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TOM TAT

Bun gidy ttr hé théng xt ly nwéce thai cia
nha mdy san xuét gidy duwoc st dung lam
véat liéu hép phu (VLHP) dé xtr ly thanh phan

hiru co khé phén hay sinh hoc trong nuwoc ri

rac. Bun gidy sau khi duoc hoat héa cé
thanh phén cellulose khodng 52 % (tinh trén
lwgng khé) dwoc str dung trong nghién cieu.
Két qué thu duoc cho thdy khd ndng hép
phu cua ban gidy bi dnh huéng bdi nhiéu

yéu t6 nhw pH, thoi gian va ty Ié st dung.
Trong diéu kién hép phu tinh hiéu suét x ly
thanh phan hitu co khé phan huy tinh theo gia
ti COD (da khor BOD) trong nuwoc ri rac dat
86,5 % & pH = 6, sau 150 phut khudy trén véi
tbc do 150 vong/phat. Ty 1é dé sut gidm thanh
phédn COD trong mutc ri réc trén khéi luong
VLHP st dung cao nhét dat 12,8 mg/g (lvong
vat liu kho).

Twr khéa: Bun gidy; véat liéu hdp phu; nude ri réc; hitu co khé phan hay sinh hoc.

1. PAT VAN BE

Pién hinh nhét ctia thanh phan hiru co khé
phan huy sinh hoc trong nudce ri rdc 1a cic hop
chit humic. Chiing 1a nhitng polyme mang mau,
lam cho nudc ri rdc ludn ¢6 mau vang dam hodc
niu sim. Céc thanh phdn ndy trong nuéc ri rdc
thuong dugc loai bé bing cdc qué trinh héa ly
trong hé théng cong nghé xur 1y nhu: hip phy,
oxy héa va loc tham thau ngugc. Oxy héa dugc
xem la phuong phdp xur 1y hiéu qua do c6 kha
ning pha hily gan nhu tat ca céc lién két héa hoc
bén virng cua céc chit 6 nhidm hiru co, ddng thoi
qué trinh xay ra nhanh. Tuy nhién chi phi xt ly,
bao gbm thiét bi, héa chit, van hanh va bao
dudng, ciing rat cao tuong tu nhu d6i voi phuong
phap loc tham thau nguoc, do vay nhitng phuong
phdp nay khong c6 tinh kha thi cao khi dp dung
trong thuc té xur 1y tai Viét nam [1]. Trong khi d6
hép phu c6 thé xem 12 phwong phdp don gian, dé

dp dung va cé chi phi xir 1y hop 1y va da duoc
chirng minh 1a hoan toan c6é khd nang xu 1y hiéu
qua cdc thanh phan 6 nhiém hitu co bén viing
trong nhiéu loai nudc thai. Van dé 1a can xac
dinh va phat trién loai vat liéu hép phu nao dé c6
thé sir dung hiéu qua trong xiur 1y nudc ri rdc
nhung lai ré tién, sin c6 va than thién véi moi
truong. Diéu nay c6 ¥ nghia khoa hoc va kinh té
rét 1on.

Biin gidy 12 chit thai rin phét sinh v&i lwong
16n tir cdc nha mdy san xudt gidy va bot gidy
cong nghiép ¢ Viét nam. Hién nay bun gidy da
duoc biét dén 1a nguyén lidu dé san xuét vat liéu
hip thu diu khoing. La mot dang vat lidu
lignocellulose, né c6 kha ning hip phu céc thanh
phin hoa tan trong nuéc cha yéu nhy vio ciu
tric xép va thanh phﬁn cellulose [2][3]. Kha nang
hdp phu ctia loai vat liéu nay c6 thé cai thién
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dang ké khi dugc hoat héa lam tang ham lugng
cellulose v dién tich bé mat riéng [4][5][6].
Nghién ctru nay dugc thuc hién nham khao sét
kha ning hap phuy ciia bun gidy duoc hoat héa dbi

v6i thanh phan hitu co khé phan huay sinh hoc
trong nudc ri rdc va trén co sd d6 danh giad kha
nang st dung vt liéu ndy trong diéu kién xi ly
thuc té.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat liéu
Bin gidy duogc ly tir bé lang héa 1y ciia tram
xtr 1y nudc thai tai nha mdy gidy NewToyo (KCN
VSIP I — Thuan An — Binh Duong). Mau bun
gidy c6 dang cuc nh6, 4m va ¢6 mau tring x4m.
Mau nuéc duge 1y ngay sau bé xtr ly sinh
hoc cuia hé théng xir Iy nude ri rdc cua khu Lién
hop Xir Iy Chét thai Nam Binh Duong. Nudc ri
rdc sau d6 duoc xu Iy tiép trong bé bun hoat tinh
¢6 suc khi cho dén khi ndng do COD khéng thay
d6i (gan nhu khong con BOD).
Phwong phap nghién ciru

