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A N AR GHRNES/MARA UASB B RS W, LHE poop X 2 350~2 600 mg/L. oy} nEIH
1300 mg/L, FEET A (LR C/N HEME, £ — S E UL BWEMEYILLE. KR RA Fenton B ik
RERLFEAETRELE, ERARBMEF THZRUAR. RREFRY, Fenton EM ALk SHFU
DEMERE A X R BRI B W B M B COD A NH -N HEBEHR. % rpir = 0.03 mal/L, g =
0.09 mol/L, ppac =800 mg/L, pypyzp7s = 10 mg/L BF, BERBRG B 7, = H LBRR G K 62% .54% .35% .

X RiT: Fenton FH; RIFBWH; EHX
hE 4 8. X 703.1 XIS A R . 0254 - 0037(2008)03 - 0304 - 06

RN ABTIRREG R T 1999 4, KRB BH A A COD REKER . NH, -N HEEES.

FHAE Y 2001 51 0.65 WD E 2006 FH9 0.41, pygy (FAXERE, — M 1300 mg/L &4, EAREHOR

Bt ) 494 o 7T 400 184 o ey g L1

FeRBE L RAKEISRK(UASB) L HE, 90% KA EH COD EBER, K poopt 2350~2 600
mg/L; 53—, ppop,/ 0cop< 0.1 B, KEH R E MMM R, 7T 4 A rE1R 2, o} NIFEBHRE, X
T F 8 T, UASB K. oy 4 1320~1520 mg/L, C/N F*EARR . Bk, ALK EALTE UASB K £
K COD.NH; -N HESREHE?!.

IR R Fenton B AL# AL UASB ALE/E BB MM . Fenton WM RH H,0, f Fe* i — & WA
BEAR, BEFREYETEAETRENEIY, CEEMA F' 3 H,0,89 ML 8, KN P
‘OH 2—HEALEHBBVEHE, REEER MARER, TEEHH C—C B RH BRI
% CO, #1 H,0, H Fenton i ARMFAMM, #iEHE, RLMEHEH). EHIHRA Fenton TALEFELE
NREREAE RFON AR,

HETH Fenton M| AL EA R B BB RXRFAREDAIIEYLE. FLESLERELE
FEHB I, 4 H,0, R INE Y 20 mg/L, Fe* Ay INE Y 500 mg/L B, COD B £ B E L% 81.7%15);
Antonio Lopez % A% poop ¥ 10 540 mg/L, Ppop, M 2 300 mg/L 98 MW HEFT Fenton MM HALKR, &

p(Fe?* ) =275 mg/L, p(H,0,) =3 300 mg/L B %4 T, COD £KZEF 60%, pron,/ Peon R Bl 0.5,
EA KB REH, Fenton iR 3 A YA RMRIRR EXH A MY, (B3 NH -N HERBEH RS A

AR L RIS F R B S BE KA LA 2RI AR US]. H L, 230K A Fenton i AL A4
FAFVIREHT T RS BB B A 25, LI COD.NH, -N F1 ki [7 15 2 R AR

kS B 3. 2006-12-11.

RETH: EXERNEESFTEIT A (50678008) ; 2% ¥ $1 5 5 B %5 By % H (KR0403200392 ) ; 36 5 H % K 7 Ve By 91 H
(KQ0403200394) .
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1 REBMESS

7205 7] 04> Y6 )6 B i+, TURB 350IR B B 1%, SB-1 & COD & M € {X, PHTESTR10 & pH it,
ZR4-6 REEA B BEHENL.

PACHIANLE 4 FEER (KP208BM, AP410C, NP500, AP519C, AP825C, KP1207B) i B &= =35 /%
F]4R 4L, FeCly N ALK .

2 PBREFHE

AR AAKERE EFE AR hRiE R LB/ K.

B ETIBRER (FeCl . PAC) EH VL H 2 F R EH (KP208BM, AP410C, MP3500, AP519C,
AP825C, KP1207B) A&, RETEU LR G T B A RREA Fenton AR RALEF.

