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Mechanism and Research Progress of Microbial Remediation
of ChromiumContaminated Soil

YAN Xiao —dan, LIU Wei — guo, SHI Xue —feng, HAN Bao —lu, YE Ming — qiang
( AerospaceKaitian Environmental Technology Co. , Ltd. , Changsha Hunan 410100, China)

Abstract: This paper summarized the behavior and transformation of chromium in soil. The mechanisms and influ-
encing factors between microorganisms and chromium were investigated. Combined with the latest research progress
on the chromium bioremediation technologies, the development suggestions and prospects of bioremediation technol-
ogy were proposed.
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BT 5 F

http: //hjkxdk. yies. org. cn 2019, 38 (3% 1)

CN 53 -1205/X ISSN 1673 —9655

E 3 P PAHs 8975 IR RAG 3T R

BeE, BE

®, BEE"

(L TEENAERY R, =rg 2T 6784005 2. FEZINIRELEIGG, Z /e #2117 678400)

W OE: MRTRELEZSHKTRE (PAHs) FEGRFR SRS E (PAHs) e95 A4 s O&E
e Ema S 05 % (PAHs) 6954, 2k %2 FPARFEKTF; Q. i, K&, REFRE
Bz 3375 (PAHs) FHEBRAPE, BEEFTERT, BERRGESKAKE; QER—AMFRLRX, K
A RRR, WRE LE P L2 5R (PAHs) #9F£ER%mE, mARRE LEAAT $3K5)1% (PAHs) #7F

RLBEEEZF, BET XSGR (PAHs) 353 LGB E K.

MRS E M - ARSI RE G,

MG A MAEMG A Y - A

KRB : SRR, LRFE; BRGE; AR

hESES: X53 MHEARERD: A
0 3l=F

£ 3 55 #&  ( Polycyclic Aromatic Hydrocarbon,
fa % PAHs ) , J& B AP sP A L EZRER A Bl
WaEY), wfhz, B 3E. 5% 150 RELEY.
WM Z Ik (PAHs) 208 RN HR AL
¥, HAS0E. Bum, B, EERENTE
O (TARC) (1976 4F) I XS L 56 sh W) A 20
YRS WA 94 B, 235k (PAHs) &
15 Ff o 2591 (a) BB — DRI FME AL 2L
Y, HEUEMEMRSE, & BUE k2 0I5 ke
(PAHs) 1% ~20% , #§C# LIAIE (a) BEAEN
ZWTFIEIRE

Z¥I5ke (PAHs) FHRIEA 2 B, HAREM
NN ARIR R KR A . R KR AR
W AE BRI R TR TS 9 N TR A5 & Fh
WPRE (AN Aol RIRASE) « ARbE, 4R1U
Lo HA 5 Bk A S ) AN 5 R BRI IR T
PRI Y5 g o FETPEAHLIRALE . BABEFIIR
T2 PAHs S B ZAHERR . 90% LA b HEmHC )
W5 PAHs il 5 R e AR R,
el PAHs Je BB MBELEIE o

ZII5IE (PAHs) X N MH Sl A 1) #0223
FUEfEH . PAHs X ARG H 32 B2 AE T
EME K. NKBIALT 23555 (PAHs) 1554 H)
Wik, AR avERE M . HAME RO

Yk B . 2018 =10 -22

TEEFIA . whaxid (1984 -), B, LAk, TR,
NG NES . TSR T AT

WEEE . 2R

XEHS: 1673 -9655 (2019) &1 -0007 —05

FERAMUSTETEM F PR AL, S 5 A2
o, 4. Gl Bidx, Y0 I E A K A
4

255 (PAHs) XFHREEH)T5 Y e et A 45
[ T A1 1) B R PR BE I/, S Ry 28 1) s X £ 45
TG YL, BEXT 2 FR ke (PAHs) Xt 310
Y, PR RREZAEEEM, mERM TR
ZWWEE TR, PHEmfE i 2 2 H )58 (PAHs)
Xof 395 Y AR R HLEE . A HORIE . PR R
FIXBNZ A58 (PAHs) 15 4% T35 00 4 25 XUES
KT LA B B 95 e ol (9 AR E A o B B
RS 7 10 EZAEZ /)58 (PAHs) 7E -3 rpiT
MEBE I .

S o N SN PP 2= 28 R A DO A E e N B AR
2 I7kE (PAHs) X+ 3175 Yok R . 4
AR A T 2058 AR, P 2951
(PAHs) 7E S s sl TIFZ R, —
s B IPIR T 23054 (PAHs) 7E3K[E L3
(A5 Y s I ka4, IR [ - i 2 3555
f& (PAHs) {50442 14 Hix o

ARIO AT AXS Z A5 k% (PAHs) 15 YLK
15 YR s A G SR O F S EAT T g, DI 3R
ERF IR L rh 238054 (PAHs) 175 44 (n]
PR AL
1 BRETEHREAFTE (PAHs) BITHRKE

PrEeApsk [ NV E R E b 20y
$& (PAHs) (975 Y b A7 T K i i 337 08 A DAl
R ZEREH, EERRR (US EPA) #ER 16

_7_



F3FEAFEFR http: //hjkxdk. yies. org. cn F 38 H&

A1 2019 F6 A

LRI Z 305 %% (PAHs) 15548, 7EFRE
A AN [RI R B Mgl A ok, ELARS R R
W . S MR 2% Maliszewska — Kordybach #E 1 1) £
W58 (PAHs) 7E + 88y e f2 B 19 43 25 #r
WES TR 7 14 22 DX LA R 2R F 0 98 s IX. - 3
HZ Ik (PAHs) J& T/ EMT5 4K Flhn:
L, R, dest. B, EITSX 208558
(PAHs) 7¢ £ 3 19 73 & & ik 5] 1000ng/g LA
B VTR Ay L 2385548 (PAHs) (Y
TG )@ P ARG YUK, SFH & 801 Ing/g 775
FRIL=AAU. IDAR . WL, b, AL SN S
ZWF51E (PAHs) 78 3 (1 35 & m # AL F
600ng/g, JRIFMIGYACE "5 Fuk . VURAIH
SR Z e (PAHs) 7 LI -3 5 &
7E200 ng/g LIF, JBIGIGYKF 10, Bt |,
T LR 2078 (PAHs) AU RLTE 2000 4F 5
Ft 4 (34.9~171 ng/g) PG RERZ, A
FT 2003 4, FHEHHEPLHITE (PAHs) [
AR R 3 4%, BRI L 2
Wk (PAHs) W5 QLR BE iy a Sonmr . &
kv, fERE, LEPEZHITRE (PAHs) 1R
G fE 0.83 ~ 146689ng/g, V-3 & & 1F 3.98 ~
56883ng/g, BT 4 MGYOKFE L U G Y
SN LR RCRL S O = SR Y G O | VR LY/ 3
o i HIRE M Z 5 (PAHs) 375 Yk F
FERAPRITY.
2 HETEDSTEER (PAHs) HHRSFIKR
2.1 WoEH

— RO, 3T B Tl X R SR 1 b X R A b R
Fr ) Z2 850 (PAHs) (35 YK 25 F 1L
X, Al X R e 28 X, T L3 i 30 X i T AR
XU F R R S R T A R ik, AL
MR, M Ll X 2l T LB R
TV RN A R A CHE RO B A o X M Tk X
ZIH R (PAHs) 15 YL iy is YL i n o5 4L X 3™
B, FEERM L I N 7oA . LR, AR
Tl NS B AN A A7 K T
2.2 R[A] SR X T Y2

EFRE, AR LEAMHT 2385574 (PAHs)
e B WA RN ES . UREME TR, £
G NI RIERAGHEX . W EEX . BX LA
g+ EFFHREN, HESREZHTR
(PAHs) WREEAE ik 4 A DX IR vk 2 30 328 ik 19 42
P, M EAE 4 DA LER XS, FEEARIRNZ
R 8 P

WI7ke (PAHs) L EBZINT e (PAHs) # LA
MR —E R 4 K2 T7k (PAHs) &
Sl Tl O BT o LB AR, AR, 3 IR BT Y
e BT, RIEBUMI XL, 23
Jike (PAHs) RELH T KB IR RET M2 7.
FHBEE AR T THEA TS, RBUATE LM 2
Ik (PAHs) MW BEA LR M Tk X >
X > JE RIX > KU X > Ol T, DAL 2 A5
DO RIG Shxt 3 23057k (PAHs) e
ARKAIFE o
2.3 AFEHHZHITHRE (PAHs) KA

FHEA X 2374 (PAHs) & 45
oy & o A A AL, R 238557 %2 (PAHs)
F M LIPS RN R . 27
(PAHs) RY¥REAfE AL . AP B~ i
ARABEZRIESE, AR 23857k (PAHs)
oA R S B A DS AR AR . AR
TET R ZHI7IE (PAHs) TR 4 A5 3,
ForpeE S BB L Bl , HUORIERZEE . i
RT3 R Z 355748 (PAHs) R 3
R4, JE. 2R, REARIFL . SEE G
Ko FFEMIX HEP W ZIFTTIE (PAHs) 2R
5 HE, MRIX FEOE <4 PR,
2.4 PAHSs {3 A 2 H 2R

Brtde f SR 2 305k (PAHs) HYH) 3
W EtE Rz oh, 23078 (PAHs) BRI AR 35
W EL N Z 397k (PAHs) A8 58 1) o A 45
E o KT =AU BRI A R
LT 2370 (PAHs) A& HEAT X HE AN
OB, R R HER 2387k (PAHs) 45 i
AR R A TG P PR 2E T | 5 IR s B . IR R
S, Horb, TS IR A S BRI 3 X DX T 2 35T
k& (PAHs) Iy ATMRKEM,
3 REZHFTR (PAHs) EXEHHSHAE

ERE, Z¥I7k (PAHs) iy — 2 1
A, LR E 0 ~ 100em {5 [, £ 3 I7 ke
(PAHs) ZopAife +ERIE (0 ~20em) KERIZ
(20 ~40em) , —feZ 3 I7ke (PAHs) &tk 42
RN AR S, YRR =40em 1,
Z¥I7ke (PAHs) A5 b3 ) 25 B R ZH LRI 3
HREEER T2 BANEAITR (PAHs) R
ST M B LHERIZ, FEURNOY IS LA PR
e M, R F 2R I R IE Uk R 1T
¥, WO T KE TGS, S 3 h 2357



http: //hjkxdk. yies. org. cn

23 PAHs 6977 £ IRBAS IR ek

(PAHs) WA HAEBMERARE, £54 11
PSR, 23970 (PAHs) HfbPERT . H8EHsh .
WA SE, MIMEFF 23555 (PAHs) 78
SRR AL+ A
4 HBIRFR (PAHs) SRETEMEEITER

ZIF55 (PAHs) HAKEMLE, ¥l - K
ST R B B A, Rl B - RO fr) 5 T
., BTUA, BHEEZII5E (PAHs) B EZEIA,
HEPIAR 22 AT LA IR - e P 9 2345552 (PAHs), M
i AR RN TR . R LLGER, R&HEA
EBERT N e R i T, B2 2 305 18
(PAHs) 54y + 30 E & J7 B 5 52 2 i 2
K

iz 230558 (PAHs) 1534 TR B R
FEALT 3 M. OWMWIEE . HYEE R CHZ
JOE TR A | o St L AR o B A A 1y 2o B
B s Y ) Bk, BRI AR AL X ER
BERER/N, RIR AT ERLERIR . QB A,
FIEPAAEF 2 NMANET . L . R R SR A L
IR, BT AT LR A o il A L R T
. QMY - MEYHKABE., HYEa LK
i, HAR R NG R A K SR T R
I, ol Rl D A DL 0 ) AR A S
4.1 HEPER

VFZ BF e B, MW AT LB B £ 3% 35 k&
(PAHs) J54efy 32 . X EEREF K. OHY)
HE L EERKREZHITE (PAHs) KA LA
Yy, IFHAE A AP RBA RS, £
B CAE PR N W B X 23805 48 (PAHs) £
R M B 25 0, Edwards ) 25 AR ] 437 %
INEEAT TR S C — BRI S v A B WF ST
RS TR RAEE SR, I A0 B R RfE
TEACHIRZE S, BEE el AR, BUWAIHE &=
BRAETHYIAILR, AR A
AR . e 4 AR I T IR 4GS,
HBEFE T 7 AR P AR KL - A RGP
B, QR ZR A A K E R f s
AR, SR T RUE A S g, TH
MRS BT in 7 234 055 (PAHs) IR
R, ORI A A BIFSE S PR AR 2R AT LA
YT YE, BT EZ IR (PAHs) 5 1%
MAEIEE . ORI R AE L He 25— Fi s
AR, L E R A IS, i AR BRI
s FRAVRR et R 205 (PAHs) #

