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Modification of Protein Recovered from Excess Sludge and its
Enhancement Effect on Fluting Medium
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Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Protein recovered from excess sludge can not only be a constant renewable protein resource, but also increase the
added value of waste and promote the reduction of sludge. In this research, the protein recovered from excess sludge was
modified and applied to strengthen the fluting medium. The modification process was researched into and then optimized,
and the application effect was preliminarily studied. When the reaction was carried out in 2 mol/L NaOH solution for 2 h at
60 ‘C, chloroacetic acid was added with the mass ratio of chloroacetic acid to protein was 0.8 : 1,and then reacted 2 h at
60 C. The substituted and reaction ratio were 0.20 and 37.45% , respectively. FTIR analysis confirmed that the protein had
been carboxyl methylated, the charge density decreased, and the size of protein particles significantly increased after car-
boxyl methylation. When the dosage of the extracted and modified protein in anhydrous fluting medium was 0.40% , the
paper burst index, ring crush index, tear index, bending stiffness and tensile index were 1.62 kPa-m%g,9.52 N'm/g,
1.56 mN'm%g , 798 mN'm , and 27.2 N-m/g, increasing 36.13% , 26.93% , 31.10% , 11.14% and 20.89% respectively,
compared with the blank samples. The effect of enhancement is obvious.
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Fig.1 Reaction mechanism of protein molecule and
chloroacetic acid
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Fig. 2 Effect of sodium hydroxide concentration on the
substituting degree and reaction efficiency of car-
boxymethyl
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Fig. 3 Effect of alkali treatment time on the substituting
degree and reaction efficiency of carboxymethyl
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Fig. 4 Effect of alkali treatment temperature on the sub-
stituting degree and reaction efficiency of car-
boxymethyl
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Fig. 6 Infrared spectrogram of sludge protein and car-
boxymethyl sludge protein

L 6 W : 2808 HHORAR A s R 4 T TR R B
B, BN TR AL KA T B AR, 151
A FTIR J%EALE 1592 cm™ AbFH —3il%, h—C=0
AR AR S04 , BOPEJS7E 1572 em’ AbIEAE AR 3 | &
T 8R F AL L A TR B —C =0 77 AR AT B 4
S 3L, 1326 em™ A —C=0 AYXFFRARLE IR
SIS0, T 1127 em A HE B4 45 R 3l W
W, I H 1260 cm™ 4b45 C—C (0)—O h4rfiRshmili
s, BEMITRI A TS IR R AR TR 2L, F
A ORI R K T BT L0 AN TS B2 R G &5
S ATRAUERT : 20 S L IR el JE 2 R SR AL T BRAR
B TSR (1 EE.

222 HBWRAIAE G MNE G BT EE G

LA B PR R R A e, R LR
(1) FEL Ar 285 B85 S ity FL A o i A LA SR 1 58 5 7Y
TR, 23 Bt T i35 Ye 85 AR B kT e
T BCH EE0Ch 0.01% BRI, I E R 45 e 5
FR F AL RS B rL A 286 B, 5 SR L 1.

*1 BREAGESEEANBEEEE
Tab.1 Charge density of sludge protein before and after

carboxymethylation
bl Ha 7 25/ (mmol-mg ™) pH
HleE N -25.92 10.0
FRH AR —12.40 10.0

M2 1 AT FEER IR pH R 10 B, V5IREE
FH, fuf 25 & 1 —25.92 mmol/mg, 1175 e 25 1R H Ak 5
Ha 77 25 B T [ 31~ 12.40 mmol/mg , [ T 109.02% .
FERRME 2514 T SRR A% I P AR SR AFAE T A LE F g 11
JE AR 23, B 23 A B F— NH, —
FAAER0 i OH BN B 21 2 11 0k R, S8k
FIBA B B . TR R b ), &
FRFRIL WL [ 250 SR FHR %L (—COOH)
B, A FE oy 2 B IO i S 0 Rk e, (R R A f
B S EILRAN, B —E N2 S5, sk
[EJHK T IR A B 1Y), A A F — 4
PRI , ] i 7K SR R AN v s 1 B e 2 2,
B AL G B AR EURR AR A, SEOC R AR
FR AL F B K PR OIR S TCvA L, R R AR L i 53 T
RSB, IXWVZ AR FF AL I B 1 0 R e 2 B8 T R 1Y)
FEEHA.
223 BT RABOM R G BAA RS A 0 %h

15U EE FE K R /NP R TR DK
S, BTN 43 BOR 2 BOE K R R A
W B T ERLAR /N BOREAR 1 43 A 15 23 5 Wi 2 11 A9
VEARAE R E PR AT R Wi P SR B e 4
LRUE R Wy IO 1475 e B AR F 1R
15U TR RO 1.00% AR TR, I E 2 1
WOk R AR S AT ARG O, 25 SR 7. I 7 ArAlL
TSR TR A AR, R F LB (T RAR S A
OEC BT IREE A R LS KIS N
WKLY RiAE T 6.274 pm B9 K %] 9.566 pm, 40
T 52.47%. Doy Rt (R ECREFRF] 97% WUk
)t 27.39 pm B5RF] 92.10 pm. H I FIRPLL Y
Ji R AT R - R AL A 1 2 B IR AR I I P ok e it
SURTF LI, 520 B (543 [ ST B, (i 2R
FUE N2 5 & AR v B 53 40, sl o 9 B,



40 -

FUSUSAT B K 25 F 8 2R, K PERE I, 3gm 1
RLTERE SRS BIBLZS s 304, R AL 09 8 1 RE
PR 25 RS A ARG, 0 2 P 0 I AR A AT ARR
SR, TR I AN B 1 ORE B  BR
» DTS S50 1 RORE S RS 3G R BOREREAR (19
SR T A A R A P ) B A RO .

—s— 5
4 —o— NI

TRFLB0%

% 20 20 60 80 100
FifE/um
E7 ZREANESREABNMNES
Fig. 7 Particle size distribution of sludge protein before
and after carboxymethylation
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