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BIRTSKAES BOD; MR RRHR

BN E R
(P AERS ST FLL, 1M 510030)

m =

Ti H AR R (BODs ) BTN E 3 S A2 2 MR W A A i, AR 22 PR RN 5 45 R A S 5 i, b R i

JEME BOD;s HYSRHEN R 2 — o SCESLIIT A IR BE A A AL B 5 KA RN € BODs, TG & Y HERh 261

REIA HHAER AR EMR B RIGK

JKAE i T H AL 48 i (BODs) O E W M A
MU PIFE AR AR R AR AR R A,
AW (FEEEEAT ) oA ALY, R IHE FE K th i i
A, FErm AR EREMAEY A A RUK R, X T
AU AR R KRR AR AR R il AR f
R B J 855 75 T A R DR i A ) AL 7 [t (G A
R FU R TR B A A ) . BRI, 7R
TKFEAAL TR EE B, KA AR e A D RE
B A AT R e 25 R, B ORI KA
A R KA HL A B R A e 1 A
SEAR A B AT K VB TR K S —
A, W R K CanERYE IR K BRI ) L
MK SR 2t FACAL BRI K, — N S AP sk
FRED & AR D TR RUE KRR, DU 2R
AT A AN S A R G T AR A TR, A
R ™ B . H ATSege = 5 il A 2
B, Bk i 5 K AERE R R KOS At K
IR BREAR TG KNE A OK S g b9, B
Mgt AT AR (COD) W ETE 400~500 me/L {5
Bl ) AR AL B LRI 5 KSR —Fh 2 45 W] S 2P,
TARUERE S B AL B RO N B2

1 Hmah

JKFE BODs & RIINE , MR E AR ET5 35 “F
B SGHAPE " 21T

2 BEMBEAKNES
21 BREKEHE

Wk HiP: 2012-09-08, fEekkls] HiH. 2012-12-12

4 20 L Z8BKEA BRI, 23 5IIAZS KA
164k (0.25 /L) EALES (27.5 o/ L) FIRR R EE (22.5 /L)
VA5 20 mL, YRS G 25 8 h B, Wi 3 7, RN
JZEPAE BT 20 CHREFRARTPCE 24 he AR
TIA 20 mlL B B8 R 22 v s v (W R 28, 8.5 ¢/L;
BERR A A1, 21.75 o/L; LK BERR A 4 ,33.4 o/L; &
R, 1.7 g/L) WKW pH AR 7.2, RS 122
A 8 mg/L, BOD; 25 FIE/NT 0.2 mg/L,

22 HEMEHSE

IR A0 R AR R T 7K 2 MR AR 8 ), T
FEUEVR ) COD Fr i, MR (I A ZE 1B /K
UEIE, BCH COD R EE 73 B2k 250.350.,450.,550,
650 mg/L [IHEFMR. JHUE VKA (4 COPRFF 24 h, 25 o
2.3 MBS &

SEIG R BRI 1T mL 6P (2.2),
TRAIEAS 2R REK (pH {ER 7.2,BODs<1.5 mg/L)

3 HR5IR

BB R 1) 5 A [ BE ARG B K R A
TSR (6 O EATAE ), 3 0 5 15 5 T i 4
i B9 S d I T I E S AR R L R R R
H23 FRER ) BODs EMH (W 1),

1 BAER AN COD & & iR i T
1325 IR AL 1Y BODs 27T 1.5 me/L, £F45 HJ 505-
2009 R ) B e 4 ] LR

fit FIAS[R] COD & 3t i A AL HAR 1R 15 /KA R 2
TR , i B 7] —41t 5 BODs R4 Ap AL i (IR IFE
61.8 3.6 mg/L),6 UCFATINELT Y| T35 2,
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BTG KAE g BODs HRR ) SEER DTS 9

F1 ZTA#MBOD; MELER

R COD  SRFRATAMIR A BRI ia A BOD;

mg/L,n=6

246 8.69 +0.03 837+0.06  0.32%0.05
341 8.70 +0.03 836+0.03  0.34+0.02
423 8.72+0.03 8.34+0.04  0.38+0.03
539 8.62 +0.02 8.01+0.03  0.61+0.03
658 859+0.02  7.67+0.09  0.91=+0.08

®2 IREKRBODMESLR mgll,n=6

PR COD FAE I 5 SR

246 67.8+12 ey
341 65.7+ 1.4 AEH
423 61.2+0.5 &
539 57.8+2.0 ANEHE
658 56.4+0.4 AN

& 2 G5 B US KRR COD it
R T2 BODs 5 45 5 iy , T H: COD &5 &k 1
M2 T80 BOD, M2 25 5w 1. PRI, e PR b PR
PG KAE RS, FEH] COD F & R &
KHI S0 25 SR, YA 5 KRR COD %
S TTE 400~500 me/L Y [EIET, FRUERE S BODs 1)
D G5 R 5 PRI E A AT, W 2 BT R 2K

SN E 5 S % 2 5 JERM fig J1 523 4F BOD
FE A F X, i COD #2454 400 mg/L 1 R
b PRAR R KA SRR IO E 5 A% A i BODs % 1,
Mg 25 R FF G B FEfl 2ok (W2 3),

{81 1 COD & F 2 400~500 mg/L 1Y A 4b PR 1R
V5 KVE RN, e A R 2R RLK AR f Y BODs, I

TRARINT R 40 FERLINE ST R AT BLIE AT, A2
S = G o P EK

%3 kXIS BODsMELR  mg/lL,n=3
e HURER(ED HEAE(E
EPSR e E a Ff 11.0£0.2 11.0
b 146 + 3 145
CNAS BE 1501k aff 62.1+1.2 62.4
b ¥ 58.7+0.3 58.0
R4 [EKkBOD; MELER mg/L,n=3
o BOD; o BOD;
A K 77725 inE K 122+3
RIS 7K 50.7 4.3 Y7 IR K 93.2+52
4 £5ig

f#FH COD ¥ A 400~500 mg/L 1A Ab B4 1R
T KA AR, SRR UERE b BODS BRGNS R
BEIEEAES, 25 ARSI BODs & L Sebrik K ke
s A 235 SR P E P I A A S I 5 o i K
RACHERT5 K 4%, AR B (AR

5 SE3k

[1] i N RSEF E RS AR EE. H) 505-2009 /K5 1o H 2Efk
T U (BODs) (. 7 B S e i [S). bt v [ RS
Bl H A, 2009.

[2] EZRIFEEAEIP R, GBIT 11914-1989 7K J5t b7 4 & 1yl
FE FARERERIKIS]. JLRT : P EbRE S Ak, 1989,

Determination of BOD;s Using Restaurant Wastewater as Inoculum

Feng Xiaohong Li Jiao

Abstract The determination of BODs involves a complex microorganism biochemical process, and many factors can significantly af—

fect the results of the determination. The quality of inoculum is a key factor in the determination of BODs. In this study, untreated restaurant

wastewater was used as inoculum for the determination of BODs, and suitable vaccination conditions were discussed.

