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Abstract

An advanced treatment of dyeing wastewater with electron beam irradiation and traditional phy-
sicochemical-biochemical process is introduced in this paper. By studying the spectral curve of
dyeing wastewater while changing the dose of irradiation, it is found that all kinds of pollutants in
waste water can be degraded effectively, which leads great decolorization to dyeing wastewater.
The colourity data show that, decolorization of dyeing wastewater can reach to 70% at 100 KGy
and up to 90% at 200 KGy. The COD data show that, removal rate of COD is about 40% at 50 KGy
and can be slowly improved to 60% at 200 KGy. Other targets are also studied while the dose of
irradiation is changing. The removal rate of Ammonia Nitrogen and BODs is 30% and 35% while
irradiation dose is 50 KGy and 100 KGy respectively. And pH value of dyeing wastewater will not
be affected while electron beams irradiating.
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1. 5|8

VE NG A= R, R B G /K HE R o5 35 Tl R /K S HE R AT 2117 FEIEE 2014 FEFR E Tk
JRKHEBCE A 205.3 420, G54 Tl R KHEBUR K & 21.6 1205, 5 TR /KA TR 10.5%, HAREs
NEDGIRAK[2]o EPYIR K R LR R BAHLIS YA o B Hamm. (OB IR ERs m it o A A o
SRR TR K Z — (3]0 BEAG T RALLT S (1 A S R EN G B B R (1320, &R LA WL K = 5
N, IXEGHE DL MR LA AW AR 8, A ED K R A TR KIMAR AL, X% G B G R 7K
AR T ZHR Y T HhiK[4] [5]

B A K AL B 7 VR AN HERR o, AT RR IRy — PP T 5. E ks g, @) iz L
BOR, FEALERENGE L KD s T EORHIWE (6], Krdait R SR REK L T 245, A
PR KRR . BRE-EREER. §E. HASYORTFRE T 555 A Bk K i a7 Tk
SER[7] [8] 9] 1 P A1 FH 4R REGEEAT IR /K Ak 35 ORI 90 3 LA A 0 v 1 Gk I R AR R 107 [11] [12] [13],
T X TSI BR % PR 7K 1R S AR AR AT 2 2502 o SIZIBm BV % P 78 5 B 75 IR R B R B 2%, AL B Gk o 1
WEFREL B R BRI, 4. TEHLERSE SRy o DRI X A B G R K AR S B
SR L. ARSCRH T AR S5 T2 A 177, e gl A i K347 b3, 54k
S IKARSR AR R IE DUATRF 7T . TERTFREEIR T, meem T LS BK a0 7 EEEM, £
HRA RS B SR K FAEEAER, K3 F RO E, TR gt B hkE
[14]. 3 [ N %35 5N H,O—-OH(2.8) + eag-(2.7) + H-(0.6) + H'(3.2) + H,0,(0.7). X 3ES NS 8 H G 14,
EHE SRR 100 eV 2R RE S BT A2 BU™ W 73 730 X SeyEPE B A B A A S S s, e S g
JE K H 0 & A LTS e R AR RGBS R AR, LR AR

2. SLRERSY
2.1. MRS
FH 005 ED YK BRI SRBR(HCL) BT 2, B AL R R A 75 oK & S
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(CoCly6H,0) M4k, TaBifk THAR AR Al SR (KoPtCle) /3 BT 4l e 54k 25 X R B A BR A 7 5
REFRIL 210 mm, HHLHEHTARAR; AHELAN 10 mm. 50 mm. 100 mm, SEHETTHEIA SR 244
J .

FHF-0 52 B R 7K A 2 T SR R (COD)FR AR A 2% : UG — /K BRI JC-401A, BRI RE &S
PR .

FIT00 52 BN G IR K A B AR AR KA R BULOR(Hel) 70 4l 53/ 48 A B A PR w4 215
AL ER (KDY dr 2, 25 S A E R IR AR DU/K A4 BRAT AN (CoH406KNa-4H,0) 2 T4l 75 Bl Bt
FRARAT; HEBRHECL)HAE, oM XA G R AR A BEMgO) 4l [ 2454 F 27
BIRAT BRI HTal, REET IR AA) s WER(HBOs), AKEWFERE LN H R A
AENHI(NaOH), WiTLIEN TR ARA R BEREH(ZnSO, TH0) /1T 4l,  FaBAt i A IR A
TR R B (Na,S,05) AT 4, KB RHE (LI A PR A Al s ek - MUk #ikat, bl =52 Ak e
A,

FH-F-00 52 EP G PR /K T H AR AL 75 A S (BODs) R AR AT RL: - S B (NHLC /i all, /KA RHE (L)
HIRAT: BRI (FeSO, TH,0) /M 4l, RIMTHIL2E R,

BN 27K T A M 2 7 B e Al g it

P& —/KBATAL JC-401A, BRI RBEFEARATF; BT PHS-3C, g AC RN =R 4
BIRAT; RAKRES UV-CY-10, MG KA E S HRA A FER LI =5 gkl
FST-I-20(HBHZ KT 18 MQ-CM), i & R AR & PR A 7 s BOLH AT Wor e B TU-1901,
JE A8 A A PR ST A ] .

