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FRAE , FEXT WM &5 SR ATV, S5 3R, 1 O K e B A 22 A VOCs, K HE SV BEYI I 7 ~ 3. 39 x 10° pg+ L' M
K I E A 14 B VOCs, K R R BE T R 16 ~ 6. 82 x 10* wg-L ™" stATI& , FoAs Aokl Al o H R K VOCs
A B BE . DACTS KSR B HEROPRTE ) (GB 8978-1996 ) — 2 HERUbR tHE PPN AR RS, 1 5 Aill H 151 R K AG: Y FH 2R o
HUREN 2.45 x10° pg L' B FRERRE. IFEE A UL KA BLHEBOA SR B ARE ( DMEG ) MARHER, 3 54k 0
SRR R IE T B ST, TR B VR B SR B A4 A BOK A BTHERCA S B AR

REIR AL K SRR HERCRHE ; PEY
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Characteristics and Evaluation of Volatile Organic Compounds Discharge in

Typical Enterprise Wastewater in Hangzhou City
CHEN Feng, XU Jian-fen, TANG Fang-liang, ZHANG Ming, RUAN Dong-de
(Hangzhou Environmental Monitoring Central Station, Hangzhou 310007 , China)

Abstract ; Totally 77 kinds of volatile organic compounds (VOCs) in inlet/outlet wastewater of 10 typical enterprises in Hangzhou City
were determined by headspace-gas chromatography-mass spectrometry, then the discharge characteristics of VOCs were analyzed, and
the monitoring results were evaluated. The results indicated that 22 kinds of VOCs were detected in inlet wastewater, the range of VOCs
concentrations was 7- 3.39 x 10° pwg-L™", while 14 kinds of VOCs were detected in outlet wastewater, the range of VOCs
concentrations was 16- 6.82 x 10" pg-L™". The concentrations of VOCs in inlet/outlet wastewater of flavors and fragrances
manufacturing enterprises were much higher than those of other industries. When using the third class discharge standard of “integrated
wastewater discharge standard” (GB 8978-1996) as the evaluation criteria, the toluene concentration detected in outlet wastewater of
enterprise 1 was 2.45 x 10’ pg-L™", which exceeded the standard limit. In addition. When the discharge multimedia environmental
goals (DMEG,,) of VOCs in water was used as the evaluation criteria, the concentrations of n-butyl alcohol, isopropyl alcohol,
acetone in outlet wastewater of enterprise 3 exceeded their respective discharge multimedia environmental goals.

Key words : typical enterprise; wastewater; volatile organic compounds( VOCs) ; discharge characteristics; evaluation
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YRR R BRI LA

FE SRR FHFRUE 40 mL B 38 0205E 25 /M, 25
FHEA R IUG L0 2 A rE 8 A SRR, HIZK
FEGUERAEN 3 WK KK R RE AR | (/KA
PR A AR T R BB S, TR IR R K AR
pH <2, B ER IR AN SR B A WL 2% I, 57 B 35 S 55
. AR EREEATRE IR A Bl A AL
PR S TN KSR DR AE T, T 4°C DL IR EE R
17, BERHIZE RS2 56 % 5 S B4 BT , G0N 58 S 43 4T
BT 4CTKA AT KB, 7RG
() 14 d 5.
1.2 Bt 5k

