.

2 2949

1) FdE HES

FAFAEY ol AAoztEH o 60mel 3}
oAk W ETY AR 2.8meldh. YR (A4

50m=4) 473 2 e FHTHALYS =A
2 ukuo] ©sled 1980w 10¥ e 1983 4€7H|
2133 22439, =% cement FAAAE FAE
19lol 929 z4 (crushing), vl 4L =77
24 A4 Ao MEEH, =3 4% 2 YL
A3 iAol 45 Exlo] A Hle

2) FHE HHERT UEER

Anderson Z%m = &4~ (Anderson stack dust
sampler; 1] RAC. CO.)& o] &5l % 43| 543}
oA}

Q

3. FH 2HEET

1) Zs 82X

1980w 109 5-¥ 19824 11¥7t7]  ZAMEFAS FA
oz Azd wWiFd = F 1008 FHAHL
7t A grpel 1Y 7HA
2 9= = 13 2o

Sy & of 59 Deposit gauge 7to]y (D.S.IR,,
1958) & o] &3l or =25 WS w5 3y
0.02N CuSO: 10mle 743 Zgl289-(F7 12cm,
o] 30cm, 2% 5)& A ESL dstey A4 5~7m
HAEY gold AARE HYntet FA3 HAAE
o2 FUADTF A CuSOHEE FA sl 24l
FAE &AL ton/km?*/H 2 FA5M4 Yk {981

89 59 A a‘%)z 7] AR UL JFEer HAA A

2 ® 16~18% Z&Aslgod,

slo] 2% olo] 4 Zeiy (High volu

me air sampler; 4% KIMOTO. Co. Model-120) ¢

EEEEEE LS
2493 2etEa 2R AA ) %

5 2o 1980w 10
Y3e 1983 449 7FA] S He] F

183) 2455
4 YT FH

Aol A NE apgkel] 923 3789 A& 4 ©ORE@
AA AFRAS AAA 2P AL Aol
& o] &3l FAA Al
¥R % 29 o

] o
W, o] A3ty Ag o] L3l AwE AFEAF



Y — 000X o 23,221

Ty )

c
0

[S%)

L ¥ 2dea Agaae
o 1497 o & 73RS (ton/km?/Y)

Cg:AQsAYY Aol 9% ARY, A2d 73
303 (ton/km?/4)

D: &4 1490 SW Egd4 (54

Cdy : 9& A4 yol 4l ZshA % (ton/km?/Q)

Dy : 5944 30947 3F yibak TFAEEX30
' 7 el 3

Hgsle] A9Ez oA FEE FAlstd )

AR AR FS AeERae Axr)

zg
o AAH AR AN AAF Fage A

e

$



Cd(day) =% FaFe] Al&da 14 o] & 7
A% (ton/km?/day)

e

1.2 gH

) RHE HES
FAE WEE 24 4HL R0k 2ol H20.78
Nmel 4. 7] 0.22¢/Nmée| gl o, AFRA7 4
(1981.8.5) A= H7 0.64g/NmPe 2 FHAnx
5T A A7 E 0.58/NmE 7 sl oh 3]
A A4AA) AR Fle FF 0.43g/Noz A%
wlgaha gloh
?) FHE HWERTC YHES

o=
ar .

27

o w3 &

FdE HE2Ex YAETE £ 43 FPsgoena
e & 3 2Ad. vEddadA UERIEL 2
~3pmz}t 20.8% % M & ugL AR glod
A2ITE 50% @2 1.5mE Velgeon, FAEE
4AY Z7lE 10pmo]sirh o LRS-

A4 74 717k 104 (A # : 350m,
Aol A4 61.81ton/km?/49 = Jelytor 3
(A7 :2,450m, Z=:30°) AAQA4 2. 10ton/km?/
4= et e (R 5).

EE FF = 10082 ¢] 45. 29ton/km?/9 2 7bAF
9o 2wl (A 1575, 2% :15°) & o] 29.63ton
/km?/9 791 (A= :875m, Z-E :203°) Aol 27.80

. A s & = 2 = = .
S T 7 /.¢ /m =~ /.—< — ; '1'2 .
n=tan<
10 X 20
/J.I
: . / -
10 '/ o 1.0
- 1.2
20
F 1Y)
A om0 — 35
+ 7L ’
_’::I_ 40 : Y X
T o5 4 -
S A X I
60 4 t 5 h
R . o . 0.8
70 X / S
A /
% Ve
" ’// . :O.I
/ —|Y=12.21 X+ 84.69 ~ —
x | =
90 3
, ) | 0.6
. ' s — 3
95 - - -
0.1 2 W3 5 1.0 2 i 14 5678910 20 30040 50 6080 100
A A dp e )
£ 3 FQAE EEAY JFRE



