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Abstl.'act The emission of ppllutants from building decoration’and fur 11ng.lﬂalerlals associated with unplea@ant odors is the main fédson for complaints relating to poor quality J
indoorzair. CurTently ,‘Lfew studles have focused on the-identification of odorams and the quantification of epnissions from these building materials. Here, we “summarize the
analytical methods available for the study of indoor oderants and’eyaluate ex1st1ng understandlng of odorants’ fromﬂlne Kinds of bulldmg materials, namely plaster board’, wood-
based whterials, linoleum, cafpets, plastics, rubber, artificidl leather, phints, and adhesives. The possible ‘ador-causing compounds emitted by these different matesials and
théir odor threshold values are identified. Finally, suggestl&ns are proposed for future research and control measures 6 minimize indoor odor pollution. Overall, olfactometry is
the m(git imprtant tool for odor analysis desite the non-standardized aBPhcauon ofthe ’Iechmque when used in the assessment of odof emissions from building materials. In
addltlon, therg-are laige differences in the reported patterndof odorant emlssmnsuﬁﬁm building materials, although oxidized substances such as aldehydes, ketones, and acids
are fréquentlyidentified inassociation with the aging of the materials via processes such as oxidation and ozone degradation over time.

Key words: building materials; odorants; odor threshold; ozone; secondary emission
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Table 1  Indoor odorants detected by various analysis methods
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Table 2 Standards relating to limiting emissions of odorants from indoor decorating and refurbishing materials
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Table 3 Potential odorants emitted into indoor air by plaster/gypsum
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Table 4  Potential odorants emitted by wood-based materials
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Table 5 Potential odorants emitted by linoleum
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Table 6  Potential odorants emitted by carpets

HREY RUR7)n U B0 ML [ (/g o m =3 Sk

i TR 2 M T — 400 [89]

i 1,2-H — 16 000 [97]

JF I FUS 0.8 [80]
1% LN 4-FER O I ; — 202 ~430; 2 [80,98]

2.5 S RIRUREIUN SR Y) i

BURME = N IREE b oy fit . SR i 38 o A2
AN R R, A R R AR
SR — RV 2 V. AR S e AR i
FIE)BAAAR BN PR LA R R R S Y AT i B K
bR, 267 BT [ SR SRR S ) TR 3R
Rk 1) T2 BRI 5 43 0 A I T A 1) 2 - H B By

G JE IR A 2- A0 B R 5 T HG A R s e i) 2
R A ML R B 2- 20 - 1M g k. A B R
W, 3R 0 0y SR = b SO B R B O R,
Moms, -2 8, BN, T2/, ETHE, BT
B 2-FHIBETE M | IE OB, IEPERE | IERE -
2, T2 BAITE TR 3 7k Hk Ry S
L. Lol

 d

®7 BHBHHENSSEOSHROR o | ) e 4
Table-7_ Potential odorants emitted into indoor air/by ;‘)lastic_s, 1 ' | .\,'F o i

SRR IR R B | M e m e (R
o S m J LWEE gt J 1 [89,102]
xS L1 L om L/ /ztﬁ,i{gxﬁﬁ g Sk T 01 _[.8(_)‘,10'2"]":._-_‘.
=¥ » =~ & A S AR 135 | [80,1020%

BRI s s T s T ¥ 1 [ 0.2 T, [73

TS 200 - 1 - < ek 0.02 1807

g . A2 31T —m | ek 15 180]

""; Eﬁt%ék%k% e A - O3 BE LR 0.18 [80]

; o o e s r (2)=2F IV ELZS 0.02 (73]

(E)-2-T-Fhil S 0.1 [80]

RO s & KL IS 202 ~430 [80]

i3 2-2.3-1-B B EEPENVS 500 [80]

RE N 1- T — 117 [71]

i3 EN ) 1S 22 [71]

S NS = HfE YA S 0.08 [71]

ML 2-Z.3-3,5- " F JE N 4k 0. 007 [80]

AR SR 0.1~0.8 [103]

RARE i} iy 1S 0.3 [80]

2-H K By 1 Ik 0.3 [80]

2.5.1 BN

Hopfer 2" (Ufff 58t GC/0 3 k3, BN
S B B SR T R BN AN AT Y C6 ~ C9 TR Al
M. AR TR e ke R R G A P A Y
e B2 AR s ) B 3 Tt 358 n . e A 7= i R AR
(R FH RS a2 70 1 A fiE B 1k 48 1k I B ) F 47
Zobel "™ G T — R AU B R LR
AL SR TR TR TR L 2-FF S R I Ay
W, = & )RR % 4 B O 0.005 1 ~ 0,17,
0.001 6 ~0. 12 F10. 003 7 ~2.8 g+ (m*+d) ~'.
2.5.2 ROK

5 RN AL, 3R 0 VBRI 32 B R ) I [

FERARBANA C6 ~ CO il FAEE, 2 i T &AL 1E
T A TS I AT A AT 88 T i BHL 1k 4804k S5
fy %™ Sanders %51 AUBIFSY 0 | 8-T- 4 I S
o 2 B B L SRR R Y L BTk (HE I
KA Hras SRR AU HZE I3k T VOCs. 534k,
B CAGRE iy AR TSR IR i ok HLEA
BB SR B AL ) NGRS eAh , 3R S fe Ak
G TE A K VOC 235 R 0 Z1 1) 3 bR sl b £ 11
SRR M GC/O J5i 40T, il LA A Ak )
FEM A C6 ~ CO 1A/ AT AEE AR, Horf, Bravo
SNSRI FEIESE T 3R AR BRI Y FE B ST
JEAE2,3-T . R, 1B - 3-E . EEE. 19



10 #4

SRTARGE ;% N SR M AB R TR M B S R ORI 5 i 5053

-3, T e 1-T M- 3-F A (E) - 2-T M X,
Strangl %7 Y BIFSE 8 1 GC/O AT GC/MS/0
S PR A S 00 00 2 B R 20 R R B S g I
SRR R ISR S, 57 VR ) I A% BURG: PR 36 UE 52
TG 1 [T A B 1 X6 SR B B Ak TR AN 1
2.5.3 HAbRIERE

BT BT 4-F s i R
(SR A= . R, DA R A T A
TR TR . B M R 205 - TR0 Wi 5 72 i A i 3
RBYI® | Mayer 2 BB oE KL, — R LR Y0 32
S RY) R S BAL A 2- IR - ok, HLH:
HA PR ML . RIS BB A E A,
WX F SRV T, T 2- - 1-n gk
AR AR K (0. 02 pgem ), BIE L A B LD
SRR Mayer 25 OIS B, IR Y
(AR BTk 2O B s sl R A S8 Sk 2,
3T, 1-E0-3-0 , 3-SR ((2)-2-
TIRRER (E) -2- T 0. LRk 4140 F IR S
I 15 3 et A v ) SR B T AN TR (i AR R

RE RIS RN 1)) B DI %, 63 B M0 Tt 12 P s

IR AT AP L o | A
B ARG, SR T e SRy vk R Tk
seukmA s e R 0
254 HHL N Vi)

