5

Eco-Environmental
Knowledge Web

CKHDV

2019

Vol.40 No.
$40%& 518




w % # 3 40 % 1

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4 1 A 15 H

H &
2015 ~2016 4EAL 5T 3 KA E IS PLLEATUE PM, iR 53T SRR A -oeeeee B, A, AH, BAR, ERFAE( 1 )
K =AM X T B RHENT PM, R FE R RAMH] - eeeerrmmneeremmmmnneereniin e F, TRE, BEER, A, HEE 1)
J:(’Eﬁi*ﬁ{ﬁ{ﬁ{Lm/ﬁ4TZﬁJ1+ﬁ'j§'Jf@@Wﬁ%*ﬁ ................................. eI e
................................................ WE, LT, =3, BR, PHI, £5E, TEL, FER, HER( 24 )
SIS PM, | A (AR oo oo om, FE, 2E, Ktk TRE, A, AHR( 3 )
MODIS C006 WrﬂﬁLJ[f‘ rrﬁuuf}? @ﬁﬁﬂ-ﬂ%fﬁ% ‘FB/]]\EJ:H@ L AL ERLLLILERE =
............................................................ Tk, ;(Mg" B, I, 28 %’iﬁ% BN, HE, G 4 )
RGP ZEA U DX R ETT YL RO woeeeeermmeeeerieneens B, B, W, PR, ZHE, DR, BRE, EHEE( 55 )
X@Eﬁ;ﬂﬁ}:ﬁ):j:mrh PAN 1 O, FURIEFFAE AT - k7, B &8, MMFL, XHUR, T0etE, T4, sx7( 67 )
BT PM, (TS P SRR -+ ooossvvess ool B, R, A%, RER, WEH( 76 )
ﬂg}”ﬁix;&j( PM, 1’5%Jﬂﬁﬁé$ﬂf*‘fﬁﬁ*ﬁ ................................................... BEE, EH, MY, kBT 86 )
HMAEZ PV, WSOC A1 WSON 7% St SRR pT -oooooeeoe Fik, BEME, T, FaL, HEE, FEEA( %)
TN VOCs TE RIS HEHLIE T -evrvreeeerereeesesesesmeesesasassineensesestsbemneaueaes esesunssnssreeesneneessranssens
....................................... T, KB, B, IRE, RAH, K, THT, MEA, T8, £E4(104)
LB AR SRR S BB o vevoe e o Wk, k5T, AT, Eam, BA, FEE( 114)
AP RO T SEAS ORI 2 WEGD | WESP i FE(LRFHE - oooee B, ke, ERE KT, BEX( 121)
RATHE BRI | ORI BR R -rorrerrres e g, EEE, REk, HEK, ﬂ%ﬁ,%%%,%éﬁ,%%(u6)
AL SCEE S T B 5 S 5 YR oo Ko, 24%, 27, AXH, Bk, T8, BH(135)
SCR %EXTEIF}:%WI%FEWW_' PCDD/Fs ., PCBs 1 PCNs E’JUJ‘HHEIKT ............................................................
.................................................................. FEH HE FR, BE, KT, KEE, BET, KEFE(143)
e RRTIR TRy W i = e I VA N LR | e S = LR T T PPN
............................................................... B, Ex4, DR, T, i, B, 25%F, KEE(149)
E YT, CDOM (25 6] 5345 5 RS RSSO SAARMSRALERILEEE IR %EIE, Eﬁ%ﬁk, E?@, F/\'%y F P (157 )
T AHET LTRERARK IR CDOM = A SIRETAT I FAPHT evereesoonees KEH A, BE EEF, FH(164)
T UV-vis 2 EEMs ff B F& 7K 1 BEBK TR B4 R DR 437 I3 ik DOM BB RERSE LR < veefveneen bl
............................................................... BLE, k4l HEA, NHE, KE, 2HE, B4, Tr(172)
SRR KB R SR WL SR R B U PE oo ES EHJL‘%F, j% Ek, 247, RN 185 )
Em@%m,:ﬂﬁﬁuﬁﬂ{ﬂyj( m%’.ﬁ CO Qﬁﬁg&ﬁ um.% ..................... e z f;é’ 1 E%, ZT,KE\/]%( 192)
%Tﬁﬁﬁi’%ﬁéﬂk%@m‘}iﬁimfﬁl%ﬁ*’]&ﬁJﬁﬁ --------- ZH, 28, ATk, 5&3\% KB, HAEIE, 5 (200)
SR T L] R U A AR ST ooeeeeeeeeeeeeeeeseeeeens Sk WA, s, TH( 211 )
fl‘n“jtiﬁifﬁﬂ(uﬁ%): TR I 254540 B A Wtk Ljﬁi%ﬁﬁ-j‘j‘j/{ﬁj .....................................................................
L LR ﬁﬂﬁ’ ﬁ, EI‘% WEF‘)'], %ﬁf?’(%@, F/iﬁﬁ:fiF- = /ﬁ/i }@EW ( 219 )
AT (O R — M B )é/gﬂk&%,’tA%E/]%%ﬁ&ﬁ# ......................... S
............ T T M R, BAA, B, PR, B, ﬁ;g Ak, I (228 )