4 IH F4E 2ANEE 24
=4 1 g/Nm?
ézg 5] ;E,izg [ x] aﬂ %% a] I
80. 10. 29 0.74 14 A x1 7] A 2] %
2 81. 1.13 0. 54
s 0. 64
1 81. 9. 7 0.37 81. 8 544
2 81.10.14 0.45 AA7] ARF
3 81.12.16 0.78
4 82. 2.16 0. 56
5 82. 4. 2 0. 35
6 82. 5. 7 0.22
7 82. 6.14 0. 46
8 82. 7.15 0.25
9 82. 8.19 0.37
10 82. 9.22 0. 46
11 82, 4.22 0. 42
5 F 0.43
ton/km?*/9 o2 Jebgi, 4dx3e] 5. 45ton/

km?/9 2 72 AL 3 209%(& 6) (= 4)

ARAAS A2 F 2L 10875 ] 70. 04
ton/km?/g o 5 3§ Jeion, 44 z] o] 2.79
ton/km?*/4 o & HAAE VehdoH(E

=3 ARAAS AT FehEA %.k %H‘le 10
Wz Ho| 37.81ton/km?/9, 74X 26.32ton/km?/

9, 29x=o] 14. 42ton/km?/9 £o = ebykow],
R Ao] 4.76ton/km?/g o2 Ad FL g 2
o (E 6).

=g NEdo Ry Agld & Ay 4

Be = 49 2ol Azt FRez ¥ WoUtE
Zaste Aoz dehgos, ARAAA 4
ZEEATL A2l d AR s 7

w oo

A= 4).

H
p

Fyo

A%

ASpRal

™

A Cton Sy )

|
2

I
)
A g (m)

=g AAAR S AR AT F3pEHe
g o]-gsle Azldl = A4dsAUA4dE A4
th, 2 AL T 4elA HE ulg) 7o
A= Y=—0.01195X+35.55 (r=—0.81)0] 3, 4|
HRAA7 AR FelE Y=-—0.00857X+26.13, (r=
0.76) 2.2 EA Y} (X=A=m), Y=7 524 %
(ton/km?*/4)]

o,
o,
2L
N
R

ton/km2/4

E 5 AAAAS] dxjd FelEAw
z & 7 % 1 9 80 1 9 8 1
Haz] 4z 3 &
W oz A g 2 ® 1129~ 1. 14~ 3.21~ 4.18~ 5.17~ 6.10~ 7.10~
‘— (m) () 1.13 320 417 516 6.9 7.9 8 6
1 1,350 5 12.17 9.35 15.04 13.30 8.99 840 803 1504 8.03 10.75
2 575 15 21.25 15.24 19.49 31.22 12.70 48.70 58.83 58.83 12.70 . 29.63
3 1,500 20 12.37 8.62 10.81 9.99 504 4823 6.67 48.23 504 14.53
4 2,450 30 — 5.20 7.21 842 504 473 2.10 842 210 5.45
5 1,000 35 10.76 9.70 12.32 13.39 899 36.13 6.66 36.13 6.66 13.99
6 1,690 123 21.24  10.31 10.94  9.10 12.46 17.29 8.69 21.24 8.69 12.86
7 875 203 40.21  39.06 29.26 14.25 14.37 38.65 18.83 40.21 14.25 27.80
8 2,875 223 11.10 7.83 861 823 576 27.33 549 27.33 549 10.62
9 1,175 250 11.03 — — 11.26 834 7.96. 6.70 11.26 7.06 9.13
10 350 265 57.63 54.07 54.21 61.81 37.39 39.73 12.18 61.81 12.18 45.29




Bl

6. AAAA] A2 F Fapraig ton/km?/4

Ab 4]

1 9 8 2

23
fofi

el

()

9.8 9.30 11.11
2 2 2
9.7 9.29 11.10 12.15

5.8 6.15 8.17 820 9.23 10.23
2 2 2 2 2

57 614 7.16 819 9.22 10.22 11.11

O 00 N O U s W N -

1,350

575

1,500
2,450
1,000
1,690

875

2,875
1,175

350

5 7.0215.36
15 14.36 8.69
20 5.54 12.20
30 3.93 4.50
35 6.62 4.34

123 5.44 5.91
203 14.54 25.06
223 3.72 7.56
250 5.51 6.60
265 39.77 22.00 43.44

20.53 13.53 9.28 21.26 11.71 7.45 10.66 21.16 7.02 12.60
16.97 13.30 10.34 17.75 20.22 12.68 15.34 20.22 8.69 14.42
11.44 5.61 550 11.41 10.79 7.80 13.09 13.63 550 9.32

