5 2
Eco-Environmental . : -
Knowledge Web : . ' _ :

ENVIRONMENTAL SCIENCE

ISSN ﬂéﬁﬂ-SED! CODEN HCEHDV
HUANJING KEXUE

PM, MO SRFIREEREEHAYNES ST
LS, SR, MRAR, T, HER, WK

022%10H

ErCraE Hazg WloM
RS Vol.43  No.10
12 20 i e
OF -2



w % B 37 %543 % 4510 B

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022 4610 A 15 H

H &
PM,, 1 O, 15 YR B X (B JEORG AR E G407 ooereereere e Edk, A, KRE, AT, BRE, AE(4293)
P A YIS BIIHT  woovvereennees LRE, WAW, F, Kk, HER, Tk, TE%, 2H(4305)
Dbl SRR L TR BRI I ovoeeeeomeeeeeemeneeeees R, kEZ, BRER, AERE, BEA%, SO, RE, BTE(4316)
T R S s Y PR HE R B I A B IS Y LRI P IR +ovvveeeeermmreee e
........................................................................ kEm i, B, WA, EEFE, 2B, KEN, AR, ZEH, FiE4327)
LEATELR AT S RGBT AR AR oo B, X, RH, ERE, TH, R, KRR, RET(4338)
LB B AR AT L IRHE ooovemvvovoesssseeee TEF, &4, Ba%, ki, DA%, R, £44(4348)
RN R L BIRIA ORI oovoreeessss s Y, HER, kN, IH, ABR, THE, FOU(4357)
AR B SRR TSR JARBL BRI oo Fokis, K, T, B4, £A(4367)
WITT4E 2008 ~2018 AE A N TE B FHERTEBA B /A ERIE  +oeeerere e FANL, B — "1'7%5/?(4380)
U BB T AT A TRBE LR ] v eveereerereeemneninie s BHR, K, AT, W, IME, EREB, KRG, EHR(4392)
25 ] S o 2% SE M R AE AT BETFIRTIT RIS o oveveeee oo AT, T % (4401)
e EE K AR B R R T BT T LS IIAILIH] +vvveeeeomemeee e BAEE, BEE, MU, Kih, F#(4408)
AR E MR IR K AR AR <o eveere e ?u?ﬂfﬁiﬁ, 17%(;(/#\;/#\, E%W, L (4419)
KB T A BODRANG KRSIBIIHE oo EH, EHE, RBR, FHH, HiE(4430)
YISO L R G R ARIE BRI R oo HEL, BER, IEE, BAT, H—, #iE, BAE(4440)
B ARV = A PTG T ARAPAGE SR oooveevvvvvosss s BR, EE, HEH, KR, FBE(44409)
WA AR T W LXK 3 T K B A T IR AT o evveeveeemmeemmmesme oo L, U, Ak, IE(4459)
EURIES AL E ST s re ST JE L Y vy AL R IWG, HFE, KitH(470)
T PR A AR AR SR B S RN L IR BN AT o ovvveeeeermmme e
...................................................... MR, BF, ABB, AR, HRE, HWR, 264K, 258, HEIL, 22%4(4480)
TRUGETIT EE T 1K B 5K K IR PR TR AR B TR E IR IR IR T cvvvveeeomrmee e
........................................................................ REA, B, BE, TUE, B4, BAL, ks, HIE, HF(4489)
e URILIE 06 5 Gl 1 [ L 77 R B, BEA, 47, B0E, FIRE, IR, #3E, ELR(450)
ZAUNE MO L B DUFRZE A0 2 LML v veerrerereeeee e EAk, EfR, URE, A, FF, AR, KEE451L)
A I R AR ST G TR AT HIUESIE oo evveeemeerme oot BEHE, BhE, BV, Bk, THE(452)
I S 2 S PG A R 5 TR IS - ARGs BHOBERT £ oo ki, Mk, $E BEE, REW(4536)
BN ML DX AT R 2 L S SRR -+ K, B, HEA, THE, kAR (4545)
IV BRI S R R AR SRR oo A A, A, KA, EIE, BOR, B (4556)
T H S S BB FE - HETE 2 8 B2 ]IS UM ZARHT o veeeeesessssesesmnssnnmssssssensssoseete et oo
........................................................................... %/E\’ E%’ E}]]D‘iﬁ, %%#ﬂ, %ﬂi, iuf}\;}:, Ef%{%, Pﬁﬁi, M:\Bk(4566)
