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Classification and Analysis of Dissolved Organic Matter in 2-Buternal

Manufacture Wastewater

SUN Xiu-mei'*, SONG Guang-qing'*, XI Hong-bo’, ZHOU Yue-xi**, NIU Yuan-fang’

(1. College of Water Sciences, Beijing Normal University, Beijing 100875, China; 2. Research Center of Water Pollution Control
Technology, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. Calcium Carbide Factory of Jilin
Petrochemical Company, Petro China, Jilin 132022, China)

Abstract: The dissolved organic matters from 2-buternal manufacture wastewater were fractionated into seven fractions by ultra-filtration
membrane separation. The amounts and structural compositions of organic compounds in different molecular weight ranges were
characterized by dissolved organic carbon (DOC) , ultraviolet spectrum (UV), Fourier transform infrared spectrometer ( FT-IR) and
gas chromatography with mass spectrometry (GC-MS). The results showed that the fraction of molecular weight less than 1 x 10° had
the largest proportion in the wastewater, and occupied 88.57% of the DOC. There were 27 kinds of compounds qualitatively analyzed
by GC-MS, mainly including aldehyde, ketone, ester, alcohol, phenol, organic acid, alkane and other heterocyclic compounds. The
proportions of compounds of peak area accounting for total peak area of organic matters were 6.9% , 5.3% , 35.4% , 13.2% , 4. 6% ,
0.4% , 1.7% and 16. 8% respectively, adding up to 84% . The analysis of UV and FT-IR demonstrated that the spectral absorptive
characteristics of organic compounds from different fractions were not significantly different. The fractions contained carbonyls,
hydroxys and aromatic compounds, which was consistent with the qualitative analysis of GC-MS. The results of this study provide an
important guidance for the development and optimization of 2-buternal manufacture wastewater treatment process.

Key words: 2-buternal manufacture wastewater; ultra-filtration technology; gas chromatography-mass spectrometry ( GC-MS ) ;
ultraviolet spectrum (UV) ; fourier transform infrared spectrometry ( FT-IR)
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Table 1 ~Water-quality index of 2-buternal manufacture wastewater

. COD BOD TOC SS
1ekr pH . i BODs/COD O N

/mg-L /mg-L"! /mg-L /mg-L

8 5.1 106 233 22 660 0.21 38 490 142

1.2 RIS

4% ;. Millipore 8400 AU JEFR (€[ Millipore
8 E]) 5 7890/5975¢ SAH TS BT Bk AL (R HE %
FERNF]) 5 TOC-V oy BB LR AT (H A
BT ) 5 UV-1700 52503 606 ( H A B A
F]) ; Spectrum100 I {H BL AR 0 21 SR S35 (£
FIEBIRBRAT]) .

WA, AL, TR . AL 4y
Braf (12548 FALAR A RA R IRACE ik
afi (EHERFLRARAR) , R b ik
4fi (J.T. Baker 2vH]).

1.3 5k

AT o3~ 3 A I T 1 . SR TR D B vk
AR T A B . e Sl P AT P o R vk
R 50 g-Lf1 NaCl BRI 30 min (DGHT 1H M
), PR A KR B 3 Ik (BRI 1 h, G n)
T 8 HTAG R R 2K B A ik B BRI TOC <
0.5 mg-L~". FRR KRR ZE P f B E—E W,
FHO. 45 pm (OB U8 IS, 530 388 2 48 B AR X 73
JF1E A 100 x 107, 30 x 10° . 10 x 10° . 5 x10°, 3 x
10° 1 x 10° [ UM, 25 AR X 20 o & X ] 1) A
LYo B 2200 TR B IR AR I A B R 400
mL, AR IR A 41. 8 m®, A R Sk &,

A NE R TIRE) I, 3 U8R 128 0. 15 MPa.

