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Abstract

From 2011 to 2013, the water quality of the oil refinery sewage outlet and its adjacent waters in
Qinzhou harbor was monitored. The pH, dissolved inorganic nitrogen (DIN), chemical oxygen de-
mand (COD), suspended solids (SS) and petroleum were analyzed in order to research the dynam-
ic changes and trends of the water quality. Meanwhile, the single-factor evaluation index method
was used to analyze and evaluate the water quality. The results showed that from 2011 to 2013,
the water quality of the oil refinery sewage outlet in Qinzhou harbor was generally well, and the
pH value and suspended solids did not exceed the standard. DIN, COD and petroleum content were
abnormal increased in the individual months and exceed the standard, which may be related to
the missing of safety and environmental protection facilities in the oil refinery. From 2011 to 2013,
the water quality in the adjacent waters of Qinzhou harbor oil refinery sewage outlet was better
than the water quality requirement of the marine functional area and the higher DIN, COD and pe-
troleum contents of the sewage outlet had little effect on the water quality of the adjacent waters,
which was mainly related to the small water discharge and the contents was diluted and dispersed
through the sea self purification capacity, in addition, the water pollution caused by rainfall in the
rainy season has a certain influence on the water quality of the sea area. From 2011~2013, the
main pollutants include DIN, COD and petroleum in the adjacent waters of the sewage outlet
showed a growing trend, which may be related to the recent development of the coastal industry
in Qinzhou harbor and the increase of the input of the terrestrial pollutants through the run-off.
Therefore, it is necessary to pay close attention to the DIN, COD and petroleum content status in
this sea area and do the relevant marine monitoring and water quality analysis and evaluation
work to ensure that the marine ecological health of the sea.
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1. 53|

A TAEE SR G et S A 20 R R BRI, ™2 N T I K e i A 2 R e i
B[ L] o A7 AL Al AR A S R 2K 20 B, BRI IR 1.25 W, 75 2RI BEr K 13.5
m®, KA 4.26 m® [2]. AL T MEAMGR FIAKR P, RS KHEOO , A AR
PRAKHERON A BEIE 5 A, 450 N RATE e R B3] A5 KA R T R i A2 3 75 7K Talkis K,
EAE LA EIOA JERE, R . RS, SRE L ZAERN — RGN IR P 5 K [4]. B
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i MV R RS, A S KO B SRR (175 G AR A B R ™ H . SRRV 4 BE4F 257047 500~1000 /51
A LA Al SRE BE B SRR AR [S] [6] Aiig K AT Z220d & BN AL BRI 4 L HE B 2R K R, REH
FERE T RITE RS, BOKBUERAL, A FRESEWAR, AR, HAamsKhEs
KEEIRE . MR B HE AR, HXKA SRR & F 0. 2010 48, [EPE &
KRIFRAREMETRE . B R Tk “A— 37 MR E G ) P S i KO H —— )
A4k 1000 3 /AR SR TRE— B0 s s [7]. T H BN 207 SR A et i i a2 T2,
FETZHARDHMNEE UOP K DOW 25 A 51t . TREE BT Ja, A2 (i b 5T 5 4 s 21 RK
bR, Hrh B BIRKIVERAE, 15K HEC A ik B 5 — Jebrite, 38 A1k B R —UK-T[8]. H
FEAESKBRA AR A, MR HES N A A A 2 KRR, R BOA MR FUi0E, A
A B R HEG 1H REARE EEEOK FUEAT N S SR a1, BRI E RS R AR i K 5
TSHBUIR, 9RO IR AR A IR BE L IR R A R A3 LA ROV P AR P BRI B A 2 2
%, JE NI B TR GRS

2. 5 HZE
2.1, WX

CF PRI A DX A R AR A0 CRROMHS S AR BRI BRI R 69 11 R 26K 86.1 km,
HHRZK 2R 54.5 km, FEER/KFRLZL 31.6 kmo BONASIFIRALTE Y KRG, 48 52 3 2 B g e R g, 1
TR &, WA SRR b, PRSI ES, KUACPI, MR, AT SRR . BRI
AR ZEROR, 2P ZEN 251 m, oK 21K 5.52 m.

