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Abstract

A certain city is famous for its manufacturing industry, having many well-known domestic enterprises, its electrical machinery
and equipment manufacturing industry has a higher proportion of the city’s industrial scale, which forms many industrial clusters
including electric, professional equipment manufacturing, automotive, etc. With the highly developed manufacturing industry in the
certain city, and driven by its leading enterprises, the upstream and downstream industrial chains also produce a large number of
small and medium-sized enterprises for its supporting’s processing and production, many of which involve metal surface treatment
processes such as electroplating, anodic oxidation, pickling, phosphatization and passivation. The research involves statistical
analysis of 614 water-related metal surface treatment enterprises in the certain city, we carry out the field investigation for 15 typical
enterprises, through the investigation and study, the pollution control management level of each enterprise on the metal surface
treatment production process is uneven, the unified standardized management is urgently needed to enhance the environmental
management level of the metal surface treatment enterprises.

Keywords

surface treatment; pollution prevention and control; small and medium-sized enterprises; environmental management

EmEERELIE S KEWIMREBRAHAR
=R OBRH XU R Ve
e R A IEE N ST, HE - LR 100089

W =

EFRE L LK, MAKSE AL ol, EEAIRAEEH L E LT LT LI ELES, BREA, Sk
BEHE, AFFEATLER, ETHBRLSHELL, ELKRELLGTHT, LTHEAVLELFAT RS HAREMT
AWM, RS TR B MARRL, Bk, B, ALFLBEROLETYE, KARFIRELIT SN ETO4EE
B A AR KA, SR A S LT RAG A, B AERL T, Sblbabefh i@k A2 = A m kY
BEENRFRAERT, EFRTR—AICEE, AT 2B F @A A AR E AT

KA
AR FRGE; PR L; RRER

B TS5 AIaE R T, BRIT SRR R,
AMTRIBAESH GRS, AT RIS, &

1 5]

[l

R, BB R T ARBCEDR (9 H &3 F A0

FAEBCRIIS RN, A AENIAGTEEERTEOK, [#5H
IR Bt , RS AIIIEIAREIRETT, AWritEEs T,
B IR MR ARG T, DL T HER”
X SRR SRR E AT AN A R LR
KEF, FpEREREE . S
VIR HORI ST, X e L R P K R SR T b

[{EEEN] &k (1986-) , B, PEILRA, A&, 5
RNTI2ID, MBINRRP . INERIMEN AT,
UEiffEE]D ST (1976-) , &, PETIIEIEA, K
RN, BRIREM, MBIERP. INERINTNTHR.

34

T2 58 BISX PR R, AFRDETSRSE
K AL W AR %, Bl R EHEE S ST, @&
AR BRRIEN . T 5REE TR 7O R
RO, HEEH SRR E, VAESINE RS 154E
SRR R IKIE,
2WHRFE
21 AR ES SR
211 ALK FAE

9T TR T R TE S R R T A TR AR,
— O UFZ B IMAEFE TR, Semaasess. /b
. PERE L. 1Rz, L. Bk, RIS SRR E



ESEMERE - £05% - £ 031 - 2024 £ 03 A

TR RS, RIESIT SR, EmaitaEm
Al B AT 614 52, HApb e T 2R BR L 1) 8 i
188 />, PHRZEAL 109 4>, Eapk 108 1o FEX NIl 213 52,
51 34.63%, FIXIMIL 401 52, (S 65.37% (WFE1) .

R EHREAAESKEWSHER

WAEW, SEAWE 15 EA —EERENFEGIRL, 22
RELZ R, PRE. vz, B, WE G
IEIEA T2 AR LZ, B A TE,
ST, SIS s MhmE (k2) .