T LT 2 RO U R s

AR I L 05, R G R, T A A
ROFE24 D 5 | BRI Z RO T e (RS |
A RIS P I S5 AR 40 I ) S S Tt 2 388 ™
2.5.5 RALK

Viisdnen 25 %) HF 5T 0 | B G 20 HUBUR i
RIS e TR 2- 2 - 1Ol K 1-T
st YL 55 N A R A e a2 A )
TREEL, 2-4 55 1-C BE R B0 2ORIHG . 3% 2 P
SRz AT 3 A 3 AR AR OR R —-2- £ KR O R
KWK N AL, & REHEIRA LA T
0 2- T A R S S A 0
2.5.6 HAEM

F 2R 0 SR B R A AR 7 ] TR P A i
AL T B A2 1. Mayer 2510 BO8F 5% & BE, B8 & Bk
MR TR A, A A8 A 50 Jin $5  [ A A
FAT AR BB R e, an = W e, B A £ IR k.
BEAR , 76 3R SR A A R R I T AR B (A AR AR Y
e B R R 2 549, an 2-2,36-3,5-—
FH e nte g (HEMELSE BI(E R 7 pgem ) 17
2.5.7 RIKBE

DU B 4 ok, LA 2 S8R 00 S TS el &

PRI AR, LI, DAL B R HC R 400 T B B R
BB K. Mayer 257 f B 5838 i3 GC/O Bk,
TR SR TR 5 o R 3 0 R 4 5 A A
iy . 2-F R
2.6 ARRRHLE SRR

AR S TR B T4 I 0 LA e 1 5
EY. R T AR RO At FE 2 25 R
LA, FERALA IR B, B A I S T
VIS AL 1ot 46 0 B LA B A5 8L/ B AR )
SEIFWEME ) %t SEIEAE . PRI, AR T R A
AT A W R A 0, 6 s P MR Ak 0
B, Mayer S BB SREE GCro Hk ¥ il E
T R ) S SR I LA RS 1 A
B SRR 9 YR 2R 2-F S5 TR 2. Mayer
OB R I, BBl SRR A P A (4
A-Z IO SEWAL S B @
IR | 2-FRAET TR L6 R 2 WG S5 | %
I - O 2 0 A AL
CHIBREEL RS R mAE R, | Y o
2.7 AN#E / it

NG e A T NGB e L W
JE R RZ G S, REAM R A mAE
A AT B 0Tk L L R T
&N %%%\ FEFNIAR - = AR P41 . Sommer! "'
RIS 45 % 400/ FTIR 454K, RBLZEFI K
IR SR I B 2 AR Sk, L
SRY B ORI R YY), Kalman 25 Y AF 5T
3 2o FhL T A R T A R SR R
Wy 7 P A AR 0 A 2 TR G W B T R T
Chien " 3 1o 1E 22 B0 B 5T 4 B, V447 (1 B 48 PN
SO PR BE. Mohammed 25 HF5Y T4 F 2 kb
A Rz 3 (PR ) 2B T bk, BRIl Lk
(RIAL2E R
2.8 %R

WORHE Toll A 7= A T 38 56 T2 2 R LA
A TR0 22 5, DR HC A Sh K P R RV BAORE 15k
— A R R T R . AR R B LR 7 R
Tt A b A7 UV 02> 5 B0 B A P 2
Gallagher AEUS TR IR SE I ok [ AR 2K BUBE & GC/MS FlI
GC/O A TR BN/ ASE N Texanol ¥ A A1
BRI, 12350 K 85 H BN Texanol %
SRR L, 1R IV 0 95 5 104 R 7 £ 4 7%
PRI B f . I Tk, SR 2 TR
DU A B SR . Waang 261" HOBF ST VA
T 5 FigoRl B EE A B A KUK, (L9 3 K
JRHR 2 i 70 VR AT R R B, K T RO



5054 2D 53

B 42 %

T PRERUIR RN TS 04 T T 8 1) SR Ts e 38 ok &
Al TR AR- TR RO R A
THE 2 B5. Knudsen 26 {9 BF 98 3 3 GC/0 3
GC/MS/0 B T BRI/ ASGANRR I A1 72
SRTE Y, e B5 ARES I0 SRR B A AR EL, S
SRR PR THTES | ek AR AR T RE I ROR 2 1o T
filfi AT 4232 B, FLERRTG /YA INIGIR . L
NI . O . TR H C 2. Bauer 2511 (R BF 5% 38 1
GC/0 A GC/MS/0 IEMFE T 6 FhNIE IR IR B
SRY T, A IR 32 B SR ) 5T SRR O A IR
IR LM . A TR s A R ORI SRL FRAE g R 11 2%
M| RN O & 28 LA R B g BRI T IR, Wang
TR g GC/MS/0 AT T K PR RS
BRIAEAR I SR R, & B 32 B SR ) B
D R R R B TR, AR R B B 2 3 R, A X
JE N2 S A H R 5 R BRI FUAR 3G K, H R i
B Z FAK. Maeno 21 (U HF 5% 33 GC/MS/0 %A
GC/MS/FTIR : % LR Pk BRI R K 5 4 9
BTSRRI 5-F - 1- O - 3-FR TR T 3 M 5
. 764 BRI S R KR 5 P B
aﬁ%m%@mmﬁﬁ%ﬁﬁ&miﬁggﬂf*
2,92 eklizl® | 1 - E N
e R T Tl PR B 3 100

S FLA BRI ke oA B J 700 £ S I 0 o

AT 325 AR R 4 AT BB N

M R FPCIR , FURT 52 32 S Wk AR T B 32 e Pl
(g FEBRAR A 7 . Denk 45110 (5T 3 GC/O 1
T GC/MS/0 LA BN MR | HY PN M 2 A1 A TN s
TR JSORG 77 (0 AR 35 e 2235 27 b | TR R IR 570 1)
AR EER T A A BB 4. Vera 251 BB 5T E
i A BUR & GC/MS/0 B4 T & i s v
JREREFI (0 S5 Y ), e I RS 250 o 1) 1) 4 R U5
T E R A 20 B i 7R R 7R 1 A ok Y
T2 KRR IR, B M Rk
4 T BRI T LR, TR T T 00 A i < e
HIRT 12402

BN RIS KA L RIS RO, Horb g
FEAAAL . KA RO, A R B A5 SR A TR
L. SRR Rt BN o 28 P9 4 R o o 7 A T R .
Weschler 25 2V fUHF S8 3R | 76— 5 A9 R B AR 06
WRBEAAET, S SRRV 5205 1) S L X Ay A M 11 25 B
BT HAEPES SR T LR REE
2SS NO, Fil- OH A S ARXT AR, B A4 5 5k
W T E N Bz K B B R, 5 Ak
JER VA EL , 28 NG RN R B0 . 76 % NG B G
T, N2 4 - OH & 1 W WL 42 5. Rossignol %11

I Tinel %2V (R 52 &I, TERME TR, TR R 3
P18 7P 2 T R 2 A SR R P R | A R L
L H A v e B2 B AR A M SRR 1.

