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Sediment grain size was analysed and compared for standard solids and sediment samples using
two different methods; SediGraph and MasterSizer. SediGraph results on sediment samples appeared
as finer than those of MasterSizer, and the difference is great especially for biogenic siliceous ooze.
The difference is maybe due to the following different points in two methods; pretreatment procedure,
sample concentration, detectability on fine grains(about 1 ym), and detection principle on nonspherical

grains.
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Sediments Standards
S-1 (coarse) 2 um
S-2 (medium) 5um
S-3 (fine) 16 um
S-4 (very fine)
treated with
Hydrogen peroxide
r disperse with Hands and
Magnetic stirrer
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Fig. 1. Flow diagram of grain size analysis using Maste-
Sizer and SediGraph 5000D for sediment and
standard solids.
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23 w2A7l & 63um EFAE BHIFC

2xqdo] Y F 63um ool =Y HAEEL
we2lil, 2 olstel MY EHEL £ MasterSizer
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100C ol3lel A 283 723 ¥ 15grg HFshd

SediGraph ¥4l o] &dch HEE AlEv £oi
A7 Bsr &, #2491 sodium hexametaphos-
phate ((NaPOs)s) 0.1% #<4 30 m/E 7}§F ¥ mag-
netic stirrer& ol &aled YAE F#-31 FJAZh

glolgo] AAAE HAE Al SediGraph
Woll A=8 sedimentation cell® FYH |, H
H2 2 cell Wolld AlZhe] Adel] wet e
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Zrasted, celle] dA AR £H WP X
rayg ZAFbA HHE ]QAtel o3 Xeraysb Aber
H3, Awst et 248 Xray dxEe A
¥4 & 9] ‘sedimentation equivalent spherical dia-
meter’ & AlAts]o} plotter Aol 1gtZ 2 @)
(SediGraph manual, 1979).

MasterSizerZ o] &3 £4& A A2ld H4E
XA %S MasterSizer cellell ¥, celloll 22
Hul 50Watt, 3¢ 27 kHz9] ultra sonic FXE 15
Bt 7kEA7) ¥ Aslgoh. MasterSizer ol A
= g BestE Laser beamo] lensE A% ¥
NE2 E33571HReverse Fourier optics), L
NEE £33 ¥ lens® 33K Fourier optics).
=319 Laser beame 247 & A7]e] YAHEe
od zt7] e zAxz AdsHel Uk 49
AZ7Eo) BEH, & BEvlo 2% Laser
beam®] 7Ei ¢zt =712 F4EE 9] line printer=
22 gt{MasterSizer manual, 1989).
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Fig. 2. Results of standardization for a). 2um. b). 5 pm.
c). 16 ym standard solids with different methods.
C.V. lines are certified values of three standard
solids. Lines in the graph represent cummulative
value[ (MS), «eeeee (SG)]. and its derivative
value[ ——(MS)]. MS and SG means the results
of MasterSizer and SediGraph methods.
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6 um, 13-16 ymoll Ve HFEJAE vhE 3] Abol A
A A& Zh(certified value T CV)oll B)a) & x)
ol Holx ¢erHFig 2). 99 EEUAte Wi
F EAZANE )25 SediGraph A 77} Master-
Sizer AR} F3) b2t 2@ aA JehdtiFig. 2).
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o wHH, SediGraph WHEE oF 1um ZY3HA)
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raph W2 A9 a7} gl whH MasterSizer
Ee oF 1um M Y3tHFig 2).
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(Scanning Electron Microscope)2.2 A&l 1
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Fig. 3. SEM results of 2 um standard solid. About 1 pm
particles are abundant in this standard solid.

- ) EQUIVALENT SPHERICAL DIAMETER, um

Fig. 4. Results of SediGraph analysis for 2um standard
solids with different intensities (or sample conce-
ntration) of laser beam. 1.5g of solid sample was
dissolved in dispersing solution of 30 m/, 0.1%
Sodiumhexametaphosphate(NaPO»),  solution(I=
84). and additional dispersing solution was intro-
duced into SediGraph cell.
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Fig. 5. Results of MasterSizer analysis with different time
for ultrasonic operation. Lines in the graph repre-

sent cummulative valuel (30 minute), <«*---
(15 minute)). and its derivative valuel — (30
minute), -+ (15 minute)].
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k-]

