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GAC/Quartz-sand Duel Media Filter for Treating Raw Water with
High NH;-N Concentration

CHEN Yi-yun, LU Shao—ming

(School of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China)

Abstract: This paper describes an in situ experimental water treatment for high ammonia raw water source situated on the
Pearl River, Guangzhou City, using a duel media filter of granular activated carbon (GAC) plus quartz —sand. The
comparative study shows the duel media filter is better than conventional sand filter in ammonia nitrogen removal. Factors
negatively affecting the removal are pointed out, such as lack of DO, high residual chlorine, decreased pH and worsened raw

water quality, and suggestion for improvement is made as well.
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Fig.1 Treatment process of drinking water
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Table 1 The water quality parameter of raw water in low water period
g AEMLER BR WE WA

i
#
B
A
e

mgfl)  (mgll) (NTU) (mgn) PH

SN | 7.74 757 39.4 69  3.20

Bk B/ME 1.68 0.63 6.90 6.7 0.72
T 4.56 3.58 14.5 6.8 1.69

BAE 5.46 7.87 413 84 453

Rk B/ME 1.10 1.10 0.57 6.4 1.18
WHHE 2.52 3.49 1.35 76 266
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AIRK GAC—A P I8 F 31558 70 U8 b 3% 152
PG RIEEBGE MR AXEDZEEE N 0.7m, R
$0.8~1mm H T 40RY , B2 LT 0.5m 1R IER,
AR (1.520.2)mm, X Hb BRI 7538 it ok 38 A
WuER IBREE R 0.9m  HA T 2S5 —3 . ik
#5128 12.5mx7.6m, 3853 8~0m/h, 217 & 687.5~
791.7m%h, R AR RGET .
1.3 MR8 MEFEREZENE

T 2B T, DATTSE # K ERr 8K, B R4
AT GAC—F ZRD 5l 1tk A1 388 70 U b 32 7K 35 0 HE 7K
R KT S . 5 H T B SR i E . pH
BURMHE T R MHER A WE —R, SR
2 B ZAHES T I AE

2 BAEBRIRRITR

BTN 7T AFFHEAT, B2 3 A 31 HiZLE,
AR 10 A 26 HE 11 A 26 HRPEEKREITT
AT I3HT - B BB KA RIK IR A 14~28T, 1)
H22C, 5 @ERIEMAR L, GAC- A H b IE b Xt
R B LA —E RS, E XTI B2
o MR K B AR RRELAE S TR I (B N 2.34mg/L
02INTU, FEBRFEH 15.1%.86.4%,

21 RE(NH,-N)#& L4 A

BEM LR WA 2, KB RIEF R K ERE
7E 1.35~5.61mg/L Z[f], FHE N 3.57mg/L, GAC-f1
HRuEH KB REE YN 2.08mg/L , AT HEIEK 2
BrEHEN 1.02mg/L, V¥ KRR K 33.8%; LB
P K EE YA 334mgL, MW ERE N

0.23mg/L, EERFN 6.63%, AT W, LK IR E R E
B3k 3.5mg/L AR, GAC- S RbuE i v S AL =
BRAR—AEEME LR, TR — g xt
{8, KAEREERR 1.0mg/L,
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Fig.2 NH; N removal by GAC-sand filter
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b 1 20 VS A 20 B 2 P ST Y AR B ELAE
FRAR RS, X 2 KA RAT7E , EAKAE. LR
I 5 7 — B R B b B TR R E X W R A 4L
E IS, BRI, GAC- 1 SERD IR B R INiE AT
PR LT &4 (1) RIFRIER; (2)F 5 M b &
4 (3) AR RSG ; (4)3E EH M TAESAM, i
k¥R pH {H KR THUE TR
3.1 KREALKEGHH
3.1.1 AREMKEERS pH HEH

KA A 3, REHIRIK T RANREA
HELS, B bk Bk A S M EKE
Ko FRuEKAELE 2.04~3.76mg/L Z [, FH{E K
3.0mg/L; GAC—A Frbug i 7K R EAE 0.10~0.34mg/L
Z 8], F¥% 0.23mg/L, AR 8K FREER K 92.2%;
L@k KR ETE 1.29~3.16me/L Z[H], F3
2.52mg/L, FREZEN 16.2%.
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Fig.3 Change curve of remain chlorine
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MRAPIRE E AR K B AR YR R TR
FEAZES K, SR BOM(] £ YRma
ML) B4 T R, FEAR T A I A RRER M EE 4k