PR R H . DEPA 524.2 J5 ik RS bR EY)
J& ( AccuStandard 23 | ) , f14%5 : M- 502A-R- 10X, M-
502B-10X %5, i3t 62 f VOCs, 502 1,1- 8 &
W, ZEHEE1,2- R O (E) L L 1-2E Lk
2.2-ANEE 1, 2- R8O (Z)  IRER e, =
e 1,1, 1-=& ke 1,1- 5Nk, Rk,
1,2- 20kt R, A 1,2-—5Nke, IR
e — R W ks, 1,3- &N (Z) ., P2,
13- "W (E) 1,1,2-=&8 k. 1,3- &N
P, WAL, IR —FH e, 1,2-2 ROk, &
1,1, 12-R ke, L8 -2 [a]-—H
LA-THOIRE RO, CIRB R, RIR,
1,1,2,2-008 L%, R4, 1,2,3-=% N, IEN
WA 1,3, 5-= I ROE 4 HP R BT
12, 4= HEOR PRTOR | 1,3-2ER L 4-5 A
FEHZE 1,4 25808  IETAR1,2-28K 1,2-2
WR-3-EA ke, 1,2,4-=5K, NAT M. %,
1,2, 3- =50 Wl , —s &AW, Ak, @
Bt W OKE, HOM . —HA TR e R E st 51k
AW TR BE 242 000 mg- L'y @ K] —
T E 2GR A A BR A | REE I A A s
SRR RA T A FA =1 15 Fhg & eI | B
fis . IERALA Y 0 o ot s fh 22 4w ( 2B,
NEE, OB IR . QW IENEE, T, &
FRCOME . 5 THE, 1B TR, 4-H -2 . 4R T
fis . SR SEIER . LRRIEGHER . FRCHR) ; @WNARY
% JH CLP-004- 100X ( AccuStandard 2% ) ) : FA, Jit
oW Ch 2500 M-624-SS-11-10X
(AccuStandard A ) ¢ 1,2- "G oK-d4, iEHRE N
2000 mg-L~". #iglizk iy 35 E Millipore Milli-Q A10
Ak Rl s, WEE AR K, W H 32 [ TEDIA;
SALEA R oA el W A 2542 A 4 FET T 400°C /Y

mg-L7",

S prdigife 6 h. W—E & i OQbr k) it 2] %
A 80 mL ) 100 mL 25 SR, 2 75 £ X1 il &
B 77 i VOCs [T i vk BE VB 4 10 ~ 500 mg-L ™"/
T[] i A8 TR

1.3 FEA AL EE

TERRRS HL 10. 0 mL JEKAE 5T 22 mL T00%5 5
WA 3.0 g SAREN, 37 RV B AR
1.4 RS s

SAHETEAL (6890 + ) B 1% 4 . DB-624 (30 m
x0.32 mm x 1.8 um); HH#:1.5 mL-min "', [H
FE; HERED R 150°C, bR, i EL 5015 A
= AR THE, EIREE 40°C A FF 1 min; FHEHUR
5C -min ", FFiE & 45C M HF 1 min; TR #EF
15°C +min ™", FHE 2 60°C f£4F 0.5 min; FhiE R
6°C +min "', FHR & 140°C ; FHEHE 20 C +min ',
FHEZ 180°C 15%4F 8 min.

FEiEA (5973N) i B TR B . 230°C , PUARAT
1R .150°C ,/—:\Dﬁ;% . 200°C ,{ﬁ?ﬂ]ﬂfﬁﬁﬂ’IEﬂZ 0
min, R TER :29.0 ~350. 0 u.

T2 FE AR AL (HS 40) - T80 25 #F R #4008 B2
80°C ; NPT ] 20 min; BEREATIRE 95°C ; HF
FERSE] 0. 08 min; K JT 15 psiy MIEBTE] 1.0
min; fEHILIREE 135°C.

A FBEE N TR FEa AT bR
[l 77 F VOCs 1y s i BR Y [ R 0.25 ~ 950
pe-L7' 1116 32 F 3.0 ¢ SALENAY 22 mL T0ZS i h
AN 9.95 mL SEBR KA 5 50 wL 77 Ff
VOCs ™ [a)fif £ W5 4% BRI &k dE e 52 | 31
FAZIARAAE T 6 UTAT I 2 AR X s v 2 T
B ENSCR. SEBR IR KA & 77 FRAL S P 00 A A
WM 22 ] 0.32% ~ 13.7% , 1 #5 F 21 1] il 5
82.8% ~128% . =5 FARE S FHAR 2l K i 2%, B i Ao
R SE O 7525 1, kA G VOGs kil A
5B A T ISR A E.

2 HR5ITR

2.1 AR K VOCs HEBUERAE

btk TR K VOCs B ULk 1, HHRURRAE
FELHTF.