3 #gg

U PR 2 SRR BB ISR 2 R e
Vi Y W T B 5 P 2 TR R A KA T
Gy . B o SR 0 R B 4
TSRS BRI UL (0 A e 4 P, 27 T
BIFE A B8 RIUA ACA SRE I 4 R s e i
) A REMA R B 7 . SR, TR G T 5
A IR SR A T HE R B i 0 R 52 3, 0 T
— 4. GC/MS/0 Bl GC/0 & BT R E N
PSR R R A )y %, 1 T LA S R
TR CR TV B | R FE A 2 Ph 2 Sk )
KB, SR SRR AR I 2 1 R S AR
BRI R VORI, B h B 2 P 2 R Y T
FHE AL T 9 T M SR MR BRE B 1
RS Y B S BIR W H  T 45 2 B ik
AR BB T [ X R, S0HT T B bl
i1 2 b 58 S ST e R sk s 1.

=

4 g/ g -

(1) RGEWHE T 12 Af G 2= P et e B 4 kLA
77 TR SR A I, IO R AR e R <
WP e = N IR T L. B, = R e i
b & G B R A R R 5F . [ T 2 X E
PR A AR H A 1E. PRI, b )32 fof R ) o
P RTE G RIS AR o A B R IE IR
MRHE | 25 RACH R L A 5 & S A R R AE
TARBRY A A, DARAS I 25T 9 TRk
15 YL | AT Yok AR EEL DA R AR An ey A%
PR AR ) n A5 58 5/ M 2 B T AR B s s
RUEAET N AN 7% 21 3 I8 1) B4R 25 S i s e A —
FRINE L RN (R A/ SAHRR ) | 35 30E AR
T8 F T s ) P T A A 9 2 T LURIBGE S48 it %%
R N R A 5 D AR R k.

(2) HTTAH S AR I, B 45 8 570 2 M 2B 45 4 L AN
N B SRR TR bR . RS G R
PR R E AR N 2 R TS Qe B AR . 1S4
Fik FREA 2 015 = N B R A Y
Ak AR, B R 52 SBR 19 I0 E (QB/T 2725-2005) Fil
R RIS RPEN I (HG/T 4065-2008 ) . 1354351l
FUE T SRR, 790 0 SR AN J5 i T ke = At
HFUREM BB R TRITN IFRUE. 1A TR
HFURARAE ARG ) BT R S A v R B SR )



10 #4

KT AR ;B N SRR MR A B SRy o S RO 7

5055

JR A R

RN A BRI .

(3) TSR o 2 1l 05 ik AR B E 5, 42

TR P (A2 T2 AIER ) |

HAL I BT AN

W BT R ST %E’iiﬁ%ﬁﬂmﬁ/'\i Nz

Ry S

e, 1 o B A SR A 2R 1

*J%#E@%Uﬁiaiﬁi”’“ﬁﬂﬂ ISk F sk B R
77 A s HUCRMIFFEIT A 28 N RS G IR 317
EIE g Ay

S 30k

(1]

Sarif N M, Salleh M Z, Nazar R. Numerical solution of flow and
heat transfer over a stretching sheet with Newtonian heating using
the Keller box method [ J]. Procedia Engineering, 2013, 53
542-554.

Krol S, Namiesnik J, Zabiegata B. a-Pinene, 3-carene and d-
the impact on air

Total

limonene in indoor air of Polish apartments:
quality and human exposure [ J ]. Science of the
Environment, 2014, 468-469 ; 985-995.

Almeida-Silva M, Wolterbeek H T, Almeida S M. Elderly
exposure to indoor air pollutants[ J].
2014, 85. 54-63.

Sofuoglu S C, Aslan G, Inal F, et al.

air concentrations and health risks of volaile:organiq’compounds

Atmospheric Enyironment,
-

(F
An assessment of indoor

in three primary sehiools[ J]. International Journal of Hygiene.and-

._.Environmenta.l -'I—liealth“, 2011, 214(1) . 3‘8—46,‘ 4 ‘.y" ’.--"

f chykuwsk.g.--'f’l,‘ D.:ymerski T, Gebicki J, et aLThL%?( gf.‘géﬁfsory
T

analysis tec}‘lrlﬁqﬁes.“{o assess the quality-6f indoor air [ §] ghtl(,dl

| Reviews if.Analytical Chemistry, 20177 47 ( 1) {8750, 4

hnvu@pnmehfIl 2007, 42(5)

_+ Fransson N, Vam‘T il D,

Skoog J. In search” of ‘the (‘Qﬂqfortahle
lndopr environment: a comparison of the ut‘hlly of Gﬁje(twe and
sub,)'ectlve indicators ©of%indoor comfort [ ]
1886-1890. _——

Bluyssen P M, ‘Cox C. Indoor environment quality and upgradmg

of European office buildings[ J]. Energy and Buildings, 2002,
34(2) . 155-162.

Han K H, Zhang J S, Knudsen H N,
novel methodology for indoor emission source identification[ J].
Atmospheric Environment, 2011, 45(18) : 3034-3045.

Rotton J, White S M. Air pollution, the sick building syndrome,

et al. Development of a

and social behavior[ J]. Environment International, 1996, 22
(1):53-60.

Wolkoff P. Indoor air pollutants in office environments:
assessment of comfort, health, and performance [ J ].

International Journal of Hygiene and Environmental Health,
2013, 216(4) : 371-394.
Wolkoff P, Wilkins C K, Clausen P A,

compounds in office environments-sensory

et al. Organic

irritation,  odor,
measurements and the role of reactive chemistry[ J]. Indoor Air,
2006, 16(1): 7-19.

Altmann J, Ruhl A S, Zietzschmann F, et al. Direct comparison
of ozonation and adsorption onto powdered activated carbon for
micropollutant removal in advanced wastewater treatment [ J].
Water Research, 2014, 55, 185-193.
Nicolay X. Odors in the food industry[ M ].
2006.

Dalby F R, Svane S, Sigurdarson J J,

acid-fluoride inhibition of ammonia emissions and simultaneous

Boston: Springer,

et al.

Synergistic tannic

reduction of methane and odor emissions from livestock waste

[J]. Environmental Science & Technology, 2020, 54 (12):

Bu:‘]‘dmg ..and -.‘_‘_.-

[15]

[17]

[18]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

7639-7650.
Rabaud N E, Ebeler S E, Ashbaugh L L, et al.
desorption GC/MS  with

evaluation for the characterization and quantification of odor

The application

of thermal simultaneous  olfactory

compounds from a dairy [ J]. Journal of Agricultural and Food
Chemistry, 2002, 50(18) : 5139-5145.
Trabue S L, Scoggin K D, Li H, et al.
for quantifying humid
Environmental Science & Technology, 2008, 42 (10) .
3750.

Gallego E, Roca X, Perales J F,

quality and identifying the origin of odour episodes in indoor

Field sampling method
environments [ J ].

3745-

odorants  in

et al. Determining indoor air

environments| J |. Journal of Environmental Sciences, 2009, 21

(3): 333-339.
ERF, KFE, Dy, :‘f A W) % B 25 VOCs S5 IRYR
AR R S KREII]. BRI, 2019, 40 (4): 1990-
1998.