(a) Chudn bi vét liéu hip phu (VLHP): Biin
gidy dugc phoi kho tu nhién, danh toi roi ngdm
qua dém va rua béng nudc sach (nudce thiy cuc).
Vit liéu da dugc rira sach tiép tuc dugc séy kho,
lwu gitr dé sir dung trong céc thi nghiém

Hoat héa bin gidy
Budc 1: Xir Iy bang tic nhan H2SO4

Ngam 50 g bun gidy (vat lidu da duogc rira
sach va xdc dinh d6 4m) trong 500 ml dung dich
H2S04 c6 néng do 1,0 %, o nhiét do phong [3].
Sau thoi gian: 2; 4; 8; 16; 32; 48; 64 gio, tach vat
liéu ngdm va rira dén pH trung tinh. Sdy va xéc
dinh lai khéi lugng kho cua vat lidu dé danh gid
hiéu qua tach loai nhitng thanh phan khong mong
mudn.

Buéc 2: Xir Iy bang tdc nhan NaOH

Ngam 50 g bun gidy (vét liéu da duoc rira
sach, sdy kho va xdc dinh d6 am sau khi ngim
trong dung dich H2S04) trong 500 ml dung dich
NaOH c¢6 n(“)ng d6: 0,5 N, ¢ nhiét d6 phong [3].
Sau thoi gian: 2; 4; 8; 16; 32; 48; 64 gio, tach vat
liéu ngam va rira dén pH trung tinh. Sy ¢ 60 0C

sau 24 gio [3] thu VLHP (da hoat héa) va sau d6
xdc dinh lai thanh phan cta vat liéu dé danh gid
hiéu qua tach loai nhitng thanh phn khéng mong
mudn.

Phuong phdp phan tich: Cac chi tiéu (pH,
nhiét d9, do 4m, COD, BOD, ham luong
cellulose, tro) dugc phdn tich tai phong thi
nghiém Vién Moi truong va Tai Nguyén, PHQG
Tp HCM, theo Standard Methods for the
Exammination of Water and Wastewater, 2005.

Xdc dinh dién tich bé mit riéng: Phuong
phdp hip phu da phan tir BET dugc thuc hién
trén may ASAP 2010, tai Vién Khoa Hoc Vit
Liéu Ung Dung, Mac Pinh Chi, Tp Hb Chi
Minh.

(b) Nghién ctru kha nang hap phu thanh phan
hitu co (COD) khé phén huy sinh hoc trong nude
ri rdc cua bun gidy da dugc hoat héa: Céc thi
nghiém duoc tién hanh trong mé hinh mé c6
khqu tron (hép phu tinh).

Khao sit anh huong ctia pH: Chuan bi 7 coc
thity tinh 1000 ml. Cho vao mdi céc 500 ml nudc
ri rdc da khir BOD va 12 g VLHP (khoang 10 g
VL kho) [3][6], danh s thir ty riéng biét. Didu
chinh pH hdn hgp trong cac coc dén cac gid tri 3,
4,5,6,7,8,09. Khuéy tron 90 phit trong diéu
kién nhiét d6 phong véi téc do 150 vong/phut
[3]. Ly tdm thu léy dung dich, xdc dinh n@)ng do
COD trong tirng céc.

Khdo sit anh huong cua ty 1¢ st dung
VLHP: Chuin bi 7 cbc thity tinh 1000 ml. Cho
vao mdi coc 500 ml nudc ri rdc da khir BOD,
dénh s6 thi ti riéng biét. Piéu chinh pH hdn hop
trong céc cdc dén gia tri pht hop (theo két qua thi
nghiém trude). Thém vao mdi cbe luong VLHP
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(tinh theo lugng khd) tuong tGng voi ty 1€
ran/long: 1/10; 1/20; 1/30; 1/40; 1/60; 1/80;
1/100. Khudy tron 90 phiit trong diéu kién nhiét
d6 phong véi toe d6 150 vong/phit. Ly tdm thu
lay dung dich, xdc dinh nong d6 COD trong tirng
cbe.