TR EL R AR A S R T R BRI, oo R, RERY, MKTF, UE, RAE, T, W4 E(4578)
HEF 5 T DR AT ST G SR DR M B R TR - el &5, TRE, B, AR, AR, FRH(4590)
DI AANREAR i8S R A Bl e 6 oy SR S L K2, Tk, Fm#, iAHE, BEK, RBF(4601)
HERM XA E SRS RIUR oo PRz, W, HEE, Gk, R, KEE, (R, BTMHE(4613)
A A e — R RBUSIE BRI ooveeeeeeeees WEE, Kobe, K, 09, BER, BH4, 22T, F3(4622)
e DX R ] i R R SRR AS RS PR AR oo WM, TFE, ETR, KK, HET, AL (4630)
B R 2 A 2R 5 AN R S AR R 4 B35 WUBRZE A0 R E M S B T IEHE  coveereemeee
................................................................................. B4, A, EER, B, TEE, REE, K, 284 (4639)
ﬁiE%IXHRJ\T%Kﬁ?%fgil%@l%@%ﬁil%{uﬁﬁﬁﬂ’ﬂﬂ[’rﬂm .................................................................................
................................................................................. I, TRAE, Bk, #CH, ;gg,eg\g}’ R, A, R (4648)
LT Meta-analysis (94 ) 50T SRS B ABERRARIFFF AN -oovvvvevnesssssmnnssns FEH, B, K&, A8, EK(4658)
1&%?%&@23&1&#&%1@’5@%@/ﬁ%{éi%ﬁ@ﬂfﬂﬂﬁmﬁ%ﬂ .............................................................................................
..................................................................... FHE, MR, BT, A, Ei, AZH, FEE, 2%, AT E4669)
T AL RN 5075 YR TE KRG LI E R B AL v veeee e KAl KL, FAE4679)
B R S X S 4 AR AR G TEALI -eeeeee e BRE, Bk, Rk X8 g (4687)
CaO @FASLABPRHES JEBERCAE SIU IR R coovsseoomoeneeess F0, AR, ZHF, I, HEE, A, £ (4697)
PR RTS8 DB S 0T A B A LSRR S R0 oo T, BRR, R, R4, B, AL, BRRE, X%, REF(4706)
T2 250500 T A IR R - T A E - B T LV E M PR B BAME] v vvveeeeeeee oot
........................................................................... Ry fTEMH, KR, WES, AXE, ek, Bk, ME1E(4716)
AN 5 X U 5 B B R DB oo LR, FHHE, A, TR, K, 25, 24K (4725)
AN S A LIRS U M R R SR B IEIR RV ARSI IR oo
............................................................................................. EEE, W, 20, T8, BET, REE, BEH(4735)
KRB TR L ERCERER WIRRRE e VAR, MR, THE, B4, KT, Bk, BIMR(4745)
K HEAFEFFE F ] - BTV BB R AN ZE FE BT IAII « v vveeeeeonree et
............................................................ D4, E#, BEA, TN, ARk, AEW, 2%, A, WkE, EEK(4755)
- 18RI R R0 AR KR T AR B ST B SR RO R AT A E UM FE DR T B EAN  vveeeeremereesiinn i,
.......................................................................................... EWE, B2 X&EK, HE, Eml, 290, 51&(4765)
ﬁ?ﬁﬁ%*ﬁ%{%gﬁﬁiﬁ%ﬁ%-%%%ﬁg%{?%i%&i%éﬂ}ﬁi@?ﬁ*@ﬂ@%ﬂﬂ ............................................................
.......................................................................................... EWE, LhiE, 2EE, HE, ok, 5, KEE(4779)
e R T I Fohak, KO, ZEG, BAR, REB, HHE(4789)