R BRI R, R AT AR AR
HeRARIS . R TRINZ TS (PAHs) o).
4.2 WMEYBRE

WA 2305k (PAHs) B)Jr=UA 2 Fir,
— MR 2 I IF k. (PAHs) Ay ik — i) RE I8 Ak
B H—MEZ W7 (PAHs) 5 HABK A HLY)
Ak A

PTEEAE, ANAITX 2 Z 3058 (PAHs) 554K
TR RE PG AT R R TS, i )
Kefi Z2 3005 ke (PAHs) B0 W0 A 1R B0 T
Pseudomonas ., FEM M T3 R )& Beijernckia . £1BRH
Rhodococcus . 2f i #F & J& Bacillus . %R H &
Corynebacterium . 43 # #1B Mycobacterium , "<, Hi g
HEiJ& Aeromonas . i F K H J& Nocardia . T & &
Flavobacterium . Wi ZH & Cyanobacteria . N\ J& Vib-
rio, IR JE Micrococcus %5, HIJE, T w0
ZW 5% (PAHs) PLcka e iy HMERE R, 17 HL &L
YRR R L, T REEME IR, WOR
FHRHETAT . BOMPCABCEIRRE . s a4
PIERETEAIE
4.3 1Y) - WUEIRGIBEE

LA 2RI (PAHs) {5449 L3R
Y - ARG B R C IR R R. X AT
R0 R T DL ARG S RN W18 S 0 R 45
B, PRHEAE ) AR PR A PTG Q) R BFSE R
W, YHEMEYAEAER, MEEYIR 2805 (PAHs)
(I R A 203 T LA P 31 2% ~ 4. 7% ) o P Ak
MR 5, BRSNS A B, SR RO+
EhIEMEE RAB R, JF HRE FAe 3]
BEMRHIELEREAE, DIRIE R, BRBER Y
BT AR EE , BAE S h ERIEE R A (17 O
SRR A ZAE ) I BOSORR 3R5 JE R VEXT IR,
FPIN I RO i R, DAY IR T
ARG B, ST S T R T IR Y R
it I HTAE )RR BRI Py i) SEA PR R T LA 0
BRI RA LIS Y. XY, e —A
HER SRS EAREE . S B SR A,
RS EFEN AR SRR . WREEKTE
VFZAEPIRIAL b, GRS B A ) 10 2 A A e ik 1)
EAe, o UGB A 2R E A RERE A A A LTS
YW mMTAAAE AR, BB TS Y A
A R AT R L R U B
# T ZHIFIE (PAHs) HYRERE .
5 &g

HHiG, FREEX LD ZHITRE (PAHs) 1Y

— 9 —



F3FEAFEFR http: //hjkxdk. yies. org. cn F 38 H&

7)1 2019 %6 A

TR B EXIRE 2BUG T —Lept i, (HIEfR
Z TR A T HE— T

— e B — o s 3 R 2 3R 07
(PAHs) 975 e LR B0 I &, L8 vh 2 307 ke
(PAHs) 5 3Bt PR 7EAR 2 [ SN0 & et S,
rsedER, RTHRELEP LG (PAHs) [
KL A (TR SR N, (FURAb A — S X
RAATVARIE; T35k, EEXTRE P 237k
(PAHs) RPRIRI R AAERR T BL, 2307k
(PAHs) ARIE LT L35 e REE R 22 IR H Sk
BTk, LR 207 (PAHs) BYXUE P
AR T ESMIARIE, 45 W E A SR L 2 FR Tk
(PAHs) Misyeiss, BRSO HErT & FE 1k
B2 T5 %8 (PAHs) {55870 07 I5 IR
MrbnifE, —oEEsRfL R E P 27k (PAHSs)
ARG AL 91 DLRGs Qe il I E . 3
I ZIR Ik (PAHs) SPOKESIM R, 3%
RENRAH . TBRMAK T i — R IR
A2 R AR A 5 P A0 ) o 5 0E B2 W 1A
L TGS A2 AR A e e AR A it 3 o B A Ak
TP ZITE (PAHs) BT RLEE, 5
VA AR T e il i 5 n] A wRkb I B 2 AT 7E 1 05
T SER IS A A o =R B IR ] LS 307
k& (PAHs) J50ER3REE 2% 2 AR R L BUR . 41
XFESNZ ZHT7E (PAHs) ¥5 58y 50 Bl ik
MHOR, BRI 2 2309588 (PAHs) {55
LT, eS| TRt AR IE mAL
HHEOR b, @S — B S B IS A R IO Ay AT
FeHE 2T kE (PAHs) {5404 BEATHOARHE 1,
XTHEIRE 27 (PAHs) {55 1 e 35
S PR R RBORAR R B

T - Y B ERRX ZHI7E (PAHs) )
BESEE NAMIETE ARG RIS, HAT, X7 e
SR ZIPTTEICR . B2, KREBBTEH R
JEAL TR B, R LR A S PrRER s
EARUAGE, FEIEH N T - MY IR R R
Feo FEE, TSRKBETIREM . LEYEA
Pz PRI SZR I T G 5E LA R IR RA7AE 15 e )
AR 5 S 22 18] R AR ELATE PR 15 S8 S A28 S ot
A AELUS BT s — IR SR ER
23 I7ke (PAHs) (9182 R L5 19 B 5% 5
TR BESR A XTIRTT SR AL I T B R AR R 2345
k& (PAHs) WIS QB M0TSE, BE s Jertfe
SRAGAR T =R ARSI A REA T ST IR ] RE ML 3R

SRS SEBR IR AR R R — 2, DLDRIIESE IR 25

RAEH RIS
BE K

(1] ar &, AREBL IR T Tl A= 7 X e B 30T J A X+ 3 v
PAHs {53 fiE [J]. 35358, 2005, 14 (1):6-9.

[2] Barth J A C, Steidle D, Kuntz D, et al. Deposition, persistence
and turnover of pollutants; First results from the EU project Aqua
Terra for selected river basins and aquifers [J]. Science of the To-
tal Environment, 2007, 376 (1/3) . 40 -50.

[3] Ahn S, Werner D, Luthy R G. Modeling PAH mass transfer in a
slurry of contaminated soil or sediment amended with organic sor-
bents [J]. Water Research, 2008, 42 (12): 2931 —2942.

[4] Simmons R N, Mcguffin V L. Modeling transport effects of perflu-
orinated and hydrocarbon surfactants in groundwater by using micel-
lar liquid chromatography [ J]. Analytica Chimica Acta, 2007,
603 (1):93-100.

[5] Maliszewska — Kordybach B. Polycyclic aromatic hydrocarbons in
agricultural soils in Poland: preliminary proposals for criteria to e-
valuate the level of soil contamination [J]. Applied Geochemistry,

1996, 11 (1/2). 121 -127.

—
=)
[

LI Xinghong, MA Lingling, LIU Xiufen, et al. Polycyclic aromatic
hydrocarbon in urban soil from Beijing, China [J]. Journal Envi-
ronmental Science, 2006, 18 (5): 944 —950.

[7] Ping LF, Luo Y M, Zhang H B, et al. Distribution of polycyclic
aromatic hydrocarbons in thirty typical soil profiles in the Yangtze
River Delta region, east China [ J]. Environmental Pollution,
2007, 147 (2): 358 -365.

[8] Yin Chunqin, Jiang Xin, Yang Xinglun, et al. Polycyclic aromatic
hydrocarbons in soils in the vicnity of Nanjing, China [J]. Chemo-
sphere, 2008, 73 (3): 389 —394.

(91 T35, MRS, Zen. VEIREH 0 X Ak % + 2495 1%
R R B [T]. D HRNHE ), 2007, 23
(2):71-75.

[10] Zeie, XUSCHT, Waiss, 4. PREhif kX R)2 1P 25

F e (PAHS) (1. SFHERHAE %, 2007, 27 (4): 667

-671.

fiasid, Bk, B, 45 RIL=M X EHOr e 5

BZWFTE— V. SR DR L3 b 23R 97 SR 1 15 etk B0

B JCUARAT [J]. LR, 2008 (2) . 234 -239.

B, Foue, WA, % BREIRHRE, TRZE L

MZHIF R (PAHs) M Al [J]. B2,

2007, 27 (11): 1909 -1914.

[11]

[12]

[13] Zhu Lizhong, Chen Yuyun, Zhou Rongbing. Distribution of poly-

cyclic aromatic hydrocarbons in water, sediment and soil in drink-

ing water resource of zhejiang Province, China [J]. Journal of
Hazardous Materials, 2008, 150 (2): 308 -316.

[14] Zhang H B, Luo Y M, Wong M H, et al. Distributions and con-
centrations of PAHs in Hong Kong Soils [J].
lution, 2006, 141 (1). 107 -114.

Chung M K, HU R, Cheung K C, et al. Pollutants in Hong Kong

Environmental Pol-

[15]
soils; Polyeyclic aromatic hydrocarbons [ J ]. Chemosphere,

2007, 67 (3): 464 —473.



http: //hjkxdk. yies. org. cn H3E P PAHs 6975 KBRS IR ek

[16] Sun Na, Lu Chengang, Gao Xiang, et al. Distribution and source EAMBSRN [J]. B S5RF T F4, 2016, 32 (4):
of Polycyclic Aromatic Hydrocarbons (PAHs) in Soil of East Qing- 687 —690.
zang Plateau [J]. Environmental Science, 2007, 28 (3): 664 [26] Edwards N T. Uptake translocation and metabolism of anthracene
- 668. in bush bean ( Phaseolus bulgaris L) [ J]. Environ Taxical
(17] 2ok, HwiE, FAek, skibok, ZR400T. PAHs fE3R [ 1+ Chem, 1986 (5): 659 —665.
BT R BRI HESE [J]. Ecology and Environmen- [27] =8, XA, Mg, 5. (14) -CIEE Y - kiif
tal Science, 2009, 18 (3): 1176 —1181. -ERR -] AT B AL V] NAAESE
[18] Nadal M, Schuhmacher M, Domingo J L. Levels of PAHs in soil i, 2001, 12 (3): 451 -454.
and vegetation samples from Tarragona County, Spain [J]. Envi- (28] BRI, 27 %%, K0, 2. fhisg LMY R BRBUE SR
ronmental Pollution, 2004, 132 (1)1 -11. WSy [J]. HeRFEFRR (ARF#R), 2005,
(197 A%, ubs, H i, & Wi Dol iy h £ 45 (6): 784 -787.
W54t (PAHs) 920 [J]. Wi R2e2fd (R 524 4y [29] Low — molecular — weight organic acids enhance the release of
Bl#RR) , 2005, 31 (4): 374 -380. bound PAH residues in soils [ J]. Soil & Tillage Research, 2015
[20] i, E24%, B, 55, KHHX 3L 305 ke Ae Sl i P iy (145) ; 103 - 110.
oA AR AE [J]. R EE Rl 2E 224k, 2004, 24 (2): 286 [30] Narayanan M, Dads L C, Tracy J C, et al. Experimental and
-290. modeling studies of the fate of organic contaminants in the presence
[21] BA#r, 5%, Wi KEHIX +5A HLBR R R PAHs 44 of alfalfa plants [ J]. Hazard. Materials, 1995 (41); 229
mar A (1], BEREDIGT, 2005, 18 (4): 79 -83. -241.
[22] skbgle, £227, Wi, 5. Kb IX AL - 350 T 2 305 e [31] WZAE, &k, KAP, % REEXZHIFRTG 5
PTG RAE [J]. HPRAbeA, 2004, 24 (5): 562 -567. AR BT [J]. fOLFRER=2 40, 2005, 24 (3) .
(23] B, JEE. A RREEYBEER [1]. £5% 498 -502.
Zki, 2006, 25 (6): 716 -721. [32] EBG, Moest. BN L EAmBR e (1]
[24] Patryk Ohszczuk, Stanislaw Baran. Polycyclic aromatic hydrocar- RS, 2001, 17 (1) : 56 —59.
bons content in shoots and leaves of willow ( Salix Viminalis) euhi- [33] Meharg A A, Cairney ] W G. Ecotomyeorrhizas extending the ca-
vated oil the sewage sludge — amended soil [J]. Water, Air, pabilities of rhizosphere remediation [ J]. Soil Biol, Biochem,
and Soil Pollution, 2005 (168): 91 —111. 2000 (32). 1475 -1484.