Khdo sdt thoi gian dat cdn bang hdp phu:
Chuén bi 7 cc thiy tinh 1000 ml. Cho vao mdi
cbe 500 ml nudc ri rac da khir BOD, danh s thir

3. KET QUA VA THAO LUAN

Hoat héa bun gidy

Mau bun Iy tir nha mdy san xuat gidy sau
khi dugc rira so b, siy kho c6 d am 14-15 % va
thanh phén cellulose chiém khoang 38 % (lugng
vat liéu kho), con lai 1a céc tap chit khédc. Vat
liéu chua dugc hoat hda nay cé dién tich bé mit
riéng khoang 25 m*/g, duong kinh mao quan 1,2
nm.

Khi ngam bun gidy (dd xdc dinh d¢ am va
thanh phén ¢ trén) trong dung dich H,SO, 1 %
(han ché lam dut mach cellulose) s& 1am truong
cdu trdc cua vat lidu. Cdc lién két acetal gitta
nhéom chic cia hemin véi nhém hydroxyl cia
cellulose bi phd vd, keém theo la sy thuy phin
hemicellulose. Lugng tap chat gdm chi yéu la
cdc thanh phan lignin, hemicellulose va vo co bi
tach ra khai vat liéu phén tan vao trong dung dich
va nhu vay s€ lam tdng ham lugng cellulose cua
vat liéu [3], [6]. Ngoai ra khi nhitng ph?m tap chét
nay tich ra khoi cdu tric s& lam cho do x6p cua
vt lidu tang 1én. Két qua thé hién trong Hinh 3.1
cho théy luong tap chit bi tdch loai (phé‘m tram
theo khéi lugng kho cua vat liéu) tang khi tang
thoi gian xir Iy. Tuy nhién c6 thé thiy ring hiéu
qua tach loai tap chat chi ting manh khi thoi gian
xu 1y tdng tir 2 gio 1én 16 gio, con sau d6 sy thay
d6i 1a khong dang ké va tham chi con c¢6 xu
hudng giam xubng sau 32 gid. Piéu nay c6 thé 1a
do mét phin nhé cdc tap chét bi hip phu nguoc
tré lai vao bé mit cta vat liu.

tu riéng biét. Pidu chinh pH hdn hgp trong cic
cbe dén gid tri phit hop. Thém vao médi céc lugng
VLHP twong tng véi ty 16 ran/long phit hop
(theo Két qua thuc nghiém trudc). Khuéy tron
trong diéu kién nhiét do phong véi toc do 150
vong/phit. Ly tam thu ldy dung dich, xdc dinh
ndng d6 COD sau 10, 30, 60, 90, 120, 150 va 180
phuit [3].

Khi bin gidy dugc ngdm 16 gid trong dung
dich H,SO, 1,0 % thi luong bi tich loai dat duoc
gin nhu 12 cao nhét (7.6 % luong VL kho) va ciing
la thoi gian xur ly phu hop.

Lugngtap chatbjtach
(% VL kho)

o N A O
L L L L

2 4 8 16 32 48 64

Thoi gian (gio)

Hinh 3.1. Anh hudng cua thoi gian xt 1y bang dd
H,SO, 1 % dén hiéu qua tich loai (Budc 1)

12
10 - PN

Lwong tap chat bi tach
(% VL kho)

o N M O

2 4 8 16 32 48 64
The'i gian (gi®’)

Hinh 3.2. Anh huéng cua thoi gian xi 1y bang dd
NaOH 0,5 N dén hiéu qua tach loai (Budc 2)
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Bin gidy duoc rira sach, siy kho va xdc dinh
d6 4m va tiép tuc ngdm trong dung dich NaOH
0,5 N, & nhiét d6 phong [3]. Két qua thé hién trong
Hinh 3.2 cho thdy luong tap chét bi tich loai
(phan tram theo khdi lugng kho cua vt lidu) ting
khi tang thoi gian xtr 1y tir 2 gio 1én 8 gio. Khi
tang thoi gian xu 1y 1&€n nira thi hi¢u qua tach tap
chét hdu nhu khéng thay d6i. D6 1a do khi ngam
bun gidy trong dung dich xdt thi c¢6 hai qué trinh
ddng thoi cling xay ra d6 13 qua trinh tich, hoa tan
lignin, cdc thanh phan vo dinh hinh va qua trinh
NaOH tuong tdc voi cdc dai phan tir holocellulose
[3]16]. Néng do dung dich NaOH sur dung thép do
viy thanh phin cellulose bi tic doéng khong
ddng ké. Tuy nhién, khi thoi gian xtr 1y qué dai thi
thanh phan v6 dinh hinh bi tich hau nhu khong
tang nita vi ham luong cia ching cé trong vat

lidu 1a xac dinh. Didu nay cho thdy thoi gian xir
1y dai hon 8 gio 1a khong cén thiét va hiéu qua
tdch dat duogc sau 8 gio la khoang 9,6 % (VL
khd).