FALIRE B 500 mL 5K, WETF ZR-6 MABRBEHBL L. WAEEY PeSO, #1 H,0,, B H
BEZ1hE, BLER.

T RE . RELRRH L, B MA—Z 2N BN REER, U 150 o/ min B EBEH 2 min; R
JEMARSFREER, L 100 r/min BFEZ B 3 nun, FiIE XA B E 10 min /5, REBHER, WEBHER
E(Nmi\Pm-l"'-N*u Poop:

3 HR5EN

3.1 ZARBNESHLRS>FRENAE

3.1.1 PACERRFANBIFFRENESHER
EFRBEIMBE N SZNTU, peop Hy 2 578 mg/L, oy N H 1458 mg/L B, SE A 800 mg/L PAC, KA

150 r/ minRIFEEBH 2 min, FMA BV E D T EEN 10 mg/L, L 100 r/min B E B # 3 min, &R
nE1.

%1 PAC 5RRRWMGES AN ERENEER
Table 1 The removal effects of the combination of PAC with different coagulation reagents

MR MREE/NTU BB RB®/% poop/(mg'L™!) CODEBE/% oy n/(mgL™") NH;-NEBRR/%

KP208BM 35 33 1598 38 1443 1
AP410C 32 38 1701 34 1341 8
NP500 33 36 1676 35 1414 3
APS19C 34 35 1753 32 1356 7
AP825C 34 35 1753 32 1356 7

KP1207B 29 45 1804 30 1152 21

3.1.2 FeCl; 5RARIANET FRENESEA
12 R 1 B 5 S2NTU, poop 2 513 mg/L, gy n W 1423 mg/L B, SE A 600 mg/L FeCls, A 150

r/min R B 2 min, BWABVES TREH 4 mg/L, LA 100 r/min FEEBEH 3 min, ER LK 2.
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%2 FeCh SARERNNGES AN KEKENHER
Table 2 The removal effects of the combination of FeCl, with different coagulation reagents

REM  ME/NTU MBEEBRE/% poyp/(mgL™') CODEBRE/% oy n/(meL™') NHS-NEZBE/%

KP208BM 27 48 2093 17 1181 17
AP410C 23 55 2133 15 1124 21
NP500 30 43 2230 1 1380 3
APS19C 21 60 2149 14 1095 23
AP825C 28 45 2077 17 1109 22
KP1207B 23 55 1519 40 910 36

BHE1LR2HEETUFL, NRALAZTIEER, ZRBRBFHHSRZ PAC 5 KFi207B,FeCl; 5
AP410C, FeCl; 5 AP519C, FeCl; 5 KP1207B.

3.2 Fenton M SELL 4 AT RGEE EZMRBRAR

ERWMAMBE N S2NTU, poop H 2573 mg/ L, prgy; v 1 31 mg/L B, BN 0.09 mol/L H,0,
0.03 mol/L Fe** #AT A IRE, L7385 & RRIK MK L2 TUEAR, HP P AMYBRMER ppyc =800
mg/L, Prect, = 800 mg/ .. o ppoc = 10 0@/, papsigc = 10 mg/L, pypizerp = 10 me/L, R ALK 3.

%3 FRASKHTHEMENER

Table 3 The removal effects of different combinations

-2 30 MBE/NTU MBEERE/% poop/(mg-L7') COD ZHBRE/% PNH:.N/(mE'L") NH; -N £BE/%

FeCl; + AP410C 29 45 1544 40 1122 ) 24
FeCly + AP519C 22 57 1621 37 1033 30
FeCl; + KP1207B 24 53 1878 27 1063 28
PAC+ KP1207B 22 58 1647 36 974 34

B3R 3 B ETA, 8 H Fenton X F4L/5 B A PAC 5 KP1207B 4 & IR %, %1 F %8 COD 1 NH; -N
BEFTFHRMESTA.