Wang D S, Zhu X M, Yang X F, et al. VOCs and odors control
and development in pharmaceutical fermentation indust_ry [J1.
Environmental Science, 2019, 40(4) ; 1990 1998+~

Brattoli M,-De Gennaro' G, De Pinto V, et al. O_de{u‘ detectlon
methods ; olfd(,tomctry and chemical sensors| J9- S(g;ﬂsors, 2011,
11(5) . 5290 5322. ' i F
Brattoli M,/ Cisternino IL Dambruoso P/ R .,,eﬁ al. Cas
chromalography ana‘lys‘ls with olfactometric detection( GC—O) 4 a
useful | method@logy for (‘hemlcal characterization” of wodorous
compo‘uu.r.i.‘dsi_l Sensors , 2013 13(12) : 16759-16800, ; .
%ﬁ%ﬁij’ 7 “E% if e #%(ﬁsﬁ%qﬂﬂﬁﬁ?rﬁﬁj
SRIETHIR G RST [ L). MFEL, 2013) 34 (12), 47437
4746¢ f 7 g )

Yan L C LluJM FuHT,
between ndor lntensuy and components concentrations of odor

2013, 34 (12). 4743-

et al. Study on the relaﬁt';'r’:ship

mixture[ J]. Environmental écience,
4746.
Strangl M, Lok B, Breunig P, The challenge of

deodorizing post-consumer polypropylene packaging: screening of

et al.

the effect of washing, color-sorting and heat exposure [ J ].
Conservation and Recycling, 2021, 164, doi; 10
1016/j. resconrec. 2020. 105143.

Capelli L, Sironi S, Del Rosso R. Odor sampling:

Resources,

techniques
and strategies for the estimation of odor emission rates from
different source types[ J]. Sensors, 2013, 13(1) . 938-955.

Kalman E L, Lifvendahl A, Winquist F, et al. Classification of
complex gas mixtures from automotive leather using an electronic
nose[ J]. Analytica Chimica Acta, 2000, 403(1-2) . 31-38.

Zhang Q, Feddes J J R, Edeogu I K, et al. Correlation between
odour assessors and  odour

intensity assessed by human

concentration measured with olfactometers [ J |]. Canadian
Biosystems Engineering, 2002, 44. 6.27-6.32.
Gralapp A K, Powers W J, Bundy D S.

olfactometry , gas chromatography, and electronic nose technology

Comparison of

for measurement of indoor air from swine facilities [ J ].
Transactions of the ASAE, 2001, 44(5) : 1283-1290.
Clausen P A, Knudsen H N, Larsen K, Use of thermal

desorption gas chromatography-olfactometry/mass spectrometry for

et al.

the comparison of identified and unidentified odor active
compounds emitted from building products containing linseed oil
[J]. Journal of Chromatography A, 2008, 1210(2) : 203-211.
Cai LS, Koziel JA, Lo Y C,

organic compounds and odorants associated with swine bam

et al. Characterization of volatile

particulate matter using solid-phase microextraction and gas



5056 A 42 %
chromatography-mass spectrometry-olfactometry [ J |. Journal of [58] Takeuchi S, Kojima H, Saito I, et al. Detection of 34
Chromatography A, 2006, 1102(1-2) . 60-72. plasticizers and 25 flame retardants in indoor air from houses in

[29] Massold E, Kiihn V, Salthammer T. Evaluation of indoor Sapporo, Japan[J]. Science of the Total Environment, 2014,
products by sensory and chemical testing. Part II; comparison of 491-492 . 28-33.
olfactometric and VOC analysis[ A ]. In; Proceedings: Indoor Air [59] Cheng K C, Zheng D, Tetteh A O, et al. Personal exposure to
2002[ C]. Monterey, 2002. 261-266. airborne particulate matter due to residential dryer lint cleaning
[30] Knudsen H N, Kjaer U D, Nielsen P A, et al. Sensory and [J]. Building and Environment, 2016, 98 . 145-149.
chemical characterization of VOC emissions from building [60] Sercombe J K, Taylor D J M, Battucci S, et al. Allergen removal
products; impact of concentration and air velocity [ J ]. from hard floors: assessment of a range of sweeping devices[ J].
Atmospheric Environment, 1999, 33(8) . 1217-1230. Journal of Allergy and Clinical Immunology, 2002, 109 (4 ).
[31] Vanker A, Barnett W, Nduru P M, et al. Home environment and 716-717.
indoor air pollution exposure in an African birth cohort study[ J]. [61] Bourdin D, Mocho P, Desauziers V, et al. Formaldehyde
Science of the Total Environment, 2015, 536 ; 362-367. emission behavior of building materials: on-site measurements
[32] Wargocki P, Baké-Birs Z, Clausen G, et al. Air quality in a and modeling approach to predict indoor air pollution [ J ].
simulated office environment as a result of reducing pollution Journal of Hazardous Materials, 2014, 280 164-173.
sources and increasing ventilation [ J ]. Energy and Buildings, [62] Norbiick D, Smedje G. Aerosols, subjective indoor air quality
2002, 34(8) . 775-783. and asthma in schools[ J]. The Annals of Occupational Hygiene,
[33] Knudsen H N, Clausen P A, Wilkins C K, et al. Sensory and 1997, 41 Suppl 1. 689-694.
chemical evaluation of odorous emissions from building products [63] Huang SD, XiongJ Y, Cai C R, et al. Influence of humidity on
with and without linseed oil [ J]. Building and Environment, the initial emittable concentration of fqlxmaldgl-lydep-‘and
2007, 42(12) : 4059-4067. hexaldehyde-in building materials : experir'r;ental (ﬂ)_hé&:\“/!ati‘on and
[34] Junker M, Koller T, Monn C. An assessment of indoor air correlation [ J]. Suentlht, Reports, 2016, 6 (), dol 10.1038/
contaminants in buildings with recreational activity[ J J\. ;-‘.S(“’,ience srep23388, r -" F o
of the Total Environment, 2000, 246 (2-3) : 139-152. [64] Cometto-Muiiz J E, CamlW S, Abraham M W ngﬁl pungeney
[35] Gallagher M, Dalton P, Sitvarin L, et al. ““.Sensory aﬁﬁ‘analytical and odor of homﬁ)logdus aldehydes and LdI‘bOthC auds [ _}‘T
evaluations of palnl% with and without thanol[JJ Env1r0nr.nfnl“al : Experlmenlal B-I‘aln R Search 1998, 118(2) . “180- 188.‘-.
~Seience & Tecﬁnology, 2008, 42(1); 243-248. ./ ; _,lv" .l‘.;--"‘ [65] X10n~y J Y Wei W J, Huang SD, et al. Association between thell
[36.,} GB/T 3577‘3 20]7 AE AR R ﬂi‘]nnmlﬁi%lmﬂ emission rdte dnd tempﬂralu'h; for chemical pullu_tdnts in buﬂd‘fng_”,
[377+ QB/T 2725 2'005 }BJLEF— SRR EES]. v malena]& general cqrrelatlon and understandlng [ L
[38] | GB/T 28024-2011 %fﬂ%ﬁ?ﬁﬂﬁ:%%ﬂﬁrﬂﬂ%[s} an1r0nmdftal Seiencerl Technology, 2013, 47 (-15) 8540-
[39]./ GB/T 146751993, 7%= i &t MEH’J«J“% ﬁtt’i&fb’% 8547, i
[S] i [66] Shu S, Morrison G C. Surface reaction rate and probability of
40] CBiT 15549-1995, @E’ﬁﬁ' Tk *4(5“ %ﬂl Uil }Fiﬁﬁﬂ;’f' ozone and alpha-terpineol on glass, polyvinyl chloride, and latex
i mJ\HfJ/\IH] FikE U”[S] v paint surfaces[ J]. Environmental Science & Technology, 2011,
[41] HG/T 4065-2008 , I kT4 7 k[ S ). 45(10) ; 4285-4292.
[42] GB 18580-2017 , 25 PN AEMiRAB MR N 3 A B H: i 7 o P [67] Duncan S M, Sexton K G, Turpin B J. Oxygenated VOCs,
BERRE[S]. aqueous chemistry, and potential impacts on residential indoor air
[43] GB 18581-2009, = NAEifiRetEptrl i M BURIR IR R P A composition[ J]. Indoor Air, 2018, 28(1) ; 198-212.
YRR S]. [68] Burdack-Freitag A, Mayer F, Breuer K. Identification of odor-
[44] GB 18582-2008, %= &Mz EHFL SRR A EY) R active organic sulfur compounds in gypsum products [ J].
[ S]. CLEAN-Soil Air Water, 2009, 37(6) ; 459-465.
[45] GB 18583-2008, % NA&IMZEMEH R K v A =9 i R = [69] Mayer F, Breuer K, Sedlbauer K. Material and indoor odors and
[S]. odorants[ A ]. In; Salthammer T, Uhde E ( Eds. ). Organic
[46] GB 18584-2001, = NI B KR K E A EY) JFE R Indoor Air Pollutants; Occurrence, Measurement, Evaluation
[S]. (2nd ed. )[M]. Weinheim: Wiley, 2009.
[47] GB 18585-2001, Z N3 B Bl B4 P A EY IR & [70] Nicolas M, Ramalho O, Maupetit F. Reactions between ozone
[S]. and building products: impact on primary and secondary
(48] GB 18586-2001, z= Py2&4fi%t AR BE B AR A emissions[ J ]. Atmospheric Environment, 2007, 41(15) ; 3129-
FEWRES]. 3138.
[49] GB 18587-2001, = NG R M | HEE e A o R [71] Ruth J H. Odor thresholds and irritation levels of several
AR E YRR R [ S ]. chemical substances: a review[]J]. American Industrial Hygiene
50] GB 18588-2001, {R¥E+AMmFIH R A BRIE[ S]. Association Journal, 1986, 47(3) : A-142-A-151.
[51] GB 6566-2010, @ﬁ*ﬁ**ﬁﬁ%ﬁﬁ*z?ﬁﬁ%[ ST. [72] Nagata Y. Measurement of odor threshold value Review of
[52] GB 24410-2009, NS RL KPR SR A E Y “Measurement of threshold value by tiriangle odor bag method
FiFRE[S]. Bull. Jap. Env. Sanit. Cent. No. 17. 1990)” paper[J].
[53] GB 28481-2012, PRl B g =Y R fRE[S]. Journal of Japan Association on Odor Environment, 2012, 43
[54] GB30982-2014, FFULHKEFA T BRI S]. (6) : 401-407.
[55] GB31040-2014, jR%EE-AMnsRIH 5k A AR S]. [73] von Ranson C, Belitz H D. Untersuchungen zur Struktur-
[56] GB/T 33284-2016, NG R 1] R R R A Aktivitdtsbeziehung  bei  Geruchsstoffen: investigations in
ZJJ?TT( PVC-U) T A EY) PR S]. structure-activity relationships of odorous substances. 2nd
[57] GB33372-2020, BASHIEEEAIILGYIRE]S]. communication; detection and recognition thresholds and odour