Bin gidy sau khi duoc hoat héa qua 2 budc
nhu da trinh bay ¢ trén (VLHP) c6 déc tinh toi
x6p, ¢6 miu xam. Thanh phan (tinh trén lugng
VL kho): 52,5 % cellulose, con lai la cic tap chét
hitu co khéc va tro, dién tich bé mit riéng khoang
34 m*/g, dudng kinh mao quan 4,2 nm.VLHP tir
b gidy c6 thanh phin cellulose dwoc cai thién
déng k&, véi kich thuéc ddng nhét, d6 xdp cao
hon rét nhidu so véi nguyén liéu ban du c6 thé
nhan thdy bang cam quan, day la dic tinh quyét
dinh kha nang hép phu ctia vat li¢u nay.

Panh gia so bé khi ning hip phu thanh phin hiru co (COD) khé phan hiiy sinh hoc trong nuwéc ri

ric ciia bun gidy da dwogc hoat héa - M6 hinh hip phu tinh

Mau nuée ri rac sau khi duge khir ham luong
BOD, c6 thanh phin dugc trinh bay trong Bang
3.1. Thanh phan BOD ctia nuéc ri réc ~ 8 mg/l,
do vay khéng anh huong dén két qua khao sat.

Ham lwong COD ban dau cua nuéc ri ric 1a
Co, ham lugng COD cua nudc ri rdc sau thoi

gian t khudy tron véi VLHP trong diéu kién nhiét
d0 phong la Ct. Tur cdc gid tri Ct thu duogc tir thuc
nghiém s€ xdc dinh dugc hi€u qua cia qua trinh
hdp phu théng qua hiéu suat xu 1y (H - % sut
giam COD) va dung lugng hip phu cia vét li¢u
(q - 46 sut giam COD mg/g VLHP kho).

Bing 3.1. Thanh phan va tinh chat nudc ri ric dugc sir dung trong thuc nghiém.

Thanh phén Pon vi Gi tri
pH - 7,6
COD mg/l 185
BOD mg/l ~8

a/ Bdnh gid danh hieong ciia pH méi trweong dén hiéu qua hdp phu

Piéu chinh pH cia cdc hdn hop gom 12 g
VLHP (khoang 10 g VL khd) va nudc ri réc dén
gidtri 3,4,5,6,7,8va9 béng dung dich NaOH
IN va dung dich H,SO, IN. Sau 90 phiit khuay
tron, két qua phan tich nong d6 COD con lai
trong dung dich sau li tim dugc trinh bay trong
Béng 3.2.

Két qua thyc nghiém cho thiy hiéu qua cta
qud trinh hip phu c6 xu huéng ting 1én khi gia tri
pH clia m6i truong tang tir 4 dén 6. Tuy nhién khi
gid tri pH tang 1én > 6 thi hiéu qua hép phu lai
khéng ting nita ma con c6 ddu higu giam xudng,
dic biét khi pH ting 1én 8 va 9. Piéu nay ching to
ring méi truong kiém khéng thudn loi cho qué
trinh hép phu thanh phian COD khé phan huy
sinh hoc trong nudc ri rdc 1én trén bé mat cia
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VLHP (biin gidy). Nguyén nhan c6 thé 1a do da
xudt hién su canh tranh hip phy cia gbc OH va
cdc thanh phan acid humic va acid fulvic 1én trén
cdc tdm hoat dong [2][3][6]. Trong su canh tranh
nay, do cu tric 1on va cong kénh ciia cic hop
chit humic va fulvic so véi OH™ nén hiéu qua

hap phu dbi véi cdc thanh phin nay bi giam
xubng khi trong mdi truong cé nhidu gbc OH'.
Trén co s& hiéu suét xir Iy 12 40 % va dung luong
hép phu dat dugc cao nhat 12 7,4 mg/g, chon gié tri
pH ciia mdi truong hap phu 12 6 (gan gid tri trung
tinh) dé tién hanh cac thi nghiém tiép theo.