(HBEREVIETT RS (4337) (RIS AERITIN (4407) {5 K.(4521, 4705, 4800)



55505

Eco-Environmental
Knowledge Web

4335 5510 3] 202246104
Vol.43,No.10  Oct.,2022

7o A %

Environmental Science

LRI AN T E PR ITS

1,2
-1

EEZRMIT AR R0

, A, T
. AN SR RBT T R HT R, M A

R, BHE
(1. VL PG IRV A2 B 5 385 2 e
WAL E, Jbat 100037)
FEE. KO (NCs) ETUR A L3 |2 778 9F T B AR B A5 Y A 8. IR B R (CAP) It RAUE i
BUR [ R 0 DUAR S A L ek B 25 B VI g R | sh A0 GR , £ % AT LW T R = S S 2 AR T R AR
7k 487 T UURW/ £ 5 R IRAE X431 i i NCs X CAP AWML BHRE 1 S CHS mi 3R 5 138 ARG 4 i /NI NCs H
E%fﬁ%kﬂﬁ*ﬁ%ﬂtﬁrﬁ%,ﬁﬁ#ﬁx%‘%lﬁ%jtﬂg NCs PARRIEORIE ] 32, HIF 3 L&A EMEE MR HREMRESE
A, AT F T 3RS 4 A oy, HR R B o e E BN oy, ST G B ST IR HRAY T UL HIE R R4
%Xj“ CAP WYWEFRAT Ay, 5 e AT Freundlich #ERY REFAT MbAU & HREASRILL 50X CAP POWRERE. JRERFE S | bR/
TEALRRARE & NCs X CAP (W S B 45 51 4. 46% | 3. 93% 1 6. 61% , 1] NCs H A HLER X CAP B9 4T BA
FSZ M. CAP B G ARXS 43— B /A NCs W, 3T B2 A AEU 43— o1 /N NCs BB AR BE w57, 5 301 A 38 LAUAR 5
BT H NCs g R TRISE AW S AT CAP B, TOA A 4h SR 0, U Al + 3 NCs X} CAP E’J%Bﬁaz% 5

330022; 2. ARG IR AE S R Al

JENCs RS, J570E | 558 AT AR BRI | TR R R I A . | ]

KR TR OB T W AR e " o i

HESHES: X131 XEIFIRB: A XEHS: 0250-3301(2022)10-4522-14  DOI: 10.1322.7/j.hjkx.2I02201209 .
; “I .

Effect of Colloids in Sedlment and S(nl on Their Sorptlon Behavnor of Chloramphenlcol
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Abstraet: Natural \colloids (NCs) are ubiquitous in sedlmenls ‘and soﬂé, which could affect the environmental faté of antibiotics. Focusing on chloramphenicol (C‘:&P) s
different sources of the'sediments and soil samples were selected to wéseardh the sorption capacity of NCs with different relative molecular weights towards CAP, as well as the
1mpdc{;rs cmbingd Vgth a multi-method approach mdudmg cross-lo oy u trdﬁltfatlun,,- dynamic light scattering, UV-visible dbsorptlon spectroscopy, and three-dimensional
excitation;emission matrix fluorescence spectroscopy. The results revealed thaLlh'é'K)w molecular weight (LMW) of NCs was associated with a low autochthonous origin and a
higher humification degree. The high molecular weight (HMW) of NCs were mainly terrestrial sources, and the aromatic rings contained more oxygen-containing functional
groups such as carboxyl, hydroxyl, and carbonyl groups. Four fluorescence components were identified using the parallel factor analysis model, and the humic-like substances
were the primary fluorescent components. Moreover, based on batch experiments, the study investigated the sorption behavior of CAP by the different fractions of the solid
samples. The results showed that the sorption processes of CAP were well fitted by the linear model and Freundlich model. The average sorption rate of CAP by the original
solid samples and the solid samples with removed organic and inorganic carbon were 4.46%, 3.93%, and 6.61%, respectively, indicating that organic carbon played an
important role in the sorption behavior of CAP. The results of the sorption experiments indicated that CAP was more easily adsorbed on the LMW NCs that had a high degree
of humification and a more aliphatic chain on the aromatic rings. In addition, tryptophan-like protein substances in NCs showed the inhibiting effect on the sorption progress of
CAP. Redundancy analysis indicated that the sorption of CAP by NCs in sediment and soil was mainly related to the source, aromatics, oxygen functional groups on aromatic
rings, humification degree, and humic-like substances of NCs.

