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HE . Al =450 06E05 T RETE B T 38044 JIE ( magnetic ion exchange resin, MIEX) X755 K |~ 2% /K H A3 HL40 0 2= R e
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Characterization of the Change in DOM During Municipal Secondary Effluent

Treatment with Magnetic Ion Exchange Resin by 3DEEM

YANG Jian, GAO Jin-hua, CHANG Jiang

( Beijing Drainage Group Company Limited, Beijing 100124, China)

Abstract: Magnetic ion exchange resin was a very good advanced treatment process to remove organic matter from municipal
wastewater, and three-dimensional excitation emission matrix fluorescence spectroscopy was widely used to analyze the characterization
of the change in DOM. The results showed that both two-stage treatment process and the rate variation of inflow affected the removal
effects of DOC and UV, obviously, and the removal rates were 25. 5% -53. 5% and 27. 6% -52.2% . The concentrations of DOC and
UV,,, were 3.29 mg-L~" and 0.057 cm ™" in T2 effluent respectively. The fluorescence intensities of aromatic protein and visible
fulvic-like were high in municipal secondary effluent. MIEX made the fluorescence intensities of tryptophan protein, aromatic protein
and humic-like fluorescence peaks decreasing 38.2% , 85. 8% and 85. 7% respectively from secondary effluent, and make humic-like
and visible fulvic-like fluorescence peaks disappearing. The fluorescence peak of soluble microbial byproducts appeared. The negative
correlations were strong between the declining rates of tryptophan-like fluorescence intensity and aromatic protein fluorescence intensity
and the rates of inflow. 50- 100 L+h~" flow rate influenced most for the removal rate of each DOC. The linear treatment effect was
higher for tryptohan-like and aromatic protein DOM by MIEX ( R* =0.834 8), and the treatment effect was the highest for aromatic
protein DOM by MIEX (a =850.2). The correlation between UV fulvic-like DOM and fluorescence intensity was worse than that
between DOC and fluorescence intensity.

Key words : magnetic ion exchange resin; municipal secondary effluent; organic matter; 3DEEM; fluorescence intensity
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Fig. 1 Schematic of MIEX process
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Al KAEZE 0. 45 pum JERR IS UE , HCE H YRR B
AHURR S, KFEET 1 em MUK A I, R
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(PMT) HLH A 400 'V, 3 & Fil A 565 B 68, 4 35 SR A0 S
M, R RN A S B8 B BE Y4 10 nm, 44 B BE Ry
1200 nm-min "' 0k K S FELATUE SO0 K
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PEATAbHE ) DLAG R 4k IR R A
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2.1 JEKIK BT RRAE

ARSI RGP IR AL R T 25 B R K b S
TKALBET™ =2 K. %75 K A BT SR AL B8 16 1k T
W2, “ G KK R AE L& 1. 2Kk pH
7.32 ~7. 81, Salgot % it BA A i v F- AR K [
pH BRAEIEAT T 44, JF 4L 7. 00 ~ 8. 50 24525 (1]
FHM pH AR dEFRAE. €8 B35 o 23 ~ 41 B, R4
WHO TR K A5 o o A R (0 B 1 {5 3
B B F NN EERT 15 B AR EZ 1.
BOD .COD  TOC 1 UV, B JE 43514 2. 00 ~ 6. 57
15.20 ~ 32.00 mg-L™', 5.02 ~ 8.50
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Y& i, BELAS T T BOR K AR B 22 4= [l .
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Table 1 Water quality characteristics of WWTP secondary effluent

Ei=ta JL
pH 7.32 ~7.81
L 23 ~41
BOD/mg-L ! <2.00 ~6.57
COD/mg-1.~! 15.20 ~32.00
TOC/mg-L ! 5.02 ~8.50
UV 5, /abs-cm ! 0.097 ~0. 167
SS/mg-1.~! 9.50 ~11.50
Cl/mg-1~! 80. 16 ~ 124. 03
TP/mg-L ™! 0.09 ~1.00
SP/mg-L~! 0.02 ~1.06
TN/mg-L"! 16.92 ~33.06
NH, -N/mg-L~! 0.17 ~2.09
NO; -N/mg-L~" 18.44 ~29. 44
NO, -N/mg-L"! 0.05 ~2.04