22. HmRES S

WA (BHVEASEHETS D IR FFE) (HY/T076-2005) [9], oMkt Hivs 1 b /K 5 44 W il Y
K, 4rmlT 2011~2013 4E 3 H. 5 H. 8 . 10 HJFRE St H/K BRI TAE. DA 5
AL, FEHES DA AT B 7 N5, 4338 PL~P7 67 (A 1 FoR). S DARIT i 4 4 I
MFU, 2HF 2011~2013 4 5 A, 8 AFFEHES LGSR Wi TAE. &% W H AR SR 4R
AEERAN S M 7 iR R B E SObR e Qe MRS, 28 4 #05r: §K i GB17378.4-2007) [10]3H4T,
o pH (R A RS S pH THIlE s O ECHE A R A R E A, S ECR H e/ 15 7 6o
%, WAHRRE K ZE it u ik, MHRRHEKHEE - Bl 5k, A2 75 R R B o R R A2
BEVRAEREE: AMZERAERINMIOCENE: KRR E RES RIS S AR DI PATRE. %
T RE A AR AE S5 AT 0T 2 1
2.3. WTWAhE

K S BR F PP O s i | HES VAR KIS BUIRBLEAT PEAN 5 20 # o SRR FPPAE A R
Pi = Ci/Si, U= Pi 35 5 i 195 Y484 Ci 935 e | VR BE (/L) Si 5 34 i i HERR HE(mg/L).,
ARG RAEEORT 1, WA SOK FOMEAR[11] [12]. 4408 CREIRATRARS 1 R AR TR AE S A5 T
Wr#8F3) (HY/T086-2005) [13], MR HEVS DI HE O X, KB HEBUR A S5 T 28 D 2K
5 (P N RN E [ AR A 5 K 28 S HEROR 1) (GB8978-1996) [1413AT —ZuHEthrite, A M ik
W R R Tl A, MO EARYE Calg ] Tolkis S HEBARME) (GB31570-2015) [15] 7] 15 H 4
5 FUK RS R #E (L3 1)

BN PSR | HET S I I I 3R T RE X R 20 s T X, /K BR B (/KK i AifE) (GB3097-1997)



TURTE %

[16] 56 VUSRI A K TARE . 5554 | ISR AE Si RIUE KK B ARAE (1 U S K BT bR (L3 2).
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Figure 1. The oil refinery sewage outlet and its adjacent waters monitoring stations
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Table 1. The water quality emission standard for petroleum refining industry

= 1. AinEE Tk BHEsR

hETREE BiEM VERES
W pH
(mg/L) (mg/L) (mg/L)
KB e 6~9 60 70 5
Table 2. Seawater quality standard
2. SEKKERARE
T T B VERIHES
W pH
(mg/L) (mg/L) (mg/L) (mg/L)
Bk 7.8~85 0.2 2 10 0.05
e S 7.8~85 0.3 3 10 0.05
M=k 6.8~8.8 0.4 4 100 0.3
EUES 6.8~8.8 05 5 150 05
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AN 7.98 1 8.04; 2011 45 H #2012 4 3 H pH {HIEAK, FEARTE 7.2 4. IR 1 Aommiks] Tk
FRHEBORE pH B AE 6~9 2 18], HEVS H&4E4 pH B 554 E K HERR e .