=2 HHAEEG AEE

EELHE i Y SR

VAS\IIZ 2=

JJ:UJL;JZE N s — y N L

vy, | | MO | PRERAAL |t | BHC | ik | e
55 12 2 6 10 7 2 16
107 11 1 24 25 21 5 20
139 74 2 16 20 2 4 21
127 80 3 22 9 5 0 8
129 10 0 21 19 36 10 33
57 1 0 20 9 14 3 10
614 188 8 109 92 85 24 108

212 & FLEA

WA KA A AL & 25 A =48 2789 4% ( HAh& 3L
1305 7%, 5b 46.79%, “FHZNZ 1191 4%, St 42.70%,
Fuhtk 293 45, HH1051%) o 4EKE, Hahdk PRk
Hapgkestbtes (IE1)

#iz I
=3 [N
=Y -
I

masl I

4#E W
= I
0 200 200 600 800 1000 1200 1400

Esnirk

W3 ezEm LT3

B 1 RAEENMEFESRIER

Wkl g K HEROT 2 3 A ZRHER . B KRS |
HAtbHER . PETHEER K IV 2SPREHERPURR S, B MR
FEEKBITEHERN A 41 5, STRES LSS 6.68%
KT AR RE 11 R, SRESITH R
11.56%; [E/KHEBGH 5315 BeTa b d T 1 2 IV 28 /K (bR
A 18 %, HIREZLEEY 2.93%; HupiKsME
1 E 484 5%, (SIS S ETY 78.83% (WA 2)

u EHH

u TR
M 247

m Bt

B 2 A A= EKHER TR IER

2.2 IR I7 A
BRI . R L . AESIRE EE TR

z Iggii B KHEROTR ﬁé %ﬁiﬁ
U mm | k. )| Bk | B
2| | AT k. )| Bk | B
P FICOMETEET | |
o | e Em(ﬁﬁgﬁﬁﬁﬁmﬁ .
s | il | g ek, I | B |
6 | tmEf | 4T ek, W) | B | ek
1 Eﬁ(ﬁ%@%ﬁ@%%@ v |
8 | empzl | EHE (ERgokEz) | h% |
o | we | TR (THokEE) | 4| @
10| Smpzl | EHE (ERgkEz) | h% | B
0] e | EOMETEER | 1|
2| e ECOMETEER | Bk |
3| FXARE | |
14 FHLg FEllX NS e 4
5| s EXARE | |

2.3 TRk AE
ARIFRZAEA G RRMEALI 10 ZEEBIL TR
e, WS Sk BCR FELN TR T2 skt O R aHE T,
TR T B KI5 3 R T A — 2 K5 4R 1 SR
WRIJAERRFE 3R, a2 R (W& 3) .

SHRERSHIT

31 MELWRAELR RS

ARREGO T &R B ekl 614 57,
ATV AT 13438 FKIY 4.57%. TS BRI
VKA A F= R K B Ar E % . T FEAIF R PR (B DK L
R, B EKERTHE O i A B K HEGE B TVERY
Hio

ST AR B Ta0E, iR G ES KA
B LRI 177 2¢. A& (EX) dMll
BN 181 %, DIERF:. fifb. BRI T A=, (EREf
BT ANIEIN T 37 %%, Bihzl T 28N T 17 %,
LT RE IR R 2IEIE A

A7 PR K AL TR TS ELHERD /KA 1 Al KR R, /b
T 117 %R, mRAEAKEHEOT AT 22 R, X
I IAE A E R EDR MO i OIS LR, KB ARRER
He oKk, “THER OV 5. BINAETE
2R B KR 1 75 AR A g 7K B

35



ESNEMERE - £05% - 55034 - 2024 £ 03 A

3 HEG £l B K R BT 7 R

) S LT R
LB A . BB . L Bk . 2T B \ -
1 ﬁmﬁﬂL RRBOKER  SRe Bkt Irﬁ;ﬂ\am\%\m%\%%%\ﬁ%
KD

2 |BEBOIGED . IR BIGH T . EYBkE T |pH. COD. MfR. k. m%. pikt
LB KT . et AT & B KT Tt - \ o

3 \ RN . s . R H. COD. ZZ. TN, TP, i, SR
b BRI . S A . 2 Pk A HE ax W BIE. KR

, | FUREROKAKCT, HPAHACT, SrBekik . 2 [pH, COD, &L, TN, TP, R, B, Wil. 1
SEKIK T . BRA BRI, B | . R
SR KIS AR SRk E KA, AR KR NI o _

