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1.1 [ERIRTALIE

SRR I RIE T VLI b & R A R AR, Bk
NP TR G R AR, A TIAL IS 34T 43 BT A
HSRIOmt g . AL Ry FIAK H BohR i iiixt 45 4K
BHATHIRH AR, TR AT
BIS Ak B, Y B BRI AT 0 4, B R AE
NEBGJEEL. 2 XRD A4 RIUE, ASEh R
FER N Al ALO; M AN,

1.2 SEIRRI R AL ER

NaOH. #hiRE Aotral; e, WHEE Y
REERA MR, fhEgl; E4ikHL, EPED-10TH;
JiH HY, DK-98—11; #rmfii+t4s, JB60—SH; 7Kik
F, WB—4; HIPVEREN TR, 101A-2.

1.3 iR 5E
1.3.1 =ik pH B

SRR BEVHEAT AR E, MBS RN NN 500 mL
ZBETIKIFAE — iR BE ST T A I 18] M3 N
AN 125 g B, FESEREH AT T HiHE: [ € i [a]
B s b s, & N VE 2 87K DRI [
AR, FEALEHE I PR B A I A pH . =R
FRBEE.

132 4EKEH AN &

1) W

FREE 2 g fa K, MAZEH 150 mL. 20% NaOH
W, B 5 SO ZE s XM AR R
IRAS 2 h ZE A AT 25408, JFA 200 mL. 40 g/L (14
FR VS AT IR ZATREE S, DA 2k
LR IR IEAE TR R A, H 0.05 mol/L M HhBRA
AT 8, VTR IR B RN R A T A
s Fi BB IR A 1 S5

®1 BMRHIIESH

Table 1 Thermodynamic parameters of each substance

A e AMERERIKEE, mol/L: V, A i 2 il #6
I ERER AR, mLs; vy A SEITH R RO SRR 1A,
mL; M AR, g Z AERNS R ED AIN

BE, %.

2 FER5MIR

2.1 HAEHEFER
TR FEIREAT XRD 40 #7, AT E SR K AIN
IR S i A

A1N+3H202A1(OH)3+NH3T

AN[RIRE R RN (2) B 75 A B g AG® IR -

2

T
AG® =Y vi(AHP + [ e,dT)-

298

t
Ty v(Sso + | cpdlnT+ZAH"
0

T

) 3)

K v i VIR, ERR: HE N i)
JRAEIRFE T 44 I, kiimol; A HP 9 i WISt bsiE
JEIRA S kImols ¢, WS R, TkgK): SO N
i MIRAEIRE T 4A4F R I, ki/mol. 253 (3) Rl
BRI F SR 1 il

FHAH S SRR T 0, 3 R S E 298~373 K ],
SP(T) ISR EAS K, 8% R 298 K IRzl
WeFR . 25, RS0 T AG® B ing 2 B
bl

FH 2 2 AT, ARAEEE SR AR B HHBEARTE 298~373 K
)L S Bl P U 38 R 67, U BH AR T AIN KA
LS 724 B L S AT H R T, BAE 25 CTHE
SEARIR B T R mT A A KA RO

Component c,/(J kg K H 2@3,8 /(kJ-mol ™) Sgg /(kJ-mol ™)
AIN 32.267+22.686 X 107°T-7.904 X 1057 > -317.98 20.15
H,0 29.999+10.711 X 107°T+0.335 X 10572 —-241.81 188.72

AI(OH); 30.602+209.786 X 10°T —1284.49 71.13
NH; 25.794+31.623 X 10 T+0.351 X 1057 —45.94 192.67
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Table 2  Relations between AG® and T at different
temperatures

T/K AG® /(kJ-mol ")

298 —219.15

323 —211.05

348 —202.86

373 —194.59

2.2 AREIKEEHEST AIN EERF0T
22.1 AIN FEMNBIEAR

TERR I KRR SO FE R, N JGER BA NH; B4
5, KT EMIES OH &1, By TEAN 78 )
Al(OH)s, KT T8N 41 [f) AIN. A, AR
R AL ALO; SEXEVAVEY 5T 41, 3847 2 & NaCl. KaCl
SR FHEEEUA()EN AIN S5, B2
TG KRR, IR ERIER A S AIN
&, NHESEESEKENNER RZETE K. NFRZ
R, I Q) KRS R T, T AIN &&= Z
B IE:
Z:—EM;%— (4)

M-Y+—m

41

X KA AIN S8, % M NREGRERSRE,
g: m AKARIEFE R R BAR ) AIN iU, g5 Y KA
RIS, g0 SLIRINUE TR A R YM
N 3.52%

:KM—m:K m

Z —_ =
© M M
78Kz +412 -2V ggk gAY
787 + 41 e - 41A4 (5)
m+?