3.3 Fenton RAMLRBHERER

3.3.1 Fe ' #mMBMEW

ERRAMER S2NTU, poop ¥ 2 543 mg/L, P v 1319 mg/L B, 554810 0.09 mol/L #) H,0,,
RIG, & cpr oo AHIH1:1,1:1.5,1:2,1:3,1:4,1:5,1:6 BMAR B Fe*, HHAHBEE 1 b, B
K0 800 mg/L B9 PAC 1 10 mg/L # KP1207B, BER/E, KRB RmME 1~2 k.

BE 1.2 [ ES, B E Fe2* MBI, COD B EBRMm, s mzs @k 1:6 BTy 28% EF
BIHCHIh 1:1 BFAY 81% ;NH, -N B9 XBRE S TR, 25 B0 1:6 BFAY 38%, FREBILLAN 1:1 1t
B92.4% ;BT 1:1.5 BUR BT, 2B 0 89%, HALE bn B B R AR A AT R, 1: 6 BY SR AR, &
BREN 31% ; SLFEe, pH M2 TR, 2 AN 1:6 B9 9 TRAIEI N 1:1 B E 6. COD £
BUARBHET Fe' ERNFHBELIERNE, Y F* BB/, H,0, MUREFEBREAHE, &
BRBRAEF ;Y Fe? " B AR, H,0, 5 Fe?* RN, K FHE AL, 3BT HEREER.
NH,; -N M ZBR 2R pH EHBRAXFR, X4 pH HB KA, K NHY -N EEL NH; WERXEE, FFF
2 UTIERT B8 NH, -N, Fr LABE#H pH AR, NHY N ERE TR,
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Fig.1 Effect of Fe** dosage on removal rate Fig.2 Effect of Fe** dosage on pH after oxidation

3.3.2 H,O, #MmBHTW

EFRBEIMEERN SANTU, peop ¥ 2 363 me/L, prgy; w4 1521 meg/L B, S8 0.03 mol/L # Fe? ™, R

JEgk cpt oo AN 1:1,1:1.5,1:2,1:3,1:4,1:5,1:6 BINRF B H,0, B¥HFHES ( b, HAY
50 800 mg/L PAC 1 10 mg/L KP1207B, B =5, AR LR WE 3 ~4.

100 96

|

e 80 8.0
% 60 - % 8.2
ﬁ -—Qhw c.

# 40 IE/ 2\ VAN 78

20 [ - Jd 1 1 1 7'4 1 1 1 1 J
0.03 005 009 0.12 0.15 0.18 0.03 0.06 0.09 0.12 0.15 0.8
cHzoz / (mol . L") CH;O; / (mol . L_I)
B3 oo M ERES L B4 oo MAARRIE pH HEW
Fig.3 Effect of H,O, dosage on removal rate Fig.4 Effect of H,O, dosage on pH after oxidation

& 3.4 TH, 7E Fe* " 9 ANEY 0.03 mol/L M&M T, R INA R BH H,0,, % COD.NH -N #J %
BREBWAK, AT cp2rioyo =13 BRRLT, LRV poopM E 1054 mg/L, pry; M E 996
mg/L, ZERFESFIN 55% .35% , BB pH EW 8.2. THE e fepo =1°1.5 HERMBURBIF, BE 4.7,
EZBRERI1%. XREN, ZEE cp2+ X 0.03 mol/L B, 5ARRY H,O, BRFARN, “EMBEEEH
EH B hEAMY, Bl COD ¥ XBRBRWAIE; MAFEKY pH EMEARK, Brd NH) -N £BREE
=—H.

3.3.3 AR A RE R B E

B ERB A UE S, & cp2e oy o =13 BERUREUF, TTEZRBUHBBE, FFURME LA EAR
EH B RIRR, HHEHFBHES 1 h, R/SHLE N 800 mg/L PAC 1 10 mg/L KP1207B, B &5/, X 4
RILE S BB, RHEIMBN SINTU, poop X 2 353 mg/L, oy xH 1454 me/L.