10 #4

KT AR ;B N SRR MR A B SRy o S RO 7

5057

[76]

[79]

~effects of extrl.aﬁllive removal [ J].

8077

qualities of saturated and unsaturated aliphatic aldehydes [ J].
Zeitschrift fiir Lebensmittel-Untersuchung und Forschung, 1992,
195(6) : 515-522.

Nagata Y. Measurement of odor threshold by triangle odor bag
method [ R ].
Environment, 2003. 118-127.

Yang D S, Shewfelt R L, Lee K S,
active compounds from six distinctly different rice flavor types
[J]. Journal of Agricultural and Food Chemistry, 2008, 56(8) :
2780-2787.

Ghadiriasli R, Wagenstaller M, Buettner A.

odorous compounds in oak wood using odor extract dilution

Odor Measurement Review, Tokyo: Ministry of

et al. Comparison of odor-

Identification of

analysis and  two-dimensional  gas  chromatography-mass

spectrometry/olfactometry [ J ]. Analytical and Bioanalytical
Chemistry, 2018, 410(25) : 6595-6607.
Liu R, Wang C, Huang A M,

wood by gas

et al. Characterization of odors of
chromatography-olfactometry with removal of
extractives as attempt to control indoor air quality [ J].
Molecules, 2018, 23(1), doi: 10.3390/molecules23010203.

Culleré L, de Simén B F, Cadahia E, et al. Characterization by
odor-active

gas chromatography-olfactometry of the most

compounds in extracts prepared from acacia, chestnut; cherry,
ash and oak woods[J]. LWT-Food Science and Tec}}n(‘)logy,
2013, 53(1) : 240-248.

Liu R, Wang C, Huang A M,

constituents of Seuthiern yellow pine and China fir waod ;~the

et al. Identification’ of odorous

(18): 2115-2122. [/
Mayer F { 'B.re‘ueru. K. Material odér- oddrﬁ.rtlive (‘.nirnpbunds

| iddntified/in différent materials-the surprlsmg snmllarmes Sith

_+ certain foods, pobblblt‘ sources and hypotheses onl lhelr .d)rmatmn

[81]

[J] Indoor Aig; 2006, 16(5) ; 373-382.
y HfZA K|

/' emissions at different manufacturlng stages "6f wood-based. paiiels

[82]

[83]

[84]

[85]

[88]

[J]u Building and Environment, 2012, 47 197-204.

Baumann M G D, Batterman S A, Zhang G Z. Terpene emissions
from particleboard and medium-density fiberboard products[ J].
Forest Products Journal, 1999, 49(1) : 49-56.

Baumann M G D, Lorenz L F, Batterman S A, et al. Aldehyde
emissions from particleboard and medium density fiberboard
products[ J]. Forest Products Journal, 2000, 50(9) ; 75-82.
Jiang C J, Li D D, Zhang P Y, et al. Formaldehyde and volatile
organic compound ( VOC ) emissions from particleboard:
identification of odorous compounds and effects of heat treatment
[J]. Building and Environment, 2017, 117 118-126.
Viisdnen T, Laitinen K, Tomppo L, et al. A rapid technique for
monitoring volatile organic compound emissions from wood-plastic
composites[ J|. Indoor and Built Environment, 2018, 27 (2):
194-204.

Schreiner L, Bauer P, Buettner A. Resolving the smell of wood-
identification of odour-active compounds in Scots pine ( Pinus
sylvestris 1. ) [J]. 2018, 8 (1), doi; 10.
1038/s41598-018-26626-8.

Gunschera J, Fuhrmann F, Salthammer T, et al. Formation and
[J]
Environmental Science and Pollution Research, 2004, 11(3)
147-151.

