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Abstract

From 2011 to 2013, the water quality of the pulp and paper industry sewage outlet and its adja-
cent water in Qinzhou harbor was monitored. The pH, inorganic nitrogen (DIN), chemical oxygen
demand (COD), suspended solids (SS) and petroleum were analyzed in order to research the dy-
namic changes and trends of the water quality. Meanwhile, the single-factor evaluation index me-
thod was used to analyze and evaluate the water quality. The results showed that from 2011 to
2013, the water quality of the pulp and paper industry sewage outlet in Qinzhou harbor was gen-
erally well, and the pH value did not exceed the standard. DIN and COD contents increased abnor-
mally in March 2012, which could relate to the increase of sewage content or the wastewater pipe-
line was broken so that the wastewater was directly discharged into the sea. The content of sus-
pended solids and petroleum in the individual period was excessive, which has little effect on the
sea environment. The water quality of the pulp and paper industry sewage outlet adjacent water
in Qinzhou harbor was better than the water quality requirements of this marine functional area.
The pollution index of the corresponding monitoring project was generally conformed to the cha-
racteristics of the sewage outlet > adjacent sea area. It showed that the pollutant content of the
adjacent sea area was affected by the land source pollutant discharge, as well as the runoff, rainfall,
urban sewage and production wastewater emissions increased in the Qinzhou Bay. The contents
of DIN, COD and petroleum in the pulp and paper industry sewage outlet adjacent water from 2011
to 2013 are increasing. In the future monitoring, the monitoring and management of DIN, COD and
petroleum should be focused on, and the waste water discharge should be strictly controlled and
the impact of major pollutants on the coastal waters of Qinzhou Bay should be reduced, so as to
improve the ecological security.
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1. 518

WERZ B RE, P14 1.8 75 km [ilg R 2. BEE TR A R, Wife b el I e, 7
WEEARWOBAG, T R Y B, 15% HL R K R 45 8 IO AOK T bR, 20 1.8 5 km?
M 2w EIRMORE, B TR S B0 R G  EEEU E[1]-[7]. GOSN T3 B i AL v T
AT s, SRR VR WA LA RIRGOK R BT AR R, MR E RTG53 R
A Ml FEBE RO P I ok bl 55 R AR N A3 S P A PR B AR A Ak [8] [9] [10] [11] [12]. 3K
FRIESE 2009 FEX T PRERMIEIKIEATR . B K AR Sl & F B s & SRR e 8u(E) ikt



http://creativecommons.org/licenses/by/4.0/

TURTE %

17 TV AN T R 2K pH AR EREE. /KR WEAF4A(DO). # 7% E(COD). M4t % a. W TEHIA .
TR Ah AN RERG b 555 Jedibn, S5 RRW: HONHSI IS AOK TR RIF, S TR B7F & B K 2K
IKRARAE[13]: W SCRESER P A HLIS YedR 302 DA 1990 2 2010 45K W I () 5 BT AR MV I 20 A HLTS
PAEBERAT VR, SRS RIS B G I A AR A S R e AR A 3, 25 SRR IR 20 40 (1A Bl
15RO, T AR 0 B 9 —0.55~5.49, AMNE AR T H v—0.44~3.96 [14]; 5K AIZELE 2010
5 6 H SRAEGN S I I3 15 NS A7 (1 K RE S IR e K P A 22 TR AR LA T PR IRR b A5 )
R SR FH SR TR 0 e F R B0 i A BE AT VRN, A3 M BMIVS I T — 8 '8 8 740 [15] . AR Tk 2 —
AN, WRREERZFHEE My —. B TR KK, R Bk s e i s g
JRZ —[16]-[25]. BRINAEIEAR) —RAb TARR4E = 250 J7mi gl S A0 TRE T H #5572 5 » AL 4R it A i
Ko FERMHEZTEIT R X A KT A A 5 e B o A0 R K BB RIE T 4B 1 PR K AL 2 1]
B E A ZE 1] R K, 038 1) 22 43 K ARk ZE IRV HEAK L 46 P ARG &5, 4T B /K HERCE: A 51,276.7 m¥/d,
T H Bt /K & b B 5 5 /K AL ER G AHE 15 Bk 2R pH 6~9, COD 59.7 mg/L, SS 21.4 mg/L, &% 2.45
mg/L, EARHEBUN RIS K B KN 0.610 m¥/s (5.26 /5 m/d), SEHEMUE N 1789 5 m®, MR /K L0 ]
Wb B, ARG KT KA b @S 8.6 A HLARGEEIRIGHE . BEE LS AN D SR
KR, NATTR AT o B A BSR4 s, PRBE R (1 i 0 R, DR abb id 4R T St B S5 T s ol )35
o] H 2R . AEFRE, 1EAR T 2012 K HEE A 34.27 {¢ i, HEs%ksKH COD 2 62.3 i,
154 E Tk COD A% 303.9 FiMif] 20.5% [17] [21], T W48 TV R /KI5 YA AT /NI . BRI 48
Herm AL TS R 5, AT X, B B o X P (Bl IR N T 1% 410 Sk K 5 52 i
WFFLIRIR D, BRI Db ZE SRR X B i HEVS 1 S A0 I i TS G R, A BT RO 1 40) HE
15 1 R AR K AT I S 28 G VRN, AR EON IS AR S IAEE,  Jfll SRR RO AR OGH T TR B S
G W A R A R .