Key words BOD; inoculum restaurant wastewater



F2THEF 4
10 20124F 12 A

OM R R %
GUANGZHOU ENVIRONMENTAL SCIENCE

Vol.27,No.4
Dec.2012

1 TR B R S YT R

3

KEL &
(MR B I, T M

K OBRE

510507)

T E HM Y KA T AR (COD)MIE ik . Jride T ERARE 75 - K IRERE(GB 11914-89) )
NS TR RS, SRR A 38 A, BT PR s PG PR v (R R FRr Sk , 5 SRR v T A T B o 45 5 - AL R T
TR - GRRRIATROE T ORARAR — GRIR BRRRIR S VA, SOV LA 10.0 mol/L DA ; AT ] 25~35 min, COD ik U4(H H i
TP, CIMIETHE, I HeSO, MEHERGRI LL AgNO, i o LSS Mg it AHXH 22 1 0.73%~1.69% , FHXTIRZE Ny
0.75%~1.69% . 5 JFRHEZ XS IR IR EAE + 2.0% AN o 2518 % COD (1 FE RARES A TR0 B, 787 T Bk oD il 7 ik, 1 [
TSR] SR Y 2 h 4%y 30 min, D 5E 45 5 5 AR T A — 3L,

Kigia e ie PUEINE Bk

Pzt S (COD ) A 1% 15 7K S b K iy
EEIHZ—, JEWNKBCA LTS SR B 1 2
fibro  HATEZMEMTRET A2 KCr0; iKY, 1%
V5 I (R, P R S, A 28 0 R R
IAE55 H S, Dl ROX AR DL, A A B ARIETT
TG, DUS SR PR S H ) 243k, COD
PRIETER T H AR 208, B AL R 2, M
JOL RO B, 1 vy [ Gt B, S22 (e 7 3 AR
el e F-B0 4 o FERTADTFE BSERL b A SOk T
T — RSN, e a4, Ao
Il SRR PR A RIE ) — TS G RRA, S At
MR S5, BN AE R I S A SO AL PR L
(SR 4 S 7 3 AN AT AR

1 #RF A *E

1.1 {UEEfwre

1.8 kW HEHUbR ;250 mL HETEHH ; 30 em METE A &E
550 mL FRATH 2 o
1.2 LFikF

0.625N HHE FRBI A R 5 0.25N H 5% TR # bR v I
T;0.05N BRIV ARELAR TR ; AR H IR S bR v
T 10 mg/mLL C1 i g . HAhi] ShnvEr AR R o
1.3 WIRAE

Wk HI: 2012-11-18, fEekkalal HiH: 2012-12-12

(1) % Dt [ ZE bR vy s —— T AR TR P 1 4% 10
D7 5 A el RATESR , A A A AR 2 AL
B0 o £ T T R 7 1 7/ 1 7 R e o

(2) ARSI LS R, SRR G4
4 HEST — R COD PRt o 7 i 5

(3) XA PR s A T ] SRS, AR HERA
PR R R e A i BR A
1.4 ZWEWIFSNA

SerESE g F A T A AR R (RN BRI ),
SRIG AT COD PR , IRl I 5 [E SipnifE g oy
e R 2 IS T

2 #R

21 EUFARRFHEFAEIRE

P SCHRA AL TR 5 2 Fh, ROARERER
— BRI BRI AR — IRl AR BRI N T
WA AR T T RS . 1588 DASERR
JEAK R KAE, LR B 5353 8 30 min, Z5 544036 1:
TRERER — B RV T AL SR e, MR R AR — B lR
BRI A VAR, HBRIR T b7 FL R, SR AR AR
PRI, FHBRFRER — BRBRIA R E Ak 7R e B AR, J3 b,
2 HER AR, UL 1%AgS0,~H,S0, IR AE A AL
i, H A 15 mL J5, COD {EANFE 3514, 53]
eSO, GE— A 15 mL 1%Ag,S0,~H,S0, 15K
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e e o 2 e R H

PR AR B Al AL SR 2R
F1 BEHEUHGRIE—EK COD &RHHM

H,S0,H,;P0," 10:0 9:1 8:2 7:3 6:4

COD(mg/L) 524 511 472 434 392

# MALFIAT 15 mL (1%Ag,S0,).
x2 FTRAEREMLFIIT COD LRI

1%Ag,50, H,50, COD COD ¥ Hi (Y
(mL) (mg/L) (mg/L)
13 565.2 —
14 589.2 24.0
15 609.6 20.4
16 611.2 1.6
17 612.1 0.9

22 RMNiEEREERE

BT 1%EDTA —fA% R LB — R A #ibr
HEVS T AL U 2208, 25 5 R RSO R 1 25 57
JIT LA BEHE 1% EDTA — AR AE MFE SR E o
B 1%EDTA A% 10 mL,0.625N 8% fig B
VW 2 mL, ABRIRAR — BRFRVA WK 13.4.15.0.18.1 mL
AT, W]y 5,15,25,35,45 min, 45 3440
3 30 AR ITR , ROVEIRIERIE M 9.5 mol/L I, B[] i
B A COD {EAEZ T T, & 45 min B, 5K
KB E7EE 5 10.0 mol/L B £] 25 min COD T IEAE
H# 45 min COD A PRFFTE 5 55 7K F 510.0 mol/L
Ak S R EA 7 T, 25 min {75 8 2 5 04, 1 i B 10137
FRE R COD fH 52 T B, BRI, S0 1 TR 1R 3
A5, DN AT A [ 5 T B Aok s, T 5 SR R AR 5 IR L
RN 10.0 mol/L BN A3

®3 REBREEX COD MELRIIZM

1%AgS0HS0, TR COD A [ =137 Bsf (] (mg/L)
(mL) (mol/L) 5 min 15 min 25 min 35 min 45 min

13.4 9.5 456 514 532 548 560
15.0 100 515 549 570 571 569
18.1 11.0 532 559 572 568 561

2.3 [EinihtiEiEsE

B BRIE KAE 10 mL, il 0.625N 8% TR B A TR
2 mL, & 1% R — BRI W 15 mL(10 mol/L) i
AR, MASAS [R] [R]A BsF[RT %) COD (B UnZk 4 Firs .
ZE W 0] 3 BsF 8] 2 25~35 min 2Z [8) COD {i fic 5 HF-

Feb, BERH S L S 8, FLIHGIN ) P 25 R A P 5 o
B, FEAZEAE T, IR ) e E 2 30 min BE53E o

T4 RANEBREEE(FRE)AN 10.0 mol/L A,
A EE7 R EIRY COD MiEE

Bl TE] (min ) COD(mg/L) Bl A Ta] (min ) COD(mg/L)
5 504 25 546
10 532 30 547
15 537 35 546
20 541 40 545

2.4 FHERTFHIKE

K S T COD EA T4, 8 TR
BT, COD {Eh 500 mg/L 4875 — H iR
SR EKEE 6 0y, 43 HINAAR R & T, A
TN TR %ot B Fe3e 8 2 AR ik Ee , 5 R a0k 5.

#5 TERECH3 COD MELERMHM mylL

o cop cob || . coD CoD
e g MER " HHNE
0 496 — 600 675 +179
100 516 +20 |/ 800 697 +201
200 545 +49 |[1000 760 +264
400 612 +116

* COD HB{E K 500 mg/Lo

CI " =B B A IE T, £ 100 mg/L CI~ $2 15
COD {8 25 mg/L ity A TIHBRTHE, 435I AgNO,
1 HgSO, VEiiH . LAF Cl- 500 mg/L bR /K REHES T
IR AL, 45902 1125 mg/L HgSO, I HEA FER T
Po, T AgNO; AUA F TR . BT LA 475 A
HgSO, /R Cl- HEi )

25 LGZREERRENESMY,# COD WENE £

% 10 mL 7KEEE- T 250 mL HETE I o b [ 4
HgS0,,5 mL 0.25N HESERAN AT, 1212 A 18.5 mL
1% R — BRERVE WL, N2 08 8l , OBk
PEESER , AR ER 30 min, 504, A EER A
25 mL ZEIR7K , (o %08 K A I T V4 Y A R 0 A e
e WU T2 KR i)E, FHinzEigK
40 mL J 2 iRk R 7 LA 0.05N fii iR I8k %
PRI TN E B4 E . [FIFLA 10 mL 2808k Ak
BEVEZS RIS o B BRIV Ak B b v T TR TRV I P iy
JELL 0.25N FHAKTRFIR A bR . 25 R SR
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27 4 4 1