EIJMEJZFHZ”#{%%T?JﬁngTﬁXNE c%ﬂ:&;'g{ﬁ ...................................................... %'Lﬁ‘?ﬂ”{, éﬁk%( 239 )
SR Tk DAL AT IR s 5L, e B a. SR T, SR T b 218 )
LIRS BRI STV 50 SRR o oveeeeomees e s ﬁ%ﬂ,?~%,ﬁﬁ,ﬁﬂ(%6)
JEKPE BN BT & Ca* S IR BERNRBES BRI <oveeeeeeeneeeenees WL, B, REMN BT, TN, TAA(263)
7J<1Z'§Efjﬁ%}¥”qamu£|lﬂ§}w¢zﬁy/g ...................................................... ES g%’ FEF . AEE(273)
MoS,/BIOL S RMEML T & S DRI RIOE PR - K% MR S Aoz, ENE S RIR(3I)
DR T L8 VK DL oo A, AWK, BB, HER, Tk, £, W 293)
T[—Jﬂ&ﬂ‘u LDHs ﬁﬁg& ﬁﬂi/ﬁEXTCr( VI) uﬁl}ﬂ@ﬁg ....................................................................................
............................................................ gﬁﬁaég Xﬁ%t% ﬁ}&fﬁ ﬂ?I‘ﬁ ,ﬁgﬁ, %‘E{%’ ﬁ;ﬁz}&’ T{ﬂfi( 300)
SR P KRR f RIRBIERE —oo UL 7R, R B, R4ER(310)
T E 25 T T R R R LD FE IR BB IK O PRAL, v eeeeeermeeeneeneenenenns JESLIR, #AB, B, K, XEB, MHEE(318)
TH%%rTﬁ%*”E%IﬁWﬂJ@ﬁM*“E’Jfiﬁ'é&ét%ﬁﬁﬁ%ﬂ[’]f" ..................................... FRERTITREHRNE
.............................................................................. VIEY, YR OBEW, XL, KA, FER(327)
WX O/ A-F/ FREBUE Y IR 649 Ko S A 52 ) BHN, 2FM, T, 28(336)
HEK C/P X SNEDPR 2 S0 AR BEVEREROSZ I —--nmo - TR, TEE, TRE, BOLE, firta, R27%, N (343)
A5 JE S (SRT) Xt SNEDPR %ﬁﬂ)ﬂﬂﬁ%ﬁfﬁ;ﬂﬁ ERE, BAEE, R, TR, HrHE, BEH, BHT KI(352)
Ja BE R IEL AOA-SBR T 252 HIK C/N SR T V5K BT BRI <« vvrerorrerr e
......................................................... NED, TEER, 8¢, TBE, BEE, T4, B5F, £i74(360)
R L A U O 8 TR 35 VR B A B BRAEAB AT oo boemenen o A BHN, Fak, HEE, KA(369)
{ETE SNAD TR VS IE T 2 R BT I coeererrerreerrrmmmmmeeeeeminneeeeii e FA BB, MR, AW, KA (376)
RIFIIBURE R FIECHE T AT RSP PR 2 [ S wovoeeesneeeeessnen e FRE, A, FES, FpE( 383 )
BAE 7 ST AK HUR A PRI oo B Tk, GNR, EE, MK (392)
@,j:N OHFﬁi&%%ﬂﬁ1ﬂﬁ:%ﬁgét*ﬁXT£**ﬂj*{ %’f’bﬁﬂ(}ji@ﬂﬁﬁﬂgunﬁ ...................................................
B ML ER B, TEE, RER, #EE, 5;@’%%( 401 )
A T DA 3t Oy 2R R BRI PRV AR RFAE -oorooeoeee e KRR, SiRiL, HEAL, FHE( 412)
PR JE X ﬂ%*ﬁ?ﬁiﬁ%qﬂ[ﬂﬁ%gﬁi&ﬂCRUStlﬁ }ﬁ\“ﬂu%*ﬁ ...........
...................................................... I E R, BRI, BRE, I, BAE, R, BB, BokE( 421)
TREAER A S A I M S BRI AL v FRR, E2HE, ETLE, &%ﬁn}], x| E b ( 430 )
@%mwrﬁLﬁmi%ﬁﬁﬁmm*m%ﬁ%ﬁﬁm|ﬂﬁf ------ IR, FHu, EEW, AR, $5 OB (437)
AT B X 1A JE Bl T T 4 B B RHUELII] -oeveevvvnrreremmmmnneeemmmmineereeiiianerenaians i, TEK, BTF( 45)
DRI KR G JRIEAE I A BT YT vvee e AT, Ehak, RIE, THE, BEF, HA(453)
I LR TR M B DB TP R R B IURAE - eeeeeeeeeemem e e ﬁcﬁ(ﬁ, TR 2 ( 461 )
Cd. Zn X HAERHST S LRI A S M E L BRI B BYBSIR  cooeeeeereereeee e
................................................... St R, ME, KR, ZEE, ftx, BANE, E, TH(470)
N[ JEE A BEXS BT BE T T KA AN IR BRI -oeeveeeeeeeneees TEA, W, wF, BR HUE, B, FH( 480 )
TV TL A0 AR O i AR AR IE S A W AR R AT oo TR, RFH, éﬁlﬁk g, $hAE, TR, AR ( 488 )
6ﬁ]/H%’%ﬁ/ﬂ]‘x;‘ﬁ{ﬂ‘ﬂméﬁ%ﬁiw%ﬂ':lkf?ﬂﬂlﬂﬂﬂ’] S <oeeeesennennnenineens 2 ST, AR, K e, BHRE(49 )
— R I RERY UL VI B TR G R EURL A i 28 SOPEREPTA  +eveeeeeereeeeee B, A, REFR, AR, BEE(504)