[25] BRI, jAIeft, @ EAE. A4 2 My S AL 2 9105 115 YL iy

The Pollution Status and Remediation Methods of PAHs in Soil

HAN Jin —tao', PENG Si —yi', YANG Yu - chun'”’
(1. Dehong Environmental Protection Bureau, MangshiDehong 678400, China)

Abstract: This paper briefly summarized the current PAHs pollution levels and PAHs distribution characteristics in
Chinaand introduced three remediation methods for polluted soils as well as the future scientific research needs. The
results showed that most of the soilin China have been polluted by polycyclic aromatic hydrocarbons ( PAHs) , but
most of them were of medium and low pollution levels. PAHs pollution in Beijing, Shanghai, Dalian and Tianjin
was much more seriously, which would cause a great ecological risk. In the same study area, PAHs pollution in ru-
ral, suburban and urban soils gradually increased, and the pollution of PAHs in different kinds of soil was also dif-
ferent. Phytoremediation, microbial remediation and phyto — microbial remediation of polycyclic aromatic hydrocar-
bons (PAHs) contaminated soils were presented, among which, plant — microbial remediation indicated more effi-
cient effect.

Key words: PAHs; soil pollution; soil remediation; current status
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Research Methods on Organic Acids in Root Exudates

ZHONG Zheng — yan' , CHEN Bing — fa’, SONG Yan — hui’, MA Li’
(1. Yunnan Deshan Environmental Protection Science & Technology Co. , Ltd. ,

Kunming Yunnan 650034, China)

Abstract: Root exudates include low molecular compounds, high molecular compounds, and primarily carbon —

based compounds. The organic acids secreted by plants are mainly acetic acid, oxalic acid, citric acid, malic acid,

tartaric acid and succinic acid, which regulate cell metabolism and provide nutrients for the rhizosphere and micro-

organisms. The study of plant root exudates of organic acids has important academic significance for understanding

the rhizosphere effects of plants. This paper briefly described the methods of collection, separation and detection of

organic acids in root exudates.

Key words: root exudates; organic acid; collection; separation; detection
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Research Progress of New Materials for CO, Capture

HUANG Tian, LI Yang — ming

( Yunnan Environmental Monitoring Center, Kunming Yunnan 650034, China)

Abstract: With the development of the global economy, a large amount of fossil energy consumption has leaded to

a sharp increase of CO, content in air, which would resulted in a serious environmental problem, the global “green-

house effect”. This paper summarized the advanced technologies and concepts of CO, capture at home and abroad

in recent years and introduced its characteristics and advantages over conventional capture methods.

Key words: greenhouse effect; CO,; capture material ; new material ; summary
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The Status of Aquatic Ecosystem and Countermeasures of Yunnan

YANG Yu —hua', YANG Hong —fu', DUAN Yan - nan’, ZHANG Wen - 1i*, WEN Rui'

(1. Kunming Institute of Environmental Science, Kunming Yunnan, 650032)

Abstract; The status of aquatic ecosystem of Yunnan province was presented from the aspects of water ecosystem,

water resources, and water environmental quality. Countermeasures were pointed out involving in conducting the

basic study of aquatic ecosystem, framing local rules and regulation, preventing the construction of environmental

protection mechanism, perfecting new standard, and strengthening public environmental education.

Key words: aquatic ecosystems; situations; protection countermeasures; Yunnan
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Analysis on the Establishment of Ecological Compensation Mechanism
in the Gaoligongshan Nature Reserve

HE Jian — hua
( Nujiang State Construction Project Environmental Audit Acceptance Center, Nujiang Yunnan 673100, China)

Abstract; Based on the analysis of the biodiversity value and the problems of the diversity protection in the Gaoli-
gongshan Nature Reserve, this paper proposed countermeasures to solve the dilemma of the difficulties of protecting
the biodiversity of the Nature Reservebyestablishing an ecological compensation mechanism. The mechanism could
cover the following measures, defining the subject and object of the compensation, strictly identifying woodland
property system, building highly efficient management organization, collecting money through multi — channels, in-
troducing project compensation; actively applying for the support of international foundation, and establishing the
special foundation for the nature reserve. Additionally, the ecological service value needs to be calculated to set up
the ecological compensation standard.

Key words: nature reserve; biological diversity; ecological compensation; mechanism; Gaoligong Mountain
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Countermeasures on Further Improving the Establishment
of Ecological Civilization in Yunnan Province

LI Qing — hua, WANG Rui - bo

(Yunnan Institute of Environmental Science, Kunming Yunnan 650034, China)

Abstract; The requirements of top — level design of the construction of ecological civilization were analyzed. The
exploration and practice of the establishment of ecological civilization were summarized. The problems in terms of
mechanism, technology, and basis of establishing ecological civilization were presented. The countermeasures on
promoting the practical effects of ecological civilization were put forward.

Key words: ecological civilization; establish; problems; countermeasures; Yunnan



F3EAFFF http: //hjkxdk. yies. org. cn 2019,

38 (3%1) CN 53 -1205/X ISSN 1673 —9655

5 B T A% B i

AR T 2 IR R

B &, %XERE, EHE

( BT PR TR o0,

W =
AR IFARE I L\ e e X &
B, xR A

KR b, ARERE; AL AR 2

hESERS: X820.1 kARG : A

S+ A T L AT AL BB A4S R SE SRR R

Bl Eiesa AP 2, S r 5w
FIP 2z rsd s o B shal (5 2Lk A8 7E—E 1
JCR BB X, BB EE L, 5
SIS L 2 BT (5 B —FP IC&k G . bl
EHRTHARMWERE, BaEElh e sionRERE S L
ez —.

ER T 5% 2013 42 12 7 4 H i EN = KEfE
BERMUL T =5k TDD (TD—LTE) R, MU,
W E R (S IE A 4G L, 2014 4R 7 A, H
W= K Rz g/, Bl fEtFE &R
TrHERE R ARAR (DT “RIEA
A7) o RIS R IR K I HESE T Bl {5 B
gt g TR OGS R R Y A i,
[ R T 45 FRSTAEME AR 0 . P22 )5
LT 8 S 5 W) 8 0 25 PR RS B R, AR SO A TR
T % ol 3 {5 30 0 H A B DR S A7 AE ), 4
H AL 500 H AR EL AR e, Rt
5 T AR SR, BAE A RS Bl A PR
T AR LSRR,

1 EAWHENEBEEEEZIZIKREFEEREE
L1 @i . o). 2L

AR, B E A SRR H £5 AL
o ET RS S, S EWOR T 25 (E A
il A R v, Rl A A A R A A ok S R e
R L EUGE R . LR T ],
A R T R BT TR EAG O e s, 2016 4 1
H 10 H—2017 4£9 30 H, haz3styldi%mi 5

RS H . 2018 -07 - 12
EZ RIS WfE (1983 —), 4, BEpiss A, Mi--AFs 4,
TR EZMEIABE R PEAL . IR P % T AR

FEu sk b ORI R SEA X AR, iR BT

=~ B 650021)

IHEIKRBJAT TR, 2T B aTAsE @ X F A £ 5

S A% A sk ik bk S oy

NXER/S: 1673 -9655 (2019) 11 -0034 -04

WEERmAR G A 12 A, A R RS S £ Sk v

22288 4>, Hrfrr A gk 16634 4>, o[ 1 E

HE3l 740 A, T E LS SR 4914 A ARYE LI

BEECRZAF ST AR nT L, BR 2013 4R 52 A7 RE

NIRRT 2 T SO BRSO, 20142017 4R
T P B Sl 5 Sl SRR B A B

A

7000

6000

5000 -

4000 -

3000 -

2000 -

1000 -

0-

20134 ‘2014513 I20155]3 l2016ﬂ3l 20174F
Bl BEEAW2013 2017 HEBBEEHNE
Mo alyi 5 Hk vl 3 o 10 H R, AR 7R T X
LB Ak . DIRWTOAG], sk, B
BT I DU IXCE I, S, AR P R
R BROE e ROR, ZT . BRI, R
T BAER () XAYREuh @i TRt fe g B 4
B, BBl {5 R 1 A H 5 )R
= IRE E R RS B £ W 2% Rl H A2 KTk
BSOS R ) PRSI EA TR, A iR O 4%
AR, AR Y R L 28 = 3L, [l
FEAEA )iz & 1 T TRl — Sy B i A 1S DL o AR
W H A e BRI 5, AR BT 3058 AR
VA PO FAR RSl R H BRI ST, =
iz 5 T A B XU Bl 22 ) I Ik R R
15722 4>, b SCLL AR [ 8% 2l i) J6 ik 2 ol o L
K, 2y Ikl SR 84.94%



http: //hjkxdk. yies. org. cn

RO TS BT R AR T RARST

N~

3000

2500

2000

1500

500

Kox oKW om X omom X X
RS R RN X
Mom & E @i R oE

X X om m X X X x|
$ I B oo 8 & & & &
HOE W om R OE K KX
e

L o® =

2 5 K 38

& @® o5 T Ik

=

i e 7 Ml el XA LU R T 21X

B2 201320175 BT RSEBEEENBZEHERENHE

L2 Ry e g . HRZE | A% R HE

% sl 5 vt J Tl R 5 ot , R ekt
AROL T T R X, R R 2 AR RN X
B BERE . A KR UR ISR Y H AR, X
Sl L B PR OB BORAR DR R X ] L PR 1
SO R/ NE R Vel (i — IR 25 B R . BFFEaR
WY, Rl i 15 5kt L T 5 S 0 T L BRISE A R M RN
WHZLL TR 55—, REQTr, &
W RERIMEANAR . Tr i HEm e 1 k) &
SRS AL, SR PR E TR T S A S
Flo 26—, MEHYy. JEul B b i s B B2 R
HLURE R R K-, P R AL A et A Pl B AN ] Y
WL . RBOR ST AT RE ARl B, I
554, B2 S ECRMBAEAE E S0, 8
=, WS R WS B AL A OKF B —E Y
Wi, SR WILEIE W i TARR R B, A5 B3y
1 e iR N 12 o o WA B N e
SR EILs R BRI B S U R B
A S FERTI A e TR B AR R IR B
AR TARZXEL, XTI B IR, 22—
— SR R R IR AR | U
B XEUR R | B R SR H
14 B T S 2 M — TR IR AT 55

f=1

PR BEAS Bz E M HE (B, R 4R A
H IR L i gsa s 71, %3, Bod., d
B RENEEREFIRARERS . A1 P
TG Bl R B, fE 2017 4E7 A 1 H
ZHI =R E R R 2 2 RAUE [ 3R 5
BHFRI] LA oA L T H PR W AN R i SR
TR AR S . FERAR G gL R, 2
TR A2 ) B AR B AE B AR AN TR] L BT AT
XA LR Bl 1) ) B R B OC A L BB AR H AR
DX L P o A BDR AT I 2 AN 5 R
NSRS SN U PNVIE 7 PIE S8 /AN
HAL, A ZROR IR, RS A
AEIABEOR H AR . XS L 0 5 i A BRAR S 07
.
L3 R BoRfe s, A8 BMER I

Foi H R R R A R,
e T @Bt ikl Wi, WatE
ZIT W, FEEEIH R X
LEAR LR RE S RS R R A BT T, I 5y 50
PRAF R R B, ERRION: O .
2009 4F, mEIEIRIT KAT T LA K TIN5 24
HLREAR S RO H PR AT BRI, A, &
A B Bl AR ST PR B A H L, TRl