BAb 5 (E 5 8K pH 7E 6.4~8.8 Z[A], 1
1525 7.6;GAC-A RV IEM 7K pH F-X52k 7.2; %58
ugh K pH 328 7.5, AR E R AE S
M EAR RS T GAC-AEW MK pH T
K%, 15 B T A K IR A RIS, AR REAR
HALEBERTIE/K pH EMIERTSK, 24 pHEM 6.5
EFE 85 BF, EEFILEM 38.4%5E 5B 90.4%, i
H pH {E®K , L X O, BITEFRE ST HRTRE,
312 BREAL

WA WA 4, BRI KERE
1E 1.20~4.78mg/L Z ], F3¥{E N 2.70mg/L; GAC-f
FERDUR M K AR AT BN 1.95mg/L, AR K
AT 26.7%; AP UE M HOK B R A BE N
3.56mg/L, FIHEINT 36.53%.
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Fig.4 Change curve of dissolved oxygen
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Fig.5 NH;— N removal by GAC-sand filter after backwash
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(DTEVERMERE T B, I8 HA R X VE P AR b2
FT% Rk BB 2 A, IV B 5 R VO FRMEL L R AR 4
JRACRLE M A5 7 ¥k i I 2 ) (GB/T 7702.6-1997)
FM(GB/T 7702.7-1997) M & , 45 5% % 2 W40, WM %
M 5 ARG, REM 20cm GHIE HER KT 2%
{H45r 3 FF&ET 48mg/g.63mg/g, B FFHE /5 TR T
242mg/g 274mg/g, K] HEFE AR, S IR UTE i
WP, EVIEHRREKEPREUNERAE KE L
FHAERORL . FRUEK P IR E A GAC-A %/
TS , 5 R B0 7E SSURL R BB I, XoF AR 3 ek ) R T A
LA S 2 AEMIER, HIS T RIEBEILARE
VR o 1 26 A K IR B, RIET, T 218 PR R BT B
W EETRIEER, Bl —BathEEER
HAENBRAEESZL, BRI WEERE/NELT
KEER KBERKELTRZTZ, LEBRBRER
MRABEA, KBRMAEYZREZMKIERK; K
AETRRAFEARR, TEBRB B TEYRHE
RIS 25 E,

K2 FHHERUELESE

Table 2 Performance parameter of active carbon

Bt ¥ 714 8 A 94 10 A 11 A

PRHHE EE 66 158 151 135 118

(mg/g)  20em 153 146 130 103

TFRiEE RE 831 752 713 711
953

FH{E(me/g) 20cm 781 726 699 679

(2)z3 pREART ] (EBCT) . GAC-AJERbyEHh
N 50cm, &R IERRORBERLAT B304, Uh 3~
4min, WAEER L BB N EHEBRE AN SRS 4%
KREKGRER, A pHE TR 5.6 AEEM, A
GAC-O RIS 57K pH FRER 7.2 AT LIE HFF
KA AR, AR TR AR R LT,

4 SZitE5EW
(1) @A YA BT A, BRI FR R B

SR e SRR, IR R RS #EAT R ahisk
(2)F5 BB /K I At S AR 1.95mg/L, LR 4Li3 78

ZBH . BBTETTRE M-S i M 2> 1] 4K IR g B LR
Rk DA IE AR R R, R K AR IR AE 2~
Amg/L, BT RN A YER
(3EZKEATRRIBZK B NHN BB RA 3.50me/L
EARBRER PR B B 5 2.52me/L, H T S B Xt
BREM R, 5B R EME A2, R
THCAENAERER, SBEREBRER TR,
(4)pH {HZWAELEXT O, BITESEE 7, B
W% S RERS A IR BN SRUEIRSS 7K pH KT 7.5,
(5 RARIK Rk, SYETRE N 15L/(m?-s),
IKPESREE N 10~12L/(m*s), BEFRIFEIFH R vh Pk
BB, TEMAE R M 2h 5 T R M RE R AR B B wh
BELARPRE . HEAA YR B L AR E A
DER VR P RHAR 36h,
(6){EHERIEBEMS 5 N H G MHERER T T
R , R B AT A o T IR IR E IR R ket TR 0,
BEURGE TR
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