Key words: natural colloids( NCs) ; sediment/soil; sorption; chloramphenicol( CAP) ; spectroscopy
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Table 1  Physical and chemical properties of the sediments and soils
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Table 2 Physicochemical properties of CAP

2B CAS ' MMATRE AT

wRE 1eK,D pK, E2hAEEN

AEE ( Chloramphenicol

OH Cl

NH |
. s C
’ 56-75-7 323.1 C, H,CL,N,05 2500 1. 14 4.4/11.0 |
CAP)
O - 0
=N OH

b

1) B R IE T I 15 Iﬂ%%%m%—;}fﬁ( http : //toxnet. nlm. nih. gov/)



B 43 %

4524 7N 53
1.3 WZRMSCE
1.3.1 =R R W ff 5256

F T i b B S g6 AN U8 B 0 8 (Millipore
Amicon Ultra, USA) #£47 CAP = AHW fft 2. i T
AG A NCs, 76 15 mL B0 IMA L g TR
ANIEIHEEE ) CAP W (1 ~20 mg-L~"). [RIEf I A
0.1 g-L™"AY NaN, A= P a6 L") % E 75 8 F
(25 1) CHYBBEIRBE IR, DL i 7E 6 %
fiff. Xk BESIZ 56 SR AN I AR i 1 CAP W5 9. 7E 38
B P 5 (TSI 3 d B 2 % 35 3 W A4 ) |
PA3 500 remin "' # B 15 min. SR ¥ TS R
FE B8 0k 0o A T AR R i 0 A Y 2SR 7E 4 000
remin " FEHF 0 60 mln(lz SN NCs [l % 8%
fe ). e, B TR RN O 1 R SR R 0 £ 3 A
(Agilent 1260) P17 E. U #S B A Athena CI18 #F
(150 mm x 2.1 mm, 5 pm) , CAP £ 3% K Ky 273
nm RN 40°C , FEFER N S5 plL. i sh A B alivk
(30% ) FIFF B (70% ) , 7 H7 0.2 mLemin ™" —=Af
W RFHA 22 CAP Y [ (93 +5>%

1.3.2  NCs HWLRN L5

ﬁ]ﬁﬁ/ﬂm}iﬁi K1 0.45 um ﬁﬂ%;}(ﬁﬁi
Ww, , I Mﬂh QUEBAT/ACKS IR L Ae
T (CAP b W 15 f5e 2 e 2 Sy 5 g+ s %%%54%

FNCs ] CAP R VA P P J SRR |
ﬁ?ﬁ%(éﬁ%’a‘m)jﬁmxlo‘ 10 X 10° il 1 % 10%

(PES JFiy75 x 10_3 , Vivaflow 50, %ﬁ%ﬂﬂ;ﬁ)%f
DRI <0.45 pom ) 3173590 U1 B R
mﬁéx\?}ﬁiéﬁ NCs V. Y 1) 08 5 12 BT ak
gE L I R b AT AR R 4 R B R of )

L’Jjj 10. 5 )5 53] 100 x 10° ~0.45 pm. 10 x 10° ~
100 x 10° F1 1 x 10° ~ 10 x 10° YA He 45 W F < 100
x10°, <10 x10° Fil <1 x 10° AYHEIETR.
1.4 NCs BEALPE T A3H7
1.4.1 NCs hif2

KH Zeta-sizer 43 #T AL ( Malvern ) ¥ ] NCs i
. ket 2R Bk DN i A e RS R R NCs #8547 30
min A7 AL PR, FESEIAE 3 (K,Bryqzigﬁ
1.4.2 SGiENE

FH Milli-Q 8 4l K s 1, il F 52 Ah-n] WL 430
JEEETT(UV3300, 5538 31k, 11 ) I 58 B i B WG B
FAFEPA K 200 ~ 800 nm , FHFHEIFE A 1 nm.