(1) Kith VOCs #2iZ£ 77 F vOCs it F1 3t
SERRLH 22 Fp W AR R | RO, A, IE
WEE, 1,2,3-=H 28, 4-H 3L 2L /i, 2 T 8%,
2-THR, 2-@ 2R IETRE, RIAEE, CRWER . O
CBE . NER, SRR TR, &, PR, O @R,
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HBe . 1,2-—H 26 1,3- 2R 4- AR (AL
BV ETEIETCT o 25 BB EARRL) |, K S BT i ik
FEVEFEIN 7 ~3.39 x 10° ng-L~'. W O aG T 14
Pl VOCs , ¥ S S W e, IESEE, 1,2,3-=HK  4-
FHRE-2- 13, 2- T, 1E T P, SN EE . SRR,
N, 2K, B, 228 1,2- % 1,3- ok
1,4-Z K ) Jon 6 Wk Y5 Ll 16 ~ 6.82 x
10° pg-L7" BRT 1 583 S4lksh, #E KK VOCs
S B i T ) IR AR A B i R B R )
FAIERL. BRT 2 581 8 Sl A, &4 lbatk 1%
7K VOCs ¥4 fm FER i DR EAR. ARGy Ts Yeds
il AR HE R 4 7 (B T VOCs B9 5548
TR O AR, T2 E . T X K AL B i
(K A 256 HE ), anfik vOCs & =il

) ok R O SRR | T i U AL I 5 4 4
AR B IE A g T K VOCs VR BEAS:
i ELR 2 Befif i B p SR B BE0 VOCs X266
HUHEHCR Z RS IE A LR TT HE R R R AP
28 B REEE SRR A R R, DLROG T
TEAT, B T EBRAEsGa T e S5 M HoARHL
E , A eI R AP AP HIRCR.

(2) ATl T 75, 75 A7 7 Aok A 2 ol #1118
7K VOCs K Hi ) Jot ok 2 e i, FLOOR AT LAL 27 it
i | A 2yl . fees 2 ah I 2G e | e
TR Bl 5 ) 3, JGHIL IR i 3 A ol o % K G
VOCs th. A kbl & Aol K Pl | Bk
I B ek BE A Y 5 AR A BRSO e | A
TEAFAAEBOR I K.

®1 SERERSTERY

Table 1  Analysis of actual samples

58 48 L0 Sl s 22k B B
N M‘gm’”ﬂi/ el SURE A ﬁgmﬂa/ug -
1,2,3-=H% 26 87 R 1.56 x10? ND
1,3-ZHZREL 1, 4-ZHK 7 24 6 ST 1.21 x10* ND
2-T 1R 7.27 x10° 3.39 x10° AT ND 27
1 P:S 25 16 A ] 1.49 x 10° 4.25 x10°
FoR 3.05 x10° 2.45 x10° H2R 1.38 x10* ND
LA 22 20 AT 7.03 x 10* ND
Z R W g 8.29 x 10° 4.89 x10° R TR 1.40 x 10° ND
R Tk 6.91 x 103 ND SR 1.58 x10° ND
5 A 62 54 7 IR 8.50 x 103 ND
P2 66 35 SR 4.44 x 10? ND
1,2- % 1.36 x 10° ND 4-FP 2 -G T 2.33 x10° ND
13- HREE 1 ,4- T HOR 1.10 x 10° ND R 3.38 x 10? ND
2-T M 2.53 x10° 5.20 x 10? IR 2.56 x 10? ND
4-FRHL2 -1 1.32 x 10* 2.68 x10° 2R 2.15 x 10? ND
w 56 ND 8 VOCs ND ND
P 1.78 x 10° 6.82 x10* R 1.73 x10° ND
3 LIPS 5.86 x10° ND TN i) 4.63 x10* ND
LR 1.01 x 103 ND 2- T 2.58 x 10* ND
R T e 1.27 x10° ND R H g 5.42 x10° ND
IR R 1.37 x10* 7.49 x 10? 9 5T 2.77 x 10* ND
LR T 7.52 x10* ND LR 5.78 x 10* ND
S 24 ND SRR 5.73 x10° ND
SERBE 1.35 x10° 4.38 x10* IETN B 1.63 x10° ND
IENEE 4.75 x10° 3.14 x10° IE T 2.38 x10° ND
1E T 5.49 x 10* 2.32 x10* ST 3.21 x10° ND
R 3.39 x10? ND SR 3.39 x10° ND
R 3.50 x 10* ND IENEE 2.88 x10° ND
4 ENEE 8.93 x 10* ND 10 5 i) 5.03 x 10* ND
S 5.61 x10* ND LR 1.65 x 10° ND
4-F B2 - 1.65 x10° ND R 78 ND
A ND 55 IETEE 3.08 x 10* ND
5 o 43 ND 2T P g 3.08 x 10? ND
ST 3.63 x10* ND