2. 5 HZE
2.1. WRXEHS

ARG N T K1 (1995~2014) M i R Ge it Wkl ARMMIELR FTE TR 22.7°C, Eim iR
37.9°C, FERALAIR 2.4°C, FFHMEKE 2154.7 mm. EAR) DY R KARIRGE, GBI HEA
LA AL T ZRPE I, GO FEli i, ¥ 5 DU R AR 20K 2 22.6 km. FONISWIW EA IEM A H i, )
P06 [ TR b 1966-1987 4 SEil & & sl 7 6.57m, B ARAREIAI—0.42 m, B KW 549 m. WAL
BIRA I, FIRTL, SEUTHEEIRT, A RITRESEIR TR AN RN B0, v
W SEUTHEEIRNEE, HKSORIZE W MR . I Emb & 46,5 i, =R
H64.8%, XFTHVOE 21.12%; FURTLAEHVO & 55.3 A, HEHV & 44.3%, XFHvbE 49.44%.

22. ERmEESTH

P8 R IE NS I BORFURE ) (HY/T076-2005) [26], 5 ALK R 445l mipd vk, 435 F
2011~2013 43 A. 5 A. 8 A+ 10 AFF ik 1 AR M TAE . PAERMNASIEAC HEs 10 o vrbuly, 78
HES VAR I3 B TR AR 1 7 ANl A, 43 309 PA~PT7 Sl () 1 BTam) e HETS 1 A1 AT e 4 4 W 795
53T 2011~2013 4 5 H . 8 HIF AT MK K B I TAE . & Wl B RE feR AR AL 73
BTSSR GREFEMRINTE, 25 4 #7r: WK0H GB17378.4-2007) [27]147 . RFEFIZ3Hir
AFEBRIUS K2 ERE . DU PATRE . SRR AR e S5 AT T B 4% )
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Figure 1. The monitoring sites of the sewage outlet
1. HES O MR M s 4L

2.3. WWAhFE

K A T PPMERT O RS IE AR HES D AR KIS B AT VA 5 04 . SRR FIRME AR R: Pi=
Ci/Si, . Pi NS4 i IS GREG Ci TS 39 1 Ik EE(mg/L)s Si Ji5 349 i BB HE(malL),
FKTF YA EORT 1, WM BN As . 48 (BRENIEHES O AR SR Fa me )
(HY/T086-2005) [28], #JNHsIEAR) HEvG LG IO L IX K RHEBR A T2 U2 18 (e
N LA E S Ar v 5 /K 22 A HEBChR ) (GB8978—1996) [2913 AT —Zuflbilhrut, PAAMEIEAL h
HREAAT I, SO F AR 2R aE AR Tl Ky S e HE SR iE ) (GB3544—2008) [30] 1] 15 HHEE MK i
HebR (WL 1)o

ERMASIE AR HES DR Th RE X R s TTIX, KFIA S (KK FiAR#E) (GB3097-1997)
[31] 55 PUKIF A K AR UE . 7559 | HERERUE Si S ZK K 5 bR v 6 DU K B bR v (I 2)

3. &R 5L
3.1. pH {&

3.1.1. HESOKF pH &

M2 FTEAUE W, HEVS 1 pH {EAE 7.27~8.16 2 [A], Hr 2011453 AF15 H pH A&, @il 1 8;
2011 4F 8 H #2012 4F 10 H pH EMEAK, FEATE 7.5 /247, 2013 4x4F pH (ELE 7.8 /o 4. WRHEE 1 hHEs
1 pH K BARHETE 6~9 2 [8], 375 E R HRE -

3.1.2. HESO4RLEE ki pH &
MIE 3 ATBUEH, 2011~2013 4F 5 H 1 8 A4y pH {EIEFETE 7.73~8.27 2 (8], RIEE 2 FilgKKIH
FrRUEZE VU brvE pH JEHITE 6.8~8.8, MIFF&EZEbréE. M 3 TE/NEHE LUE H [ —5E W pH E A
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Table 1. The water quality emission standard of pulp and paper industry sewage outlet