A S 5, EERNRY A, COD HERBELER EFABEYE, 1810 0.03 mol/L H,0, (R B £ i
0.01 mol/L 9 Fe?* )BT#y 34% LA BN 0.18 mol/L H,O, ([FI BT N 0.06 mol/L & Fe** )BT HY 61%;
NH{ -N B EZBRBERRIRE 34% ~36% . HEHEZBRELASDN 0.18 mol/L H,O0,(FI BT B0 0.06 mol/L
B Fe? " )BT ER, ZBRE N 80%, HAAMA BRI HHI FRE. X-E N, lME H0, M F RGBMM, K
NEPEM-OH BHEMHEZ ML, EZRSFHRAL, HAK COD M EBREH K ;NH -N W EBR 5K
i) pHEAE X, A 6 B, B FRRAR S pH EHEUARK, NH, -N # EEREREARHE.
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Fig.5 Effect of removal rate varied with different Fig.6 Effect of pH varied with different dosages under
dosages under the same ratio the same ratio after oxidation

4 4t

1) Fenton i/ EAL ML TR LB A (8 A B IR 08 7 R AL FE 7K 3, COD B R BR Bt 25
BEY KT AR REM K, NH, -N 8 ERUAEALILREE oH EFRKAXE, BN pH #9785, NH, -
NI EREHK.

2) RRARRY, AXREISHFUEEE NI THRBERLRREMEH c(F&*)=0.03 mol/L,
¢(Hy0,) =0.09 mol/L; 4 TR R B KR R BAEA BH p(PAC) =800 mg/L, p(KP1207B) =10 mg/L.

3) MENERET, SESAMUTRLE, MEH S2NRU B E 20NRU, ZBREXBT 62%; ogopH
2363 mg/L B X 1 084 mg/L, ZRRHIEBEIT 54%; gy wHI 1 455 mg/L BB E 953 mg/L, ZERFEEET

35%.
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Advanced Treatment of Landfill Leachate by Fenton
Oxidation-Coagulation Process

LI Jun', WANG Lei', PENG Feng', LIU Hong®, HE Jian-ping?, MENG Guang-hui’, CHEN Gang',
JIN Yong-xiang', REN Jian'
(1. The Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering Beijing University of
Technology, Beijing 100022, China; 2. Beijing Municipal Water Conservation Center, Beijing 100036, China)

Abstract: After the UASB treatment in the trial experiment, the landfill leachate in Liulitun Landfill Yard,
with COD and ammonia-nitrogen concentration being 2 350 — 2 600 mg/ L and about 1 300 mg/L respectively,
was inefficient in being biochemicalized and low in C/N, which required physico-chemical treatment before
advanced biochemical treatment. This experiment introduced Fenton reagent oxidation first and then chemical
coagulation, so as to compare removal effects under different dosages. Results shr.wzd thar the combination of
oxidation of Fenton reagent and chemical deposition was effective in the removal of turbidity, COD and am-
monia-nitrogen in landfill leachate. Under the condition of 4+ =0.03 mcl/L, cuo,=0.09 mol/L, ppac =
800 mg/L, pgpiz07s = 10 mg/L, this method was particuiarly effective, with the removal rates being 62%,
54% and 35% respectively.

Key words: fenton reagent; landfill; leachate; removal rates
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Finite Element Simulation Study on Car Hitting
Guardrails of Highways

ZHOU Wei"»?, ZHANG Tian-xia?, CUI Hai-tao', PIAO Song-ai, LI Da-peng’
(1. Research Institute of Highway Ministry of Communications, Beijing 100088, China;
2. North-Eastern University, Shenyang 110004, China)

Abstract: The test which a real car bumps against full-scale guardrails is the most intuitionistic and effective
way for researching the security of guardrails. But there are some deficiencies such as: high-cost, long-cycle,
incompletion repeatability and shortage of test data etc. Car bumping guardrail system has been modeled and
simulated, and its results approved by test. Both characteristic data have great coherence. On the basis of the
results of simulation, we can deeply analyse influencing factors of car bumping guardrail system. It will be

beneficial to the guardrail design, construction, setting and car crashworthiness ameliorating.

Key words: highway guardrail; car impact; finite element; simulation
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