9.81 4.49 4.59 4.26 5.23 3.61 2.79 9.81 2.79 4.76

9.12 13.72 7.06 5.95 10.27 — 13.27 13.72 4.34 8.68
14.28 7.65 9.71 7.53 10.17 13.38 26.67 26.67 5.44 11.03
18.14 15.85 14.33 20.27 24.54 36.30 36.69 46.02 14.33 26.32

9.55 8.83 7.32 7.99 879 808 873 10.93 3.72 8.09
14.16 11.67 7.99 9.44 8.98 11.94 9.64 11.94 551 9.69
70.04 35.28 31.23 31.00 29.66 44.56 31.16 — 70.04 22.00 37.81

]

A HEAFE

[ R N N

3 4 6 7 9 10
1,500 2,450 1,690 875 1,175 350
52.2 20.6 36.1 82.7 180.9 123.9
104.1 17.2 195.7 219.0 316. 8

112. 8
114. 3
54.5

=l

78.1 20.6 27.7 140.1 200.0 144.5

Shtos] 2 ase 48 A6l 20, 6pe/mis 2 ek

PRt £ 730 @
316. 8pg/mio & 1} FIEFEE 9 A4 200pg/m?, 1041 = ol 4]

144.5pg/m3, 73 A A A 140.1pg/m* o & b

-
- F o {pz/ m)

ros] il A4 20.6ug/mo 2 A T BE
Z 2ge

Aele] BE LHEAwy s
%

Bkl Azl Rt Az 4
Y=—0.00576X +153. 452 e} 2
AR e B X=Az (m), Y=L

=0
S
A (pg/m) ]

dl




AZAA7 AXNA FAEAT FA A=

Holl= SW

uk8F, 100mell 4 34.25 ton/km*/4 2 Ad o,
400+ o] Bol= SWuldk 100m= A el 4 79.68 ton/km?/4,
7h-&ol& NE, 100mell 4 47.60 ton/km?/4, A-&ol=
NE, 100mo] 4] 22.34 ton/km*/Q 2 744 & $EF
<. Vb o
S ABAR 7 AR Felz A Ao wistd w4 st
B  EAF A AL dehdeh ® FAAE 3
2007 Y = 402N AT CA ol wlEY & FYdualol) o] FTEOoR 9
: = 0.91 3 A B we FA 5] @ $3]o)xt.
‘ = [—49 4(3)9) el 9 19 S Fgo]
AEE 19 A ASEAFAF-E & 83 A}
. 8 A=E 1Y FsHEAF FAA
: i 2 Z i i Al (m) 100 250 500 750 1000 1500 2000
+skE3 ( ton,/wmy/ H ) )
= 6. BguxE sl A4 ZFshHA] 13.40 12.38 10.79 9.16 7.53 4.55 1.56
, 2 (ton/km?/4})
o, r=0.91% ATt LREATY A4 &
B B Ao 2 YedeH(E 6). olw) BT 4L 2 03m/secol L FEHY 0~10m
/sec tt.
3. 29z FH 9) B9 2Xla)
1) Zs5t 23 nouxzko ¥o) SWulsk 100m= H 4 149ug/
7zt Aol 24t AEH B3] FrEde o wd miez veldow, o Bolz SWuHEE,  100mA el
Ao 2y AAY FEF AFRAAY AMAF A 332pg/m®, 7bEels NEWFF 100m=| o4 20348
FEZ vl FAY . /m?, Agele NEWE, 100me4 101pg/m*s 5=
29 AXE FFF A AeEAY FA (AAAAS A=A
)9 : ton/km?/4Y
A=l (m)
FEE 100 250 500 750 1000 1500 2000
AA
% NE 32.8 30.5 26.6 22.7 18.8 11.0 3.2
<% NE 69.7 63.9 54. 4 44.8 35.2 16.0 —
7+ SW 102. 3 94.5 81.6 68.7 55. 8 30.0 4.2
AL SW 84.5 79.5 71.2 62.8 54.5 37.9 21.3
£ 10 AlAHE FF wgkll A Ael g wFA (A AR A4 A%E)
=b9) ¢ ton/km®/4Y
A#l (m)
33 100 250 500 750 1000 1500 2000
A A
2 NE 24.1 22.4 19.6 16.8 14.0 8.3 2.5
o}& NE 51.3 47.1 40.1 33.2 26.2 12.0 -
712 SW 75.2 69.1 60. 3 50. 9 41.5 22.6 3.3
AE SW 62.1 58.5 52.6 46.6 40.6 28.5 16. 4




Jpol 4] Hf 2% 34 9]

: pg/m?