FE| ST R TR
26 WEMHEXR

2.6.1 NEEE S WER
FHAR A — R S H bR HETA TREC 1 3 PPk FE ARt

KB, BT LS COD PR S 2 2 e , BRIR
2AFATRE . M5 3% 60 BILT TR A i
2N 0.73%~1.69% AHXRZE N 0.75%~1.69% , 15 B
PR VA A BT (AR 5 B FERA 1

R 6 AEIRE COD /KR NE R EE EFERE

Pesdi i oD fH(mg/L) aY HXHRZE AR ZE
COD 7K F-(mg/L) —
(1) (2) (3) (4) (5) (6) X (%) (%) (%)
5(802) 805 798 796 803 797 796 779.2 0.48 0.73 0.75
th1(379) 398 394 391 395 397 392 394.5 0.66 0.89 0.51
K (119) 120 119 117 120 119 119 118.0 1.31 1.69 1.69
2,62 ARSI FRR COD g , 255Nk 9, R 7 A X R 22 7E

FATR— K IIAA R BEARMEKAE , AR5 DU e
TRAWH COD MREE 1 25 J5U% /K COD R B2 B A ik
IR FRSMAGE A T iR n gk 7. &5
LT, COD 7E 900 mg/L. N, [MICRTE 99.2%~99.6%
Z[8], Bl 100~900 mg/L P vl 47, PR ke UL, I
FRAT 2 R 800 mg/Lo vl BEZKATE A1 MR .

%7 TREREH COD kb B

COD HHE(H COD [FIYifE COD [Al i

(mg/L) (mg/L) (%)
100 99.4 99.4

300 298.5 99.5

500 497.4 99.6

700 696.2 99.6

800 794.6 99.3

900 893.1 99.2
1000 970.0 97.0

2.7 LWERIESNMHA

2.7.1 IR E UM P B AR 5 AR A L
h T T T AR RS R S
FREN EDTA 40 J SRS 3 Fifb &4, AP i
S IEARHE T T R FF 3 Ak A 43 B K
T 2R I KR, A B 10 mL, 43500 0.25N 4%
FRER 5 mL J 1% — HRBRVE W 18.5 mL, [l
30 min, JRIELERUNE 8, 3 LA W HA AL A HE
GyFEBEANR] BT PG TA REIX 43 2, -5 TR G A
PO as R —20, HARXHRZE R -1.05% ~ +1.77%.
2.7.2 PR AN AR SIS R AR LA
R T fi# COD PRI 5 v i S B i A, AT
Xof 7 RS R oI 7K I st SR P PR v b e o A 7

+20%LL R o 4t K56, P AEHIK T 0.05~0.75, 327~ 2 Fp
TN FIR 7 FhEK COD Mg 4E Rt e g %5 R
%8 EEX 3 ML EWKBRNELNE
5EERRE AR

e (%OD M 7E{F (mg/L) | R4
BRI % PR T (%)
RN 755.6 757.8 +0.291
EDTA —4H 577.4 587.6 +1.77
R 373.2 369.3 -1.05

F9 BMEKRREZSEFRIFEERRNE COD 4R

CODFHfH " (mgll)  Apiafisiss
KR ———— —
bR L PRk (%)
il 298.2 303.4 +1.9 >0.05
BIT 331.8 334.5 +1.0 >0.75
Epge 512.4 519.7 +1.4 >0.20
[ 260.9 258.1 -1.1 >0.25
JEYL 346.6 342.3 -1.2 >0.20
il 24 625.0 620.0 -0.8 >0.50
LSS 1151.0 1156.0 +0.5 >0.10
* AR 12 4>
3 it
fF TR E A R (COD )RR TE—E 251 T, TR,

PFRVAE BRI K I BT RE AR o TR —E 261
WACRAREEY FrALE R 2T WA BEREI e
PREJTEERIARE T, BRORIEDE 45 2R S bR 240
A () Ak SCRE RIS BRI T35 D0 7 T PR A R B A, T
AT . DAL, AT RS A K
TS, DA% T3 T A 7 3 AR, (RS e e A
O SN R R EE AN TF- A TR Z . il R i oy
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HbIN R SN R A R S , B 151 KoCrO; A AL HLA
PR T SR SR A 1 SO SRR AR SO R E
JER 1 9.0 mol/L 425 3] 10.0 mol/L i [5137 ik 8] Hy 5
KA 2 h 4% A 30 mine BEGAS] TP A H Y, S
JE TS5 R SFRUE T A — B Rk . pHEAs R
BN FEHADSAEA RGBT, R S8 B 1] 5 5
IO VA TR P AT L, I B R R 2 ) 2 7 5 B[]
M . (FJE AN BE TORR bR S R R, 75 U] 2]
SELERAME . R O BB, RV R,
S ) PR B R (B, TG T R Al S 2 SRR
s @RS, 25 AR IR PrRE A LRI, IR
FEH 10.0 mol/L #2558 11.0 mol/L i, a5 HEE T
51850 IREPAE R SRR TR AL RIS A, il e 445
FARAG . B B 2 K A HE R T 22 B 3R SR M
PEATINEE, SORBESEAE L, DR I B d5 K i S —
E MREER CI, ERE S A KoCr0, SO I AR
B4 KoCry0, Mifd COD & 45 et o ImAZL

it HgSO, A JHBRILTHER, oA A F25K

FH AgNO; U HgSO0,,  DAIS/D X IR — k5
Yo, AASGRIGEEREN,  AgNO, [UE BT HBRRL
R, BAFE MR B, RIRIRATZER]
AU R I OIS TRIRIE B, 2 BT
P, XN G REY T EN S 2
TFERR, SR KRS MR RIS TR b
L DIEBR T oA T I Psk p ] SERERETRAT]
W Z AP T SRR E T EEAT T Xk,
PEAESL R N ECH] S FREN JEDTA 8 ] Rk %
% 3 LA AR AL 5 P K R A T i

5. Hh LB BAAL  EDTA 8k, TR
BMESA L . XTI 3 Fhfb it o B A A AN [ b

BY DGR S bR ET R RN E , frfs COD fE58
AT FEABLIRAE 7 Rl RIVE BT K 2R T
XFEEIREE, A5 R M . AR TR P, ik S
PRAEDT LA ELAE, HARXS IR 22 /N T 2.0% , 1 0 E i
1A R E R A 1/4 A ST AT K BT i v
PR P AR T A T o

4  SELk
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A Study of Rapid Emergent Measuring Method for COD

Zhang Hushan Huang Ling Chen Hanshi

Abstract Purpose: To establish a method for rapidly measuring COD in wastewater. Methods: A modification study was conducted
on the basis of the reaction conditions specified in the national standards—the Dichromate Method (GB11914-89) to identify suitable
conditions and establish a rapid method; then, the sensitivity and specificity of the rapid method were verified and compared with the origi—
nal standard method. Results: Catalyst solution silver sulfate—sulfuric acid solution proved to be superior to silver sulfate—sulfuric acid and
phosphoric acid mixed solution, and the acidity of the reaction solution was preferably 10.0 mol/L; the flow time was 25~35 min; COD
reached its peak value and held steady; with the positive interference of C17, HgSO, was a better masking agent than AgNO;. The rapid
method established using the optimum condition had a relative deviation of 0.73%~1.69% and a relative error of 0.75%~1.69%. The error
compared with the original standard method was within +2.0%. Conclusion: The COD measuring method established by modifying the orig—
inal method in the national standards shortened the backflow time from 2 h to 30 min, and the measuring results were largely consistent
with the original standard method.

Key words COD

rapid measuring wastewater analysis
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R RIE S BEREENL SMRIERNL S

TETED KRR

P FrE

!