Ry A FF) hitp: //hjkxdk. yies. org. cn

%38 &

7)1 2019 %6 A

ZHT, o TR A, R EOR E
FINRPE, & is B R TE AR R AR B H
XGRS, WA R BMR R,
BOESE A DO AL B AR E R RS DR A K
Ao QEEHE AR, FEEREBO R, ATRES AR R
SRUNCE SLE S ST NS GRS
{ELZ B TR S IR i A7 72 S 15 0 368 41 3 52 B
[, BRSBTS B AR R, R B
FRITHEAT I A i A R B R I 0 R AR AR
W, AR T IR R Sk A ROk
o RVARUL, PREGAEFART X SR 1 H B A
EHTARHSER, AT REANIWT, TR
MOH T RFSEE, i TEWEIALE, HATX
S R EL AR A AR AR Z AL
L4 AT AR FXETE

el hk— BRI AR 4 R B AMER, fEL
AR BB PR R H el s iy 4%, A
GEN5ER T FEL R0 S S5 A S R I T = AR 5 51
TETCARTRAS T A% Sl Ll PEREXE 1 )80, sl R A
ASFIAESE B RIHEE T . ARZAH DL N B/ AO
il A T B A T S PR X B REAR SAS T i
PRAG LS R L R IR, ORI 51
18 B T DL SR 3  AR BRI 5tk BE i 55 5 LR
W 18 5 o 19 2R A 7Y
2 BHEHBEWMBEIMREETEFIES
2.1 NI PEERALT AL T H R

H ATz P 8 B TR 55 i R PEPLA S 202
X, HohaNRaItg 25 %, A E R I
177 Ko 48 BN JG— SR 42k ol L i i 4 0 H 34
g, 2016—2017 4 B WA T 3R B T REPEAR Ao
SRR 12 ARl et H SR B A R i R A
SIRIERLAL Zht i) 6 Sl 0 SR 22 R B S M I S Ak
NG AT B B 58 i, P RS RN DL ik
iz, sl iIndab N R T e, #
i ae R A UIPSY/ASSi I EPSYNCIDNIAEIA € = T
(77 AT TAE o T2 A B3 sl F A B3 % 30 H
P 3t JRL  ABUR R L IXIPREBAR | i P (R P
FORGANE . ATk, A HEE T B0
FIERESCOE S IS . 2w . Aol e AN 2
PR B EOR S I, AITTINOR 1 Sl 1 i
FIERORAS PR ME FE
2.2 B HLRI R

AW PR T O 1OV B A R A R
BV, CIT IR A 2Rl B 99 AT A A

BRI o S S R BT AT DX R
DX I PR 55 7 5k 43 BT S R 55 5 ) O 4 T B R S0
7, TEILAJEE BRI A0 I ZEHEA TS, B S 1
R RIS 0 A AR B0 R Rt IR RS . E AT
T Sl B BT 196 2 o) = A ) A 1 S
B, = KIZERITE R T oK TT e B a3 £33 J
R B LRI FRE LA
2.3 eSS EBOREE R

S I E FRITSCLE B R 2 = KiE
BRI E B AR BRI B S R
WM, IRV SCARXT bk A7 B A BB PR R O
ARG, 5 IS b R 5 R R SO A AR —
B PR S T S AR T, R R
]
3 IEREBTIERMEEEHIEEIL

Wil G E PR TN 2R A B4 36
(FRBHRIIA S 44 5) 2017 47 A 1 HilZIF
WaHEAT, Mo <RI W0 H S 3 43
R Bk CBcE”, R HER
A CHEVBCIR F PR 5 0 50 R A R BN )
(FMAETRAHE 41 5) HEATHICR R L
SV H PR T AT AL iz B iR T s, (1
I 2 T F 14 2 5 65 0030 1 1 A L M0 B A i e
T A X o0 88 i 3 1 ) B0 A5 PR o )R L
I

S, PR B Rl U R R R B R R AR
P BRIV EREAE RS Sl 1 90 4% W01 BT 5 0 4 ol
BRI A, A F TR B A i) JE AR R A B
DR, AT E L . R GURX | R
I DX I B B i B I AR B VR I
TR R L R X R ek R
Ly ok L X IR A Sy T HEA T A LR,
T L 19 % 5 B R4 2 ] g P

55, SRS R IR AT, B
HE B AL IR R, TEERER, s
5 M PR B 1) 22 ) YA S, AR i
B URAEIEZAE T, VRS R o, FR e IR hE
1, S R WA WA AR

B, GABIERAEI . ES . HL
PRI A5 R AT L e, AR TR B e e K2k
WY, REMBE. W, 5 MU 2 ] i
B, AR A U s X A ARSI, TS
ISIRBETE, A RS ol Bkt e il

SEDU, SERMG . 1E TR R S



http: //hjkxdk. yies. org. cn

RO TS BT R AR T RARST

FEMAL T, S RIBERELRER. THEHR
XPHNE AL T, LR E AL R S, AR
Xof HoA 3 15 12 78 Al I R ikl B R S S e S5 97
HEE, URARTEAGS BRI RA REIS, X
B @B R RS 2, LR A RS SRR L
TEIE R AT
4 NG

Bl & sOy R EE SRRz —, =
TIBE T 4G 28 LAY S R AR B 22 W) A4 A
ST, N2 B Sl i AE e 0 B R T HILIE Ak
1o AN SCI BT B BT 25 RS Sl £ Sl PR R A
FUTAESUIR, BAFEsr 1 H Al g i b A7 e il n)
LA R A8 B b I A RE AR o ZELCEERE |-, BERG Y
GREEMLAN . RESR. BHE . WS
T, MAAT 22 1 Kk Y AR, AR SR M AR

A BOEWRHIE (1], HODERIELAR YT, 2009, 25 (4): 57.
S, EICRE, BRUE. B S A5 Lk i PR A B AR B
Bk IR (1], WEWB A5, 2016 (1) 149
-153.

FIO. B TRENE (GRS IR RN [J].
R TR AR SHRMEM, 2016 (4): 26 -29.

A, WM, EOCE. IR LRI ERPE TAR BUR 5 x5
WEge [V, T5RPRATEAR, 2015, 28 (5): 20 -23.

ZEE PR, SRAEAR, XM TR R A R A B AR R e DA B
RS TR (1] BUCRERE, 2015 (4): 34 -40.
PRIGEORI . FRETORIP AR A 44 SR UL H B IR PR 2>
REHZFE [Z]. 2017 -6 -29.

HIGORI. FRR AT 41 SR H R R ID R G R
FIINEE [Z]. 2016 -11 - 16.

I, MM, EICIR. IR DI ML B PR R A7 A ]
BRAL [T]. FESEWITH, 2016, 38 (1): 44 -46.
K, GUHEA, M7, . Bl fFREER A RS 5

WT]. PERSEE TR, 2015, 25 (4): 28
i, _31.
S 3k [10] #FE¥5. W1 WIS o1 3m £ Sk ol o 7 5 S /K X PR B A L 1

(1] SRRy, Hl, HamsF, 2. BoolifE ik o o i i S i == 3 EmE s [J]. HEESRE, 2017 (4): 178 -179.

Study on the Environmental Management of
the Mobile Communication Base Station in Kunming

YANG Qian, ZHI Guo - giang, LI Tian —fu
(Kunming Appraisal Center for Environmental Engineering, Kunming Yunnan 650021, China)

Abstract; The current situation of the environmental protection management of the mobile communication base sta-
tion in Kunming was studied, and the existing problems in the construction of the base station and the difficulties in
the environmental management were analyzed. The countermeasures and suggestions were proposed from the aspects
of promoting environmental planning impact assessment ( EIA) for the regional base stations, strengthening localiza-
tion management, and strictly locating the base stations and so on.

Key words: mobile communication base station; environmental management; difficulties; countermeasures; Kun-
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Research on the Supervision and Management of Auto — monitoring
Facilities of Pollution Sources

LV Na

( Yunnan Institute of Environmental Science, Kunming Yunnan 650034, China)

Abstract; The development and requirements of the related policies of the supervision and management of auto —
monitoring facilities were analyzed. The various responsibilities of the different environmental supervision and man-
agement authorities were distinguished. The authorities should train their staff to ensure the implementation of the
facilities. In an addition, the enterprises that illegally discharge pollutants should be strictly penalized.

Key words: pollution source; auto — monitoring facilities; environmental enforcement; supervision and manage-

ment
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Study on the Prospects of Green Development of Printing Industry in Yunnan

LIU Tie —bo
( Yunnan Provincial Information & Press and Broadcast & Television Administration,

Industrial Development Center, Kunming Yunnan 650034, China)

Abstract; The present status of achieving green printing industry in Yunnan was investigated. The new problems
resulted from the development of green printing were analyzed. The new era of green printing of Yunnan has come.
The development path of green printing has been proposed.

Key words: green printing; transformation and upgrading; present status; prospect; Yunnan
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Impacts of Setting off Fireworks and Firecrackers on Air Quality
of Jurong City during Spring Festival

LI Jun
(Jurong Environmental Monitoring Station, Jurong Jiangsu 212400, China)

Abstract: The concentration changes of SO,, NO,, CO, O,, PM,,, and PM, 5 in the air quality of Jurong city
during spring festival were analyzed based on the auto monitoring data. It indicated that the concentrations of PM,,
and PM, 5 were greatly impacted by setting of fireworks and firecrackers.

Key words: set off fireworks and firecrackers; PM, 55 PM,;; air quality; impact; Jurong
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Cause Analysis of PM, . and PM,, under Typical Pollution Weather Conditions

HUANG Shao — xiang', GAO Ming’
(1. Nankang District Environmental Monitoring Station, Ganzhou Jiangxi 341400, China)

Abstract: The pollution data and meteorological parameter data in the target area from Oct. 8th to Oct. 19th in
2018 under the typical pollution weather conditions in autumn and winter were collected in order to reveal the corre-
lations between PM, . and PM,,, the change rules of daily concentrations, and their distribution characteristics with
the changes of wind direction and wind speed. The pollution cause of PM, ; and PM,;, would be overall explored
combining with the spatial location and industrial allocation of the study area. The results showed that they were sig-
nificant correlated. Therefore, they probably came from the same type pollution sources.

Key words: typical pollution weather conditions; PM, s; PM,;; correlation; change rule; pollution cause
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Impact of Different Precursors Reduction Ratio on Ozone in Zhuhai

DING Bo - hao, LAI Li - fang
( Guangdong kedilong Technology Co. Ltd. , Guangzhou Guangdong 510308, China)

Abstract; Based on the data of meteorological field and emission sources in October 2014, the ozone concentration
changes at different sites in Zhuhai were simulated using a three — dimensional air quality model with 40 different
regional NOx and VOCs emission reduction scenarios. Generally, the relationship between ozone and regional pre-
cursor emission reduction at different locations in Zhuhai was various, indicating that ozone pollution in Zhuhai was
a regional problem, but the sensitivity of ozone to precursor emission at different locations was different. The east-
ern sites needed more precursors’ reductions to achieve the same ozone reduction rate than the Western sites. The
greater the VOCs: NOx reduction rate, the easier the ozone concentration in Zhuhai would drop. If the reduction ra-
tio of VOCs: NOx was 4:1, only 5% reduction of NOx and 20% reduction of VOCs emissions were needed to reduce
the ozone concentration by 10% . If the reduction ratio of VOCs:NOx was 2:1, the ozone concentration could be re-
duced by 10% only by decreasing the emission of NOx by about 15% and VOCs by 30% . Therefore, to control o-
zone pollution in Zhuhai, the control of VOCs in the Pearl River Delta should be strengthened.

Key words: precursors’emission; ozone; scenario analysis; Zhuhai
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Exploration and Practice of Pollution Control on
Dust from Construction Site in Shanghai

CHEN Xiao — ting
( Shanghai Environmental Monitoring Center, Shanghai 200030, China)

Abstract; Dust from construction sites is a vital source of particle pollution in cities. Based on an analysis of the
current situation of pollution control on dust in China, and combined with the experience of Shanghai in dust man-
agement, this paper expounded on the experience of dust management in Shanghai from the aspects of function
management, regulations and standards, law enforcement requirements and on — line monitoring. It put forward the
establishment and improvement of supervision system through on — line monitoring and Internet of Things as well. In
order to provide references for the environmental management of dust pollution in different places, a supervision and
control mode of dust pollution involving environmental protection management departments, industry management
departments, construction units, operation and maintenance units, third — party supervision and control units and
the public was formed.