2566 BT ( H A2 F-7100) 1 22 #E i
3D-EEMs. { &8 S 800 < w1 i 18] H 35 30k
K(E,) N 200 ~450 nm, [A]fE~ 5 nm; & F K
(E,) A 250 ~600 nm, [A] 74 2 nm; PMT HJEH
700 V, F148 3 JE 430 000 nm-min ", FA 5 H] BE A 5

nm. PUE 7T Milli-Q H 47K iz (. [, AR 3 4
s VAR B0 FH M- Q A8 4 AT A it 4R 47 AN [l e B 1)
BB, i HAE 254 nm PR AMOGIE /N T 0.3, )0
T 2 B s 4 PR RS

L5 B

1.5.1 JGikFe%

UV, BIE K 254 nm &b ARG BE, AT R AE IS 14
995 T B, FLIZ AR A R L4 0 v AN i i 221>
UV 53/ UV K 253 nm #1220 nm AW 1) H
{B, WTRAE DS AL A B SEFP SRR B i (i
K W50 B BURIE LIRSS | REERIR ATy &
JZ, W LARR W85 A 3212

WNAEE(FI) 2 XA E, =370 nm B, E, 7
450 nm 1 500 nm &b 45 EE B U AE, 7T F T 3R AE
JREPA T 5 6 ) B R VR XY FL (/N TR 1. 4
i, 2 B 98 64 it ARG IR o8 5 FT {Ejﬁ‘aﬁﬁﬁ
1.9 B, W1 9% ey 5 LA R0 AR 3™ ol 70
AR B BIX) E X E, =310 wd BY E, 78
380 nm 1 430 nm AN G LAE, T%%ﬂ:ﬁm

Ei{ﬁmﬁxﬁf@k 2 BIX 7 0.8 ~ 1.0 fifs AA
%%E’JEHEJE PERFMIE, ﬁﬁ,é-‘f BIX <0. 6 Hf, ﬁmﬁz
Fofe [ TR e Wjﬁw%%&( HIX ) 5 A, E,
254 nm i, | 7£ 435~ 480 nm #1300 ~ 350 nm_, Eﬁ
Eirjﬁ”/\t[:{ﬁ Al S HEAT UL A S TR AL R . 24

STHIX {BAE 10 ~ 16 B, FEB0 T 2 A0 )6 5 R A I ; 24

HIX B <4 i, 3B 5 o Re ik 455 HLLA H A= I8
(2.7
1.5.2 47T 4% (PARAFAC)

A 3D-EEMs %45 @37 PARAFAC 254 5347
NCs F2¢ YE 4 . >k H Matlab 24 ) DOMFluor T
ELAAATRE S PEAT PARAFAC LA A ). 7R 2
T, X ETA 3D-EEMs E47 57 8 Al B A S A E
AN g Milli-Q #B 4K 7E E. =350 nm W A7 2
PRSP TET R, 8 T A i 1) 2 Ol 5 BE U — Ak i 2
B (R, UL ) Pl R AT R A BT A H A
A A 3 1 2H 45 %Fﬁﬁﬁ%ﬁx;’ﬁ%f;(lrm)
FTRIZAL 5y AR S B
1.5.3 %mzm@

CAP W) f5 W BE >R FHZetE [ 20 (1) ] FaE &kt
[ Freundlich #5715 (2) ; Langmuir ##Y 5 (3) J#
IR UTR A L IEXT CAP (1% W B2k A, 45 21 i) 0
B R BB K, L K, FK,

¢, = Ky, (1)
Freundlich #5528 .
¢, = Kic, (2)



10 4

SRR DURUIAN L3P IR AN S 3 A T o ) R

4525

Langmuir 5171,
c, =c,Ke/(1 +Kc,) (3)

K, e, Bl e, Z0 0 AR CAP W BE (mg-L~") il
FREH CAP & i (mg-kg ') 5 K, FRZMEWI 5
fi 2%0(L-kg™") ; K, M Freundlich 5 %Y fity W ffk 25 %5
(LY emg! % okg ™) 5 n 758 42 T B A (01K 1 R
AR FFHE%L; K, A Langmuir #5750 4 K BfF 22 %%
(Lemg ™) o, FRRATMER (mg-kg ™).