EE-Zik

C T MTTRREE R BLEIETE e, TN 5106205 2T JHAED T TRlAERA AR, T 510620)

i E X NMHC 5 TVOC BYE X IR 30T ik 47 Lu e, B3 48X NMHC 5 TVOC FIRUEEAT A, TR 43
M7 NMHC 5 TVOC 56 & R A% 40F F X% NMHC 5 TVOC BIEUE 2 R0 0T, #6878 TR0 R NMHC 9 W5k
T TVOC (1 W I HCHE 1 322 5 PR AE T 3 R BE PR A 2 L R T o

X$iE NMHC TVOC  HE4MHT

fEHE T, &R EWERRTE TAER RS F%&
JAOGTERVE W0 A 74 F e e (NMHC) 5 833 & Pk
HHALEYI(TVOC) ME R S51hE. KZIAH TVOC
(ISE IR NMHC, PR A B W 0[] s A
F NMHC H1 TVOC [, TVOC B BUE B K
F NMHC (U, 3 552 b W I R0y 25491 R
5o AR NMHC 5 TVOC 7558 S, 438512 A3
A H 46 E % NMHC 5 TVOC OS2 56 85008 He 4 3 4
J7 EPEAN T NMHC 5 TVOC #4717 AR, ik k£
BOAPE TAEE XA 7 NMHC 5 TVOC
MR FR RS

1 NMHC 5 TVOC MIZE X ik

1.1 FRRERIENX

JEH BE AR (NMHC) , #2 CR ST R 255 HE
FRETERE) o SR - FRBR R BE LN iR E AL A
PR, FEAFEGRE AR O TR S AR A
53 SRS A ST BRI RS 2 AR A B
BAAE, FHRIEIL T R/ INZERTE X 22 51 5
AARFZETE, BRI RS TS J iR B b
Ve, Sebr o RdE AT C2~C12 Mo, i
5 e P5 HE A AR B e B B AR ik k)
(HJ/T 38-1999) 1 47 Xy - 5 Bk F Be LA Ah ) ik &
b4 (Horh 27 C2~C8) I MAFRY, TEHLE I 4%
PR PSR AE B e B, BTG R K
BT I 25 A BH S e 1 1) B FE B4 Ml S AL B
i, LIBT3 2 S BV IR I 2 SR (3538 )

W H . 2012-11-01, BRI B 2012-12-12

FESEARTEATRERUE & IF T, TS SRR & Tl
SIS B2, I et A
HEIER e, U2 NMHC 177,

1.2 TVOC MIEX

BIEREGAPALEY (TVOCs, Total Volatile Or—
ganic Compounds ) ,HeFEE ASTM D 3960-98 i K
g SOk ARTRES IR I R W A WAL G
Yy, 2 E BRI E (EPA) 1 E SN - 35 R AL
B YIREER CO.CO, H,COs 2 JERRAL Y 428 IR AR £
FIRR TR B S ME T S I RSBk 2 RO FIRRAL B0 o
IR TAZHZI(WHO, 1989) % 44 R HEA HLAL S
(e SR s ST = IR 8 SAE 50~260 C 2 [H]
(5 A DL A 0 EFR IR ECE N 2 [ b
#E)(GB/T 18883-2002 )8 FI R A AR TR % P 5%
5 YL BTG ) (GB 50325-2010) 14 4 Ho X Hy - H)
H Tenax GC BY Tenax TA RAF, JEAR M A 354 (B 14
TEEUNT 10)FEAT 5307, £ B B[R] AE T O Be A IE 1
INBEZ I HERER VLA )R8 M An (K
B AR R A LS PIHERRAE) (DB 44/814
—2010) BLELE 101 325 Pa bR KAE T, AL AT 3 5
T k5T 250 CHAPULE Y, RiFR VOCsT, &
T TVOC FEA Beke | Rkele 51 R i
NN TN S N AW SR = W R P S S V)
e HELE RS A PR e Lk LR R AL
Il

M E T NMHC [7] TVOC B LA, 3]
HIE , B R A ML AP (TVOCs ) FIFE B e S
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AR Hbe Bk 5 B AN A DL S PR TN 25 2R 1 L 15

(NMHC ) J2& P AS A A&, 2801 B0 B T T i ik
B —3, @ B SR RYEA AL G Y i 55 1)
JEBE R TR R e sk, IER A an it , #e 48w —3t H (1)
AR W R F TVOC A1 NMHC B, 80(d AT &
BER TG4 NG M, AB S50 5008 I E anutt o A S
FEE H AR AR 1 R LA )

2 NMHC 5 TVOC W4 AE L5

2.1 NMHC B4 # A%

&= H FTxF NMHC (%40 il 52 A LL R LA 5
Mtk O TS G HES AR o R A <
FIIE ) (HI/T 38-1999) 5 @ (FREE2s < s ge iyl
SEAHHIEEE ) (H) 604-2011); @ (LIS Y s
N ke R A PR e Je SRR i ) (s AR A< il
B B UL ) o 3 JLAS J7 3k i ] J 2 - AU
WA NE B FACRE IR A S, a8 Bt
FE, R JIGREINZS BT NS Sk S A &4 S AT
YRR, DURGEE, BRGNS, e
NMHC T,

22 TVOC MIm#iAix

HHXT TVOC B Hridifs : O (ENE Uit
FRAE)(GB/T 18883-2002) ; @ & FHAAR T2 % PR
BV P ITE Y (GB 50325-2010); B (K E bl AT
A R AP Y HEBARE) (DB 44/814-2010)
CEPRIA T MA ML S YHERRE) (DB 44/815-
2010 (FRHiiR % RO R EA LS
HERCHRIEY (DB 44/816-2010)™  (HRIEEAT I 4% & A
ML A W HERE) (DB 44/817-2010)8, 3% JLAN 3
M I 3L R e SR . S A B IR 2
A TEAUNT Tenax—TA WK (45 & 5 KRR J5 1Y) W Ff
(ERTIBURZY i | W i NN s v e o
WA SRR G KA, RAL S 2R
SRA(ERE TVOC fH.

M E TR NMHC [7] TVOC B 7087 7 8 i b8,
RILAFE Y FEa ik b P AR DL KA R
B SRS AW AT Y, WX 5 B,
AR L S — 30 o AN NMHC SR (3%
R —AN Sl Tk TVOC RS AL G
(R FRIGE . NMHC J2& P B 3 50 40 R AR 1 — AWk I A
fir, T TVOC I A — B (Rl SR AR 1Y) & SR
fio I PR R 8 SR AR IR il I S TR AN TR, B,

SR P 2 ] — i, (L RAS I 25 SR S b - A
PR SR AT HtE 7R R A SR v, —
KA AN ) 1) B BRI 52 22 R W I AR 2%, 3k A
TVOC Fll NMHC HEUE R /N B g Pk, &
1 B AT A 3 0] Eb 25X TVOC 5 NMHC £ i K
AN TR AT o

3 ZRET NMHC 5 TVOC gy#iE Ltk &

AT R A F A ) — P A
RISBRRBER R 7 “LRIE SEe E ZK AS NMHC
FITVOC Y58 ST X HLAMT.