5 ﬁKﬁWS%( PO A7 BKHER pH. COD. M. MfH. M. mER . pmE HRTREIR,
— WS 2 K
BB KK ] . BRPEBE KK O . ADKHIO . 75K e =

H D. &7, TN, TP, L. B, S5, e

6 LT, FAKHED p CO TR N R S| %, e

7| AR . 15 RHET . DT pH. COD. i, TP, mS% il

o |REBKGEKD BMBAAKT . GRBAAKI. |pH, COD. 8, . TN, TP, Tili%, BSH,

R IHET . FAHEDT et
. . o . H. COD. &%, B, TP, TN, A2, BE=ER,
90 | AEFEOKEAHEEC . FEARHED . KHED ;EA L R R
OT0EEL
10 | &F Bk kO . s KD . MR D pH. COD. &Uf. TN, M4, ikt

TEAE =28 ER A /D 86 2%, HIIL T/ NIE RBE,
FEFER RSB IIE ST, RIERAEF R E; —
AT, — A R . S8BT
TR, EHEN 1303 45, FHAIZE 1188 4%, Frhik 293 4%,
HEEERI& S 89.5%, EUAKE HAMACEE ke,
3.2 A IF A E R K5

RIEI SO A = T2 R34 B T2, R
SEHE T2 RS HACE . WSS S T OIS
321 £ LERESE

NIRRT, KIS R A TG0 AE =14
e, APPSRl T CRIAIRTER” , AETTEESTRE, &
S ARSI, AR T EH S B s A
TAEF=2t, BERE TAEME, HRD TIi524rHER.

Bl A IR WA A 8L, FEAEF=rR R T 454
bRt FEPEAE AR R IER S I LR T
T2, A~ SRS s EmN T2,

3.2.2 BK&GE K

OIMEEACGEFRIESL. MRS KRG KB il
KRR KT T 2RI ER . AL, 1SR
PRAE AL R IE W B . o R ARG L 12,
SEERER R K A, AT KM, TREAE IR
ST K EHE Y K5 B el G R T HE R /K IV oK T bR
(1.5mg/L) , FE/KPRGIREFE R R

Q5 /KRB TIE .. MIZIRVIRE, o4
E RN T Al AR = P R D E RS, S FESN
5, AR, VB KIS AR BT T IEAEAREE
i, Bbanrhka g . K EEEL T NETT.

3.2.3 BAEENKF
RIS REPFE R, SR T2 AR

36

HES . SEES. SRES. SAES. AIUESSIHT
TORMEE, AT, FYUESENIRE ARSI TR
FIEsE, 1B TAT 75 FZE TR TOREB NS A o 2 RATL#E T4tk
R, FEEER SR , DA T B R i R
MRS EIRE NS, KWK GE/]N, #EalcmiR et
PRSAEZEIRINIRE, TrsERieRiRlR, Sk,
3.2.4 IR E K

MBS KB I35 7K G FR G bk [a] %
MEIEEET, STEMRE AR SLRG, A ReME+h
JKEIAFNE 72, (HfFrEE b /K S SRMIEAE,
o AR TR KO FHE VDK KA A b T R
R, RikRAEFBITSHIETHIE, TERBINA LT
Ve
325 SMRFE

MILZ AR E A D BEANL SIS FEHIE, 757K
WP AR RGE . IRKELZ 2GS EH KD FE
W, KR/ DK BT 57K IR R
e, —Er Ml B MK DR, % .
3.3 A MM SRR

MIEMEERRE, EBor i THITIS e HE bR e
PRER™, DRI THEmEN, #3936, BIVEM
AR E A AT —EREE AR, (BB
AR (3R 4) .

4 g 5EW
41 REIL

AU F AL FE T 614 FRMALIRLE K Al att
TTRECEE, S-S0, MhEER 15 SEBFEGIlLTT
RN, % 10 SRR B o



ESEMERE - £ 05% - 034 - 2024 £ 03 A

5 4 YIRS BR B K S SRR IR — W

Eas] R TSKIVA BT MEE (mg/L) I AREEME (mg/L) FRHIPREEEL (i)
1 JEIK S HER JSE7) 1.5 2.22 0.48
WEHRE 30 65 1.16
2 KA BA 1.5 7.4 3.93
M 0.3 0.52 0.73
Bk e HED ie=c=Ean s 500 601 0.20
4 BEKISHEC ie=cc=Eany 500 866 0.72