PRI HERE/MPN - L~ 1.0OE+5 ~5.2E +5

2.2 TOC UV, ZALHFE

FEXTANRIEK i (246 50, 100, 150, 200 F
250 L-h™h)  BFGE T WETER BE X 2 K v g i v
FHLY 2 B ARAE, nE 2 Fros, 4 K d Doc
S R 6. 82 mg’]_l_1 WG J‘Eﬂ(/fﬁi%ﬁ:?,gﬁ
T1 S0 s N REPER IE R AL B, AT £ Bk v DOC
0.95~3.72 mg-L™", KBRFEH 14.3% ~52.5% , 2%
PRRSHE L RFE ¥y =0.001 457 —0.6056x +
81.122 (R*=0.9712) X &=, T1 HI/KZ T2 W
IR IR E— 2 AL S | B A AT SEBLK T DOC
25.5% ~53.5% W LBk, LR R SR BEXRTS y
=0.001x> —0.454 1x +75.534 (R* =0.9384) X A&
3, HA 50 Loh ™' i i S BRACR | i 3, K
DOC W& FEN 3.29 mg- L' MCAR#E /K 9t 2 S B b it
AT REPER IS 5 K 42 ik Bt B], 50 ~ 250 Leh '
JKEXT N A FE RN 4. 2 ~21. 3 min, 7 min J57K
t DOC 255 2 10 3 380, Bl 75 B (8] 22 R TR bR 52
g BRI T AR B R AR 5K &

8

T ¢ @ ° o o
R o o o
£S5 A A A
B, 2
§ 3r o “#ik

2k aTl ik

b A T2 ik

0 1 'l

0 100 200 300
b7/ AT

E2 RRE#KRZENZHHKH DOC B
Fig. 2 DOC concentration variations of

secondary effluent with different inflow

BLAE RN T 2B 2 o = 6, HK A F R Gk
FNPEAR G0 P REVERT AR 57K T8 40 HE il A FR E

TR UV, SFEIE R 0.13 em ™ (1 3)
ANEFEK (50, 100, 150, 200 F1250 L-h~") 4%
PR, TU B %F UV s, B KBRS0 41. 6% |
35.8% . 25.4% | 23.5% F122. 8% , T2 J )i #§ ] fdi
BRI — Lk F 52.2% . 48.0% . 39.1% .
34.6% M 27. 6% ,FW] 50 L-h~" i & i EBRAUR i
B3 K UV, HRIEREZE 0.057 em ™' gk
ANRLFITSUSEE 585 5 A ML i K A BLIR 5
&' [SUVA f§ 5 1.68 ~2.13 L+ (m-mg) '], &
TEPER PR TR AL B | SUVA AR R R, 361
BEPERIRE AT O 5 L bRk TR 5 TR ALY 3o, A
SCEH 150 ~ 200 Leh ™' i K G & AT S B K H
SUVA Ay KFENR[0.25 ~0.33 L-(m-mg) ~'].
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Fig. 3 UV,s, variations of secondary effluent with different inflow

2.3 UK 3DEEM RHAE

H 4 C A 1K A PLEK = 4E 2 OGBS 5T, %
V5K AL T 2% K DOC ¢ 658 B 16 X A] 43 4
ATERE(E 4) U A 16 (280310 nm) FoR (62 R
KRG/ WEEH , 9¢ Y60 JEE (fluorescence intensity ,
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Fig. 4 DOC 3DEEM characteristics of secondary effluent
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FI) =1800; B I5(280/350 nm) /R % 7 K& 11 5
BRI R, FI(B) =2657; C 145(250/430 nm) Fil
D U (270/410 nm) FRFKJEERY) BT, FI(C) =
2452F FI(D) =2307; E #§(310/400 nm) Fn2%E
B HEBRYT L FI(E) =2 125. KR 22 K 1 5¢
JEIETE BT, A I B 11 2 9 D I 06 L A o
Hme s R L i g KA R A A B
K, 5 AR B I e P e B LS 3 o 2R ) R A
NI TR BE K, F W] 0 75 T 45 11 BT A W Ak B K
O3 AE N A
2.4 TI fIT2 /K 3DEEM 451F