3.1 TVOC 55 NMHC fiik B — ik BrAm e Sk O3
it

301 U

HP 5890 Series T M (0 35 A L AR HEFE 25 F1
FID K 2%, HP 3365 1k~ TR

TR PR AL : Auto TDS-TT Y, b 5T 52
FHAARRSHE A AL

BTH-10 BSHAAL AL SR A BR ST A FL

Tenax—TA W4 - U055 SR HETEIT o

3.1.2 (O3
3.1.2.1 TVOC 43Hr &4

M  AE2.5% A L2+ +2.5%DNP, 4 m x 1/8,
2PN EEFE R R 230 mL/min, 25 :300 mL/min,
AU 125 mL/min; PERE TR :200 °C AR 78 C,
Rrlg i 1200 °C.o
3.1.2.2  NMHC 43#r 551

A ATEO. B 38 S Bk € i A (s e )
1 mx 1/8, 22 M % 2% s B A i :30 mL/min, %5 I
£ :300 mL/min, &S E 25 mL/min; JEFE TR
200 °C, FEi 120 °C, KA : 200 C.

iR . ATEO.GDX-104 (5 H ke ) 2 m x 1/8,
MM R B 230 mL/min, 23S0 : 300 mL/min,
U 25 mL/min; PEFE TR :200 °C, AR :30 °C,
A6 I #E 200 °Co
3.1.3 I ARAT

TRARWIRE 2260 °C 3 IR BT E] 2 ming
TUGHERERT ] 40 s (IR 1 100 °C
3.1.4 Tenax & T51L

Tenax W [ 8 76 {67 A Rz 8 & A AL, 1%
AEBHEIAS/NT 30 min, 150 2 029 Hml4%
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3.1.5  bRUERES,
ASSEG FH BBRERE S R T N T B IE AR FR A
AP, B BN 3R 1

R1 HRESERZILEWHIRE

(a7 e (ppm) W (mg/m?)
F:S 105 365.625
SiEN 101 414.820
[ — 2 119 563.125

* FUBERRE SR PR BE R 115 ppm(82.14 mg/m?)

3.1.6  SEE kSRR

P BRI 3.1.2 45 A S o b 26 PR 4
%A HP 5890 &2 4%L, 43 4li#F4T NMHC #
TVOC HY5E55 53 o

TVOC Fll NMHC i [a] — il 2 AR 2 AN ]

BFR, B EAR MR AT, PRSI 45 S B P T
B ERAT e o BETFARLAR R (mg/m?) R BAA
DITRANE TR SR TRA AT PR T
— RIS 1 A =R AT 100 mL B
FETES R MRS 2 1% .5 A% .10 1% .25 7% .50 £%
100 % .200 15 .500 F5LLAL 8 A~ Sk EE R 51, T
23 PERE AR AT 30 A B Zs A il S
i, FA AE2.5% A Pl 1 +2.5%DNP,4 m x 1/8(0ji%
R TVOC %508, #5 FH45 B 4B 5 s o 8 R
[B) — F R F R 1 B U 2 e i e, BE R
NMHC, & TVOC, F Bt il 7 ] — e B ) < fA
JH NMHC #1 TVOC 2 MEbr- TR, ik 1R
[ — M [ A8 25 AR T e, A 7 S e st
SEZL ) NMHC it o 045 19 S35 55080 UL 3% 2.
#F 2 NMHC #1 TVOC #iRE—iREZH FE.
i8] =~ AR A RS K LRI

. NMHC(RLH Beit)
X1 R : ™voc
HIFREAEEL (mg/m?) [IETap:A B (mg/m?)
(mg/m*)
500 2.687 14 27 367 6.05036  2.687 14
200 6.717 85 48 344 10.6838  6.717 85
100 13.4357 83562 18.4628  13.4357
50 268714 1483448 327950 26.8714
25 537428 294601  65.0775 53.7428
10 134.357 739 863 163.428 134.357
268.714 1398063 308.812  268.714
2 671.785 3326277 734720  671.785

PRI AR B A B R i) R Rk 2 R
NMHC [ B H ATEO B3 Ik (i A v H Be i
WEMNZR T TS G2 R B BE AR 2R R :y=4527 3«
-24.81,R*=1),TVOC By s R | H ORIk
FER AN

FH_E bR S R NMHC (93 BE A1 TVOC
(U B BAR A T AR G oA, LI 1,

A

y=1.0915x+6.7427 y=x
R'=0.9994

700

Ly

0 100 200 300 400 500 600 700'
W (mg/m')
—— NMHCZ7%] —a— TVOCZEY
B 1 NMHC #1 TVOC HIiREH R 5E, B,
8] Z R E Z FIRgHE K

b AR, 28 CH 2K ] 2R =Rk A
BTE R, TCIe v BE B AL, T2 i NMHC {5 2
TRV B SIS TVOC i~ |, W BEF
F NMHC 1 TVOC $i 348 [/ — e B 5508 FH 2R | —
H ORI A B NMHC 9 52 8U(E R F TVOC 15K
RS o AU 53 1 P AR AR R (R AP
TRLORTHIOR A R 2R R T A NMHC il
TVOC [R¥e FEXT 25 B BRI v B i A G 1A, 15
B —~1 NMHC #5200 8080 %8 T TVOC 152
MPEE . BRI, JCIe ok R RO LR —Fp
SR LR LLENR &, XEHAS NMHC #1 TVOC
PN FR , NMHC 19 20 B #72& KF TVOC 152
M. NMHC 5 TVOC A AJET FID K6 5
BEPE AT U — MRS S B AT IR A R R A T
WF5ER, R SR R YIS HA AL SR 4K,
R, ) — 5 NMHC 1 TVOC 2 N&FR, 1T LLERT
i NMHC A9sigE (LR BET) B KT TVoC
R ST ESAELF , T T P S B0 30 U 3K —HE T
3.2 IFEZESH NMHC 5 TVOC BI#{E L&

FREEZ S M NMHC Fil TVOC, #6 5 :(FREs 23 K,
SRR E AAH 23572 ) (H) 604-2011) AT 28
S B bR ) (GB/T 18883-2002), NMHC #1 TVOC
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AR Be s 5 B AR DU A YA 45 R (4 He 17

I Bl —50 . RFBH NMHC 2387 il I R Ak A
— B ] - A, AT LA (] 3% B (] P Y
TVOC $ B 74 ] 251 LL A o

FET N T RS ORI R 22 A 5% e RO 10 B TR
EARDARAE AL 1 FIPGIOAG RAE S5, 2%, £E 17 F 27 45
A3 BIAE 9:00~9:30,11:00~11:30,14:00~14:30,16:00
~16:30 4 P BefF A TR S . F TH-110C (X
RAE ) RFEALLL 0.1 L/min 1388 558 [] 35 e 1) SR A 4%
(3 L)WCRA: 30 min, #4513 L B2 f NMHC
o Fl TH=110B (Al TURAE )RAEEAXLL 0.3 T/min 58
K] Tenax TA W4 Hh R AE 30 min, i TVOC H.
SN A SRR BUA SR . A 1F S NMHC
() 4 DFEE 25624 Nis N N N, i TVOC

1) 4 DAE I3 a5 A8 T T Tis Tis 2% 54
NMHC [ 4 A~FE b 43 365 24 4 Nooy \Nao \Nos \No,
M TVOC 19 4 DAL 3 3 45 N T Tos VTas  Too
T B 2 30 min BFURFE, AL 30 min 2R
SAERAFERIE 30 min [F-3FE, XAERRAIE T 0f
Fb 2% NMHC F1 TVOC #4755 Fbor#r . S0 5
mr.

U 3R 3 e S AR A5 A R
M2 taamik, 22 4 R HIOR X (] (4B R
25 HFRER IR, AR A VOC S48 H I H R
FETERAE G, W DL IR bR 2 aR ok
TVOC HH R 2R F2E 0 HR e H 2K 4f
2 R R0 VOC A EE 2 Al

F3 RESEM NMHC HIEERSKE

ESTIPA e JE (mg/m?)
2R
B2 40, 0, Bz CH, Rz CH, NMHC( LA CH, 3)
N, 14 674 4355 10319 6 964 2.051 1.275 0.78
N 13 696 4355 9341 6778 1.847 1.234 0.61
Nis 15175 4355 10 820 6921 2.156 1.265 0.89
N 15622 4355 11267 7186 2.249 1323 0.93
Noi 14533 4355 10178 6556 2.022 1.186 0.84
[\ 15239 4355 10 884 7954 2.169 1.490 0.68
Nas 14733 4355 10 378 8156 2.064 1.534 0.53
No 14 567 4355 10212 7374 2.029 1.364 0.67
x4 FESEM TVOC SANKIEERSRE
ETapA WP (mg/m?)
xR [ — A AR X R [ — A A B
T 16 669 6342 3412 0.005 0.002 0.001
Tis 19 433 11253 4751 0.005 0.003 0.001
Tis 18 187 30 688 8 170 0.005 0.007 0.002
Tia 15 460 16110 3607 0.004 0.004 0.001
To 14732 17 182 8 424 0.004 0.004 0.002
Tos 38955 37754 7396 0.011 0.009 0.002
Tos 38 465 34377 9257 0.011 0.008 0.002
Tos 32108 34 068 5973 0.009 0.008 0.001
e W THT AR R (mg/m?)