= 1 BIBRELRHNS Ok BHERRE

AT oH CcoD B VERIIES
(mg/L) (mg/L) (mg/L)
YNIE RS 6~9 90 30 10
Table 2. Seawater quality standard
= 2. BRI
YT oH DIN coD BEY PERIES
(mg/L) (mg/L) (mg/L) (mg/L)
K 7.8~8.5 0.2 2 10 0.05
e S 7.8~8.5 0.3 3 10 0.05
H=R 6.8~8.8 0.4 4 100 0.3
FALES 6.8~8.8 0.5 5 150 0.5

pH{E

Figure 2. The pH value variation in water of pulp and paper
industry sewage outlet from 2011 to 2013
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Figure 3. The pH value variation in water of pulp and paper
industry sewage outlet adjacent water from 2011 to 2013

3. 2011~2013 Fi&HK His O 4MLEig kiR 4 pH {E3E
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Ko B pH 2 HES DR K. 5 61 8 A pH R HKE, 5 A MmsesT 8 i,
KT AR T 8 G NI, Mkt pH IR K

3.2. ZHLE(DIN)

3.2.1. HESOKETHLE(DIN)

Wi 4 Frow, 2011~2013 “EHES H I EHLEAR GG R Dy 0.03~8.91 mg/L, ~“FJ{EN 1.14 mg/L. 2012
3 ARG D EHVE S 8w R, il 7 /KIS K BARHE, T e N A B LA & AR RRAE 0.4
mg/L 7idi, IXATRESIEAR) — AT ARE T AR 30 IIEARI AR P22k T 2011 4F 12 H 30 HIFthigtr, 4=
AT FBOOH BT BURIE A O, FANELR) KA KRG EER, S8UREEEKE TR, 1t
TCHVR & & e i G s T e 5 A K.

3.2.2. HE5O4BIASIEKETHIE(DIN)

Wil 5 frow, 2011~2013 RS FARI i 3K 44 o 1 e LA A0 F A 0.013~0.201 mg/L, R A HR[A]
TFAEXS VP, Hoys G 40AE 0.026~0.402 Z [i], $43ize/NT 1, BRI AR I 58 DU KK B AR ifE . B T 2013
8 A P6 BRI HE — KB, Ab T 55 S KK BbRE, e ol 5 7 W 0 3 Py 340328 1) 5 — 2R /KK
bR . M= NN GRS, HEVS D HER JEHL S AR s 5w B0, (ER T ARk AR
MRS ES TS, SEEXPURM R E AT RE R TV A S5 KH, FR MRS E TN R E
2011~2013 A, 8 A EMAEL H AR, FEIFEFETREE 8 A M vFE KM, BTN, WX A4S
IK B K HE ORI A R 2R, HEVS D5 KHERGE KT 5 A6y, BEZHE NSRS iS5 e o B Al
NN, k&R T 8 A EHLE S =T 5 A

3.3. LEFHE(COD)

3.3.1. HHSOKELFFERR(COD)

1 6 fiR, 2011~2013 4EHETS Ik H K i COD £ 6.90~569 mg/L Z [fl. Hifit# 1 H5 LK bR
#EJ9 90 mg/L, SRATHD TP, HT5 R4 0.08~6.32 2], Hh 2011 423 . 5 /. 8 HImk
bR 2012 4E 3 . 5 AHHUK AR COD RGBT 8, JEHA 3 H )ik 569 mg/L; 2013 4F 8 A4
JBUK A COD jibr. 2012 4F 3 AHFH /KA COD R, JRFTIEEY 2012 4F 3 A4t #r= S805
Kb COD SR MBe B 56, HLATHE SR RAEMBOR RS E I, FEUR BRI F A .

3.3.2. HEsOMAS K E L FRSE(COD)

M 1983 4= F| 2003 4FiX 20 3K, ML COD MIFIAMELE 0.43~2.64 mo/L Z [, FFfi A F1ZE45 48
EEK[32], T 7 FTLAE Y, 2011~2013 Ak HAR IS /K & COD 281kt H N 0.29~3.26 mg/L,
ZEE R G AT TS RAHT . 5 2 hyPAARiE, HI5 Q4R E7E 0.06~0.65 2 [A], AR HIbR, HoK
JUIEE] K, 2013 4F P2 S /K& =K. MIE 7 iTLLE . 2011~2013 4F 3 4E[H], HEME S
1) COD B (B FZ= 24k Lh i I, I H 2013 4E (1) COD {EHATWIAEAR A — AW 138 n, AR — ik
PR LW R, 5 H I fEANFI4EAR (8] COD {2 K, 1M 8 H M EAF4EAR A COD {8 2 H A1
. T EHTE(2006) 15 H ISR COD RHZET WAL — 7 I S H N iR R A TEHS A ¢, 55—
THI 5 53 I 5 S A UAR A 1) b8 7Kk e R A A 9 [32] 6