RPN H T 614 R AEC TR /KA Ze Ml /1,
AT X AL 213 52, (f5EE 34.63%, [EIX Sl 401 52,
1k 65.37%. EHT, FiisE 4 e gErnge L AR,
X . AT AT N TSR X B IEE AL
fit =, ZEOAERPEIMEL L SERX R, EXI
NEFrERmGIRM, 51FREGIESK M AFEX SR
b4

5o, HEEEIEERFIA M BahZIE 1305 4%, &b
46.79%, FHABNE 1191 45, 5l 42.70%, Fah2k 293 4%,
HEE 10.51%, kA~ 2ete I8, AT, £H
ek, EEMKCEARR. FHit, FFHlE &SI R
ABCK, SRR FES: AshA ek, B BT 1A=,
WA FhB ik

TR, RABK “ZHER” 73R EIEIES,
TN, BRAE ARG R T, Ak, Pk
HETZ, BOHRANRGEEZEL Y, BREKE
., ZBRIGEFTARINGEELNE RO TERGE. 1t
FARS KR A S B, B4R e, W TREE NS
AR ER IR E BT T, i “FHER RARMESE
KHEST, FEAZENAEERRE, ReEr Az, X
NEZEARPI Y R AR ERHEHE, SRbal A/ Ml A RS
R, MR, RELIFEEMVZ R T2, it
NN T b/ A 2 e o € 37 G 15 e i | 315 8

A RFEEAET= T 2%G . ISEYGEACE
EHEK . AMKIOFERASELIMRIRRL, R I
SUEHIIRST, WX TERIA R &R T4
YRR R G IR . B B A S B RS R
2. BT EARFNE =g, ErEEs
Mk, RESHHIAAIE BT, MUERE L E,
AN RN SRR S i, SR ETRACE )
HERES.

zi b, e SEEm SIS AR,
SRR “BHT AR, RS TR
FB, NGRSO, B A iy
K FFRAR o ANIFSY 2N T S JE R LR /K Al 2R Y
IMRIFIE TIRE R, ARSI SR asiem
BRI IR
4.2 #il

AN [ S R A TR DU NI

OGS, SCHEZRIEAMRAEA . B BEE TR,
2Rt TAVERX SN .. T EeERmGE T21H,
(D[ te R 7 e s | A1 42 B R AN -8 [ P 1 =7
SSHTEE . TR “FHERC BRI E LM

Q&EHINME, HeFEHTHE B PR T L FEH 4 e
TAVEERIXFLE TR, hfefesmaRmabm il AE SR
XA 1~2 MRS, EPRERIE A SR BRI
IRV HH . AR, Z5ETEm TSR A mAnEs,
Hesh TAV SR NRL & A & m R A R AL DX Tk,
PRt AFERA P2 R, 0 ST AFEHI AL 25
TR, AR TSkt , SR R
N, FERBNS NS T ZE IR AR SR -

O FREEHER, &R TISEER. By
HlE TS SRR A, UG [SeERmGE A R A
TIREIARIL T 20, BORRISES, I r=mkek . ofsEr=
W, B (B) SLERERNGE, #— P a4
LEIMAE, BFEIKFEE.

DI (FEX ) AL, &SCEHIIRST, WHREXVEE
NI BB R AR /K L T4 . ARSI A & TR
o NAFERBN, FREELERIL, HhREEEEI,

S ER BT G, SRR St ATk, HE
B BRSSP TR, mRAIRE
Hi D SRR E R R B
CE A
[1] (B et Al B g K R HE ORI B Al 5 i 9] AR

11,2022,55(5):185-189.

[2] FEEERER PSS SRR KRR

AP0 440 T,2022,49(6):155-157.

[3] BRsc¥ TS B OB X ESRGIHTIRA AR EE R

RIS S]], 2022(1):6-7.

[4] TR KHRS M EEHR TR R 0] 30 TR TEIR, 2015,
15(1):26-26.
[5] Gk/NER BERBLE, T I 2 T FE AE F 2R E RE i F Sh LR AR5

1.7 E 4 i8HR,2021(14):87-88.

[6]  SRAP( 5k s S B K EEHE A R I BT 0] - g S i
117,2008,30(3):40-43.
[7] Z=WEE. G H 5 A A SRR I I RH R T, 2011(24):

163-165.

[8] XEGHR. B EHN T 2 E25E TS0 )] B S
1#,2021,40(6):484-487.

37