WA, A BRI — AL B 5 K RS
Pk & fE i HRAS 3, WX (4).

KOC - Kd/fOC (4)

2 ZR5itie

2.1 FESYERARIE ST
2.1.1 FESBIRAR SR
T HERE A SN NCs (RLAR 20 A A LI 7w

A LUA ,F)?ﬁ*iu’ﬁ‘:%ﬁﬁﬂﬁ"jr_%i (R AR A% Rl L A
AR ) R/ VR 1 L AR5 NG E’J?F* S A A
KR FCH, Sed. P il B J5 RORL %ﬁﬂja 0,26
pm 7. 7 me,.Sed X ﬁénnm%jﬁiﬂ ﬁﬁyﬁ“
0.34 th 7l n,;,sv i, Soil-FN R S IRAHT )

51341017 pi , A1 40. 10 pum, Soﬂ-uORF mnnﬂﬁﬂfw’t
R n‘%‘ﬂﬁo 34 um Fil 11. 57 i, qJﬂ:* s,adi fPhé
unﬂ‘ﬁ-ﬁﬁ 'f'ﬁiﬂé‘wéxaﬁgd\ fry. %ot NCs E’J*ﬂé
7, Sed P.'sé. X, Soil-FN Fil Soil-ORF FE L 1
%ﬁ&ﬂ&{ﬁ/ S 220 . 342 . 342 F1190 nm, 351

Sed. -P Fl Soil-ORF A% i 1) NCs 7 72 HF 8 /.
10 35
I i Sed.-P
8 NCs +428
£ ]
+H =

10 35
Soil-FN

8+ -1 28
b é\“
) 6 |- =21 e
41 4
3 o
E. 4 14 g

2| 47

0.1 | 10
FIf%/um

A1
Fig. 1

A1, Sed. -X £l Soil-FN f¥] NCs k45434 b Sed. -P Fll
Soil-ORF HAEr I NCs kife 22 FAUNN.
2.1.2 NCs FALPEFRSHr
2.1.2.1 GIEEE B

FHXS 43T B AR A 1 NCs B GI% 850UV, |
UV,,/UV,,, . FI. BIX il HIX) 23 A3 FRAE 4351 UL & 2
FIE 3. 45 EAEFILL NCs AHXF 43T & 100 x 10°
~0.45 pm B UV, AR K[ K 2(a) ], HH Sed. -P
FE & NCs AHX 3 F B HEH 100 x 10° ~0. 45 wm 1)
UV, (B3 5 T I AAR X 27 B i A, A% NCs 1
I AR A 2. R 2 (b) AT, 4% A
43 FFifE NCs 1 UV,55/ UV, [ LA Soil-FN /)N,
FH Soil-FN FE5h ) NCs F538 L LU 88 4 3= | B
REFRREKZ. IFH, A i NCs *HX;té}?
JFiE A 100 x 10° ~0-45 pm i UV253/UV jﬁ#ﬁa
=, ﬁ@ﬁﬁﬂ%? R NCs J55R b ﬁ‘iﬂﬁ
IR iﬂg%ﬂfifzﬁ#ﬁ REHAL. LAk, MI’%L-‘ L
i L (Sedl'Pﬂl Sed. -X)/NGE 119 UV 4
A1 UV253/UV2;,, i g 'ﬁ 1¢ﬂ€1ﬁjc?%%if§ 1\?4
(Soil-FN %nspll QRF) l_ﬁfﬁ 5RK L35 Nfﬁs *ﬁ
H TSR NCS LA O 2 35 S B 1
EEREMLY ﬁ}ﬁ ﬂJJEJﬁ‘I;Z%%F’«MH% NCs-ﬁ%*%ﬁ
T+ NCs }3’J —5

& 3<a>‘I%D % NGs fiY FI {Eﬂ@{ﬁf 1.30 ~
1.51 Z[a), R W] NCs A7 BT 2H 53 42 Fili U g A 1 3
K FIREYSENE AR A A oA L Soil-
FN #£5h NCs 19 FIEBE R ( > 1.4) , R NCs 7

