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BE 3T 10 ELRBHEDT R M BLE SR HATE SR, Cross—flow IBH RTEMEH ¥
EE R AR T R — ST, B R, By REAK. A RESR. B
BERREIE R A YHIREFEAFTREEEEER. X—SRHFREHNRE
FEYFREANEFEBRAEHTEE L.

XA EE Kk F#R

ERaES P34

¥g P b BURH A AR B R 4> B B2 B Goldberg %5 (1952, 1954) $2 Hh 8, X Fh Rl 43 B
HETWHE AL A ERES LT ENEIE, RS ERIEESIRE. BHMHER 045um
TRRE IR, B A AR R BURLAR, B id EKONE AN, X MRE—EIRAZE4S. 8 Goldberg
2 (1952, 1954) R H “H BB E&—RB/AK PR EE TR Y REE 5 W T8RO
HANEEIBHEMNIRGE, BETHEHETENERAIBNEYHRLEIBAH
VERERR, HEEMFEZHREN, A S RREFAREESBEEK TR EBRME Bz
< 1nm) FEE /) i B4 AH (BE42 0.001—0.45um) . Koike % (1990) . Wells % (1992, 1994) £
i ¥ 7K H YR B K L F (submicron particles) BF 2T B & BL, M8 /K & A £ B M IRBUOKK/DHY
BRI T 249K 10°—10°/ml, X 28 B iA =B R b it X808 1E A A LY i (DOM) 4
B, M¥FH DOM TS E 5 KR A Y, Hha Ry mzsd
R B LI ER, AE T B iR 78 1 DOM & 3R (it BB AR W] BB X & BRERIE A WA R BB T
W, BT AU, BRTAIEERE, — S BEEYEENER. F I R A
BENEH S B &AM X (Moran er al, 1989; Guo et al, 1996; Benoit er al, 1994;
Brownawell et al, 1986; Chin et al, 1992; Dai et al, 1995). HIT AN PGP
By JBE AAHE 0 BRIV R 40F T DA B g — 25 b AR A AL R FR B T R AR W s BRAL “E DR 2R

L RAE20 ML 30 ER, A ALE T2 EER. BREMBERAVAHBTR
(Krogh, 1930, Krogh et al,1931), Bl FABEBMEEHERFEMNEG, HB T 3HEREP K
PRY R R AR AE B AE R RAGNIR,. BEE R B ARM K RS, U RF RS
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FRIN R, AR R T LR ER, E 10 EXREGHERBRENFR BT HH
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1 BAKRHRENSBREERR

1.1 SEHEAR

HKFHBREHSBRM—HHEAT BB EE TR, A0S EEARE. HmE
U (stirred—cell ultrafiltration) . 48 B .0, B0 AR U8 BE X (38, S B B B 4. field—flow 5>
%% . Y] [ # 48 (cross—flow ultrafiltration) 2, 4% B & V) BB IR B AR, L JLEB N AR BT
K R B AR ) B A R T I, 1R B TR R BRI 22 )2 38 (Whitehouse, 19905
Buesseler et al, 1996).

ETHREBAENTN EAREENEREMHFHREELINEIHAS B SR, XRE
Bk B KRR RN E. IR A EIE SRR KE—-REZTBE BAX
BEATU AR BEREN BN, AMBENES LEX, o BEE LEMK(CFYE/RIL
ZEHBIEG, ZHREAKREEHREMEPRECRWBREZAETE, BEEHN
ERBEBHREDFRATHES . EFILTAEZE LEFKE. EEAMKEHK
Berb B AR R, Y1 R SRR MY E AT AT R E SR, Yl i R, 55— A
KA IEER KBTS IR, EREZBRNBRY, AEE R BERKERREHERBE
N 8 L, — 40 VB U o ot A U D A SV, K 40 ) e 9 ik B R TSGR [B] B I o
R WA B, et o A R R T M 4. X ) [l 3 2K A B T DA BEL AR R A R SR T Y R
Bl (Baker et al, 1970;Blatt et al, 1970) , ¥ T Bl 22 BE 38 B2 b Z &AL WA T KRR K
BABTHRBERZIHTRABKEETRAB/NAGNEERA, BAOFCERE, B3R
Hh, XTEARAZFER T TS EREREEG, MERZIEERRS, BRI TEMN
HERBHBBRTHYRAITEREESR. BT ZEAEBEREHARPHERIE
M, B AR G U0 a8 e R AT T B, DA B s o 58 2 X T % R £ g B 5T o ) R
H (Buesseler et al, 1996).