GC-MS Ky . B 7 FhOR R AE X4 it i 1
JEM4S 50 mL, IMA S ¢ T NaCl,iR5) A, =&
FBEAEE 6 Y (BRI S mL) , A8 BUKH 28 TG 7K B R 44
TFH 5 R A RAL R 46 % 1 mL, ffF GC-MS K 43
Mr; e HP-5MS UL f35%4E (30 m x250 wm x0. 25
pm) ; AR THE R Y. 40C R EF 1 min, L1 10
°C +min "' F} % 280°C A% 2 min, BLEFIE] A 27 min;
FEVH N 1.2 mL-min " JERE IR EE N 260°C , 43
WA 10 1, UZRAT IR FE Sy 150°C , B i 2 Ry
230°C , HLESHLE R 70 eV, 4 Bh I8 38 1R N 280°C
KT (Scan) , HI B EEFEI R 10 ~700
u, AR AEER (99.999% ).

ZTAMGTEREIN J7 3 FREL 200 mg AIFES 471 KBr
TR R B AR5 R 10 « il 1
min, il 525 1 KBr A AFNIBRLLAMEIE S 28 ; A
[ AH X 43 I DX ] 9 KRR T 40°C 4R A ot
IKFEHE T SRR FE 5 200 mg KBr ¥ RIES 44
Ja . K Spectrum100 Y FT-TR G /A ) 43
Mr, F13 75 Fl4 000 ~450 em ™.

1.4 SpbrillsE ik

COD R Pt 5 fif 125 0 2 , BODs >R H JC K &

FIIRE , SS R HE R, pH {A R FE30 pH
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2 H#R5R
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el aniE 1 R,
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Fig. 1 Percentage and distribution of DOC in

different molecular weight fractions

AT AL, R K HAR X o BN T 1 x 10°
(A LA o He A B T A A AR 40 BT X
], H: DOC ¥ JE /5 5K DOC (1) 88.57% . MIXF /1
JE N1 x10° ~3 x10°, 3 x10° ~5 x10°, 10 x 10°
~30 x10%, 30 x 10° ~ 100 x 10° X [a] N (A B4 Fr
A7 B A 24, H DOC & 43 ) & JR K DOC 1Y
2.86% .3.21% . 2.1% . 1.57% ,(FAX 4> T i H 5
x10° ~10 x 10° . >100 x 10° X [6] N B9 A WL T 5
LB AR X350, H DOC ¥ BE 433 5 B 7K DOC 1)
0.7% . 0.99% . iR&5HRFH], oK b =2 DA XS
SFE/ANT 1 x10° AN £, Bt
XA K TR [RIAR X 43 5 DX A1 HLA ) 22 B
R EZE R . A WAL BT AR T 43— X [A] /)N
F 500 F13 x 10° ~ 10 x 10° A WL R E0ER B
F UM T B X AR X 4 i X 0.5 x 107 ~ 3 x
10° I ML 2 BRSO BT, TR BE DT VE X AR X 43+
HIX ] 10 x 10° ~ 100 x 10° A4 HLY) 2= 55 F 5% 5.
FOR S R BRI e KB R ALY,
W ARTEE XS KN 1A DL RE A R 2B, R4
FEAMK T RA I, AP b B A XT3+

AR, Vidal 25107 SR FH PR 480 A W b B AR I
KIG HX T B /N F 1 x 10° 44, COD Fifh
BEREAR, AT F B X H] 1 x 107 ~ 10 x 10° 5%
43, COD Fi e B SEA WA A5 4k, FHXT 43F i i KT
10 x 10° %% 4, COD €8 B KL in 17 14% A
5% . FHULTT UL ASTR] A 7K A BB TR AR X 43 o
Do BRI, 2-T Ml A 7= IR K R B #5¢ s ,
ST EEAE TN 1 x 107, 7T LR IR
FURUTE A YA BEAR X o3 F i BN A ALY, AR
S RBETUIE KRB R T R A LY. SR,
43 I 4 A7 A AR, B AN TR) K 5 R TR) o 7k Ak BT
2RO EIRTR X AT e -5 AN 4 i X A A LA
UET AR SIE S S