22. ERKE

FIT FE 4 2 O AT A8 RE R SRR R N FU e GI-1.5 BV e 7 hnidie%,  Bigseembl) /. 7
AL 1.0~1.5 MeV ES: A, BT AR EAN 0.08~0.45 mA, H %N 600 mm, KFEFEIHE N 0.11 m/s.
SEAG I [ 2 F IR AR RN 1.45 MeV, HLFHUREN 0.08 mA. B TEERE FHEE BN ER T,
87 B 4 I K AN W B I iR

23. EREERGIZAERRE

TR Rl AL S T AL BEED G ROKIRAE (AL 1 BR) oA s S B GL IR K 51N 5 b AT R B 5 115 »
T pH HZ) 6~7; H5IHT pH B 5 I EN G R AR R B TEN, 7EV I iR BRR Bk A5 2 i)
TRETRE BT IREETTIE, TR LRI TEY . DO HE TS Ve MErh S5 A e FR AL s VRGES 70 25
TG K 2 SR BE N L S A i, 3 — DT A, JREDIBIR RIS IITE . FR R B G B0iS KIR A
RREEE. ZATULIES . BRI REE, HEATYEEIE. WA A AR K KK 2
SR AL BT K ECH, JFBCE T R T AR AR I A N AT T AR AL . B A TR AR S
TewEWtE, R uER B S RONTS U, RIS = T e a AN B 4 EIOD PRI B S ) PR AT
BEAT NS HEBCER SO

2.4. SEWHE

WAAEG T 2 A0 EE 5 1 BN PR K], AR5 SR F AL R ) s M e 4R AT U SR AR B, L BRIR /K
FIRTFY), CABHTE I /K R o BRI 3 T4 . B /KA 100 ml BN 210 mm ELAR (4% 204 mm) 15 77
M, T S EL 3 mm, JFEE— B, SRR TR LsE & FiE KR B S A S T3 N
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Figure 1. Processing system of Physicochemical Treatment associated with electron beam irradiation

1. ERWERFEIZRNAZLEIIETEE

TORUEKFER 50 2 18, KK RE B THR IR E N BN ZE b, FFEATAE A 8l Kb 2 IR S B 77 2 Y T A = 10~200
KGy. ZKFE R A3 B0 b € J5 B A0 AT L DX 2306 FEVE AR R A BGE AT &, pH ER T B
WL DI E:, COD 85K F AR L E (Y FAR IR E VA BEAT I E - B bR 98 Bl A7) 7 0 e BE i AT I
BOD; fi bk F M B 5 1 A EAT I E

25, ERRERENTEH

PR A RoRKFEAI RN FEPREUE, LA COD #ahr A%, N COD E[RFN:
FBF =[(A BEET — A BR)E)/A FBIFET] x 100%

3. ER5718
3.1. BN ERZE L

FED Y AL 28R Befid A0 . P BB VR PR 4 T2 AR BR S B BN e K ERE, SR B R A T AR R,
AR N: 10. 20, 50, 100, 150, 200 Kgy, JFx4EMEHTE KT S, w2 fos. Tk,
IKFER AR 2, 75 AT WOt X I TC ) SRR U B0 . LR A U B RO FE M e 2 KR B T v, 7K B8 5 W
WO BOGIE RE R, HX T R X R S A B3 N TSP R R SR H O AT IR S, 3
WG FERARPOE N, BREER GRS, PRk . U0 L SRR G B G R K R
15 Y YA W S ) P AR B P A D 4R IR R 50 KGy Jii» WO RS N B Sk 2% , %47 T 200 KGy
AT AT,

3.2. ENERKEREHR

R 2T (U 2 SR BRI - B L vk i 7 e BE T I ( BEvE:, S A [ 771 i RS R KR AT (1
W, AR ERR (GB9282.1-88: 3% BV AR LAAH-EN R e B th ) [15], BoihlAS A 65 i - Bt
VW ARG RSN - Tt BE T AT R i, 153 380~560 nm Y I AREEFIROG B . 4
W' B8 B ATl P N I 4o — AR, T - B AR T E = S R Z T B K R
DA 8 2 v 0 3 (0 22 ) F = R B e, K AT R /KR TE W] UL X (R s P AL A = AR, AN T
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Figure 2. Visible absorption spectrum of dyeing wastewater
with different irradiation doses

B 2. ENRBEKAENEERSTIE TR

W=7 % - AR R, BIATR KPR (g . ARHE RAMA - L/ (Lambert-Beer) 2 8, ¥TE S0
6T IG5 K BB EE . T E R GB/T11903-1989 e, ERHTHAM T &4 2 mg N/KGEALEE
1 mg BLASEAIRR 20 P A B 1B, B SIRERRIE G R, WUE - Ahbs ik i iR o i
HHARAZ MA%RIE R R SR E A R G5 20 =R IBUE 77 25 5 68 Z AR AR I () — 110k
R[16]0 RIR P 5E T 605 2 TR RIAN — Bl LU 1 43 e -0 0 P58 Vo5 v o i 205 P 0 7k A 2L 5