i % % RAVOC  RmVOC(UWEID) % i ™vOC
To, 37115 136 388 298 677 0.046 0.006 0.021 0.080
Tis 44058 88 492 236 835 0.037 0.008 0.014 0.067
Tis 41700 90 332 249 800 0.039 0.007 0.014 0.074
Tis 63 686 94 143 356 089 0.055 0.011 0.015 0.090
To, 58113 75 305 414 991 0.064 0.010 0.012 0.096
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G4
LA W (mg/m?*)
ZW —h e v ey e —h
R FHoR RFIVOC KA VOCLLHZGT) EN R TVOC
T, 41 656 173 582 225 570 0.035 0.007 0.027 0.090
T, 31731 92 583 291 109 0.045 0.005 0.014 0.086
T, 44172 102 984 352292 0.055 0.008 0.016 0.097

$2% 3 g NMHC Bodig fi gk 4 H1i9 TVOC %K
P 3T, UL 2.

3
Lo |
09 — T
~ 08 | M
B 07}
2 06
& 0.5
04
¥ o3|
02
0.1
0 L ﬂ 1 I%_l__% 1
1 2 3 4 5 6 7 8
pgadingzy
ONMHC ETVOC

B2 RESU NMHC 1 TVOC iR B E

1.2.3.4 509018 1% 4 A B 55.6.7 .8 43
Wk 2¢ 4 ASIFBER R

M AT E R AT A 1, TR s [ —
KR B R ES 235 NMHC B9S2 B0 5B B Bk T
TVOC HSZERHUH

4 g

NMHC F1 TVOC T4 i R 4 (NMHC 2 B i)
FETVOC 2 R ), it 31 (NMHC DL BET
TVOC IHIZRTT), Ef ik (NMHC DLSEE 5
TVOC PhERIGESRFN) AN TR] , AR 25 SR B AT ™ 4%
TR R R AT EeE o SEF AL IR (mg/m?)
BT, [RISEAAE T R LA ELA it g 1, 352 5 )
FESL 2T, NMHC /9 W B K T TVOC (1 Wi
Bl A NN TVOC | TA MR R 80h
HILAD) R o SR A OGO A I i 1) 2 B AR Sk A
()8, FECTVOC Bl Ik, L B WG,
S FRATT B TIEL R LA AT it [ 14 VR S i 2 AR
ERTTIA AN JE LAk B REAROT 2R 1500 o
WA SRR, BARAAEBRET A R
AXFEE ARRZHAGEOLT , 2 B A e , kB AR
fiE S Be— BB ] Y 2 Ui, AR AP A~ T A

B, REERA L IS AT At FASIRAS T R
S Tenax TA WA ERERSCES 5 — SCRAEAE W)
G E R 2 FURFEE A Z, SRR ] AR E 5 — X
W B 5 A B T SRAE AR P A LA A P HERR
W B3 A B AS: TVOC B I s — 5 i [
o T [A b 2 S AE NMHC Z280& 00 F KT
TVOC, i b1 it oy, A& i P4 TVOC A
Ff IR AR (] S S BOAE AR, A2 BRRTFE S5 B
KR TG LA, AN W BRI SR 265 236 1) st
SRS, B T oX AR RR A A
A Z Yk E /Y . NMHC 315802 LU et
TVOC THE A E AL G IR BEZ A, B F AR A
AP R RAS B B . 53— MR R ek
R ity s S 6L 15 W 1) R/ RS AT vk 1Y
K HBR i R BE A TVOC (138 S B8R Iw A ,
FEA NMHC B 1 T2 —A~ S, AR NME A
/MBS H Z RO BERE S, X RS Wi v /b
) TVOC S2I%0(E KT NMHC BUERY , JERAE T%
KRS T APV STT YR, i NMHC 15—
[ SRAE P JR SR B

5 SE3ik
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Comparison between the Monitoring Results of NMHC and TVOC

Ye Mengxi Zhang Zhanyi Luo Haikun Li Yunhui Chen Jie He Jianxin

Abstract This paper explains the relation between non—methane hydrocarbons(NMHC ) and total volatile Organic compounds
(TVOCs) by their definitions and analytical methods. In the creation of the same conditions, the numerical difference between NMHC and
TVOCs is analyzed in detail. It is revealed that the main reason that NMHC monitoring data is larger than TVOC monitoring data lies in the
different reference compounds used in the calculations.

Key words non—methane hydrocarbons total volatile organic compounds —comparative analysis

B e e T i e S e e e e S i S o S S T e T e ot St S S

(&% 71)
32 B%

UEINTANASE CEEE W R SN RSNV 2N
o A BERIEIC SO, DR A R GE TR , AEH
B I8 HATR TR O, B2 A AR M, H S R 5%
A 2R RAE A 5 [l ABE N 245 15
AGUNME SRR R A T BB Y e
R, AN WA SR RO , R R GERY AR . L

sk R L D ABORE ] IE RGP A 245
ST IR R LA S N S SRR s, S TR i A A
FRGERITEH o

4  SEk

[1] W, 4R SeAs, Bok. FaF GIS B 7 ol [l X BR55
AFRIERSLCY2010 H EIRBE Rl F o 2 AR A S8 U
(5 =38). At Hp EIREE Rl 245 12010:2004-2116.

S IRINEE N SR R SR NS S E) P
B AR LI AR, R GE Al AR N S B
M STRFRGE 1 H I, RGN Al LIAE g 3R 85

[2] BBk, 58 K IR B S E N A8 R GAE R B, WAL
R R 24417, 2011,31(10) : 158.
[3] XUEPR. 58 KBRS AF N AF635E RGE I 531 15

B4, 2006(6) : 54-56.

Introduction to the Design and Application of Emergency Response
Control System for Aqua Environment

Chen Yuhui Chen Binji  Liu Jianhut

Abstract Currently, environmental emergency response is one of the top priorities of governmental departments at different levels.
An environmental emergency response control system includes systems of advance warning, monitoring, prediction, and response. Applica—
tion of the environmental emergency response control system for different emergent environmental pollution events can significantly improve
the response effectiveness and minimize adverse environmental and social impact. The thesis is based on a case of design and application of
an emergency response control system for the aqua environment in Guangzhou for the purpose of providing reference for future designs of
the same type of control system.

Key words environmental emergency response environmental emergency response control system  design application
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K 14 LT S TR R AR L kS BN . AR
HAE S GRS A T Rkt i. FREZHE
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1 \WHEBESHE
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RSSFAESE P AR RE R A A  F A PR X A
AIOY AR TARGT S AR R R A ERRA
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L S A L A e e R P S T
AR S o IS BTG ORI SRR 2 7 R o KL
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VR TCHR AN BRI R 2255 ) JRYT T
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R CRREFT KR A © Tl sk e AR s £, ok
J1R A RGP m BTG SR BRI AL BB T
PL.B i BRI A5 © AR
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Analysis of the Supervision and Control of Motor Vehicle Exhaust in Guangzhou

Zhang Xiaowen

Abstract  Guangzhou took advantage of its bid for the title of a "national model city for environmental protection" and its hosting of
the 2010 Asian Games to promulgate the Work Scheme on the Prevention and Treatment of Exhaust Pollution of Motor Vehicles in
Guangzhou. With the release of the new regulation, Guangzhou has made comprehensive arrangements for the prevention and treatment of
exhaust pollution of motor vehicles and progressively built a multifaceted exhaust supervision and control system, thereby laying a solid
foundation for the supervision and control of exhaust of all vehicles in Guangzhou and for the improvement of the I/M system.