2.2 GC-MS EEAHr

R T T KA LY o T A A
S ARBFFER 1.3 3 TR ER S 45 R X 40 R R R
HEAT GC-MS Kl 43#r , 140 285 5 K A [ A 43
Fiat X A P o A A W 22 5. Wi, DO
XHoF R /NT 1 x10° f95 R B, XA HLaEA T
FETEZIAT , GC-MS 445 70 HT 1) 6 88 7 It (2 33 &1
K2 BIR , 25 B A iEYI S NISTOS ¥ PEA) 46 e 1
27 P, B PR R AR 2 R,

A 2 K& 2 nl A KA o 7 R /N T
1 x10° W h E2E M 27 AL &Y, &
R HR . OWRLOBE By, R, bR AR RY,
FRE L Hh Y R L W2 B2 Bk
Z ALY TR S N R B ODURE | B R
BE BRI MERE A WL, 45 25 o e e AR S A
BLY 06 1T B R R Y B 5 B 6.9% . 5.3%
35.4% . 13.2% . 4.6% . 0.4% . 1.7% . 16.8% , &
FIh 84% .

2.3 EIMGES T

BHALE 5> T & AR E L 2 70 56
AR T S 3 BT RRAE 1 A IR s, DA TG i
WAL B Ay P25, 2- T sl A 7= K 44
X3 X A A HLAIAE 200 ~400 nm 3K 7GRN
(22 A AT DS 5] UL IAT 3.

t 3 AT LA AN [R50 o DX R ) A
BLYI R 2R A0 AT DS B s 1 R AR R iR
fiE AP SO AT, WO B2 Bt T B 3G
e BTG TR SAMGIE SRR WAL T 230 nm
BT, 3 AT B 45 o0 A7 AE & AN FDBUERE ) e 14T 1Y
BHIIT S G2 B AR X4 R R XA U
N L ER SN S P WO BE R (T B, A R
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Table 2 Compositions and percentage of peak area for organic matters

oy Ty e cas et AT dER
1 2,247 2-THmME 123-73-9 C,Hs0 70. 09 ® 3.73
2 3.148 3 EITREEC 107-89-1 C,Hg0, 88. 05 @ 0.97
3 3.708 2 4-THIFE-1 3-TEEH Ok 766-20-1 CeH}, 0, 116. 16 ® 0.10
4 4.514  2-Zfdk-2-TIREE 20521-42-0 CeHg O 96. 13 @ 0.24
5 5.485  (E,E)-2,4-C B * 142-83-6 CeHgO 96. 13 ® 1.28
6 5.580  5-FH LRI ¢ 620-02-0 C¢Hy 0, 110. 04 ® 0.29
7 6.443  3-(2-FIIE-2-HM) -5- R INTR 1000153-91-9 CyH,,0, 154. 10 @ 16. 34
8 6.630  ZLFRINFER* 109-60-4 CsH,,0, 102. 13 0.50
9 6.721  4-3RFE-3-HEE-2- T+ 3393-64-4 CsH,,0, 102. 07 ©) 1.48
10 6.942  A-3-CEER Y 1577-18-0 CeH,,0, 114. 14 () 0.41
11 6.989  4-WREEHR * 41661-47-6 CsHyNO 99.13 ) 2.52
12 8.052  3-FHILIRHIEE~ 620-23-5 CgHg0 120. 15 ®@ 0.08
13 8.203  5-HIMEIE-2.6-THIFE-2 3-T A NLE 1000288-90-6 CgH}, 0, 154. 10 ® 16.77
14 8.277  XFHIZEIRHIEE " 104-87-0 CyHg O 120. 15 w 0.34
15 8.52 WAL Z TG 2396-84-1 CgH,,0, 140. 185 ® 14. 53
16 8.619  1-12[2 2 MMM 33447-49-3 C,H,,0, 126. 07 ) 1.78
17 9.768  4-FPNAIE-2-THEI* 32541-58-5 C;H,,0, 130. 18 () 1.34
18 10.354  2-HIJE-3fopdf * 17603-76-8 CoHy, 122.21 @ 1.62
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