Key words: dust; environmental management; supervision system; treatment mode; Shanghai
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Analysis on the Marked Problems and Countermeasures of Road
in Comprehensive Improvement in Rural Environment

YIN De —zhi, ZHANG Fu - ging

( Yunnan Institute of Environmental Science, Kunming Yunnan 650034, China)

Abstract; The roads in rural villages have played a vital role. The mixed and disorder roads system has brought
difficulties for implementing environmental protection projects. The problems of the roads were presented. The sug-

gestions on promoting the construction of the roads were put forward.

Key words: comprehensive improvement in rural environment; road construction; problem; countermeasures



Ry A FF) hitp: //hjkxdk. yies. org. cn

2019, 38 (3% 1)

CN 53 -1205/X ISSN 1673 —9655

F AT AL B BN AT R

5 R My 4 AR

BiRE
(T E IR W, AR Ei& 652599)

W OE. RERNAABRTADAFEEGER, ARBEETEATHE RS, RIRT S ANFTEE
PP SRR R4 (1) WEEFERE (COD,) . A (NH, -N), &8 (TP), &R (TN) x34h#
KFRLBATIFN , BIHHT, NALTERTHERTUANHA L AT FANBTRY, ££7F
RATAERAEHE, BRFS NP ARGEEKREREARFRLEGEY, L P Lb ARAFH R

A

KB : NI KRIBEGRN Tk FRET; A

HESES: X824  XEIRE: A

PEALTA TR [ e R /K IIA | e R B R K
IR FEIC N PRV N R I/ K 1T R R A TT R AR
1084km® , 235 X A K/N AW A 103 5%, Z4F
PR 16723 5 m® o PEAL# 2 = T &
2 E PRI AR YA, BT A
SR AN BRI T , IR B YR bR SR
b, MR BRFCHEEAE] 1 IARIER
o TEWNAKBUG Y o Bl e, Hpsak
TR AT IR 75 G ) 32 B 3 a AT AT R R T A
4, AT ) AR B SRR 25 S R S B DDA 5%
PR A AT TR P 775 SR 0 T 7K B )3 B
KREE, MAHAF WA 2R K S
JURBL, JEREAT AR K AT 2545 10 BT A SEAS
TAE.

XEHFS: 1673 -9655 (2019) &1 -0062 —04

1 SRR E
L1 FEE R

PEAlT 32 AW A B2 ] AR, T
BHATEF 103 2%, Hp RZA 17 84 i
T, HAKE R AR A, Ak
T 17 5 EBABIRRCAASK A% BH A
P VBV L PR W I 3l SR 4R 17 2% SE 2 AHIAT I KA
KA s B AR AR AW T, A
A K, RS A 2 TG0 R AT B .
L2 optiik

T AR R B RRE it 1) S0 50 2 43 W 4 R
] 5% i % 7K B 5 I o 00 DR 0 0 £ 55 Ok 4 =
(l171) #AT, M ARERIT (GB3838 - 2002 Hf
FOKABEFAEFRUE o

x1 KREEERITTE

W6 R W T IE
AR R R AR AL (GB/T11892 - 1989 /K i % FR R 45 A I 52 )
i e (HI11914 - 1989 JK T A2 55 A 2 T35 IR Eh T4 )
SR { HJ535 -2009 JKJf AT PR M0
R0 { GB/T11893 - 1989 /K5t EABERYIIE FHIRRBL /MGG )
B (HJ636 —2012 7K i LRI S BRPEAT G BR B T A 55 04 6 E RE TR )

1.3 WIS ) ok T A (TN),

ARSCAE 114 S 00 5 0 Sy 8 T EL B B 0 o
2017 4F 1—12 4 1 XeALE) 17 4 £
T I AE SR, BT SRR U BB AE AT
AT SRR S AR R ER AR A (Ly,) o fB5
A dE (COD.,) . A (NH; -N) | BB (TP) |

Wk H . 2018 =11 -01

2 RBHEHUTMTTIE
TLIRAE KIS K BN o, ARSI S
Qerenl, LRAEHIET PN THEEOMY . iR T
EROFN MZE SR B PUE RO 7 ik
IKIBHEREAH R . WO = X1 1X2 (X3 )
e X1 ORISR X2 R e i SR A2 A IX



http: //hjkxdk. yies. org. cn

RAT AN BN T RIT R DA

[ PR AL R AL S s X3 D g Qe ] 1, HOK g
B A AR

X1 X2 = MAX (X1 Xy, X1 Xy, XL Xpups s
)’
R XL Xy, XL Xy, XL Xoun 645 2B
S A E S0 45 bR 0 5 T K BT
B MAX SRIBUITA SN PF 4 16 b 14 B 1R 0K BT 4
B m
3 BENERS5SR

2014—2018 4 5 4~ L2445, Bl B R £ 45 %
(Ly,) . feFi B (COD., ) . Z A (NH; -
N) B (TP) . BR (TN) mli%E, 4
VAL A T R 3L A S B I 0 A0 N Ak
JRPEA 0 22 05, AR 3 T AL I O R H AR R
MEOR, DL ZR A & 15 Qe 7 1919 YL fe ik, 3
W7 ol MR 1R A (L) LW A a
(COD¢) . A (NHy -N) . B (TP) . BH
(TN) 5 ADHEFRE A G B3O R 7, B A g

3.1 MG gk 2,
311 Pl 32 AW KBRS 3,12 Pl 32 2 A 2014—2017 4R K J5
S NS i R I R TS AR
F2 2017 £ 17 ENBTFK RSN RFEM R (mg/L)
Al Vs =5 A YN=ES oz 2]
VWNL 2.76 10 0.316 0.161 3.60 (V) MK 3.6 (B
AR 7.01 12 1.26 0.230 2.05 (V%) % 4.3 (M)
ExInG) 3.05 10 0.269 0.090  1.99 (V) IES 2.9 (B
LR 2.44 10 0.763 0.101 4.25 (V) I 3.5 (H4A)
E7 izl 3.82 13 0.727 0.238 3.70 (V) NV 4.4 ()
Ly ] 3.57 15 0. 861 0.195 5.65 (V) 1Mk 3.9 (M)
% S ] 4.15 10 0.622 0.158 9.57 (V) N 4.1 (BRI E)
b ] 1. 60 10 0.313 0.024 0.44 (V) IS 2.5 (84
2 JE Y] 5.15 17 0. 968 0.265 6.78 (£V) % 4.6 (Mm@
i) 3.54 10 0. 665 0.124 539 (V) MK 3.3 (HA)
o5y 6.70 26 1.85 2,13 6.04 (V) HVHE 10.3 (&)
REN =N 6. 64 26 1.79 0.476 570 ($5VZ) HVE 6.2 (M)
A=Y 5.34 22 2.616 1060 10.52 (V) HVE 7.6 (BB
FIEH 6. 34 19 1. 566 0.370 11.55 (£ V) V*% 5.7 ()
JE AR 3.39 10L 0. 320 0.116 11.04 (£V) 1% 3.2 ()
EE YN 5.93 22 0. 231 0.217 3.28 (V%) N% 4.2 (fR2Ed)
252 B 2.22 11 0.324 0.101 5.31 (5VZ) % 3.0 ()

T PEMARIESAT (GB3838 2002 #i KRR bRiME) 5 2 ME (FRERHER 2RJp (2011] 22 5 M F /K FRET R AN I

%) HHUE, R EAAS 5N .

3.2 FZRatrSihe

(1) M2 aTLIEH, ASCHrik K B
WO T7 12 T s 1 I R A S R G
Yy, WEESYN T RZ 0] IR A 1 Pl
17 ZZ A, o 12 R AT s
Qe 7o B, 3 R AW R E G YR T
R, 1 AR A 2T P O R IR AR 4
B, LARAWITSL B 25 Y N e 2e i A

(HApfH 16 ZAMMRMBRA NS VE, A3
PR, H I e S M P AL I A ST ) 32 S
Y[R T R R R

(2) AW 17 2 A W09 3 1 75 U o R HE P
N R > wTeE > BV > KIFE > 4
A7 > PEPETAT > AR > F AR > BRI > (L]
> ZRKIAT > B > YRS > JE AR > 22 B > 2
9] > @,



Ry A FF) hitp: //hjkxdk. yies. org. cn

%38 &

A1 2019 F6 A

(3) TEALMIA W 3 7K oA B ok 3
XA 17 2 AW 55 PR AT LA
W, ZEAKBURAR EA B A UGE R B R, Hrp
AR AR Rl B 3
LR RTINS e N 1 R BNV o (A BN A KR I
BRI RIS BEW] 12 25 AW K B HF, AR

BB Dy XK B bR o 5 e i oK i BA A2 4
¥, migr VR 2016 500 VK, #2017 4
W3 RiFwmg VER 2017 4EF 5V, K
JRUF5G 5 05 B il T B P A R A e VA UK TR
w2, (SR E, NHVE, SIHXKIK R
MR ZZBK

£*3 2014—=2017 EFRAWHEEZENBARKREE TN

TR A4 FR 2014 4F 2015 4¢ 2016 4§ 2017 4§
AR VR 2 2 m
AV ERT] HVE V% I[ES V3
AR 1L HVHE Mm% 2 2
P 4V K IES 2 1|
e %V K V% \ES \ES
Ly ey CAES CAES V2% =k
P& JE - - IV V&
(RG] - - Ik IES
PRI - - HV% \ES
Ve 4V K s s m2s
1 i % VRE EAES CAES EAES
)R] & Vk S CAES %V K
e CAES CAES CAES CAES
RIGEH %5V CAES CAES V%
S AR AR - - \ES =k
FHARIT - - I[ES V&
2 ] - - 2% Mm%
TE: PPNPRET (GB3838 —2002 M FR/K FREE BTt brifE) s #ic B CFRARER PRI [2011] 22 5 4 SRR FREE 5 2t -

W) HE, WP RRAS SN, < -7
R A E KRS BT, AR, WL
SRR TAREAIEE TR RG] 2 A WA i
AR, o AT G B AR ST SR (A
Wb PRIFGEE . SRPRAKIAR . 32 SO H
Pro “-FH” WAM], GEEE R 10,21 12
JG, SEA 16 S EEAMIWGE KA LA AR, A
WK A B0 AA RS PR T, DAL A ) s Ak
Mo B 5149, 871, A4 1028. 281, M 215. 24t
ZA 170.68t, s N Tk 5 4L ik br HE ik % 52
B 100% .
4 EiL

PG A0 8 G B — K W R 5 L
B, AR ae e s, PrLAETR L TAR
T A RAE AR EREh T, X kkos A

fis

FRARMITH

T AR UM, PR A YR B g B, DT
AR AT LR TG R e 55, R S af i PR A
A BAEEIEN

(1) RN G RTEIR R

(2) o RN, S8, Mk, F#r. L
KA i, IR BT I, R
WREM,

(3) TEEALMERIG R [FI, VIS AT IE K
BRI L, (R A R A TR A S R G R A
=B

SE
(1] REEZ, sk¥. JURR K BT 0 5 07 0 i Lo g4 b [,

PRl SR, 2009, 34 (6): 174 - 176.

(2] FESEH, ESCH BBk T bR P 5005 8 A K v 38 ) /K BT

TP RONI [J]. #AMOKF], 2010 (12): 38 -40.



http: //hjkxdk. yies. org. cn EATANH T BN TR RAE R

(3] WAL, 250%. ZRG /K BTAR R B0k 18 T ) K B o # 1og H [4] FEAk, REAE, S, RYEE TOAWABIRE K BT Y i &
[J]. HA:Z3REE4R, 2011, 20 (1) 186 —192. oM (1], FRRIWEE A4, 2006, 22 (12): 64 -68.

Analysis of the Pollution Characteristics
of the Main Rivers Following intoFuxian Lake

YANG Shu - xiang

( Chengjiang county environmental monitoring station, Yuxi Yunnan 652599, China)

Abstract; The change of lake water quality is closely related to the pollution of main rivers following intoFuxian
Lake. It is very important to control the pollutants in the rivers. At present, there are many evaluation methods to
access river water quality. The evaluation model suitable for the river following into Fuxian Lake was selected based
on many factors. It could accurately reflect the main factors affecting the water quality of the rivers, at the same
time, the water quality of the rivers could be compared by quantitative method, simple to understand, and the re-
sults are clear at a glance. According to the requirements of the river target assessment in the Fuxian Lake basin
and the pollution characteristics of various pollution factors, five pollution indexes, I, COD., NH, - N, TP, and
TN were selected. It can be clearly seen from the results of the primary pollution factors that the main pollution fac-
tors are total nitrogen and total phosphorus in 17 rivers, and the overall comprehensive water quality of most rivers
was improving year by year, especially Shanchong River.