1)ND /R AAH
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2.2 XFHOEK VOCs Wil &t 5 i ey

H AT E K i HE b o £ E S 5K S
HERCERUE ) (GB 8978-1996 ) $44 7, #2¢ A 1 s v 1T of
WA HAE 208 HEORITm g5 Rk f 7
WA, R 228 ZHRB R T GB 8978-1996 —
PRHEBARAERR AR, T 1 5 Al 151 B2 AR H H 2R T
EIREE N 2.45 x 107 pg- L' i GB 8978-1996 —
PHERAR R, HiAx 9 B VOCs B o5 il 5 i G
e

FEXTRG I VOCs ik = 45 45 o 09 BRAR, AT 2 IR
FEIRB Y B Z A TR R U IR LA
XPAgE R M S A 4 R (1) 53 HK A o ] Bl B
5t HARMHE.

AMEG,(pg - L™") =0.4 x LD, (1)
K, LD, W& LGP EBUE = ( KIR&EH1E) ,
e 23 B (2) TR F K A o HE i oA 3% B An
(DMEG,,).
DMEG,(pg-L™") =5 x AMEG,,, (2)
K, AMEG . A KA J53 J&] Bl 2R 858 H AR ME, DMEG .y,
T 45 JE 0032 2. DMEG,, 7E 715 4 W HEmcs
HEBRAA, X HLARL AV 11 PR KRS HH R 4 9 Ff VOCs
AT, S5 E 3 Sl B K IE T
W ST TR A TR U R 40 R 2,32 % 10°
4.38 x10*, 6.82 x 10* ug-L™" B F M%%AWY
DMEG y, , FT BEAFFEAgHE XU B
F2 KN REEHIRGE BiRME

Table 2 Discharge multimedia environmental

goals (DMEGy,y ) in water

& LDy, /ng-g ™" DMEG ;/mg-L ™!
AT 1 600 3.20
IET 1870 3.74
1,2,3-=H% 2000 4.00
4-H 32 )R 2080 4.16
2- T 3 400 6. 80
IE T 4360 8.72
S 5045 10. 1
2R g 5450 10.9
31 5 800 11.6
3 &g

(1)77 Ff VOCs " F1 R /K 32 BAG Y 22 Fh,
K R R ETE BN 7 ~3.39 x 10° ug-L™"; O
KL E R 14 B VOCs, K 512 e BE S il
16 ~6.82 x10* pg-L7".

(2) AT 5, G Ak il s Aol 7t 1
7K VOCs #6 H J5i 2 Ve 2 o ey, HE U O A BL AL “7 TR}

e, A 2yl | Ausr 2y a2 |tk
FRFI BRI 3, TOHLER ] 3 Aol gkt 7K TE VOCs
it

(3) 4% 18 GB 8978-1996 % i K Hh 4 | H

H R THIRIEMES RTINS Al

/KA H YA B0 S5 4 ok B Oy 2,45 % 107 pg- L™

Hid GB 8978-1996 — S HEHbRfE FRAE. 2 MR SE[H

PRI IR APE 20 B ERSR AR  XF Y 1 P2 KA 1 1) H

R 9 Bl VOCs HEATIEAN 3 Sl il KA HHIE T

M SN PN R A R e R R A4S A

DMEG;.

SE Lk
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