A" (m)
%3 100 250
AR

500 750 1000 1500

2000

134.3
268.9
392.0
331.5

2 NE
% NE
718 SW
AL SW

118.6
230.3
340.1
298.0

102.9 87.2 55.9 24.5
191.8 153.2 76.0 1.1
288.2 236.3 132.5 28.7
264.5 231.1 164.1 97.2

£ vhebyle
=G ARAXT AFAAFY FFF w4 A
W e A FAAE £ 9,105 Zon iy
FA e F 113 72
e R e R

2,

Ay FA 29

: ton/km?/4d)
E 7. AARAAY] AXA AT FAE(E)

(=24

V. 1 =)

Abglo] nE 2 g uwe} 2
He dred 242 AuAe €
Aol Hallzba) Azl gleh

A fEivebe BANEd 4 EZ7o] &
ol 1970 47F A glom, orjeA wigde £3
o &t 4¥uA Y s4E AT &t ARsHn
‘Zl"'}

al A=t

stz FAst ek Bl #AA (US.

A8 4uE 5EE iz

3k gl o Harryel William (1976) & == o
7ko] AT FE 2 3Asle 130pg/mbo)

B 2G4 AFT FREA FEE 200~20. 648/
S

B FEE 7&&51—5— A3g Hyow & SHAAT
34 217:41'04 'ot_ ) 5
At

=g ARRAA7] AR RTS8 A
2245 w2964 500m o] ¢ Azle] HFAE=
45. 29ton/km?*/8 2 197491 =Y R YA AT 4
A ARAY FElEe 3 F=] 34, 86ton/km?/
4e 2335k g on 500~1000mell A= 3 F 29.63
ton/km?/4 & A& EAxd 23 28ton/km?/ 4 3}
ul2skgl T, 1000m o) Abell A& 10.75~5. 45ton/km?/
YR LT 299 18 03ton/km?/Pel w] g3}

"oz gehge,

=g el EAF 24
Hol] W&ol 4 100m Azl 4 NE,SW,
ton/km?*/¥ oj4bo 2 et on o Foli W&
Al 100m~ e} NE,SW, u}gkoj] 4] 60ton/km*/¥€ 2 =

AZAA7 AdxlAdel=

ulgke] 30



< AL 1Yk m2g 4 A& SWalkgk, 100m
ol A1 102. 84ton/km?/Y 2 7}3} =& Bx
=, AZAAS A Fol= A w5l
e AYE g

=G FEAE FAEE
o] A Harry (1976) 59 7|&%¥59 130pg/m*E =3}
A o Eoj= NE, NWulksk 1000m=] & of] 2] o] 7] &
<+ z3kge B8 g Agds SWaksE, 1,500
m o] 4 Harry 59 7 E52E 23319

a8y *‘3%] 3 FARE FAelee W&
Ao A w

ot

1500m<>ﬂ/ﬂ 13.40, 10.79, 4.55ton/
kmz/dayg_ Fo 8 FA g,
3t Gaussian modele] 935}l FH4E WHEES F

3
F3td g8 Az Aed wAek FREAEE FAEY

V. & =

Al E G ATFE ok 60mFE 13 2] Rotary kilne] Sus-
pension preheater kiln uLxlsq Portland cement #|
F& AASE T ANE FHFEY EHeds @
DH?] A4k & _-_/‘}0}71 st Ak AF FAel A
FodE MEE, FAE NEEAY QA4 EE
)

%
3 2AN4TH BN el EAE L 3
A 3|

3

2
—
w
ol
B\
o,
ol
S
2
&L
=}
~3
o]
oq
S~
Z,
3
o
2
2
e
2
=3
Do
0o
o]
~

Nmios e, o|f AAARI AAATFE o
s AR AARAE HE 0.61g/Nm'o 2 5

ARAY NET wA587% 0.5g/Nmde 2 3)sbn
Qe 43447 A2 FelE BT 0.438/Nmle

i

FEAE AR AR AdE

45. 29ton/km?/94 ~5, 45ton/km?/Y ;2 v}elyto WA

2] Zoll= 87.81~4. 76ton/km?/8 2 F A 7] A= FZs}
AR A wa T as e ‘

4. FAEAEL 8 ARAA F 183 EFHdGe

E¥& 200~20. 6pg/m3 0 2 1}yl o =)