Key words: rivers following into lake; water quality index evaluation method; pollution factor; Fuxian Lake
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Analysis and Evaluation of the State — controlled Water Quality of the Rivers
Flowing intoDianchi Lake in Xishan District during the
12th Five — year Plan Period

PENG Ya', WA Wu - kui®, LIANG Gui - fen'

(1. Xishan District Environmental protection monitoring station, Kunming Yunnan 650100, China)

Abstract: Based on the monitoring data of the State — controlled rivers of Dianchi Lake in Xishan District during

the 12th five — year plan period, the trend of the water quality of the rivers was analyzed by the comprehensive pol-

lution index method. The analysis results showed that the water quality of the State — controlled rivers in the 12th

five — year plan period has improved significantly, and the river decontamination effect was significant. However,

most of the rivers remained less than the fifth class, which could not achieve the water protection goals. Various

pollution degrees were found among five rivers. Countermeasures were pointed out.

Key words: rivers following into Dianchi Lake; water quality status; the State — controlled rivers; assessment;

Xishan District; Kunmingrivers following into Dianchi Lake; water quality status; the State — controlled rivers; as-

sessment; Xishan District; Kunming
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Indoor Air Clean Investigation of the Filling Workshop of
Bottled Water Production Factory in Honghe

LIU Chun - yan, DONG Jian — ping, LI Chun - jiang, NI Han
(Honghe Comprehensive Technical Testing Center, Mengzi Yunnan 661100, China)

Abstract: The indoor air clean of the filling workshop of bottled water production factory was tested in order to ac-
cess the air clean level of the production workshop. According to “Code for design of clean room GB50073 —
2013”7, “Code for construction and acceptance of cleanroom GB50591 —2010”, and “ Architectural and technical
code for cleanroom in food industry GB50687 —2011”, the suspended particle, differential pressure, and times of
aeration were tested and evaluated. The results indicated that the percent of pass of the suspended particle differen-
tial pressure, and times of aeration in class 1000 clean room were 95% , 91% , and 45% , respectively. the per-
cent of pass of the suspended particle differential pressure, and times of aeration in class 10000 clean roomwere
90% , 710% , and 50% , respectively.

Key words: air clean; filling workshop; drinking water; Honghe
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Key Points of Environmental Impact Assessment and ApprovalLL

for Site Remediation Projects

WANG Chao, SHEN Xiao —xia, ZHOU Jian —fei, XUE Qi
(Jiangsu Longhuan Environmental Technology Co. , Ltd. EIA Department 2, Changzhou Jiangsu 213000, China)

Abstract: On the basis of technical appraisal and practical investigation on Environmental Impact Assessment

(EIA) reports of site remediation projects, this paper summarized the key points that should be focused on during

the process of EIA and administration on site remediation projects. The viewpoints put forward could be adopted to

improve the effective reference of EIA reports.

Key words: site remediation; EIA; examine and approve; key points
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Tt H — pH (i
H B fif i
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LR IR A e 14 15 0 15 15
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Hile H < 35 50 100 100 400
i < - 150 200 200 400
< 35 250 300 350 500
IKH < 90 250 300 350 400
R < 90 150 200 250 300
< 100 200 250 300 500

*5 mMAR “+—&" tEEEEE=S

(mg/kg)
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Survey and Evaluation of a Lead and Zinc Polluted Site

SUN Jing', PAN Xue — jun’

(1. Yunnan Institute of Environmental Science, Kunming Yunnan 650034, China)

Abstract; A overall evaluation of the pollution characteristics of heavy metal polluted site and its environmental risk

in a lead and zinc polluted site was conducted. The results showed that the soil was weak acid. The major pollutants

in the target area were heavy metals. Part of polluted soil has met the hazardous waste leaching toxicity level.

Key words: polluted site; heavy metal ; survey; risk assessment
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Environmental Impact and Countermeasures of
Wind Power Construction in Yunnan

DU Wen - jing, GUAN Jia - jie
( Yunnan Appraisal Center for Environmental Engineering, Kunming Yunnan 650032, China)

Abstract: The wind power construction is a renewable clean energy compared to the high pollution coal, thermal
power, cement, paper making and other industries. However, the environmental impact of wind power construction
cannot be avoided. Based on introducing the characteristics of the wind resources in Yunnan Province, this paper
analyzed the influence of the wind power construction on the environment, and finally put forward the corresponding
countermeasures.

Key words: wind power; environment; influence; countermeasures; clean energy; Yunnan
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Suggestions on Strengthening Quality Management in

the Whole Process of Environmental Monitoring

YANG Dun
( Gejiu Environmental Research Station Gejiu Yunnan 661000, China)

Abstract; This article presented practical and feasible solutions to the problems in the current process of environ-

mental monitoring.
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Standardization Construction of On - site Water Monitoring Technology

ZHE Yuan — meng
( Kunming Environmental Monitoring Center, Kunming Yunnan 650228, China)

Abstract :

The problems on monitoring sites distribution, water collecting and dos and don’ts, the sample conser-

vation and transporting and pre — treatment and on — site monitoring of water monitoring technology were analyzed

as well as the assessment standard, monitoring management and personals in monitoring organizations. The stand-

ardization construction of on — site water monitoring technology should proceed from improving on — site quality

control system, strengthen monitoring capacity building, provide monitoring facilities, promote on — site monito-

ring management system, and apply the latest on — site monitoring technologies to meet the new requirements of

water monitoring.
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Discussion on the Important Role of Improvingthe Efficiency of Environmental
Monitoring and Analysis in the Supervision Enterprises

HUANG Yan - ming, PENG Mei — wei, DENG Yuan - qiu, LU Shan
( Guangxi Marine Environmental Monitoring Center, Beihai Guangxi 536000, China)

Abstract; The important role of improving the efficiency of environmental monitoring and analysis in the supervi-
sion of an enterprise in Guangxi province was introduced. The case of 40 thousand tons of nickel containing hazard-
ous waste was taken as an example. It was proposed to improve the efficiency of environmental monitoring and anal-
ysis through strengthening environmental monitoring and analysis instruments, improving the quality of environmen-
tal monitoring and environmental supervision capacity, and deepening the linkage between environmental monitoring
personnel and environmental supervision personnel. It provided strong technical support for environmental supervi-
sion departments to quickly and accurately identify enterprises’ illegal behaviors and scientifically and effectively su-
pervise enterprises.

Key words: hazardous waste containing nickel ; efficiency of environmental monitoring and analysis; environmen-

tal regulation; role
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Research on On - line Monitoring System of Water
Transparency Based on Vision Sensor

LIU Fei —da', XIE Guang — qun®, DU Wei’
(1. R&D Guangdong Shangfeng Environmental Technology Co. , Ltd. , Foshan Guangdong 528312 China)

Abstract; Transparency is gradually being taken seriously as an important reference for the evaluation of water
quality and water pollution control. Traditional methods for measuring transparency include lead characters method,
secchi method, cross method, etc. The measurement process is very complicated, and the measurements are greatly
affected by many factors. This paper presented a measurement system based on visual sensor to realize on — line mo-
nitoring of water transparency. The system mainly used the visual sensor instead of the human eye recognition based
on the transparency measurement of lead characters method, and adopted the image matching algorithm to deter-
mine the critical state controlling the amount of liquid in the water sample, and then read the measurements of the
transparency meter by the liquid level sensor. The test results showed that this method could achieve high — effi-
ciency, rapid, accurate and on — line analysis. The stable test environment reduced the subjective judgment of the
interference, and it also improved the authenticity of the measured value.

Key words: transparency; monitoring system; monitoring technology; vision sensor; online monitoring

(E#EE 2 W)

The Usage of Standard Stock Solution with Un - specified Storage Life
ZHANG Jin - yan

( Kaiyuan Environmental Science and Monitoring Institute, Kaiyuan Yunnan 661600, China)

Abstract ;: Some standard stock solutions with un — specified storage life were tested to examine their effects. On the
basis of experiments, the issue was explored and summarized.

Key words: standard stock solution; qualify; storage life
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FrKFEG 173 J5 P as DS B, REEARED T
1000mL, PL/biR2 .,

1.3 IKAEORAE R T i T i 2ok

IKFER 5256 % 5 WA AE 0 ~ 4°C A7, FER
WEIERUE BRI (24h) SHEAT50HT; 45 i B B
FRIa AT 24h, JEIURE R A S0 R I AL
0 ~4°C, ANBETE 24h WOHTHY, IR URIRAT o
1.4 Fragisin 2ok

(1) FEEERMPRAEA . REREL . I mifL
PRV . BRACHR RN . DUSRERVE W (SRS
VTR . TRIR PRV . WALV W . BRIRER g vh s
W) . TEMTE IR SE 4% HIS05 - 2009 brifE o B 7 i
BORMCH] . PUZEERVAMR . TER AR N CTE VKA L
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1 ~4CIA7, RETHI 6 A1, WRIA DITEY)
ZURY AR, BRI C AR T, RRETEEEA, D
4 — IR TR AT
(2) WBRREER
BORGRIREE FE A 1. 84g/mL 143 Hr Al
i B K T i R
AR KA B33 KRR K i, SRS
T BT 250 KA B 2 ~ 5L Ay 2L 283870 3 38
H, ERHIZEAE KK IR AE 20°C 24 . ARG FH TG 28
SR ENIIE I ZE IR K RS 2 ~8h (TR R 15K
W, AN TRES PSR 40min 247 HES, IRk
B, BEIEAT), (208K o i A A4 T A A
AT DABE TS HESEAR, TERS I 1 55 99 )2 e Uk v it
FHZb A, BT 20°C A M FRA P E 1h &£
i, A SRS Smy/L A, IR FHETEH
MRk pHAETH 2 7. 2 g defd, FL BOD, fH AN
i 0. 5mg/L, FRBKECAFG, NSZEMER, A
N3 o
1.6 Rl 2K

(1) el s A K R R, B
100g fE il Lo e A AR K 3, A 1L K, R
B I HE 10min J5H Smg MAZ 1L oK —
AR 1L AR R IA 3 ~4mL SRR BRI AT, b3k
R, AR AERRRE

(2) AR3Z Tl i5 G iy 3R T AR 6 75 K B2 A
KA T57K 100mL, 7% T iCE 30min 7247,
WA, AR A S TG K EE (]
I E L COD B HE ) o — M LL ARk o
A2 ~3mL BVA] Gk R SR A ) B L AR
WHEARGE, AR EXELICIR, NEE7EFrhle
B R —E LR, R R i, s,

(3) MW XE T B 0 Tolk K, 78 HHE
15 U UEIE X9 7 B A BROKRE A A 12 /K 1 9 Ak 2
W, A TCUCFP R, AT R EGE AR %
IKIATESES, BRIMAE miZFEAK, RN
N2 A 3 m AR 1 5 Kl BESE B R R K B 1
YIRS SRR B R ZRYIE, RUE
MMRE 2, o AR . — B9t e
73 ~8d, ML Tl 7k vk B s (R A A i
A 2/ (nl s e H CoD Ak A ) ,
— A 1L ZKHmA 2 ~3mL BITT
1.7 BERi e R K i o i R

T BKECAr I, ARYE T Z I AGE S, H
B 1L B AMA 4 Fhis A £ 57 (E4k

1.5

PHIRW . RACERI . BRI IR . DRIRERZE vhifs
B A ImL, RG2S MK pH EH 2
7.2 Jyfedt, H BODs {HIW AHI L Smg/Lo Hi B
HROKECEFIE, BSZEME, SRR .
2 HmELENREEK

(1) JREEAEM 2 AT AR IR A, 7E 20C
R 20min Ze A7 R O, 0 pH {E, WA 1E
6.5~7.5, NNEREH P MZE 7.2, FRH kil
Jrik BRI E BOD;

