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— Abstract—

Effect of Sampling and Analytical Methods
on the Fibrous Materials from the Ground Water

Ji-Yong Kim*, Jung Ran Kim**, Hae-Kwan Cheong¥*,
Hyun-Sul Lim*, Nam-Won Paik***

Department of Preventive Medicine™ and Department of Pathology**,
College of Medicine, Dongguk University
School of Public Health, Seoul National University***

Authors surveyed the ground water near the waste disposed from a fiberglass production factory to
confirm the presence of glassfiber in the water and to determine the effect of sampling conditions and
storage on the recovery of fibrous materials in the ground water.

Sample was collected at every 4 hours for 48 hours consecutively. After finishing the 48 hours
sample, water sampling was done from each tap after repeated turning on and off the water for 30
seconds at each time. Sample was collected in the two 1.5 liter polyethylene bottle after vigorously
shaking the bottle with the same water several times with the flowing tap water. At each paired sam-
ple, one bottle was stored stand still at room temperature, and the other sample was filtered immedi-
ately after sampling. Water was filtered on the Mixed Cellulose Ester filter with negative pressure.
Each sample was divided into upper and lower layer. The other bottle was stored at room temperature
standstill for 7 days and filtered in the same fashion as the other pair of sample did. Each MCE filter
was divided into 4 pieces and one piece was treated with acetone to make it transparent. Each pre-
pared sample was observed by two researchers under the light and polarizing microscopy, scanning
electron microscopy and energy dispersive X-ray microanalysis. Fibers were classitied by the mor-
phology and polarizing pattern under the polarizing microscope, and count was done.

1. There was a significant fluctuation in number of the fibers, but there was no specific demonstra-
ble pattern.
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2. Non-polarizing fibers frequently disappeared after 7 days's storage. But cluster of fibers were
found at the wall of the same container by scratching technique.

3. Polarizing fibers were usually found in between the filter and the manicure pasted area. Possible
explanations for this phenomenon will be that either these fibers are very light or have electronic
polarity. Hence, these fibers are not able to be attached on the surface of slide glass.

4. Under the scanning electron microscopic examination, the fibers which are not refractive under
the light microscopy were identified as glassfiber. Other fibers which is refractive under the polariz-
ing microscopy were identified as magnesium silicate fibers.

It is strongly suggested that development of standardized method of sample collection and mea-

surement of fibrous material in the water is needed.
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PN 1995. 2" 1995. 10 1995. 12%

AA 718 FIdgn oFdg THEAETH Eatigtn o2 g
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microscope, BH-2, Olympus, 4#)22 Y of
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#FZstnA FAPAAE A (Scanning Electron
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Table 2. 2|3 A1zt 9 Wel] & A/ 229 A 27 (Vo oNY &)

AH FA 24 792 nas 24
5 .
ARHE sl & iy 3% a5
Al B HAIZE
P(-) P(+) P(-) P(+) P(-) P(+) P(-) P(+)
1 6 - + + + - + - -
2 8 - - - - - - - -
3 12 - - - - - - - +
4 16 B - B - - - - -
5 20 - + - - - - - +
6 24 - + + - - - - -
7 28 - + - - - - - -
8 32 + - - - - - - -
9 36 - - - - - - - -
10 40 + - - + - - - +
11 44 + - - + - - +
12 48 - - - - - + - -
13 EELES R - - - - - - - -
P(+): ¥ k4 A& B2 PR I S48 484 22
+:4EHAE - AEHA 452
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3 12 - - . - - - - -
4 16 - - - + - - - -
5 20 # - - - - - - -
6 24 + - + + - + - +
i 28 - - - - - - - -
8 A2 - - - - - - - -
9 36 - - - - - - - -
10 40 - - - - - - - +
11 4 - - + - - - - +
12 48 8 2 - 3 A i L X
13 HEA L7 - - + = = = - +
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3 8 - + - - - - + +
4 12 - - - - - - - -
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7 A&7 2 % + & = - - =
P(+): R 49 A& B4 PG E% 3499 4#48 B2
+ HEENE - HEEA IR

Fig. 5. 7t4t sl A4 24 F3dmag 24
(u-& 100vH)

W, dole xSRI HAo] oF 1-2 me 2 oF
¢ F2 H/d EAL o|FMIE B WPl §
At (Fig 5, 6). OHe tZAIEY FAIR T4 9
o Z2 478 8ol Hole A= ik

HE oAFo] B F 7M1 AR/ EFL ARt
o wet Zzt g8 Fdez AEHUeH 94 §
e el S HolX = ¥tth

2) B AlZbol mhE oA

37hte] AskE AlE AH AN FA HH
gl EME AT 74T F2elH EE FH BAE
ANEE 47 667124 1 AolS Awjngict. AR

Fig. 6. 74t =l A#4 Sd9 AxdAnAd oA
(& 1004H)

o] HZA &= AFd EFL A3 FA HF 6670
ABZF 1470 AlBelA #ae] Hloy 743 B
d At ABoAE 6670 AlE8F 3709 Alg
AMuk #EEo] Hgoz Q% Aoyl YLE & F
AU, ¥ Hge] He 454 EFL A F
Al R AF 13719 AlgelA, T BF 5 #
g AF 17709 A 8olA HAEHS B 9%
4 Abole]l 2 FFe] flRSS & F UA}H
(Table 2, 3, 4).