W 3 fiow, JEUGEBE BAR I ED Y IR K KRR 1 28 W1 R R S 6 B = AR O B 1 R B%, X 10K Gy
KA, G ECR 50 FE RN 25 K4, FRIRIE 50%. SFIERINE 30 KGy i, @ H BN K)
ETbe X BRI ER BKEA TR AR R, K BN AR RN R, BEE R R R BN
— IS FHER A K R AR R ER RS, SR KR EERE M. 588X —E 5 YE
JG, IKFERIEEETFIREON PRI T, B2 AR R E.

5 G 0 B8 5 R Y BV R R KK RS 2 7 ofUAR RS (0 B IR LB R . A, MR IR RN 10 KGy
FEARE, KRG AT /NESRTE . SRTEABL KL 10 KGy B, /KH 1 B S el Ak [
MAENIEZ, I SFECEERE . M5 A E LI, AR TR T, 50 KGy B KRR R
R 2 JFOR I 50%A 47, 100 KGy B /KBE R A B BE 28 23% 45, 200 KGy B 7K RE €0 5 2 JRL AR (0 FE 10%
AR

Xof L AL AN R FE KRR T LRI, B GePR /K 1) SR AR vk B b ey, o - (0 B (R AL B M P iR, 45 AR A
FIMFEI B AR, REFIRN TR, WAKES B TRERE, RIKEESTLUAS] 10 ELIF,
HALLL I JLF 5K Z . AT, SR T A B L PR K BEAT AR B AL ], W] S35 (1 B IR /K 1 £
fE, HAXAE 100 KGy BRI RTIE F] 70% /43 I (3, i (i Zemlak 90% LA o X —T7Ei e 4t T8
A TR B G P AK (R P b
3.3. ENspEK coD Tk

SR FH BB 0 1) A8 8 A V[ 1 7 )R A (D HR ) 19 B % P 7K KR BE AT A 2% 55 4 B (COD) I & » o
Kl 4 Fios, P[RR FE R ED S PR K SR B 7 AR R R0 . 2R AR i 7 O L T R RS, K
Ff COD H R4 — @R MIRTE, MR KL 15%L 4, P EX IR IFIEIER Y 0~20 KGy A4 . 5K
FEEAERIB IR —FE, X—I BOKFER AR USRS N E, A EEE 2, S5 COD fitr Lrt.

DOI: 10.12677/nst.2018.63010 82 BRI


https://doi.org/10.12677/nst.2018.63010

B &%

120 —m— KR —O— KRB (%

{100
100 -sog
—~ 80+ [}
g —60§
T 60+
z 40 £
> =}
T 40r 120 E
= S
S 20 lo g
a

(=]
L
1
[\S]
S

0 50 100 150 200 250
Radiation Dose (KGy)

Figure 3. Colority and Decoloration Rate change of printing-
dyeing wastewater with radiation dose
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Figure 4. COD and COD Removal Rate change of printing-
dyeing wastewater with radiation dose

[E 4. £’k COD {ER COD £MESEBFIELZUXF

bt A IR B AN TG N, JKEE COD (E U6 B35 T Fe, UL KEE A WA UE K E R AR, Ak +
BRI A TN . 50 KGy A4, COD LBFRIERNL 40%. S5 IR & AT 50 KGy i, /K
Ff COD [l ITARTIZE, FFT 200 KGy I ik F iR -

XFEE PR ZHAKRE AT WL, H - SRR R BN G PR K AT 2B I COD fH, COD £ BR% 5 557K COD K/
HICKRE . RIS 50 KGy B, COD 2[R3Rk 45 1, 2 Ja 5 RS0 B YL 7K COD 1) 5 A 32 47 b
K, SFEIERHAM 200 KGy I, EIZLPE/K COD R i il A2 60%. K i1 H 4R I AL 48
T EACFEN G K AT LA R B /K ) COD AE, R IR /K 1) COD 2 B 280 R 55 1 R B K 1) B €42
I

3.4. EDRERKHMIEFRAIE

SR PH TR 0052 F1 9 D790 49 1 6 FEE 4518 o BV B A ) B SRR b AT 05, AR T B B S E e
KRR IRRR I 5 Fs.

AL, 5 COD FabRABML, 43R MR B i T oont b AR US , KRE R BB R — B IR B 4R T
IR 10 KGy I, 35 B2 4% . W25 58 0B R s i, AR BT 46 .3 T %, 100 KGy
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Figure 5. Ammonia Nitrogen and A-N Removal Rate change of
printing-dyeing wastewater with radiation dose
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Figure 6. BODs and BOD;s Removal Rate change of printing-
dyeing wastewater with radiation dose
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Figure 7. pH value change of printing-dyeing wastewater with
radiation dose
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