3.1.2. HESO4BIIEE K& pH &

ME 3 FTELE H, 2011~2013 4% 5 H 4 F11 8 A4 pH (TG H 7E 7.65~8.16 2 [A], 44 2 g KK
PR, BB PUSRAKTRRUE pH YEE Y 6.8~8.8, T & EFAnE. M 3 ME/NE R LLE H F—4E N pH (A1)
BN, B S pH B2 HES DA K. A5 H Al 8 H 4 i) pH Xtk &, 2011 451 2013

8.5 -

8.0 | 7 7

w7 il |
S 7
o

a1

7.0 {

6.5 {

oA .

" 3H 5H 8H 10H 3H 5H 8H 10H 3H 5H 8H 10H

20114 20124 20134F
B3

Figure 2. The pH value variation in water of oil refinery sewage outlet from
2011t0 2013
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Figure 3. The pH value variation in water of oil refinery sewage outlet adja-
cent waters from 2011 to 2013
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£5 AT 8 A4y, i 2012 45 AMIEALT 8 H4. MK pH (E AR /K P 8 203 TR BE R S0
X, BT KIERIRE AL . WK pH K 0.1, MM FREFEHEE FIRE LT 26% [17]. ARk
BRBEFN A= AR (R PR S AR B CARR W BT 2 )i e ik, S A i 3R 2K pH (b, 4
BRI Z N =R 1) COL ¥R FEIGINRAEAS pH B/, PRI S EH LR IEAEY) . AEYHED)
Ft A LT o fR e K K pH {EA — @ 2 [18]. 2011 41 2013 4 5 H 4 W I v 5 B Ak i 1 1)
pH {H AT #8 f T KR AR 2L e G E T, i EEWw K A& B A S FIRE TR, T& pH
B LTt

3.2. ZLHLE(DIN)

Heis OKETHLE(DIN)

i 4 fros, 2011~2013 FEHE5 1) DIN 2246 # 2y 0.02~8.79 mg/L, ~F¥){H 4 1.62 mg/L. 2012 4
5 A4rHEVS ) DIN & & 5% K, 8 8.79 mg/L, 2013 4F 8 A 4y v 4.91 mg/L, 2013 4 10 A {34 2.25 mg/L,
It 3 AN A DIN & EEEEL T KUK bR tE . BAZEAAE “T TH AL AR N L L B A =
APUE” B BB R S b — SO AR )P A AR — i M A IR EER[19], 2012 4 5
48 S5 H i DIN B T RE S5 A %

Wil 5 fran, 2011~2013 4G AR BUK AR H (1) DIN 22465 DY 0.014~1.12 mg/L, P& EN
0.122 mg/L. RH B FIEX VPO, Higdefa4bk 2013 4F 8 H P4, P7 uhifiik 2.24, BIKT 1, HIdZ
VYRR K TARAESS, LB b A7 AN RN H DIN ¥5 Jedi 20739 1E 4 0.14, B DIN & & AR#AR, KBURDGL
HN—FIK. K4+, #5110 2012 45 H DIN & ERHEH &, 183 8.79 mg/L, {HHImT#E 2012 4 5
H &6 H DIN BGAK, SFI{E N 0.015 mg/L, X Uk B b CHES 1R (19 DIN & &l bs, IR
A NI I K R . 117 2013 4F 8 473 4.91 mg/L 1) DIN i ARHEBO I T R 1) DIN & &4 &
BRI, AT S0 DIN SR EEN N, H P4. P7 357 56 VU 89 KK B bR o
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Figure 4. The DIN variation in water of oil refinery sewage outlet from 2011

to 2013
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3.3. LEHJHE(COD)