3) A3 YD AMH 7o OE 2AH
Agrg 1F AL B0 FoBA AR X8R

i P15 ==




% AstsE B)tE e B34 183 38 &
S3tel G F AAP A=ME o8] e
A&l vla) o @o] EAsIon, o= s 2}
Aol Aok slzetol ARG 2aE B
95 A=AHFig 1, 2.

G u@ Al GE Aols] YAS Loprx
A, A3 FA Aztsie] BAR Aol A/A B
Aol BAYOY TU7 B T el B}
A& M 444 20 AN Gskd A
o 4718 Mdsiel YEE RN Fojusid,
o] ABAE FHHse U L WPEA
oz BFY A gse] W] 9 e 444
g70] BN} Fig 7). 2} o] A Bgol
gt 449 BUe wE & AN 464 23
o] Ma BAYA YW 19959 109 FY Ao
N A $E FUT Yoz 87 NRE &
ol B A7 A Tise) W] HA Fe A
4 gde ¢AY & AN 2 de dzAe
4 2ARAM A5 2o 2AE ok Ade
A},

4) M7y 22 2%

BHE 37 F 3N Ao A= A/
ERA04 ol EFELS HA 9 FHANFS AFHe
2218 B2t a2y B dig FAke A5 AF
e oA EE AFATE= NN TR &
go] FHYo| u|F] AR L£8Eo] AL Yoy
ARd B2 F clEFEL F2 4o H 79
22 BEA Hol F2 FHRA #Fo] He ut
A SRl A #FAHA it

H3go] HA] g /Y 22L& FdEr3 &4
4 A fjelA #FE v, BRo] He HHY
E4& A3A g olyz} A 22 of vl
Yoz 938 Uy F Fez B8 e AL
#EE & gtk ole ThE dixFely FAIR
Ae THEEA e 2AEERAH HPo) He 473
EAE0] B WS AR AT &Fol=s
BasE7) g8 AAFNE AS 2 oz EHAM
+€ ¢ F U8R (3d 1).

Eg FAnZ 2 AFAv|FH ez AFE HF
4 2489 83 383 44ES dolir] 95
gold coating® FAMAAIAn| Ao R FES =T

Aol HA g HAEL FANE AN HA
#2E + dAent, BPe] He HH3 8UEL
BANE @ ARl nAFA] #¥31 2dHe B57t
Wol #3377 333 oAt

b) Myat 232 E2/=Ey g

el AFY wieh Zo] AFA HH3 BFAL
A F FHEA FA0EE @] HA @Ee
Af8 €243 BBl He 478 =2 e F
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Fig. 9. #2] Hfret 14t vlols A4 229 Ax3
vl A7 (& 4000N)
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ZAF Quantification Method, Standardless
PEI Default Set : 1, Elements

Element

K Ratio

Weight % Atomic %
36.637 53.150
2.107 2.12%
1.005 0.959
0.771 0.663
39.698 32.806
12.685 7.346
7.097 2.948
100.000 100.000

050 100 180 200 250

'S : 449 CPS:120
Fig. 10. #2) 442 duiAgaesds] 24 23

— 21—

3.50 4.00 4.50
KeV:1.06



rst:None Lsec:84

16:11:18 €~14-9¢

SiK ZAF Quantification Methcd, Standardless
; PEI Default Set : 1, Elements
Element K Ratio Weight % Atomic %
0K 0.2341 40.924 54.234
Mg 0.1537 15.394 13.425
si 0.5499 40.730 20.793
KK 0.0234 1.357 0.736
ca¥ 0.0289 1535 0.812
Total 100.00C 100.000
: : s asidaia e b ied B it s bk it in
1.00 2.00 3.0 4.00 5.00 8.00 7.00 8.00 8.00
3:211 cPS: 50 Cits:2 KeV : 8.71

Fig. 11. 74F vladlg A48 249 oy ete3dr] £49 23
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T T2 7edE MEE TS HF/A4 B
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< 3% F Uk F A4F = W= s
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A4, Ao HA e 4R #FFS 43
Wgel et Aelzt e F e Holnh & =2
AFellA HEAG vie} go] feldfe HF 87
B3 24E85E 8ol HiE7] 4o oly@
2AL AgeF qHS FEEy] Y& 3dzL @7
g EPA R 1A (Chatfield et al, 1983) & E&ljA]
a2 A91E AFAE + e} o o] AFE A
ShrE S ASs] A% FERHY AFEA
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Ae] A 72 87y EeldEdl £7)e) e
Bishe A5 Ade] £7] vyl mztse] E4q)
2 /5 Hete 2457 Eol olo] tig tha-g A
£ AL 2 EFoz ¢ Aotk £7] Widd 1
27 A& dRloze £F Hego}l Fo] Eug
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E4S &olstil d7] HsiM A 4718 fau
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et al, 1983). 22y o}F ol WHEL ois
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A# Table 1914 R vig} o] A &7]¢ =
g A& Ae] Aozt YAcke HFA A, Table
2, 3, 4914 B uis} o] B{ Alte] wet HE
Az}l zol7t AATHE H, A EPo] LPHN
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