Bang 3.2. Anh huéng cia pH dén hiéu qua hép phy

Cac thong so ctia qua trinh hap phu

pH Co, mg/l Ct, mg/l q, mg/g H, %
4 185 141 4,4 23,8
5 185 133 5,2 28,1
6 185 111 7,4 40
7 185 115 7,0 37,8
8 185 121 6.4 34,6
9 185 128 5,7 30,8

b/ Pdnh gid anh hwéng ciia ty 1é sir dung VLHP dén hiéu qua hdp phu

Thém luong VLHP tuong tng (tinh theo
Iugng khd) vao 500 ml nudce ri rac dé thu duoc cac
hdn hop véi ty 1€ re'in/léng: 1/10; 1/20; 1/30; 1/40;
1/60; 1/80 va 1/100 (g/ml). Piéu chinh pH cic hdn
hop trén dén 6. Sau 90 phiit khudy tron, két qua
phan tich nong d6 COD con lai trong dung dich
sau li tam duoc trinh bay trong Bang 3.3.

Két qua thyc nghiém cho thiy hiéu qua cua
qud trinh hip phu dat dugc ting 1én khi ting lugng
sit dung VLHP hay néi cich khic 1a tang ty 1€
rén/long tuong tmg tir 1/100 dén 1/40. Diéu nay la
hoan toan d& hiéu, khi ting lugng VLHP c6 nghia
12 ting bé mat hip phy thi din dén ting lwgng chit
bi hdp phu. Trong truong hop ndy dung lwong cta
VLHP khong ting dang ké khong phai 1a do da dat
dugc cin bang hdp phu ma do diéu kién khuay
tron (tbe d6 va thoi gian) chua phu hop voi su
phan b véi mat do thip ciia VLHP trong hdn hop.
Khi ty 18 rdn/long ting tir 1/40 1&n 1/30, hidu qua

hip phu ciing ¢6 ting nhung khong nhiéu. Do vy
6 thé thay ty 1¢ ran/long 1/40 c6 thé dugc xem
nhu 1a ngudng phu hop cia lugng VLHP sir dung.
Khi tiép tuc ting ty 16 ran/long tir 1/30 1én 1/20 thi
hiéu suit hip phu van ting tir 69,7 % 1én 75,1 %,
trong khi dung lwong hip phu lai giam déng ké tir
7,8 mg/g xubng con 5,6 mg/g. Két qua nay chimg
to anh huong do thay ddi diéu kién moi truong dén
hi¢u qua héip phu, cu thé 12 do linh dong cua
VLHP (mtc d§ phan bd déu) trong hdn hop bi
giam xudng khi lwong sir dung ting 1én. Khi ting
ty 18 ran/long tir 1/20 1én 1/10 thi két qua thu dwoc
cho thiy ring hiéu qua hap phu giam rd rét. Hidu
suat xir Iy giam tir 75,1 % xubng con 48,1 % va
dung lugng hap phu giam tir 5,6 mg/g xudng con
1,8 mg/g. R& rang ring vé6i lwong VLHP sir dung
hop 1y dé dat dugc dung lugng hip phu 7,7 mg/g
twong tmg vai ty 18 rin/léng 1/40 1a phit hop va do
vay duoc chon dé tién hanh thi nghiém tiép theo.

Bing 3.3. Anh hudng cua ty 1€ su dung VL dén higu qua hép phu

T 18 rén/léng Cic thong sb ciia qua trinh hap phu
(g/ml) Cy, mg/l C(, mg/l q, mglg H, %
1/100 185 152 6,6 17,8
1/80 185 143 6,7 22,7
1/60 185 125 7,2 324
1/40 185 89 7,7 51,9
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1/30 185 56 7.8 69,7
1720 185 46 5,6 75,1
1/10 185 96 1,8 48,1

¢/ Khdo sdt thoi gian dat can bang hap phu

Thém lugng VLHP (tinh theo lugng kho) vao
500 ml nuéc ri rédc dé thu duge hdn hop voi ty 1§
rdn/léng tuong tng 12 1/40. Diéu chinh pH cac hdn
hop trén dén 6. Sau 10, 30, 60, 90, 120, 150, 180
phiit khudy tron, két qua phan tich ndng 46 COD
con lai trong dung dich sau li tdm duoc trinh bay
trong Bang 3.4.

