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Examination of separation for dissolved organic
matters in seawater using a new type membrane
of porous glass filter

Hiromasa MOTOJI}, Lithong WANG?, Yoshimi SUZUKI' and Hiroshi ITO?

Abstract To understand the cycling of marine compounds cross flow ultrafiltration with
organic membrane has been extensively used as an isolation tool to study colloids in
seawater. Because organic membrane has given some contamination, a large volume
sample was used for reducing contamination. Use of inorganic membrane was expected to
use cross flow ultrafiltration system. Recently porous glass filter was developed as an
inorganic membrane. This porous glass has specific characteristics such as high porosity,
narrow width of size range, and precombustion. First, we examined a flow rate of this
system and to reduce carbon free by precombustion. Second we tested recovery with a size
of 30nm to use two different organic compounds: Vitamin Bl12 (MW=1,335), Bluedextran
(MW=2,000,000). At last we used this system for isolation of organic colloids from
seawater. We found a optimal flow rate of this system was 0.5~1.0 (m//min), and
precombustion temperature was 600°C for removal of organic contamination. Vitamin B12
could easily pass through 30nm porous glass filter, but Bluedextran could not pass
through it. We confirmed this membrane can use for separation effectively. And most of
DOC in seawater of Suruga Bay could pass through 30nm porous glass filter. Only 10 ~
20 (%) of DOC was retantated by 30nm porous glass filter. Thus a large amount of DOC
in Suruga Bay was composed of a low molecular weight fraction.

Key words: DOC, COC, cross flow ultrafiltration, porous glass filter, Suruga Bay
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Fig. 1 Photograph of ultrafiltration system using porus glass membrane.
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Fig. 2 Tllustration of mechanisms of separation for colloidal organic matter in sea water using ultrafiltration.
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Fig. 3 Relationship between concentration factor and
pressure in separation of colloidal organic matter in
seawater.

TEMmEE LThElRahTw AR OFENEREL, &
Emﬁﬁﬁﬂﬁﬁém65:tf,Eﬂ%ﬁﬁ%%mn
OEZIBH 5 RIZBESH 5. HEELHEBEOFHE, #
B BIESIC &L - TAHBEEP A RENEHT S -
¥, B ABEEICE - TREARKDEIEETE
A, ks, NEOKREE-RICEBREERVT
HIBrE N 3. EHE L3 Dal et al. (1998) TIEZI N
rBEEEAHVS &,

PRAL % it il D 3K AR D &
WA 2 1k O RS O &

=

ERT, BREISERASBOREAERET AIEEE LT
IHICENTH S, AEBR T v Ir—RrFiTdo-
THEEFARICEZ LI ENTEED, ZEIIHh»LE
Hic oW TRYEHT I L - TFHTHET 2720
K3 RLIcHRICENOEEIZ52% THD. Ll
ODHENOEENC L ZEBRIMHTEIRLE/NEVEEZZ
Y OR
$m%u£wfﬁmeﬂtzﬂgﬁax®%ﬁwm@
WY THD, i) REEZEGEZTHVEBOABRETH .
i) LY A4 X% Ilnm o umF TITERICETE
FTEHEMTE S0, H WD U RN A @EE %R
TAHIENTES, i) ZHEA T ROMFLH 30£2n
mé&+ 5 %DEEE ®ﬂH?L FEAEREEO 2D, KBNS
WS TEBAHEWD D B, iv) 50%LL EOMIFLER %+
D, AEEECH /J)Z)Fﬁ’a}@(ﬂuk'cé 5 ARV & 5.
v) e EHRE D 600~800°CTH 5 1z HINEMEIC
X2 EBYMORIEE T 2HENTE HalFEl R H 5.
HEAGREN D M ISR L2 Fl O 72 Sumigraph
TOC-90 (Sumika Chemical Analysis Service t1%4) i
JESERIFRARE A 2 hrEl (Rosemount Analytical #
&) L 3 2k v A NO, SrEt (Dasibi Environmental
) 2EE X e Y R TF ALk > TT- Fo. HIERE
B, AEHERENC 4 BEEER O InlE F L, %
b x &, REICET T 2 B O R EK D & B
fbREZ7 IV —DF v+ ) 7 —H R (HEEMEZEZ 99.999
%) T & i)l()/\fa'ﬁ/‘ TN T3 ((}ILE 1 200ms
min ). ZOEIEICL - T, HABhcEE T S HEEEE
RF (EICHCO; & LTHEAE) BRrEINE. T0DRR,
B 100m2s 5 iR T S A SN S, HEHEF 7o
VFoa—TEE - CTEKIFICE - T40CICE TN
N AEBIMREFE R OMEASHE L 3 XDOHALEEAKT
VY i (B LR cRiTTah, d{do
RFERVEZR S 2 BILd 2. B (FH b))
BLUOH VT 4w 2 (RHALFEAED) 2k - TR
THERBER D R 5. KEZISEET 4 > ORRELS &



70 GCHIZEE - £ FRL - SR 3K Pk F

@Station F

@Station A

4’ 10km
1387 139°
. 1

R4 Bl O HgIkER O PREUMLA.

Fig. 4 Stations of sea water at Suruga Bay.
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Fig. 5 Examination of removal of organic matter from
porous glass membrane before use for natural sea
water by combustion.
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Fig. 6 Distribution of pore size of porous glass membrane
before combustion.
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Fig. 7 Distribution of pore size of porous glass membrane
after combustion.
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Fig. 8 Examination of optimal flow rate for separation of
colloidal organic matter in sea water.
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Fig. 10 Relationship between concentration factor and
COC/DOC percentage in sea water collected off Oya,
Shizuoka.
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Fig. 9 Concentration of organic carbon In sea water concentrated using porous glass membrane at different
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used for separation of colloidal organic matter from
sea water.
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