Strube A, Buettner A. The influence of chemical structure on

Scientific Reports,

emission of chloroanisoles as indoor pollutants

odour qualities and odour potencies in chloro-organic substances
[A].
Research Symposium[ C J.

In: Proceedings of the 12th International Weurman Flavour

Switzerland, 2008. 486-

Interlaken ,

Analyticall Méthods /2018 410

éhang Y PEWei W Formaldehydeﬂand \[.QC _..__,..-'

[89]

[90]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

489.

H - JEIEEREE. (S B (M ]
B, . duat. Beflimet, 2018, 9.
Gemert L J. Compilations of odour threshold values in air, water
and other medial M]. LiZ Y, Wang K, Mao D S, et al, trans.
Beijing: China Science Publishing and Media Ltd., 2018. 9.

Buettner A, Schieberle P. Evaluation of key aroma compounds in

RT, EY,

hand-squeezed grapefruit juice ( Citrus paradisi Macfayden ) by
quantitation and flavor reconstitution experiments[ J]. Journal of
Agricultural and Food Chemistry, 2001, 49(3) ; 1358-1363.

Etzweiler F, Neuner-Jehle N, Senn E. Einsatz der quantitativen
verhaltens
Seife-Ole-Fette-

headspace analyse zur untersuchung des von
riechstoffen in seifen und detergentien [ J .
Wachse, 1980, 106 419-427.
Jensen B, Wolkoff P, Wilkins
linoleum. Part 2 ; preliminary odor evaluation[ J].
1995, 5(1): 44-49.
Schieberle P, Buettner A.

aroma properties of homologous epoxy-aldehydes,

C K. Characterization of
Indoor Air,

Influence of the chain length on the
ketones and
alcohols[ A]. In: Takeoka G R, Giinter M, E]:llgelr'K“.I-_I( Eds. ).
Aroma Active Compounds in Food: Cﬁ;s-mistryd_.‘a"r';.tq Sensory
Properties[/M |. sthmgton DC: American Cheml(,dl Society,
2001. 109- 118. ‘ S =
Hodgson A I, Wooley J D Daisey J M. lessloyé of volatile
organic (umpounds from new' carpets measured inja large-aoale
1 ..IAII' & Waste, 1993 43(%.) . 316-
24. | Y o " Iy
Morrison G C,Nazaroff WW. Ozone inlerdctions with cdrp‘é-t.._-_‘
%P(‘onda&y emissions of aldehydes[]]. Env1r0nmental Sciencé &
Technolog;f,‘: 2002, 36(1'0) 2185-2192. K )

Schieberle P, Grosch W. Potent odorants of rye bread“"";rust-

environmental ehambei

differences from the crumb and from wheat bread crust [ J].
Zeitschrift fiir Lebensminel—Un.t.ersuchung und Forschung, 1994,
198(4) : 292-296.
Nagy G Z. The odor impact model [ J]. Journal of the Air &
Waste Management Association, 1991, 41(10) : 1360-1362.
Fang L, Clausen G, Fanger P O. Impact of temperature and
humidity on chemical and sensory emissions from building
1999, 9(3) : 193-201.
Villberg K. Volatile organic compounds in LDPE films and air
during extrusion coating[ J]. Tappi Journal, 1998, 81(8) . 165-
170.

Wypych G. Handbook of odors in plastic materials (2nd ed. )

[M]. Toronto; ChemTec publishing, 2017.

Hodgson S C, Casey R J, Bigger S W, et al. Review of volatile

materials[ J]. Indoor Air,

organic compounds derived from polyethylene [ J ]. Polymer-
Plastics Technology and Engineering, 2000, 39(5) ; 845-874.
Zobel M G R. Measurement
polypropylene packaging films at low odourant levels [ J ].
Polymer Testing, 1982, 3(2); 133-142.

Guth H, Grosch W. A comparative study of the potent odorants

of odour permeability of

of different virgin olive oils[ J].
1991, 93(9) : 335-339.
Hopfer H, Haar N, Stockreiter W, et al. Combining different

Fette Seifen Anstrichmittel,

analytical approaches to identify odor formation mechanisms in
polypropylene [ J 1.
Bioanalytical Chemistry, 2012, 402(2) : 903-919.

Sanders R A, Zyzak D V, Morsch T R, et al. Identification of

8-nonenal as an important contributor to “

polyethylene  and Analytical  and

plastic” off-odor in
polyethylene packaging[ J]. Journal of Agricultural and Food

Chemistry, 2005, 53(5) : 1713-1716.



5058 A 42 %

[106] Bravo A, Hotchkiss J] H, Acree T E. Identification of odor- [116] Bauer P, Buettner A. Characterization of odorous and
active compounds resulting from thermal oxidation of potentially harmful substances in artists’ acrylic paint [ J ].
polyethylene[ J]. Journal of Agricultural and Food Chemistry, Frontiers in Public Health, 2018, 6, doi: 10. 3389/fpubh.
1992, 40(10) . 1881-1885. 2018.00350.

[107] Strangl M, Schlummer M, Maeurer A, et al. Comparison of the [117] Wang Q F, Shen J, Shao Y L, et al. Volatile organic
odorant composition of post-consumer high-density polyethylene compounds and odor emissions from veneered particleboards
waste with corresponding recycled and virgin pellets by coated with water-based lacquer detected by gas chromatography-
combined instrumental and sensory analysis [ J ]. Journal of mass spectrometry/olfactometry[ J |. European Journal of Wood
Cleaner Production, 2018, 181 599-607. and Wood Products, 2019, 77(5) ; 771-781.

[108] Piringer O G, Baner A L. Plastic packaging; interactions with [118] Maeno S, Eddy C L, Rodriguez P A. Identification of
food and pharmaceuticals (2nd ed. ) [ M]. Weinheim: Wiley- compounds responsible for an off-odor in wet polyacrylate
VCH Verlag GmbH & Co. KGaA, 2008. 41-42. superabsorbent polymers [ J ]. Journal of Chromatography A,

[109] Belitz H D, Grosch W. Lehrbuch der lebensmittelchemie[ M ]. 1999, 849(1) ; 217-224.