LI5S0 Leh ™" i, 15 K Ab BT — g oK &

(a) TIHk

360

Agx/nm

300

240

320 400 480
Apm/nm

T1 S o R REPER R AL BRI |, 4598 Y5 B (F1) ¥
AR S) , Hd A B .C & FIA5 T % 18.2% |
36. 1% F136. 1% ,D W H E N B 204 2%, ix &
TGN B 5 G KA — G4 fal s g s, % JL2EA
U — 2 B ) 5B, JUHOR I T IR S A L
FRZEJEFE BT (D W FI E I ) . 28 T2 2w 2% — g kb 3
Ja,A B, C W FI X430 F F% 19.9% . 49.7% Fil
49. 6% , HEUH B 9 6 IE F(FI =761.2) U R
PERAE DA™, HH T RGP AR i 2 38 2ok 4 g 3% 1k
TEVERROL R B 5 A TOR AT A LR 1 7 46
S, 3% R WA v S E A T W R A s A AE T
K.

(b) T2k

360
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300

240

320 400 480
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ES5 T1#0 T2 Hi7k DOC =43 RE
Fig. 5 DOC 3DEEM characteristics of T1 and T2 effluent

2.5 AR HKE 3DEEM FHE

e P AR i A B K G R A TR ) K
(50, 100, 150 F1200 L-h~") & F, Kk DOC
AEBRRUR 22 25K (K 6) . i Rk i i A3 T, £
GRS TT T I % (280/310 nm) #GIR R T
W43 9K 38. 2% . 17.8% . 11. 1% F19. 7% ,i#7K
M SRR E TREREAFE AR ¥ =
—0.001 8x +0.422 5(R* =0. 82) ; J5 ik 4E A ik
32 Wy JoT ¢ 5t o BE ) R B R 4 5 oA 85.8%
38.8% . 26.5% 123. 0% , HE/K i & 5 9 i T
BERMTUACC R AT y = —0.004x +0.937 1(R?
=0.8) 5 B FE R W 0 e 5 B 1Y) T B 2R 43 5l Oy
85.7% . 40.0% . 32.4% Fl 32.2% , #E /K i & 5 %¢
TR PRI A RFFA y = -0.003 44 +
0.896 (R*=0.71); K& HERY R E TR
53510 89.8% | 38.7% . 32.0% F1 31.5% , ¥E/K I
HEHWROCRETREREMAMELRZNTS ¥ =
-0.003 6x +0.934 6(R* =0. 7). (R IRAE TS T it

B9 BT [ R 5 1E /KO i 19 TR S M B A,
FURENER IR 5 =90 /K DOC & A= 8 48 S i
T, EZKCI X € 2 R I 0 A R B 11 o ) 2 ) i
K5 50 Leh ™" K I a2 i 58 0 (B R AN i L
PR ) RN 7 i B8 1 T 98 0 e R 3 e Wl 35 AR
P HE 7K I b R OGBS BRI AR TR RRAE
ATLIE H, 50 ~ 100 L-h ™' i & 45 4289 69
JR 2B e K. SEgnad R RIS B A T
(A & R & S I A Hh B ) KR K B Bl R A (4L
%), Al Re S5 KR A R N AR, B Y
T EE A
2.6 ZOEIREES DOC HICHR
REER IR S5 — 4 K DOC & A= B3 ) 1 it
Ferh KRR DOC ¥R 5 (0 S IR IS5 7 I 4K 1A o
05 A T A 1 ok B S W o LA R Y 2 G &R
(R* 53 51240. 834 8 F10. 803 4) , 5 i 7 R 2 Al & 1L
PR 2 6 A 5 AR e MR A 25 (R 43 00l R 0.726
0.705 1) , WML A A 15 (2 22 25 557 7 i 48 1A IR
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Fig. 6 DOC 3DEEM characteristics of T2 effluent with different inflow

55 15 2 1 R sl Wy 2 A T A I v B 4 G R
(FK2); Jhb, 05 B i 8 1 B sl B 2 ) Jot o o
Wi DOC e FE 28 A 1% W 8 e K (@ = 850.2) , K W]
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