(2) RAERELE G AWM LR AU AB A
MREN PR AR AL 5

(3) FEARIY B SRR dh S A R A BURL
/NI T N = A R R T IR W o T
HEI5T

(4) FEEPEEE. AL T 1. 6vm JER
1L, FEREIAR A P IR RS LR
3 ZEEE. FmaTIEFHNREER
301 TSI E Ji i 2R

VRS R E T R R AR AL Rk
%, WEZAE—EREE, 1EHH BT, iR
P g = AT — M7 AT E
3.1.1 fiER

& GB/T7489 JEATHAE

(1) BEFRMARFRER ) 250mL 35 ff AU,
FHSLIE STl A I 28 2 2 300mL ey, A id
FEABEAN Y TR, LARE SR I s 45
(2) ZHEME: S B AR 2 3 A 00
(3) FFIAE s XS I KRR R A Al ik
TE 5 XA B Y ol R K e 2 A AN S R v
SE, LAD 28 JFOG SR 4 R A SR

PR e R TR i A A KRR S R
LA AR, (R R, ARG Ik
TAURE R ARV AR AR B, (O P A AR ) UL RN
BEHED . —IfiaE DIRE, 475, I boKREDK, 78K
AN b B (R A BY TS E R/ T
SRR A EFRSP-5R 5T T, HOR B s 5 i o
ERSET) , RS IRAT 57 5d £4h 8 (2 +
5) d=4h e PR AN TR BT
1S min J& {0 R 7 55 I R Ak 00 &
3012 WA ARERIE I E
i MEFAPR HI/506 2009 4T .
B IR R AR K BRI [ A4 o 25K
W AEERKE, BRI, 7R, K

/3\5

i

3.2
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A5 AR R 2K BODS i 242 AR B KA

K, TEh o A B B — A w R R (% B R R
B, JERARRR R . A TE IR AR T R R
S5dx4h a8 (2 +5) d=4h J5 I ke o i
B, SRR N R R OGRS KB K, e
.
4 MEFEIEE

Wi B SRR R HERRE M R
i
4.1 BRI

JEH B A ARG O . AR BRI R AR e
i o
4.1.1 FER R

(1) Frdire

N el o 0 R A IR B 3R 3 (20 £ 1) °C
FORE ol PO AR TR, T BT R R R R
15min, F853RE 3 MEFE S aR B 125 Sl A
ARG, AR R 2/3 IRBR TSRS, RN
R R4, SR A ARE TR S AL
G 017 5 S DU i o

e B A ALY S R,
BOD, Myt i A KT 6mg/L, HAE G PA L5
MIRAED), RTAERBEEN E 5 T80 Tl K AT
PE I o

M BRI . A ALY & iR,
BOD; [y T BE A KT 6mg/L, {HAFE S HJC L %
FIREYD, BRTER K . BRI K . EEEK . %
PRI K SR 2 AL BRSF K, RAAER
Bl o AP S A Ak  (BAER
ZPKE G R, AT, A T RE
RAGEASN, 5 76 B FHRFE I A 2mL 7Y 45 5
IR A AL I a5

(2) =5 HidHE

A B T M4 2 AR

e AR A e . TR RK P A —
EREMBE, MR IR, B IR R A S &,
4.1.2  FERI e

BRI E . FEM TR, WATHIMAR
T, B R L v P b 2 4 Sk 1 0 A O G
B SRR A

R BERE RPN . RS TR, (AR INA
FERPR (FERPIR A i A 2 B A s F R i A =
—3, R L6 HEAY ), PR SUR b
PRI G R0 . JE s R o e
4.2 WREHERNL

T BRI 43 M s e PR R A A v

4.2.1 FETES

(1) e

0 7 A A I AL RE SR B (20 £ 1) °C,
A FE Al R R RO AR, W BT OR B IR R
ISmin, 87372 &5 EE A FE i Bk B 00 25 5 A R
ARG IR, AR 2/3 RFRSEIERE S, IRz
DL A, AR RIS AL . BEY)
T8 B I 5E T3 1

MR AR R R A ML L, BOD;
IAEE >6me/L, HAEM A LENHAEY, MR
BEEIE o

FoRE M I A RE AL P A LY & BB,
BOD; [ e > 6mg/L, {EAF it JG A2 H5 1 T2k
AW, SRARBRERNEINE

(2) = HIHE

MRk A FURREE 1.5 MRS, TN L RE 3701 .
JE A

PR APE Y 28 FARRR 17 s e, DS
FRHT . RIS MR 1. 6 MERT .
4.2.2 AR E

MBEIE . MR R E e, EMR b
AR, FHIMAKERY, BEPEE2), FHRLI
BTN 2 VR A, Sl vk sl A Ak
EMEFIEIRAT SRS, kIO AL
Pl o

PR L e . W BEAE RO 2 Je, F% AT b
L5 MER TR BRI RTIAR 1.7 iRk, M
R IR KM BERE dh, $R 5 B AR THURE R I A
2L PR MO S A 0 o 7, Ak R Al
FUCRE ARG 5 T R S i
5 FEEHMRERIEER
5.1 Paf BRAE e

PRUERE S T il PR . FERE
SO HTE R, LA COD bR ERE S 0B 4T A 5,
DA RV BB B R AFAERE, JFIEEAR
YRR il S B B i TB] A9 22 50 AR i COD {i3fe A
2/3, ATLIRAGHCUF 19 BODs {H, 45 RARE B AL
FIN o (HSEPRKREA I LB A, BT HAAOKEE R,
PRI o
5.2 =HKE

WiAARDA 1.5, 1.7 25K,
5.3 K%

FESEPRo A, BT WA AR AR ICT- 170
B, et N bl DLl — e il R 0, #k AT
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[RIZE A R 7K BOD, ¥R B RETE B, X FEFR R4S ~1.5mg/L,

HORA LI A, ABAT IR ZEE IR b P A TR
FEHIRE S IS B

YEESL BOD; BIMEHE < 3mg/L I, SEATAREHE X
ME<S £15% ; 245E5 BOD, Mk ELE 3 ~ 100mg/
LI, FATREAI AR 22 < +20% 5 2445, BODy 1
HPE > 100mg/L i, SFATRRARRS i 22 < £25% .
5.4 BEALTE K b AR R EOR

FERR T W FRE R AR N T 2me/L, IR
fREA/INT 2mg/L” BTSSR o BOLE,
BOD; < 100mg/L B}, {48 1 fii/N$; BOD, 7E 100
~1000mg/L B, Bt #& %r; BOD, > 1000mg/L B,
R ROA R

M BE KR A

BOD; (mg/L) =p, —p,

P o — KAEAE B IR AT I A W (mg/L) 5
p—/KMEZ S W3R Ia , FIRIEMAWRE (mg/L).

T2 0 N /AW

BOD; (mg/L) = (p,-p,) - (ps—ps)
s o — K EETE B IR A B i A M (mg/L) 5
p,—KRELE SA BRI, FIRIE IR AL (mg/L);
ps— M BERAERS IR TR P A B (mg/L) 5 py—
MR KRR 5 TR R A% (mg/L) .

T =2 P /NG W

(pr=p2) = (ps—=ps) [

e
e py— KEEAE S IR AT IR E . (me/L) 5
p— KB 5d B3R5, BRI R A WE (mg/
L) 5 ps— i BORAE R IR AR I AL (mg/L) 5
ps— M BRAERE IR A IR AW E (mg/L) 5 fi—
M BEATE B R0 BT 5 LBl o — KRR AR B IR
FIT o EE A
6 EEEM

(1) SRAFEF Iz i 2R 19 00 200" H 4 TR 96475
Ao A RO ) T KR A RN, TR e
BEFES) s MRURIRRER AR 2] L R E A
BRI . RS . BTy, BRR X
X LEW) s A I Y R A

(2) fEAAD @0 M AR . B IR R A
LAY, BAEmE AR ZORIMA A e H, i
fl B s INACHR BRI, AW B by B, AN B
JRSE B K phse e o R

(3) Hi B 7K 25 R 8 a0 2T 45 i 7 0.3 ~
0. 5mg/L, FBEHeMK 2 BE W LT |75 0.5
— 100 —

BOD, (mg/L) =

(4) FMESCREEBEA, W] REHY R M B K RIAE
s g, A RS FHE A

(5) FAREFE KR, SH0MAGRR
TREREN KR AR FMES AR, AT A A =4 D)
THEEE . BUBAIE pH g 7.2 7K AE100mLIK
A 250mL g = A — A 10mL 2 FRE i — F
A ImL BULFE R —IR S . W5 AL # & Smin— F]E
BREREN T 2 BIR T A — A 1mL JE 848 77 7 52 15
AR EHE IO RAL R, ICEITIEFEM AR
3R N A 2 /N W o= N L | NG TR A T L LB
(N

V= (100xV,) /xV,

K Vi —IHFER BRI V,—d RS
it i A BRACER ER B AR

FERMABRIREREN G , TR e 5,

(6) AT (FHBUE LI E A ) . R
ST TR ZEIMAGE JE ) FLEAR, HES S R 5
SR, TRER AN TR, T W A
iR Lif—sE R VRS
DA AT RS S 2R, e BRI AL T
HER Gy, QSR Py BERS B v, 2508
Kz,

(7) FLETHAEI I S8 5 W E AN T 2mg/
L, 3EFRJE R Th R AR i S R R BE AN T 2mg/
L, iR b 43 i) v Ak S ot Tk B Ry B Wk B 1Y)
173 ~2/3 [FERL, R AIATTE,

(8) WA & I 7 ik b R G — 3o

(9) 5 R ISE, 06 20 A o 42 7 5 e
Fets BEVK TR G BRI

(10) PRgibs. SCm s Bmic s R, 4
— B, TICA A A S P AR
7 il

(1) FESEBRArHr v, Wl 4R 525 98 58 B
TAE: REEHIE S — R — AR A
M W 2 (ERmB . JEMR ML
W . W B SR ) — T IR A0 PRI 2 A
TEEIE WA REERERE W AR, e
TAERE

(2) Zead AR Ab 3RS B 152 7K R 4340 & A 1l
FRANT, BEAEZS I FKEEFoInA 2mL A 4k 410 il 550
P SR

(3) (HJ505 - 2009 /K Jit fi H 4 4L & &=
(BODy) myillzE ks SHeiik) mfbegeskikie
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HAE b A K BODS i S#edl B A AR KA F

FEan PR R i (GB/711913) Tk, hiek
)5 HIS06 —2009 U RE FF f Hh A7 Ak S 25 i

(4) WMo e 2e B MBAEuE K
s/, ATESd ARFR IR/ e A,
FERTE IR R M, MR E H Tk, RO
RS LRIk

M BRI E - AR BRSO P IV o8 TR AR Y
AR TUR LA/ NT 2mg/ L, BIRJE AR AR PRI AR
AR LA /N 2mg/L, - HARKE PRI A9

fifp S TR B N T IR B B 1/3 ~2/3 Dy fiefd

M BEAE B AT AR PR AL S S A HLEKR (TOC) |
MAERREL (1) & (COD. ) AyE
(E &, &K 1 F WK BODs, & A Lok
(TOC) ., W MR ERFE 2 (Iy,) . b A
(COD,) MYLLAH R ATt BODs MMIEEME (R S5kE
AR ), FRIER 2 e mBERH 7. HA
REMER MO FE MG BEAR B, — I RRAR I 2 ~3 A
[F ) A A

F1 AZLLER

VG T] BAYK R (BOD,/TOC)  m4hBRER484 R (BODy/ 1 ,) fb2&i 8 R (BOD;/COD,)
A4 B 1) R K 1.2~2.8 1.2~1.5 0.35 ~0.65
HE AL A PR AY R K 0.3~1.0 0.5~1.2 0.20 ~0.35

oI 1 BEHEE 4/ R {H, 315 BODs 1M
EEYER

P=R-Y (2)

qp: PR HAMT AW R R (EH, me/L;

Y—REA PR (TOC) sifb~~i Ei (COD.) iy
fi, mg/L,

HIAG S H 9 BODs AOIIER(E, #2232 Bl @ FEfh
i B AL

=2 BOD; MIEMFHEREEL

BOD, (AEME/ (mg/L) i FEAE AL IKEEZE A
6~12 WK, AV IR K
10 ~30 5 WK, AR T TS K
20 ~ 60 10 AP IR TS K
40 ~120 20 P AR T 9 K B S G A Tl R K
100 ~300 50 RS Y i T K B T 75 7K
200 ~ 600 100 R RET Y 1) Al R K S I 5 7K
400 ~ 1200 200 B EETG Y ol R /K S T 5 7K
1000 ~ 3000 500 WG K
2000 ~ 6000 1000 HEGY TR K

MR IR HR IR E MRS R, K — 2 R
AR Ak B PR IO PR IR A sk
K S BOK MR A e b, I B K sl i
MBOKZZIE, REIRGHRRE 0, fFIE.
AR O 100 1, AT HEAT A B E 2
ke
8 it

MRS EMIE R TR B e. 9%
I FE S SE AN L Z AL o AR SORE 247 2R 2 W A5

B, RATRHES BRI A, A BT

0 73 22 2R 1 B PP A 00 5000 ) T B
5% :

[1] ABZES. KRMBOKEMA S CEMAD [M]. Jes
RBERLE AT, 2002,

[2] MBS HI/505—2009 [S]. 2009.