Berlin Heidelberg: Springer-Verlag, 1982. [119] Denk P, Buettner A. Sensory characterization and identification

[110] Mayer F, Breuer K. The influence of processing conditions on of odorous constituents in acrylic adhesives[ J]. International
plastic material odor [ A ]. In; Proceedings of the 11th Journal of Adhesion and Adhesives, 2017, 78 182-188.
International Conference on Indoor Air Quality and Climate[ C]. [120] Vera P, Uliaque B, Canellas E, et al. Identification and
Copenhagen, 2008. 495. quantification of odorous compounds from adhesives used in food

[111] Kang G, Seo HJ, Yun M J, et al. Method for removing odor of packaging materials by headspace solid phase extraﬁgion and
artificial leather and artificial leather manufactured using the headspace  solid  phase microextraction couplé'a- to- gas
same[ P]. US Patent: US 9828572, 2017-11-28. chromatography-olfa¢tometry-mass spectrometry ['_,L}‘r‘ Analytl(a

[112] Sommer C. The role of musk and musk compounds=in the Chimica Acta, 2012 745 . 53-63. f i
fragrance industry [ A ]. In: Rimkus G G ( Ed. );__.- Series [121] Weschler/C _]' Car%law N Indoor chemlitry[]] 'Enz}mﬂm?ntal
Anthropogenic Compounds: Synthetic Musk FraganFes in the Science “and-'Techno]ogy,lZO]S 52(5): 2419- 24;8 J
Environment[ M]. Berlin, Heidelberg: Sﬁringer, 2004 1-16. [122] llifﬂii“! %fﬁnp XK, A &UﬁLWEﬁFM VOE’ @‘

[113] Chien Y C. ﬂ\_{éiiiat“ions in amounts aﬁd potential sources” of s j(m};f E'Q"H [J]. Et{jﬁﬂ-%, 2018, 39(2)+478- 4.‘-_92

~volatile organfi‘ chemicals in new cars[J]. Smencé of lhls TptaT‘ Chen I' L Ce Y L, LiuY Cu., et al. VOCs emission from motor
Env1mnme:'nt %007 382(2-3): 228-239. o ""’-‘ vehlcles An Chma andjits 11’hpaa on the almosphenc envlromrrént

[1143 Mohammes“l"S A 'Madhan B, Demissie Bt-‘A etyal. l}?umex [Jl. Env1r0nmenial Sgience, 2018, 39(2) : 478-492. &

abyssmwus(mekr‘neko) Ethiopian plantimaferial for preserva?tlon [123] Rosgignolf (S, | Tinel® L, Bianco A, e al. Atmosphe'ric
.+ of goat|skins: approach for cleaner leather manufactJre [T1]. photochémislry at a fatty acid-coated air-water interfacé‘f] 1.

: Joumal of Cleaner Production, 2016, 133 y 1043 1'052 y Science 2016-, 353(6300) :1699-702.
[115‘1’ W-ang D, Yu H, Shao X, et al. Dlrect and p(}t_ﬂ‘ntlal k [124] Tinel L, Rossignol S, Bianco-‘A, et al. Mechanistic insights on

J assessmenf of exposure o volatile organic compoundb for, prime

reﬁ!eptor associated with solvent coneumptmn[ J]. Environmental

Pollution, 2018, 233 501-509.

the photosensitized chemistry of a fatty acid at the air/water
interface[ J ]. Environmental Science & Technology, 2016, 50
(20): 11041-11048.



HUANJING KEXUE Vol.42  No. 10

Environmental Science (monthly) Oct. 15, 2021

CONTENTS

Continuous PM, 5 Composition Measurements for Source Apportionment During Air Pollution Events CAI Fan-tao, SHANG Yue, DAI Wei, et al. (4575)
Orographic Influences on the Spatial Distribution of PM, 5 on the Fen-Wei Plain ~ +xtereeeeerereeensenenseee +++ HUANG Xiao-gang, ZHAO Jing-bo, SUN Cong-jian, et al. (4582)
Characteristics and Health Risk Assessment of Heavy Metals in PM, 5 Under Winter Haze Conditions in Central China; A Case Study of Huanggang, Hubei Provinge — «+:+ervesreesesseennenees

..................................................................................................................................................................... LI Xing-yu, MAO Yao, CHEN Zhan-le, et al. (4593)
Concentration and Reactivity of Carbonyl Compounds in the Atmosphere of North China HUANG Yu, CHEN Xi, WANG Ying-hong, et al. (4602)
Characteristics of O Pollution and Key Precursors in Chengdu During Spring HAN Li, CHEN Jun-hui, JIANG Tao, et al. (4611)
05 Source Characteristics of an Industrial Area in the Yangtze River Delta Based on Boundary Observations — «+r+vesreeeeereereresneeeeens HUANG Qing, HUANG Yin-zhi, ZHANG Shan, et al. (4621)
Characteristics and Source of VOCs During O Pollution Between August to September, Langfang Development Zones ++++++++ ZHANG Jing-giao, WANG Hong-liang, FANG Xiao-yun, et al. (4632)
Coating-derived VOCs Emission Characteristics and Environmental Impacts from the Furniture Industry in Guangdong Province +«++++++++ ZENG Chun-ling, SHAO Xia, LIU Rui-yuan, et al. (4641)
Response of Air Quality to COVID-19 Lockdown in Xiamen Bay = +++-veeeeessessesssmssnsnsinminnininisinssn e XU Chao, WU Shui-ping, LIU Yi-jing, et al. (4650)
Similarities and Differences of Valley Winds in the Beijing Plain and Yanging Areas and Its Impact on Pollution «e-veeeseeresserssesenennsssennens WU Jin, LI Chen, MA Zhi-giang, et al. (4660)
Characteristics of Atmospheric Particulate Matter Pollution and the Unique Wind and Underlying Surface Impact in the Twain-Hu Basin in Winter =«+eserereeresremenenennieneninniinenn

ZHU Yan, ZHAO Tian-liang, BAI Yong-qing, et al. (4669)
Conversion Characterizations of Sulfate lon and Nitrate lon in Particulate Matter from Coal-fired Power Plants +-«+sesresveeeesenenenninenenninnenns YANG Liu, HE Qing, SHENG Zhong-yi (4678 )
Water Chemical Characteristics and Influence of Exogenous Acids in the Yanglze River Basin ««+eeceereevsevssssenersiniiniisiiniiin. WANG Qi, YU Shi, JIANG Ping-ping, et al. (4687)
Effects of Land Use on Nutrient Concentrations in the Inflow River of Lake Taihu, China =+«+«sssereresessssememimmimniminininin. LIAN Xin-giao, ZHU Guang-wei, YANG Wen-bin, et al. (4698)
Diversity of Zooplankton and Niche Characteristics of Keystone Species in the Weihe River Based on eDNA  «eeeeeerersesssenenensiiiienenn LIANG Dong, XIA Jun, SONG Jin-xi, et al. (4708)
Occurrence, Distribution, and Ecological Risk Assessment of Pharmaceutical and Personal Care Products in the Aquatic Environment of Sanya City, China -+ REN Bing-nan, GENG Jing (4717)
Screening of Priority Pollutants and Risk Assessment for Surface Water from Shengjin Lake «+:«+xeseereerersererensssnenensininennininnens GONG Xiong-hu, DING Qi-qi, JIN Miao, et al. (4727)
Long-term Changes and Drivers of Ecological Security in Shahe Reservoir, China :tovessesseresserersisminensiiininninen YANG Wen-hin, DUAN Wen-xiu, CUI Yang, et al. (4739)
Seasonal Variation and Influencing Factor Analysis of Antibiotic Resistance Genes in Water Supply Reservoirs of Central China «««+seeseeeeeerees ZHANG Kai, XIN Rui, LI Kuang-jia, et al. (4753)
Geochemical Characteristics and Driving Factors of NO5-Type Groundwater in the Rapidly Urbanizing Pearl River Delta «+eeresveeereeeeeresees LU Xiao-li, LIU Jing-tao, HAN Zhan-tao, et al. (4761)
Spatial Hydrochemical Characteristics and Controlling Factors of Surface Water in the Yancheng Area «veesesrerrereesesenenennincnens WANG Jian, ZHANG Hua-bing, XU Jun-li, et al. )