Két qua thyc nghiém cho thiy hiéu qua cua
qud trinh hap phu dat dwoc ting 1én khi ting thoi
gian khudy trén voi VLHP. Dic biét khi ting thoi
gian tir 10 dén 120 phdt, hiéu sudt hép phy ting
dang ké tir 34,6 % 1én 79,4 %, tuong (mg voi dung
lwong hip phu ciing ting tir 5,1 mg/g 1én 11,8

mg/g. Khi tiép tyc ting thoi gian xu 1y 1én 150
phtit thi hi¢u qua hap phu ciing ting nhung khong
nhiéu. Khi ting thoi gian xir 1y tir 150 phit 1én 180
pht thi hi¢u qua hip phu bit diu c6 xu hudng
giam, hiéu suit hip phu giam tir 86,5 % xudng con
84,8 % va dung lugng hép phu ciing giam tir 12,8
mg/g xubng con 12,5 mg/g. Pidu nay cho thiy,
trong didu kién méi truong phi hop vé pH va ty 1é
ran/long, can bang hip phu c6 thé dat dwoc sau
khoang 150 phiit. Tuy nhién, hi¢u qua hip phu dat
duoc sau chi 120 pht xt 1y ciing khong thap hon
nhiéu, do vdy c6 thé chon 120 phut Ia thoi gian
phit hop khi dp dung vao thyc té xir Iy.

Bang 3.4. Anh hudng cua thoi gian dén hidu qua héip phu.

Theoi gian Cac thong so ciia qua trinh hap phu
(phuit) Cy,mg/l C,mg/l q.mg/g H, %
10 185 121 5,1 34,6
30 185 95 75 48,6
60 185 67 9,4 63,8
90 185 59 10 68,1
120 185 38 11,8 79,4
150 185 25 12,8 86,5
180 185 28 12,5 84,8

4. KET LUAN

Tir cdc két qua nghién ctru tan dung bin gidy
dé ché tao vat liéu hdp phu tmg dung trong xir ly
nhing thanh phan hitu co khé phéan hity sinh hoc
¢6 trong nudc ri rac ¢ thé dua ra mot sb két luan:

Biin gidy sau khi dugc hoat héa bing dung
dich H2S04 1,0 % va sau d6 bing dung dich
NaOH 0,5N, rdi phoi kho c6 mau xam, toi x5p c6
thanh ph?m (tinh trén lugng kho): 52,5 % cellulose,
con lai la céc tap chét hitu co khdc va tro, dién tich
bé mit riéng khoang 34 m2/g, duong kinh mao
quan 4,2 nm.

Hiéu quéa hip phu cia bun gidy da hoat héa
d6i v6i nhirng thanh phan hitu co khé phan hiy
sinh hoc c6 trong nudc ri rdc phu thudc vao cic
yéu t6 pH, ty 1¢ ran long ciia moi trudong va thoi
gian. Hi¢u sudt xir 1y COD trong nudc ri ric dat
86,5 % & pH = 6, ty 1¢ d0 sut giam COD/lugng vt
liéu kho 12 12,8 mg/g sau thdi gian hip phu trong
h¢ tinh la 150 phuit.

Nghién ctru nay dwoc tai tro béi DHQG-HCM
(VNU-HCM trong khudn khé dé tai ma sé: C2013-24-
03).
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Removal of non-biodegredable
organics from landfill leachate using
paper mill sludge as a low cost

adsorpbent

e Le Duc Trung
e Tran Minh Bao

Institute for Environment and Resources, VNU-HCM

ABSTRACT
Paper mill sludge (PMS) from the
wastewater treatment system of paper

production factory that was used as adsorbent
to the treatment of non-biodegradable
organics in leachate. Activated PMS
(adsorbent) that includes approximate 52 % of
cellulose (dry weight) was used in this
research. Achieved results indicated that
adsorption capacity of this adsorbent was
significantly influenced by some factors such

as pH level, amount of adsorbent, and
adsorption time. Under static condition, the
adsorption efficiency of non-degradable
organics was determined as COD reduction
of leachate reaches 86,5 % at pH = 6 after 150
min mixing with adsorbent/leachate ratio 1/40
(w/v). Maximum adsorption capacity of the
adsorbent which was for COD reduction about
12.8 mg/g (dry weight).

Keywords: Paper mill sludge; Adsorption; Leachate; Non-biodegradable organics.
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