3.3.1. HiisOKFULFEFE(COD)

& 6 s, 2011~2013 4EHEVS HHEH K4k F1 COD 7E 10.7~183 mg/L 2 jd], “FHI1E )y 72.43 mg/L.
WA 1S UK BbRHED 60 mg/L, SRAJE 7 iPH%, HI53E4E 0.18~3.05 2 [A]. Hrr 2011 4
10 H A1 2012 4 10 Hi#Bbri, 2011 4E 3 . 2012 4£ 5 H A1 2013 4 10 H HEBUK A COD Mi#E AR Eb i
FEE, U 2012 4E 5 A4y s 183 mg/L ﬁ_;ﬁﬁf(ZOlS)E “TTIEAARIN AL RIS B = A
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Figure 5. The DIN variation in water of oil refinery sewage outlet adjacent
waters from 2011 to 2013
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Figure 6. The CODvariation in water of oil refinery sewage outlet from 2011
to 2013
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VUSE " B BRI i BL5 3#r 7 — SO 8 H T PR AT AL C5/C6 Ay e B A7 AE 22 2 P DR it 8 s 1 1)
BTG OE— B E R, DS M TR S 37, oF R P9 R DY S s K S e £,
AREEHN G MIGK RS9 HETG LKA AAER] = COD & B H W] At 5 % M R It i s 7 % .

3.3.2. Hiim Q4RSI ILFERHE(COD)

COD & P /K4 i & i FH Y5 e S8z —, AT B SRMIS A T K R sh oA WL & . FLE
K,y RIRZAKMSZ B35GBk ™ 5 . COD XS T H AR KRB Gs . ks /K HEBCRT A U A5 K Ab 3
RBAT VPl SR UL, e — AN B 2010 H BB IRAS 2145 JBUE /KI5 G424, 1983 43 2003 43X 20 4FK, K
JNTE COD HFHAMEAE 0.43~2.64 mg/L 2 [a], F B i [a] A1 255 AR A B R [20], 1 ] 14 7 7T BAE ), 2011~2013
FEHET AR /K & COD AR 4kl 0.69~3.34 mg/L, “FHME A 1.65 mg/L, %45 RBALER AR
SERBEROE N, MRYEE 2 PPARHE, HUT YR 0.14~0.67 ZIH], REAR. BAOKRE, 2011 4
2012 FIK LRGN — KK, 2013 4F COD & BRI A IS UG, KBUIRGA —FKm . AIE 7 7]
PUE H, 2011~2013 4F 3 4[], #uhfr 5 H 4y COD {28 H 2013 4F > 2011 4F > 2012 AN,
HHP K, A 8 A4 COD EAME ARG, FA FAbFRE PR . 35 8 545(2006) 4 H 4N
5T COD P AR b — 77 TH -5 M T v R AR T HET S R A A G, 59— 7 TS5 it 5 | R AR o ) |
KA 7R A 95[20].

3.4. BFH(SS)

3.4.1. HiisOKFHEFH(SS)

Wl 8 Frow, 2011~2013 AEHES T HEH K& 277 Y7E 8.0~67.2 mg/L 2 [a], I3 SE N 35.1 mg/L.
RAEZE 1 HES 1 BIFHEARAE Y 70 mo/L, SR BE TN INEVER, 5 e 5E 0.11~0.96 Z 1],
HETT UK B A 1 R 8 I HE b -

3.4.2. HeisO4RAEE KRR ERHI(SS)
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Figure 7. The COD variation in water of oil refinery sewage outlet adjacent
waters from 2011 to 2013
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REGIIT RS R ER . BRIREL . TRIRERAUK G AW ERAN ). W&l 9 Wk1, 2011~2013 4
] HES D4R S K R BV TE 5.1~89 mg/L 2 (7], P33k 20.66 mo/L. RHIEE 2 Hiff /KK bR,
K H B R TR0 7 145 K R TS G A8 3UE 0.03~0.59 2 7], ¥R #hr. M 2011~2013 £E % i fr B V74
AL R B, 2012 & uE MBS BB R E 5T 2011 £/ 2013 4, HF HEIH 2012 4 5 A BHFY
WIER 3 T 2012 4F 8 H . 2012 4 5 HilK i m M EF Y & & R E 5 ZH BRI EW &A%, P2
Sl 1) R R R AR ) 5 A T T op SR kb A7 B P RTFEIAA 0%, PA R PT Sl I v AR A U R U
R R 7K P 3 ot e R VA RN K AR
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Figure 8. The suspended solids variation in water of oil refinery sewage out-

let from 2011 to 2013
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Figure 9. The suspended solids variation in water of oil refinery sewage out-

let adjacent waters from 2011 to 2013
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3.5. A