10 35
Sed-X
8t 28
g
=
10 35
Soil-ORF
8t - 28
S 6 {12t §
47 47
= . 9]
+H ¥ 14 2
2 47

0.1 I
Frfd/um

10

HERAEN

Size distribution of the samples



4526 2 S - 43 %
1.65 1.00
@ B 100X 10°~0.45um (®)
1.60 W 10 10°~ 100X 10° 080 |-
Fhe 3
155 Bl <100~ 10X10 %
7 > 060
£ . =2
= 1 o
2040
0.10 =]
s 0.20
0 0
Sed.-P Sed-X  Soil-FN  Soil-ORF Sed.-P Sed-X  Soil-FN  Soil-ORF
B2 FRERBEHFILIEHR NCs B UV,5, 1 UV,s,/UV,, &
Fig. 2 UV,5,and UV,s3/UV,,, of NCs in different sediments and soils
ML 53 HA A A RERE. ILAh, BEARXS 7 B NCs FHAZ R AT aetE s K. & 3 (c) AT %1, 45 NCs /Y

N R S BE ik g, BIAH X437 B /g NCs H
R IR ZH 40 B 22 | 3% 5 = e JE X 9% 1 7K oA []
FIXT 43T 5 i NCs B2 Y6 AiE— 30, 485 NCs 1)
BIX {ETEFI N 0. 64 ~ 0. 88, H. BIX {f i A %43 T i

HIX JEFEI7E 1.91 ~9.81 Za), i, HA Soil-ORF
AR T 1 x 10° ~ 10 x 107 [ NCs 1% HIX
KT 8, M11% NCs AR AL . FLEE NCs A
RF3 BN HIX I 4 3 %ﬂﬂﬁﬁé}%

RS LRI S L0 BRI A FIRIEA b N R eses. =) |
B 100X 10°-045um @ 10X10°-100X10° A 1X10° f:nxm‘ '
1.6 1.0 1)
(a) 5& (b) 51_ 0F (o A B
2 i = 1k
15} 09 | o b s T B
. A B it
. /;'i * 5 A ] H o
ol . ) 1. - S 3 = T 08 e e z6F : ® [ 'F__‘“
: u % A ] o o
§oof. o, |
= % ° 2 :ir,a JiE
[_2 1 1 1 1 _i_"‘ {]_6 1 1 1 SM 2 L ! 1 1 1 ﬂ£
Sed-P Sed-X Soil-FN Soil-ORF Sed-P  Sed-X Soil-FN Soil-ORF Sed-P Sed-X Soil-FN Soil-ORF
P, ¥ [ 7=
o rF R &3 m,nﬂ@pﬁﬁq: NCs B3 520

[ .ﬂ;:'!'_- Fig. 3

2.1.2/2 JET PARAFAC B3RS b7
il PARAFAC XJ 4% i #E47 3D-EEMs fi# 7,
L33 C1, €2, C3 M C4 X4 A5 (K 4). il
i W S & EU (tucker convergence coefficient,
TCC) K 4 Fhad a4l 7 5 7E 4 OpenFluor £idf 15
oh R R A R AT X LG LA F E W BT A R (% 3) . H

%3 OpenFlour #{#ZF 1 PARAFAC %%

Fluorescence indices of NCs in different sediments and soils

W, Cl B2 & 2 235 (310) nm/414 nm,
Sy Bl VR S 85 B RO €2 i G A E R 255
(365) nm/474 nm, FREH T YR C3 M

6 I A B S 230 nm/462 nm, N S E B Y
ﬁ““ C4 1158 6 I 4 & & 230 (280) nm/346
nm, N0 &R

Table 3 Identification of the PARAFAC components according to the OpenFlour database

TCC OpenFlour
ENTE 7 T ExED W R 4 A o P = SRR
cl 0.9976 0.9990 0.996 6 Fet 5.2 4 I 2 2 [36]
2 0.997 6 0.997 4 0.995 1 e c3 463 [37]
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