Key words Motor vehicle I/M system  environmental labeling  simplified operating condition method

(EEH 470)
RO REMKSREMISECCE R AN ERRA

MI & S SR * B kB K
. U e KRR K TR SR TR0 % S Uk
b F1CH 48 b LI
4080 1 ke TR AR A R P RN B M 2 ACRR v T 2RK BB R , FECHERR I 4 e 15 9

AR, UK I I 24 h DL

IR A AR AR K BB , 2B AT S FR N REIA 2 T 2SR ER , UK 026 H] 24 h
DA

IR B PN AT S TR B KA TR AR v R G T 287K R B SR A I AR bR, T B
23K R SR A AL R

20~40 m BR

<20 \% —

235 fEEGEREI 5
. . \ ‘ 4 % ‘
WA T Sl ST e G ES R = A= W SELH
A VB KT Y RGN 5 A9, g 9 R, (1] BT, ERAE, 205, 45, 36 E KK 22 4 ) SOOI
. HKFA ,2001,4(1):5-7.
3 HiE [2] AHBEAE. [ AR B U R B ST HE R[], BRBE R 545
% \ N ” HE,2006,31(5):192-194.
FEIE T TG AN SZI R0 MNP e
ST A $Tf (3] . KM B K 15 e RV 1 e K
W, IR K PRI IE S AT e KB A A 5 PSSR, | A K2 2006+ 5-10.
A SRR TSRAI T RBLETIA g gy g i k mssc 2 o). i e
5, WLREMEHR 28 05 e 0 A U AR B K 20061215,
AN UL Bl o MEFRHOTPATU K IR EE TS Q4 E (5] phgese. SREEMITMM]. L0« [R15% A2 A, 2002
RfaFEd:, IO PR A B 2 e A 12-17.
RO [6] H AR, GETTLT. J2 U AT Bk )], BHE RO % 5
29 ,2005,15(4):153-154.

A Preliminary Study of the Methods for Determining the Class of Accidents in he
Assessment of Abrupt Pollution Risks to Urban Water Sources

Peng Jing

Abstract This paper is focused on the class determination of the extent of the damage of abrupt pollution of urban water sources. The
extent of the damage caused by abrupt water pollution accidents was classified and assessed using environmental risk assessment methods
and the parameter index method in accordance with the parameter index standards of the classification of abrupt accidents. Such assess
ment is essential to the safety of the environment of water sources and is a vital link in the safety management system of urban water sources.

Key words abrupt water pollution environmental risks
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Conlflict and Crisis Facing Supervisory Monitoring of Pollution
Sources and Countermeasures

Wang Yuun Zhang Qianhua Wu Aidong

Abstract  Supervisory monitoring of pollution sources is an important measure of environmental supervision and administration.
Nowadays, with the economy and environmental protection surging forward, supervisory monitoring is also facing various sorts of conflict
and crisis. This paper provides a comprehensive analysis of the conflict and crisis facing supervisor monitoring in the current stag and
draws attention to the key link in the total process of monitoring, and then elaborates on the key points to maximize the accuracy of supervi—

sory monitoring data, thus providing strong technical support for environmental management.

Key words pollution sources supervisory monitoring coping
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Main Sources of Radiation and Related Protective Measures and Countermeasures

Chen Hanshi Yu Dainuo

Zhang Hushan  Liuv Huijie

Abstract This paper expounds the concept, classification, main sources, environmental contamination, health hazard and protective
measures of radiation. Nuclear radiation is the most harmful special type of ionizing radiation, while electromagnetic radiation is the main
type of non—ionizing radiation to be watched. In this paper, the main sources of ionizing radiation and electromagnetic radiation are ana—
lyzed and summed up to give the public a better understanding of the source of radiation. It not only identifies environmental contamination
and hazards to human health caused by radiation, but also puts forth an integrated protection solution which includes "knowledge popular—
ization, public involvement, strict standards, system implementation, government spearheading, and accident prevention". Personal protec—
tive methods are also explored in this paper. This paper will play a positive role in popularizing radiation knowledge, raising the awareness
of radiation protection, and acquiring basic protective methods.

Key words nuclear radiation  ionizing radiation electromagnetic radiation radiation protection
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Reclaim the all Components from the Waste Circuit Board

Ding Let

Abstract

Cao Nuo

Zhao Xin

With the development of electronic industry, the amount printed circuit boards produced and eventually scrapped has

been increasing steadily, making it necessary to develop technologically mature methods to recycle and treat the scraps. This paper mainly

introduces full-composition recycling technology for scrapped circuit boards, including metal and non—metal materials.

Key words scrapped circuit boards metal nonmetal metallurgy recycling
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2.1

*1 BAERITEEEELRSEKRTEREEHILE ppm,n=160

TLH Fiense| X SD M T 43 SIRCIR
Fe 4 237~5 960 24 776 13 883 21 300 38 000 24 400
Mg 125~2 033 1 689 1194 1750 6300 5450
Zn 31~910 199 204 134 50~100 54.2

Cu 1.1~201 27.1 31.7 19.1 15~40 23.2

Cr 6.6~199 56.5 40.5 51.8 100~300 57.6
Mn 44~1 119 327 283 253 850 424

Ti 608~1 746 1289 394 1280 4 600 —

Sr 5.8~159 29.7 27.2 27.1 300 121.2
Cd 0~13.6 2.90 2.79 2.40 0.50 0.078
Pb 11.8~254 61.6 43.6 60.1 15~25 18.8

* ARAER A S H SRR 1o
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Ko St Zn & him BB BAEAF AR X Z[H
2550 EE R L(P>0.05)

223 AE LA

WA &R AT, Fe Mg Ti .Cd 76 A ] 4 i &
=254 /MP>0.05), 1M Zn.Cu.Cr.Mn.Sr.Pb fEA~
[F] 4= J5a 5 22 AR K (P<0.05 5% 0.01)

M5 AR LR, 8 rf Cr XT3 R, Mg
Pifie Kt Fe Cr BT 5 fi &5 , 10 Mn 84K
Ptk t b Zn FIXTHC R, Sr #6K. 2BE5 0 Fe Zn,
Cu,Mu.Sr.Cd.Pb 5§ 7 F 70 2 & & A A, Mg
Cr.Ti FRAET, Wb HB AR, 2848 BT ER
A%, Ferf Zn (Cu Cr LN B (R 4), XAREST
A, B R P 5

3 NG
AN SCE o X FR A L X A - 10 A4 R
JUER S AR, SR T MRS KA oA A

o FFE AT 1M LB R AR 6 X454

k2 TEMRITEEETESEER ppm
Hiy X Fe Mg Zn Cr Mn Ti Cd Pb Cu Sr
ikl 57518 2033 424 95.5 805 1746 6.21 91.3 482 73.8
iz 28 208 2030 242 60.6 360 1407 3.21 84.3 20.8 19.3
W 24 581 1828 171 52.8 261 1235 3.05 60.3 26.6 24.4
H53E7) 13123 628 59 16.3 167 1207 0.92 26.9 7.3 27.0
R3 ARLEFEREEETESEKTE ppm
AT DX Fe Mg Zn Cu Cr Mn Ti Sr cd Pb
B E IX 2.6x10* 1.58 x 10° 194 22.4 62.6 383 1.38 x 10° 40.8 3.73 71.8
M A X 2.4 %10 1.55 % 10° 100 16.9 48.4 208 1.14 x 10° 27.6 2.75 58.8
3% H 2.5x%10* 1.50 x 10° 254 28.5 59.4 333 1.08 x 10° 30.0 2.86 58.1
PR X 2.5x%10* 1.14 x 10° 173 41.0 45.4 307 0.98 x 10° 20.4 2.73 69.3
F4 TETHREEETESEKTE ppm
g e Fe Mg Zn Cu Cr Mn Ti Sr cd Pb
w1+ 19 737 1203 82.7 9.2 25.8 260 1267 16.4 2.3 43.0
W+ 24 155 1107 114 20.3 60.0 312 1315 25.5 2.7 48.2
o+ 28 213 1752 225 22.9 61.7 153 1519 19.8 3.5 61.8
Jenk 1t 19 430 1 896 438 15.1 36.1 239 1233 14.0 2.1 68.5
JRAS 27 204 1554 410 56.9 453 391 1277 46.3 3.6 85.1