1.2 EEHER

B R BRI AR AE AT E B ARE . (1) BRI A . B DU TE — &R
EEAMRETFHRE. Q)BEHETEME (TEM) MBS (SEM). TEM 7] A 3k il & kL
FRIADBE. 4. ER ZRE. ARAHTHE. SaEWE, B URED /NI gK
HE LM, SEMBEERI TEM, B LB RN FH =450, )& #E
(EDS). ‘B XHHEM BT X—5T R4 7, B 8 HE A E B i T R, BB EIR T HAT
10 B A SRI B L RA BB B . () TFHRIE (PCS). B EH R 1R HE & BB B
TR H RN, B RET R THA6 WE 3T, Ao e a0 6 Bk E 24k, e8I R
WESREARX. (5)XHUE (LS). B X 5B Y &8 MuhE 3t P4, B =B YRz Al
WENERR. (6)HHBEIkKME). EfUARREABREEENBENEL. MIMERKELE
Eu b, RAEAVRS. EBITESN. BEBEESN. BEEZESN. AILERY R
A7 %5 A of 3 2 5T R AN IR AE A R RO AT R 0 — 2 AR,

2 WBAKPHREE L
KRR R EE R — ALY, BARA ALK (COC) UA K 5 HoAR R I BF 5 AL
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KRR RN — R ER. BARA PRI 89 K /N B R E A )3 18 B % R A B 5T
=
2.1 RUEFHBRESEUE

JE R AL B TR 90 2 B B VAR A AL I A kL BB Ak 4% B O Bk Y R W CBE R R T
FRERE. £ — & B 3855+ (Maurer, 1976; Zsolnay, 19795 Carlson, e al, 1985),
DOC 1 COC ##ll2 £ B A B3 S0k, 5k F Bt b A i AT B AR 20 B, sk 1 Bws.

#1 TRERXRBEENHK(COC)

Tab.l Colloidal organic carbon in different sea areas

COC/DOC

BX h TS %) W5 75 B EZ PN
BT >1kDa ~15 BREE B0 IR Maurer (1976)
JtCarolina¥§ >2kDa ~11 bR KA Bi kbR IR Zsolnay (1979)
LR KGR >1kDa ~34

>30kDa ~6 Wk EALE B Henb A IR Carlson% (1985)
>100kDa ~1
KFH >1kDa 22—33 RS crossflowHiE  Bennerds (1992)
Amazon{" 1kDa—0.2um ~176 iR EASE  cross—flowiBiE  Benner® (1993)
b ViR g >1kDa ~45 HEEMILEE  crossflowlBE  Guo (1994)
>10kDa 11
BEHIEN 10kDa—0.4um 10—26 BRI EE  cross—flowBIE  Martin® (1995)
Da¥y i & B4 Dalton

10 4E B Sugimura 2 (1988) F F ¥ 1R 4 4k E AL 2 W75 B9 DOC i ¥ B L A% SRR AL 2
AL R 2—4 45, BAEMTA N KM T DOC B AR e 2, XEBHFERIIETE
. BEEN—STHRTANEEELEAENESARERZEFEMNESERERARA
(Sharp, 1993). X DOC K & 1R {0 & Ak s vy Bt 2 HRKIE, PAK cross—flow B IEH A
BRI BE T M B A ML BT, B T 90 4E4R, X T COCH R B R B 2 i
% #23¥ (Benner et al, 1992, 1993; Guo et al, 1994; Martin et al, 1995). MEH B RR
EXE, BAEILKEE 5B EBRE R 5%—45%, COC # ¥ E M COC/DOCH] L)
— N EED TR EEEM (Guo, et al,1994). M TFARBREFHEHNITBELTE 48
RBIEE A AR FLR AN R ARG AR R, Brig B 4 B AR LBk 0 45 RAE R T #AT
HgR, B3R AA AU B R E MR AR LR E R ARG BN IELE,

22 BEPREFNSGRNEDERRN A

— BB 5T 3 75 B 5% Y AR A ML AR B0 7K - R R B RS AR AL B R B DOC A BAR B AR 7= AN
W4 #E (Carlson er al, 1994; Peltzer er al, 1996), XUt ZE DOM I3t 5 B R o BB E
Mg, HX 513 £ MEE DOM KRR CEH > 1000aF EFE. HBH AK DOM #
— 354y B R I EL TR AR MR DA IS, A R B A WL SR R A — B4 C R R X IR AR
A, “CHERSENY RS T ES M A X (Benner et al, 1992; Santschi et al,
1995; Guo et al,1996). Moran% (1992, 1993) Fl A A St K » Th (= 24d) 5 R Bt
TE B b i B, 3B K R A B T T IR PR B R AT B 9T R AR A B A e R AR R
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ELREJLUANBESR L.