(FRBEREEVEI TS (113)  (FREEREYAERS RN (238)  {5H.(93, 262, 342)



)
EX A0 IR B R = 5540 % 451301 2019 4E 1 A

Eco-Environmental
. . Vol. 40, No.1 Jan. , 2019
Knowledge Web Environmental Science ol. 40, No. T Jan..,

EF UV-vis X EEMs @t B /KEEMZERARE
Xt 4 FRE DOM BYSEiL 43 4E & kiR

JiaE, KA, BEMT, XIHDY, REE, B5E, Rk, Pk
(L AMTALRHE R AR 2 5 TR B, WAL TS R BR YR AR LI E, AKE  050018; 2. PHZ @R KEHE 51
B TR RE, P84 710055)

WHE . BH =96 (EEMs ) TR EE A P47 T3 M2 (PARAFAC) DL R S Ah-AT WS AR, X A 7K 2 52 Kk 25 e v AN
[RIAH R 207 5 B TR /K BV A AL ( DOM) GRERRIE AR IR HEA T 0B, 25 SRR, BAKZERE M AN [FIAH XS 3 F B & DOM (1945
Sh-AT TR TE I TC I S ARAE U, W SOR B A8 5 RAEUAE 75% ~469% Z 18], 3R W HAH: B AE AN ) 2% %ﬂifﬁxﬁa\?ﬁ%ﬂ?
TEZESE; a,, F1 E3/E4 Z54L 6B DOM 19 40 X i J3 A & BLIR JIr o5 DOM. 1 Lt 431l il 25 22745 i B A Bk T 34 it iéﬁﬁﬁ‘é‘
PARAFAC f#T i 4 Fhal sy, 3 BIAZSMEAE T (CL, €2) . AT WL IX & BLER (C3) AZEAE 1 (C4) 5 XF 4 M T M o0 HT
BEIRCLYE 2, C3 UK C4 BABEFENHEME(P<0.01), C25 3 A BERMIEN(P <0.01); BEFZEMH DOM H5%
DR BE LA B 45 2 A SR L 22 S B (P < 0.05) , FSMEFIT (C1 + C2) S HL BB Aoy | o HLRR A SEOHR BE AT (b i 5
W H AR | SEE A BERE 2 th AR08 3 SBK R T A LR IR AR S BALA A AR I T 45T, Eéﬁﬁkﬂﬁﬁﬁa
A JERARAE SR | RE AR S BAS HEE Z 0045 PCA J0H B R BRKZE [ [ A TR ARG 407 I B R ke Zie t%ﬁ%ﬁ@ﬂ,
JEHA15 C1, C2 F1 C3 5 DOM #FEZ %[ HIX | Ba(355) | Fn(280) , E3/E4 a254]u&7j<ﬁf%§5z(ﬁéﬂ ’%/EL\E\;}ELU&ﬁM
W) EACHE(P <0.01). it % HAKEA HF“W*EXT%?WgE’J DOM fﬁf&%‘%m}m L bFéﬁ)?mEE"kmmF%#”%
VN ER IR 7R S S (1o J{Fj‘:/7kﬁf‘—7kﬁ&1ﬂ*m1 bR SHE. - ol ~
KRR . AT HLE(DOM) ; &R ; *ﬁﬂﬁ\%}ﬁg, ﬁjb AL D ﬁ#a@'ﬁ;‘% ( BEMs) 5
fdﬂl@lﬁ;‘eq x143 iﬁkmﬂﬂ A iﬂfﬁ? 03;9 3391(2019)01 0172-13 DOI 10. I3227/]J_h]kx 201805215