3.5.1. HESOKEHAHA

¥ 10 FraR, 2011~2013 EHEG HHEH KR A 2R 7E 0.08~63.80 mg/L 2 [A]. HR¥EE 1 HH5 A
MEHESbRUE S 5 mo/L, RS FHREBOT 7%, 19 TS R HE 0.02~12.76 2 [H], Hor 2012 425
H. 2013 4 3 H. 2013 4 5 A4, i534a%sr oy 2.35. 3.31. 2.95, 1M 2011 4F 8 /. 2011 4F
10 H. 2012 4 3 H . 2013 4 8 . 2013 4 10 Hi5 Y45, 544545 50 10.65. 11.62. 11.98. 12.76.
10.76, R T HESbRE

35.2. HESOMASE kAP AM3E

1983 43 2003 43X 20 4K, MBI BRI A ZRIK Y 0.00~0.50 mg/L [21]. #7455 2009 4
1~11 A XN R ZE K AR AT 4 UCREIRAE S, X EER EE KR & B
0.001~0.095 mg/L 2 [i], “F#4{E N 0.022 mg/L, & E . ZZiGKZ R FFRE A MG S, RINE K
BTG 20 B ik B AR AR N A 5 T ik R i 2 AR A 0 S R R [22] . AR SEEG AN 1] 11 Fiiow, 2011~2013 4R
TR HE S AR IS A 25 AE 0.00~0.076 mg/L 2 1], “F-HI{E )y 0.041 mg/L, HRHE 2 2 #E/K/KFiAR
e, DYSRHEK A 2K BAR#HEN 0.5 mo/L, 152 Hi5 JLF8407E 0.02~0.15 2 [a], ¥RHFR. M 2011~2013
SEHETS AT SR RS AR B UR G, 2011 SR /KBUIRGE N 2Rk, 2012~2013 S/ F 2Kl =
FOKIRZ 8], ABUTHEIERAT 2R B IE LRI R N . o Lk S T S5 S DRI R 0 A S B A ol
K&, HEG D R A A R AR I I s B, UEEA RS D HE KR R RN, sk 3 S
(1 B Re 71 CAX MR RT3 H,  B 28 0 J IREAN 22 KR [ 52

4, &5ig

1) 2011~2013 SRR AR HES HKFURGUELS , Horh pH (B 20K H BUEFRBL 5L DIN. COD
AR S AN A R H K, HBUEARILR, WA SR A7 48 & 3 Rt A K o
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Figure 10. The petroleum variation in water of oil refinery sewage outlet
from 2011 to 2013
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Figure 11. The petroleum variation in water of oil refinery sewage outlet adjacent
waters from 2011 to 2013
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H &1 H# R CEX B A HUE %, SR ZR0 2 W /KPR i it b 5 e idh N oK A4 o 12 3 )
IK A — E IR .

3) 2011~2013 4EHHT DAV 1 £ E 5 %) DIN. COD A& & B Ktash, Xt 5insa
SRR HE I b g DA R Bt it Geid i AR IR NS NG 0%, BRI RS B35 ) 1% 4 DIN,
COD FUA A BRI, T AR S P I I RN KRR W A TAE, B (R A v 2R A

EHEWH

TV AR S T AR AL G T H (2016GXNSFRA380108); ™ T4 i AR A H B 7 H (KY2015YB315);
BN =B e 2 S I H (2014XJKY-01A)- I AGER IS A ) A SR B R SRR S PR R I H (2015ZB08);
I AL R R R S TSI = H T H (2016Z2YB12); |G “UFVEAESIAEE” B TR,
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