HIERRA, BETREFVYHN R I ERABEA SN RREYCSERAMNE
HRERL (Sigleo et al, 1981,1983; Wells et al, 1991), TE—SbE 7= 11 X, 82008 % 11 8]
B COCHRERR, BRREAHERTTERE. COCERYWHE. ¥ REYEIBERET
B, KR EYHREAARELIBWEESF . FiI0, Amon % (1994) & I B 348 £
[, ERT T HABRKFFET , 20 5 8 PR IR A A AL B9 R A 20 BB /N F ARV 6 1%
M3E MATAN RS FEBN EESBEAREMTLERT AR TR M RERR. |
A ANANREHE LR COCHITH 2B WHEMEY S ENBSEMSETW. fl,
Kepkay % (1993) ZEME K Bedford ¥4 & 3, ZEHE K IF R YR K, RS EHHH
Y BA HLBK (DOC), 4+ F & > 10 00049 B A HLBk (COC) 1 < 10 00085 /Ny F 4 HLBK
(UOC) =R K HTT 1R, A BN EEB R BRI, 5 DOCALE —H2E, UOC W B K IE
P S R B RME RS 3—6d, COC B A ENH 5 20d, B &5 5 DOC B 16%, fEAT1A N, #E
WHYBREAWERY, KO FREENY TS ZHEYHNBEER - E8E BH7T
DOCHJ R B MR KRG, lERERNWIIR, BEENER DOCRALRERH, X
B3R E R U, ¥ T P TR U AR A B O B A TR AN S o R A LR G IR R P i e R A
S HILBR AN B AR LR ) TR AR P R RE A B B TR,

3 B#|

i EILE B REE IR BIR RS, A DB 5B F 48 T B kA
R Z & (Baver et al, 1994, 1996; Powell er al, 1996). VAT HERH LY FIE
PEA P, % R A Redfield C/N & b (7—10), Hansell (1993a, 1993b) K BF 3T 32 85, A 2
RZM/KE DOM ) C/NH (8—25) — R E L HE#E & . Bauer % (1994) 7658 i3 s JLAN A
KA S BB A ALY R (DOM) . IR ML I (COM) FI B B R 1K 4> F A WL & (TDOM)
B C. NS BT 4T B R, R4 8 NBREZ, C/NE K 20—22, iR 4 F &Y
R NEBEFE, C/NEK 2—5. XAFIENASYNLS THREMERHEE, BN
C/NWA TR, XEE TR LY R THRE & — B RBK IS WKLY, T
R TR TR — S5 REMN> FEER C/NEMHEMUM S FHMR. Kirchman
% (1991) I\, ¥ 7K & DON 1§ F i B [ fE 5 DOC KA /RH . Amon %% (1994) % F 41
BEARRS FREANY RN SHERBROTHR, 5HAHER, R FES FEILY R
RSB TENE. XRUABLSFREANY SRS FEIYESYSHAEIR PR
HAR LA,

4 BEREBITE BSHEZERGINSEY

BETEERNTFSEEFEE, PHREERE > Img/L(Guo er al, 1994), LLIFEEH K
BEFEYHEECEG - MER. BTRERZE/N, LERRELR, BESARN
HHNERA, &R SRR ALY SRR R ALY RE
52 M%54. B0 Baskaran % (1992) & B Mexico & 7K & H i K 4R 2*Th IE 80% FE1E T BX
A, fE— B ERRY SBRAK T %3 PCB X E 5 Kk %54 (Brownawell et al, 1986).
Martin % (1995) #R3E7E Venic Lagoon i /KM BB ETE DA 34% I Cd, 46% 1Y
Cu, 87% HY Fe, 18% HJ Ni, 56% I Pb, 54% #I Mn & DA BARTE A ETEM.
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E45 R, WRETEIBERNAFES LB THERBARY. XEEANERRE
FH.EMEERCEERBEAMNRHMHEZBASENFESEEREE, BRTERAZLEHHE
B, BLTEBRATEERESSMARALULERANEE. ESRERETRRESS. B
NINHT] B REE AR AR B AR &8 A EAE A (Davis ef al, 1990). RTME/E
BFRIXREAN (BEERY. BREN, BAME B LEEX LEHESH) KR
REFHRBENEN. IREANRAKKFHEMHEIEREFHRERAFESSH, IR
R EASMNERAANRMES D, BT 6 A B — AR E ¥ KRR KRR K&
FRANTFSSBETRERKATLAER. Altmann er a/(1988) ¥ RAEENEE XM S
B, —KHaRESE K, WREGRER B HE T,