3.4. ZiFH(SS)

3.4.1. HEFOKEHRZH(SS)
il 8 fiw, 2011~2013 AEHES CIHEH KA P BIFMITE 7~132 mo/L Z 18], HR4E T 1 Hivs R w4k
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The DIN variation in water of pulp and paper industry

sewage outlet from 2011 to 2013
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Figure 7. The COD variation in water of pulp and paper in-
dustry sewage outlet adjacent water from 2011 to 2013
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Figure 8. The suspended solids variation in water of pulp
and paper industry sewage outlet from 2011 to 2013
[ 8. 2011~2013 FiER] HES OKAEHEZMTILIFR

TOFRHE, K H BT 7 A, Hvs Yede 80(E 0.23~4.40 2 7], Hrp 2011 4E5 H. 2012 4 8 H #1110
Hi5 8 504y 5K 4.40, 3.09. 1.3, #Eit 1, @it HErs DK R HEBRHE

3.4.2. Hiis ORISR AP EFM(SS)

& 9 AT, 2011~2013 AFEiE4R) HEVS AR UT i K 4 B FY7E 3.70~43.20 mg/L 2 [f], #R¥EE 2
WK TR HE, SR BDR T PPAN 777245 H K B T5 e dR 07E 0.02~0.29 2 0], MR, RS 4RI RIS
HIRIFE T = 2 AOK B AR HE. TI4E &) 8 th 2011~2013 4E 5 A 43 M1 8 H 4 HErS DIHER B0 4 2 =
R, AR ARG DVHE ) B o HES AR I e EE L, KR AR E B R ThRe . AW
2011~2013 5l A B AR R I, 2012 4F % b A 2 & 20 = T 2011 4EAT 2013 4F, JFH 2
PRI &N 2011 4 8 AT 5 A4y, 1 2012 4FAN 2013 4F2& 5 AtnE T 8 A LA .

3.5. A

3.5.1. HESOKEhAMAE
nlE 10 froR, 2011~2013 AEHES R KA A7 i 28 4E 0.084~60.54 mo/L 2 [A]. AR#E 1 AIHES 1
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3.5.2. HESO4RIEE kAP A K

M\ 1983 4FF| 2003 41X 20 43K, FRMN BT R K A 2K 4 0.00~0.50 mg/L [33]. AR SR 4 <]
11 fTzR, 2011~2013 “EHES AR A A 2R 7E 0.013~0.087 mg/L 2 Ja], 57 2 WK brUE, 15
B HY5 YRR 0.026~0.174 22 J8], By Mbx, HEVS AR K8 2o = 2K KK B bRt . M 2011~2013
R DSBS A R B BRI R R, AN EA R S BB RN, FEFEF R H T
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Figure 9. The suspended solids variation in water of pulp and paper
industry sewage outlet adjacent water from 2011 to 2013
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Figure 10. The petroleum variation in water of pulp and paper in-
dustry sewage outlet from 2011 to 2013
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Figure 11. The petroleum variation in water of pulp and paper in-
dustry sewage outlet adjacent water from 2011 to 2013

11. 2011~2013 FFX&E4KT HES O 4TLEEK I Al LERL

4, g5ig

1) 2011~2013 FFHIHHEE AR HHG FK TR BB R R4, Hor pH EAR LSR5 DIN i1 COD
AL 2012 4F 3 Ay E R, nRe 5iE4) e S EUITHEG K S B ISR G AR I R K HEE
T WAL 1S K BRI A G By AR & B A B DU AR, X IR R S A K

2) 2011~2013 FRMMEEAC HEG M AR AR T 1238 5 D BE XK SR, AH R I 15t H 35 G
FRBOARTF G HE S D> A0 Mg s o, R0 AR I i35 Je ) & 1 52 el U5 e HETG, DA KBRS N s
U FERN S I X AR 5 15 K B A 72 B K HE TSR 1S 0 55 DR 3R S K

3) 2011~2013 4FEHET D4R 1 £ 5 444 DIN, COD A7 & 8 S K sh, 76 LUJG (1 il
AR, BiiZE B DIN. COD RS s iR, Foss il M OC R K IUHER, B 3 25 4L
SRS FK M SR, $emA s atk.

EHEWH

IV SRR 2 4 35 4F 3 4 i H (2016GXNSFRA380108) ;T T i A B 2 H R BF % Wi B
(KY2015YB315); M - Be i 20 5 5 30 H (2014XIKY-01A); T PaAbHE S e B W 2 R I 0 B s i =5
RZEIH (20152B08); |~ PhIba i E R4 5 TSN = | 5 H (20162YB12); #M :Bi K2 Al Hi
A ZRit-JI 30 B (201511607183)
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