(F#% 46 W)
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Marine Petroleum Pollution and Treatment Measures

Liu Huijie

Zhang Hushan

Abstract Petroleum is one of the most serious pollutants of the marine environment. It not only threatens marine ecological safety,

but also poses a serious risk to human health as its carcinogens concentrate and accumulate inside marine organisms. The grim reality of

marine petroleum pollution makes treatment work imperative. Among all physical, chemical and biological technologies for treating

petroleum pollution, bioremediation technology is favored for its high efficiency and safety. The key step in tackling marine petroleum pol-

lution is to isolate the degrading bacteria in the in—situ environment. In current research, many bacterial genera have been obtained through

isolation, and it has become increasingly popular to use molecular biological methods to study degrading genes and protein expressions.

Micro-biological degradation is considered to be the primary method for ridding the marine environment of petroleum pollution.

marine environment petroleum contamination

Key words

micro—biological degradation

protection and treatment method
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Bl AR A T gt o, BOMETEAE Z AT
VOCs HERCE AR o 31 A 1 4 e FEDRG 751 s R 751 45
o AN BZAT I VOCs HERLES B2 500 t,

2.8 BRlE ST
2.8.1 FlbAgs

SPRHR 6 R FH YA A B 2 SRR T )
AT A D s B SERR . 2006 4T 248 SR
ml BN R 680 T t, B EE 1300 1278,
2B 1Y 25% , Al 5 BRYT = A Y 1 DX S Ak o] 4
Ak 1800 ANEA b, 7R AEEE 1000 1258, 435l
Y 85%,2006 4 A RHE i A i J 4
JERA

H BTS2 WA T, — R
IHIRH SRR, o — & SRk S i 2
7 TR R Rl /N Herp R TH SRl i A 7™ T
ZUABR B Sk o SR T L B R AR 7 ACHE R
VOCs M EL TP AR RIEE S T L . Ik
oy LE, WURMERG . TR S R e AR 1)
VOCs A K HIK LR RKOIGE DR
AR EART, BRSSP
A TCH R 2R, (SRR AE Al HER 4
RYEBRVYFEE Z o HRE A%

2.8.2  HEioR4A

ARSI A 27 22, VOCs Sk 19901,
SR BRI  73.7 v, HERCE R RY 5 1Al
b 5 AR A A HER R 72.8%. A CIAE
N T P B RIS R R S Ak, ARG AT SRR
il ATk VOCs HERCE 2R 2 985 t,

29 FEHEHEETIL

2.9.1 FnlbAgsd

27 ok B Akl il 55 ATl VOCs 1SR I
FEA Al SO A R N AN SO A T AN 5
SRR 7R N AV A AR A R
SR HOR IR MO RIS S s VB R e



274854 M

J T R Al A R A EAT DL R 43

G PERR FRHEA Y A HEUWIE R
TR Gt A2 RO A A RS
29.2  HEuRA
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SER PRI A 42.2 v, HEERORRY 5 TRl 4
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AT L, JCRHER AL AT
PR VOCs HERE B, DAAS RS C 90 oz il
SEY 109% 01T, FAEEATR AT VOCs fh2 5
il Mk HE ARG SR 10 100 t,

210 HE#HHISEITI

2.10.1  FrllHESL

FEMHE AN ™ o R F A ARRIHEE . ik
FH GRFHE SRR EMBFZEHE 525, 2007 4F
A s, TN TR TR AR Al 469 52, T
=M 29.05 12 7€.

AR EA = A HLUE R 2RI TRk
VAR A B P&, PR 2 1
BTG YIRTT o FELA R R IHA 4 (A1 B A
B, Ik WA I RS e HERR , A K
TR A, WO 55 e I AU R A B
Je it HEAC R HE

HABHE A DL I 45 PR 3 R A0 T ik
P FE S R B A PUE R R, = A A IUESR
Heii, H T8 X S HE A ML A
YR . R EAE A 48 LA L
Y EES Yy 2R R R B2 BB
HA voCs?,

2.10.2  HEA A

AU A Ak 25 5K, VOCs SHEE 250 t,
SER ARG 10.0 V5, HEcE Ry 5 TRl
b 2R E A A HEBUS T Y 84.4%

DT AP B0 B A SRS, 2 S L 1l
HEHEL VOCs 2970 3 680 to
211 NEHRFIETT

2.11.1 Al HESL

NTEMR I REA TV A28 AR B R AR
H IR R A S AT A SRR, I A A E A
BRUE R I A LT R B AR AR 40 AR TARFIAR 224
S i AR DA SONGE AR N T2 ) i i
HRAE 2007 AT A g, 1o A 25 2R R A

il 117 R, Tk B={H 27.1 {¢t.
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HAT, AR e b M LS AR A Al 3L
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L [T Y| A S-S W = s il A 1| M B 0 3
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A A HUE S AL T 7 A A LR B
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2.13.1 A1k iEsL
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v H A NSRS R AR i R
T A E N AR, R T W] A
RS A PR s B T BEAR I BRI A
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fiE, 3 A S G T R 28 H A BT, Al R Tz A Tl
VOCs HERUEE A 12 300 t,
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ML HE VOCs ST 3% A Tk HEC= F il 1) 60%
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AR SN, BT EM RS
S R VOCs SERRHERCEAR /N, i — e E 5
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(1] AT, 53, AR, 45, BRI =M X E S VOC fFik
AT A HERCRE B P RS R:,2011,31(2) : 195-201.

[2] B, B LA, dEmal, S )N Dl #E R PR DL HE
TCRFERFZE). PR TS e 55 B5i6,2012,34(2) :96-10.

(3] 2Rk, o E TR L&A YLK KR A 44 D).
dbat K%, 2009.

Investigation on Emission of Volatile Organic Compounds by
Typical Industries in Guangzhou

Chen Yuhut Cai Peixin Chen Bingji

Abstract In recent years, atmospheric volatile organic compounds (VOCs) pollution has been receiving increasing attention, be—
cause it not only directly affects the environmental air quality, but also is closely related to the level of PM,5 and Oj in the air. In order to
protect the environmental air quality of Guangzhou as a key industrial city of the nation, we investigated VOCs emissions from typical en—
terprises in the city and established a VOCs emission list to find out more about atmospheric pollution by VOCs and to put forward sugges—
tions for the control of VOCs emission.

Key words typical industries  volatile organic compounds  investigation
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Content of Metallic Elements in Military Land in South Chin and
Their Distribution Pattern

Zhang Hushan Huang Ling Chen Hanshi

Abstract A total of 160 soil samples were taken from 32 sampling sites in four military sampling areas in Hainan, Guangdong,
Guangxi, Hunan and Hubei to determine their content of metallic elements. The results of the investigation show that the content of the ten
metallic elements in military land in South China is Fe>Mg>Ti>Mn>Zn>Pb>Cr>Sr>Cu>Cd, and that the content of eight elements—Fe, Mg,
Zn, Cr, Mn, Ti, Cd and Pb—steadily declines from the north to south regions. The content and distribution of the elements vary significantly
in different regions and living quarters and in soils of different quality.

Key words barrack environment soil monitoring heavy metals
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