[3] #Wel, #F00, M, G5 FRSHFELES T BOD; i
B RS RT [1]. BB S, 2018, 37 ()
164 - 167.
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Measures and Suggestions for Quality Control of BOD, Determination

in Industrial Wastewater by Dilution and Inoculation Method

ZHANG Li - ping' , WANG Rui —bo’, YANG Zai — rong’
(1. Gengma Environmental Monitoring Station, Lincang Yunnan 677500, China)

Abstract: According to water quality determination of BODdilution and inoculation method ( HJ505 —2009) and
the technical characteristics, taking account of experimental conditions in the primary monitoring stations and the
author’s r long — time actual work experience, internal quality control measures and suggestions for analyzing
BODS5in the primary monitoring station was put forward on sampling, transport and preservation, reagent prepara-
tion, sample vaccination dilution water preparation, diluted times, the experiment operating process, and the result
processing calculation.

Key words: dilution and inoculation; BOD; determination; water quality monitoring; quality control

AN G N e N N e e e N R U R T n e n e n e e D e N R T R e n T n e e R e n e e R L R L R e n e n e n e D e e P R L w T w

(L% 83 )

Analysis of Environmental Protection in the Planning and
Construction of Yunnan Power Grid

CHEN Chen, SHAO Jie, LI Zeng - Jia

(Yunnan Assessment Center of Environmental Engineering, Kunming Yunnan 650032, China)

Abstract: Based on the summary of the environmental protection problems in the planning and construction of
Yunnan power grid, this paper put forward suggestions for environmental protection in Yunnan power grid planning
and construction, so as to provide reference for Yunnan power grid planning and construction.

Key words: power grid planning; power transmission & distribution; environmental protection; Yunnan

BT TETETETLTLTLTLTL LT T T TETETETETLTLTLTL LT T T T T TETETE T
(L#ZEFE 85 1)

Brief Talk on How to Implement the Connection between Environmental
Impact Assessment System and Discharge Permit System
in EIA Technical Assessment
LI Tian — fu, YANG Cong — gao

( Kunming Environmental Engineering Assessment Center, Kunming Yunnan 650093, China)

Abstract; This paper started with the relevant environmental protection policies issued by the state, and analyzed
how to implement the environmental impact assessment system and the discharge permit system in the EIA technical
assessment work. It has certain guiding significance for the EIA technical assessment work and the implementation
of the Emission Permit System.

Key words: Environmental impact assessment; sewage permit system; connection
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i R P R KA R 8 o 64

' OB, R

7, EFKX, MNIEK, KR

(et g DB BB P s, dE T 100094 )

B E: RABRARS HRIRT SAHARKAMN T Z M., MRk ar, fEFREHFER, £8
R kR A 24 KR A A ZA I 2 & 6 Hea, A AH T E RS XA G RAMERFEFBRER, BIKT
SERWAEF . PP KGAAME A AT L A BAT R A, FFiEFERANGREFMF,

KR &; AREKA; £8; ¥w
FEDES: X83 XEkFRERD: A

R RN Tk E AR R k. 9
AR A ik . WASRRER L (s | B TRE iRk
&, Hrhgh R et 2 e J i T, W
SN F I i s S I W B K bR oE T 5 GB/T
18204.2 -2014, %y dkH R Pk . (HE1E
S I FF 1 28 B e T P P b AR RS [ T
WA I 2 SR PRI, DRI 2 52 D365 /2 P9 48 FR )
S EER . AR SOWHR R AR AR R
R AEAH G () R A T R SE IR I LA ie .

1 Wi HERIXF
L1 SEEiss

TU - 1950 & 5ha] UWL43 66 BE i (bt A i
AR AR ST~ A]) . lem L, 10mL H3E
RGN
1.2 SEEH]

(1) IR S Fh, RS0 A LI % H
L P A E AN I BGR R T R, R T A R
B

(2) Wl (ogst)

(3) WAMRMEN (srbral, E 2y
FIARZAA])

(4) sc¥ Ik 28 Millipore 4l /K ML 4 5

(5) AArHEEW (KF) 500mg/L + 1% |
0.698 mg/L +0.026 mg/L, 1.53 mg/L +0.06 mg/
L, 304 B AR TR AERE S I Fr o
2 RBAHE
2.1 ARG AAF T i 25 (9

#£ 10mL HEE @ A 10 mL 37 il £ 1) 46
K, A0, TmL 8 A FREPAA VW, FRINA 0. SmL

Wi H . 2018 —05 - 31
EFRA: B0, 2o, BRI, FENFIRLE TIE.

XEHS: 1673 9655 (2019) &1 -0103 -03

NERIRF (ALREAHD), A lem @I, T
K425nm 4b, DIKFEZ I, 7EA [ 00T I it
SEST=T A
2.2 AN[RERIEGH R 2 A S8

{5 R 5 b [ B A 20 ER 3 LA R ) 46 14 4
ARSI A 2s 1, Rl R E 6 K.
2.3 AN[RIRIE LN QI 2 il b ith £

e B E FARUE T E GB/T 18204. 2 — 2014 44K
B OEEEE, A3l A R R R i 4 PGan) 2
bR AEM 4, DiE & & (pg) MRS, WOLEE
PR, 2l bR et e, O 155 Aw o il Ze
R,
2.4 JEEERERIE

i FAS TR IR A 20 FGAR 70 % 5 (1. 53 mg/L +
0.06 mg/L) . fik (0.698 mg/L +0.026 mg/L) ¥
P B2 ) SRS FEREA T , B AR AT 6
W, AT AR R 2 .
3 ZBERSH
3.1 = NIRE XA A =52

ARz A mEss R 1, w] L
F AR 2S 1152 % IR IS IR AN K
3.2 YRR A B S

PEPR S A 1 A7 0 0 2 EC 0 R T B B4 A
ANEGARF, AR AR 2 OB I 2. tZs
AT, S )R U5 B 48 B a0 I A5 i ) 2
HGE 22 B3 K, 5 Fhal IR 28 B OB (E 1
0.0087 ~0. 0473, [EhrH#LE L7 15 125 FAWOLEE
S AR 0. 030, AR b 4 FRH 3 12
R 0. 0473, AFFESEIREKR,
3.3 gy xR o b £ R

O [7 B 29 R A0 22 P v el 2R R R R AR 6
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AR 3, S P ERLCRIIAT PR A RERYY 0.002) , ARifEfH 2R R %039 =0.9990, Gk 122
A [ B L SE 1) B o pih 2 BRI (0.014 = HIPRR

x1 TREERTRAZAEMUESER

AL =i/ C EEL/SNEl REL i/ C EEL SNl
1 16 0. 0082 13 23 0.0104
2 16 0. 0082 14 23 0.0111
3 16 0. 0092 15 23 0. 0095
4 17 0. 0080 16 24 0.0107
5 18 0. 0093 17 25 0. 0082
6 18 0. 0075 18 25 0. 0096
7 18 0. 0094 19 25 0. 0087
8 19 0. 0081 20 25 0. 0088
9 21 0. 0094 21 25 0.0103
10 21 0. 0106 22 26 0. 0105
11 23 0.0101 23 26 0. 0099
12 23 0. 0087 24 26 0. 0084
®2 MRAHZABRABEONESER
KA SR A i i G 1 Ji i 1) 2 Jh 1G] 3 Ji i 1) 4
1 0.0103 0.0141 0.0150 0.0338 0.0186
2 0. 0087 0. 0140 0.0147 0. 0339 0.0185
3 0. 0105 0.0132 0.0149 0. 0395 0.0145
4 0. 0094 0.0133 0.0146 0. 0473 0.0145
5 0. 0089 0.0138 0.0130 0. 0337 0.0137
6 0. 0099 0.0137 0.0140 0. 0338 0.0137
3 ERTRRM RN 4 B AARE £

R i 22 R NS4

RS ¥ =0.0138x +0. 008 0.0138 0. 9999
kA 1 y=0.0153x +0. 012 0.0153 0.9993
i A 2 y=0.0137x+0. 011 0.0137 0. 9999
b i) 3 y=0.0147x +0. 030 0.0147 0. 9995
7 4 y =0.0130x +0. 006 0. 0130 0. 9990

3.4 YRS BEFOR AL 5 PR 2 o M ZOR, MU AR 1 22 1E 2.7% ~

AN AN FR GRS S e BEA TN E , B 11.0% , HrPplln g8 ERIaR] 3 00 Y 2d (I e J3E 1y o
PR AELEIE 6 U, SAURFAISARMEMZE DL PR AR b e i 22 W 2 5 LB T Lh 44 170
Fed4, SR ERBOUR ARG 25 R uEmf B 2 15 B A AR A IR 22

F4  ([EARRRMRIRFIB AR E T (n=6)
SR 2L JEfERE 1 (1.53 £0.06) mg/L JRERE2 (0.698 £0.026) mg/L
) WAHE/ (mg/L) RSD/% WAL/ (mg/L) RSD/%
AL 1.49 2.7 0. 679 3.0
TR 1 1.50 3.0 0. 700 2.8
J A 2 1. 47 3.2 0.676 2.9
T 3 1.54 5.7 0.719 11.0
T 4 1.53 3.1 0.701 5.5
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EALN P AR A E G YanIRT E
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Effect of Nessler Reagent on Blank in Ammonia Detection

CUI Yue, LI fang, WANG Jui — guang, LIU Wei — dong, ZHANG Tao - ying
( Center for Disease Control and Prevention of Haidian District, Beijing 100094, China)

Abstract; To examine the effects of different sources of nessler reagent on blank in ammonia detection, the blank

values, standard curve linearity, slope and quality control results of five kinds of Nessler reagent were compared by

national standard method. The individual Nessler reagent’s blank absorbance could not meet the experimental re-

quirements, which reduced the accuracy of the results. Therefore, the blank test of Nessler reagents must be con-

ducted before used, and the preservation conditions of reagents needed to be focused on.

Key words: ammonia; Nessler reagent; blank value; effect
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Radiation Environment Monitoring before and after Switching the
Radiation Source Cobalt in the Gamma Knife Treatment Center of a Hospital

YANG Jian — wen', MA Yan - fang', LI Cheng’

(1. Yunnan Radiation Environmental Supervision Station, Kunming Yunnan 650032, China)

Abstract; Portable X — ydosimeter was used to monitor the gamma radiation absorbed dose rate in the environment
of the treatment room and the surface of the gamma knife machine. The changes of the monitoring data before and
after switching the cobalt were compared to estimate if the effective dose exposed to the staff was under the permitted
national standard range. The results showed that the possible additional dose exposed to personnel could meet the
requirements of “Basic standards for protection against ionizing radiation and for the safety of radiation sources

GB18871 —2002”.

on and off the machine before and after the change of cobalt.

Furthermore,, no abnormal monitoring data were tested around the treatment room when turning

Key words: gamma knife; radiation environment monitoring; effective dose
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The Monitoring Results and Analysis of Personnel Radiation Dose of the Staff
of Yunnan Radiation Waste Storage Site in the Year of 2014 and 2015

YANG Jian —wen'*, LI Yuan - yuan' , HUANG Bing”, LI Cheng’

(1. Yunnan Supervision Station of Radiation Environment, Kunming Yunnan 650034, China)

Abstract; The general status of personnel radiation dose of the staff working in Yunnan radiation waste storage site
in 2014 and 2015 was measured by thermoluminescentdosemeter. The results showed that the valid range of radia-
tion dose was between 0. 647 ~ 1. 624mSv, which is lower than the constrain value of SmSv for the personnel ex-
posed dose in professional environment in “Basic standards for protection against ionizing radiation and for the safe-

ty of radiation sources” (GB 18871 -2002).

Key words: staff working in radiation waste storage site; personnel dose; minitor
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