MasterSizer2] sample intensityT- obscuration
Foz EFEC o Fe T 0103 Hd £
T2 Agg A stg ¥ £4dHeH, & 2
| o] ghol 0.05-0.3671% wEsEE shiA
Byl ©)#3 intensity zlojellx B3t
24 Ao Ael7t JehtA] oFtrh
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£ A7 ZE ¥ oA A5 AR E
8 AHE-=l= MasterSizer cell9] ultrasonic 3HX] €]
7FEAIZH©) 8} sonic timeoldt $HE 158 AL L
dA@sA Mok S22 AlgE 1AZMAA] sonic
timeZ FUAT =T E glojA ¥yt Jehd
A oexsrttk a3y S4 Algd) doiAE= sonic
time$ 242} 1583 308202 3 F A E), 30
¥ Aot ok Agst A%S Ba, 10-20 um
Atol 9] §AHEo] 10-2 pm YALZ Mol A cHFig. 5).
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Fig. 6. Comparison of results obtained for a). S-1. b). S-2, ¢). S-3. d). S4 sediment samples with different methods.

Lines in the graph represent cummulative value[
value[ —— (MS), ---

(MS), «eveee (SG). — + — (MS(SGc)l. and its derivative

«(MS(8Gce)]. See the context for the meaning of abbreviations.
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Table 1. Differences of grain size values read at 75%.
50%. and 25% cummulative values on the gra-
phs of four sediment samples analysed by Ma-
sterSizer and SediGraph S000D in Fig 6. The
differences are represenied in percent as fol-
lows: 100 x (grain size analysed by SediGraph)/
(grain size analysed by MasterSizer).

S-1 S22 S-3 S4
75% 180 300 400 570
50% 190 440 330 310
25% 1000 > 1000 500 370

z}o]7} ltiTable 1). ol&idt atolo] & EFY
2ol A @38l MS ZA7} SG Axfel HlE 2zt
AGeA velgd ¥e 18sd o2 Fed o
A€}, B3] o]3§ Aole S, S-29 AL AEF
mEREA AL, S3v ¥liFH FUF ZolE
woln, S48 A%e o3 YUY wnFEAM
A Jehde 2%E 2dtkTable 1). 5old A
Ae S4 Age g MS Z3h= bimodal & £
¥2 YA g, SG Ade FEHAIA AdelA

Aol g12-& Ho} unimodald £ Z2 vHHUS
2= 9131, MS(SGe) 2ol % unimodal ¥

¥z Wik Heloh

ol@lgt ajole el AFE SediGraph 8-l
e UA wxo] odF HHY 4% HBE
9lg Zoldk. Y tREe Aeole TE 8
oz A9 sojop & Rolth
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3.2 MS Zziet MS(SGe) Batel HIE

MS Z o] ¥ MS(SGe) AEE A4t Ag3tch
old% AL NPY F£F FIPW, 53] i
ANBAXE 2YT ZA AP A7t AcKFig
6). ©]2]& alolE SediGraph Z2E AT WA
HR A HAPGT & F ded, 5 AEE D
z28 ¥ A9Hoz EHse A, TE A9
HzlE 9§ magnetic stirring T3 SolA T4d
& gt S4 AEe MS ZNF =Y %9
modex F2 B28A7 #% AE7Y AHEE
7A50) ged, ° mode7t MS(SGe) A&l
Qo}A I 9ok SG AxeE] AANM AT
FAHYE 7PsAd VdEke Aoz AdEn

18U ol st xtole UAte) mE e @t o

Bt #4d vhsAds ok & MS #EAN A
2elg 9ls AR e ultrasonic AX7F A4S &FH

5 Belslr 2§+ ubAE, magnetic stirring ol 9
e dArt FH s #eElsol MSSGo
Axrb dgsA debd 2 vk 28y Master-
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He] BN HAAsEFELE ol g om] FRI
A Helvt olFel AHal, AlE7H AEHA e
o, 141749 71 sonic timeo] 7}l B Sl = B8k
A4z Z7)el wWEyl gle Hog nRo] {iAe
Bake R o]Fo} ozt A &I
4749 clogginge] £ W A3tz == 10 um
olgte] A Y7L obd 10 pm oS} =HT
A7t F2 AYEA deide d@4x ol2E 7}

H

AT At 2gdE $7En S49) B¢

b= 2 S, S$-2, S-3% A BHol T2 A4,
A

Baele] wl3o] B @ ARt} 93 A4t ool
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