Identification of Dredging Depths Based on Sediment Vertical Distribution Profiles of Total Nitrogen and Total Phosphorus and Their Adsorption-desorption Equilibria
............................................................................................................................................................ ZHOU Ya-ting, CHEN Xing-hong, LI Li-ging, et al. (4781)

Role of Borate and Phosphate Buffers in the Degradation of Organic Compounds in a PMS/Co® * System: Influencing Factors and Mechanisims «++e+eveseevsememsensemiiiinie

............................................................................................................................................................... WAN Qi-gi, CHEN Zhu-hao, CAO Rui-hua, et al. (4789)
Degradation 2,2',4 4'-Tetrabromodiphenyl Ether by Activated Peroxymonosulfate Using Magnetic Biochar Supported a-Mn0), — +eeererereseseseseensess LI Xin, YIN Hua, LUO Hao-yu, et al. (4798)
Characterislics and Mechanisms of Bacteriophage MS2 Inactivation in Water by UV Activated Sodium Persulfate ~«++xeoveeseveeereeeneeee ZHANG Chong-miao, YANG Hao-ming, WANG Zhen ( 4807 )
Adsorption Characteristics of Phosphate on Cerium Modified Water Hyacinth Biochar «+:+=sesseseressesnesssssnsinmnininnnisne WANG Guang-ze, ZENG Wei, LI Shuai-shuai (4815)
Removal Efficiency and Mechanism of Ammonia Nitrogen in a Low Temperature Groundwater Purification Process LI Dong, LIU Meng-hao, ZHANG Rui-miao, et al. (4826)
Speciation and Ecological Risk Assessment of Heavy Metal(loid)s in the Municipal Sewage Sludge of China GENG Yuan-meng, ZHANG Chuan-hing, ZHANG Yong, et al. (4834)
Meta-analysis of Microbial Communities in the Activated Sludge of Wastewater Treatment Plants Under Different Climate Types «++++++++++ YANG Si-hang, QIN Ze-sheng, LIANG Man-chun (4844 )
Partial Nitritation and Anaerobic Ammonia Oxidation Synergistic Denitrification to Remove Nitrogen and Carbon from Domestic Sewage +-++eseereeseeresssserenenienenensininensnnee

» QIN Yan-rong, YUAN Zhong-ling, ZHANG Ming, et al. (4853)
Cultivation and Performance Analysis of Simultaneous Partial Nitrification, ANAMMOX,, and Denitratation Granular Sludge «++++sseseeseserererenenenne ZHOU Feng, LIU Yong-di, LI Wei (4864 )
Application of Various Methods to Extract Microplastic from Typical Soils in China »«+«ssesseseeseesesimsenensininenenninneinenens ZHAO Xiao-li, LIU Zi-han, CONG Chen-yu, et al. (4872)
CHEN Liang, ZHANG Xi-ying, TANG Qi-liang, et al. (4880)
)
)
)

Evaluation and Sources of Heavy Metal Pollution in the Surface Soil of the Qaidam Basin

Content and Ecological Risks of Heavy Metals in Soil with Different Land Uses in a Rapidly Urbanizing Area LI Meng-ting, SHEN Cheng, WU Jian, et al. (4889
LIU Fei, YANG Ke, XU Ren-ting, et al. (4897
Carbonized Apple Branches Decrease the Accumulation and Damage of Cadmium on Apple Rootstock by Reducing DTPA-Cd in Soil +++++++-- DENG Bo, XUN Mi, ZHANG Wei-wei, et al. (4908
Accumulation and Health Risk of Heavy Metals in Cereals, Vegetables, and Fruits of Intensive Plantations in Hainan Provinge «+eeseeseeseseserenenmiemnenns
................................................................................................................................................... YANG Jian-zhou, WANG Zhen-liang, GAO Jian-weng, et al. (4916)
Correlation Analysis among Environmental Antibiotic Resistance Genes Abundance, Antibiotics Concentrations, and Heavy Metals Concentrations Based on Web of Science Searches —«++++++
MIAO Sun, CHEN Lei, ZUO Jian-e (4925
+ ZHANG Xiao-hong, TAO Hong, WANG Ya-juan, et al. (4933
Effect of Manure from Different Sources on the Leaching of Antibiotics in Soil LI Bin-xu, ZHU Chang-xiong, SONG Ting-ting, et al. (4942
Analysis of the Traits of Nitrogen Metabolism Pathways for Several Forest Soils in Eastern China ««+v+rereereeererreremresiennennncinnne LU Xue-li, ZHAO Yong-peng, LIN Qing-huo, et al. (4951
Denitrification Rates and nirS-type Denitrifying Bacteria Community Structure Characteristics of Bulk and Rhizosphere Soil in Spring and Summer in the Alpine Wetlands
of the Qinghai-Tibet Plateau LI Yu-gian, MA Jun-wei, GAO Chao, et al. (4959)
Microbial Community Structure of Soil Methanogens and Methanotrophs During Degradation and Restoration of Reed Wetlands in the Songnen Plain ««+«esserseeseserenseienienensniniinnnnn
.................................................................................................................................................................. WANG Qiu-ying, WANG Na, LIU Ying, et al. (4968)
NAN Zhen-wu, LIU Zhu, DAI Hong-cui, et al. (4977)
LUO Lu-yun, JIN De-cai, WANG Dian-dong, et al. (4988)
Community Distribution of the Rhizospheric and Endophytic Bacteria of Phragmites australis and Their Limiting Factors in Iron Tailings +«seseereeseeressemeriermnienniinis
CAO Man-man, WANG Fei, ZHOU Bei-hai, et al. (4998)
++ ZHOU Hui, SHI Hai-bin, ZHANG Wen-cong, et al. ( )
YU Hai-yang, SONG Kai-fu, HUANG Qiong, et al. (5021)
(5030)
(5037)
(

Selenium Geochemical Characteristics and Influencing Factors of Paddy Fields in Du'an County, Guangxi »+++++++

Pollution Characteristics and Risk Assessment of Tetracycline Antibiotics in Farmland Soil in Yinchuan

)
)
)
)

Characteristics of Bacterial Community Structure in Fluvo-aquic Soil Under Different Rotation Fallow «w+cxevereeeveesereens

Response of Photosynthetic Bacterial Community to Cadmium Contamination in Paddy Soil

Effects of Combination of Organic and Inorganic Nitrogen on Nitrification and Denitrification in Two Salinized Soils

Response of Yield, CH, and N,0 Emissions from Paddy Fields to Long-term Elevated CO, Concentrations

Effects of Feedstock Material and Pyrolysis Temperature on Dissolved Organic Matter in Biochars :+eeeseeeressressscnnsnniinin YAN Dai-hong, MA Ya-pei, SONG Kai-yue, et al.

LI Yu, ZHOU De-cheng, YAN Zhang-mei ( 5037
+ ZHANG Wan-zhong, ZHANG Peng-yi (5046 )

Spatiotemporal Variations in Atmospheric Urhan Heat Island Effects and Their Driving Factors in 84 Major Chinese Cities «+++++++++=+++++

Research Progress in the Odorants and Their Emissions from Indoor Building Decoration Materials



	1.pdf
	封面
	中文目录