"

r

Spectral Characterlstlcs and SO}ll‘CeS of Dlssolved"’Organlb Matter With lefgrent
' 'Relatlve Molecular Welght from Ramwater From Summer and Autumn in the

Zhoucun Reservoir Based on UV--V;s ‘and EEMs

ZHOU Shi-lei®, . ZHANG Yi-ran', HUANG Ting-lin>* , LIU Yan-fang', ZHANG Lei', LI Gui-xia', YUE Lin',
LUO Xiao'

(1. Pollution Prevention Biotechnology Laboratory of Hebei Province, School of Environmental Science and Engineering, Hebei
University of Science and Technology, Shijiazhuang 050018, China; 2. School of Environmental and Municipal Engineering, Xi’an
University of Architecture and Technology, Xi’an 710055, China)

Abstract: Based on excitation emission matrix spectroscopy ( EEMs) technology combined with parallel factor analysis (PARAFAC)

and UV-Vis spectra, we analyzed the spectral characteristics and sources of dissolved organic matter (DOM) in rainwater with different
DOC molecular weight in summer and autumn in the Zhoucun Reservoir. The results show that the UV-Vis absorption spectrum of DOM
have no notably characteristic peak and the variation coefficient of the absorption coefficient ranges between 75% and 469% , which
shows the properties of DOM with different molecular weight. The changes of a,5, and E3/E4 show that the relative concentration of
DOM and the proportion of fulvic acid in DOM both increase from summer to autumn, respectively; Two humic-like substances (C1,
C2), one fulvic-like substance (C3), and one protein-like substance ( C4) were identified with the PARAFAC model, with a
significant correlation coefficient (P <0.01) in C1&C2/C3/C4 and C2&C3, respectively. The total DOM fluorescence intensity and
the fluorescence intensity of each component exhibit significantly different distributions (P <0.01). Moreover, Cl + C2 account for the
majority proportion of DOM and C3 and C4 exhibit an increase and decrease from summer to autumn, respectively. The rainwater in
summer and autumn both exhibita strong autochthonous component characteristics and the summer rainwater has higher autochthonous
characteristics. The PCA shows that the spectral characteristics of the rainwater exhibit notable differences. Moreover, C1, C2, and C3
exhibit a significant correlation coefficient (P <0.01) with DOM indices [ HIX, Fn(355), Fn(280), E3/E4, a,, ] and water quality
parameters. The results contribute to the future exploration and control of organic carbon pollution sources by managers of the Zhoucun
Reservoir.

Key words: dissolved organic matter ( DOM) ; rainwater; relative molecular weight; UV-vis spectrum; excitation emission matrix
spectroscopy ( EEMs)
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Table 1 Basic information about summer/autumn rainwater in the Zhoucun Reservoir/mm

EEpER O Bk E Se=7] 5 47) 5 =k £ ) 5 H IR £l q) ERwlq)
6 81 (23) 93.3 (30) — — — — —
7 32 (13) 37.5 (15) 59 (19) 29 (20) 32 (21) 22.5 (28) 10.5 (31)
8 16.5 (7) 4.5 (15) 6 (20) — — — —
9 19.5 (7) 6.5 (12) — — — — —
10 26 (1) 30.5 (15) 6 (21) 13.5 (24) 8 (26) 12 (28) —
11 5.5 (7) 4.5 (21) — — — — —
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Fig. 10 Principal component analysis of different molecular weights of rainwater DOM in summer and autumn
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Table 4  Correlation matrix of DOM indices and four PARAFAC components of rainwater in summer and autumn
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