X Z WEBIEEHEKES AIN &, %,
2.2.2 A S HFGEXT AR AIN K i3 % 1) 5
Bl 1 BTRN 60 C AN RN 264 R & IE 5 FR A
HAIN SRR E. BE AL, TR
(0 r/min. 100 r/min. 300 r/min)if A& =43 (600 r/min
A1 1000 r/min)RZ T RN HE, B IE 55K E H
AIN S REBWEHFEAR—F, H&N R SR IERESR
I AIN BB A ZEA K, 15 B % O B0 AR 7K
AT RE LW . BAEKAEAMET, & 24 h KiE
KNG EIE JEAR K T AIN &8 KA A —2, hE
G 12.7%B5 % 5.7%~7.0%. FANHEH, £ 0~4 h
B, BIEEERKE S AIN A& BRI 12.7%K0E
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Fig. 1 Modified content of AIN in aluminum dross under
different rotational speed at 60 C
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Fig. 2 Modified content of AIN in aluminum dross under
different temperatures and speeds at 600 r/min
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BRI, EMFEKERTET, 100 CHRIKEAZR
R IE R A H AIN &2 RAKT 60 ‘CHI 80 C.
23t 24 hKf#JE, 100 CRMAFME TEIE R K iE
HAIN 8 RIEH 12.7%8% % 2.3% 447, HA4kglk
fifa B Z MR 80 CHI FPFE 4.5%A 4, 4k4t
KIRJEA D EZ MR T 60 CHHANBEE 6.3%A 4, Xf
FLAk Bk E A W S SRR AR, B 60 °C Ak
TR ARG R . Rk, BR8N mT A R it
BRI AIN (KK iR

A2 IR SLAEAN R 1) S B R AN, TR
Xof J52 o T 5 FR) B Wi 3 T R T A o e I T R 1) B
Mo ARHERT IS JE 2 A XA

1nk_2:ﬂ L-T (6)
k R\ T%

Xk RRPDERERE, TEN: E ARG,
kJ/mol; T AIRE, K; R NERSMEEL, J/(mol-K).
FEPAAS IR BE B R SR R, WEPE T~T X (T,
<T), E,nI{ERNFE. BT RPIEEE E,>0. R>0,
W kolky>1, B SRR T 1 R SOE 3 R — KT
IRIERAS R SRR R BTk, SEIEEE R T
RERARE T AIN BRI,

2.3 FEIKEEEEXHE MG pH BRI
2.3.1 IR JE) S R pH

Kl 3 i 60 C AN A HHE 514 T =il pH fE
A K. mE 3, 7R 0~2 h FIRMB, &
FEE AT T IR pH E2RI BT BEEE SN [H]
IEEK:, 7€ 0 r/min. 100 r/min (RRESESEAE T, Bt
0 pH {H 5. 3% KT 300 r/min. 600 t/min =AM T
(R pH fH . 32 H T FEAH [ S5 A AR AL HOIR 2
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Fig. 3 pH value of suspension at different rotational speeds

and 60 C
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Fig. 4 pH value of suspension at different temperatures and
300 r/min
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y = axi +bx3 +cx3 +dxxyx; +ex,x, +

S xs + @6 X5 + hxy +ix, + jxy +k

)

A x ABREKARRIE, Ch xy ABRBEK R
M, r/ming xs NERAKEDKAERE, by AEIEE R

wEE, % HMONSERE, TEN. & bt
F, BARE R WNAREITCRE N, R

B, REGE x, 34T R A, WA LR
y=axt +exd + fiox, +hx, + jxy +k 9)

% 3 Fran a(8) (9) A& al = R B HIE . H]
SR R ) 22 B A E R RPN 0.93682. F SiitaN
570.37707. P AN 0, FfbBAEIF R* M 0.94126. F
GuitioN 112436109 P {HA 0, VAL G HEELH