ZE4E Aaste Agko] FEls

ﬂ}EYJ Fot A X1 AAE HA
B Y=4.024X+11. 4792
r=q, 919] =& ARAE 194

6. ZsheA Y FAAL AAARA AXA FFF
ghe wkgF, 100mAE el 4] THE, AL, o, o] 102.
3ton/km?/4, 84.5ton/km?/4, 69.7ton/km?/Y 32.8

ton/km?/4¢] o= Jelron AARR AIF
de Ga ALY PG eEE T3¢ Y
aF, WEQelA 100mA Py FEE 7HE, AL, SF
ol 423ug/m®, 351pg/m°, 292ug/md, 143pg/m’e]

o2 Jelydow wEgeld At dAdFE b
i%}% 73] Fuletgl vt

. Y FEe) 145 ASHdnty AR T
%Pig1 19 Azd ol 2 At FA L Ede=
Xy 100mel 4] 13. 40ton/km?/day, 500me]A 10.79
ton/km?/day, 1,000me] 4 7. 53ton/km?/day®.

Al = 9t

e

=

o

[—]
(am

Kl

“AeA hAF o e
Bol e AT, gl steA, 1201, 1979
9. WeE, A4 “Hanna-Goifford Zwle] ©§HA1&
A WAed 247, ABAYHA, 111, 1980,
egAe Hred ma
(D, (D, (D, (W)

1 As%, F&:

(9%
=
s
j:ki
o,
e
ol
—J,J

B}AIE AR AT AT

5T (S el A AT (vl
vol. 11, 203~
220, 1974.

SRAAATL A drled BakdE
I &4 o g Eoe] w] g4 At

o



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

1980.
Ag AT SEu S szl Hjked T
§F3}8 7| e F4, BS E 475(4)-1339-6, 1909.

42 =AY drledaldtat AR vAEs)
el A A", HEHAT Y =2 20,
1971. '

2 AN A SRR S v

HlagAel] A 477, FH A T4 1980.
A FTAITRARY”, 1981

A FEARAY”, 1982

ek 3 s A HlE FAGdR”, 1982
MilR2, BT "BERT R E OB, B
5% vol. 17, No. 4.

TEER | KA R D RELW, RAELHE,
909-914, 1971. '

KREFHEE, L=
"Rty Z, 1978
Anderson, P.J. : “The Effect of Dust from Cem
ent Mills on the Seting of Fruit,” Plant World,
17 13, 57-68, 1961.

Dicke, J. and Cross, F.L. . Air Quality Manag-
ment Strategy through the of Diffusion Model”,
1969.

D.S.LR. : “Measurement of Air Pollution”, (H.M
S.D), 1958.

Ellis, F.D. : “Studies on the Effect of Cement-
Kiln Dust on Vegetation”, J. of Air poll. Control
Assoc. 16-13, 1966. ’
Frenkiel, F.N. and Goodall, D.W., : “Simulation
Modeling John

WECOTEAART, AEWR

of Envirommental Problems,”

20.

21.

22.

23.

24.

29.

26.

27.

28.

Wiley & Soms, N.Y., 1978.

Guderian, R., : “Kurzberichte, H. Pajenkamp:
Einwirkung des Zémentofenstaubes auf Pflanzen
und Tiere”, Staub, 21 : 11, 518.

Howard M. Ellis, Simon K. Mencher, “An Ev-
aluation of the Proposed National, Ambient Air
Quality standard for Particulate Matter, Sulfur
Dioxide, and Nitrogen Dioxide”, ]J. of Air poll,
Control Assos. 21, 348-353, 1971.

Harny, H. Hovey, Howard C. Jones, William
N. Stasiuk, : “Short Term Air Quality Standards
or Suspended Particulate Matter in New York
State.” J. of Asr poll, Centrol Assos. 26, 129~
131, 1976.

Pasquill, F., “Atomospheric Diffusion,” 2nd Ed.,
Ch. 5, Ellio Horwood, England, 1974.

Parish, S.B. : “The Effect of Cemem‘. Dust on
Plants,” Science, 30 : 775, 652-654, 1909.
Pajenkamp, H. . “Eimwirkung des Zementofens-
taubes auf Pflanzen und Tiere,” Zement-kalk-
Gyps, 14 : 3, 88-95, 1961.

Peirce, G.J.“: The Possible Effect of Cement
Dust on Plants,” Science, 30 : 775, 652-654, 1909
Peirce, G.]J.: “An Effect of Cement Dust on
Organge Trees,” Plant World, 13 :12, 288-290,
1910.

Wayne R. Ott : “Environmental Indices Theory
and Parctice, 149, Ann. Arbour. Science Publis-

hers, Inc., 1978.