> K6,(1-60)AX
i=1

K* == o))
> 6.01 - 0)AX,

HYoRMNE i i MERBTHEHANEE, K MNE 528 MBPESHE, AX I
BiMERSE KCHEEERRRSH MM/, ELBRHEREIES, EmW K EHH
HEH:

) BAMENAR. K'BR—TEANELEFEXWEGREFH BAX (VPR
KAX BB LIRS, K*BHE T HRAKEAE N TR, BARE K488 R a8 Mt
BIRWALE, HLE-FEE IS 8CE MR A/ N B R mEX,

2) BHEESMNENSTEE. AAKX()FHO MO - 0) AT LIE BN K*
MW, X—-TEFEIBPREST/N, B K RBREBTERREN. x-S
e RKMRAMNE, R FEREA LRI IN, ERH —FSHLMERAHRMN, ERN
Rk, HEHBFE M B HEBAGC EEARAE - MENTEERN. HTHhHEEN
g —, EMNHNSAGCEAFERHYEERTIEN, B0 b K& 5] &0 BRIEREK, X
SFRREE, XAYEEESIEWE BN -BRRE 1 21gK B4 XM E
LA BHEBRAMEERPWREARERE SEMEARPHRE =FROHXRANEE
BEA%E., HETLIRAYEAEBRENIFESEY, BT SR —MBULM AR,

RRKUESHHENSIBR AN RE BARAARS, MEBSEZ R 52 H
HEME&RYTH. Honeyman % (1989, 1991) 3 42 H B KR /K f o 70 3 1Y 15 Bk B 3R Y
—NMBEEIERE “BIEE” (colloidal pumping) 5% “#i BiZR” (Brownian pumping) £, EP
PRELREF N EBERFEEANRXKNREY I BN LR, I IBREEL WS
- DERERERERBLRE ST (BIRH); (2) X 8 k188 RERER KM
B, ‘BEFE IR RA S, BoRETRETNNBRHRAEBRHEIS. A,
Nelson 5§ (1985) #t3H R 48 7K 44 o B AR A ML Bk 2 K K B3 38 e 6t TE B UL AR Y £ B9 TR B
Martin %% (1995) % & BL#E Venice Langoon FAI/KFMg/KIR G4, LEAIE K BEFAHE S
B Mn FFRA FRAERENEERR. Yan % (1992) @RI EH T K S KHTREH K
B, EREERAET, < 04umBRFHKEERE M, XA T RERKAEKIESIES
TERMBERRERRKETHRESIEN. FRMESKEAHENEE/ERERABE LRES
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TREITR M5B, K 3 B A ALY 18 0 B ) R o, AT b S i 3 T B AR K Mk R
B 12 B B 18] ,
5 #i&

HEGR, TUNLSE RSP REWREANY R KRBT, B ERE N
ERYKNEYRRUFEARTRNEEEH. SENHAREREE—SHETTERTE
YRR AR B TE, 458 A ALBR, BF ST X L6 T R MY R ZE & AR P 9 2L, R 0SB 7 b %
ARERE, ARSHITEURARR GB35 B TE, AT ERA TRy
[REIEIH TR,
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NEW ADVANCES IN STUDIES ON MARINE COLLOID

ZHAO Wei-hong
(Institute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Over the last decade, studies of marine colloids have increased dramatically. This paper
reviews the advances in this field. The application of cross—flow ultrafiltration to marine systems has
promoted the further studies on marine colloid. There are abundant sub—pum size colloids in seawater,
which can comprise a significant fraction of dissolved organic matter (DOM). Because the marine
DOM reservoir is comparable in size to the atmospheric carbon pool and since at least some
fractions may have high turnover rates, processes which influence marine DOM may have significant
ramifications to global carbon studies. Part of the renewed interest in colloid organic matter stems
from improvements in marine organic carbon analysis. Colloid organic carbon (COC) and other
related studies become the main trend of the marine colloid studies. The COC researches emphasizes
the size of COC pool, the source and destination of COC. The colloid organic nitrogen studies have
been fewer than that of colloid organic carbon. However, the only several papers have shown that
there is scarce nitrogen in colloid phase and rich in truly dissolved phase, with the material
compositions being different in the two phases. In addition to bulk organic carbon and nitrogen,
there is evidence that bioactive metals and specific organic compounds are associated with marine
colloids. Colloids not only give high abundance and tremendous surface area which can sorb trace
metals and hydrophobic organic compounds, but also have an important role as reactive
intermediaries between particulate phase and truly dissolved phase. Since colloid might play an
important role in biogeochemical cycling of organic carbon. nitrogen. trace metal. radionuclide and
organic pollutants etc, it will be of far-reaching significance in understanding the cycling processes
of material in the ocean.
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