*3 PR SES

Table 3 Numerical statistics of regression model

PRIAR 5 1 AR R 2 18] AR SRR P B g AU SR SR
PR B AR RIE R

y=0.00118x —1.41841x107%x3 +0.01808x7 +
0.27207xx5x3 +0.2718x,x, —163.2424x,x; —
16.32397x,x; —163.32576x, —16.30661x, +

9793.86358x; +9807.667 (10)
AR Y fry B ik X

y =8.88214x10™ x7 +0.01808x% —0.00266x,x; —
0.1906x, —0.52113x; +20.8555 (11)

R A4 P NIRRT AR R v s 5 R
ERIXT LRI AT, AT AR TR RE DR A AL KA L
FART R ZE B FE AT AT EE8.65% LA A, X /K AR 4

Regression Regression coefficient Standard deviation of regression coefficient
coefficient Preliminary model Simplified model Preliminary model Simplified model
a 0.00118 8.88214x10™ 7.84425%107* 7.28913X107*
b ~1.41841X10° - 1.168860X 107 -
c 0.01808 0.01808 0.00181 0.00174
d 0.27207 - 8.03590 -
e 0.27180 - - -
f —163.24240 —0.00266 4821.53740 8.29290X107*
g —16.32397 - 482.15374 -
h —163.32576 —0.19060 - 0.11501
i —16.30661 - - -
i 9793.86358 —0.52113 289292.24424 0.07163
k 9807.66700 20.85550 - 4.34527

Preliminary model: RT2=0,93682, F=570.37707, P=0; Simplified model: RT2=0,94126, F=1124.36109, P=0

R4 BIEERIGED AIN KR b SLi0E -5 B EU B DL ()

Table 4 Comparison between experimental modified value and theoretical modified value of AIN hydrolysis process in aluminum

dross (part)

Theoretical value/%

Relative error/%

No. Experimental
value/% Preliminary model Simplified model Preliminary model Simplified model
1 6.82 6.36 6.23 —6.74 —8.65
2 6.84 6.82 6.69 —-0.29 -2.19
3 12.68 12.85 12.62 1.34 —0.47
4 4.51 4.18 4.18 -7.32 -7.32
5 4.11 3.85 3.85 —6.33 -6.33
6 4.44 4.09 4.09 —7.88 —7.88
7 2.94 2.71 2.71 —7.82 —7.82
8 3.75 3.84 3.84 2.40 2.40
9 2.25 2.20 2.20 —2.22 —2.22
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Hydrolysis behavior of AIN in aluminum dross and
its multivariate nonlinear regression analysis

LU Shuai-shuai, NI Wei, NI Hong-jun, ZHU Yang-yang

(School of Mechanical Engineering, Nantong University, Nantong 226019, China)

Abstract: The modified equation of AIN content in aluminium dross was put forward by studying the change of each
component and its content in the process of aluminium dross hydrolysis reaction. The effects of hydrolysis parameters
such as time, temperature and rotational speed on the hydrolysis rate of aluminium dross were investigated according to
the measure of AIN content and pH of suspension. The hydrolysis parameters and the modified content of AIN in
aluminium dross were analyzed by multivariate nonlinear regression analysis. The results show that the AIN content in
the aluminum dross and the pH value of the suspension reduce with the increase of temperature. The hydrolysis of AIN
can be effectively promoted with the prolongation of time, and the pH value of the suspension is simultaneously raised to
a high level within 2 h. The rotational speed has no obvious effect on the hydrolysis rate of AIN and the pH value of
suspension. Generally speaking, the way of the content of AIN is more objective than the pH value of suspension to
characterize the hydrolysis rate of AIN in aluminum dross. Multivariate nonlinear regression analysis and secondary
simplification on the hydrolysis parameters and the modified content of AIN in aluminium dross show that the relative
error between the theoretical value and the experimental value is within +8.65%, which has a certain guiding significance
for the prediction and control of the modified content of AIN in aluminum dross during the hydrolysis process.

Key words: aluminum dross; AIN; hydrolysis; multivariate nonlinear regression analysis; temperature; rotational speed;

time
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